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PREFACE. 

A REPORT, professing to give the Geology of a State, so extensive 
and possessing so many goologieal features 11s Missouri, after tl1e 
labors of eighteen months only, ma,y seem to be premature; but the 
law under which the Survey was organized, ancl a universal anxiety 
to lc:1rn the general foitturcs of our Geology, have made it necessary 
and expedient. 

A Survoy ma,y g:1in tomp01:ary popularity by exaggera,ting tlie 
mineral a,ncl agricultm:u1 woalth of the region exmnined; but the 
resultB must prove alike fatal to tho Geologist m1r1 those who credit 
his stafomcnts. It has, therefore, been our aim to give no opinion, 
whieh is not lmHecl upon tlw very best evi<l.ence ; and to place our 
estimates bolow, tr1ther than above the reality. Some ma,y be dis
<tppointcd by this comsc, hut tlio truth of science, and the general and 
permanent utility of tho work, must be preferred to the personal 
.interests of tho few . 

. Justice to the tlifferent mcm1)ers of the Geological corps, seems 
to !lcnmnd a few wo1·ds of explanation as to the manner in which the 
labors of the Survey have been performed and the Reports mude. 
Particuh1r duties and :fields of labor have been assignecl to each mem
ber, with the understanding that he is to he particufarly responsible 
for the discharge of those duties, and to report upon the results of his 
own bbors. Consequently, every one has, by his own examinations, 
and indopcnclont of others, arrivecl a,t the results reported. By thus 
laboring in different localities, we have been able to accomplish muc11 
more than hy i1ny other system of operations;* and by a comparison 

;(- The experience and skill of the ·various members of the corps have rendered 
this course entirely safe . 
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of the results of the examinations made by different individuals in 
distant parts of the State, the accuracy of our conclusions respecting 
its geological features, could be tested in the most satisfactory 
manner. Since each Report was mac1e, without a knowledge of what 
would be submitted by others, and as some of the same geological 
features appear in the different districts examined, some repetition of 
the facts and con<Jlusions, must be expected in the various Reports. 

Circumstances have compelled us to omit the Reports upon the 
Missouri River Section, the Section from Providence to Hannibal, 
that from St. Louis to the Iron Mountain; and the cht1pter ex
plaining the principles of the science has been replaced by the Vo
cabulary of Scientific Terms; while the Reports on Economical Ge
ology, Cooper County and the South-West, have been very much 
abridged and condensed. 

Such has been the anxiety to push forward our field operations 
that but very little time has been devoted to t~ie preparation of 
Reports; this, together with the hasty manner in which the work 
has been carried through the press, has, doubtless, caused many 
violations of elegance and accuracy of style; but for errors in mat
ters of fact and scientific deductions, we ask no indulgence. Our 
object has been to give a true and unvan1isJ10d statement of the 
facts observed, and the deductions which. may be legitimately derived 
from them; those, therefore, ·who correct our errors, either in mat
ters of fact or scientific deduction, will aid us in our labors and be 
entitled to our gratitude. All errors will be most cheerfully corrected 
when they are made known. Great care hn,s been taken to get all 
the names and localities, which are mentioned in the Report, or laid 
down on the maps, correct; still, where so many thousands occur and 
are passed so rapidly through the press, it is almost cert:tin that 
some are wrong. If so, they will be corrected hereafter. The 
numerous Geological Maps and Sections contain so many details 
of our Geology, that a large amount of letter-press explanation re
specting the locality, dip, relative position and range of the strata, 
has been rendered unnecessary. 
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Justice and grateful memories prompt us to mention our numer

ous obligations to the citizens of Missouri for the sympathy and aid 

everywhere bestowed upon us while prosecuting our labors. The 

Survey is particularly indebted to his Excellency, STERLING PmcE, 

the Governor of Missomi, for the prompt manner, in which he has 

rendered the Survey all the cociperation necessary to secure its pro

gress and success. The Curators and Faculty of the State University 

have gren,tly facilitated oul' labors by inviting us to occupy its spa

cious n,partmcnt[1, with free access to its Libntry, Laboratory and Ap

pamtns. We are, also, under like obligations to Dr. POl'E :md other 

members of the Fticulty for similar facilities in the St. Louis Medi

cn,l College, where tho Chomimtl Department is located. General 

Lomn.r.noIWUGII has ronderotl essonti(Ll service in granting us free 

accm1s to the maps im1l charts of the General Land Office. The 

Officers arnl Engineers of tho various Ra.ilroacl Companies in tho 

State, have greatly facilitated our bbors by their courtesies in fur

nishing the Survey with maps and profiles of tho roads surveyed; 

Lu1; we arc particularly indclYtetl to tho Hannibal and St. Joseph 

Railrmtcl Company for placing Maj. HAWN under our direction to 

make the Survey along the line of th:1t road, and to Professor G. 

C. PrtA'.r'.r, and Mr. GEO. C. BitOADIIEAD, for sections and speci

mens collected. 

Gen. T. E. TnoMI'SON, Cul. W. C.l~AYLEY, Dr. A. F. JETER, Capt. 

F. WIIAI,EY, Mr. J. W. LEAR, :ind Dr. L. S. BANES, of Marion; 

Messrs. BMWN & BROTHER, at Dallas; Col. R. MIDDLETON, and 

Capt. L. J. EAs~~IN, of St. Joseph; Messrs. BRANHAM & NORRIS, and 

II. M. Mom~, Esq., of Weston; Mr. GEO. S. PARK, of Parkville; 

Hon. CHARLES Srns, of Cass; Prof. JAMES LoVE, of Liberty; 

WM. MUf'1GROVE, Esq., W. ANDERSON, Esq., ancl Dr. ALEXANDER, of 

Lexington ; Gen. SmINGFIDLLOW, of Brunswick; CLARK H. GREEN, 

Escr-, and Dr. TALBOT, of Howard; A. W. SrnrsoN, Esq., Mr. 13. S. 
Wrr.soN, Prof. LoOllHS, :Mr. JOSEPII STAPLES, Mr. WM. L. SCOTT, Mr. 

II. C. famms and Mr. Z. P. VANDIVEER, of Ql)oper; Judge WRIGHT, 

and JAMES ATKISSON, Esq., of Warsaw; Hon. W. J. MAYO and Dr. 

I1AWRENCE LEWIS, of Oseola; Judge G. W. MouLDER and Capt. W. 
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D. MURPHY, of Camden; Hon. R. G. ROBERTS, of Fremont; Messrs. 

HARKLERODE & BROTHER, E. B. JAMES, Esq., and Mr. J. R. CrrE

NAULT, of Jasper; Judge M. H. RrTOIIIE and Mr. GEO. W. MOSELEY, 

of Newton; Dr. SNEIDER, Col. J. I; TILTON, ancl Dr. B. M. JEW

ETT, of Bolivar; Capt. JOHN G. ScoTT, at Iron i\fountain; Col. C. C. 

ZEIGLER and Col. L. V. BoaY, of Ste. Genevieve; Col. A.H. GLASBY 

and Mr. JoHNB. VALLE, at Pilot Knob; Col. JonN HINTON ancl Mr. 

J. W. HARRIS, of Rocheport; ELIE. BAss, Esq., ll;faj. ROLLINS ancl 

Mr. Jorrn H. CnAFFEY, of Boone; Mr. H. Conn, of St. Louis, ancl 

many others in various parts of the State, have rendered the Survey 

important services, by which its progress has been very much facili

tated. We are, also, under many obligations to the lamented Col. 

ADAM B. CnA~fBERS, for much information respecting the topography 

a.nc1 mineral wealth of the State. 

The excellent illustrations of this Report show how much we are 

indebte.cl to the skill and taste of Mr. R. B. PRICE, the indefatigable 

Draughtsman of the Survey, and of those gentlemen, who have 

made the engravings; and the beautiful letter-press is of itself suffi

cient praise to the gentlemen who have executed it. 
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PART I. 

THE FIRST ANNUAL 

REPORT, 

181.i:l. 



IIox. Jorrn M. RrcrLuwsox, 

Secretary of State of JJ1issouri. 

IN making tho First Annua,l Hoport on the Geology of Missouri, 
accor!ling to the law providing for the Survey, it is not deemed 
arlvis1t1Jlc to enter upon a detailed description of ~the geological 
foatm.·o::i t111is far observed, for the following reasons : -

1st. Such a, report ca.n not be printetl, mul will consequently be 

of no fH)s,;ihle scryicc to :my one, until the meeting of the next 
·cegiHfaturt', 01· the tirnc fo1· m11king the Second Annual Hoport. 

211. '.Pho fa.cts developed by our rcsorHchcs can Le stated at tho 
<~nil of tlie ~ccornl year, in ono report, with much less labor th<1n hy 

<:ornpili11g a part for the first, aHd the remainder for the secow1. 

811. In or<ler to make out a full report, before the 1st of Dcccm
licr, it would have been necessary to susponrl our field opcmtions for 
scrcral rnontliA, at a. seas(m the best a1hpto<l to such work; whorons, 
by post1)()uing a,Jl <leta.ihi until. the next year, much of it can be 
prcp:irocl whcu fldd work will be impracticable. 

For these reasons., I lmve thought it expedient to report progress 

merely, at this ti1nc, ar.ul continue our field operations as far into the 
winter as posRihlc-. 

'.l'hc sp(!cilnern; of Hocks, l\1incra1s 11nd Fossils, thus far collected, 
have not Leen distrihutod, as we Rhall need them at the Geological 
UoomH for rcforcncc, in making out our future reports. 

Hoping the progress of our ll1hors will meet the approbation of 
the Oiti:r.ens of Misl'louri, I herewith submit my First Annual Report. 

Vm·y respectfully, 
Your Ob't Sorv't, 

t/Mfut1i1Xll UtJrJm.'li, St1ite. Tftiim~r.~ity, l 
01lu111bia, JfiJ., Nr;~. 10, 1%3. J 

n 

G. C. SW ALLOW, 
STATE GEOI.OC!IST. 
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On tho 12th day of April last, I hu.d the honor of receiving a . 
Commission from tho Governor of Missouri, directing me to make a 

"Tli.111•1Jll//li Ocolot1ic11.l aml 1'li11eralogic11l S1mJcy of tJii., Stn.tii, with a view to dctennino 
tlic rmlu, sncc1Jssimi, m·r11nr;1mw1.t, 1·dal'i1!0 position, dlj1 or. inclination, and coi11pamtive 
tn11g11it111le of tlw .'1!1.1cra.l stntla, m· u~oiogical formations wi:t!dn tlw Sl11te; anrl to discover 
and «Xrt1111'1w alt iicd.1 or d171rmit,v of ore, coal, mai·l.~ anrl .melt ollwr minm·1tl .mlh1tmwcs, and 
'111inc1'11/. wttl!!r.1, as mrrv li1! 1ta1:ful or 1J11titabla; anrl to pn:form .mdi otlwi· ilutics a,, uwy be 
ncccswr,11to11utlco 11/11ll and cmnpl!Jtc Oeologic1tl antl 11/inm·alogiccd Sur·vey of tlw State."· 

Unclo1; tho 1liro~1tion ancl with tho a<lvico of· His Excellency, the 
Governor, I forthwith set about such :trrnngoments as seemed best 
1t<faptrnl to secure an early completion of this grmtt work, in the best 
possible manner. . · 

The necessary instruments and outfit wore immediately ordered; 
and every effort was made to secure the u.ssistance of able and ex-
poricMed men. · 

On the 15th of April, A. Litton, M.D., of St. Louis, was ap
pointed "Ohemist," and R. B. Pfice,.Esq., of Brunswick, "Draughts-
man" of the Survey. · 

E11rly in Mn.y I visitecl St. Louis, to procme n.nothor Assisfan~ 
antl make tho nocossiiry n.rmngements for the Chemist to enter upon• 
his duties. While there, it was ascertained that B. F. Shumard,. 
M.D., of Louisville, then employed in the Unitccl States Geological 
Survey of Oregon, could be obtained early in the Autumn. 

Ha was subsequently appointed "Pi~lreontologist and Assistant 
Geologist.'' 

As the cost of outfit for the different companies, and the neces
sary instruments, would come out of the sum appropriated for the · 
first year, it was deemed advisable to appoint only thr'ee ·first-class 
Assistants for that season. 

On the 24th of May I appointed Mr. Frederic Bass, of Colum
bia, subordinate Assista:p.t, and entered upon the field work of the 
Survey. The remainder of May, and tho June following, were spent 
iD. making examinations in Boone and Howard counties; and·par-

B 2 
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"ticularly in collecting the ·fossils so abundant in the Carboniferous 
rocks of those counties. By making these examinations and col-· 
lections near.the DepClt, we avoided the necessity of collecting and 
transporting the same specimens from distant parts of the State. 

On the 21st of June, Dr. Litton visited Ste. Genevieve, Farming
ton, Mine la Motte, Pilot Knob, Shepherd Mountain, Caledonia, 
Potosi, Old Mines, Shibboleth, Tarpley's Mines, Valle's and Perry's 
Mines, and collected, besides much valuable information, the ores, 
minerals and rocks found in those various localities. 

A pa:rt of this collection was forwarded to the " World's Fair," 
at New York; and the remainder was reserved for analyses and the 
callinets to be made up. . · .. 

After completing this tour, Dr. Litton enterecl upon his duties 
in the Laboratory, where he remain.eel making analyses of the mine
rals collected until the 12th of September, when he again t.ook the 
field in company with Dr. Shumard. 

As the success of the Survey would depend s'bmewhat upon the . 
accuracy of the instruments used, it was thought advisable to visit 
New York, make our own selections, and superintend their trans-
portation. •· 

I accordingly visited that city in July; purchased bar-0meters, 
thermometers, compasses, hydrometers, theodolite, blow-pipes, chemi
cals, etc., and ~eached St. Louis on my return~ on the 11th of Au
gust, with an· excellent outfit of instruments in good· cdndition. 

In order to reap the earliest possible advantages of an Official 
Report on our mineral resources, Drs. Litton and Shumard were 
detailed to make all examination of the mineral lands in Franklin, t.v ashington, St. Frangois and Madison countiee, and such other 
loca,lities, as they might deem important to accomplish the objects of 
the Survey . 

. After making all necessary preparation, they entered upon that 
· work on the 12th of September, and, during its prosecution, made 

several excursions : -
1st. Starting from St. Louis, they visited Union, Washington 

and Franklin, arid returned thence to St. Louis. 
2d. They traversed. the line of the Pacific Railroad to Franklin 

county, and thence along the Springfield road to the Lead and Iron 
district, m Towns. 41 and 42 N., R. 1 W. They then visited Stan
ton Copper Mine, and continued their examinations along the Spring
field .road to the boundary of Franklin county, and back to St. · 
Louis by the way of Union. 

3d. On the 12th of October they again left St. Louis for the 
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Iron Mountn,in, which they reached by way of Jefferson county, 
Poto8i antl Oa.lcdonia., on the 20th of October. :From Iron Moun
tain they passed over the pbnk road to Ste. Genevieve, and thence 
through the northern parts of Ste. Genevieve and St. Fran~ois · 
countieR, to French Village, l)erry's Mines, Hillsboro and l!~enton, 

to St. Louis. 
Dm·ing these scveml excnrsions they made Geological Sections, 

visited mines, collected statistics, ores, minemls anJ fossils, u,nd 
ma<le b11rometrical ohscrva.tions. All of which will be reported in 
<letail in our fntnrc cormnunica.tionA. 

Mr. I'rice t4pcnt the montlw of .Jnly a.ml August drawing Town
ship Ma.ps from those in the Gcmernl J,a,nil Omce in St. Louis. 

As the <lot11iled aml ca.reful cxa.1nina.tions dcmmHlc<l by the Bill 
provi1li11g for the Geological Survey, could be much moro :.Lclvan

tagcons1y ma.<lo u.ftf!l' the GoologicrLl clrnra.ctor of tho whole St:1te 
i1:1 hctter known, .it was c1etcrmincd to nmko a, R<nnowhat ra.pid thongh 
careful reeonnoiHi-::1nco of thoHc partR, whose Geological foatmes were 
not known ; to nm.kc G oologica.1 Sections a.long the Mississippi rt.nil 
1Vli:;mouri rivers; :11ong tho line of tho lfonnib:tl and St .• Jmioph 
Ita.ilroacl, iLnd from the month of the Kansn.R, or some point on the 
MiHHmu·i, to tho South-W cstcrn counticB, :1nd thence EfLst to the 
Mi8ciiHsippi. 

After nbtu.ining a lifo-boa.t n.nd other necessary out-fit, and cn
gitging Capt. M. Oa.rson for 1pilot, and tho neocssnry botLtmen, we 
loft f'or Bluff City,* August 20th, on tho .llobert Oampbl!ll. 

Wo i1rrivCJd a.t our dcstirrntion on September 0th; when an unex
poctc(l cliffieul ty opposC(l our progn1sK. Our l>0atmen had fail eel to 
meet us a.ccorcling to :tgrnemont, a.nil our pilot wa.s on the sick list. 
But no aid could ho oht11inoil, :md we reHolvccl to perform extra 
<luty, an(l proceed, with what force we ha.il, to niaJrn our oxmnina
tions along tho Missouri river. 

Matters tlms arru,ngecl, we left our camp, nea.r Bluff City, on 
October 14th, itrnl rm10hed Rocheport on the uth of N ovomber, run
ning GOO miles in forty-five days. 

'J:hc MiflHOlll'i river has mu.de so many and FJO great changes in 
its position since the Jinml surveys wore made, thu.t we found all the 

?t· We pn,sHcd up thu~ high tlmt W(l might Rco the Upper Cnrboniforous rocks, 

whcro they are unppoHetl to be the bcBt developed, between Bluff CitY, and tho 

mouth of the Kansas; 118 the oommercii1l V(lluo of a largo portion of our coal-beds 

<lepcmtlH upon the po~ition und thickness of these stratu., which rest upon them in 

largo portions of the Stato. 
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existing maps of it very inaccurate. This fact led us to the deter-. 
ruination of collecting the data for a correct one, while we were 
making the necessary Geological examinations and observations. 
To this end we took the bearings and distances from bend to bend 
of the river, as we descended, comparing and correcting each day's 
work by the township plats of the lineal survey,s. Besides, we made 
careful and minui;e Geological examinations wherever the rocks 
showed themselves along the bluifs, and constructed eighty-two 
measured sections, with lithological descriptions of the rocks, to
gether with a catalogue of :minerals and fossils found in them. we, 
also, collected several thousand fossils and specimens of rocks, min
erals ancl soils, for analyses ancl the cabinets; made many barome
trical observations to obtain the general level of the country ancl the 
height of the bluffs; ancl meteorological t:tbles, and catalogues of the 
plants ancl trees, to ascertain the agricultural capacities of the region. 

Though these various duties, added to the perplexities and anxie
ties of such a voyage, upon such a river, were somewhat onerous, 
still the sublime views of the boundless praiiries of Nebraska and 
Kansas; the broad luxuriant savannas of the Missouri bottom 
and its magnificent forests; the unequalled soils of the "Rolling 
Prairie," of the "Timber," and of the "Oak Openings" of the 
Platte Purchase; and the hundred species of extinct . beings, now 
for the first time exhumed to advance the cause of science, all con
spired to render our labors a pastime, and fill us with the highest 
anticipations of the future wealth and power of our State. 

In conclusion, it gives me great pleasure to say, the Survey, thus 
far, has been eminently successful. Drs. Litton and Shumard 
have been indefatigable in their efforts to push the work forward 
to a successful completion. Mr. Price has not only most skill
fully discharged his duties in sketching mu.ps and Geological scenery, 
but has been ever ready to lend a helping hand to the other de
partments of the Survey. In short, all have appeared to feel that 
they are employed in a work of the ~ighest importance; that the 
mining, agricultural and commercial interests of ·our State, are in a 
considerable clegree placed in their hands; and that our reputation 
and future prospects will, in no small degree, depend upon the suc
cessful completion of this great work. 
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IIoN. ,Torm l\f. RrcnAmlfiON, 

8eeretary of State of M!ssoui·z. 

Smcg my last licport, tho labors of the Survey lu1Ve progressed 
without intol'l'uption. 1/f c have Rpont tho time, when out-door ope
r:1tio11H were irnpradicabk, in examining collections aml notes, ;1nd 
in a.l'mnging rna.teria,hi for tho Hcports. 

Du. :LITTON hn.s l1ccn engaged in tho Lahora,tory during the 
ynnr, cxc<1111; a. fow weeks <lcvotod to cxplora,tions in some of the 
BnAiern rnh1eA. Ji'<ir the rmmlt of his hhiH'A, HO va.1u:1blc to om· 
J<Jconomica.l Goolngy, and cHpccinlly to onr milling interests, I must 
rc•for to hiB a.l>ln Hcport. 

J)R. SHUMAirn Fipont the winter oxa.miuing n.:ncl a.rra.nging eollce-
1ions of fo:111ihi; the mnnmcr nn<l autumn were aevot.ed to cxnmina
tions on tho Missi:-mippi, and in the counties of 11'mnklin, J effcrson, 
Washington iind St. :Louis. His Report gives a detailed accqunt of 
his c'fiicfont fahol's, and some of the additions made to our l)al:xion
tology. 

Mn.. Pn.rng lias <1ivi11ccl l1iR tirnc lietwoen copying townshir) plats 
for our fieM note1-1, and prepn.11ing maps, skctchcl:l awl sections of the 
country o:irnmirrnd. Tl1mw nrnps, l'lkotches and sections, arc scarcely 
inferior to any pulilisltc1l in tho country, imrl will a.dd much to the 
interest and utility of our Reports. 

In Dcccmhor fast, Mn. ]'. HAWN, Assistant Engineer on the 
Jfannibal and St. J'wicph Rnilroud, was commissioned as Assistant 
Geologist, an11 <lil'ectecl to exu.minc the country nJong the line of that 
road, itnd to ma.kc sections of' the strafa therein exposed. His 
Jlcport gives !LU <1CC01.lllt of his cxplora,tionS, which Were very SUC
CCSSfol in developing the agricultural ancl mineral wealth of that 
part of tho State. 
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On the 1st of July, MR. F. B. MEEK, of Owensboro, Kentucky, 

was commissioned as Assistant Geologist. After a few weeks de

voted to making out catalogues of the fossils in the Geological rooms, 

he entered upon and has now completed a minute and accurate 

Survey of Moniteau county. His Report gives a cle~ailed and excel

lent view of the Geology and mineral deposits of that part of the 

State. 

This Report gives the results of my own labors during the year. 

WHAT WE IlAVE ATTEMPTED TO ACCOMPLISH. 

It has been our aim to make out: -

1st. An Ontline of tlie Geology of tlie · Whole State. · 

2d. A Gene?·al View of the Mineral Wealth of the JJ.fining 

Distriats. 

3d. An Exposition of the Agric·iiltitral and Manufaaturing Re

som·aes of the State. 

4th. Reports in Detail upon as many Counties as possible. 

WHAT HAS BEEN ACCOMPLISHED. 

In making out an Outline of the Geology of Missouri, I h(1ve 

made C(1reful examinations and sections, through various })arts of 

the State:-

1. From Council Bluffs, along the JJ:lissouri river, to Providence 

.;..._ 600 miles. 

2. Fi·om Providence, through Paris and Hannibctl, to the mouth 

of the Des Moines - 165 miles: -

3. Frorn Boonville, through Calhoun, Clinton, Papinsville and 

Carthage, to Grand Falls and Shoal Creek- 220 miles. 

4. F·rom Grand F_alls, tlirough Neosho, JoZZ.ijiaation and Mt. 

1Ternon, to Springfield- 94 miles. 

5. From Springfield, through Bolivar, Warsaw and Versailles, 

to Roeheport-160 miles. 

6. From Boonville to Fremont, by the way of Warsaw and 

Oseola-138 miles. 
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7. From Fremont, through Bolivar and Buffalo, to the Niangua 
-48 miles. 

8. From Buffalo, along the Niangita to Erie, and thenae up the 
Gravois through Versallles, California and Pisgah, to Columbia-
169 miles. 

9. From Fayette, tltrouglt Columbia to Fitlton-50 1rniles. 
10. lJr. Shitmard hris made a section along the Mississippi,jrom 

our nortlwrn boundary to Cormnet·ce - 350 miles. 
11. JJ:fr. Hawn has 1macle a section frorn IIannibetl along . the 

Railroad line to St. Joseph- 210 miles. 
12. lJ?·s. Litton and Sltumard made the various sections and 13x

andnat'ions rnentioned in my last .Annital Report. 

Three other Sections would have completed our Genera,l Exami-
110,tion of the State; one from Providence to the mouth of tho Mis
souri ; another, aJong the South-West Branch of the Pacific Rail
road to Springfieltl ; a,nd a third, from Oassville, through the south
ern tier of counties, to Now Madrid. 

During tho progress of these examinations we have made detailed 
sections wherever the rocks are exposed_,. measured the thickness 
and observed the dip and superposition of the strata, and collected 
specimens of all the Rocks, Ores and other Minerals, Fossils, Mine
ral Waters and Soils. We, also, made such meteorological o bserva
tions as our circumstances would permit, :mtl noted the trees and 
plants, water power, and other indications of the Agricultural an~ 
Manufacturing ·resources of the regions visited. 

From the specimens and facts thus collected we have been able 
to determine for. the regions examined, -

The Formations developed; 
The lithological characters and mineral contents of each; 
Their thickness, clip and geographical range; 
The geological and geographical position of the ores and other 

minerals useful in the productive arts ; 
The different kinds of soils and subsoils ; 
And the probable amount of lumber, and water power, available 

for manufacturing purposes. 
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. We have thus completed for those. regions examined,* that part 

of the requisitions of the Bill providing for a Geological Sui:vey, 

which directs mc:i to - " 
"Determine the order, succession, a'l"l'angement, relati·ve position, dip or inclination, and 

comparative magnitiede of the several strata or geological formations witliin the State.'' 

And we have endeavored so to develop and arrange the facts col

lected as to enable the possessors of the land to derive the greatest 

possible benefit from its mineral and agricu'.ltural resources; to at

tract foreign capitalists to o~ uneqnalled mineral wealth; and in

duce farmers to make their homes upon our virgin soils, which are 

now selling at mere nominal prices, though their fertility and mine

ral wealth has, probably, no parallel on this continent. 

But in making these general surveys, where the wide areas to 

be examined in so short a time compelled us to travel twenty-five and 

thirty miles per day, it was impossible to trace out all the localities 

of rocks, ores, coal ind other minerals, and to determine the exact 

areas occupied by them, and estimate the amount· of each in the 

space occupied by it ; yet, these explorations, besides giving us a 

general view of our mineral and agricultural wealth, have prepared 

the way for making .the more detailed examinations necessary to de

termine the facts above mentioned, and to carry out those instruc

tions of the Bill requiring us-

" To discover and examine all beds or ileposits of ore, coal, marl and such other 

· mineral substances anrl mineral waters, as may be us~ful or valuable; and to perjorn~ 

such other duties as may be necessary to make a full and complete geological and min

eralogical .survey of tlie State.''. * * * * " To make full and complete ex~mi'!lt

ations, assays and analyses of all such rocks, ores, soils or other substances,'' etc., ete. 

In accordance with these instructions, we have commenced detailed 

examinations in se'Ver!11 parts of the State, directing our labors, so 

far as geological formationst would permit, in such a manner as to 

* These comprise the whole State, save the counties along the Missouri from 

Providence to· its mouth, along the South~ W astern Branch of the Pacific Railroad, 

and the. southern and south-eastern cot'lllties. 
t It may not be improper to state that our examinations can often be made 

much more successfully by following geological boundal'.ies rn.ther than political ones, 

and hence one advantage of those preliminary surveys which gave us a general out-

lin~ of the Geology of the State. . 
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complete as many counties as possible. But the political anc't geolo
gical boundaries so widely differ, tlrnt we have completed but few 
entire counties; though portions of a great m11ny have been ex
amined. 

I have finii-ihed lVfarion and Cooper, i1ntl a large part of Boone, 
Howard, Hnlls, Jnsper, Bi1tes i111d Newton; besides some considera
ble portions of iLll the other thirty-£.ve counties, lying along the pre
limi1rnry surveys above mentioned. 

Dr. Shunrnrcl h:1s cornplotctl the surveys of St. I-'ouis and ]'rank
lin countio:-:; and nrntlo some considoraJJ]e progress with the other 
counties bonlering upon his MissisKippi section. 

l\Jr. Ihwn ha,K made partial ox:uni1rntions of tho twelve counties 
upon iuHl nem.· the Hannilml a.rnl St. Joseph U:tilroad. Mr. Nieek 
lms cornrilototl the survey of Monitmrn. 

We tl1118 luwe fire co1rnLios fi.nished, eight a,dnmccd towards com
pletion, awl some fift.y others* commenced. 

In these dctailotl exanJ.hi.ntions we have, in addition to what was 
\lone by tho prc1imi1mry surveys, as above stated, determined-

~:ho areas ocrmpiod by each geological formation; 
What form11ti01:s contain ores, coal, marble, clay or other valu-

able mincrali;; 
'.Pho qu:tlity and probalJlo r1uantity of such ores n,nd minerals. 
'.l1110ir probable value, a,nd the facilities for working them; 
The vu,ricties of soils, iin<l the areas occupied by each; 
~rho mo<1cs of culture n,nd crops arfaptcd to them; 
'.I1he amount of prairie, timber and swamp lands; 
The quantity and quality of timber, and facilities for man U· 

factmfog it; 
'l:he saline and fresh.water springs; 
Arnl the streams, and the water power they furnish. 

lf The requirements of the bill providing for the Survey, and particulin·ly our · 
plun of operations, have compelled us te examine parts of many counties; but this 
will not retiml the final completion of the Survey. 
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We have, also, made accurate maps of the counties completed. 

In addition to the usual geogr~phical features (all of which are 

from actual observatio~ on the ground), they represent the bottom 

and upland; prairie ~nd timber, the soils and geological formations, 

furnaces, mineral deposits and mineral springs, ana all the import

ant topographical and geological features. These maps are very 

accurate in all their varied representations; and will be useful not 

only to the inhabitants of the counties themselves, for t~e common 

uses of Geographical and Topographical and Geological maps, but 

will also be exceedingly -valuable ·to them and others, both here and 

elsewhere, who may desire to buy or sell . agricultural or mineral 

lands. 

We have, so far as possible, without retarding the legitimate 

labors of the Survey, collected materials for making out catalogues 

of the trees, shrubs and herbaceous plants growing upon the various 

soil~, and of the different classes of animals inhabiting our domain •. 

OUR COLLECTIONS. 

During the progress of the Survey a. vast number of specimens 

of rocks and minerals, and fossils,* have accumulated at the Geolo

gical rooms. These c&llections cannot fail to impress all with a firm 

belief in our great mineral wealth; an~, when properly arranged in 

cabinets, they will attract attention to our mineral deposits, facili

tate the ·progress of science, and be a source of pride to every 

Missourian. 

DIFFICULTIES ENCOUNTERED ·IN OUR WORK . 

• Several circumstances have rendered our labors unusually dif-

ficult: -

1st. The consolidated strata are buried so deep beneath the vast 

* A large number of new fossils have been discovered, which will make ~ very 

important addition to our Palreontology. · 

• 
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Quaternary deposits, that it is difficult to find them sufficiently ex
posed for Geological examinations. These superincumbent beds are 
often one hundred and two hundred feet thick ; and are of so loose 
a texture, that even whore streams have cut through them into the 
underlying rocks, they have usually fallen down and covered up the 
beds thus exposed. 

2d. The stra,ta are so undulating, some of, them so thin, and so 
extensively and irregularly denuded, that tho beds of many adjacent 
fornrntions come to the surface and aga.i.11~ disi1ppoar several succes
sive times in ii fow miles. 

Bd. '.l1hcre arc numerous local deposits of some of the upper 
Ponn:1tionR, in the valleys m1tl r::wines of denudation in the older 

rocks, which deposits e<111 sca.rccly be outliers, in the usua.l accepta
tion of the tenn. We frequently :find excellent bods 'of coal, some 
of gront thickness, in ra,vincs, whose side w:1lls arc Encrinitnl Lime
stone (Fig. 3, of Mr. Moek's l\oport), Choutc:iu Limestone (see 
Dmf'ton's Coal Mine), on m:rgncsian limestone (Fig. 4, Mr. Meek's 
l\cport). And these beds of co:1l are ustmlly different from any in 
the regular co:1l series. They are often very thick, and contain 
strata of both the bituminous and cannel varieties, resting upon each 
other. These beds arc, also, in places, far removocl from any strata 
of the Coal Mensures; as in Cooper :rnd Moniteau :incl Cole counties. 

4th. Mm1y of our rocks, particularly those between the Carbon
iferous and Ma.gnosi1111 Limestones, are b.ut the thin W cstern repre

sentatives of well-developed and weli-markecl Eastern Formations. 
Ours were evidently deposited in a part of the ancient ocean much 
deeper and farther from the land; and they consequently present 
more uniform lithological characters, and fewer organic remains, and 
those few of more permanent types, making it much more difficult 
to identify and distinguish the various Formations. 

5th. W c have a series of seven Formations, four :M;agnesian Lime

stones and three Sandstones, occupying large areas in the State, 
whose lithological characters are so similar, and fossils so rare, that 
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it is almost impossible to distinguish them, except by their superpo

sition. 

These facts make it extremely difficult to identify our strata, and 

u. very tedious, complicated business, to trace out the oxttct aren, 

occupied by ettch. It is especittlly so with those ttbnormal coal-beds, 

since their formation ttnd position u,rc indicatetl by none of the esta

blished principles of science, and they are genera11y covered deep 

1)eneath the Quaternary deposits. 
,.. 

We have, also, felt the want of Scientific Libraries and Cabinet:> 

of Foreign Specimens for consultation and comparison; and the rnem- · 

hers of the corps have been compelled to supply this · desider:i,tum. 

Still it is believed, the results exhibit such :i, progress of the work, 

minutia of detail, accuracy in all departments, and such an 

amount of useful information, as will meet the approbation not' 

. only of scientific men but also of those eng11ged in the industrial 

pursuits. 

Very respectfully, • 

Your Ob't Serv't, 

G. Q. S"W ALLOW, 
8'1'.\'fB GJCOLOUii!T. 

Gtlok>!Jlc,~i Roonis, 8'Ltt.e, Citi1:1.';";ay, t 
lo!uml>i<i, No., Dec. 1, 1Sa4. > 



INTRODUCTION. 

THE ADVANTAGES TO BE DERIVED FROM OUR GEOLOGICAL 

SURVEY. 

WE everywhere meet the inquiry, "What good is to result from 
the Survey'? " M11ny men devoted to the industrial pursuits of life, 
do not seem to understand how the science13 can aid them in their 
})articular c:Lllings. And yet it would he easy to show that science 
has been of essential service to every economical pursuit in lif~. 
There is not a, trade or profession, now in my mind, in which man 
earns his bread by the sweat of his brow, or by the exercise of his 
mental energies, that has not had the means of facilitating its opera
tions doubled, and in many instances quadrupled, by the direct ap
plication of science. Still, men who admit this fact, are faithless 
res1lccting any future benefits from that source. 'V;~ious causes 
have led practical men to this state of feeling. A few of the most 11 

important may well be examined. 

1st. Many shallow men, inca,pable of success in any pursuit, who 
would be scientific, have become scientific quacks, and have, by a 
kind of brazen science, won their way to temporary favor. The 
contempt, which all sensible and practical men must feel for such 
pretenders, has, to some extent, been exercised towards science 
itself. 

2d. Many distinguished scientific men have never made any 
apparent practical use of the vast fund of scientific knowledge which 
they have acquired. Nor is it strange that men successful in inter
rogating Nature, should become so absorbed in the delightful pursuit, 
as to forget the many applications .of their scientific knowledge by 
which human industry, wealth and ha.ppiness, might be promoted. 

() 
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3d. But the most prominent cause.is, that science has not been 

rightly understood. Many have supposed it the mere theories, fine

spun from the imaginations of learned men, without any foundation 

in fact or experience: whereas, science properly understood, is but 

a classification of all known ' !acts_:_ all the experience of all the 

past, so arranged and classified, as to manifest all those gre~t prin

ciples, which lie at the foundation of the practical pursuits of life. 

We often hear that "Exp~ie~ce ~s more valuable than science." 

But science is the very. essence of alZ experience. · 
. ' 

~ .") \ ' 

The science of .Agriculture concentrates all the known ~xperience 
of all farmers, from .Adam to the present moment. And yet, even 

unskillful farmers say, We ~ant no scientific farming ; i. e., We want 

none of the experience of the Egyptians, whose agriculture fed the 

~orld_; none of the experience of the venerable Cincinnatus, wh? 

loved the plow better than the scepter ; none of the experience of 

those men, whose agricultural science has doubled the .products of 

yv estern Europe. · 

Again, the science of Mining ailild Metallurgy, contains all the 
known experience of all miners and workers· Of metals from Tubal 

Cain to our day. .And yet it is not uncommon to hear the miner, 

who has never seen but one coal~pit or one lead-vein, ridicule book 

mining. W ~ know li.ow to dig better than the Geologi,st. . We know 

more than all the miners of Siberia, Saxony, Prussia, France, Eng: 

land, Golconda and California combined. · 

The science of Geology comprises all that is known of .the earth. 

and its formation. Men· skilled in ·all professions, in all sciences, 

have brought all their knowledge in.to its vast treasury. A thousand 
~yes. have examined every nook and crevice of the. earth's crust. 

·Such men. as HlUilboldt and CuVier, have explored· every· conti

.nent n:nd. fulaI)._d, have scaled the Alps and the Andes; they hav~ 
traversed th~ hummg ~ds of j;~~ :Eciuator and the frozen shores of 
eith~r-Pole. . 
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m the smoking crttter of the volcano. They have examined the 

strata, the shells, the bones, the stems, the leaves, and every impres

sion of the animate and inanimate, left upon the rocks of the Pre-
. Adamite earth. With Chemistry and Philosophy in one hand, and 

Botany and Zoology in the other, they have interpreted those won~ 

derful records impressed by Nature's hand upon Earth's everlasting 

strata; and presented to our wondering gaze those gigantic animals, 

huge monsters, and tiny fishes, which stalked through the forests 
and ga,mboled in the wa,tors of the primeval world. 

So fixocl are the laws of Nature, so minute has been this exam

ination, that, from the leaf of a, phint, the scale of a fish or the hoof 

and teeth of an animal, tho size, habits and food of each can be 

determined. 

The rocks which contain the ores and useful minerals are defi

nitely indiea,tecl by the same unerring faws of Geological science. 

In short, Geology comprehends all the facts ever known respect

ing tho ro.cks and minerals of the Earth, and all the uses to which 

they have been applied. It has trea,sured up the agricultural capa

cities of every soil, and the best means of developing those capacities. 
And yet some doubt whether such a science can aid in developing 

the unparalleled resources of our State. 

But fortunately our farmers, mechanics, mmers and legislators 

arc beginning to sec what it has done for other States and countries, 

and to appreciate what it can do for our own. 

N a,turc has given us one of the richest, if not the very richest 

domain in the world. Let her Agricultural ancl Mineral, Mechanical 

and Mcrrn1ntile resources be developed, and she will soon. be among 

the most pr'ogressivc of the States. 

As yet we have done but little; Nature has clone so much, we 

have been content with her gifts. Whifc the practical deductions of 

science have given a new impulse, have infused new life, and new 

~nergy, into almost every department of human industry, we are 

c~tiva~i?g oul" fairtns a$ 'clid. our sires and gra,ndsil'es before us. 
c 2 
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While by the applications of science the farmers of New York and. 
Massachusetts, led by such men as Norton and Webster, have 
doubled the products of their soil; while Watt and Fulton have 
given us steamships to spurn the winds and .stem the currents of our 
mighty rivers; while the steam-horse is puffing his way along the 
iron track to our rich prairies; while the lightning speeds to us the 
last changes in stocks and merchandise, and every move upon the 
political chess-board; while, in short, progress is stamped upon every 
department of business, our farmers and mechanics, to a great ex-

. tent, are plodding on "In the good.old way of our fathers." 

The result is, we, in this land of mighty forests, are importing 
and paying three prices for our lumber. Our houses, plank-roads, 
and fences, cost twice their usual value. We "go East " for our 
agricultural and mechanical implements of every grade, from the 
}>low to the butter-stamp. With iron-mountains and a vast area 
of rich coal-beds, we import every article of Iron, from the anvil 
to the ten-penny nail. Our mineral veins contain nearly every 
paint from the costly smalt blue, to the yellow ochre; and yet all 
we use, with, perha,ps, a. single,t;i:ii;gg;p~},9.Ute.c~:nues fr.om.J;i .. f'.oreign mar
ket. While we are exhausting the richest. soil the sun shines upon, 
some of our crops· are no l)etter than those harvested from the once 
l)arren hills of.New England. 

But you may say "We are doing very well as we are." Per
haps "We are doing well enough," yet, if we listen to that Siren 
song, we I!lay be aroused from our pleasant dreams to the humiliat
ing reality, that our neighbors, with fewer natural advantages, are 
reaping richer harvests, and supplying our markets with their do" 
:mestic manufactures. 

While the planters of Virginia were doing well enougli, many of 
them were surprised to £.n~ their soils exhausted and their planta
tions unproductive. Many are doing well enough with mule-wagons. 
and mud-roads, but ·the steam-horse, with. his iron sinews, proclaims 
their thriftless folly. While the "jolly flat-boat man" was doing 

a1mo8t t-00 well, the steam-whistle startled him from his easy jollity, 
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and gave a hundred-fold energy to the commerce of our . western 
rivers. When perfection is reached, then, and not till then, should 
an Anglo-Saxon let weZZ enougli alone. 

The Divine Economy wisely provides that we shall eat our bread 
by tho sweat of the brow; yet no divine or human wisdom demands 
that we shall toil and sweat, and sweat and toil on, from year to 
year, simply for the eorn cake and bacon, our appetites demand. 
We can do better - we can become better farmers and better me
chanics. Thon, like men, let us go about it. 

But how will tho Geological Survey aid us in this matter ? 

If properly conducted, it cannot fail to develop the mineral 
resources of our State, n.nd place our mining interests on a more 
permanent basis, by inviting capital, and by securing systematic and 
profitable operations. 

It will increase our mechanical and manufa.cturing interests, by 
pointing op.t the raw materials and tho facilities for converting them 
into articles of domestic and foreign trade. 

Agriculture will be advanced by investigating the structure and 
the chemic~l properties of the soils, as the results will eJ:lable us ·to 
determine the modes of eulture necessary to sustain and even in .. 
crease their prodtµ}.ti~~· 

Commerce will also receive a now impulse, from the inoreasecl 
products of the farm, the mine, and the work-shop. 

Should the Survey be made with sufficient minuteness to point 
out the soils of each township, the facilities for settling, and the 
groat prosperity of our agricultural oomm~ities, the reports would 
attract thousands of those who are yearly seeking homes in this 
great valley. The increase of our yeoman population and tax
payers thus secured, would soon be felt in the financial and political 

:resources of the State. 

The development of the mineral and agricultural resources, will 
so enhance the value of land in the State,. as to n:iake an aggregate. 

increase of a vttst amount. 
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The Survey will, in no small degree, promote the i!lterests of our 
Railroads, by showing the existence of vast mineral . deposits along 

their lines, awaiting the means of transportation to some good market. 

But let us examine these subjects a little more in detail. 

ML.'<ES AND l\ITNL.'<G. 

A f~w considerations will illustrate the advantages qf a Geolo
gical Survey in developing our mineral wealth, and in extending and 
directing our mining operations. 

It ·is a well-known principle of science that the various ores, 
coal, and minerals, are founcl in certain strata, and in those only. 
Now when the Geologist has pointed out the position and extent 
of each stratum, and has indicated what minerals may be found in 
each, he will have done much to aid the explorer. Thousands will 
be savecl, which are spent in searching, where nothing can be found; 
and the field of search will be so limited to the proper loc!llities that 
the' chances of success will be greatly increased. 

When the report has pointed out the quality' and locaiity of a 
coal-bed, its extent and thickness, the nature and thickness of 
the superincumbent strata, and the facilities for draining, the capi
talist will have all n~eded data to determine whether a. profitable 
investment can be made. It will thus pw\Tent the investment of 
capital where profit is doubtful, and encourage it where success is 
certain. 

Mining will thus be rendered more profitable and pei·manent; 
and more capital wm· seek investment in it. 

Several companies are now ready to invest large amounts in 
mining and manufacturing, so soon as it shall be ascertained that a 
sufficient quantity of coal and iron can be obtainecl convenient to 
certain localities. We shall prove the existence of the coal and 
iron desired, and prove the practicability of establishing profitable 
works in several parts of the State where none have yet been started; 
Capital is snre to follow where profitable investment is made certain. 
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These principles arc not a inatter of theory merely, but have 

often l>cen rcaiizcd in 1mwtice. In Pennsylvania this truth has 
l)ccn triumphantly vintlim1tcd. 

Before the Goologicitl Survey of that State, coal mmmg was 
uncertain and vacillating; sometimes profitable, often ruinous. In 
some yeitrs, according to tho census reports, the quantity raised 

wonld greatly inoreaso, in othors, decrease as much. In 1887 the 
increase in the .Anthradto mines alone, wits 189,000 tons; but in 

the noxt ym1r there was a decrottso of 141,000 tons. 11ut, since the 

accurntc surveys of the Goologists demonstmtcd the abundance of 

tho coaJ, arnl tho sm·o pl'ofits of' systematic mining, cnpitaJ lrns lJecn 

freely invostca, n,rnl tho mnount l'aised h:ts constantly ~m<l rt1pidly 

increased. 'rlw inoroa.se from the Anth1·1tcitc mines tilone is about 
4,000,000 tomi. From 1850 to 1851 it was more than 1,000,000 
tons. 

~rho same lia.ppy results lmvc been rcalizocl in the Lehigh and 

other mirws. Now llothing hut a GoologicaJ Survey by St:1to or in
divi1lnal cntorpriim, could have scc11rod the confitlcncc nceess:1ry to 

ttecomplish these rmmlts, and eMlilo<l Pennsylvania to supply the 

coal markets of' tho Union. And this is but one of the many happy 

results of that Stxrvey. 

But Engbnd, pcrhnps, affonls the lrnst illur,;tnition of wealth aml 

powoi· resulting from :t scientific clevelopment of miner:1l resources. 
Enghnil, though less th:n1 Missouri in extent, has spent millions in 

Geological Surveys; itnd yet, the capital invested has returned a 

thommnd fold from. her mines alone. Our mineral wealth is pro

bi.tbly as great as hers. She depends mostly upon her iron and 

coa,1; and still, wo have moro and better iron, and our Coal 

Measures will prove as extensive. Yet, while England annually 

i·aises from her mines $100,000,000 worth of raw matorials, w~ 

l'ftise but a fow thousi1nds. TMs difference is not beeaus~ Nature 
has done less for us, o'ut tliat Seienee lias dane more for her. 

What, then, shall prevent us from att~ining to an equal develop~ 

lUent of our mineral wealth, when this Survey shall: have proved, as. 
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it will, that we have more and better iron than England, and good 

coal sufficient for many generations to come? 

Some of us, doubtless, envy California her golden destiny; but 

our Cobalt and Zinc, and Lead, and Iron, and Coal, and Soil, are a 

better foundation for national wealth and greatness, than her golden 

sands. The latter may give temporary prosperity, but the former 

will ensure permanent greatness. 

Scarcely three centuries have elapsed since the united thrones of 

Castile and Arragon swayed as powerful a scepter as the combined 

crowns of .Albion and Scotia. Spain extended her sway over the 

best and largest portions of this Western World, and held the com

merce of both hemispheres. Galleon after .galleon, deeply laden 

with the precious metals from the mines of Mexico and Peru, poured 

them, in unparalleled profusion, into the treasury of the home gov

ernment. England on the other hand was pushing her mining and 

manufacturing interests by all possible applications of science and 

capital. 

England was digging for iron and coal, while Spain was mining 

for gold and silver. Spain squandered her gold, and has become 

a mere pensioner upon Cuba. But England holds the commerce of 

both Indies, and the.world pays a golden tribute to her iron and coal. 

To come nearer home,. Massachusetts, according to the census of 

1840, has derived more wealth from her granite quarries, than Ala

bama, Georgia, South Carolina, North Carolina and Virginia, have 

from all their gold mines. 

We shall show the existence of many inexh.austible quarries of 
excellent marble in various parts of the State. If then, Massachu

setts makes money by transporting her granite to New Orleans, 

cannot Missouri make more by bringing her marbles into western 

markets? 

In addition to this, we shall show that capital and. systematic 

mining alone, are wanting to render our copper and lead n:i.ines 

sources of vast wealth. 
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The Survey, besides pointing out the quantities and properties 

of the mineral deposits already known, will bring to light many 

unknown deposits of the same minerals, and, perhaps, other valuable 
ores not known to exist in the State. 

•· 
Our miners may be at the present throwing away minerals even 

more valuable than those for which they are mining. Such an. event 
would not be unprecedented in Missouri. 

Nothing is more probable, than tluit our vast territory, still un
explored, will furnish some minerals hitherto not known to exist in 

our St:Lto. But, besides the metals, we have already discovered 

l!Lrgc deposits of IIyclraulic L,imcstone, Fire Clay, Lithographic 

Limestone, Mineral Paints, and Coal in vast quantities. 

Since, then, we hiwo so many and so abundant sources of mineral 
wo:1lth whoso ucvolopmont is unattendea by those exciting an<l de
morttlizirig influences, th1tt over accompany the mining of the pre

cious metals, why should we prefer the destiny of CaHfornia? None 
have :more u,nd better natural resources than .Missouri; and, if true 

to horsclf, nono will surpass her in wealth anu population. 

A passing notice must suffice to illustrate the a<lvanta.gos of such 

:t Survey to tho mcchanic1tl ancl manufacturing interests of ~he State. 

Thero is every reason to believe from the Geological formatio:q.s 

of the State, that a Survey would prove the existence of abundant 

materials of tho very best quality for glass and porcelain manufae· 

tures, and thus secure the establishment of manufaetorios of those 

wares, to such an extent, that Missouri would not only supply her 

own mitrkets, but have a surplus for exportation. 

If Surveys already made are correct, we have a very excellent 

coal-bed for the manufacture of iron; and in a few feet of the 

coal, a deposit of good iron ore, and all the needed fluxes. Should 

an accurate Survey prove this eoal-bed·as abundant as 1tppearance.s 
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indicate, and also the iron, iron-works there could ·compete with 

t!ie world. Such a combination of favorable circun1stances seldom, 

if ever, occur. 

At all events, when our railroads are prepared to take the ore 

of our iron-mountains, and the vast coal-beds of the north-western 
pa:rts of the State, to St. Louis, our proud city must inevitably be~ 
come the great ir.on mart of our Continent. 

Missouri can, then, and should make her own railroad fron. 

The present high prices of iron in England, caused by the miners 

and workmen leaving in such numbers for Australia, and America, 
will greatly encourage such an enterprise. It has already lec1 to 
the formation of large companies in Pennsylvania and other States, 
for the express purpose of making railroad iron. 

Is it not wisdom, then, for us to show capitalists our superior ad
vantages for such manufactures? Let Missouri make the iron for 
her thousand l11iles of railroad, and she will save, according to the 
present rates of iron, some more than $8,000,000 in her own pock
ets, which would make a difference in the balance sheet of our 
trade, of $16,000,000. 

And this can be done, if we are true to our own interests ; yea, 
&nd much more. We ca,n supply the demands of this great valley. 
Does not, a manifest. destiny point to those iron-mountains as· the 
source whence the Iron-Horse is to get his shoes for his long race 
across the plains to the Pacific ? That he will go, no one can doubt. 
Go he must, and pay $40,000,000 in California gold, to the smith 
who shoes him. 

Our yearly imports of lumber of various kinds amount to some 
50,000,000 feet, and yet our soil is actually groaning beneath the 
enormous load of the very best living lum1)er. Our Geological Sur

vey will point out the best lumbering 1·egions and mill-sites, a:nd the 
va.rious facilities for the lumber business, as they are now known to 
exist. Not many years will elapse before those men, before whom 

the fo.:rests of Maine have fallen, and boon distributed to all the 
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cities i1long the Atla.utic co~tst, to New Orletins, tho West Indies, 
South America, Europe, the Sandwich Ishnus, and Ca.lifornb; who 
have sent companies of lumber-men into the forests of the Carolinas, 
Georgia. and Florida; on to the head waters of tho Delaware, the 
SusquoJrnnna, n.nd tho Ohio, the Illinois and the Mississippi; not 
many years, before those men will :fill our forests with indomitable 
lmnlJoNnon, and make our stroa.ms d11nco to tho music of a thousand 
saws. And what is still better, they will furnish our lumber at half 
its present prict~s. Cornpitnics lmve ttlroa.<ly oxprcsseJ. :1 desire to 
invest capibl in this hm;inoss a,s soon :ts the most tlcsil'able loca,lities 
shall be n1ado known. 

These 11nd many similar facts show, tlw.t the Survey will benefit 
our manufacturing :u1<1 mocha.nica.l interests more tha.n sufficient to 
rc1my all tho outlay of labor. 

AOltlUlll/l'UltAL rn.PltOVBMMN'rs. 

But your n.ttontio11 is particularly itnd orm10stly invitcu to the 
ndvantngcs of such a Survey to tho Agriculture of the State. 

Agrict~lturo is tho true lmsis of all 1rntiono.l gre11tncss. For the 
farmers, then, we ask the aid and sympathy of all professions; not 
foi· their benefit only, hut that in their success we all may lJe pros
pered. ~l1hoy n,rc tho groat heart of the ho<ly politic ; if it:; pulsa
tions a.re langui<l, the life 1110011 will ilow feebly in every department 
of 111m1an industry. We do not ask it as t\ favor, but domnnd it as 
a debt of long standing, one so just, that 1111 have frankly confessed 
tho oblign.tion, whenever and wherever its cfaims have been pre
sonte!l. 

Since man was driven from Eden, they have fed and cloth.;"d the 
worlrl, an<l :filled its clwollings with plenty anrl luxury. They ho,ve 
boon freely ta,xod for tho support of public schools, and have contri
bute<l liberally for tho enclowmcnt of Colleges and U niversitios, for 
the education of Physicians a,nd Lawyers, Clergymen and Gentle
men; anu yet we look in vain for a school where the science of agri
culture is practically taught. 

They have also been taxed to give manufactures and commerce 
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the aid of science; but have themselves been scarcely permitted to 

know there is any genuine, valuable, science for Agriculture. 

Some object to the science of agriculture, because its principles 

do not succeed in all cases. But this want of success is owing to a 

neglect of a part of the principles of the science. A single illustra

tion will show what kind of science fails in agriculture. 

One day while walking along the sea-shore, I came upon a farmer 

sowing salt over a field of young wheat. !asked his object. "Why, 

sit, last year you told me to sow salt upon my onions and asparagus, 

which I did, and ob.tained admirable results; and I am determined 

to do the same for all my crops this year." 

Here was science with a vengeance; ·and it resulted in the entire 

failure of the wheat thus treated, according to what he supposed 

"scientific jarming." 

Onions and asparagus are natives of the salt beach, and need a 

large quantity of salt; but the wheat needed'but little, and the field, 

often wet by the spray of the ocean, had too much salt, already, for 

that crop. 

Chemistry teaches us that plants contain a large portion of the 

four organic elements; viz., Carbon, Oxygen1 Hydrogen and Nitro

gen ; that they also have more or less of some twenty inorganic 

elements, such as Lime, Silica, Potash, Phosphorous, Alumina, Soda, 

etc. These substances are found in different proportions in different 

species of plants; but it is to be kept constantly in mind, that a 

perfect plant of any given species contains the same elements, and 

those elements in the same proportions as every other perfect plant 

of that species. Upon this uniform law* of the vegetable kingdom 

is based the whole structure of Agricultural Chemistry, or the 

adaptation of the soil to any particular crop. 

* . There are one or two apparent exceptions to this rule. The alk11line bases 

ofplllnts cultiv11ted on different soils, may -vary somewhat; still the whole amount. 

of fSUCh alk!llies in each plant, will be about the same. Under certain circumstances 

lime and magnesia will replace soda and potassa, and vice ver11a. . 



INTRODUCTION. 45 

Botany, or Vegetable Physiology, teaches us that plants draw a 
portion of their organic elements from the air, through their leaves, 
and the remainder of the organic, together with their inorganic ele
ments, from the w:tter and the soil through their roots. 

By analysis we learn that u,n aero of wheat assimilates besides 
the sn,p, which evaporates on .drying, some 3,000 pounds of organic, 
and 200 pounds of inorganic matter, about a ton and a half per acre 
for each crop of wheat. Now all of the inorganic matter and a 
largo l)Ortion of tho orgn,nic, must come from the soil ; and such 
ti yearly dritft upon its fertilizing portions, which always exist in 
smuU qua.ntities, must eventually exhaust them. And this has been . 
tho sad result in some of tho most fertile counties of New York, 
Maryland itnd Virginia,. 

J")it1t'it is saSa our soil is rich and wo need not fc:1r its oxhi1ustion. 
The farmers of Dutchess, one of tho most fertile counties of New 
York, ouco thought so, lmt 11 fate average crop of five bushels of 
who:tt per itere1 shows how false their theory and how desolating its 
l'Cf!ults. 

Hut wo need not go out of Missouri to :find examples of 
exhausted lanus. Mal:iy~four £'111·meis'liave seen'tlleir'crop~·grow 
gradually less from year to yea11 until exhausted fands are a sad. 
:reality. 

In the mirnls of many, lar,r;e crops ancl a ready market, are the 
only conditions nocossary to the prosperity of a rural community. 
Coulu these conditions be maintained in perpetuum, all might assent 
to the proposition. But with the present exhausting mode of culture, 
tho la1y;e crop must soon fail, and then the reatly market will avail 
nothing. Under such a system, tho larger tJie crop and the nearer 
tho market, the more certain and rapid will be the deterioration of 
the soil. 

This proposition may appear strange, yet the short history of our 
own country furnishes many sad examples to prove its truth. If 
we inquire in New York, Maryland, and Virginia, what lands were 
most effectually exhausted, we shall find them to be the rich bottom 
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lands along their navigable waters, which were at once the most 

fertile and accessible to market. 

There, greedy of present gain, and unmindful of the future, the 

husbandman taxed the generous soil to its utmost powers. ·Cargo 

after cargo of its fertilizing ingredients, in corn, wheat, and tobacco, 

went to feed and fumigate the busy city; and the golden return was 

invested in stocks and merchandise. 

Thus the unwary fathers r9bb.ed their sons of gqodJarms, God's 

:riahest r;?fts, and laid the strongest of all temptations for them tp 

leave the moral, happy influences of a rural community, for the 

exciting bustle and tempting pleasures of the city. 

Dutchess and Schoharie counties, in New York, are a good illus

tration of this principle. Both were settled early, both a~oJg the 

must ·fertile, and both easily harvested thirty or forty bushels 

-0f wheat per acre. But within a few years the average crop in: 
Dutchess, was but five bushels per acre, while the harvests of the 

beautiful Schoharie, were almost as abundant as ever. And yet, no 

superior culture has produced this difference in favor of Schoharie ; 

for even to the present day her farmers haul their manure to tht; 

creek? or remove their stables to get rid of the accumulated heaps .. 

The true secret is, Dutchess had. had a ready market down the 

Hudson, while the mountain bartiera. of. th,0 Helderberg range have 

shielded the other from the grasp of the great commercial empo:r1mn. 

\Vhat New York had done for Dutchess, as good a market woulcl 

do for Platte. Continue the exhausting system, a-ncl give one dollar 

per bushel for corn, i;nd fifty years would make Platte a desert, 

where. the prairie-fowl and the deer would disdain to grub a scanty 

living. Our railroads, so nobly begun, will only hasten the evil, 

by giving a. better market; unless some speedy rem.edy be applied 

~o meet the present and prospective demands upon the soil. 

~'How shall we preserve and increase the fertility of our soils, n" 

has booo.me- the great question in our political econom_J". 
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Agricultm·:1l Science 11lonc can answer this groat question. 
Give us an Agriculturnl School, where our sons can acquire a 
thorough pmcticitl knowledge of Agricultural Science, and we will 
have men prepared to do this gre:1t work. 

Bnt it ma,y be said, we have good schools now. This is true; 
anrl it is doubtless true, that they answer n,ll the purposes of the 
learned prqf'ossions; yet, something should be done to make I!arrnin,1:; 
and the Meeli.ani(Jal Arts, lerirned professfon.s. JJ'armcrs and Mc
cha,nics should be so cduca,tcll, th:1t they coul<l bring till the tren,sures 
of science to the irn1wovcments of the farm and the work-shop. 

Our sonfl n,rc taught to trace the root of a word up through the 
]'ronch, Itnfom, IJtttin, Grook, awl Sm1scrit, to discover its meiming; 
hut who of them can tru,co the root of 11 potato benca,th the soil and 
discover tho food it, scclrn th ore? 

It is uot oxpoctoil that an Agricultural School will e<luc11to tho 
zm:scnt !'MC of formers. Bu!; the Goologici1l Survey i8 the best 
poB8il1lo 11rr11ngcmcnt to supply their px·cscnt wiwts, .to give them 
such inf ormatiou a1:1 will cnalilc them to adopt tho best modes of cul
tui·o to prevent the oxhaur.ition of their rich soils. 

Let us make careful examinations of the subsoils, and underlying 
fltrafa ; lot us thoroughly a1rnlysc the soils; let us examine all the 
minoru1 <lopof1i.ts suito<l to sui;tain or improve tho fertility of those 
soils, such as humus, green. fl~tml, a,n<l mnrl, and we shall be able to 
give sueh a report, n,s would errnble every farmer, not only to pre
serve, hut cvon to increase, the productive energies of his lands. 
Thi1:1 will grei~tly increase tho profits of n,griculture, and preserve 
:and increase the intrinsic vi1lue of cultivated lands. 

ScveraJ of our beflt farmers have estimated the annual decrease 
of fertility in our cultiv:1tcd lands, to be sufficient to lessen the 
pro:fits of cultivation, fifty aents por acre; some higher than that, 
and others still lower. To bring it within the limits of deterioration, 
beyond all doubt, let us set it down at twenty cents per acre. That 
would give us an a1;mual loss, upon our 3,000,000 acres in cultiva,-
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ti on, of $600, 000; which is the interest, at six per cent., on 

$10,000,000. This, then, is the actual yearly loss, by decrease of 

production, in the intrinsic value of the farms of our State. 

Xhus farmers, by the exhausting system, have annually placed a 

mortgage of $10,000,000 upon their farms. And this mortgage 

must be removed, or scanty crops will publish. its foreclosure, and 

send us westward for new lands. 

That olir Geological Survey will point out the means of redeem

ing these farms and preventing such a calamity, is morally certain. 

When the expenditure of a few thousands will save such sums, 

shall we hesitate even on the score of economy? 

Should we be able to make such improvements as would increase 

the products of cultivated lands one eent per acre, it would give an 

annual increase of $30,000 in the inqome from our farms. But 

there would be no difficulty in increasing the products one dollar 

per acre, as many of our farmers have done the two past years; 

and that would give us an annual return of $3,000,000, equal in 

all 1)ene:ficial results to individuals and the State,. to an investment 

of $50,000,000 in new farms. 

llere again we are not left with nothing but theory and logic 

to rely upon. We have the facts to sustain us. We have the proof 

in the results of the Surveys and other means of agricultural im

provement, in New York, Massachusetts, South Carolina, North 

Carolina, and other States. 

New York is an old State, and large portions of her soil were 

much exhausted; and she had comparatively little new land to come 

into cultivation; so that nearly all increase of products must arise 

from improved culture. 

_She spent $130,000 in a most t4orough Survey. The reports, 

which are an imperishable monument to . her far-sighted liberality, 

gave every department of busineS$ a fresh impulse: Her Agricul

turalists commenced an improved system of culture, which has re-· 
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sultcd in incre:tsing the annual products of her farms some $50,000-
000. Tho increase in corn and hay alone is over ten millions for 
the fast ten years, say one million per annum; which would be from 
two stttplcs only, the interest, at six per cent., on more than sixteen 
and a half millions. 

I>rovidod that only one-tenth of this incroa,so was tho result of 
tho Geological Survey, still, it has annually repaid the whole outlay 
for the mo8t libeml survey over ma.de in this country, with enough 
foft to sustn.in 8evora.1 such snrvoys a.s tha.t contemplated by the law 
under Which WO ttro ttcting. 

Hut wo :1lrci1<ly have results in our own St11to still more snrpris
ing. The Sti1to Geologist, on examining the soils of the State 
sevora.1 years since, a.t once sa.w tho benefits which would result from 
suh:,;oil-plowiug. 'J:hoso conclusions were nm<le known to many of 
our fa.rmcrs, who ha.vc 11<lopto<l the syHtcm with wonderful success. 

SayA Major Hollirni, * who plowed from fourteen to sixteen 
inches deep, " Tho ineroase of each crop, I shoul<l estimate, 
mnonntcd to twenty-five per cent.," i1nd "Tho increased profit of 
c11ltivi1tion hy the system of deep plowing, at from twenty to thirty 
per cent. 

Eli E. Bass, Esq., who subsoiled his land, says, his " Crops were 
doubled and the profits doubled" by this system of cultivation. 

Now, these results are most sa.tisfactory; but still more surprising 
effects would have resulted, had ·the subsoil-plow roached a gre:1tor 
depth. Sevor11l fields thus subsoiled did not even wilt bonc11th the 
unprecedented drought of fast season, while those adjoining wore 
very ba<lly burned. 

Now, throe-fourths of tho land in Missouri would be equ:1lly bcne
:fitted by deep pld'wing. When this fact is proved, for all tho 
counties of tho State, as this Report does prove it for Boone, 
Marion, Monroe and Cooper counties, an<l when our farmers shall 

,_. See Letters, Chap. ll. of this Report. 
D· 
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adopt the system, two millions at least, of our three million acres of 

cultivated lands, will give an increased annual profit of from one to 

five dollars per acre. 

Such a result is as certain as any future event in political eco

nomy can be; and who will estimate the pecuniary advantages result

ing from such an improvement ? 

TIIE INCREASED VALUE OF LAND 

Is a matter of no small importance to the State, or to individuals. 
That our Survey will greatly increase the value of land in many 

parts of the State, is placed beyond a doubt. We expect not to add 
any thing to the intrinsic value of our domain ; but it is certain we 
shall make known vast treasures not before supposed to exist. 

With but few exceptions, the coal-beds of our State have exerted 

but little influence upon the price of the lands in which they exist. 
In Boone county, for an example, it . is known that the coal crops 

out in many places, and in some few, is worked for local use ; but 
nothing was known of the ;:i,mount or value of this mineral upon a 
single acre in the county. Since it is proved that a large portion 
of this county is underlaid by from two to five beds of this mineral, 

whose average aggregate thickness varies from six to ten feet; that 
every acre <Jontains 5,000 or 8,000 tons, whose value in the pit 
is not less than twenty cents* per ton, or $1,000 per acre; that 

farms of a thousand acres, now selling at $10,000, $20,000 and 
$30,000, actually have beneath tlieir rich soil $1,000,000 worth of 
coal,· since all this is ·proved, will not the price of these lands in
crease? Who will estimate the increased value of land in the State, 
when we have collected the statistics of the forty other counties, in 

which we have ascertained the existence of this valuable mineral; 
since Ill;;i,ny of them are known to have mucht more than Boone? 
We might show the same necessary result from the discovery of Iron, 
Lead, Copper, Cobalt, Zinc and other minerals. The resi;tlts in 

* This is. much less thau the present price, five cents per bushel, in the pit, 

equal to $1.8() per ton, allowing twenty-six and a half bushels per ton. 



INTRODUCTION. 51 

States, where surveys have been made, fully justify our expectations 
in this. 

The following extract, from a Tennessee paper, shows how the 

matter stands there: -

"Within the last two years, lands in Polk county, East Ten

nessee, have advanced in value almost incredibly. It is now asserted 

by those who profess to know how the fact is, that within the t~e, 

minerals have been developed in that region; which make the land 

worth ten millions of dollars more than before." 

An Ohio journal makes the following statement: -

"In several counties where it is supposed coal existed to the ex

tent of a few rods or hundred yards at most, the geologist informed 

them that they might consider their supply inexhaustible. The rise 

in ren,l estate in different counties was variously estimated at from 

$100,000 to $500,000, when it was known that manufacturing 

means were possessed in unexpected abundance." . 

A more general, though not less satisfactory account of the re

sults in North Carolina, is thus given:-:-

''.:l'hr~ei .Jie~fti.f tol\:.e ·1l&gisl$roreof North Carolina made a 
small appropriatio:nfot a Geological Survey of that State. The dis

coveries of the first year, developed the existence of copper and 

gold ores, drew to them the attention of capitalists, and have already 

increased the revenues of the State, to five times the cost of the 

whole survey. In the second year, seams of the purest bituminous 

coal, some of them fifteen feet in thickness, extending through a 

region of some forty-five square miles, rewarded their investigations. 

It is estimated that every thousand acres of these seams will yield 

thirty millions of tons of bituminous coal, of the best quality." 

The effects of the surveys in Pennsylvania and Virginia, ha.ve 

been still more encouraging. 

BENEFIT TO OUR RAILROADS. 

To secure the building of a railroad at this day, it is only neces

D 2. 
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sary to show the existence of an abundance of merchandise, seek

ing transportation, and a population to supply the travel. 

The Survey will do much towards showing the existence of these 

conditions, for at least six of our projected railroads. We already 

have data, which will settle these facts for some of those roads. 

Mr. Hawn's examinations and report, show the existence of at 

least five workable beds of good coal in the counties of Macon, Linn, 

Livingston and Chariton. 

The thickest of these beds varies from five to six feet, and alto

gether, they will furnish twelve or fourteen feet of good coal. These 

beds extend over an area, all within fifteen miles of the Hannibal 

ancl St. Joseph Railroad, of at least 500 square miles in Macon, 

400 in Linn, 400 in Livingston, and 200 in Chariton, making in all, 

1,500 square miles, within fifteen miles of the roacl, in those four 

counties alone. It is estimated by the best mining engineers of 

England, that eve.ry foot of workable coal will furnish 1,000,000 tons 

per square mile, which would give us for those four counties 1,500,-

000,000 tons for every foot in these beds. If we deduct one-half 

of the thickness for. waste, and for the areas where some of these 

beds may run out, we shall have 9,000,000,000 tons of workable 

coal, within the limits above mentioned, seeking .transportation 

to the Mississippi and Missouri rivers. Should the road be able to 

transport 100,000 tons per day, it would supply freight for 90,000 

days. Allowing 300 running days per annum, it would occupy it 

300 years. Jtt 50,000 tons per day, it would freight the road 600 

years, which is quite as long as the stockholders need provide for 

themselves and their heirs; as by that time Young Ameriea will 
have no use for railroads. 

Shelby county will, also, furnish small quantities; and all the 

counties on the line, west of Livingston, have still more coal, but its 

depth below the surface may prevent profitable mining at the present • 

prices of coal and labor. 

' 
·B~ few,· if any, railroads run through. so good a body of land 
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as the Hannibal and St. Joseph: The facilities afforded by the 

road will bring this land into market, and settle it with a stirring 

agricultural population, unless speculators place its price above that 

of other lands possessing similar qualities and advantages. 

Coal mining will, also, bring in an increase of population to swell 

the travel over this road. 

Should the North Missouri Road be finally located over the 

western route, every county through which it will pass has more or 

less coal. The noi'th-eastern part of Boone alone, will furnish many 

million tons of coal, available for that road. This, too, would pass 

through a rich agricultural region, capable of sustaining a dense 

population. 

The 8t. Louis and Weston Road would run through a series of 

counties sustaining a numerous population-counties rich in agricul

tural resources and coal deposits. But we are not prepared to speak 

with certainty of the quantity in any one county; yet we know it 

would be immense in some; as in Boone,. Callaway and Howard. 

We shall, also, show a vast quantity of coal, lead and marble, in 

the central and western counties on tth.e litte<tJf t:B:e ·Paeti:lre<Raifi;oad; 

and 'Dfi'iil~ :&'ft& algr!ciillttfr&l te>stforces ·of some of these counties are 

unsurpassed in the West. But we are not prepared to enter upon 

any statistical account of the mineral or agricultural wealth of these 

counties until we have completed om detailed examinations of them. 

Our general examinations have proved the presence of Coal, Iron, 

Lead and Marble in large quantities, and the existence of vast areas 

of the very best soil. 

The South-Western Branch will have no small amount of freight 

from the .mining community of the South-West. Some of the coun

ties will sustain a dense agricultural population; and furnish large 

quantities of beef, pork and g;ain, for the St. Louis market. Others 

present unequalled prospects of mineral wealth. But future ex

aminations must determine the amount of resources in the central 

counties on the line of this road. It has long sin~ been proved, 
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'Yithout our aid, that the Iron Mountain Road will not lack freight 

for the want of vast mineral deposits along its line. 

But without enlargillg upon the advantages that such a Survey 

would confer upon Commerce; how it would draw settlers to our 

rich acres; h,ow aid the cause of Education, by furnishing materials 

and facts for the pr~ctical application of the principles of Che

mistry, Geology and Mineralogy to mining, farming and mechanics; 

it is hoped the consideratio~s already presented, will be thought suf

ficient to prove the economy of a liberal Survey. 

Such are some of foe advantages to be derived from the Survey. 

They have been mentioned to satisfy the anxiety of those who have 

not had an opportunity of giving the subject a careful consideration. 

It may be supposed by some, that these advantages have been mag

nified and exaggerated; but they have been made after a general 

examinatioii ·of the State, and a careful consideration of the whole 

subject, in view of the fact that a watchful community will hold us 

responsible for the accomplishment of them all. Still the ilruth 

must be told, though it compel us to· assume that responsibility. 

Should the Survey, however, be carefully completed by skillful, 

practical men, and should the citizens of Missouri manifest their 

wonted zeal in ~arrying out the improvements suggested, there can 

;be no reason~ble doubt that all, and more than all, of these advan

tages will be realized. 

SCIENTIFIC TERMS. 

Many object to the use of scientific terms in Geological Reports. 

"Why not write in plain English, so that all can understand? " 

As far a'S possible we shall comply with this request. But it is·both 

absurd and impossible to write a Geological Report and use no sci

entific terms. No Geologist can do it ; and were it possible, no one 

could ·understand it. Every science, every profession, and every 

trade, has its appropriate terms and names peculiar to itself. 

The sailor's bnoy; the printer's pi; the carpenter's rabbet; the 

saddler'~ tree~ the mandrel of the smith; the warrior's mangonel; 
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the merchant's boaasine, and the thousand and one undefined, outland

ish names; and the politician's Hards, Softs, Rottens, etc., are as 

peculiar and limited to those departments, as Pentremite and Musah

elkalk are in Geology. Why not ask these trades and professions 

to drop the use of all terms peculiar to them, and employ plain 

English? There is just as much reason in asking the lawyer to 

plead without using the names of the crimes on the statute-book ; 

the clergyman to preach without employing the names of Deity and 

of the yirtues, which adorn the Christian character i or the politi

cian to make a stump speech without using Whig, Democrat, Aboli

tionist, and Nullifier, as in expecting the Geologist to write a report 

without using the names of the particular rocks and fossils he is 

compelled to describe. 

But it may be said every one understands these" political terms. 

True, for all of us understand something of polit~cs. Should an 

Englishman listen to our stump orators, he would need something 

besides the Queen's English to aid him in understanding its force. 

Take this example of Canadian politics from.a newspaper; -

"The Toronto Globe divides the thirty-four Members of Parliir 

ment returned from Upper Canad.a as fo]J,9:ws;, Six wre1 Seo·'liltldriza

tionisfJ~,1j·:,~ep. 4Jil;e .. Oonservatw.es ~· .si.:&te.en are Reformers; four are 

Ministerialists; and one is a Oorruptionist." Who can tell what 

these terms mean '( or what is the particular platform of each of 

these parties ? And yet, we do not blame every party for. having a 

name, notwithstanding their rapid increase. 

yY e give names to all objects of conversation and use. Geologists 

must talk about rocks and fossils, to make them useful ; and hence 

the necessity of giving them names. But why not give English 

names ? We do as much as possible, for rocks discovered here ; and 

for the same reasons the Germans gave German names to such rocks 

as they found ; and, to save th~ confusion ·of many names, we of 

course use theirs for those rocks. Thus the German and other Ge

ologists, by· :following this " very reasonable" request, to use ver

nacular terms, and illOt the barbarous Latin, have placed in the Geo-
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logical vocabulary such beautiful, euphonious names as Graywaeke, 

MusCJhelkalk and Roth-todt-liegendes-all good English to Ger

mans, but High lJuteh, I presume, to all who clamor against scien

tific terms. · Is it not evident, that good, euphonic names from the 

Latin, read by all scientific nations, would be better? 

Again, it is said, " Use common names." Well, Muschelkalk 

and Roth-todt-liegendes are common names in Germany, where they 

were first used in Geology. But there is a more serious objection 

to common names: they must, of necessity, be more or less ambigu

ous, as every such name has, at least, one common meaning, and, if 

used in science, it would have another-a scientific meaning. Take, 

for example, Blaek-Jaek: as a common name it means, "a leathern 

cup ; " scientifically applied to Zoology, it means, a Blaek Negro; 

in Botany, a S~rub Oak; and in Mineralogy, Sulpliuret of Zinc. 

Thus this common name has one common and three scientific mean

ings, which render it too ambiguous for scientific purposes. 

But let us give it a fair trial. Take the following sentence from 

a scientific paper : " We saw the two crystalline masses of sulphuret 

of zine lying at the Duke of Sutherland's front entrance." Now, 

crystalline masses and sulpltitret of zinc, are scientific terms, which 

have one meaning, and one only; so that we know precisely what 

was seen at that Duke's front entrance; but if the learned author 

had used two very common names instead of those scientific terms, 

the sentence would read thus: "We saw the two lJornieks of Blaek

Jaelc lying at the Duke of Sutherland's front entrance;" and no 

one could have told what did lie there; as Dornicks and Black-Jack 

are both al:X).biguous, common terms. 

It is perfectly obvious, that we can have no definite science, no 

accurate science, no scienee at all, without definite terms; that we 

mllSt have an old term with a new meaning, or a new term for every 

new object discovered; that it is j.ust as easy to learn the meaning 

of a new word, as a new meaning for an old one; and that old words 

would of necessity be ambiguous, while new ones would be definite. 

For these Jtnd other reasons, scientifi; men have made and used 
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scientific terms; and for the same reasons, we have given scientific 

names to many of the numerous new fossils we have discovered. 

In concluding this subject, it may be proper to repeat, that we 

shall use as few scientific terms as possible without sacrificing accu

racy. Those used, save some names of fossils and plants, are ex

plained in Webster's Quarto Dictionary, and the Elementary works 

on Geology. 

WHAT SHOULD BE EXPECTED IN THIS REPORT. , 

A Geological Survey proposes to accomplish various objects by 

the application of scientific principles : -

1st. Po point out the Mineral Wealth of the State. -To do this, 

the Geologist must first determine the Formations in the State, the 

areas covered by each, and what valuable minerals it contains. 

When these facts are ascertained he is prepared to enter upon 

the detailed examinations, which will enable him to show the proba

ble value of the useful minerals in the State. And the scientific 

explorations for determining the Geological Structure of the country 

to be examined, must precede and lay the foundation for , the 

econo~ioal and utilitarian labt>rs <Df i1Jm~tori:~1•'('.)lce. 

2d.' ~ole~etfijtfiAb{fuutt~~alcapacities of the Soi"ls of the State. 

- In order to determine the productive powers of the soils, it is 

necessary to know the rocks, which have or which may, enter into 

their composition ; to know their mechanical properties ; their 

chemical composition and the trees and plants they produce. 

Now, to analyze the soil of every man's farm, would be imprac

ticable, and the. same results must be obtained in some other way. 

Large tracts are found to possess soils, derived from the same rocks, 

having the same mechanical structure and chemical composition, 

and sustaining the same plants ... The whole State, even, will Mrnish 

but f e'\f.va.rieties of. soils. 
•' 

Economy, then, requires us to make careful examinations to de-

termine these V'arieti'0Sy and the area occupied by eaqh, so that when 
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we have analyzed one or two specimens of each variety, and deter

mined its agricultural capacities, what crops, and what modes of 

culture are adapted to it, we can at once point out the kind of soil, 

to which these results are applicable, and that part of the State occu

pied by it. 

With this plan in view we have carefully examined the soils and 

collected specimens from various parts of the State, but have ana
lyzed none, as we have not yet collected all the facts necessary to 

guide us in the classification so much needed to secure the desired 
results, in the most economical manner~ 

So it is with other departments of the Survey. The facts and 

specimens must first be collected and the specimens analyzed; and, 

in some cases, submitted to experimental tests, and all the results 

classified and compared, before we can make any general and prac

tical applications of our labors to the industrial pursuits. Renee 

in the present Reports we should not be expected to do much mor,e 

than state the facts collected in our explorations, together with the 

results indicated by the phenomena observed. 

Some have even deemed it hazardous for us to give, at this early 

da,y, a classification of the rocks of a field so extensive, and possess

ing so many and so variable Geological Formations. 

It has, it is true, required a vast amount of labor to collect the 

fossils of so many Formations ; to determine the point where one 

terminates and another commences, and to make the comparisons 

necessary to refer them to their true position in the classification 

adopted by Geologists; yet such has been the anxiety to learn the 

Geology of the State, I have classified our rocks, and given the 

results in Chapter I. of this Report, even at the risk of making some 

slight mistakes.* 

*In that chapter I have not only given our opinion of the rocks, but also the 

facts on which that opinion is founded. The lithological characters, the fossils, 1tnd 

the stratigraphical position of each Formation, are given, so that ull can judge of 

the Mcuracy of our oonclusions. The specimens collected for the Cabinets, will 

enable an,y one to judge of the descriptions and fossils mentioned. 



SECOND REPORT. 

CHAPTER I. 

GEOLOGY OF MISSOURI. 

IT has long been known, that a large portion of Missouri is occu

pied by a series of marine deposits, extending, in the Geological 

Scale, from the Co.al Measures down through all the great divisions 

to near the base of the Lower Silurian. There has, however, for 

various reasons, existed some doubt as to the precise location of 

many of these rocks in the Geological System; but, so far as they 

have come under our observation, we have been able, with a few un

important exceptions, to refer them to their positions in the series. 

It is true, we have found but few fossils in some of the lower sand

stones and magnesian limestones by which we can determine their 

exact equivalents, if, indeed, all of them have such equivalents. 

So far ·as practicable, we have. ~dq:pted the N.omenclature of 

those Geologists, w~o have thor0uglily fovestigated the rocks, where 

they are the best developed and well characterized, as the N omencla

ture of the New York Reports, for the older Pafaoozoic rocks. But 

there are a few minor divisions, whose exact representatives in other 

localities, we have not yet determined, to which we have given provi

sional names, until future investigation shall mor.e fully develop 

their range, structure and organic remains. The Chouteau Lime

stone and Vermiaular Sandstone are provisional terms thus used. 

In the general section, a space is left between the Systems I. and 

III. for another, System II., the Cretaceous, which may be found in 

the south-eastern counties. I have a specimen of Oatenipora esaha

roides *from Lewis county, indicating the presence of the Clinton or 

Niagara Group. It is, also, expected that an equivalent of the 

* This Coral was given me by a gentleman, who said he obtained it in Lewis 

county, near Monticello ; but I suspect there must be some mistake, as I have several 

fossils from that region, which are characteristic of the St. Louis Limestone. 
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Potsdam Sandstone will be added to the section when the lower 
strata, skirting our igneous rocks, shall have been more thoroughly 
examined. 

Though Section I. is not given as a perfect exposition of all 
the rocks of Missouri, yet we trust it will be found as accurate as could 
be expected from the time (eighteen months) spent upon the work. 

It represents the strata in their natural order, from the surface 
downward, commencing with the Alluvium, and terminating with the 
4th Magnesian Limestone. 

The ·first column contains the names and numbers of the Geolo
giaal Systems; the third, the letters used to represent the Formati~ns 
in the text, in other Sections, and on the Maps; the fourth, the 
names of the Formations; the fifth, their observed thialcness; the 
sixth, the aolm·s and shading used to represent them; and seventh, 
some of the loaalities where they have been observed. 

It is deemed advisable to give a short description of these Form
ations, to present a general and condensed view of the Geology of 
Missouri, so far as determined, that the reader may be better pre
pared to enter upon the more detailed examinations of the districts 
reported upon in the following pages. · 

SYSTEM !.-QUATERNARY. 

This System includes the IJrijt and all the strata above it, all 
the deposits included in the Alluvion and Diluvion of former authors. 
There are within this period, four distinct and well-marked Forma
tions in this State: -

F. a-ALLUVIUM. 
F. b-BOTTOM PRAIRIE. 

F. c-BLUFF 011 LOESS. 
F. d-DRIFT. 

These comprise all of our surface deposits, all the loose clays, 
marls, sands, soils, humus and mould, found upon the surface of our 
State; all of which have been formed in a period very recent in the 
geological cycles. All of the latest deposits, all that have been 
formed since the present order of things commenced upon our Con
tinent, are included in -

F. a-.A.LLUVIUM • 

.A.11 the deposits observed in the State, belonging to this forma-
tion, are:

lst. - Soils. 
2.d.-Pebbles and8and. 
3d.-Olays. 
4th;- Vegetable Mould or Humus. 

5th. - Bog Iron Ore. 
6th. - Oaleareous Tuf a. 
7th. - Stalactites and 

Stalagmites. 
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1st. Soils are a well-known mixture of various comminuted and 
decomposed mineral substances, combined and mingled with decayed 
vegetable and animal remains, all comprising those ingredients pecu
liarly adapted to the nourishment of the vegetable kingdom. They 
are formed by the action of water, particularly in the form of rain 
and dews, cold, heat and other atmospheric influences, together with 
the cooperation of the vegetable and animal kingdoms. 

The 'process by which soils are formed is one of the most beauti
ful ancl wonderful in Nature. By a careful examination of what is 
transpiring in this great laboratory of Nature, we may easily detect 
that process. If a rock, fresh from the quarry, be exposed, its sur
face will soon present a dull, earthy appearance, which is caused by 
a disintegration of its surface by atmospheric influences. Fine par
ticles have been separated from the mass, and this meager coating 
of decomposing mineral matter will soon become the resting place of 
numerous microscopic germs, which will be developed into a minute 
growth of lichens. These in turn will decay and add their remains 
to the pulverized particles, and prepare them to sustain a more 
vigorous growth of herbs, and to become the abode of the small 
insects and worms, which will burrow in their recesses, feed upon the 
increasing vegetation, and swell the mass both by their mechanical 
• agency, and by adding their exuvire to the accumulating, soil. , L,arP, 
plants. and animals will. accelerate the process by tP,eir :i:tlr~~ 
'a;genciet:l, and by the greater amount oontrihlilted bjr''t'fim.f 'd'eeaJing 
Yetn:aina: Thus by almost imperceptible increments our rich deep 
soils have been accumulated. 

These facts clearly show the influence of the rocks upon the 
characters of the soils formed by their disintegration. Henoe soils 
resting upon sandstones are light and sandy, those upon limestone, are 
calcareous, and those on shales, wet and clayey. :But the varieties of 
soils will be more ~ully noticed under the head of Economical Geology. 

2d. Pebbles and Sand. -Many of our streams abound in water
worn pebbles, :which constitute their beds, and form bars along their 
margins and across their channels. These pebbles were derived 
from the Drift and the harder portions of the adjacent rocks. They 
vary in size according to the trail.sporting power of the stream ·in 
which they are found. 

The economical value of these pebbles for roads and streets, and 
the obstructio~ they often present to navigation, as in the Osage, 
gi:ve them unusual importance in our Geology. The Osage, Gas
conade, Niangua, Marais deii Cygnes, Sac and Spring Rivers o! the 



62 GEOLOGICAL SURVEY. 

South; and the Salt, South, . North, Fabius and Chariton of the 

North, all furnish good and abundant examples of these deposits, 

whi~h have been formed by the action of those streams. 

Sand is the most abundant material in the Alluvial bottoms of 
the great rivers in the State .. Vast quantities of it are consfatntly 

borne along by the irresistible current of tho Missouri.* Its whirl
ing, rolling, turbulent waters, form of it extensive bars in incredibly 
short periods, which they again wear away, often, still more rnpidly 

than they were formed. 
These sand-bars, so common in this stream, frequently extend 

along its bed several miles, with a breadth varying from ono to five 
or six furlongs, and limited in thickness only by the depth of the 
water. A slight fall in the river leaves these vast si1nd-hcds dry, 
when their surfaces are 'Ss.on covered by a growth of woods, inter
sperse<! with young willows and cotton-wood. Tho fickle stream, 
however, seldom lea.ves these sand-beds to a long repose; but returns 
to its old channel by a rapid removaJ of their loose rnatcrfals. 

A former disaster of the ill-fated Timour No. 2 presents a good 
illustration of the rapidity with which the Missouri forms and de
stroys these extensive deposits of sand. This steamer ran upon a 
sand-bar, and was soon left high and dry some seventy-five or one 
hundred yards from the water, with a fair prospect of leiwing her 
timbers to decay in a young cotton-woo<! forest. But tho ctn·rcnt 
changed and cut its way through the sandy stratum upon which the 
boat rested, and floated her away uninjured to the groat City of the 
West. And all this transpired in a few weeks. 

As these sand-bars are cut away, their perpendicular faces present 
beautifu~ illustrations of their stratification, which is usually very 
irregular and complicated, as might be expected from the changeable 
character of the current. 

Fig. 2, sketched from a sand-bar in the Missouri river, two miles 
above Wayne City, presents a good example of their stratification. 

At high stages of water, both the Missouri and Mississippi over
flow their low bottoms, and leave deposits of a grayish brown, or a 
grayish yellow sand, similar to that in the sand-bars mentioned 
above. The thickness of these beds depends upon the height and 

* The sand of the Missouri, usually grayish brown and fine-grained, contains 

a considerable quantity of lime and clay and vegetable matfor, which render it so 

proiluctive. 
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continuance of the overflowing waters, varying from a mere percep
tible stratum to several feet. 

That from the flood of 1844 is very conspicuous throughout the 
length of the Missouri bottom in this State. It is sometimes six or 
eight feet thick, particularly in low bottoms, so heavily timbered as 
to obstruct the current. 

At the lower end of Waconda Prairie, this deposit is very evenly 
distributed over its surface ; but it increases in thickness as the 
prairie descends to the low timbered bottom, where it is six or seven 
feet, and its surface becomes very irregular, like the surface of a 
lake, when disturbed by a high wind, or a chopped sea. 

Fig. 2. 

D111v» 1>i1·emn. ~ Stream. 

SECTION OF A MISSOURI SANJ>..BAR, REPRESENTING A PORTION, 20 FEET BY 4. 

Sec. 2, showing the lower extremity of W aconda Prairie and the 
cotton-wood bottom below, :finely illustra;tes these phenqll)lena. Nos. 
6, 7, 8, 9 and 10 repre11ent ol~~ stt.a.~ ,~J'l.d ~0~:~1~t4le!!J>Jr tlie 
flood li1f· 1~ •... ;;r~~·,~ll .. t~r ~r.~illli~e .is a. young growth 
of oottenLifM~ , 1\l'hj(.lh° has · sprMg up subsequent to that event, 
and the larger trees just below is the older growth, where the 
deposit is so thick and uneven. Similar appearances are e:x:hi
lJited by the same formation in the bottom, nearly opposite Jefferson 
City. • . 

These sands were doubtless derived from those extensive sand
stone formations on th13 Platte* and other tributaries of the Missouri. 
It is nearly all silex, but contains enough calcareous and argillaoeous 
matter to render it fertile ; as is abundantly proved by the growth 
of weeds and willows, cotton-wood and sycamores, which immediately 
spring up on these sand-bars whenever they are exposed above the 
water. There are many points on the Missouri, as in the bottom 
opposite St. Charles, where a thrifty growth of young timber may 
be seen on the sand deposits of 1844. 

* '!'he Platte is a rapid stream, and brings down large qqantities of sand, though 
its waters are not so turDid as those of the Missouri, either aliove or below their 
junction. 
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3d. Clays. -These are dark, bluish gray, argillaceous strata, 

rendered more or less impure by fine silicious, calcareous, and de

composed organic matter. When the floods of the Mississippi ancl 

the Missouri subside, the lagoons, sloughs and lakes are left full of 

turbid water. The coarser materials soon settle into a stratum of 

sand, but the finer particles more gradually subside and form the 

silico-calcareous clays of those Alluvia] bottoms. Thus after each 

flood, new strata of sand and clay are deposited, until the fakes and 

sloughs are silted up. 
The thickness of each stratum of sand depends upon the height 

and continuation of the floods, but that of the clay-beds is govcrnecl 

more by the time between the overflows. 
These alternations of sand and clay mu,y be observed in nei1rly 

all the Alluvial bottoms of our two greaio rivers; Section 3, from the 

Mississippi bottom above Tully, and Section 4, below tho mouth of 

the Kansas, in the Missouri bottom, present good exa,mples of the 

deposits under consideration. ' 

The thickness of these beds of cfay is very variitble, from the 

tenth of an inch to ten feet. The argilbceous matcria,ls which 

formed them, were doubtless derived from the Cretaceous Cfays of 

the Upper Missouri, whence, as from Mauvaises Terres, such a vast 

quantity of a similar materia,l has been removed by denudation. 

4th. Vegetable Mould, or Humits, is a cl:trk brown or black de

posit of decayed vegetable matter, containing variable, though small, 

quantities of fine silicious and argillaceous p:1rticles. When wot, it 

is very soft and plastic and quite black; but when dry, it separates 

into angular cuboidal fragments, which readily crumble into a dark 

brown, very light, impalpable powder. 
The process by which these strata of humus are deposited is very 

obvious. When the lakes and sloughs of these bottoms are so far 

filled up as to sustain vegetable life, the decay of the annual growth, 

and of the foreign matter which falls or floats into these waters, 

forms a stratum of humus at the bottom, over the beds of clay and 

sand, previously deposited by the floods and still waters. Another 

overflow gives another succession of sand and clay ; and the succeed

ing annual crop of vegetable matter, another stratum of humus. 

These changes have often continued until several series of these 

deposits were formed. But when the bottoms of those bodies of 

water had been thus raised so high above the river, that the floods 

less frequently fl.owed into them, the deposits of sand diminished, 

all.d the long, quiet intervals, favored the deposition of clay and 
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Humus. In time these shallow waters became mere marshes, where 
a rank vegetation rapidly formed thick beds of vegetable mould for 
the support of the magnificent forests which now occupy the sites 
of those former lakes. and sloughs. 

Such is the process by which the succession of Sands, Clays, and 
Humus in those alluvial bottoms, has been deposited ; whence it is 
easy to see why the Sands are most abundant at the bottom, when 
the waters from the river floods would more frequently overflow 
them ; the Clays in the middle, when the waters would be 
rarely disturbed by overflows ; and the Humus or Vegeta.ble Mould 
at the top, when a rank vegetation prevailed and inundations were 
rare. 

Sections 3 and 4 are good illustrations of the manner in which 
these strata of Sand, Olay and Vegetable Mould succeed each other 
in the Alluvial bottoms of our two great rivers. 

Such is the structure of the vast Alluvial plains bordering the 
Missouri and Mississippi rivers. The bottom of the former stream 
extending from the Iowa line to its mouth, is about 700 miles long 
and five broad, presenting an area of 3,500 square miles. More 
than half of this, S(l,Y 1,800, we ma.y set down as Alluvium, while 
the river, bottom prairies, and lakes occupy the remainder. This 
1,800 square miles is equivalent to 1,152,000 acres. If we allow 
two-thirds as much more for the Mississippi bottom, we shall have on 
these two streams alone about 2,000,000 acres of.the most productive 
and inexhaustible lands in the world, based upon these Alluvial 
strata of Sand, Clay, Marl and Humus. And, besides, this quantity 
is constantly increasing by the silting up of the lakes ancl sloughs, 

as above described. 
The rich productive powers of this formation is abundantly proved 

by the immense burden of timber growing upon it, and by the un
paralleled crops of corn and hemp harvested from its cultivated fields. 

There are numerous shallow lakes in these bottoms, in which vast 
quantities of Marly Humus are accumulating, which will eventually 
become very valuable for the improvement of poor or exhausted soils. 

5th. Bog-.lron Ore is deposited from several Chalybeate Springs. 
Large.quantities of the Hydrated Oxide have accumulated near a fine 
spring, some two miles West of Oseola; and a smaller amount from 
another near Sharpsburg, in Marion county. Small quantities of 
Bog Ore are very common, but of little economical value in a State 
so bountifully supplied with excellent ores of this useful metal. 

6th. Calcareous Tuf a has been found in many places in the State. 

:Ill 
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Tu. a ravine south of Parkville is a mass, in which several species of 
IIioss are well preserved; and another similar deposit was observed 
under the bluffs of magnesian limestone, near Bryce's Spring, on 

the Niangua. 
7th. Stalaatites and Stalagmites are a;bundant. in some parts of 

the State. Some very beautiful specimens were found in the exten
sive cavei:i of Boone county. 

Such are the Alluvial Deposits, so far as observed, in Missouri. 
Future investigations may bring to light others belonging to this 
Formation. 

Range and Thiakness. -Our Alluvium is, as a matter of course, 
diffused throughout the entire State, as it comprises all the soils and 
other deposits now forming. It is, however, much more abundant in 
the valleys of our great streams. The thickness is often thirty or 
forty feet, though generally much less. 

Organia Rema·ins. - Many fossils have been observed in these 
rocks ; but a catalogue of them would be useless, as all belong to 
living species. 

F. b-llOTTOM PRAIRIE. 

This important Formation in. many respects resembles that of 
the alluvial bottoms·above described, with which it h.as usually been 
confounded by Geologists; though Agriculturalists have made a dis
tinction. 

There are, however, important differences:·-
lat. The stratification in the Prairie is much more uniform, and 

more regularly e;x:tended over wide areas. . 
2d. In. the Prairie Formation, the strata are not so distinct, nor 

e,re they so purely silicious or argillaceous. 
3d. It was evidently formed by agencies operating over the entire 

bottoms, whose action was more uniform and quiet, and continued 
rininterrupted through longer periods, than those now forming the 
Alluvial deposits in the same bottoms. 

4th. Where these two Form.ations meet, one can usually trace 
out the lin.e of demarcation. Either the strata of the Prairie pass 
under those of the Alluvium, or are cut off· and replaced by them. 
Instances of both of these changes may be observed at the lower 
en:d of Waconda. Prairie, as shown in Sec. 2. The upper stratum of 
the Prairie No. 1 passes under No. 5 of the Alluvial Bottom, and 
oon:tinues in that position several hundred yards; while Nos. 1, 2, 3 
and 4 of·the. former are cut off at b, arid are replaced by Noa. 6, 7, 8, 9 
a.nd 1'0 of the latter. 
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5tl1. '.Fhe All~vial Bottom is continually increased at the expense 
of the Prairie, through the action of the rivers. The current is con
stantly cutting away the Prairie, forming new channels and :filling 
up the old ones with drift and silt. This explains the fact, that the 
strata of the Prairie are frequently cut off, and others quite differen~ 
set in, as we pass from it to tho timbered bottoms, as illustrated in 
Sec. 2. ~ho part of that section under the large timber was once 
the channel of tho river, and has been filled up by the process ex
pfained above, in describing the last Formtttion. At high stages of 
water tho lower portions of tho Prairie are overflowed, and deposits 
of sand arc loft on its surface, which are soon covered with willows, 
syet,mores, or cotton-wood, as in the middle of Sec. 2, where a young 
growth of cotton-wood has sprung up on the deposits from the flood 
of 18"14. 

6th. No causes now in operation could, at tho present level of 
the country, produce a formation of such extent and uniform struc
ture n.s the Bottom Prafrios. * 

Such M'C some of the facts which have convinced me tlrnt this is 
an older formation, n,nd ono entirely distinct from the Alluvial Bot-· 
toms.· Several facts show it to be distinct from and newer than the 
Bluff or Locss. Its composition, structure an(l position, are entirely 
different; and in many places the former rests rn-Honformably upon 
the latter, as· at St.· Joseph, and !lit tho mout~;t# 'th~·~i~Ne'l1'fa1l8~ 
$$Big. 4. . 

Fig. 4. 

BELOW Tlrn MOUTII @ nm NEMAIIA. 

* Some of the Bottom Prairies of the Missouri are, at least, thirty miles long, 
and from ten to twenty broad, as the Huppan-Kuty of Nicollet, above the mouth of 
the Sioux River, and the Waconda, in Carrol county. And these are probnbly only 
fragments of one which was once continuous from the former to the mouth of the 
Missouri. 

E 2. 
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This Formation, like the last, is made up of Sands, Clays and 
Vegetable Mould, variously interstratified, as in Fig. 4. 

The Sand in the upper part is fine and yellowish brown, like 
that of the Missouri sand-bars, but the lower beds are more purely 
silicious. 

The Clays are usually dark, bluish brown and marly, with more 
or less sand and humus intermingled. 

The Humus, or Vegetable ldould,* has a brownish black color; 
when wet, it is somewhat plastic, and slightly tenacious; when dry, 
brittle, breaks into angular fragments, and can be easily reduced to 
an impalpable powder. 

It has evidently been formed, by the growth and decay of pla.nts, 
where it is found. Sec. 5 represents the thickness and super-posi
tion of these strata in the bottom prairie, below St. Joseph; and 
Sec. 6, the same Formation, on the Mississippi, near Marion City. 

These sections show a greater proportion of clay in this Forma
tion on the Missouri than on the Mississippi. This greater abun
dance is doubtless derived from the denuded Cretaceous clays, high 
up the forme~ river. 

I have proposed the term "Bottom Prairie" for this Formation, 
a.s these beautiful Savannas are usually designated by that title. 
. Range and T~iekness. -The Bottom Prairie is, so far as my 

observations have extended, limited to the valleys of our two great 
rivers, and is about half as extensive as the Alluvial Bottom on the 
same streams. 

This estimate will give us about 1,000,000 acres of these vastly 
ri(lh Savannas, all prepared by Nature for the plow. Their agri
cultural capacities are scatcely inforior to. any in the world, as is 
abundantly demonstrated by the mineral contents of the strata and 
the products of the numerous flourishing farms located upon it. I 
have observed not more than thirty-five feet of this formation. 

Organi"e Remains of this Formation are very numerous and 
well preserved. All the mollusks of Catalogue I., found in the 
:Bluff, excepting Helieina oeeulta, and perhaps one or two others, 
have been detected in it. Numerous species of trees, shrubs and 

* This substance differs from peat in having no vegetable fibers, or partially 
decomposed plants. It is identical with the" Vegetable Mowd, or Humus,'' ofLiebig's 
Agricultural Chemistry, and Colman's European Agriculture; the " Vegetable 
NouU" of Johnston's Lectures on Agriculture, and the "Humus" of Rogers' Scien.· 
ti.lie Agriculture. 
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vines have been collected from it, but they have not yet been 

examined. 
The scenery of the Alluvial Bottoms and the Bottom Prairie is 

well represented in Sec. 2, and Plate XII. The timber shows the 

former, and the Prairie the latter. 

F. c-BLUFF, Olt LOESS. 

The Geological position of this Formation in the series of Mis

souri rocks is easily determined. That it is newer than the Drift, is 

satisfactorily proved by the fact, that it rests upon the latter Form

ation, when both arc present.and undisturbed. 
This is obvious wherever both of these deposits are exposed in 

the bluffs of the Missouri. 
Section 7, taken at St. Joseph, shows their. relative position; 

:figure 4, also, shows the Drift underlying the Bluff, and at the same 

time, the Bottom Prairie resting upon it. Sections 11, 14 and 15, 

show this Formation occupying the same intermediate position. 

It caps nearly all the bluffs of the Missouri and Mississippi within our 

State, forming the very highest deposits skirting their valleys. Thus, 

while the Bottom Prairie occupies a higher geological horizon, the 

Bluff is usually several hundred feet above it in the topographical. 

This Ff>rmation, when well developed, usually presents a fine, 

pulverulent, obsoletely stratified mass of light grayish buff, silicions 

and slightly indurated marl. Its color is usually variegated with 

" deeper brown stains of oxide of iron. Section 7, taken at the 

Bluff above St. Joseph, exhibits an exposure of it 140 feet thick, 

presenting its usual characteristic features. 
When but sparingly developed, it generally becomes more argil

laccous and assumes a deeper brown or red color; as on the railroad 

south of Palmyra, where it is a dark brick red, tinged with purple. 

In some places the ferruginous and ca!careous matter increases, and 

we find concretions of marl and iron-stone, either disseminated through 

the mass or arranged in horizontal belts, as in Section 7. At 

other places it has more arenaceous matter, and is much more de

cidedly stratified, as at a point one mile above Wellington, and in 

the bluff at St. Joseph. , 
These are the only places seen where the stratification assumed the 

irregular appearance so often presented by sand-bars. It is barely 

possible that this stratified sand is a portion of Altered :Drift; but 

the beds between it and the Drift, having the usual appearance of 

the bluff, militates against such a supposition. 
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The Bluff Formation is often penetrated by numerous tubes o:r 
cylinders, about the size or thickness of pipe stems, some larger and 
others smaller. They are composed of clay, carbonate of lime and 
oxide of iron, being argillo-calcareous oxide of iron, or calcareous 
clay-ironstone. But it is not so easy to say how they were formed. 
Several facts may aid us in determining this matter. These tubes 
penetrate the formation in all directions, and are most abundant near 
the surfa,ce; though some extend to .the depth of twenty feet. The 
space for some half-inch around each tube, more or less, accord-

·~ 
ing to its size, is of a much lighter color ; as if the coloring mat-
ter (oxide of iron) had been extracted-. 

The same appearances were observed around the green and dry 
roots of the white oak ( Qnereus alba), which had penetrated the 
same formation. Qualitative analyses proved these same roots 
to contain a farge portion of oxide of iron. And besides, oak
wood always contains a large portion of that metal and manganese . 
.An analysis of its ashes -by Saussure, gave 2.25 per cent. of the 
oxides of those metals; while the analysis of "oak-wood mould," 
or the decayed wood, by the same chemist, gave 14 per cent. of the 
same oxides. 

It is thus made manifest that oak-wood contains iron, which 
must have been absorbed through the roots from the elrth. This 
fact readily explains the loss of the iron from the marl around the 
roots, and around the tubes, provided they were once oak-roots. 
But the question naturally al'ises, how these roots became tubular. 
:But they were seen in the various stages -of decay, and the woody 
fibers of some had disappeared and left the bark, in the form of a 
tube, still retaining its organic structure, though strongly impregnated 
with the oxide of iron and aluminum and carbonate of lime. 

It may, also, be objected that oak-roots do not penetrate to the 
depth of twenty !eet, where these tubes appear numerous; as repre~ 
sented in · Section 8, taken in the city ·of Lexington, where a 
street or passage had been cut through this deposit, and in Fig. 5, 
which gives a good view of these tubes and holes in this Bluff, aud 
at many other points in the State. 

But it must be remembered that this ·Bluff Formiition is very 
light and l}lellow ; that it is filled with the food suited to nourish th!1. 
P,.pn -vigor of the sturdy oak, and tha.t this tree sends its roots deeper 
in.to the sustaining soil than any other .of our forests. This fact 
en.ables it to stand before the blasts, which hurl other trees frow · 
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th~ir founda,tions, and ma,kes it, everywhere, an eD;J.blem of strength. 
It is, also, sustained by th,e co:iicurrent testimony of past ages. 

T:og. 5. 

:BLOCK OF BLUFF, ONE FOOT SQUARE, FROM NUMBER,4, OF SECTION s, 
Showing the perforafions or tubes, so numerous in this fo~tion. . 

Virgil inool'-porates the idea in Ge~gica, Lib. II.,. li. 291, in 
these beautiful lines:- · 

"Aeeculus in primis ; quae quantum vertice ad amas, 
.Aether~s, tantum radie~ in '.l:'art~a ten.dit.". 

~den :hug tra;nslM>es:........ · 
i•Jiigh.: as ~is toplllosi boughs ~ he~vien J,see.n~, 

So 19w h\s r00:ts to hell's dominion tend." 

.A.nd, besides, green roots, both of the white oak ( Quercus alba) 
and the poke-we~d (Ph'j/tolacca de.candra), were found seventeen feet 
below the surface, in the perpendicular cut at section 8. 

These facts hav~ led to the conclusion, that these tubes of cal
careous clay-ironstone are the decayed roots of oaks and other pl~ts. 
Small holes, also, without any tubes of different material, penetrate 
this. formation in great numbers, and a,re probably ca.u~ll l:>y s,imila.r 
agencies~ 

These pheno,mena have been thus minutely investigated, not 
merely its interesting scientific fact~, but~ also-, as .one of the most 
useful agricultural features of this preemmently valuable fttination; 
for upon it, and sustained by its absolutely inexhaustible fertiliz;,:, 
ing resources, rest the very best farms of the Mississippi and Mis
souri valleys. These tubes and holes, also, constitute the most thlj
rough system of drainage imaginable. 
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The marlites of the Bluff at St. Joseph, Section 7, yield, by 
the analysis of Dr. Litton, from 100 parts -

Insoluble in hydrochloric acid, 
Oxides of alumina and iron, 
Carbonate of lime, • 
Carbonate of magnesia, • 

35.08 
5.22 

58.33 
0:11 

99.40 

A specimen of this deposit, possessing its usual characters, col
lected at Hannibal, Section 7 of the schedule, gave, by two analyses· 
of Dr. Litton, the following results: -

In one hundred parts, dried at 212° F., there were of-.-

Silica, 
Alumina and peroxide of iron, 
Lime, 
Magnesia, 
Carbonic acid, 
Water, 

1 
76.98 
11.54' 
3.87 
1.68 

2 
77.02 
12.10 

3.25 
1.63 

• not determined, 2.83 
2.01 2.43 

96.17 99.26 

Brick, made from this formation, at the above locality, gave-

Silica, 
Alumina and peroxide of iron, 
Lime, 
Magnesia, 
Carbonic acid, 

A specimen from the Big. Mound, St. Louis, gave-

Silica, 
Alumina. and peroxide of iron, 
Li pie, · 
Magnesia, 
Carbonic acid and water, • 

79.52 
12.S-O 

3.45 
1.95 
1.11 

98.$3-

76.19 
16.88 
2.50 
0.73 
2.68 

98.9'8 

·According . to Bischoff's Chemical Geology, the Loess of the 
Rhine, sipposed Tiy some to be identical with our Bluff, giveS th/il 
following results from five analyses~ - · 
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NUMllER OF ANAJSSJS. * * * 2d. 8d. 4th. 5th. I 1st. -----------·---------------
Silioic !lcid, .•.....•..•...•...••.•...... 58.07 79.53 78.61 62.43 81.04 
Alumina,............................... 9.97 13.451 7.51 9. 75 
Peroxide of iron, .....••.... .......•• 4.25 4.81J 15·26 5.14 6.67 
Lime,.................................... 0.02 0.02 .......................... . 
Magnesi!I,. ................ ............. 0.04 O.OB 0.91 0.21 0.27 
Potash,. .•. ~............................ 0.11 1.05[ 3 31 1. 75 
Sodt1, ......... ............ ......... ...... 0.84 1.14} . 2.27 
Ct1rbonato of lime, ................... 20.16 .................. 11.63 
Carbonate of mngncsia,. ........ .... 4.21 ......... ......... 3.02 
Loss by ignition,...................... 1.37 ......... 1.89 2.31 
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The first specimen was obtained on the road from Oberdollendorff 
to Heisterbach, and the fourth on the road from Bonn to Ippendorf. 
The Loess of Pitten, in Lower Austria, contains 30.68 per cent. 
carbonate of lime, and 12.33 carbonate of magnesia, according to 
Hauer. 

According to Krocker's analyses of the Loess, from seven places 
on tho loft bank of tho Rhino, between Magnesia and Worms, the 
quantity of carbonate of limo varies from 12.03 to 36.00 per cent., 
and carbonate of magnesia from a trace to 3.02 per cent.t 

These analyses show a striking coincidence in the composition of 
these widely-separated Formations. 

Range and Tliiakness. - So far as my own observations extend, 
this formation caps all the bluffs of the Missouri, from Council Bluffs 
to its mouth, and those of the Mississippi, from the mouth of the 
Dos Moines to that of tho Ohio, and forms the upper stratum be
neath tho soil of all the high-bnds, both timber and prairie, of all 
the counties North of the Osage and Missouri, and also St. Louis, 
and the other Mississippi counties on the south. 

According. to Mr. Meek, its western or north-western limit is 
probably a few miles below Fort Pierre; Lyell traces a similar 
formation up the Ohio and further down the Mississippi; Dr. Owen 
:mentions its existence on the Wabash River; and Dr. G. G. Shu
mard saw a similar deposit on Red Rivcr.t 

The identity of the deposits at Council Bluffs, at St. Joseph, at 

·* This analysis was made after ignition and the extraction of the c~rbonates. 

t For these interesting chemical facts, I am indebted to Dr. Litton. 

i Capt. Marcy's Report on Red River of Louisiana, p. 182. 
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Lexington, at Boonville, and at St. Louis, is placed beyond all doubt~ 
by the following facts: -

1st. They occupy the same Geological position. 
2d. They have the same topographical position on the tops of 

the bluffs. 
3d. They present the same Lithological and Dhemical characters. 
4th. Nearly all the fossils (see Catalogue I.) are found at all 

those places. 
5th. These localities are connected by an unbroken continuity of 

the same deposit. 
Its greatest development in this State is in the counties on the 

Missouri, from the Iowa line to Boonville; but thence to St. Louis 
it is not so thick. In some places it is two hundred feet thick. At 
St. Joseph, it is one hundred and forty; at Boonville, one hundred; 
and at St. Louis, in St. George's quarry, and the Big Mound, it is 
about fifty feet; while its greatest thickness observed in Marion 
county was only thirty. 

Organic Remains. -The fossils of the Bluff Formation are very 
numerous and interesting. Those I have had time to identify are 
mentioned in Catalogue I. of Appendix B. I have collected from 
it, of the Mammalia, two teeth of the Elephas primigenius, the jaw
bone of the Castor fiber Americana, the molar of a Ruminant, and 
the Incisor of a .Rodent; of the Mollusca, seventeen species of the 
genus Helix, eight Limnea, eight Pkysa, three Pupa, four Pla
norbis, six Succinea, and one each of the genera Valvata, Amnicola, 
Helicina and Oyclas, besides some others not determined. These 
laculftri?ie, ft:ulvia:tile; amphiM.ous and Zand species, indicate a deposit 
formed in a fresh-water lake, surrounded by land and fed br rt'Ve!rs; 
These facts carry back the mind to a time when a large portion or 
this great valley was covered by a vast lake, into which, from the 
surrounding land, flowed various rivers and smaller streams. We ' 
see the waters peopled with numerous Mollusks ; the industrious 
beaver building his habitation, the nimble squirrel, the fleet deer, the 
sedate elephant and huge mastodon, lords of the soil. There must 
have been land to sust~in the elephant and mastodon and Helices;'ll 
fresh water and land for the beaver; and fresh water for the 0yclait· 
and Limneas. 

I have proposed the title Bluff Formation for this deposit, as it 
forms a large portion of, and, gives the peculiar characters to,. the 
.blri:f!S scr conspicuous and unique in the scenery about Council .:Bluffs 
&nd othel' portions of the Missouri valley, and as it forms the .tops. 
of the bl~ wherever it is developed. 
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Plate I. is a view of these bluffs below the mouth of the Platte, 
as they appear from the Iowa side; and Plate II. gives the appear
ance of the bluffs of the same formation, just above St. Joseph. 

Loess, the name of a siinilar formation on the Rhine, has been 
given to this by some geologists. But this would imply that .. these 
two formations are identical, when they may or may not be, so far 
as ariy proof has been given. It is true they are both fresh-water 
deposits, both have recent shells of the same genera, and in litholo
gical and chemical characters, they are somewhat similar. But there 
are other deposits, whose Fauna, and lithological and chemical pro
perties, are quite as similar to the Bluff, and some of them niore so, 
1;1.nd yet they are more r.ecent. 

There is just as much evidence of the identity of the Loess and 
the Bottom Prairie, as ther.e is of the Loess and the Bluff; and still 
we know the Bluff was formed long before the Bottom Prairie, and·. 
under a very different condition of this part of the continent. It 
may, also, be stated, that there is just as much evidence of the identity 
of the Bluff and the Bottom Prairie, as of the Bluff and· Loess, 
and yet the Bluff .and Bottom ;Prairie are not identical. The 
fossils of all three Formations only prove they belong to the Quater
nary System, or were formed since so.me of the present Fauna came 
into being. 

There is., indeet1, but little probability tP,a.t t'Wf) .. ~µgh~ Yll!St fr~}t.. 
w~ter lakes lilJisted, a,~ t4e S&llle ti:tne, o:q #le two '(;o.~tip.e:µts, with the 
ocean roliing betwe~n. . 

.But it would seem impossible to identify Formations so recent on 
i;~parate continents, whose recent Faunas are so widely different; as 
the deposits on these continents, though cotemporaneous, would of 
necessity present Faunas v.ery distinct. Hence, if we make fossils 
our only guide in identifying them, it will be impossible to distin':" 
guish deposits formed since the present genera of animals and plants 
eame into existence, and we should be compelled to omit all di,stinc
P,ons b.etween formations of the recent period, and to make.all of 
our recent deposits identical with each other, and with all belonging 
to the same system in Europe and Asia ; and this would deprive us 
of distinctions recognized in Spienti:fic, a:ud almost indispensable in 
Economical Geology. I have bee~ thus minute in my examinations 
of the Bluff, the Bottom Prairie, and the Alluvial Formations, both 
on account .of their viist importance to our agricultural interests, and 
the comparatively littl(} attention geologists have given to them. 

The scenery presented by the Bluff Formation is at once unique 
and beautiful, and. gives character to nearly all the best landscapes 
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on. the Lower Missouri. Plates I. an.d II. give views characteristic of 
the scenery where this Formation. is well developed. 

F.d-DRIFT. 

This Formation lies directly beneath the Bluff, as seen at St. 
Joseph, Sec. 7; near Hannibal, Sec. 15; at the mouth of the Des 
Moines, Sec. 14; above Weston, Sec. 11; and in many other places 
in Northern Missouri. It rests upon the various members of the 
Palreozoic series, as they successively come to the surface of that 
system. At the mouth of the Platte, and thence along the Missouri 
to Miami, it rests upon the Coal Measures; at Hannibal, Sec. 15, 
upon the Encrinital Limestone ; at the Railroad, two miles west of 
Hannibal, on the Y ermicular Sandstone and Shales, Plate III.; at 
Salt River, on the Trenton Limestone; and in the south of Cooper, 
on the Devonian and Silurian Limestones. . 

• 

In this Formation there appears to be three distinct deposits : -
1st. What might be called an Altered ])rift frequently appears 

in the banks of the Missouri river, as at the mouth of the Kan-. 
sas, Sec. 4, No. 8, and in the Bottom Prairie below Bruns
wick, and at W aconda Prairie, Sec. 2, No. 4. These strata of sand 
and pebbles appear to be the finer materials of the Drift, removed 
and rearranged by aqueous agencies subsequent to the Dtift period 
and prior to the formation of the Bluff. The pebbles are from all 
the varieties of rocks found in the true Drift, but are comparatively 
small. 

2d. The Boulder Formation, as it was left distributed by those 
powerful and widely-extended agencies, which formed that d,epoiai:i 
of the Northern Hemisphere. It is a heterogeneous stratum of sant'L, · 
gravel and boulders, all water-worn fragments of the older rocks~ 
The larger part are from the Igneous and Metamorphic rocks, in 
place at the North, and the remainder from the Palreozoic strata, 
upon which they rest. The Metamorphic and Igneous rocks must 
have come from the northern localities of those stra.ta, the nearest 
of which, according to Dr. Owen's Report, is on the St. Peter's 
river, about 300 miles north of St. Joseph. ~ut th& l?.!hllieozoic frag.. 
ments are usually from localities near where thE!Y ~~~~ shown by 
the fossils they oonta.in) and a.re as co1tttfP:fitileT1tJ r~ttr:nu~u* 'fJ.~ those 
from the more ~t ~tS. , '·.•' ., . · ' 

The largest boulcfers, ~erred in MisOOnri are :five or six foot ill 
:1~{t 
,.;,{'· 

ii- Thia frlibjeet WB.S pa.Dtieul&rly mvefitigated, 1LS it bas illi imp<>rl!Jtt ~nlig upon 
the thOO'l'i•~ the ~ies which produoed ~e.I>iiit. : ;..;,. ,,:~~;;.,;.;",. 
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diameter; they are Granite and Metamorphic Sandstone. These, 
though large for this latitude, sink into insignificance when compared 
with those huge rom1ded masses so abundant in the North-Eastern 
States, and particularly along the coast of Maine.* 

~d. The Pipe Olay t lies directly below the Boulder deposit, 
wherever it has been observed; and boulders are more or less dis
persed through the upper part of it, as seen in the railroad cut, one 
mile south of Palmyra. This deposit is abundant in Marion, Bo.one 
and Cooper counties, and has been seen in Moniteau, Howard and 
Monroe. Its thickness varies from one to six feet. This clay may 
possibly belong to an older Formation. It is not fossiliferous. 

Range and Tlliclcness. - Drift abounds in all parts of the State 
north of the Missouri, and exists in small quantities as far south 
M the Osage and Meramec. Its thickness is very variable, from one 
to forty-five feet. Its development is greater, the boulders larger, 
and those of a foreign origin more numerous, towards the North. 
At the mouth of the Platte its thickness is twenty feet; at Welling
ton, two feet; and two miles West of Hannibal, forty-:five feet; see 
Plate III., which gives a view of the Drift bluffs so conspicuous at 
that place; also, a small outlier of the same deposit in the Alluvial 
:Bottom. 

In places, the sand of the Drift is sufficiently sharp and pure for 
the best of mortars and cements; the pebbles make the most ap
proved materials for roads and walks; and the clay is a superior ar

' ticle for all thewes to which such clays are adapted. 
Organic Remains. - I have seen no fossils in this deposit, 

save a few logs in the Altered Drift of the Missouri. These are 
still sound, and burn quite well when dry, as we proved by build
ing our camp :fires with them on several occasions. The species to 
which they belong are not yet determined. 

There are other deposits, particularly in the middle and south
ern parts of this State, which are not genuine Drift, an~ yet they 

*Granite boulders often occur, on the islands of Penobscot Bay, thirty-five and 
forty feet in diameter. 

t A specimen from Mr. White's land, in Town. 58, R. 7 W., Sec. 10, in Marion 
oounty, gave, by Dr. Litton's analysis, in 100 parts: -

Silica, 
Alumina, nearly pure, 
Lime,. 
Water, 

63.01 
28.24 
a tra-0e .. 
8.62 

99.81 
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bear a greater resemblance to that than any other Formation, and 

occupy precisely the same stratigraphical position. 

Beneath the .Alluvium of. the bottoms we often find deposits of 

pebbles similar to the,genuine or altered Drift of the Missouri, but all 

the materials came from the neighboring rocks, and appear like the 

beds of ancient streams. • 

On the high-lands there are, in the same position, numerous beds 

of angufar fragments of the adjacent rocks, somewhat worn, and in

discriminately commingled with sands and clays. 

Whether these deposits were formed by the same agencies which 

produced the Drift, or by a part of them ·only, or by other causes, 

has scarcely been determined. Our future examinations may throw J 
some light upon this subject. But as we advance in our investiga- 1 
tion of the lower strata, those formed in the more disto.nt cycles of ! 

the Geological History of our State, we may expect to finc1 pheno-

mena still more· inexplicable, as they were produced by agencies 

which have, perhaps, long since ceased to exist. 

The Pebbles and Gravel of this Formation have a great econo

mical value for roads and streets; while the Clay is well adapted to 

the manufacture of first quality of brick and pottery. No better mate

rials exist for making a beautiful and durable brick than a proper 

mixture of this clay and the fine sharp sands of this Formation. 

SYSTEM III. - CARBONIFEROUS. 

Both divisions of. the Carboniferous rocks are well developed in 

Missouri. 

ls!.'.-CO.U MEASUJll.ES, OR UPPER CAltBONIFEROUS. 

2D. -'MOUNTAIN,· OR. CA:RBONIFEROVS Lll:IES'.CONE-LOWElli C:A.RBONlFEROUS. 

F. e-dOAL·MEASURES. 

So far as the coal. stratn. of Missouri h~ve come under my ob

·aervation, they appear to be sep·arated into threedivisions, by two 

very important sandstones. These diviSions have, for convenience, 

been called the Upper, Mi,ddle and Lower Coal Series. The Up

per Ooal Series, so far as . it has been observed, comprises, where 

best developed, .the following strata: ~ 

N~ :L-10 f~et of ha.rd, bluish i:re.Y, ferruginou~, sub-erystalline, siliofous lime

stpne ~ regular b~s, il].terst;ro.tifi'!d with brown cliiy. This iii .. the highest 

rock of the ·coal Measures seen on ·the Missouri, and is exposed in the 

top of the Bluffs, back of Fort Leavenworth, and furnishes the bea.uti-
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ful building stone lit that station. The upper quarries near the grave
yard, back of Parkville, are in this rock. It is, also, exposed in the 
bluffs two .miles above Weston, near Mr. Elliford's residence, and at 
Dallas and Elizabethtown. The most abunclant fossils are Fusulina cylin
drica, Productus costatus, p; aequicostat·us, and Ortk£s umbraculum; 

No. .2. - 3 feet of yellow and. blue ishale, which decomposes on exposure, and forms 
a plastic clay. It crops out under No. 1, at the localities given for that 
rock. No fossils were seen in it .. 

No. 3. -3 feet of bituminous shale.· It underlies the last stratum at the localities 
mentioned. We observed no organic remains in it. 

!fo. 4. - 3 feet of coa.rse, gra.yish white crystalline limestone. It burns inti> an 
excellent lime, and is much used for that purpose at Parkville. Its 
common fossils are Teubratula subtilita and P.rod11ctus costatus. ' 

No: 5. -15 feet of bituminous and blue shale, which is usually covered by debris, 
as at Weston and Leavenworth. 

No. 6. -20 feet of fine blue, buff and gray silicious cherty, limestone, interstrati:fied 
with a few thin laminae of shale. This rock crops out at the water's 
edge at Bellevue and the mouth of the Platte, an<l some 200 feetabove the 
water at Dallas, King's Hill, below St. Joseph, Weston and Parkville. 
At the last place, ·the upper strata are very har<l, silicious, even-bed· 
ded, and interstratified with brown clay. The more silicious strata 
make a most excellent :fire-rock. It furnishes. the famous building 
stone of that town. It usually forms a conspicuous bench near the 
top of the bluff, in this part of the :Missouri valley. Fusulina cylin
drica, Spirifer JJfeusebachanus, -S. lineatus, S. plano-corweza, l'i·oductut 
Wabashensis, P. costatus_, P. aequicostatua, Ohonet68 granuZifdra, and 
Terehratula subtilita, a1·e the most abundant fos,sils. ., . . . .. , 

No. 7. -12 feet of bituminous aud blue sha.te. It underliil$ thil · I11i$ln.'1>1.dr at the 
above-named lo,calit.ies, a.n~,.in J?laces, contiins & thin stratum, of ooaI.* 

N(), S • .....:··7 f~.-Of red, ~tow ~tm :gray fiiih!e sandsti>ne; at the mouth of the 
:B~. "'~· IGasi~'ware obse!'Ved. 

'Ro. , 9. - 4 feet of dark bu:ff and ferruginous gray argilln.ceouslimestone, as seen 
at Parkville, Weston, Fort Leavenworth, King's HiU, Fort Kearney, 
and at the mouth of the Little Nemaha. But few fossils were seen; 
among them were Fus11lina cylindrica, Orthi:s wnbraculum, Pi·od11ctu8 Wa· 
baslwnsis, P. costatus, P. sen1ii·etici1latus and 7.'lfl'ebratula subtilita. 

No. 10.-20 feet of purple, green and blue shales. These beautiful strata are ex
posed in the bluffs of Nebraska., opposite to Bethlehem; at Fort Kearney; 
in the bluff ten miles below that station, opposite Sonora; at the mouth 
of the Little Nemaha; at Dallas, Weston and Parkville. The purple 
beds are an excellent fire-proof pa.int for out-side work. 

No. 11. - 5 feet of dark griiy; coarse calcareous sanustone. 
No. 12. -16 feet of blue calcareous a.nd bituminous shales in thick beds, with a 

conchoidal fracture. It sometimes contains thin seams of coal and 
Terebratula subtilita, Ortlds umbi·aculum, and Spirifer Kentuckenm. 

* This stratum of shale often presents the app&ai-.mce of a hard, impure canneJ.coal; . as in the bluf!'a 
ot' Little Tarkeo, four miles aoove Dallas, where·it has been opened for CQal. It burns freely, and some 
J:iave mistaken it for ce.nnel-ooal. lt haS a very· fine texture, is susceptible of & beautiful polish, and, 
when wrought, it very much resembles jet. lt will answer very well for SOX!le oruaments usually made 
of that mineral. 
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A specimen from the bluff below Weston gave, by analysis, in 
100 parts-,-

Silica, 
Alumin1t and peroxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 
Water, 

It may make a good hydraulic cement. 

28.47 
17.96 
46,52 
2.91 
8.04 

No. 18. - 6 feet of soft shaly sandstone, of a brown color. It crops out above 
Weston. 

:No. 14.-18 feet of fine-grained, light gray, cherty limestone, containing numerous 
small cavities fillell with oxide of iron; some beds are very white and 
pure. This rock crops out at the top of the bluff above Wayne City, 
and forms a prominent bench in the bluffs below Weston, a.nd for 
some two miles above. The quarries in the bluff just below that town 
are in these strata. It is the lowest rock exposed in King's Hill, and 
forms a bench at Whitehead's Ferry, some 100 feet above the water. 
Fossils are very abundant in this limestone ; Fusulina r:ylindrica, Tere
bratula subtilita (very abundant), Orthis umbrar:uliim, Spirifer Kentuck
ensis, Productus punctatus, and P. costatus were obtained. 

A specimen from Weston gave, by analysis, in 100 parts-

Insoluble in hydrochloric acid, 
Alumina and peroxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 

Another specimen from Bondtown gave, in 100 parts -

Insoluble in nitric acid, 
Alumina and peroxide of iron, 
Carbonate of lime, 
Carbonate of m.agnesia, 
Water, 

The purest portions make excellent lime. 

2.82 
4.08 

87.86 
4.82 

99.58 

8.24 
1.46 

93.10 
a trace. 

1.88 

99.13 

No. 15. -17 feet .of bituminous and blue shale. This is exposed at Weston, below 
the last rock described, where it is a bluish shale; but four miles north, 
on Bear Creek, near Mr. N. W. Asbury's residence, it contains a bed 
of coal six inches thick,.some bituminous shale and several thin strata 
of mar lite. 

No. Hl.-3 feet dark buff, ferruginous limestone. In the bluffs, at Weston, and 
Parkville, and Wayne City. 

No. 17. -20 feet of blue shales, which are exposed at Weston and Wayne City. 
No. 18. -10 feet of fine blue and. coarse gray limestone, which, on exposure, oreaks 

'into.small angular fragments. It was observed at Parkville and Wayne 
City, where it contains Ji'usulina cylindrica, Productu& costatus, TerebratuZa 
8Ub.tilita and Oampophyllum torquium. 
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.No. 19. - 24 feet of blue calcareous shale, in thick beds, with a conohoidal fracture. 

It contains many impressions of plants, like the leaves of the Iris-at 

Wayne City and Liberty Landing-probably hydraulic. 

No. 20. - 8 feet of argillaceous shaly limestone - Wayne City and Parkville. 

No. 21. - 3 feet of thin-bedded ripple-marked sandstone - Weston. 

No. 22. -4 feet of bituminous and blue shal~s. This bed was obse;ved at the mouth 

of Weeping Water, Elizabethtown, Weston and Fort Leavenworth. 

No. 23. -20 feet of hard, fine-grained, bluish gray and buff, somewhat ferruginous 

limestone, in regular strata, which are often much curved, as in the 

bluff at Kickapoo village. This limestone forms the perpendicular walls 

that rise from the water, both above and below the landing at Fort 

Leavenworth, and the lower terrace at Dallas, Weston and Kansas. It 

abounds in fossils: Fusulina cylindrica, Spirijer Kentuckensi.i, S. lineatus, S. 

l!ein'iplicatus, S. Meusebacl!anus, Productus costatits, P. punctatus, P. aequi

costatus, P. Nebraseensis, Allo1·isma terininalis, A. regularis, Orthis umbra

culum, Bellerophon hiulcus, Ohaetetes milleporac~,us and Terebratula subtilita. 

A specimen of this limestone from Kjckapoo gave, in 100 parts-

Insoluble in nitric acid, 
Alumina and peroxide of iron, 
Carbonate of lime, 
Water, 

5.27 
2.57 

90.48 
0.74 

99.06 

It is generally sufficiently pure to make a good lime; but the iron ill 
sometimes so abundant as to give it a dark color. 

No. 24. - 5 feet of bituminous s,hale. This rock is exposed at Fort Leavenworth, 

beneath No. 23, just below the landing; at Weston,. bel°'w the S,~ 

Mill; and at a little higher level, at Kansas and ~t Li!)etty il.~a O'\fe~1s 
Lltli!Lirigs: . . . . 

~oci• 2$'. ·2'teet·'~ hMdi :eomp\iiet dark blue limesfo:n.e. It oontains Ji'ual4]ina cyli.n-

.!'.'.:t.· drica., and many Fucoidal impressions. It crops out near the water at 

···• .. Weston, Parkville and Kansas, and at a higher level, near Liberty and 

Owen's Landings. 

A specimen from Liberty Landing gave, in 100 parts -

Insoluble in nitric acid, 
Alumina and peroxide of iro:n, 
Carbonate of lime, 
Carbonate of magnesia, 
Water, 

No. 26. - S feet of blue and purple shales. 
No. 27. -1 foot of bituminous shale. 

3.25 
1.92 

91.94 
1.05 
1.60 

99.76 

These be.ds* of the Upper Coal Series are exposed in the bluffs 

* These rocks have been, by Verneuil and other geologists, referred to the 

Lower Carboniferous age, but there can be no question that they J>elong to the Coa.l 

Measures, and are above the principal coal-beds in this State. 

F 
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·of the Missouri from Bellevue to Lexington. It will be observed 
that No. 6 is but little above the common water level at Bellevue 
and the mouth of the Platte, while at Weston, Parkville and Kansas, 
it is about 250 feet above the surface of the river. The fall of the 
Missouri river, has been estimated at one foot per mile. If this be 
correct, the rise of the. strata above the water from Bellevue to 
Kansas, is about equal to the fall of the stream, the distance being 
260 miles. There are, however, many undulations of the strata be
tween the two points; though none are of sufficient ma.gnitude to 
bring many of the lower strata above the water. There are several 
places between the mouths of the Platte and the Kansas, where 
nearly all the strata of the Upper Coal Series are exposed; as at 
Parkville, Fort Leavenworth, Weston, Elizabethtown and Dallas. 
Section 11 gives fhe strata as developed at Weston. 

Thin strata of coal were observed in the bituminous shales of 
Nos. 7, 15, 24 and 27. In No. 7 it was noticed five miles below the 
mouth of the Platte, at the Big Nemaha ancl on the Little Tarkio, 
four miles above its mouth. Four miles north of Weston on Bear fl 
Creek, the coal was six inches thick in No. 15 ; ancl below that city, 
a thin stratum was seen in No. 24; but no bed of sufficient thickness 
to pay for working, was discovered in the bluffs of the Missouri, 
until we reached Sibley. It should not be understood, however, that 
there is no coal until we reach Sibley, but, that none was observed 
in the bluffs. We know there are beds beneath the water level; 
and that those beds do crop out in many places, as the strata rise to 
the surface, on the east and south, and perhaps in some places on 
the west of the river. It may also be observed that several fossils 
range through nearly all the limestones of this series. The Fusu· 
lina cylindt·ica was found in Nos. 1, 6, 9, 14, 18, 23 and 25; Tere
bratula subtilita, in Nos. 4, 6, 9, 12, 14 and 18; Produetus eostatiM, 
in Nos. 1, 4, 6, 14, 18 and 23; and Spirifer Meusebaclianits, in 
Nos. 6, 9, 14 and 23; Productus punctatus, P. aequicostatus, P. 
Wabasliensis, Orthis umbraculum and Ohonetes granulifera are also 
found in nearly all the limestones. 

The Middle Ooal Series, on the Missouri, is made up of the fol
lowing strata : -

No. 28. - 5 feet of fine calcareous, bluish gray, ripple-marked sandstone in thin 
· strata. This rock crops out near the medium water le"vel at Weston, 

,,, L<iavenworth and Kansas. 
No. 29. - 30 feet of blue silico-argillaceous shale with some vegeta.ble impressions. 

These beds are W<!ll exposed in the base of the bluff at Owen's La!'lding, 
where theh- curious structure proves a deposition in shoal water, or that 
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they were alternately submerged and exposed above the waters in which 
they were formed. Many of its strata were exposed and sun-cracked 
while soft, and afterwards submerged until those cracks were filled 
with the same material, and other bed's formed above them. These 
shales, also, show that they were very rapidly deposited in turbid 
waters; for, after the beds were cracked and again submerged, the :fis
sures were filled with sediment before the ma.es wa.s sufficiently sa.turated 
with wa.ter to expa.nd and close the oraoks. Thus we have preserved, 
in the rook itself, the history of its formation- that away back in the 
middle ages of the geological cycles, this shale was formed in turbid 
waters, so shoal that they were frequently exposed above its surface, 
and ns often submerged and incrensed by new stra.ta. 

No. SO. - 8 feet of bituminous sandy shale. This bed is exposed at Lexington and 
three mile~ below Sibley. 

No. 81. -8 feet of purple and blue shale, green clay and Septaria.* This stratum 
may be seen at the steam mill abovJLexington 11nd above Wellington. 

No. 82. -i foot of bituminous coal, containing laige ooncretiona of Septaria of 
silicious and argillaceous matter, traversed by veins of iron pyrites, 
is exposed at Wellington e.nd Lexington, and above the former place it is 
one foot thick. 

No. 88. - 6 feet of blue clny and mar lite, charged with fossils : Ji!usiilina e.ylindrica, 
Perebratula subtilita, Ortl!Ui umbraculum, and Ohonetes granulifera, are 
most abundant, at Wellington and Lexington. 

No. 84. -10 feet of indurated brownish sandstone in thick beds, with white par
ticles of pure silex disseminated through it. · It is a good buililing stone, 
and has been used for grindstones. Large angular blocks of this :rock 
are lying under the bluff above the la11ding at L.exingtQID.. 

No. 85, -6 feet of purple, blue M!d gremsbleiu1:1Jii~fs.: 
No. 86 •. -4: feet of buff and gray ferruginons magnea!.Mil :!i~; the qi~ fttt 
. . .. is sha!y llillld"d',eqf"'.~Lfiiu;/~-,~ .... ~i "bfit 

it1e fower ill hard, compact. and siliaious, and .contains huge lenticular 
masses of O/laetetes milleporaceus. This limestone can be identified at 
all places, and is the best guide in this pa.rt of the coa.l series. It forms 
the lowest bench 11 little above the water at Sibley and Poston's Land
ing, is eighty or ninety feet above the river at Lexington, a.nd about 
forty above the Lexington coal-bed. At Pgston's Landing and ~ibley 
huge lenticular masses of the characteristic coral (Chaetetes) are strown 
along the bank of the river. Seams in the rock are often filled with 
beautiful specimens of carbonate of iron, and sometimes the coralline 
portions contain masses of oxide of iron. 

Two _analyses of the more compact beds of this rock, gave-

"' A.no.lyses ott:wo specimens of the Sept.aria ofth!s stratum, g&ve-

Res. insohible in nitrle acid, • 
Alumina and peroxide of Iron, 
Oarbonate of lime, • 
(la.rbo!lll.te of magneslit. and.. lost, 

F 2 

For. the 1st. 
8.45 
l.81 

87.10 
2.72 

Forthe2d. 
17.24 
5.25 

75.82 
1,59 

100.74 100.00 
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Residuum insoluble in hydrochloric acid, . 
Alumina and peroxide of iron, 
Carbonate of lime, • 
Carbonate of magnesia, 
Water, 

i. 2. 
3.11 3.04 
~l.01 9.00 

60.18 61.18 
26.53 25.70 
0.29 

99.12 98.92 
The composition indicates good hydraulic properties. It makes an ex

cellent building stone, when free from corals. 
No. 37. -10 feet of bluish green clay. 
No. 38. - 8 feet of bluish gray calcareous sandstone, sometimes passing into a cal

careous shale; as at Lexington. 
No. 39. - 12 feet of blue, green and yellow shales. 
No. 40. - 3 feet of buff ferruginous shaly hydraulic limestone, which gives, by 

analysis-
Res. insoluble in nitric acid, 
.Alumina and peroxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 

3.55 
4.47 

82 85 
8.90 

99.77 
No. 41. -4 feet of hard, gray semi-crystalline limestone. This rock is a very pure 

limestone, giving 98.56 per cent. of carbonate of lime, will burn to an 
excellent quicklime, and is much used for building at Lexington. It 
contains Ohaetetes milleporaceus and Fusulina cylindrica. 

No. 42. -7 feet blue and black shales and dark brown limestone, irregularly inter
strati:fied. It is exposed in the bluffs at Lexington, about twelve feet 
above the principal coal-bed at that place. 

The limestone gives, by analysis, in 100 parts
Insoluble in hydrochloric acid, 
.Alumina and peroxide of ·iron, 
Carbonate of lime, 

7.26 
1.77 

90.12 

99.15 
Its fossils are Orthis umbrae:ulum, Ohonetes t•a'l'iolata, 0. mesoloba, 'l'ere

bratula subt~lita, and Productus costatus. 
No. 43. - 4 feet of bituminous shale. 
:fo. 44. - 5 feet of hard blue and gray compact limestone, in irregular beds, which 

are intersected by numerous fissures and veins of light and dark brown 
calcareous spar, and carbonate of iron. Terebratula subtilita, Spiri/er 
lineatus, Puaulzna cylindrica, and many other shells are found in it. 

It gave by analysis, in 100 parts
Silica, 
Alumina and peroxide of iron, 
Carbonate of lime, 
Ca.rbonate of ma~esia, 

16.31 
4.01 

69.77 
8.94 

99.03 
lf•. "6. -2 feet of bituminous shale, filled with light gray globular concretions of 

argillo•calcareous and silicious matter. This stratum readily breaks 
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into very regular blocks, which are extensively used by the miners for 

supporting the cap-rock in the coal-mines. 

No. 46. -2 feet of bituminous coal of excellent quality. This is the bed worked at 

Wellington, Lexington, near Dover Landing, and at various points be

tween those localities. Its thickness is somewhat variable. 

No. 47. -2 feet flf bitaminous shale, and blue and yellow clay. This may be seen 

at all places under the coal-bed, No. 46. 

No. 48. -6 feet of hard, compact, bluish gray limestone, with cavities, containing 

· silico-argillaceous matter, stained with iron. It often passes into a 

marlite, and contains liitsulina cylindrica. 

One hundred parts dried at 100° C, gave-

Silica, 
Alumina and peroxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 
Water, 

No. 49. - 8 feet of blue an cl yell;wish argilfaceous shaly sandstone. 

4.02 
3.02 

87.78 
1.87 
2.99 

99.63 

No. 50. -16 feet of purplo and blue shales, interstrati:fied .. These beds are in the 

bluff, both above nnd below the Levee at Lexington. Some portions of 
the purple beds would make a good paint for outside work. 

No. 51. -5 feet of bituminous shale. 
No. 52. - ~ foot of coal. 
No. 53. - 6 feet of blue and yellowish shales, interstrati:fiecl. 

No. 54. - 4 feet of hard, blue, compact limestone. The upper and lower parts are 

argillaceous. It probably forms the low bench, three miles below Lex

ington, and contains Allorisma terminalis, A. regularis, Froauctus costalu$, 

Spirifer Meusebaclianus and Bel"tlJ.opllon hiulcus. 

No. 55. -1 foot of clay. t 

No. 56. - 6 feet of buff-gray and ferruginous limestone and clay interstrati:fied. 

No. 57. -12 feet of bluish gray shale, with ferruginous sandy laminro intercalated. 

No. 58. -i of a foot of coal. 
No. 59. -4 feet of shale and ferruginous, sandy laminro, interstratifi.ed. 

Besides the three permanent beds of coal in this series, thin beds 

of that mineral are frequently found in the various strata of bitu

minous shale. Fossils are not so abundant as in the Upper Coal 

Series. 
The Jlusulina cylindrica was found in five of the limestones and 

shales of this series; Ohaetetes milleporaceus, in three; while Pere

. bratula subtilita, Productus eostatus, Ohonetes granulif era, and 

several other shells, have a range quite as extensive. 
The rocks of this series are exposed in the bluffs of the Missouri, 

from the mouth of the Kansas to Glasgow. · The best section of them 

was obtained at Lexington, as shown iii Section 12. 
These strata extend southward from Lexington into Henry 
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county, and north to the valleys of Grand, Nodaway and Chariton 
Rivers. 

The Lower Goal Sm·ies is made up of-

No. 60. - 75 feet of soft, brown, heavy-bedded, irregularly stratified micaceous 
sandstone, often passing, towards the base, into a more compact, gray 
va.riety. It contains many ferruginous concretions in the middle and 
upper portions; while the lower strata abound in vegetable remains. 
Several species of C'alamites, Sigillaria and Lepiclodenclron, together with 
many water-worn fragments of wood, were observed. This sandstone 
occurs in Marion, lloone, Howard, Cooper, Lafayette, Henry, Bates and 
St. Louis counties. It appears in the bluffs of the Missouri at Dover 
Landing, at Glasgow, and below the mouth of the La Mine. When e::t
posed to atmospheric agencies, it readily decomposes and forms a bed of 
loose sterile sand. 

No. 61. -3 feet of sandy shale. This bed is not persistent. 
No. 62. -1 foot of coal, which often abounds in silico-argillaceous concretions, 

filled with Leda arata, Goniatites p1anorbifoi·mis, and other new species. 
These concretions are a,bundant above Dover Lancliug, and in the coal 
mines, south of Boonville. 

No. 63. -4 feet of bituminous and sandy shale, which often runs out. 
No. 64. - () feet of coitl. This bed is variable in thickness and quality. At the 

mouth of the La Mine it is six feet thick, but contains some sulphuret 
of iron ; on the Hinkston, it is only three feet thick, but of an excellent 
quality; while in St. Louis county, its thickness is much less. In some 
places it thins out entirely, and is replaced by shale, as in the bluff 
near l\1r. Haas', above 13oonville. 

No. 65. -1 foot of argilla,ceous and sandy shale. 
No. 66. - 8 feet of fine compact hard blue and gmy hydraulic limestone. It is fre

quently interstriitified wit~ clay, and variegated with blue and gray 
spots. The beds are generally divided into irregular blocks by seams 
filled with calcareous sp!i:. They are often made up of detached 
masses lying in regular order in the clay. The fossils are abundant, 
and often most perfectly replaced by calcareous spiir, Ghaetetes m,illcpo
raceus, Ohonetes rnesoloba, Pi·oductus .~plenclens, Spirifer Uneatus, S. lffeuse
bachanus, Fuwlina C!flinclrica, Terebratula ·subtilita, ancl several unde
scribed species were observed. The first four of these fossils have been 
found associated in no other rock of a similar character, and this lime
stone may, consequently, be easily identified and made a sure guide in 
exploring this part of the Coal Measures. 

Dr. Litton has analyzed specimens of this rock from two locali
ties, the first from Cooper and the second from Boone county, with 
the following results : -

Res., insoluble in hydrochloric acid, 
Alumina and peroxide of iron, 
Carbonate of lime, • 
Carbonate of magnesia, • 

1. 
5.04 
2.19 

89.96 
2.29 

99.48 

2. 
31.40 
3.42 

64.45 

99.27 
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It was tested in Cooper county, and found to possess good hy

draulic qualities. Other e:xperiments are necessary before we can, 

decide with ;i,bsolute certainty upon the value of this and several . 

other limestones for hydraulic cements. We expect to give all that 

indicate such properties, a thorough trial. 

No. 67. - 6 feet of bituminous and blue shales. Near Mr. Wilson's coal-bed, in 

Boone county, this shale is so thoroughly impregnated with sulphate of 

alumina that a few dry days will cover the surfu.ce with a thick crust of 

the white s11lt. It is p1·obably produced by the oxidation of sulp4uret 

of iron, and the union of the sulphuric acid thus formed with the alumina. 

of the shales. 
No. 68. -1! feet of coal. This bed is worked in Boone, Cooper and Howard counties. 

No. 69. - 7 feet of dark shales and ii.re clay. 

No. 70. - ~ foot of coal. This bed is not constant. 

:N;o. 71 . ....., 7 feet pf "bituminous or blue shales. 
· ~o. 7_2.,-1_ fiot ot coal. ' 
~g7•ftt. ':j;l''flt''ot bituminous .shale. 

:N'11. 7 4; . ._ 8 feet of coil.I. This coal is good, and is wor~ed in Cooper and Boone counties. 

No; 75. -28 feet of shalos and fire olay. This bed is widely extended through the 

State and gives every indication of a good article for :fire-brick. Experi

xnont alone can prove whether the bricks made from it at all localities 

will be of the first quality. Those· made from it in St. Louis county, 

b1(1 high reputation. 

The beds of the Lower Coal Series are well developed in Coopft' 
county, between the mouth of the La Mine and Boonville, ti# shpwn 

in SeQtion 18, No$. 1-161 and on the ~bton, iJJ.B'oo?i~, ~:~fiwn 
in Fig.1.., . . . 

They are also met with in Marion, Monroe, Pike, Clark, 

Lewis, Shelby, Audrain, Callaway, St. Charles, St. Louis, Howard, 

Saline, Henry, St. Clair, Bates and Jasper; and they underlie the 

upper coal rocks in nearly all the counties nor~-west of these, 

The strata of this series are very irregular in their thickness and 

lithological characters. The coal-beds can not be identified or dis

tinguished except by their position relative to the hydraulic lime

stone, No. 66, which is the only sure guide in exploring this part of 

tli,e .. Coal Measures. The coal-~Wi, Nos. 62 and 64, appea.r, to- be 

,-~ng in mEmy places. They arl-found, as represented in Sec. 13, 

Nos. 1.'......9, in Howard's bluff at the mouth of the La Mine. The 

coaTln St. Louis county comes from one or more of the lower beds ; 

as the u.~l!' !&eds, with the exception of a thin stratum, seem to be 

' wanting thete: '.,At a point near Sharpsburg, in Marion county, all 

the stra.ta below No. 60, are wanting, as that SaJJ,dstone reats directly 

upon the. Encrinital Limestone. 
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Organia Remains. - Fossils are not so numerous in this Lower 
Series as in the beds above; they appear to become more and more 
abundant ·as we ascend from the lowest to the highest. It may be 
observed, however, that the Fusulina* cylindrica, Terebratula sub
tilita, and 8pirifer Meusebachanus, which have been found in all 
parts of the Middle and Upper Series, continue down into these 
lower beds. 

So far as our observations extend, in Missouri, the Fusulina cy
lindrica, 8pirijer Meusebachanus, 8. planoaonvexa, 8. hemiplicata, 
8. Kentuakensis, Produatus splendens, P. aequicostatus, P. Nebras
censis, P. costatus, P. Wabashensis, Te1·ebratula subtilita(.~) Oho
netes mesoloba, 0. parva, 0. 8mithi, Myalina subquadrata, Allorisma 
regularis, A. terminalis, Leda arata, Pleurotomaria sphaerulata, 
OampopkylZum torquiumr and Ohaetetes mi{leporaceus, are confined 
to, and very characteristic of, the Coal Measures. Many fossils are 
common to the Coal Measures and the Carboniferous Limestone, as 
Productus punctatus, P. cora, P. muricatus, P. semireticulatus, 
8pirif er lineatus and Orth is umbraculum. 

The Organic Remains of the Coal Measures, so far as identified, 
are in Catalogue II., of Appendix B. 

Range and Thiekness. - From the Section given above, it may 
be seen that -

The Upper Coal Series are, 
The Middle Coal Series are, 
The Lower Coal Series are, 

about 800 feet thick. 
about 200 " " 
about 150 " " 

Making the "\yhole thickness on the Missouri river, 650 feet. 

But Mr. Hawn makes the total thickness of the Coal Measures 
on. the line of t.he Hannibal and St. Joseph Railroad, 739 feet. 
(See his Section, p. 135, Part II.) 

It is probable we shall find the coal strata much thicker in some 
parts of the State. 

The extent of the Coal Measures of the State, has already been 
indicated while mentioning the il'frge of the different series. Per
haps we may get a more definite idea of the·. area covered by thee~ 

* Some hav<eiS1JfRp-0~d the . .PUsuZina cu~ica marks a very definite horizon in 
the Carboniferous Sy6~1D: oft~is.~o'\lpti;Y' e.s 'W'ell afln that of Rus~ia; but.the fact, · 
;that 'We have found it iii t~~en ~fli:ata:, rnn~ng from the very highest in hie Coal 
.~ do'Wll. to near the"base of the Lawer Sieries, proves it uselea&for i4:entifying 
&ll!Y.~1*ia: bed or pa.rt of the Upper Ca.rb®iferous.rocks. 
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rocks, if a line be drawn from the north-east corner of Marion 
county to the middle of the western boundary of Jasper; as that 
would run near the line between the upper Carboniferous rocks on 
the north-west, and the older strata on the south-east. It is said, 
this line is near that boundary; for the older rocks come to the sur
face in many places on the north-western side of this line: as in the 
valleys of the Mississippi and Salt River, and of the Missouri, as 
high up as Miami, in Saline county; while the coal strata are known 
to cover large areas in St. Louis, St. Charles, Callaway, Montgomery, 
Audrain and Ralls counties, on the south-east of it. It is safe to 
estimate the area covered by Coal Measures in the State equal to all 
on the north-west of the boundary indicated above, which will give 
26,887 square miles of coal-beds. This estimate is below the truth, 
for there are more square miles occupied by coal-rock to the south
east of the line, than there are to the north-west, where those rocks 
are wanting. For wc ourselves, have either seen coal, or have heard, 
from good authority, of its existence, in nearly every county* of the 
area d signated. 

There are, also, in this State, many very remarkable anu im
portant deposits of coal and shales, which are referred to the regu
lar Coal Measures with some degree of hesitation, as we have as 
yet found no positive evidence of their true geological position. 
These formations. ate made ~p of beds of cann~land)oomtnon t>it1~i

~~:i13ame,,be<l ,0£ten con:t;aiitliia.g: ib@t.h ta:t"ioe~), .·.and a few 
~d~lt~1~>'!1>f shales; IDhese coal strata vary in thickness 

from one to thirtjr-si:.t feet; t while the accompanying shales are very 

*The strata of the Upper Coal Series, exposed in the bluffs of the Missouri, 
between Bluff City and Wayne City, have generally been considered Lower Oar
boniferoits; but th'lir lithological characters, their stratigraphical position, and, 
above all, their organic remains, do, beyond 1111 doubt, prove them to be members of 
the Coal Measures. The strata under conside~ation are limestones, sandstones, shales, 
olays and coals, which have all the characteristics pertaining to the genuine Coal Mea
sares; they overlie the rocks at Lexington, which all geologists have placed in that 
Formation; and all the fossils, known to be characteristic of the Coal Measures in 
this State, and indeed all the fossils found in the well-marked coal-rocks of the State, 
with one or two unimportant exceptions, are known to exist, in still greater abun
dance, in these beds. Nor have we found any of the Lower Carboniferous fossils 
in them, which have not been observed in rocks admitted by all to belong to the 
Coal Measures. If these facts do not prove these beds, members of the Coal Mea
sures, it would be difficult to say what would. 

t The famous bed in Call11way, near Cote Sans Dessein, is said to be over eighty 
feet thick, but we speak of the beds which have come under our observation. 
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thin. These abnormal deposit!i are ~ound in ravines and cavities of 
denudation, in the rocks of all ages, from the .Archimedes Limestone 
down to the Calciferous Sandrock. 

Staples' Coal-bed, in Cooper, is in a ravine in the Archimedes 
Limestone; Stephens' Coal-bed, in Cooper, is in a ravine in the En
crinital Limestone; Robertson's Coal-bed, in Moniteau, is in a ravine 
in the Encrinital Limestone; Drafton's Coal-bed, in Cooper, is in a 
ravine in the Chemung Group; Farley's Coal-bed, in Cooper, is in a 
cavity in the Saccharoidal Sandstone. Some others have been seen 
in lower beds of this formation. For a more detailed notice of these 
beds,. see the reports of Cooper and Moniteau. 

All the cannel-coal observed in the State, belongs to these irre
gular deposits. They, also, contain bituminous coal of the very 
best quality, and varieties of various shades between the two. When 
one variety rests upon the other, the transition is usually very abrupt, 
a mere line separating them ; but the change is sometimes gradual. 
These beds exist in Cooper, Moniteau, Cole and Callaway. They 
are usually limited in extent. 

The surface of the Coal Measures have, in many parts of the 
State, been denuded, doubtless, by the agencies which produced the 
Drift; as in ma,y places the Drift is mostly made up of rounded 
fragments of the harder members of the Coal Measures. 

The following section from Boone county shows the denuded sur
face of the coal strata, dipping to the south, and the Quaternary 
deposits resting nonconformably upon them. 

Fig. 6. 

ON THE IIINKSTON, .ABOVE THE MEXICO ROAD. 

The ffeenery produced by the Coal Measures is somewhat pecu
liar, as seen in the lower parts of the bluffs of the Missouri,. be
tween Miami and Iowa line. The bluffs usually ascend from the 
water in gentle declivities, covered with soil and debris, which is in-
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terrupted by the out-crops of the more durable limestones, that pre
sent continuous low terraces with precipitous mural faces, rising above 
elLOh other like steps. 

Minerals. -But little iron ore, usually so abundant in the Coal 
Measures, has been seen in the State. Some clay-ironstone, car
bonate and the oxides have been found, but none of any' practical 
value. The sulphurets of lead and zinc have been observed in 
several of the limestones. These ores were, also, observed by Mr. 
Meek and myself in the coal-beds of Cooper and Moniteau counties. 
For further particulars respecting this singular fact, see reports on 
Cooper and Moniteau. 

• MOUNTAIN, OR CARBONIFEROUS LIMESTONE • 

ihere are four very important and well characterized divisions 
of this Group -

F. f-ll'EltliUUlNOUS SANDS'XONE. 

F. h-AROlIXMEDES LIMESTONE • 

F. g-ST. LOUIS LIMESTONE. 

F. i - lllNORINITAL LIMESTONE· 

. ll',f-ll'ERRUGINOUS SANDSTONE, 

· 't! V:W'ia.ltle .. ill hs li~~'£}l~gi~,1eb;~r~r~· J;11 $~~,: ;p~es 
· :~if~i,~;i1l >~~:s, titl:1d•pttre ··pa,~.olea 

. ~ugh the mass, and the color becomes a dirty 
a, e:W. lOcalities, as near Fulton, Callaway county, it is 

~coarse conglomerate. But generally, where well developed, .it is a 
coarse-grained, heavy-beaded, friable sandstone, colored with various 
shades of brown, red and purple; as it appears in the bluffs near 
Salt-Creek Sulphur Springs, some two miles west of Oseola, in 
Town. 38, R. 26, Sec. 27 ; or clouded with yellow and red, as on 
:;L'urkey Creek, in Cedar county. (See Plate V.) The upper part is 
:more regularly stratified .and finer grained, contains more argillo
eal~reous matter, and has a lighter brown, yellowish gray or-cream 
color. It is very soft when quarried, and may then be easily dressed 
for building purposes ; but exposure renders it much harder and 
more durable. These upper beds are very abundant in St. Clair 
county, west of Oseola, and are exposed in Newton, near Judge 
Ritchie's, who uses them very extensively in fencing his prairie-farm. 
These beds, when nearly white, are often called Ootton Rock, 
from their resemblance to that variety of the magnesian limestone. 



92 GEOLOGICAL SURVEY. 

The lower beds are thick, and often present the regular stratifi
cation of sands deposited in running water. 

The face of the mural bluff at the Salt-Creek Sulphur Springs 
has been weather-worn, until the softer parts have been so removed 
as to present a most beautifully furrowed and honey-combed appear
ance. 

This sandstone contains large quantities of Oxides of Iron, Brown 
and Red Hematites, which in many places form extensive beds of ex
cellent Ore. In Cooper county, in the N. E. quarter of Sec. 3, Town. 
48, R.19, this Sandstone, in the bluffs of the Black-Water, contains a 
good bed of Ore, three feet thick.* The same bed again shows itself 
in several places in Sec. 33, Town. 48, R. 19, and in various other 
places in the county. It was also observed in large masses on Gra.nd 
River, in Henry county; in Sec. 28, Town. 39, R. 24, in St. Clair , 
county; and in Bates and Hickory ; in short, wherever this Forma
tion appears, Iron is more or less abundant. But this Ore will be 
more particularly noticed in the Special Reports of the counties. 

The stratigraphical position of this sandstone is between the 
Lower Coal Series and the St. Louis Limestone. Below the mouth 
of the La Mine, in the bluff near Mr. Howard's, the Lower Coal 
Series is seen resting directly upon it and the Archimedes Lime
stone underlying it. (See Sec. 13.) Its position is shown in Sec. 14, 
at the mouth of the Des Moines; it also rests upon the St. Louis 
Limestone, near the Cheltenham Sulphur Spring, in St. Louis 
county. 

Thus it will appear that this sandstone occupies the place of the 
:Mill-stone Grit of the English Geologists ; and in some localities, as 
in Callaway county, its lithological characters resemble those of that 
Formation. 

Thiekness and Range.-Its thickness is as variable as its litho
logical characters, ranging from five to two hundred feet. In the 
northern counties it is quite thin a.nd purely silicious, while in the 
central it is thick, ferruginous and argillaceous. This formation has 
a wide range through the State, and, as a matter of course, is very 
abundant along the line above mentioned as separating the Coal 
:Measures from the Carboniferous Limestone. It is seen at intervals 

* The following is a section of the bluff at that place:

No. 1.-12 feet of reddish sandy Bluff. 
No. 2. - 5 " of coarse reddish brown Ferrnginous Sandstone. 
No. 3.- 3 " of iron ore-Hematite. 
No. 4.-10 " ofFerrug:inous Sandstone. 
No. 5.-95 " ofEncrinital Limestone. 
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from the mouth of the Des Moines, along the bluffs of the Mississippi 
to La Grange, and thence through Marion, Monroe, Boone, Howard, 
Cooper, Pettis, Henry, St. Clair, Cedar and Jasper, to the Indian 
Territory. It again appears in St. Louis county, and on the Mis
sissippi below. (See Dr. Shumard's.section.) The large quantityof 
iron in this Formation, both as a coloring material and in thick beds 
of valuable ore, has induced me to give it the provisional name, 
J!erruginous Sandstone. It doubtless occupies the position of the 
Mill-Scone Gi·it of the English Geologists, the Conglomerates of 
Ohio and Tennessee, and the "Conglomerates and Ferruginous 
Grits" of Iowa (Owen); but I have not yet felt at liberty to give it 
either of those names, 11nd thereby decide the question of identity. 
We need more definite information respecting the exact position of 
those Formations. 

Tlie Scenery produced by this Formation, when well developed, 
is wild and grand, beautiful and unique; it produces the wild, rugged, 
mural, castellated, and gaudy-colored bluffs on the Osage and its 
tributaries, in St. Clair, Cedar, Polk and Hickory counties. Plate 
V. presents a very characteristic view of this Sandstone on the 
Pomme de Terre, in Polk coup.ty, where the road from Bolivar to 
Buffalo crosses that stream. This bluff is beautifully variegated·with 
the brilliant JCllows, reds and purples, SO comm.on in this rock. 

. As a genlral rule, the Ferruginous Sandstone . is too fciaMe to 
ma.kc a good building stone. •But the upper, fine-grained, impure, 
light-cofored beds,·. are very valuable where great strength is not 

, required. It occurs in regular beds of convenient thickness ; is 
easily quarried and dressed; becomes harder and more durable by 
exposure; withstands the action of fire quite well; is very abundant 
in some neighborhoods where other rocks cannot be obtained; and 
is much used fo; foundations, chimneys, walls, and all ordinary pur
poses, in St. Clair, Jasper, Newton and other counties. It is also 
used for fencing prairie. Judge Ritchie, of Newton, has employed it 
extensively for this purpose; and, according to his experience, fences 
made from ·it, are at once durable and economical, and in other 
respects, inferior to none in use. 

In many places this sandstone renders the soil too light and 
sandy; but where the soil is naturally too clayey, a portion of it 
improves the quality. 

F. g-ST. LOUIS LIMESTONE. 

This important Formation is made up of beds of hard, crystalline, 
gray and bluish gray cherty limestone, interstrati:fi~d with thin layers 
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·of argillaceous shale. Some of the strata are impuresilico-magnesian 

limestone, '1'"ith a dull earthy fracture, as in St. George's quarry, St. 

Louis; others are silico-argillaceous and compact, with a conchoidal 

fracture and. drab or yellowish gray color, as on the river bank 

east of the Arsenal quarry; and others still at the same locality, 

are silicious. Many of the strata have a peculiar jointed structure, 

resembling the sutures of the cranium. 
The silico-magnesian strata present every appearance of hy

draulic properties, while the calcareous and silico-calcareous beds 

make excellent building materials, and are surpassed by none but 

the primary slates for flags and curbstones ; the silicious are also 

much used for macadamizing. Many of the pure calcareous strata* 
make lime of the very best quality, as would some of the silicious, 

· if burned with care; otherwise the silica might cause it to melt in 
the kiln. This excellent limestone is very extensively qtrnrried and 

used for all ordinary purposes in and about St. Louis. Some of its 

beds appear like a good lithographic stone; but practical tests have 

proved it defective. t 
Its stratigraphical position is between the Ferruginous Sand

stone and the Archimedes Limestone, as seen near the Des Moines, 

Sec. 14; and near the 1st Tunnel on the Pacific Railroad, south

west of Kirkwood. (See Dr. Shumard's section alon\ that road.) 
.A more detailed account of this formation may be found in Dr. 

Shumard's Report on St. Louis county; he has had better oppor
tunities of observing it. 

Range an.d Thiekness. - I have seen but two localities of this 

.Formation out of St. Louis county-one in Marion, and the other in 

Clark. In both places it was imperfectly represented' by ·a f~,,j>hin 
beds, resting upon the Archimedes Limestone, having the Palfi/ie,r/;b,i
nus 1nultpora, together with a few other fossils. I. have the Litl:tO
strotion Oanailense from Lewis county, but did not see the locality. 

The St. Louis Limestone is about 250 feet thick. 

,* Analysis by Dr. Litton, gave-

Insoluble residue, 
Carbonate of lime, 
Alumlrui, • 

t Dr. Litton's analysis of it gives'"'.""" 

Insoluble residue, 
Al<l.mina, • 
Otdxmate oflime, 

''·W'Ab!r, 

U:l) ' 

9!)'A-O 
a.tra.Oe •. 

-.·-·+ 
99.90 

1.12 
&trace. 

,;)~~! 
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Organia Remains. - Tho fossils are given in Catalogue III. 
The most characteristic are Palaedtinus rmtltipora, Lithostrotion 
Oanadense, Eeltinoerinus Nerei, Poteriocrinus lon9idaatylus, anll 
Atrypa lingulata. 

F. h-AI\CHI~rnDES LIM~JSTQNJ~. 

This member of the Carboniferous System is usually made up of 
hi1rd gniy, bluish and brownish gray, ancl drab crystalline and com
pa,ct limestones, interstratified with blue shales. The beds of shale 
are thicker at the top, ancl decrea,se clownw:trcls until they are scarcely 
perceptiblc itt the bottom; while the converse is true of .the lime
stone. See Sec. 14 of the rocks on tho Des Moines river and near 
Keokuk. 

In some places this formation is made up of thin strata of 
brownish drab, impure silico-argillaccous limestone; as they appear 
a,t Miami 11nd below the mouth of tho lia Mine (see Sec. 13), on the 
Missouri, n,nd in many places in Marion county. 

The shafos ~tro sometimes much indurated, and do not readily 
11ocomposo on exposure ; but they usually disintegrate and form soft 
cla,ys. They cont!tin numerous corals, of which the "Arahimedipora , 
Archimedea is very abundant and gives name to the Formation. 
There aro al::io some ten or fifteen undetermined a.pecies 0£ th~ g:enera 
Fenestella, !Zcwlt?;~ti1t, .OhQiBtet~,. etd., . ~h~&e, oQrals ~'£ten '.@o~mtute 
0ilm9:et .~lili .· , \ii,:rrtl ~.S\'il 0£ t¥. ;argilro,,o&leitr~a;us h'eds; · · 

T~.J .·.. .in the South~West presents characters quite dif-
·ferent fro:rn those seen in other parts of the State. 

I obtained the following Section on Shoal Creek, one mile above 
Grand Falls: -

No. 1. -105 foet of white, bluish white anU. buff, compact, thick-bedded chert, in 
regular la.yers, interstmtified with irregular beds of brown, impure, 
ferruginous, porous varieties of tl1e same rock, which very much re
seml>les tho Wool-Rock of the miners. 

No. 2. -15 feet of blue and gray, crystalline and cherty heavy-bedded limestone, 
separated by t.hin laminro of blue and. brown shale. 

In a bluff, one half mile below the Falls, the following strata 
were seen:-

No. 1. - 40 feet slope, covered with soil and loose chert. 
No. 2. - 45 feet of whitish gray and brown, crystalline and thick-bedded cherty 

limestone, containing large v11rieties of Oi·tMs umbraculum and Pro
<luctus punctatu.~, P. semi'l'eticufotu.~, Spirifer cu~pidatUB? and S. inc,i·as
satus? 

No. 3. - 30 feet slope. 
No. 4. - 70 feet chert, like No. 1 of the laet S.ectioll, and isa part of the same bed. 
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The water at the falls runs over beds of this chert ; which also 
form the bluffs above and below the mill, on both sides of the 
stream. Lead has been found in it, in many places in this region. 
This chert resembles that of the magnesian limestones more than 
what is usually found in the Carboniferous Series. 

The well-known oolite found at Ste. Genevieve, called Ste. 
Genevieve Marble, belongs to the Archimedes Limestone; it is 
a very superior building stone, at once economical, durable and 
beautiful. 

Organie Remains. - The limestone strata abound in very large 
varieties of Orthis umbraeulum, and Produetus yunetatus; but the 
most characteristic fossils are Bpfrijer inerassat1.is, * . 8. spinosus, 
Productiis elegans, P entremites florealis ·and P. pyriformis. 

The other fossils are in Cata.Iogue IV. 
Mineral Contents. - There are many nodules of chert and sili

cious geodes disseminated through these beds. These geodes are 
filled with a great variety of crystals of calcareous spar, quartz, lead, 
zinc and copper. I have observed the following varieties: -

1st. Geodes whose drusy cavities are set with crystals of nail
head spar. 

2d. Geodes whose drusy cavities are set with crystals of dog's
tooth spar. 

3d. Geodes set with crystals of rhombic spar. 
4th. Geodes set with crystals of calcareous spar, bespangled with 

small crystals of galena. 
5th. Geodes set with crystals of calcareou.s spar, bespangled with 

small crystals of iron pyrites. 
6th. Geodes set with crystals of calcareous spar, bespangled 

with small crystals of iron pyrites. 
7th. Geodes set with prismatic crystals of quartz. 
8th. Geodes set with silicious crystals, bespangled with crystals 

of galena. 
9th. Geodes whose drusy cavities of prismatic quartz are bespan-

gled with crystals of iron pyrites. 
10th. Geodes lined with mammillated chalcedony. 
11th. Geodes lined with coatings of red and milky agate. 
Sev;eral ores have been found .in this Formation. Sulphurets 0f 

copper and iron, the oxides of iron and cobalt, in small portions ; 

* This variety is found in no other Formation in this State, and is the most 
11.bu:ndant characteristic fossil in the absence of the ArcMmedipora. 
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while the sulphurets• of lead and zinc, and the sili'cate of zinc1 exist 
in great abundance in the South-Western Mines, which are in this 
rock. At Scott's Mine, in Cooper county, large beds of heavy spar 
were found in it. 

Range and TMckness. - This Formation extends from the 
north-eastern part of the State to the south-west, in an irregular zone, 
skirting the eastern border of the Ferruginous Sandstone, through 
Clark, Lewis, Marion, Monroe, Howard, Cooper, Pettis, St. Clair, 
Jasper, Newton, McDonald, Barry, Lawrence and Green counties; 
and in several other counties to the east of this range, ·where the 
Upper Carboniferous rocks are exposed ; and in St. 10uis and Ste. 
Genevieve counties. The Limestones are, in genera.I, most excelle~t 
building materials. 

Its thickness. varies from fifty to two hundred. feet. See Dr. 
Shumard's Sections on the Mississippi, and Sec. l4, at the mouth of 
the Des Moines, and the Schedule of Sections for Marion county. 

Its Stratigrapltical po.sition is between the St .. Louis and Encri
nital Limestones, as seen i:n Sec. 14 and in the Section of the Pacific 
Railroad, in Dr. Shrunard's Report. 

F. 'i -ENORINlTA.L LIMESTONE. 

This is at once the most extensive aind bea1 oharante:Fized '1€· 'lie: 
divisions of tite Osir:lnonifuou illu,p:io1e« •It ~:~de ll!lf!~ Mwn, 
1-...a.: . • -·--- . ~Ji:.:..,, ~ 1....:.2'.3.....il ·fa~"""'""·' _,:,,.. .. ,c!i~ai:>· v•.r- -~.,,.-u~ ·~-~ 
~.::. ·:e va.riceties .prevail near the base, wliile the 
Kg.St~~ ~d: more purely oalea.reous atra.ta abound in the upper part. 
It everywhere contains globular, ovoid and lenticular masses of 
chert, disseminated or arranged in beds parallel to the lines of stra
tification. These masses of chert are more abundant in the upper 
divisions. 

The beds of this Formation are frequently intersected by joints 
resembling the sutures of the cranium, which I have ventured to 
call suture-joints.* The remains of Corals and Mollusks are very 
abundant; some of the strata are made up, almost entirely, of their 
e:xuvire, especially of the joints and plates of Orinoideu;M. The 
lower beds are more impure, darker colored, and contain fewer fossils 
than other portions. 

Many caves have been observed in these limestones;~ several in 

* The necessity for a term to designate these joi.ttts without the -dualcitoumlo
cution, seems to jllStify this uae of the word. 

G 
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:Boone county were explored ; one for the distance of some two 
miles. They abound in beautiful stalactites and stalagmites. Some 
have streams running along their beds, and constitute a natural sys
tem of drainage for a considerable extent of country. "Sinlc-lioles," 
funnel-shaped depressions, are common, in all places where this 
Formation is well developed, and form the ntttural cha,nnels by which 
much of the surface water reaches the caverns below. Small streams 
sometimes enter them and again appear at the mouth of tho cavern. 
These "Sink-holes" frequently become ponds by the closing up of 
the passages, to the cav~rns below, with cbys impervious to water. 
There are several such in the western part of Boone county. 

Mineral Oontents. -Its mineral contents arc vi1ried and import
ant. Flint and calcareous spar arc found in all parts of it. Heavy 
spar and quartz abound in some localities; as at Scott's Mine, in 
Cooper, and in the mines of the South-West;* while va,rious ores of 
lead and zinc are found in large quantities at the latter, and lead 
at the former locality. Copper and cobalt were also observed in the 
South-Western Mines . 

.Ancient Diggings. -There are several ancient diggings in this 
Formation, which have excited the curiosity of many; while some 
have spent no small amount of hbor, exploring them, with the vain 
hope of :finding valuable ores. 

All seem to admit, that no set of men would make such extensive 
excavations, unless some valuable mineral rewarded their hbors. 
Some think they were made by the early Spanish or French explo
rers; while others are equally confident they are the work of the 
Indians. The latter are, doubtless, correct; as we could find no 
mark of any instrument of iron or steel, upon, in or about these 
"diggings," save those made by late adventurers. 

We made careful examinations of several of these '' ancient dig
gings;" one of the most important is in Town. 34, R. 22, Sec. 34, 
S. f, N. W. t· 

After spending some time at this locality we were convinced that 
these " diggings" were made by the Indians, in search of l!'lint -
the most valuable mineral in an economical point of view, known to 
them. A more detailed account of these diggings may be found in 
Chap. III., Notes on the South-West. 

* The shaft at Scott's Mine and many of those of the South-West, seem to pas! 
down into the upper beds of the Encrinital Limestone. 
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Range and Thialcness. -The thickness of this Formation is 
quite variable ; on the Osage it is about 200 feet; on the Missis
sippi, above Hannibal, 17 5; and on the Hinkston, in Boone county, 
about 400 or 500. 

Stratigraphical Position. - Its position is below the Archimedes 
Limestone, as in Sections 14 and 29, and above the Chouteau Lime
stone, as in Sections 15, 17 and 19, and numerous others in the 
Schedule of sections for Marion county. 

This Formation extends from Marion county to Green, forming 
an irregular zone on the east of the Archimedes Limestone. It is 
also exposed in Callawa.y, and in some of the eastern counties south 
of the Missouri. 

The Organic Rernains of the Encrinital Limestone are very 
numerous, and many of the species very abundant. Entire strata 
are sometimes made up itlmost exclusively of fragments of crinoidal 
columns, with a few other fossils interspersed. But the most of the 
fossils are changed to an opaque whitish calcareous spa.r, so crystal
line as to break easily in the direction of the cleavage-joint, making 
it very difficult to ohfa1in perfect specimens of many species. 

There are eight divisions of this limestone in Missouri, eB.ch quite 
well marked by its fossils. 

1st. At the top, we generally :find some eight or ten fee~ pf 
chert .in regular strata, or in le;r\ticula,r mass,es ]lloreo~a~s,feg~·~d1 
a:rranged,. ha;ri~ ~e i~tef..Stices betwee~.~h~imlilJSses 8.nd strata filled 
wi / Gl;ls .. <::1a"i1·" (See 'S,ec. 15, No. 3.) These beds ar.e 
often e in M~rion county, as at Palmyra; and in the south-
western counties they are much thicker. 

2d. Below the chert we usually find beds of coarse gray and 
white, cry'sta.1line, thin-bedded cherty and crinoidal limestones. The 
most abundant fossils are Spirifer striatu8, Prodiwtu8 vunctatus, 
Orthis Michelini, Pentremites melo and Terebratula Roissyi. 

These beds abound in Benton, St. Clair, Cedar, Polk and Green 
counties, Sec. 19, No. 1. 

3d. The middle portions of the Encrinita1 Limestone are made 
up of thick-bedded, gray and buff and brown, crystallihe, crinoidal 
cherty limestones, marked with many suture~oints. Its fossils are 
Spirif er striatus, very large, Orthis Michelini, Terebratiila Rois8yi, 
Platycrinus planus and Olionetes Shumardiana? This part of the 
Formation is conspicuous in the bluffs of the Missouri, both above 
and below Rocheport, in Boone and Howard county; also, on Salt 
River, in Monroe, where it furnishes an abundance of good building 

G 2. 
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material. The foundations and columns of the State University, are 
from these beds, as are those of the beautiful Court House, in Boone 
county.* 

4th. This division is a bed of coarse white crystalline marble, 
some eighteen feet thick. It contains but few fossils; a large thick 
variety of Spirifer striatus is sometimes observed. It is exposed 
in Marion county, in the !>luffs of the Mississippi, between l\foFarlin's 
branch and the Fabius. 

5th. Brown, buff and gray, earthy or crystalline limestones, 
with some chert and suture-joints. But few fossils have been ob
served in it - Spirif er striatus, Orth is MiehP.lini, Terebratula lam
ellosa and Produatus punetatus. These beds are exposed in the 
castellated bluffs at Lovers' Leap, near Hannibal, Sec. 15, No. 3. 

6th. Brown, earthy crin.oidal limestones, which readily decom
pose and leave most perfect specimens of Aetinoerinus rotundus, A. 
Ohristyi, A. pyriformis, A. eonainnus, and A. Missouriensis. On 
North River, in Marion county, these beds are exposed, where 
I first found most beautiful specimens of these new Orinoids. 

7th. In the bluffs at Hannibal, and south of Palmyra, is a stra
tum. of white crystalline limestone, which makes a most beautiful and 
durable building stone, and quicklime of the best quality. The 
calaboose, at Hannibal, is built of it. The Spirifer Burlingtonensis 
is the characteristic fossil; as I have seen it in no other part of this 
Formation, save in the upper beds of the next division. 

8th. The lowest beds of the Encrinital Limestone are thick, hard, 
crystalline, earthy and brown. They contain but few fossils; a large 
fl.at variety of Spirifer striatus, S. Burlingtonensis, Pentremites 
melo and Pentremites Norwoodi; Terebratula lamellosa are most 
common. These beds are exposed at Palmyra and Hannibal. 
Th.is division is represented in Sec. 15. The fossils of this Form
ation are in Catalogue V. 

* The composition, according to Dr. Litton, is -

Insoluble residue, 
Alumina and peroxide of iron, 
Carbonate of lime, 

A specimen of same ro.ck from Callaway, at Jenkins• lime kiln-

l'tes. insoluble in acid, alumina 8ind peroxide of iron, 
Carbonate of lime, • 
O•oo~ of magnesia, . 

0.14 
0.60 

99.01 

9M6 

0'.51 
9&.93 
a traco, 

99.44 
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CHEMUNG.• 

This group presents three Formations, very distinct in lithologi
cal ~haracters, though scarcely distinguishable by their organic 
remains. And even the lithological characters of the Ohouteau and 
Lithographic Limestones, are sometimes quite similar; but they are 
separated by the Vermicular Sandstone and Shales, which always 
present well marked characteristic features, and at least one Fucoid 
peculiar to them. 

There appears to be some difference of opinion respecting the 
precise age of these -Formations and those of the New York series, 
to which I have referred them. Many of our fossils are, either 
identical with, or very similar to, those of the Ohemung of New York. 
Among these are a species of those remarkable forms of the New 
York Reports, ea.lle.d lluooides oaudd-galli? and llilioites graoili~; 
also, .Avicula subduplicata and Nucula bellatula. 

I have given the three Formations of this group the following 
provisional names : -- · · 

.F.,i-OHOUTEAU LIM)ilSTONE. 

1!'. k-VERMIOULAR SANDSTONE A.ND SHALES. 

1!'. i-LITB'.OGRA.:Pmo LIMESTONE. 

l:J-OO~U LI~ONE.. . , 
't ,'• ',;'t·~' ' ~ ·,. I\ ,&~<..-·~·J ":.,.~"f:;L;.,"·'',:~;~,. 

.. . , . ,.!~ ~:Y 4evel0p~;'1~ ~ade up of twe f!uite 
'Visions. 

lst. At the top, immediately under the Encrinital Limestone, we 
:find some forty or :fifty feet of brownish gray, earthy, silico-mag
nesian limestone in thick beds, which contain disseminated masses of 
white or limpid calcareous spar. This rock is very uniform in cha
racter, and contains but few fossils. Reticulated corals, and Fucoidal 
markings like the Oauda~galli, are most abundant. 

In the quarry it is quite soft, but becomes very hard on exposure, 
and forms a very :firm and durable building rock. 

It presents every appearance of a hydraulic limestone; and gives 
by analysis, in 100 parts- · 

* There is s~riie" dl.Jfer,ence of opinion respecting the System to which this Group 
bl!longs; but if we md::ire: division of th~ Missouri rooks into Devonian and Ca,rbon
Jier~us, the !Lia~ of~~ the most mtmetly mR,rke4, is between th& Encrinita.l 

~Ohlillte.ul liim~ 
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Insoluble in hydrochloric acid, 
Alumina and peroxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 

13.90 
2.01 

48.23 
34.93 

99.07 

The specimen analyzed was from Chouteau Springs, Cooper 
county. 

This rock ranges through the western part of Boone and Moni
teau; and is very common on the La Mine, in Cooper, and in Polk 
and Green counties. 

2d. The upper division passes down into a fine compact blue, or 
drab thin-bedded limestone, whose strata are quite irregular and 
broken. Its fracture is conchoidal, and its structure, somewhat con
cretionary. A specimen from Chouteau Springs, gave by analysis, 
in 100 parts-

Insoluble in hydrochloric acid, 
Alumina and perox:ide of iron, 
Carbonate of lime, 
Water, 

1.51 
0.38 

96.38 
0.76 

98.93 

Another specimen from the same locality gave, in 100 parts -

Insoluble in hydrochloric acid, 
Alumina and peroxide of iron, 
Carbonate of lime, 
Water, 

1.44 
1.68 

95.51 
0.47 

99.10 

Some beds are filled with a great profusion of most beautiful 
. fossils. In many the organic substance has been replaced by cal

careous spar. The most characteristic are Spirifer JJ.farionensis, I 
Produetu.~ Murehisonianus, Ohonetes ornata, .Atrypa gregaria, .A. 
oaeidentalis, .A. obseuraplieata, Leptaena depressa, .Avieula Oooper
ensis, Mytilus elongatus, and several new species of Trilobites. 
(Catalogue VI. gives the fossils so far as determined.) 

These beds are very common on the La Mine, in Cooper, where 
the fossils are very numerous and well preserved. 

Chouteau Limestone has been applied to these rocks, as they are 
well developed at the Chouteau Springs, in Cooper; where I first 
found large quantities of its new, beautiful, and characteristic fossils. 

In the north-eastern part of the State the Chouteau Limestone 
is represented by a few feet of coarse, earthy, crystalline calcareous 



... 

's~;~~~~i_::2~a- 201 
..;-, ··\'--;,,,_,.,.;,..:• r.n j 

· ·D(crt},fr~."S. , . · .' 1tthbv 

. . SOUTH OfMARSTON'S BRIDGE IN BLUFFS or THE LA MINE. 

... 

.XLl-.j 

=1 ..::..:::: i 
.:= I 
...= i 
E- I 
5nj 

I 

• I 

--1 
! 

25i 
! 
J . 
I 

I 
30! 

I 

.. 



GEOLOGY OF MISSOURl. 103 

rock, like the lower division of the Encrinital Limestone. There is, 

indeed, in that part of the State, no change of lithological charac

ters as you pass from the Encrinital Limestone to this Formation; 
but the change in the organic remains is both sudden. and great . 

. This remarkable change in organic forms, while the lithological cha

racters remain the same, taken in connection with the fact that some 

:fifteen feet below, the limestone passes rapidly into a dull, earthy, 

soft caJcarcous sandstone, while the fossils arc unchanged, is very 
remarka,ble. 

Range and Thiclcness. -This Formation is seventy feet thick 

in Cooper (Hee Sec. 17), an<l from ten to thirty in Marion. (See Sec. 

15.) It has been observc<l in Marion, Cooper, Boone, Moniteau, 

:Benton, St. Clair, Cedar and Polk counties. 
Its Geologieal position is between the Encrinital Limestone and 

V ermicular Sandstone and Shales; as seen in Secs. 15 and 17. 

Ji'. 7,_ v:mmucUI.AR SANDS'fONlil AND SIIALES. 

The upper part of this Formation is usually a buff, or yellowish 

brown, fine-grained, pulverulent, argillo-calcareous sandstone. It is 
usuu.lly perforato<l in all directions with pores, filled with the same 

materials more highly colored and less indurated. This portion, 

when exposed to atmospheric agencies, often disintegrates, and 

leaves the rock full of winding passages, as if it were worm-eaten. 
In the South-West the harder part is much more silicious and indu
rated. The middle portion is a bluish brown and gray silico-calca
reous n:ragnesian shale. It has a conchoidal fracture, the peculiar 

markings of the upper part, together with those of a curious unde

scrihcd li~1woid. 
These beds often pass into an impure magnesian limestone, which 

has every external appearance of good hydraulie limestone; as in 

the south-west of Oooper, and on North River, in Marion. Two 
specimens..:_ 1st from the bluffs of the Ija Mine, near Marston's 

Bridge, Sec. 17; and 2d, from North River, Marion county-gave, 

by analyses, in 100 parts: -

lnsoluble in hydrochloric acid, . 
Alumina and peroxide of iron, . 

Cal'bonate of lime, .. 
Carbonate of magnesia, • 

l. 
10.99 

1.32 
60.49 
25.93 

2. 
8.47 
2.09 

61.02 
38.63 

98. 73 100.21 

This bed sometimes becomes more calcareous and makes a :fine 
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clouded marble, when sufficiently indurated to receive. a polish, as 
some of the beds passed through in the well of Mr. Winston Walker, 
of Cooper. A specimen from his well gave, by analysis:-

Insoluble in hydrochloric acid, 
Alumina, . 
Cabonate of lime, 
Carbonate of magnesia, 

14.02 
2.17 

53.93 
28.94 

99.06 

Of the insoluble portion 11.89 was silica; and the remainder 
principally alumina. 

Th.e lower part of this Formation is usually a blue, sometimes 
brown, argillaceous Shale or Fire-Clay, in regular thin strata. It 
contains many elliptical, globular and irregular masses of iron 
pyrites, whose surfaces are set with nume;rous minute cubic crystals; 
their facets are tarnished, and present all the varying colors of 
changeable dove-colored silks. The golden or purple colors of these 
masses have led some to suppose them valuable metals. Masses of 
white chalcedonic quartz, either globular, botryoidal or semi-crystal
line, are disseminated through these shales in the South-West, where 
they have a yellowish brown color, and, on exposure, form a semi
plastic clay. These minerals are abundant at Cedar Gap, east of 
Fremont, and in the mounds in the neighborhood of Bolivar. A 
specimen from North River, Marion county, gave: -

Silica, 
Alumina. a.nd peroxide of iron, 
Carbonti.te of lime, 
Carbonate of magnesia, 
Water, 

73.11 
10.66 

8.7{) 
6.ll 
1.16 

99. 74: 

Organic Remaim,. -This Formation contains but few fossils, 
and those are in the upper portions. Spirif er Marionensis, Pro
<l,uetus Mureliisonianus, Olwnetes ornata, Avi'cula circula, the Fu
coids above named, and the cauda-galli, are most numerous. These 
beds can always be detected by the lithological characters and its 
peculiar Fucoids. 

Range and Tliiclcness. - Its thickness is variable, from thirty 
to one hundred feet, as in Secs. 15 .and 17; and it extends from .Ma~ 
rion, thr9ugh Boone, Cooper, Benton and Polk, to Green. 

its l!tratigraphical position is between the Chouteau and the 
~ltqg"tl>llhW Limestones; a.sin. Secs. 15 and 17. 
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ll. Z- LI'l'llOGltAPIIIO LIMlllSTONE. 

It is a pure, fine, compact, even-textured silicious limestone,* 

breaking rather easily, with a conchoidal fracture, into sharp angu

lar fragments. Its color varies from a light .drab to the lighter 

shades of buff and blue. It gives a sharp ringing sound under the 

hammer, from which it is called "pot-metal" in some parts of the 

State. It is regularly stratified in beds varying from two to six.teen 

inches in thickness, often presenting, in mural bluffs, all the regular

ity of masonry ; as at Louisiana, on the Mississippi. The beds are 

intersected by numerous fractures, leaving surfaces covered with 

beautiful dendritic nutrkings of oxide of iron. The strata are much 

thinn-0r towards the top, where they often become silicious, and 

sometimes pass into 1tn impure, thin-bedded oolitic limestone; as in 

the blu:ff s, south-eiist of Elk Springs, in Pike county. 

MinwrtiZ Oontents. -These strata contain numerous large 

masses of Iceland· spitr, so limpid as to show the beautiful pheno

mena of donblo rcfr!LCtion. Small quantities of the sulphurets of 

lead and zinc and iron were observed in it on South River in Marion 

county, at Sec. ~ of the Marion Schedule., and other localities. . 

The lower strata are thicker, darker colored and a pure car. 

bonate of lime; while the upper parts are more magnesian, and pre

sent the various shades of drab and buff, as at the mouth of McDow

~ll's Cave, in the north-eastern part of Ralls county. But towar4s 

th• south its lfthologioal characters so change, that it cannGt be 

~gnized except by its fossils and stratigraphical position. It 

there appears as a thick-bedded, impure, earthy, brownish magnesian 

limestone. 
Thickness. -The thickness varies from sixty or seventy feet, as 

at Hannibal, to two or three, as on South River, some thirteen miles 

west of that place. (See Sections 6and126 of the Marion Schedule.) 

Its Stratlgraphical Position is between the Vermicular Sand

stone and Shales and the Hamilton Group; as seen north of .Ashley, 

in Pike county, and Section 15, at Hannibal. 

* An analysis by D:r. Litton of a specimen from Cooper county gave, in 

100pa:rts:-

Silica, 
Ah:unlna and oxide of iron, 
Carbouate Qf lime, . • 
Oarbonate of m"llllesla, • 
Water, .• 

6.22 
0.93 

89.66 
1.55 
1.63 

99.99 
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Bange. -It is exposed at numerous localities, from Marion, along· 
the eastern border of the belt occupied by the upper members of 
this system, to Green county. 

Organic Bemains.-It has but few fossils, a.nd it is very difficult 
to separate them from the rock. The most abundant are Spirifer 
Marionensis, S. cuspidatus, Produr::tus Murchisonianus, P. minu
tus, Proetus Missoilriensis, Filicites graeilis, a Conularia and 
Fucoides ea~tda-galli .'2 and several large-chambered shells. (See 
Catalogue VI.) This Formation has been called Lithographic 
Limestone, foom its evident adaptation to Lithographic purposes. 

The Sulphur and Salt Sprfngs of Cooper county come to the sur
face in valleys of denudation in the various members of the Chemung 
Group. These rocks are represented in Benton and St. Clair coun
ties by a few feet of pure blue compact limestone; as at Sec. 19, 
above Warsaw, and Fig. 8, on Bear Creek; but farther south, in 
Polk and Green, all of the divisions of the grou,;p are again deve
loped and easily distinguished. 

The Scenery produced by the Chemung rocks is, in many in
stances, very marked and peculiar. Where a.U the members of the 
Group are developed, the bluffs present two terraces with a slope 
between, covering the V ermicular Sandstone and Shales. Where the 
Shales are argillaceous, as in Marion county, this slope is covered 
with a cold wet soil, saturated by the numerous bold springs which 
break out between it and the limestone above ; but where they are 
magnesian, as in Cooper, it is usually a barren glade sustaining a 
few dwarf sumacs, cacti and mulleins. The blu:ffs of the La Mine 
abound in these glades; while the bluffs of North River have the 
wet slopes covered with heavy timber. The blu:ffs of the Mississippi, 
both above and below Hannibal, show the lower terrace, of Litho
graphic Limestone, at the water's edge, and the upper one, of Chou
teau and Encrinital Limestones, near the top. 

SYSTEM IV.-DEVONIAN. 

Two Formations of this System exist in Missouri -

F. p-H.A.MILTON GROUP. F. 11i-ONOND.A.G.A. LIMESTONE. 

F. p-JI.AMILTON GROUP. 

I have seen well marked fossils of this Group, in but one place 
in· the State. Three-fourths of a mile north of Ashley, in Pike 
county, I found the following section: -

' . 
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No. 1. - 8 feet of gray, sub-crystalline, concretionary, irregularly-stratified Lime
stone, with thin partings of brown clay. 

No. 2. - 20 feet of blue urgillaceous shale. 

No. 1. cont::tins Te1·ebratula retioularis, and a Spidfer found in· 
the Hamilton* Group, at the Falls of the Ohio; and No. 2 con
tains a l"';l}athoplq;lhtm, very characteristic of the same rocks. 

In Marion county we found forty-five feet of blue shales imme
diately below the Lithographic Limestone, and at Louisi11na, four feet 
of da,rk purple and brown shales in the same position; but no fossils 
could be discovered in any of the localities. Still, the great similarity 
of the slrnles and the same stratigraphical position, lead to the con
clusion that they are identical, and belong, with the above described 
rocks in Pike county, to the Hamilton Group. 

F. in-ONONDAGA MMESTONE. 

This Formation, so far as observed, is usually a coarse gray or 
buff, crystalline, thick-bedded and cherty limestone, abounding in 
· Te1·ebratula reticularis, Spirifer ouspidatus, and a small Pentamerus, 
like galeatus. 

Dr. Shumard has observed it where more fully developed, and 
gives the following description: -

" Gray compact, and ash-colored earthy limestone, with interca
lations of chert, and cherty concretions in places, and sometimes 
seams of sandstone. The fossils are Tereoratula reti'citlaris, Orthis 
resupinata, O!ionetes nana, Productus s1tbaciileatus, Spirifer eiiru
teines (Owen), Phacops oufo, Oyathopl1,yllurn rugosurn, Ernrnonsia 
hemispherica, and rema,ins of Orinoidea." 

On the Cedar in Callaway, this formation is principally made up 
of fine compact, hard, bluish gray heavy-bedded limestone; some beds 
have small particles of calcareous spar disseminated. Beds of Sac
charoidal Sandstone, filled with masses of Zaphrentis eornieula, 
Acervularia lJavidsoni.'<? and Oyathopliyllurn rugosum, are interca
lated with the upper strata. 

At Louisiana, in Ralls county, the Onondaga Limestone is 
represented by ten foet of white hard Oolitic Limestone in one stra
tum, overlaid by three feet of brown impure arena,ceous limestone. 
The Oolitic bed abounds in Zaphrentis cornicula, and large portions 
of the rock consist of Acervularia lJavidsoni?. Three miles west 

* I am indebted to Dr. Shumard for comparing these fossils with those of hio 
~ollection from the Falls of the Ohio. 
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of Louisiana, on the plank-road, this Formation is represented by 
. a bed of Oolite only ten inches thick. 

In Marion county, is a hard com.pact bluish and gray limestone, 
:filled with particles of limpid spar, underlaid by bluish drab, :6.ne
grained argillaceous limestone, in thin strata. No fossils were found 
in these rocks, save a coral very similar to, if not identical with, 
.Acervula1·ia JJavidsoni? These rocks under lie the Shales of the 
Hamilton Group, and are doubtless Onondaga. On the plank-road, 
in the bluffs of Salt River, these same beds occur, and beneath them, 
three feet of calcareous sandstone, like the upper bed :.: t Louisiana, 
and below it thirty feet of soft brown sandstone, in which no fossils 
were observed. This Sandstone occupies the same stratigraphical 
position as the Oolite at Louisiana, and is doubtless Onondaga. 

Dr. Shumard saw a similar sandstone on the Mississippi, near 
Rattlesnake Creek, which he thinks is Onondaga. Thick beds of 
a :fine-grained, nearly compact silicious rock, occupy the same posi
tion in the bluffs at Providence, in Boone county. Nearly opposite 
the last locality, in Moniteau, this Formation is made up of beds, 
which Mr. Meek calls, "arenaceous limestone, or a calcareous sand
stone." In places, he thinks, "it passes into a pure quartzose sand
stone." At this locality, Terebratula retieularis, Favosites poly
morpha, and a Pentamerus lilce galeatus, were obtained. In Cooper 
county, this Formation consists of a few thin beds of bluish gray 
semi-crystalline limestone, containing Terebratula retieularis, Lep
taena depressa, etc. Under these strata are some sixty feet of a 
bluish drab compact limestone, in thick beds, containing cavities 
filled with bluish green talcose matter; but the lower beds are darker 
and more compact, and contain numerous small crystals of calcareous 
spar, disseminated, as in Sec. 17. This limestone, which is called 
;, Cooper Marble," has afforded us no fossils; but, its stratigraphical 
position and lithological characters being the same as those of this 
Formation in Marion, I have placed it here until fossils are found 
to decide its true position with more certainty. 

No formation in Missouri presents such variable and widely 
different lithological characters as the Onondaga. It is, generally, 
a coarse gray crystalline limestone; often, a somewhat compact 
bluish concretionary limestone, with shale partings; in many in
stances a drab compact limestone, containing cavities filled with green 
matter, or calc-spar~ in a few places, a white Saccharoidal Sand
stone; in two or three localities, a soft brown sandstone; an!l, at 
Louisiana, a pure white Oolite. Will those who would have us follow 
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lithological characters e:X:clusively, tell us how we are to identify this Formation without its fossils, at these various localities? 
Range and '1.'Malcness. -The most important localities harve been 

already given, in Marion, Ralls, Callaway; Saline, Moniteau, Cooper,. 
Perry and Scott counties. Its thickness ranges from ten inches to .. seventy-five feet. 

T!te Organic Remains of Catalogue· VIII. belong. to this Form.-ation. · · 
SYSTEM V. - SILURIAN. 

UPPEI\ SILURIAN. 

We have thus far made out but two divisions of tliiS group; and' they are of but little importance, save the scientific interest con~ 
nected with them, as western representatives· of .Formations well. developed elsewhere. 

Ji'. n-l>ELTIJYRIS SIIALY LIMES:CONE. F. o-OAPE GIRARDEAU LIMESTONE •. 

F. n-DELTIJYRIS SIJALY LIMESTONE. 

This Formation has not come under my own observation;: and 
I am indebted to Dr. Shumard for the following description of it: -

"It is a light gray magnesio-calcareous rock, sometim'e.s clouded with yellowish gray, assuming, on e:x:posur~ td the '.lllir, a light- bu1f color. It occurs in thin. layers, generally close textured, and often· contains a great man,y fossils, some of them closely allied to species of the Niagara Group of New York. In lithological characters it 
resembles very closely the Upper Silurian strata of the glades of Decatur county, Tennessee. The fossils are: Leptaena depressa, 
(small yar.); Leptaena, several species .undetermined; Orthis, two species very similar to O. hybrida and O. elegantula, .Atrypa camura? Platyostoma, several. species; Oapulus, ])almania triden-· tifera (Shumard); Phaaops, Oheirurus, species? Haplocrinus, a ape~ 
cies identical wi.th one I have from Decatur county, Tennessee.· Locality, one mile below Bailey's Landing, on the Mississippi river, in 
Perry county. About thirty feet of these strata are exposed at the 
base of hills from 120 to 130 feet high." Its fossils are named in 
Catalogue IX. . 

For a more detailed account of its properties and' ge&lt>gical 
position, see Dr. Shumard' s Report. · 

F. a-OAPE GmARDEA.U LIMES:CONE. 

I am also indebted to Dr. Shumard for a description of this 
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Formation. It is, according to him, a "compact bluish gray, brit
tle limesto.ne, with a smooth fracture, in layers from two to six inches 
in thickness, with thin argillaceous partings. These strata contain 
a great many fossils, principally Trilobites and Crinoids. In a small 
slab, not more than three by three inches, I have counted four genera 
of Trilobites, viz: Oypliaspis Girardeauensis; Aeidaspis Halli, Proe
tus depressus, Asaphits Nov. sp. None of these Trilobites have 
been before noticed in this country; and, so far as I can ascertain, 
the species are distinct from European forms. According to Ba
rande, the first three genera occur in the greatest numbers in the 
Upper Silurian period, and are very sparing1y represented 'in the 
Lower Silurian groups. The Crinoicls belong mostly to the genera 
Glyptocrinus, Homocrinus and Tentaculites and Palaeaster? and the 
shells to Orthis, Leptaena, an.d Turbo-all being of undescribed 
species. 

"These strata occur on the Mississippi river, about one mile and 
a half above Cape Girardeau. Thickness, forty to fifty feet." Cata
logue X. gives its fossils. 

Dr. Shumard's Report gives a more extended description of this 
Formation. I have not seen it. 

LOWER SILURIAN. 

We have thus far observed ten Formations belonging to this series. 

F. q-HUDSON RIVER GROUP. 
F. r-TRENTON LIMESTONE. 
F. .r-BLACK RIVER AND BIBD'S-EYE LIME

STONE. 
F. t-'lST. MAGNESI.A.N LIMESTONE. 
F. i&-$ACCHAROIDAL SANDSTONE. 

F. '1-2n. J\IAGNESIAN LIMESTONE. 
F. w-2n. SANDSTONE. 
F. "'-3n. MAGNESIAN LIMESTONE. 
F. y-3n. SANDSTONE. 
F. •-4TH. MAGNESI.A.N LIMESTONE. 

F. ~~HUDSON RIVER GROUP. 

There are three ·Formations, which we have referred to this 
Group. 

1st. Immediately below the Oolite, of the Onondaga Limestone, 
in the bluffs both above and below Louisiana, we find some forty 
feet of blue, gray and brown, argillaceous magnesian limestone.* 

* Dr. Litton's analysis of this rock gave-

Bili ea, 
. Alumina and peroxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 
.water, 

30.54 
17.07 
30.9() 

.20.02 
0.70 
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Tho upper part of these shales is in thick beds, presenting a dull 
conchoitfal fracture, antl containing Asa1Jhi;,s rnegistos and Oalymene 
senaria. '.:rlie lower part of this division becomes more ar"illaceous 

0 ' and has several thin beds of bluish gray crystalline limestone, inter-
calated, which conta,in many fossils of the following species:
Leptaena s1~?·icea, L. altemata, L. planumbona, Ortltis Jugosa and O. s·1tbqu.arlrata. 

'.rlH.n·e a.re, also, strata of calcnreo-arenaceous slate, in the same 
position, filled with rcnrnins, which I arn unable to distinguish from 
h·of. Ifall's J>alaeopltyeus vir,<;at·iis, and another contorted species, 
sm11Ucr than No. 2, pl. 70 of Prof. Hall's Report. There are, also, 
lieds of sbte, similar to those above mentioned, at the base of these 
shales, whose snrfaccs arc covered with great numbers of the Ling·ula 
anayloldea. 

Dr. Shumard thus describes these beds at another locality: -
"On the shore of the Mississippi, five miles below Louisiana, a 

bluish grny earthy limestone occurs in thin layers, with conchoidal 
fracture. · These rocks, from the fossils, I am disposed to regard.~s 
identical with the Blue Limestone of Cincinnati, and Madison, In
diana, which are now conside1•ed as being the equivalents of the 
Hudson River Group of New York. The fossils areAsap/4us Megis
tos (Locke), some specimens of which were found ten inches in lengtn, 
Oalymene senaria, J>almania aallicephala .'R Leptaena serz'eea, Lap. 
planurnbona and Rliyneonella aapax." 

2d. On the Grassy, three and a half miles north-west·of Louis
i11na, a.bout sixty feet of blue and purple shales arc exposed, below 
the beds a1iove described. They contain thl'ee species of Ling·ula: 
Lin,r;ida q'nadrata, L. fragilis, and still another not named. The 
first resembles the L. quaclrata of Hall, but is destitute of the 
"radi11ting stria,e" of that species, an<l is larger; it is more like the 
variety from the Trenton Limestone than that from the Hudson 
H,iver Group. 

3d. Under the 2d division, arc some twenty feet of argillo-mag
nesian limestone, similar to that in the 1st division, interstratified 
with blue shales. Orthis subqitadrnta, 0. Jugosa, Leptaena alternata, 
Rhynaonella capax and Asaphits rnegistos are abundant. 

Range and Thiclcness. -These rocks have been seen. only in 
Ralls and Pike counties. On the Gmssy, a thickness of"120 feet is 
exposed; and they extend below the surface, to an unknown depth. 
The following section gives the strata at that locality: -
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No. 1. -25 feet of Lithographic Limestone- Chemung Group. 

No. 2. - 2 feet of brown arenaceous limestone-} Onondaga Limestone. 

No. 3. -1 foot of grayish white oolitic limestone-

No. 4. -40 feet of argillo-magnesian limestone-} 
No. 5; -62 feet of dark blue and purple shales- Hudson River Group. 

No. 6. -18 feet of argillo-magnesian limestone -

The Onondaga beds are perfectly well defined at this locality, 

though they are but three feet thick. The top and bottom divisions 

of the Hudson River Group have some beds, whose lithological and 

chemical characters indicate hydraulic qualities. 
Where this Formation is the surface rock, the shales disintegrate 

so rapidly that the country is characterized by gentle slopes and a 

heavy wet soil, as in places on the plank-road between Louisiana 

and Frankfort. 
Its stratigraphical position is below the oolite of the Onondaga 

Limestone, as is shown in the above section, and there is no doubt of 

its resting upon the Trenton Limestone. 
The Organic Remains are recorded in Catalogue XL 

F. t-TRENTON LIMESTONE. 

The upper part of this Formation is made up of thick beds of 

hard compact bluish gray and drab limestone, variegated with irregu

lar cavities :filled with greenish materials; while the beds below are 

:filled with irregular cylindrical portions, which readily decompose 

on exposure, and leave the rock perforated with numerous irregular 

passages, .that somewhat resemble those made in timber by the 

Peredo navalis. 
The appearance of the rock, when thus decomposed, is very sin

gufar, and is a well-marked character of this part of the Formation. 

The decomposed, honey-combed portions are most admirably 

adapted to ornamental rock-work, in gardens and yards. These 

beds are exposed on the plank-road, from Hannibal to New London, 

north of Salt River, and are seventy-five feet thick. Below them 

are thick strata of impure, coarse, gray and buff crystalline mag

nesian limestones, -with many brown earthy portions, which rapidly 

disintegrate on exposure to atmospheric influences. This part may 

be seen in the bluff of Salt River, near th} plank-road, 150 

feet thick. The lower part is made up of hard blue and bluish gray, 

semi-compact silico-magnesian limestone, interstrati:fied with light 

buff and drab, soft and earthy magnesian beds. Fifty feet of these 

strata crop out at the quarries south of the plank-road bridge over 

Salt River, and on Spencer's Cr;eek, in Ralls county. 
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In the bluff:; of Snlt IUvcr, near the crossing of tl~e Hannibal 
un<l New London Plank-road, the following section of the Trenton 
Limestone was observe<l: -

No. 1. -25 feet. o( b1uiHh white compact limestone, variegated with hregular cavi
ties, filled with a softer bluish gi·een substance. It contains lrf111·chisonia 
h1Nfrincta. mid other fossils. 

No. 2. - 200 foot of lmff 11m! e;r11y crystn.lline limestone, filled with irreguhlr masses 
of softer matcriiils, which decompose on exposure and leave the beds 
full of winding pitssages. Sometimes nearly half of the rock is gone, 
lonving 11 mere skckltou of the harder p11rts, which, in general appear
fl,!l()(l, somowluit resembles a co11rso sponge. These beds abound in the 
char1tctcristio fo~sils of' the '.l'rcnton Limestone. 

On the south sitle of tho river, on the same road, tho lower beds 
a.re exposed as follows: -

No. 8. - 56 feet of dark blue fine-grained limestone, interstra.tified with buff and 
dl'ab mag11osian beds: the lu\)'ers are separated by thin pa,rtings of blue 
shale, filled with 'I'renton fossils.' 

The upper 1md lower divisions of this rock m11ke excellent 
building ma,tcrfals; but tho middle beds disintegrate rapidly, and 
are not suiticiently uniform in texture for such purposes. 

Tlte &enerv connected with this Irormation is characterized by 
llold mural bluffs, which are often castellated in appearance, as in tl1e 
bluffs of S:1lt Itiver and the Mississippi. (See view on page 147, 
l)art II.) 

OiYJanic Bema-ins. - Fossils are abundant in all parts of the 
Formation. Leptaena dcltoidea, L. sericea, L. alte~·nata, Ortlds 
peetcinella, 0. testud£narfa, O. tr-iccna~·£a, Rhynconella capa1,, 
JJlm·i:l1isonfo gradlis, JJ1. bellicincta, Receptaculitcs Sideata, and 
Oltaetetes l;;eo1Jerdon, a,re most common. 

Outu.Ioguc XII. gives the fossils of the Trenton Limestone in 
Missouri, so far as they have been identified. 

Range and TMclcness. - It has been noticed in Ralls, Pike, 
Franklin, St. Louis arnl Jefferson counties, and at several places below 
on the Mississippi. Th.e greatest thiclrness observed is 375 feet. 
Dr. Shumard gives the following description of it, and the Black
River and Bird's-eye Limestones in Jefferson county: -

"muish gray and light drnb compact limestone, with a smooth conchoido,l frac· 
ture, in thin and heavy beds, frequently presenting a castelfoted a,ppearance. Near 
tho base of the Formation the rock is frequently traversed in all directions by vermi
cufor caviti,ea and cells. The superior layers represent the Trenton Lime$tone, and 
are usually highly fossiliferous. The following species are most characteristic : 

H 
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' Leptama fillitexta, L. sericea, Orthis tricenaria, O. subaequata, ll!aenus crassicawla and 

Ohaetetes lycoperdon. Towards the base we :find fossils of the "Black-River," and, 

perhaps, of the "Birds-eye Limestone" of the New York System. Those repre

senting the former group are, Orthaceras fusiforme, Ormoceras tenuifilum, Gonioceras 

anceps, etc., and of the latter group Orthoceras multicameratum ~ and Modiola obtusa. 

Thus far, we have not been able to separate these different groups by any well

marked changes in lithological characters." 

There is a mere possibility that the lower beds of the Cooper 

Marble of Marion- and Cooper counties (see Reports on those 

counties) belong to this Formation. And, though no fossils have 

been found in that part of . them, it has the lithological characters of 

the upper division of this limestone, and may occupy the same strati

graphical position; but this can not be ascertained with certainty, 

as the 1st Magnesian Limestone and the Hudson River Group are 

wanting at those localities. 
No valuable minerals have been observed in it. The upper and 

lower beds furnish very supe:i;ior building stones; but the columns of 

tbe Court-House in St. Louis, were from the middle strMa, that much 

· more readily disintegrate, and, consequently,' faiLto prod'lltoe so 

happy an effect as those rocks which carry the impress of durabiliiiy. 

The Cape Girardeau Marble, and McPherso~'s, arein the upper beds. 

F. s- BLACK-RIVER AND BIRD'S-EYE LIMESTONES. 

I have not had an opportunity of examining these rocks; but, 

according to Dr. Shumard -

" They are bluish gray OJ:' dove-colored, compact, brittle limestones, with a 

smooth conchoidaUracture. · The beds va.ry in thickness froll'.). a few inches to seve

. ral.feet." "Near .th!) base, the l'()Ck is fr~que!!-tlr ti-11-veJ;aell ii;1 alLdirec.tions by ver-

micular cavities and -0ella." · · ·· ' · · · 

They may be used for building pwpqses ind Nr. qui,ckfi~~~;~lwre 

no better limestones are found. · ' · 

Range and Thiakness. -They crop out under the Trenton Lirne

stone at St. Albans, and in other localities in Franklin county, and 

at Selma and several other. places on the Mississippi river. T},l,,eir 

thickness is fifty or sixty feet. · 
The Organia Remains are mentioned· in. Catalogue XIII. 

CALCIFEROUS SANDROCK. 

We· have· teferrea··. s~v:en very important formations t~· t~~·divi

, si9n of the· New· York. System. ;Future investigatio~s ·~~~ye 

1.;lt9~~ in which we have found no characteristic. fossils?'(!.~~~ij;·~9'ni 

tlltiEl•Oaileiiferous Sandrock. ···The seven divisiq.v.fbii1>.l'e·~1£0Jtlqw~,~~ •. 
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F. t- lST MAGNESIAN LIMESTONE. 

T~Formation is developed in many parts of the State. It is 
usually a gray or buff, crystalline, cherty, silico-magnesian limestone, 
:filled with small irregular masses of a soft white or greenish yellow 
silicious substance, which rapidly decomposes when exposed, and 
leaves tho rock full of irregular cavities, and covered with rough 
projecting poftts. These rugged weather-worn strata crop out in 
the prttiries, and cap the, picturesque bluffs of .. the Osage in Benton 
aml the neighboring counties. 

1,hese beds often pass into a homogeneous buff or gray crystal
line mn.gnesian limestone, which is frequently clouded with blue 01· 

pink, and would make a good :fire-rock and building stone. 
At other places the strata become compact, hard, and clouded as 

above, forming a still more beautiful arid durable marble. 

Some of the upper beds are silicious, presenting a porous, semi
transparent vitreous mass, in which are disseminated numerous 
smal~ globular, white, enamelar oolitic particles. They are some-

. times in regular and continuous strata, at others in irregular masses, 
presentin.g mammillated and botryoidal and drusy forms of this 
beautiful mineral. In some parts of Benton and the neighboring 
oounties, these 'masses, left by the· denuded strata, literally oover the 
surfaecu,:n.d:render the soil alm-0st valueless for ordinary cultivation. 
: •r'l\-$1'1'~ •Y>oulld 1in: 00.ncretions, •or organic forms, which 

i.c~Nerrwo&Uml.' blitb~-m:oulds, with a central aperture and one 
;11'(ft)'avex surface. Masses of calcareous spar are quite abundant in 
llthe upper beds. But the lower part of this Formation is made up 
of thin regular strata, of a soft earthy, light drab or cream-colored. 
silico-argillaceous magnesian limestone.* 

Above the beds already described, we find, in several places in -
the State, a succession of hard silicious, dark bluish gray semi-crys
ta.lline limestones, interstratified with grayish drab earthy magne
sian varieties, all in regular layers destitute of chert. These strata 
have been joined to the lst-Magnesian Limestone, with the expecta-

-· tion that they may prove distinct from the Calciferous Sandrock and 
the lst Ma.gnesian Limestone, and. be identified with the Chazy 
Limestone or some other f orm.ation. 

* This variety of Magnesian Limestone is generally called " <Jotton Rock" in 
. r nJnany .plll:'te of •the State. (Bee 2d Magneeia.n Limestone.) 

JI 2. 
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The following section on Spencer's Creek gives the position of 
these beds : -

No. 1. --,. 250 feet of Trenton Limestone. 
No. 2. - 50 feet of grayish drab argillo-magnesian limestone, in regular beds, in

terstratified with harder blue semi-crystalline layers. A very large 
Orthocera.tite was found at the junction of this and the Trenton Lime
stone, and (Jytliere sublaevis is abundant in the dark-colored beds. 

No. 3. - 5 feet of grayish buff crystalline limestone, containill! numerous particles 
of calcareous spar. 

No. 4. -12 feet of grayish drab argillo-magnesian limestone, in beds from four to 
ten inches thick. It has an earthy dull conchoidal fracture - Cotton 
Rock. 

No. 5. -15 feet of buff crystalline magnesian limestone, containing numerous cells 
or cavities of light-colored pulverulent silicious matter. 

No. 6. -12 feet of magnf'sian limestone, like No. 4. 
No. 7. -15 feet of Saccharoidal Sandstone. 

Nos. 3, 4, 5 and 6 are, doubtless, identical with the strata de
scribed above, from localities in Benton county, and belong, without. 
doubt, to the Calciferous Sandrock; but No. 2 is probably a distinct 
formation. Dr. Shumard gives the following description ?f this 
Formation: -

" 1st. Light huff and gray magnesian limestone, in layers from 
an inch to a foot in thickness, passing downwards into more com
pact close-textured magnesian limestone, with thin partings of bluish 
argillaceous shale. These beds often contain cavities filled with 
crystals of ca1c spar, and the newly-fractured surfaces present a 
shining appearance from the presence of spar. This group contains 
a small species of Oythere sublaevis, which we have found in great 
numbers near its junction with the sandstone on the Pacific Rail
road, near Hamilton's Creek, and at the "White Sand Cave," on the 
old Potosi road, seven and a half miles from Ste. Genevieve. 

" Greatest thickness observed, two miles below Plattin Rock, 
is 152 feet. · 

" 2d. Alternation of buff and gray magnesian limestone and 
bluish gray compact, :fine-textured limestone, in layers from an inch 
to two feet thick. Thickness, thirty to fifty feet." 

The 1st division described by Dr. Shumard, is identical with the 
beds No. 2 of the above section, on Spencer's Creek. Dr. Shumard, 
also, found the Oythere in the beds by him described. The 2d divi
sion may be the same as the rocks overlying the Saccharoidal Sand
stone in Benton and Ralls. 

Thickness and Range. -The lower division of this formation 
varies from ten to fifty feet in thickness; while the upper division 
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ranges from 7 5 to 150 feet. It crops out along the bluffs of the . 
Osage in Benton and St. Clair counties, on the Missouri in Boone, 
and on Brush Oreek, in Sec. 18 of Town. 36, R. 25, ancl on Spen
cer's Oreek in Ralls. 

Minerals: -It contains calcareous spar, heavy spar, and the 
Sulphurets of Iron, Lead and Zinc, in small quantities. Its strati
graphical position is between the Trenton Limestone and the Sac
charoidi1l Sandstone; as shown in section 19, and in the above sec
tion from Spencer's Oreek. 

Organic Remains. - Only two described species have been de
tected in the 1st Magnesian Limestone ; Oythere siiblaevis in the 
upper tlivision, and Straparolliis ( Opliileta) laevata? was fountl in 
the lower division, only twelve feet above the Saccharoidal Sand
stone, in the bluff above Warsaw. 

liJaonornlaaZ Valiie. - Some of the ma.gnesian beds furnish a 
good fire-rock; the compact clouded layers, a beautiful and durable 
i1111rble; and the Cotton Roalc is much used for building purposes. 
It is soft and easily wrought when fresh from the quarries, but be
comes harder on exposure ; though it is scarcely compact enough 
to endure our climate, or strong enough to sustain heavy masonry 
without crushing. The porous silicious strata promise to make good 
mill-stones. The decomposition of theso rocks forms a productive 
soil; but the almost indestructible cherty portions cover the land in 
many pl110es, and render it almost useless for cultivation. 

]', t<-SAOOJIAROIDAL SANDSTONE. 

This Formation is usually a bed of white friable sandstone, slightly 
tinged with red an.cl brown, which is made up of globular concretions 
and ::mgular fragments of limpid quartz. It presents very imper
fect strata, but somewhat more distinct lines of deposition, variously 
inclined to the planes of stratification. When scp11rated at the lines 
of stratification or deposition, the surface presents larger globular 
particles of quartz and water-worn fragments of chert, apparently 
from the inferior limestone; while still larger fr:igments of decom
posing chert are frequently clissemiMted through the whole stratum. 
Sometimes it becomes a pure white homogeneous mass of slightly 
coherent particles of silex, which very much resembles 1011f-sugar. 

A portion of this gave, by Dr. Litton's analyses, in 100 parts-

Silica, 
Lime, 

1 2 
. 98.81 

0.92 
99.02 
0.98 

99.73 99.9() 
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This sandstone is so friable, that specimens are broken off with 
great difficulty, and when separated from the mass, ca,n be crumbled 
with ease between the fingers. And yet, it withstands the action of · 
atmospheric and aqueous agencies as long as almost any rock in the 
State. 

The projecting mass, represented in Fig. 8, is an illustration of 
its abilities to endure the action of the weather; and the numerous 
instances where it extends into the bed of the Missouri and other 
streams, and their strong currents sweep over and against it, show. 
its power to withstand the abrading force of running water. 

At places,. the whole, or a part of it, becomes vitreous; semi
transparent, .and oolitic. This change seems to be produced by a 
deposition of white opaque chalcedonic silex, in the interstices be
tween the original particles of the sandstone, perhaps from an aque
ous solution percolating through the bed. 

These vitreous portions are most abundant where the formation 
is thin and the unaltered parts most distinctly stratified; but the 
lines separating the vitreous from. the unchanged parts do not cor
respond with the lines of stratification, as may be seen. in many 
localities, and even in hand specimens. A horizontal line often 
separates the common varieties from the vitrified, as if waters had 
stood on a level with the line, and deposited the silex in sufficient 
quantities to :fill all the interstices of the part of the sandstone 
covered by it. 

On the road from Bolivar to Springfield, :fifteen miles from the 
former town, in Sec. 16, Town. 31, R. 22, I saw fine specimens of 
this rock, thus changed, and the whole more distinctly stratified than 
at any other place observed. We there get the following Section.: -

No. 1.- 65 feet of Ferruginous SanaStone. 
No. 2. -150 feet of Encrinital Limestone. 
No. 3.-'- 30 feet of Chouteau Limestone. 
No. 4. - 75 feet of Vermicular Sandstone and Shales. 
No. 5. -10 feet of Lithographic Limestone. 
No. 6. -12 feet of Saccharoidal Sandstone. 

In some places this sandstone is highly colored with various 
shades of red and brown. At Versailles· it is brown, with some 
strata tinged with purple, and peach-blossom, and red; at Bolivar it 
is brown,'. red and ash-colored; and a yellowish brown at several 
places between Bolivar and Springfield. 

These colors are due to various substances, mostly oxides of iron, 
which .have infiltrated and filled up the interstices between the ori-
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ginal particles of the sandstone. This is ·obvious when the rock is· 
examined with the microscope ; for the colorless particles ·of quartz 
are as abundant as ever in the portions most highly.colored, while 
the shades of colOr are caused by the matter between them, which 
forms a cement, and renders these colored parts of this rock much 
more tenacious and durable. 

Range and· Phiakness. -This interesting Formation has a wide 
range over the State. I have. seen it in Ralls, Boone, Salinet 
Cooper, Moniteau, Pettis, Benton, Morgan, Hickory, St. Clair, 
Cedar, Polk and Dallas; and Drs. Shumard and Litton observed it 
in Perry, Franklin, Ste. Genevieve and other counties. 

Its thickness is very variable, from one to seventy feet. At 
times it thickens very rapidly; so much so, as to increase thirty 
or forty feet in a few hundred yards. 

In a bluff about two miles north-east of Warsaw, is a1•'Very strik~ 
ing illustration of this change of thickness. This sandstone crops 
out along the bluff; between the 1st and 2d Magnesian Limestone, 
and in a few yards decreases in thickness from twenty feet to one. 
Where thinnest it is semi-vitreous, and the· line of demn.rcation 
between it and the limestones is very distinct~ 

Near the same place is a locality where the sandstone thickens 
so rapidly: as to' present th.e appearance of a- dyke, cutting.o:lf th& 
strata,· of.: lw~~: ab1'l'&aE:d ·beiow,that Fbrnmtro1u . I~l!av& ha~d · 

. · ·t:hie"J,~en~'O-flltthi&-dyik~mt~·\m!M!S'with the 
.i!JI!· ~1:1;· "w&l~olt·' at&' halt sandstone and half 
·iWt> rocks :firmly· cemented together; 

On Bear·Oreek, south-west of Warsaw, is another instance of the 
same· phenomen<>n, still more remarkable. Fig. s·is a hasty sketch 
made upon the spot 

In this section the· highest rock exposed is the Chouteau Lime
stone ; the highest in the lower exposure is the 1st Magnesian Lime
stone; the thick white stratum in the middle is the Saccharoidal: 
Sandstone; and the large Ill.ass; in front is the same, suddenly increas
ing in: thickness from. one and a half to twenty feet, cutting off the 
strata of limestone both above and below it, like a dyke of trap, or 
greenstone. The rock below tlie Saccharoidal Sandstone is the 2d 
Magnesian Limestone. The projecting thick mass is a homogeneous 
friable white sandstone, while the regular bed, on each side, shows 
lines of stratification and is more vitreous. 

Such are the facts here; a.nd similar phenomena were observed 
in the railroad cut above Hermann, in JYioniteau1 a,nd elsewhere, by 

• 
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myself 11nd Mr. Meek; but I must admit that such a freak among 
sedimentary rocks, I have never observed in any other formation. 

One might give a satisfactory reason for its penetrating the strata 
above, but by what proC1:lSS of Nature it was made to cut off the beds 
below, is not so obvious. There is, perhaps, a possibility, that after 
the deposition of the 2d Magnesian Limestone, the waters, which 
deposited the silicious matter of the sandstone, first cut a channel in 
the upper strata of the limestone. But future investigations may enable 
us to solve t~e difficulty more satisfa.ctorily. 

Fig. 8, 

YIEW OF TIIE SAOOIIAIWIDAL SANDSTONE ON Bl!li'.R (JREEK, ST. CLAIR COUNTY. 

Organic Remains . ..._.A few imperfect shells, probably of·tbi~~·~ 
Murchisonia, discovered by Mr. Meek, are the only org:~~t(~ .. 
yet observed in this sandstone. Those fossils were im:z~·,~.ei.ie\ 



GEOLOGY OF MISSOURI. 121 

tionary masses, which may have contained them previous to the de
position of the sandstone. 

Stratigraphiaal Position. - Sections 19 and Nos. 4 and 5, of 
Pl. XIV., show its place between the 1st and 2d Magne~ian Lime
stones. See, also, Fig. 8. 

Eaonorn'iaal Value. -The purer portions of this rock furnish 
the best sand for glass manufacture, cements and mortars ; and, 
in short, for all purposes for which similar material is used. It 
sometimes renders the soil too sandy; as may be observed south of 
Bolivar and mttny other places. 

JJfineral Oontent8. - Fragments of chert, and the infiltratecl 
oxides of iron, c:uhomite of lime and silex, are the only mineral 
substances seen in it. · 

l<l 1.1-20 ?t!ACINESIAN LIMESTONU. 

The Lithological clmmctcrs of this Formation u,re very much like 
those of the 1st Magnesfan J;imestone above described. The follow
ing section from the bluffa of the Osage, above Warsaw, will give nn 
irlcn. of its gcncml chn.mctcr: -

No. l. -12 fe<1t lat ~!agneHilln Limestone. 
No. 2 . .....: 4· feet Sa.ccharoiditl Sandstone. 
No. 8. -15 feet of sort, earthy, ll.no·grainod, yellowish wliite or drab silico·magne

aian limestone, with a conoholdnl earthy fracfure, In beds from .half cif 
an lnoh to one foot thiok, lnterstratlfied with thin layers of bluish silico
argillaoeous lla:agnes'ian Limestone. It is called " OottM Rocle." 

''No; 4. -1 foot of ooarse-graine4 crystalline greenish brown limestone, in thin 
ln,minro. The crystals arc as !u.rge as buck-shot, uncl give the rock a 
brecciated appearance. 

No. 5. -8 feet of limestone, like No. 3, intcrstrati:fiecl with chert. 
No. 6. -10 feet of comp1ict buff silicious limestone, fillci.l with hetwy spa1· and iron 

pyrites, some parts so varicgatei.l with flc~h-colored Rpots as to present 
tiie appearance of a breccfo _;_a beautiful and dura,ble miwble . 

. No. 7. - 3 feet coarse grn.y brown and buff crystalline mngnesiun lim.estone, :filled 
with masses anti veins of calcareous spO:i~: 

No. 8. -1 foot,Jiko No. 3. 
·No. 9. -5 feet, like No. 7. 
No. 10. - 5 feet of h1tr1l compact gnty si!ioioi1S limestone, intersti·ati:fied with chert 

and "Cotton Rock." 
No. 11. -1 foot of yellowish gray S11ccharoiclal Sandstone. 
No. 12. -4 feet, like No. 10. · 
No. 13.-10 feet, like No. 3. 
No. 14. -5 feet semi, oolitic sub-crystalline hard gray silicious limestone, interstrati

fied with compn,ct flesh-colored silicious beds. 
No. lo. - 6 feet of soft buff fine-grained Magnesian Limestone, interstratified with 

chert ani.l a compact flesh-colored silicious limestone. 
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No. 16. - 25 feet of coarse gray and buff silico~magnesian limestone, variegated by 
cavities filled with a white or yellowish pulverulent silicious substance, 
which decomposes on exposure and leaves the rock porous. It is an 
excellent fire-rock. 

No. 17. -4 feet, like No. 14. 
No. 18. -10 feet, like No. 15. Strata undulating. 
No. 19. -2 feet of fine compact flesh-colored silicious limestone. 
No. 20. -8 feet of hard gray crystalline semi-vitreous calcareous sandstone, with 

chert interspersed. 
No. 21. - 20 feet slope to water. 

A specimen from No. 3 of this section, from Mr. Atkisson's well 
at Warsaw, gave, by Dr. Litton's analysis, in 100 parts-

Silica, 
Alumina aml peroxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 

13.27 
0.52 

47.01 
38.86 

99.66 

A specimen from the bluish silico-argillaceous* beds of No. 3 
gave, in 100 parts-

Silica, 
Alumina and peroxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 
Water, 

A specimen from No. 16 gave, in 100 parts-

Insoluble in hydrochloric acid, 
Al urn in a and peroxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 

63.44 
10.72 
13.59 
10.75 
0.41 

98.91 

6.08 
0.60 

52.16 
.40.39 

99.23 

The white and yellowish part of the same rock gave, in 100 parts -

Silica, 
Alumina and a trnce of peroxide of iron, 
Lime, 
Magnesia, 
Carbonic acicl and water, 

91.14 
1.63 
2.60 
1.56 
3.01 

100.00 

* Very thin strnta of bluish white silico-argilfoceous magnesian limestone, 
al)ound in the upper part of the formation. 



0 
'-' 
8 
2 
0 

:::..:.i 

~ 

0 ~ 
C'l ~ 
g A .. ....... 

:.¢ ...:::; 
c;. .. ~ ;!:: 
<:,,) ~ ~ r 

-n ~ -;;:: ii!= 

~ '3 0 

~ :::: ~ 
E-i 

~ ~ ;::: '"\;; 

""" ~ 
~ 

~ ~ ;Q ·:::S ~ 
~ ~ ~ ~ 

~ .~ ~ "" 'S ""' ~ 
.5:) ~ ~i 
~· 

...... 
"" ~~ c.~ 7i 

~'~ ..... c-~ 
I 
~' ": ~ 



GEOLOGY OF MISSOURI. 123 

A specimen of semi-oolitic, gray and buff, porous silico-magnesian 
limestone, from .the prairie north~east of Warsaw; gave, in 100 
parts-

Insoluble in nitric acid, 
Alumina and peroxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 
Water, 

.. 

6.67 
0.98 

49.85 
41,98 
0.90 

99.88 

In many places, this Formation contains thin beds of white pul
verulent argillo-silicious mineral, which is. frequently called Chalk, 
and is often used as a substitute for that mineral. 

A specimen of it from the land of Mr. Ruby Walker, of Cooper, 
gave, in 100 parts -

Silica, 
Alumina, 
Lime, 
Water, 

89.18 
7.87 
0.52 
2.21 

99.28 

These results prove it entirely different from chalk, which. is a 
very pure carbonate of lime. 

Range ana TMckneaa, -I have observed this limestone in. Boone, 
Oo?p_er, , Moniteau, O~Ie, Callaway, Morgan, Benton, Pettis, St. 
OJ.a¥, Cedar, Green, Cam.den, Ste. Genevieve, Gasconade, Frank
lin, Polk and Dallas. It forms many of the bluffs of the Osage, 
Pomme de Terre, Sac, Grand and Tebo rivers, and of the Mis
souri, from Providence to Washington. 

Its thickness above Warsaw is more than 180 feet; and on the 
Moniteau, in Sec. 18, Town. 46, R. 15, it is 156 feet. See the fol
lowing, taken by Mr. Meek at that place: -

No. 1. - Saccharoidal Sandstone, . 
No. 2. - 2d. Mn.gnesian Limestone, 
No. 8. - 2d. Sandstone, 

. . 4 feet. 
, 156 feet. 

5 feet. 

Its stratigraphical position is between the Saccharoidal .and 2d. 
Sandstone, as seen in the section above, and in Nos. 6 and 7 of 
Pl. XIV. 

Organic Remains. -But few fossils have been observed in this 
Formation. Mr. Meek discovered some imperfect specimens of the 
genera Straparollus, Murchisonia and Pleurotomaria. 
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Dr. Shumard has observed two species of Straparollus and 
Murehisonia melaniaformis. I saw a Straparollus near Warsaw, 
and a MureMsonia melaniaformis and Crinoidal columns at J ef
ferson City. 

Economical Value. -The so called " Cotton Rock" of this 
Formation is very soft when fresh from the quarry, and can be 
easily wrought for building purposes.. It is much used for chimneys 
and all ordinary structures, and is more durable than its lithological 
characters would at :first indicate, as it hardens on exposure ; but it 
seldom becomes sufficiently strong to s'llstain the pressure of heavy 
masonry, or so compact as to endure our climate without disintegra
tion, unless care be taken to select the harder becls where free 
from joints and seams, as the most of those used in the Capitol at 
Jefferson City. Many of the comp:1Ct silicious beds, afford a very 
clu1;able building rock. Some becls make an excellent fire-rock. Soils 
produced by its decomposition are good; but the almost indestructi
ble masses of chert left on the surface, are very troublesome 
to the cultivators of the soil, as many in the counties of Benton, 
Morgan and Moniteau can well testify. 

Mineral Contents. -The eliert of this Formation is often beauti
fully agatized. Heavy Spar,* Calcareous Spar, "f and Iron Py1·ites :~ 
are abundant. At a locality, in the prairie north-et1st of vVarsaw, 
there is a large bed of heavy spm· or sulphate of baryta, which is 
penetrated by numerous long cylindrical columns of iron pyi·ites. 
The iron pyrites often decomposes and leaves the spar full of par
allel holes. 

Sulphate of Magnesia frequently forms incrustations in the 
crevices and caves; sillphate of iron, also, exists as an incrustation 
in many places. 

Siilphurets of Copper and Zina occur in small quantities. I am 
incl,ebted to Judge Wright, of Warsaw, for one locality of those 
minerals, north-east of that town. 

Galena, the mineral of our miners, is found in large quantities in 
this limestone, in Moniteau,!/ Benton and Morgan counties; and has 
heen seen in St. Clair, Hickory, Dallas and Polk. Several mines have 

·* IIeavy Spar, Sulphate of Baryta, is the well-known Tiff of the miners. 
t Calcareous Spar is called "Blossom,'' or " Glass Tiff, " by miners. 
t Called Sulphur by coal miners, a~d lriundic by others. 
11 For an account of the Lead Mines of Moniteau, see Mr. Meek's Report; and 

for those of Franklin, Dr. Litton's and Dr. Shumard's Report. 
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been opened on Cole-Camp Creek, in Benton, which promise. an · abundant yield. 'l'here is much lead in that region. 
A specimeti of galena from a mine opened by Mr. James Glenn, near this creek, in Town. 42, R. 21, gave, in 100 parts-
Sulphur, 
Lead, .. 13.86 

85.43 

99.29 A specimen from this locality, was reported as yielding 90 per cont. of I,ead; but I saw none quite so rich in that metal. 
Good hon Ore, Hematite, wa,s observed in Dallas, wesf of B.uffolo. '..l1lrnt ore wi1s, also, seen in the bluff above Warsaw; but in this loeuJity, it contains too much sulphuret of iron, as the following an111ysis shows: -

Sulphm·, 
Silica, 
I'()l'O:X:itfo of iron, 
.Almniu11, 
W11tcr, 

1.05 
2.11 

89.85 
0.87 

10.01 

Cont~ary to tho expectation of many, the 2d Magnesian Limestone is proved to be rich in minernl deposits. 
Clark's SuJ:pJi.ur Spring, on the north of Grand River, rises from a valley of denudation in this Formation. 
The scenory connected with the 2d Magnesian Limestone IS well 'represented in Pl. VII: 

F. w - 2ND. SANDSTONE. 

This is usually a brown or yellowish brown fine-grained sandstone, distinctly stratified in regular beds, varying from two to eighteen inches in thickness. The surfaces are often ripple-marked and micaceous. It is sometimes quite friable, tliough generally sufficiently indurated for building purposes. The upper part is often made up of thin strata of light, soft and porous, semi-pulverulent sandy chert or horn~stone, whose cavities are usually lined with limpid crystals of quartz. Fragments of these strata are very abundant in the soil and on the ridges where this sandstone forms the surface rock. It sometimes becomes a pure white fine-grained soft sandstone, as on Cedar Creek in Washington county, in Frank
lin and other localities. 

Bange and Tliiekness. -This rock was observed on the bluffs 
of the Niangua, Osage and Gravois, in the counties of Camden and 
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Morgan, ·where it is seventy feet thick.. Nos. 6 and 7, Pl. XIV. 
Its stratigraphical position is between the 2d and 3d Magnesian 
Limestones, as seen on tP,e Niangua and Gravois. •(See Nos. 6 and 
1, Pl. XIV.) 

Organic Remains.* - Some very imperfect shells of the genera 
Orth is, Leptaena and Straparollus, and a Trilobite, were found in the 
cherty portions of this Formation, on the Niangua. Dr. Shumard, 
also, observed a Pleurotomaria and Orthoceratite in this rock, in 
"Franklin county . 

.E9nomical Value.__;Some of the strata are so true and even, 
present -surfaces so smooth, and break so easily into any desirable 
shape, that it furnishes excellent building- material and :flagstones at 
a very moderate expense. When· fine-grained and purely silicious, 
it makes a very refractory fire-rock, as experience has abundantly 
proved. The excellent hearth-stones use<i in the iron furnaces at 
Pilot Knob and Iron Mountain, and at the Moselle Iron Furnace, in 
Fl'anklin county, are from this Formation. 

It has a deleterious effect upon the soils over it, save where they 
are so clayey as to. need sand to render them light and porous. 

··At Cove Mine the lode of galena extends into this sandstone. 
(See Dr. Litton's Report, p. 18, Part ll.) 

F; .,..:an MA.GNESI.A.N LlMESTONE. 

This limestone is exposed in the high and picturesque bluffs of 
the Niangua, in the neighborhood of Bryce's Spring, where the fol
lowing strata were observed : -

No. 1. - 50 feet of the 2d Sandstone. 
No. 2. -80 feet of grs.y and buff crystalline silico-magnesian limestone, somewhs.t 

clouded with :flesh-colored spots and bluish bs.nds. It is reguls.rly stra-

· tiiied in thick beds, some of "which have ms.ny cells" :filled with a white 

pulvern.lent silicious substance; while others are ferruginous and semi
oolitic. It conts.ins very little chert. 

No; 8; _.__ 50 ·feet of blue and white ferruginous chert, interstratified with hard, com-
. pact ind flesh-colored silicious limestone. 

No~ 4;'-190 feet, like No. 2, save some beds·a.re hard, compact, buff· or flesh-colored 

and silioious. . . 
·No. 6. -2<> feet of light drab tine-grained crystalline silico-magnesian limest<1ne, 

often slightly tmged' "with peach-blossom and beautifully clouded with 

,, :!"BM-1tersi1<>ts'and band~ of the same hue· or flesh. colOr •. It is distinctly 

. :, ( ·. . . "": $.'&Wied' m 'btlds of medium thickness. 
'~"<:No.·'6;-·f>() feet, like No. 2 • 
. ·,~"~01.1:-so feet of the Sil Sandatone crops out lower down. 

'~- •'Mir! Mi!&lt bas lately round; hi the eliert-bed or fhis :Formation, a !l'rt7.ii1>1% ot the u-11.rlunellus, 
wb.Wt~aaik.Sllum&rdconsideridentlcal'WithonethatoC<:U:rsmthePOt!da.$~:neoftlie N.W. 
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A specimen from No. 5 gave, by analysis, from 100 parts-
Insoluble in nitric acid, 
Alumin11 and peroxide of iron, 
CarboU11to of lime, 
C11rbonu.te of mitgnesfa, 
Wate1·, 

6.21 
1.07 

50.80 
40.56 
0.21 

98.85 

Raripe and TMolcness. - It is exposed in the bluffs of the Ni
ang1rn nea,rly all the way from Edwards' Mill to its mouth, and 
thence in the bluffs of the Osage to the mouth of the Gravois, and 
sever:ol miles up that strca.m. Throughout this whole distance there 
is sci1rccly m1y clu1ngc in its lithologicnl characters. Its thickness, 
where fully developed, is more than 390 feet, as that much was seen 
in the Section near Bryce's Spring, where the whole is not exposed. 
It is, doubtless, 500 or 600 feet thick. · 

lts stratirpapldeal po.~ition is between the 2d and 3d Sandstones ; 
as in Nos. 6 and 7 of PI. XIV. 

Organ-le llernain.~. -I saw but one fossil, an Ortltis, in this 
Formntion i hut Dr. Shumi1riil'. has observed some species of Pleuro
tornari(t, and Turbo; also, Straparollus ( OpMleta)aorrplanata and 8. 
laevata. 

Eaonomiaai Vaiue. -Nearly all the limestone ofJhis· Formation 
will make good building .m~terials. /The J;i.a.r:d, compact, clouded 
varieties, fN!ll Nos. 8 .a!fd 4. <>f theJast. section, are :line and durable 
marble; while: the evenctextured beds of No. 5, will furnish an inex
haustible supply of material, inferior to none in Missouri, for beauty, 
durttbility, and the ease with which itmay be wrought. 

Minerai Contents. - Iron Ore of good quality, occurs in this 
limestone. But the most important locality is on the ridge in the 
forks of the Little and the Big Niangua, extending from the mouth 
of the former to Sec. 12, Town. 38, R. 18. (See Analysis 46, p. 
94, Part IL) Lead was found in this rock in many parts of the 
State. The mines at Erie and on the Gravois, are in it, as are 
nearly all of the Eastern mines. Copper, Zina and Cobalt abound in 

• this limestone, in the eastern counties. This, in short, has been con
sidered tlie metalliferous rock of the State; and, doubtless, contains 
more valuable ores than any other Formation in our territory. 

Oaleareous 8pa1· abounds in this limestone ; and always, so far 
as my observation has extended, accompanies the lead ore; while 
Sulphate of Baryta has generally been found with that mineral in 
the 2d Magnesian Limestone. 
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Some of the grandest scenery in the State is produced by the 
high castellated and mural bluffs of this Formation, on the Niangua 
and the Osage. 

There is, in the right bank of the Niangua, one mile south of 
Morris', a very singular disturbance of the beds of this limestone . 

. A kind of dyke, seventy feet thick, cuts off the strata, the entire 
height of the nearly perpendicular face, which is about 100 feet. 
This immense fissure is filled. with the fragments of the original 
strata, cemented with calcareous spar. Disseminated through this, 
I saw small masses of the sulphurets of iron, lead, zinc and copper. 
The following sketch shows the appearance of the bluff at that place. 

Fig. 9. 

DYKE IN· THE MAGNESIAN LIMESTONE ON TUE NIANGUA RIVER. 

Bryce's, or the Upper Big Spring, probably the largest in the 
State, rises from this limestone. 

F. '!/ -3D SANDSTONE. 

This is a white Saccharoidal Sandstone, made up of slightly 
cohering, transparent, globular and angular particles of silex. It 
shows but little appearance of stratification, yet the well-marked lines 
of deposjtion, like those of a Missouri sand-bar, indicate its forma-
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tion in moving water. This is the least changeable of all our sand
stones. It wa,s partly stratified ancl colored light brown, in one or two 
}>laces on the Nia.ngua; and these are the only changes observed in it. 

Range and Tlt-idcness. - This sandstone has been observed only 
on the Grnvois, and the lower portions of the Niangua. Its greatest 
thickness observed is thirty feet. 

Strat·~qrapMaaZ Positi'on. -Nos. 6 and 7, of Pl. XIV., shows its 
true position between the 3d ancl 4th Magnesian Limestones. But 
its position below the 3d Magnesia,n Limestone, makes it as old, at 
lettst, as the Calciferous Sandrock, and there is great probability 
th.at it will prove to be Potsclnm Sandstone. * 

OJ:qania Remains. -No fossils were seen in this sandstone . 
.Economtaal Valite. -It would furnish the very best materials, 

in inexhitustible quantitfos, for the manufacture of glass, cement and 
other articles, :for which pure saml or silex is used. 

1'1 .. -4~·11 J\lAGNl~SIAN Lnrns~·ONE. 

This i1rcsents more permanent and uniform lithological charac
ters than any of the l\fognesian Limestones. It is usmilly a grayish 
buff, co:1rsc-gra,inctl, crystalline magncsiltn limestone, containing a 
few c:witics fillc<l with loss indurated silicious matter. Its thick 
uniform beds contain but little chert. 

Ilan11e and TMalcness. -It forms the base of the bluffs of the 
Nfongmt, from a point some ten miles below Bryce's Spring to the 
mouth of'that river. ·At the upper place mentioned it emerges from 
the water, and rises gradually until it reaches an elevation of 300 
feet, about three miles ~elow Gunter's Big Spring, as shown in· 
PI. XIV. It has been observed on the Niangua River and on the 
Osage. 

Strcetigrapldaal Position. -This limestone underlies the 3d 
Sandstone, as shown in Nos. 6 and 7 of Pl. XIV., on the Niangua. 

Mineral Contents. -Calco,reous spo,r, heavy spar, and iron ores 
are the only minerals seen in this limestone. The brown hematite 
is quite abundant at some localities on the Niangua. 

Organia Remains. - No fossils of o,ny description have been 
observed in this Formation ; yet we are not to conclude none will be 
found, when it shall be more carefully examined. It is, doubtless, 
as old as the Potsdam Sandstone. 

Economical Value. -The beds of this rock will furnish any 
amount of limestone suitable for all the ordinary uses to which such 

* Since this Report was written, l'!Ir. Meek has discovered a Trilobite in the 3d 
Magnesilin Limestone, which he and Dr. Shumard consider identical with one in the 

. Potsdam Sandstone of the North-West. 
I 

• 
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material is applied in the useful arts. The soil, from its decomposition, 

is very productive and comparatively free from the chert, so common 

in those derived from the other ~fa,gncsian I.imestones. 

~·ig. 10. 

VIEW OF A NATURAL BRIDGE U1 THE 4Tn MAGNESIA)! LT!IIESTO)!E, 0:'1 T1I.E NIANGUA. 

Several caves and the bridge sketched above, were observed in this 

~ rock. The scenery produced by this Formation is pcculia,r and in

teresting. Plate VIII. exhibits its characteristic features. The bluffs 

usually rise from the bottom in a perpendicular wall to the height of 100 

feet, and then in a gentle slope by terraces to the top of the Form

ation. The rise in each of these terraces varies from one to three feet, 

accorcling to the thickness of the stratum which forms it. Each pre

sents a surface from five to ten feet wide, covered with a luxuriant 

growth of grass, shrubs and vines. The bl{rifs thus formed rise bygentle 

slopes into rounded knobs, surrounded by the terraces above men

tioned. The whole reminds cme of the vine-clad hills of the Eastern 

world.; while the rich soil, the natural terraces, and the salubrious cli-

* mate, all adapted to the growth of the grape, invite vine-growers to oc

cupy the beautiful and picturesque valleys of the Niangua and the Osage. 
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8l0)0'l'TON cm Mn. BrnWIINR'S AJt'rES!AN WilLL. 

As some may be rlesirnus of compn,ring onr section with thn,t obtained from the 
borings of J\Ir. Bclchcr's Artcsifl,n well, at St. Louis, I insert the latter, together 
with notes, a8 copied from the jourrn1l of l.iol'ings, kept a.t the Refinery. It will be 
somewlrnt dilTicnlt to make out tho prm1llclis111 between this and our section. This 
1liflicnlty mfly 1triHe from tlte nbsence of some one or more of the formations, !It the 
well, which l\l'O form1.l ebowltere. 

·······-·-·········-----------·-····---·---------------'---. 

No. 

1 ......... 
1

. S:11u!Hto1w, ............................................... . 
:.! ......... Rlrnlc awl Uln.y, ......................................... . 
U ......... , H:uul~4to1lo, ............... ~ ............................... . 
-1 ......... 1 Cln:l'ty .U.ock, ............................................ . 
Ii ......... /' Limt•Htouo, .............................................. .. 
G ......... .Blue Sfate or Shale, ................................... . 
7 ... , ..... / Snni!Htonc, ............................................... . 
8 ......... Bhnfo or blne Slnto,. .................................. .. 
D ••••.. ·•· ( LinrnRtonc, .............................................. .. 

10 ......... , Sani.ly Slu1.]o or blew Sandrock, .................... . 
l 1 ....... "I! L __ inwst.onc. wi t .. h Snntl,. ...... , ......................... . 

·1 ~'. ......... H.etl i\forl or wft rct! Sandstone, ................... . 
I:: ......... 

1 
SI.in.le or soft bl1.1c Sln.te, .............................. . 

1 ......... i n.ctl l\fal"l or soft rorl Sltttc, .......................... . 
1 r ..... ..... Sltnle or blue SJ:ito,. ................................... . 
] Ii ......... 1 'Lirnostonc,lowcr pflrt milrnd with sand .......... .. 
11' ......... 

1
Slrnle01•)ll11c Sb1tc, .................................... . 

·1 H .......... llitnminous lll!Lrl or b1·own Slnte, ................. .. 
In ......... [I Shalo or blue Slate, ................................... .. 
'~.~O......... l~ilntifitnnc, ............................................... . 

28 28 
2 80 

231 21]1 
l;j 270 
H euo 
ao 380 
75 .ji)5 

1-~- ~iilli 
38} 4~JG 

IF GOI} !l 

128J oao 
15 GJG 
30 G75 
50 725 
30 755 

110 874 
()() 040 
15 055 
80 1025 

13± 11()!) 

~~ :: : : :: : :: ~J,~l:;:?~~'.~;~l~~{~:·::.·:·:::: :.:_·: :: ::_: .. :::·:··.:··--:·:·: :_:.:_::·: :_::_·:·:·: :.:.:.::.: \ 
G~ 1221 

128 1;-3CD 
17 13/(j 

2 I......... LirneHtonc, ............................................... . 20 13DG 
~~G ......... i;,1hnle 01· Slate, ........................................... . 513 14D2 
2G ......... l\IngirnHinu· Limestone, ................................ . g4 1-:J8G 
2'1 ......... White 80ft Snndstonc, intcrstrn.t.ified with la.ycr> 

of Limestone, and in some pa.rts Clay, ........ .. GOO 2liil 
----~-~----....C..~~--

"At MiO feet below the surface C:1J'bm·ctte<l Hydrogen first mudc it.s tippe:wunce ; 
and 1Lt. 7f>O feet much mm·c g11s evolved. 

"At rn.o feet, wa.ter was salt.y. 
"At. 8GR feet, it conta,ined 11 per cent. of common salt. 
"At 1,027 foot, the witter contiiincd 2} per cent.; urnl the evolution of gas was 

more 11l>1!mlnnt. 
"At 1,0nO foot, the •1i.rnutity of gas evolved began to diminish, aml continued tc 

do so until re11ching the depth of 1,183 feet, when it beg1tn to increase. 
"At l,rno feet, there was mo~·e g11s, aml the wt1ter contained Jess stilt-one 

pouml contained 148 gr!lins. 
"At 1,231 feet, the W!lter contained 3 per cent. of S!llt.'' 

I 2. 
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TABULAR VIEW OF GEOLOGICAL FORl\lATIONS. 

It mn.y be interesting to compare the formations already discovered in Missouri 
with those known to exist elsewhere in the world. For this p111·pose we h::tve compiled 
a tttble, from stm1dm·d authors, of all known Formations, l1Ud pfoced them in the first 
column; l1ntl in the fast column, each of those observed in Missouri, opposite its 

known equivalent. 

GENERAL. 

SYSTEl\I I. - QUATERNARY. 

Alluvium. 
Newer Pleistocene. 
Older Pleistocene. 
Drift. 

SYSTEM IL -TERTIARY. 

Pleiocene. 
i\Ieioccne. 
Eocene. 

SYSTEM Ill. - CRETACE01JS. 

Chalk. 
Green Sand. 

SYSTJ'Di IV, - WEAJ,DEN. 

W ealrl Clay. 
Hastings' S:ind. 
Purbeck Beds. 

SYS1'm! V. - OOLITIC. 

Upper. 
Middle. 
Lower. 

SYSTEM VI. -LIASSlC. 

Upper Lias. 
Marls tone. 
Lower Lias. 

SYSYE3! VII. -TRIASSlC. 

Upper Tritts. 
Muschelk:l.lk. 
Lower Trias. 

SYSTEM VIIl. - PERMIAN. 

Upper Permil1n. 
Lower Permian. 

MISSOURI. 

SYWrEM I.-QUATERNARY. 

Alluvium. 
Bottom Prairie. -r.· 
muff or Loess. -r.
Drift.. 

* Tll.ia. may not be the exiwt e<1uiwlent of the corresponding FormAtion. 
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GENERAL. 

SYSTEM IX. - CAitDONH'IUROUS. 

Coal l1Ie11sures. 
Mountain Limestone. 

>YSTlrnI X. - DllYONIAN. 

Old llc<1 Sandstone. 
Chemung Group. 
Portage Group. 
Jfomilton Group. 
Upper Ifo!U.erberg Group. 
Oriskany Samfatone. 

~YSl'lrn xr. - SI!.Ul\IAN. 

l)'}icr Silw·ian. 
J,owor Hcldorbcrg Group. 
Onond11g1t Srtlt Group. 
Ningar:i Group. 
Clinton Group. 
Mcdinn, S1mcfatonc. 
Oneida Conglomerate. 

Lowa Silurian. 

Hudson Itiver Group. 
Utica Slate. 
Tl·enton Limestone. 

MISSOURI. 

SYSTlll! IX. - CARBONilillROUS. 

Coal Measures, 
Mountain Limestone. 

SYSTm! X. - DEVONIAN. 

Chemung Group. 

Hamilton Group. 
Upp er !folder berg. 

SYSTEM XI. - SILURIAN. 

l7p1)er Silurian. 
Lower Reldcrberg Group. 

Niagara? 

Lower Silitrian. 

Hudson River Group. 
Utica Slate ? 
~'renton Limestone. 
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Dliick-Rivor & Bird's-oyo Limestone. 
Chazy Limestone. 

Black-River & Dird's-eye Limestoni:. 

Calciferous Sandrock. 
Potsdmn Sandstone. 

Calciferous Sandrock. 
Potsdam Sa.nclstone ? 

METAi\IORPHIC ROCKS. 

The only place where rocks, apparently metamorphic, ha;ve been 
observed, is at Pilot Knob. The upper part of this mountain is 
made up of beds of Iron Ore interstratified with metamorphic slates, 
more or less impregnated with iron. Some of these slates are sili
cious; others appear like metamorphosed conglomerates; while a few 
thin strata are talcose or argillaceous. These beds often contain a 
very forge per cent. of iron; the less compact varieties, which occur 
towards the summit, have more of that metal than the lower beds. 

They are very distinctly stratified and divided by joints into 
rhomboidal masses, which, in the iron beds, are often very regular. 
This jointed structure of the ore greatly facilitates the operation of 
the miners in excavating it. These strata occupy the top and south-
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western slope, dipping in that direction at an angle of thirty or 
thirty-Jive degrees. 

These rocks, though limited in extent to a very small space, 
acquire an unusual importance from their association with one of the 
most extensive iron deposits of the State. The base of Pilot Knob, 
on the north-east, appears to be made up of Porphyry and Iron Ore. 

IGNEOUS ROCKS. 

Besides the stratified formations already described, there are in 
Missouri several varieties of Igneous Roelcs. Granite, Greenstone 
ancl Porphyry, are the most important yet observed. 

GRANITE •. 

In Town. 34, R. 3 E., Sec. 15, N. W. t, is an exposure of good 
reel granite. The feldspar is in coarse grains or crystals of a red or 
flesh color; the quartz is transparent, nearly colorless, ancl not so 
coarse or abundant as the feldspar; while the mica occurs sparingly 
in small irregular crystalline particles of a silvery gray color. 

On the west, this granite rises above the surface, at an angle of 
thirty or forty degrees, in a rounded dome-shaped hill, to the height 
of 110 feet. On the surface ancl at the base, there are numerous 
rounded masses, varying in size from four to forty feet in diameter. 
These boulder-like mrisses were produced by joints, which sepa.rated 
the surface of the Granite Knob into huge blocks, whose angles and 
edges ha.ve been removed by atmospheric and aqueous agencies, act
ing upon them during the long period sin,ce their uphea.val. Many 
of them•have rolled down to the base, while others remain in their 
original position on the Knob. Some rest upon very narrow bases ; 
and one, about five feet in diameter, is so exactly poised on a small 
base that it can be moved with a very slight pressure of the finger, 
and is a very fine Rocking Stone. 

The Granite is easily split into regular blocks of any desirable 
size and dimensions, :1nd appears to be very durable; :1S the blocks 
at the quarl'.y, which were split out eight years ago, show no signs 
whatever of disintegrntion. It is an excellent building material, 
and would, rough-hewn, produce the finest effect in all large struc
tures and heavy masonry. It can scarcely be surpassed for city use, 
where strength and durability are desirable. 

In other places this rock has no mica, and becomes a coarse
grained Granulite, which decomposes much more readily, and is, 
generl!l>Uy, of but little value for building purposes. 



GE 0 LOGY OF MISS 0 URI. 135 
QltllBNSTONil. 

Some four miles north-east of Pilot Knob, masses of greenish 
black sub-cryr;talline Greenstono, rest upon the slope of a Porphy
ritic ri(lgc. '.rheso frngmonts, though not in place, came, without 
doubt, from localities in the neigborhoocl, as we saw no indication· 
of Drift, 01· the agencies which produced it, in this part of the 
State. 

l'OlU'IIYl\Y. 

'.L'his is a, compact l'od<lish purple fc1dspathic rock, which brrn1ks 
witli u. Rlnooth conchoitlal fra.ctnre, and conti1ins crystals or frag
ments of difforcnt Hha.1fos, nsnally lighter, but sometimes darker than 
the ni:tBS. N ea.rly all tho hills and ridges in the neigborhoocl of' Iron 
1\Iounta.in ilJH1 Pilot ](nob are, wholly or in pa.rt, formed of this rock. 
The bnsc of hlot Kuob, nonr the lower p11rt of the north-eastern 
slope, nppen.rs to bo nmde up of it and iron ore. It is very variable 
in appo:1ra.nce, often rcsemhling brecciit, 11nd at other times present
iug tho elw.racteri1Stics of mctamor1)hosecl conglomerate; and is usu
ally sop1tn1tod hy joints into rhombic or cuboiclal blocks. 

In mnny phtcosit woula furnish a.n abundance of material well 
adapted to all purposes where it hard beautiful surface and a fine 
pofoih is dosimble; such as window-sills, hearths, jam~s, mantel
pieces a.ml ti1blcs; for it is .so hard, no ordinary accident or use would 
injul'C the polish or scratch its surface. 

'.i1his J>orphyry is one of the oldest rocks in the State. No op
portnnity OCClUTed for determining whether it b ~ older than the 
Gra.nite; but there can be no doubt tlmt it was formed before the 
Gn:enstone, a.ml tho Iron Ore of Shepherd Mounta,in, and the Shut
In, and pl'Ob:i.bly before th:1t of Iron Mounta.in, as the ore at Shep
her1l Moun ta.in and tho Shut-In is found filling regular :fissures, like 
dykes, in the Porphyry of those localities. The Greenstone is 
s:iid to occur in dykes in this rock. It must be older than the 
stmtified rocks. of this region, as they are usually found resting 
upon tho knobs and ridges of the Porphyry, in a position so nearly 
horizonti1l as to preclude the idmt that they were deposited before 
the upheaval of tho principal masses which form the hills. Whether 
the slates interstratified with the iron, near tho top of Pilot Knob, 
be older, is not so easily determined. 

'!'ho Iron Ore of this rock gives it an unusual importance in a 
scientific and economical point of view; for the most important de
posits of that metal in the State, are in it. The ore at Iron Moun-
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tain; Shepherd Mountain and the Shut-In, is in the Porphyry. No 
other minerals of any importance were seen in it. 

Such are the rocks of Missouri, as they have been observed 
c1uring the progress of the Survey. Several features described 
have appeared to us somewhat striking and peculiar. This is particu
larly true of the abnormal coal-beds, and the dyke-like cha.racter 
often assumerl by the Saccharoidal StLndstone. A few of the facts 
stated ma.y challenge a doubt in the minds of some; but the evidence, 

upon which they rest, appetLrS perfectly conclusive. 
By an examination of the sections and maps accompanying this 

Report; it will appear that the stratified rocks of the Sttite lie in a 
position nearly horizontal. There are, however, a few importtLnt 
variations. The strata rise and form a Geological ridge, which com
mences on Salt River, in Ralls county, and extend through Pike, Cal
laway, Franklin and Washington to the Iron Mountain. Spring
field, is also, on an elevation of the st1;ata, which, probably, extends 
to the Iron Mountain. There is another elevation in the valleys 
of the Osage ancl the Niangua. Depressions, also, exist; one in the 
strata at St. Louis, and another, doubtless, still more important, in 
the South-East. But there are numerous undulations, which pro
duce axes of elevation and depression in various parts of the State. 

After :P\ssing the mouth of the Osage, in ascending the Mis
souri river, the strata are found dipping gradually beneath the sur
face, until, at the Iowa line, a part only of the upper Coal Series 
remains above the surface; the Silurian, Devonian and nearly all 
of the Carboniferous rocks having disappeared below the river. On 
the Osage, also, the Silurian, Devonian and Lower Carboniferous 
rocks successively dip below the surface, ancl leave the Coal Measures 
only exposed, in the western part of Henry county. 
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CHAPTER II. 

l~CONOMICAL GEOLOGY. 

THE Soil* of ~t country is the great source of national power, 
and individual weitlth and happiness; it should, therefore, receive 
the fostel'ing care of the State. And, besides, there is no depart
ment of human industry, whose profits have been more advanced by 
science, tlmn those o:f agriculture, and none upon which the future 
prosperity of our State so much depends. The Law providing for a 
Geologic:tl Survey lrns, consequently, 11utde it the duty of the State 
Geologist to give specin.1 a,ttcntion to the Soils ancl Agricultural 
Resources of the State. 

In order to secure for the f<mning interests the best possible 
results from the Survey, we have directed our attention to the fol
lowing subjects: -

1st. To the classification of the Soils i· of the State, according to their physical 
and chemicn,l properties . 

.!.lll. To the detcrminn,tion of the n,mount of minernl and orgnnic clements which 
enter into the composition of each v11riety. 

8d. To the examin11tion of their physical properties, with the design of deter
mining tho c11pacity of onch vu.rioty for absorbing moisture from the atmosphere, and 
its dispositiou to dry on exposure to the sun; its power to absorb and retain the heat 
of tlie sun, oxygen, ammoni:t aud other fertilizing gases. 

4th. To making metcorologicfll observations, with the view of determining the 
lempcrati11·e and the moistttre of the atmosphere, the amount of rain, the prevailing 
.1/ornrn and wind.~, and, in short, to ascertain the adaptation of our clinmte to the 
various staple crops. 

5th. To examine the chemical and physiological properties of the various plants 
cnltiv11tecl, and determine their adiLpt!ltion to onr soils and climates. 

Gth. 'ro asccrt11in the best systems of culture, to improve and de"l'elop the re. 
~ources of our soils, and adn.pt them to the crops cultivated. 

7th. To collect 11ml publish all the important information respecting the experi
ments made for agricultural improvements .. 

CLASSIFICATION OF SOILS. 

No department of Agricultural Science is more defective than 
that governing the classification of soils. No classification has, as 

* For au account of the formation of Soils, see page 61, 
"!" Jn what is said upon our soils, I have been guided by their physical properties, the rocks frcm 

which thoy are dorived, and the kee.i:; and other 11l1111ts which grow upon them. Fm· many purposes 
these givo inc.1irations Sufficient; hut a vast amount of la1Jol' must ht. done in theauaJyses of thc- soils, Qf 
the ct·ops lo lie cultivo,led, and of tho strata supvosed to confain fertilizing properties, liefore ..-o ran de· 
Um!O courlur-:iou so ilP.finHe and positive ns to give practical cultindors ihe most talualJle and legitimute 
fruits of the Agricultural Department of the Survey. 
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yet, been adopted, by which the many varieties of soils can be so 
arranged and described, that all can be easily identified. This is in 
some degree due to the fact, that fasmers have been so averse to the 
use of scientific names, which are definite, that all writers upon the 
subject, have used the indefinite terms in common use, often, too, in 
a sense entirely different from their common signifimition among 
farmers. Tho words loam, clay and mould, having various meanings 
both in. books and among farmers, are good illustra,tions of the in
definite use of agricultural terms. 

Tho best classification of soils* yet proposed, is based upon the 
proportion of Silica, Afamina ancl Lime, the three earths which 
enter more fargely tlnn any others into the composition of soils. 
When Siliect or Sand, is most aburnhnt, the soil is called Silicioil8 
or Sandy; where the Alzmnina or Olay prevails, the soil is Ai~qil
laeeoits or . Clayey; but when Lime abounds, it iR Calcareoirn or 
Limy. The Argillaceoil8 soils may contain an unusual quantity of 
Sil-ica., wlien it would be called a Silico-Argillaceous Soil, or, a 
Somewhat Sandy Clayey Soil. The same principles govern the va
rieties of the. other classes. 

But a brge portion of the soils of Missomi are composed of 
these three earths in such proportions that it is difficult to say which 
prernils, or to which class they properly belong. This is the case 
with nearly aH of those founded upon the Bluff Formation. 

As no analyses of soils have yet been made, it will not be possi
ble to sped: with absolute certainty respecting some of them ; but 
their physical properties and geological relations enable us to assign 
many of them their proper position, and to speak with tolerable cer
tainty of their productive powers. The soils derived from the va
rious Formations are very materially different, yet it should not be 
understood that those derived from the same Formation always have 
the same properties; for a Formation does not always and in all 
parts, present the same structure and composition. The vanous 
soils c1criYed from the Bluff fully illustrate this principle. All the 

* It may not be imp1·oper to state the refations sustained by the soil to the vege
table kingdom, as it will greatly aid us in determining its value: -

1st. It serves as a foundation for, and gh-es mechanical support to, the plant. 
2d. It supplies the plant with the inorganic and a part of the organic elements, 

which its natu1·e demands. 
3d. It absorbs heat, air and moisture, which are essential to he!llthy vegetation. 
4th. It is the labor!ltory in which the food of the vegetable is prepared to be 

taken up by its roots. 
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pure limestones have very similar effects upon the soil, as they in
crease its ca.lcareous matter, but often in different degrees. 

The Alluvium of our river bottoms generally produces n. light rich silicious soil, 
which sust:iins n. ln.rger growth of timber than uny other in the State. This growth 
is Cotton Wood; ·1'· Syc:trnorc; White and Sugar llfaplo; Box-Elder; Slippery and 
Amcric:m mm; ltcd Birch; Black, White and Blue Ash; Coffee Tree; Wild Cherry; 
Buclrnyt1; Houey Locust; Bur,. White, Swump White, Rock Chestnut, Yellow, . 
Laurel, l'in, Retl and Sctu-let Oaks; Common, Shellbnrk, Thick Shellbttrk and. 
l'ignut Hickories; Hnck-Bcrry; Papaw; Red Bud; Black and White Walnuts; 
Limlen; Wiltl Plum; Sevc1•al Willows; Pec11n; Mulberry, and Reel Birch. The 
Trumpet Creeper, Poison Ivy, ltnd several species of Grape, almost cover with their 
gl'ncufu 1 foliagt1 many of the largest trec:s. 

'l.'liiH v:1l'iety o!' soil occupies the bottoms of all our large stre11ms, covering an 
urei1 of Hranc four or fi.vc millions of :1crcs. It is not surpassed in fertility by any 
in tho St:1te, and is pn,rticulllrly adapted to corn nnd hemp. It is usuttlly so light 
allll poi·ous ant! doo1), that in wet wo11ther tho supembunclance of water readily 
111tsses off; while, in drought, the roots sink deep, nncl the water below easily as
cont.l:j 11y capillnry a.ttmction aml keeps the surface moist. '.I.'heso scientific clecluc
tions :u-o l.L!Jtu1<litntly sustained '11y the experience of tho unprecedented drought of 
tho proseut season; as the corn fields, on this soil, suffered comp11rt1tivcly little 
injury from it. 

1'/w JJli(§; where well clevolopod, produces ti light deep calcareo-silicious soil, 
of tho very best qualit•y. Tho tLlumina, silex tmd lime tire mingled in such propor
tions with the other fertilizing properties in this Formation (p. 72), as to 11cl11pt it, 
in on ad111imblo degree, to tho formation of soils ancl subsoils. And, as mi'ght be 
cxpoctocl, tho soils formed upon it, under fa'Vomble oircumstances, are equal to 11ny 
in tho country. · It is usunlly covered with <t growth of AmericfLn nnd Slippery 
Elms; Wild Cherry; Coffee '.I.'ree; Fioney Locust; Mulberry; Bur, Swamp White, 
Rock Chestnut, ·White, Chestnut, Bliick, Scarlet and LfLurel Oaks; Sugar Tree; 
W!Jito nnd Blue Ashes; Hack-Berry; Common, Shellbark and Pignut Hick@ies; Red 
Ilud; P,cd Ifaw; Linilen; Papttw; and Il!ack nncl White Wnlnuts. 

'.l'hc soil is the best where the Bluff is well developed, pulverulent and of 
n, browni8h ash color. In such localities, the 'American Elm ; Wiltl Cherry ; Honey 
Locust; Common and Pignut Hickories; Coffee Tree; White, Bur, Sw!lmp White 
und Chestnut Oaks; Black Walnut, and Mulberry, nrc most abundant. The arett 
covered by this, the best of all soils, is very large. It includes the greater part of 
Lafoyetfo, Jackson, Cl::Ly, Pfatte and Andrew; and some portions of Ho1rnrd, 
l'rfarion, Saline, Iluchanan, Holt and Atchison, n,nd probnbly of several other coun
ties, which I have not yet visited. Hemp and Corn n,re the favorite crops. The 
Illuff, when not fully developed, !Jecomes more argillilceous and forms a soil some
whnt inferior on account of the impervious nature of tho subsoil. In such locali
ties, the Common, Shollbark, Thick Shell bark and Pignnt Hickories; White nncl 
Black n.nd Scnr!et Oaks; White and Black Walnuts; Sugar Tree; and White and 
Blne Ashes ; Pn.p11w; Hack-Berry; Red nnd. Black Haws; 11ntl Summer, Fox and 
Frost Grnpcs, become more allu11d:111t. Thi8 vnriety of soil prevails in Mom;oe, 
Marion, Pike, Callt1wn.y, Audrnin,. Do one, Cooper, St. Louis, Chariton and St. 
Clw,!'les, a111l in pm·ts of Cole, Moniterm and Pettis. It is well adapted to Corn, 
Whent, Oats and Tobacco, and is vnstly improved by subsoiling. 

* ~'or the scientific names of the trees •ind shrulis mentioned in this report, see Appendix 0. 
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In some few high prairies ancl timbered ridges, the waters have w11shcd away 

the finer materials of this Formation and left a poor sandy soil, which sustu.ins a 

small growth of Post, White, Blflck and Black-Jack Oaks; Black Hickory; nud 
Dwarf Sumachs. This variety is common in the north-west corner of JYfarion an.I 

in other localities. It will produce good crops of Corn and Wheat by <lcep ancl 

careful cultivation. Nothing, s11ve manuring, can so much benefit it 11s the subsoil 

plow. Subsoiling and green nrn1rnros would soon render it highly proclnctivc. 
Thelre is in the southern counties a rccldish n111rly cla.y, prol>ahly of the B11mc 

age as the Bluff, which is the foundation of a very proLluctive micl dm11hle clwc:olatc· 

colored soil. '.l.'his soil when not affectecl by the subjacent rocks is very good, n.n(l 
sustains a fine growth of American, Slippery m1cl Wahoo Elms; Honc.y l~ocust; 

Black Cherry; Mulberry.; Black Gum; Hnck-J3cr1·y; White, B,ed, Black, :Bnr, Chest

nut, Rock Chestnut and Laurel On.ks; Common, Shellbad<, 'rh:ick Shcllb1wk an•l 

Pignut Hickories; Crab Apple; Black and Red Ifows; P11paw; White aml Blue 

.Ashes; White and Bin.ck Walm1ts. This vitricty of soil a.bounds in many of the 

southem counties. It is well represented in the neighborhood of Farmington, St. 

Frarn;ois county, in the betm tiful vo,llcy of Arcadia., south of Pilot Knob, !LnLl in the 

valleys and on the slopes of that whole region. 'J:his vn.riet.y, somowlmt deterio
rated by the smn,ll fragments of chert ttnd sn.nds f'rom the underlying rocks, prevails 

in the south-western counties. It is well adapted to whc:it, corn, ottts and tobncco.'':· 

But, where this soil is thin and filled with the chert ttncl sand of the st1hj:1cent 

lim<istones ttnd sandstones, it becomes very poor, useless for ordinary cultiva.tion, 

ancl sustains 11 sc[l,ttered growth of Els.ck, White, Post and l3lack-J.t1ck Oaks ; mack 

Hickory; Yellow Pine; Sumachs, and Hazels. Only a stunted gi·owth of Post Ottk, 

Blnck-Jttck, Black Hickory, Dwai·f Sumachs 1111d Americ1111 Hazel, is found on the 

poorest ridges. These cherty hills and ridges ttre prevalent in all the southern 

counties, except those on the western, eastern and south-ea.stem borclors of the 
Sfatc. 

The Dr(ft furnishes a sandy soil, more or less filled with smnll boulders aml 

. pebbles, which is not very productive. Ilnt the Illnff covers it so deep tlrnt it hn.s 

but little influence on the soil, except in the fow localities where it comes to the 

surface. (See Pl. III.) 
The Coal J,feasures produce a variety of' effects upon the soil, according to the 

character of the rocks which come to'the surface. The soft mieaceous sandstones 

render the soil arenaceous; as at Sharpsburgh, and a few localities in Henry n.ml 
Btttes; while the shales and cfoys form a very argillaceous, cold and wet soil. But 

the deleterious effects, usually produced by the Coal Measures, are prevented by 

the thick Bluff deposit, which covers nearly all the coal strattt in the State. .Auel, 

indeed, the very best soils of the State overlie the Coal Measures. 

The J?erruginous Sandstone is usually so thin as to httve a very little influence 

upon the soil; but, where it is well developed in St. Cfair, Cedar ttnd N cwton 

counties, its decomposition renders it arenaceous and dry. 

Tlic St. Louis Limestone is of such a character tts to render the soils calcnreous ; 

but it decomposes so slowly, 11nd is generally so deep beneath the Bluff, that it has 
icarcely .any effect upon them. 

The Archimedes Lirnestone has a more extensive raIJge than the formation last 

"The prevailing winds of this part of the State very much injure tohneco grown on exposed 

loealiti.s; but by planting it in rows (running at right angles to the usnill direction of tho winds), 

alternating "Vritb. 001-n, these injurious effects can be, in a. good degree, n:voided. 
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mentioned. '.l'he shales, so abundant in the nppe1• part of it, render the soils 11rgillaceous 11.nd consequently heavy, wet and cold; but the limestone strata yield calc11reons rndtcl', mul also eherty gcocles, which are often so abunclant as to be very troublesome. 

:l'lte Bncrinilrtl Limc.~tone more readily decomposes and rcnclers the soil calcareous, light and r)rorluctive. The chert of' the upper beds, is very frequently so 11bunch11t as to render it useless for cultivation; as may be observed in many of the bluff.~ of' Boone, Coopct', l\Ionroe; and, in short, wherever this formation prevailP. White, Itccl, Blaclr, ltock Chestnut and Chestnut Oaks; Black and White Walnuts; Americrtn mid Slippery Elms; Sugar Tree; Papaw; an cl Reel Bud, arc common on it. :J'/i.c Oltoutm.u. Lime.itoiw decomposes so slowly as to have but little influence over the soil. 'fhc upper part is so magncsian (sec p. 102) a.s to exert a deleterious effect, were it not fo1• tho 11lmo~t indestructible nature of these betls. 
Vi<P111ic111ar S1mdston11 and Rluill'8. -Tho upper pa1·t of this formation tlecomposes very ru.pi1.!ly n.ml renders the soil silicious; but the shale beds exert a contrary effect, and produce !t cold, wet a.nd cliiycy soil; as on many of the slopes in Marion county wlwro this rock prevn.ils. Tho growth upon these wet slopes and valleys con8ists of Hur, Swamp White, Rod, l'in ancl Laurel Oaks; Buckeye; Sugar Tree; Amcl'icnn Elm; lfock-llcrry; Thick Shellbark Hicko1·y, nnd Linden. fo the ccutr11l counties, where this formation becomes very magnesian, its de· compo:iition so inj\U'CA the soil ilR to render it nearly barren; as mn.y be seen in the glridc8, on the bluffs >md slopes of the J,a Mine, in Coopc1:. These glades produce n. few stnntml Cmb Apples, Mulleins, Sumachs and Cacti. 

Litho11rapkio Liinc.itonc. - This rock decomposes so very slowly that its effects upon tll() soil, are not pcrcoptible. 
lla11dlton Oroup. - Tho shn.les of this Formation crumble very rapidly, and produce a very wet, elaycy soil, which is usun.l!y productive and covered by a heavy growth of Dur, 11.ed, Swamp White, Pin and Laurel Oaks; ,Sugar l'ree; Honey Locust ; Box Elder; American Elm; Hnck-Berry, and Buckeye; as may be seen in Marion, Town. 57, R. 6. 
:J'hii Onoiula.~a Lirntslone is so sparingly developed aml decomposes so slowly, that it lrns but little inf!tieuce on the soils over it, except where it becomes arenaceous, and is more easily disintegrated. 
Tho .Dclthyris Sha/11 Limestone is but sparingly developed in the State, but it would natnrn.lly rcmler the soil calcareous. 
Oapo C/irrtrdcan Limestone. -The county where this rock is found, has not been sufficiently cx:tmine(l t.o enable us to state what effects it has on the soils. 
ll1ulson Jlh1cr 01·0111>. - '.l'he calcnreo-magnesian shales of this Formation decom· pose very rn.piclly and form a heavy, do.mp and clayey, but productive soil, which sustains a hoa.vy growth of Bur, Swamp White (called Bur Oak in Marion, Ralls and Pike), Red, Pin, Chestnut and Laurel Oaks; American and Slippery Elms; Honey Locust; Linden; Sugar Tree; Black and White Walnuts; Calfee Tree; Cherry; Hack-Berry; Buckeye ; Dogwood ; Reel Bud; Black, White and Blue Ashes ; Red Birch; Papaw; common Shcllbn.rk and Pignut Hickories. 
:J'renton Limestone. - Some parts of this Limestone decompose ve1'y rapidly and form a light, rich ct1lcareous soil. It is ustm11y covered with a fine growth of White, Bur, Rock Chestnut, Yellow, Laurel and Black Oaks; Suga.r Tree; Linden; Americrm ancl Slippery Elms; llecl Mulberry; Papaw; common, Shellbark and Pignut Hickories; P,cd Buel, and Reel Haw; n.s may be seen on North River, in Pike county. 
2'/w Blaclc-River an1l Bird's-eye Limestone~ hn.ve nearly the so.me influences upon the soil as the Trenton. 
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Calciferous Sanaroclc. -The different limestone members of this Formation pro

duce light magnesio-calcareous soils, which are very productive. The large quantity 

of magnesia in these soils, gives them great absorbent powers, and enables them to 

endure dry seasons, with comparatively little injury. The timber upon it is Blnck,, 

Red, White, Laurel, Chestnut and Rock Chestnut Oaks.; c.ommon Shellbark, Black 

and Pigm:it Hickory; American and Slippery Elms; Persimmon; Papaw; Red Mul· 

berry; :RedHaw; Red Bud; White.and Black Walm1ts; and several varieties of 

Grapes. Grapes, corn, wheat and oats will do well on this soil. 

But, in places where the 1st, .2cl and 3d Magnesian Limestones prevail, the chert 

from the decomposed strnta. is so abundant as to render the soil useless fo1• com

mon cultivation. These places are usually covered with a stunted growth of Bln.ck

Jack, Black, Laurel and Post Oaks; Black Hickory; Americtin Hazel, aucl ·Dwarf 

Suma.ch. The sandstones of this Formation usually render t4c soil light ancl arcna.

ceous. 
When, we hn;ve collected all the plan'ts and trees, and carefully compared and 

arranged them according to the quality of the soils, much more i1erfect crttnlogucs 

can be made out, and such ones as will well characterize each important va.riety of 

soil. 

CHEMICAL PROPERTIES AND ANALYSIS OF SOILS. 

To make useful Analyses of Soils, requires all the ability* of the 

skillful and experienced analyst, the most delicate and perfect appa

ratus, and reagents chemically pure. The process is long and com

plicated. This will be very obvious, when we take into consideration 

the fact, that the presence or absence of some ingredients of the soil, 

in p1:oportions as small as one or two gmins in n. · thousand, often 

renders it productive or sterile; while those ingredients are deteetecl 

and separated with the greatest difficulty . 

.A.s has been stated (page 44), every plant must obtain from the 

soil certain inorganic elements, such as silica, lime, etc., and from 

the atmosphere and water a portion, at least, of their organic ingre

dients, as oxygen, hydrogen, carbon and. nitrogen. As tht:t air, in 

all places and at .all times, .has about the same composition, plants 

do not usually suffer for the ingredients which come from that source. 

But as the quantity of wate~, and the quantity and quality of the 

soil, are variable, the elements derived from those sources may be 

too abundant, deficient, or entirely wanting. 

If water be deficient, the sap fails and the plant dries up. If it 

be too abundant,. the roots are drowned, and decay. When the soil 

is too dr;y, subsoiling will often obviate the difficulty by loosening 

* Many practical men have been led into fatal errors by those pretenders, who 

l;laye advertised cheap sets of apparatus and chemicala for sale, and who have reiire

sented it as all easy matter for intelligent farmers to analyze their own soils. 
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the earth fo.1· tho roots to penetrate below the action of the sun, aml 
for the watc1· to find n 1no1·e rou,dy ptiss:tge to the surface by capil
bry u,ttl':.wtion. 

When the wa,ter is too abm11.bnt it ct111 .be drawn off by ditching 
and sub,;oiliug, so tlmt uncler ordinn,1·y circumstnnces a crop need not 
suffm· from a, su1w1·almnd:i,i1ce or a dearth of water. 

In onlm· tha,t any given pfant, :1s wheat, mn,y come to perfection, 
it11 of its iuorgru1ic clements must he in tho soil >vithin range of its 
roobi. If fiilitmto of pot:tss:t ho w:mting, the stock will be weak nnrl 
the grnin lodge; if O:trbon, J:,irnc or I>lwsphorus he rleficiqut, the 
kcnwl will uot fill. If too much vegeta,ble matter be pn:sent, tho 
stock will grow brgo a.rH1 succulent, rust will strike it and tho wind 
will prostrat.o it . 

.As OliemicaJ AnaJyflis gives us tho clements and their exact pro
portions in every pbnt, so by nn annlysis of a soil, we can tell 
whctlwr it is <Mhptecl to any given crop, and wlrnt elements, if nny, 
a,1•e clelicion(;, 

When Lhe::m fo,1~t.s nro n~1ccrtainoc1, the fai·mor will be aLlc to nd:.l 
to hici Koib tl10 iug1·oclients rwoclotl, in the most economical rna1ntci.·. 

When om· Hoih; nre all colloctcd, an:dyzotl and cbssifiod, we sh:ill 
be a.lilo to give tt large :11nount of infornrntion, which will prove very 

. valu:1ble to our [imning community. 

l'HYSIO.~L PIWl'Elt'rlES 0~' sons. 
Thongh tho fertility of a; soil mainly depends upon its composi

tion, there are other qualities which exert an impol'ta,nt influence 
over the growth of the plnnt. , It is true the physical properties de 
poucl maiuly upon tho clements of which the soil is composed, a.111:\ 
they, conseqncntly, give very correct· indication!> of its fertility. 
A knowlcclgc of the physica1 properties, which irnlicn,te nm1 prnmotc 
fertility, is of tho highest importrrnce to tho fo.rmc1·, as it will en:.tble 
him to select those most producti1'e tincl to impro1'e the defective. 
':I1he following arc the most important physical prope1-ties of soils: -

1st. The Speoific Gi·avity or Density of n rwil depends upon the 
clements which enter into its composition and their mechanical ar
rangement. 

According to J olmston -
"A cubic foot of dry Silicions 01· C:tlcnrcous Stmcl, weighs 180 lbs. 

" " " h:iJf sand ttnil h1tlf' chiy, " 95 " 
" " " common arn.ble !:mil, " 80 to 90 " 
" " " rich gn,rden mould, " -7fi 

" " " peaty or vegetable soil, " 39 to 50 " 
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The density of soils can be increased or diminished by adding 
other ingredients, or by mechanical means. When soils are very 
loose and light, they are borne away l)y winds n,nd water, and do not 
give sufficient support to the phnts growing upon them. This 
qun,lity often proves injurious to winter grain in dry seasons, when 
the soil is not protected by frost or snow. The roller is often used 
with success in such cases. Soils too dense, arc best improved by 
deep and thorough plowing, and by the n,clclition of vegetable matter 
in the form of straw or mould, or by green manuring. 

2d . .Firmness ancl .Adhes·iveness. -Argillaceous soils are usually 
rendered too firm and adhesive by n,n abuncfance of water. This, 
for many reasons, is a very serious defect, ancl shoulcl be remeclied, 
when practicable, by subsoiling or trenching, or by the addition of 
lime ancl vegetable moulcl or green manures; as vegetable matter 
tends to render a soil light ancl porous. 

3cl. Power of Imbibing ll'Ioisture. -This is a very necessary 
t1uality of a soil in a climate like ours, where the summers are long 
and dry, as by it the moisture, carried off by evaporation from ~oil 
and plant during the day, may be restoreu by absorption fr9rn 'the 
1lews ancl humidity of the night. 

The following table shows the comparative absor1Jing power of 
the various ingredients of soils : -

Silicions San<l, 0 
Gypsum, 1 
CalctU'eons Sand, 
Common Soil, . 
Sanely Cla.y, • 
Loamy Cluy, . 

3 
23 
28 
34 

PureC!ny, 
Carbonate of Lime, 
Carbonate of Magnesia, 
Humus, 
Garden Mould, 
Slaty Marl, 

48 
35 
80 

110 
50 
32 

From this talJlo it will be seen that silex absorl)S nothing ; and 
that while gypsum absorbs one grain, humus absorbs one hundred and 
ten. It also indicates the means of giving soils absorbent powers. 
The addition of vegetable matter and carbonate of magnesia and 
thorough cultivation, are the best means of increasing this very es
sential quality of all good soils. 

4th. Power of Containing and Retaining Wetter. -A moderate 
degree of these properties is very im1)ortant. Loose sandy soils 
are rendered barren for a want of the power to contain water. 

If the power of pure sand to contain water be represented by 25 -
Pure Clay will be, 70 Carbonate of Magnesia, . 256 
Carbonate of Lime will be, 85 Gypsum, 27 
Garden Mould, " " 89 Slaty marl, 34 
Humus, " " 181 Common Soil, . 52 
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The power of retaining water exists in these substances in nearly 
the same ratio as that of containing it; it is greatest in magnesia 
and least in sand. Water will evaporate much more rapidly from 
sandy than from mn,gnesian, calcareous or vegetable soils. 

5th. Contractibility on Drying. -As a general rule, those soils 
which contain the greatest amount of water, contract the most on 
drying. An excess of this property is much more injurious to 
clayey soils, which crack and bake hard, than to those which are so 
friitblc tlrnt they become pulverulent on drying. 

6th. T~ie Power of Absorbing and Retaining Heat. -The color 
and texture of the soil, in an eminent degree, govern its powers of 
absorbing the he11t of' the sun. The dark soils absorb much more 
than the light-colored ones. Sandy soils, also, absorb more than 
clayey. It might be supposed that those soils which absorb heat the 
most r11pidly would, also, lose it with greater facility; but this is 
far from the truth. For while cfays and vegetable mould are 
heated slowly, they give oif their caloric with great facility. 

7th. Power of Abso1·bing Gases. -Soils possess the power of 
ttbsorbing oxygen, ammonia and carbonic acid fh1m the air, and con
veying them, properly prepared, to the roots of plants. Vegetable 
mould absorbs oxygen and converts it into carbonic acid. Argilla
ceous soils, well tempered with vegetable mould, possess the ability 
to absorb gases in an eminent degree. When soils are light, po
rous and moist, they are in the best condition to exercise this power. 

While these principles,. which apply to soils in general, may be 
of great service to us, the examination of the physical properties of 
our own soils, will enable us to give more detailed information for 
their improvement and adaptation to climate and crops. A soil 
may be adapted to one climate, which would not be fertile in another, 
possessing more or less of rain and hen,t. 

According to the principles above stated, the caloareo-magnesian and vegetable 
soils, so prevalent in Cedar, Moniteau, Cole, Gasconade, Franklin, Osage, Cam
den, Morgan, Benton, Polk, Dallas, St. Clair, Miller and other counties, must be 
warm, cap:iblc of susfaining severe droughts, and are eminently adapted to the 
culture of the grape; as is abundantly indicated by the luxuriance of t'.b.e wild vines 
growing upon it. These facts, together with the high and salubrious character of 
the country, and the long, dry and temperate summers, offer inducements to vine
growers scarcely to be met with elsewhere. 

The profits of gr11pe culture are very great in proportion to the capital required; 
an<.i with om· adaptation of soil and climate, it can be easily made one of our princi
pal sources of wealth and luxury. 

Mr. Buffum, in ,a speech in the California Assembly, makes the follow-ing 
statement:-'-

X 
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'"In Los Angelos, the number of beariug vines amounts to 800,000; the number of acres under 
grape culture is 1,500; the quantity of wine which can be made to the acre is 400 gallons; the amount of 
capital invested in the grape culture is $1,000,000; and the number of persons engaged in the various 
branches of the trade is 4,000. Thus, these 1,500 acres only under grape culture can produce 600,000 
gallons of wine ammally, which, at two dollars per gallon, will yield, in this single district, the annual 
income of $1,200,000." 

This shows a very large profit for the capital invested. 
Now, in Southern Missouri, there are at least 1,000,000 acres which give every 

indication of being eminently adapted to the vine culture. Were only half of these 
'in cultivation, and the yield 100 gallons per n.cre, but one-fourth 'the above estimate, 
the price of the wine, at one dollar per gallon, would be $50,000,000. 

IMPROVEMENT OF' SOILS. 

All operations for the improvement of soils, may be classed un
der Manuring and Tillage: the first, to change the chemical aom
position of soils, or add the ingredients needed for the nourishment 
of. the crops; and the second, to change the physiaal properties of 
the soils, or adapt them to the climate and the crops. 

In a country so new as ours, whose virgin soils are rich in 
all needed fertilizing ingredients, but little thought is usually given 
to manuring; yet, both science and observation warn us against a 
mode of cultivation which must eventually leave us the poor heri
tage of exhausted lands. It has already been stated that every 
plant takes its inorganic ingredients from the soils; if these be 
removed from year to year and nothing restored, the process of ex
haustion is surely progressing, and will be completed in a time pro
portionate to the richness of the lands and the modes of cultivation. 
By weighing and analyzing the crop, we can determine what and 
how much, is yearly removed from the soil. By analyzing the soil 
and considering the mode of cultivation, an approximation may be 
made to the time it will remain fertile. 

Farms, where the crops are fed to stock, are much more slowly 
exhausted than those whose products are removed to market; as 
animals return to the earth nearly all the matter taken from it by the 
growth of their food. By the cultivation of wheat and tobacco, the 
rich soils of Virginia were exhausted in one hundred years ; and in 
that time, these crops, according to Liebig' s estimate, removed from 
each acre 12,000 pounds of alkalies in leaves, grain and straw. 
An approximation to the amount taken from the soil by the different 
crops can be obtained from the following tables: Table I. is from 
Whitley's Geology of Agriculture, and Table II. is compiled from 
Liebig's Chemistry of Agriculture. · 
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TABLE I. 

FIXED* INGREDIENTS IN 100,000 lbs. EACH OF THE FOLLOWING 
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Wheat, 

Wheat straw, 
Darley, ._ 
Barley straw, 

I. Oats, • 

94,000 

92,680 
95.0:ll 
94;498 
93,780 
94,530 

Oat straw, 

j Rye, • 

I Rye stmw, • • I Be-ans, • • • 
Bea.n straw, dry, .. 

I. T etches, • • ": 
Straw of vetches, dry, 

r .Peas, • • 
Pea straw, green, 
Lucerne, do., 
Sainfoin, do., 
Red clover, do., 
Potatoes, fre.sh, 
Turnips, do., 

- Swedes, dry, I Carrots, do., 
Jleet-.root, do., 

I Cabbage, do., 
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RECENT ANALYSES 01' THE ASHES OF PLANTS.-TABLE II. 

PLANTS, OR PARTS OF. PLAN'l'S. 

Wbent, grain, • 
'Vheat, grain, . 
"\Yhit.c \Vheat, grain, 
Iled Wheat) grain, 
Barley, grain, 
Itye, grain, 
Rye, gra.in, 
Rye, straw, 
Oa.t.s, b'1'ain, 
Oats, st1'u.w, 
Maize, s~raw, 

1

1 

Jl1afae, straw, • • • . • 
Buckwheat, grain, 
Hompseed, . . . • • 
Linseed, . . . . • · 

Pbaseolu• l'ulg., or common bean, • 

Clover, Red, 
Vine, . 
"Vine, . . 
Quercus} Wood, 
llobur, Seeds, 

Ulmus } Wood, 
Campestr!s Bark, . 
TiliaEuropea, {Bark, 

Wood, 
Tobacco_, 
Tobacco, 
Tobacco, 
Tobacco, 
Tobacco, • • 
Hops, entire plaut, 
Hops, leaves, . • • 
Hops, stalks and tendrils, 
H ti , t{Leaves, emp, en rep.au Stalks, 
Flax, entire plant, • 

~""' 
~g 
.J:I" 
~ 

I 

~ 
.:< 
0 
I'< 

I 6.4-3 
124.17 

133.8± 
21.87 

• 3.91 
32.76 
11.4.3 
17.19 

12.3 
12.18 

6.5 14.46 
2.3 4.00 

8.14 
· 1 5.60 21.67 
• 4.63 25.Sii 
{ 21.n 

. : 11.17 fai~ 

. ,! 2.25 24.93 
• 2.83 17.55 
. 5.65 
• ' 6!.64 

21.92 
222 

16.14 
so.so 
30.67 
27.88 
18.20 
19.55 

. ' , 11.21 

. I 9.s.1 25 .. 1s 
• I 13.6 14.95 
.

1

. 3.a I 24.35 
. 22.00 } • 4· 
• 4.54 I D. D 
. 5.00 0.57 

,g 
Ji 

27.79 
10.34 

15.75 
16.79 

4.45 
18.89 

13.01 
39.92 
10.57 
20.10 

0.66 
0.71 

21.07 

40.71 
7.00 

26.76 
3.77 

13.72 
10.09 

4.53 
5.2-3 

0.27 

0.39 

0.72 

9.82 

-~ 

~ 
~ 

1~.98 
13.;)7 
13.54 

9.00 
10.05 
10.13 
10.57 
2.!l 

7.7 
4,58 
1.8± 
9.58 

10.38 
1.00 
0.22 
7.35 

12.03 
8.28 
S.79 
9.17 
3.01 
5.57 
7.71 
3.19 
S.03 
4.15 
8.57 
7.31 

15.73 
11,07 

i~·F 
D.17 
2.39 
±.10 

4.88 

7.79 

.; 
s 
~ 

-~ 
1~ 
C5< 

.J:I ;:.. 

·~ -d 
..d·~ 

~<1 
"1 

I 

~ 
ii1 

3.01 '1?.14 0.27 , 0.42 
3.01 4o.53 1.91 
3.09 Jtl.21 
1.03 40.32 0.171 
3.36 40.63 0.26 21.09 
2.02 47. ~n 1.46 · 0.11 
7 .05 5~.81 0'.51 I o.~9 
9.06 u.8~ 0.83 64.oO 
3. 7 1±.0 1.0 53.3 

7.~~ l.~1.. 2.~5154.25 
5.oo ll.1 ti O,o9 18.89 
9.68 18.76 0.68 20.36 
G.66 50.07 2.16 I 0.69 

26.71 3!.06 0.10 14.04 
25.98 40.11 0.99 I 0.92 
5.3s 35.33 2.2.s I 1.4.s 
G.07 28.53 I 1.3611.05 

21.91 4.12 I 1.06 2.60 
35.9! 19.55 i 2.35 0.62 
30.33 2.8512.01 1.61 
50.58 2.32 0.78 0.52 

<I.SO 19.19 0.96 
47 .80 3.33 1.28 I 3.07 
72.70 1.50 0.62 S.77 
oo.s1 4.02 I o.75 I 2.27 
29 .. 93 4.85

1

5.30 I 5.26 
27 .12 1.88 3.27 
33.84 l,9g 3.75 
32.06 2.12 5.91 
,>s,68 3.66 I 3.291 
'19.16 19712.98 
15.93 12.13 5.41 ' 21.50 
49.67 3.52 5.0! i 12;14 
35.73 G.9213.41 I 6.07 
42.05 3.22 110 6.75 

12.33 10.84 2.65121.35 

'El ., . 
""'1 
·~ 0 

~;; 
I'< 

o.50 I 
0.52 
0.31 
1.36 
1.93 
0.82 

.... 
0 • 

"s 
:g.~ 
5 'd 
MO 
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""'. os 
~.a 
·~ ~ 
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1.90 
1.36 

1 .. 3 
1.41 
Q.90 
0.61 
1,05 

0.5. 7 '1 0.26 
1.0 

~:~g ! 

0.±6 

0.77 00.9 
3.67 1.55 
0.3! 3.32 

0.21 
o.±6 4,73 
0.24 0.58 
6.63 3.05 
0.3S 0.02 
1.89 0.9S 
1.17 
0.82 
1.2! 2.21 
7.97 1.49 
4.15 5.95 
4.40 9.34 4.90 
4.08 11.41 3.92 
2.99 3.54 
4.33 2.58 2.97 
6.12 7 .2! 1.67 
2.41 9.49 
0.28 6.47 !l.64 

3.2'2 

5.07 

L<JCALITY OF, 
THEPLA...1T. 
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ANALYST. 

Holland, . ii :Bichon, ~ 
Solz, . Thon. 
Giessen, . \'fill and Fresenius. 
Giessen, \\~ill and Fresenius. 
Cleves, Bichon. 
Giessen, lfill and Fresenius. 
Cieves, Bichon. 
Giessen, 'Yill and 1'1'-esenius. 
Alsace, Boussingault. 
Giessen, . , Levi. 
Styria, . I Hruschauer. . 
Styria, . 1 Hruschauer. I 
Cle-ves, Bichon. 
Giessen~ J,euchtweiss. 1 
Giessen~ . Leuchtweiss. I 
HesseCassel, Thon. 
Alsace, .Boussingault. 
Gies..:;en, Horsford. 
Btyria, Hruschauer. 
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But how shall the exhaustion of the soil be prevented? Simply 
by restoring to it the ingredients found to be deficient, which,in 
the cultiv:1tion Qf wheat, are usually phosphoric acid and the 
alkalies, substances needed in small quantities only. When soils, 
exhausted by wheat, are analyzed, phosphoric acid and lime are 
usually deficient. Now, an acre of wheat needs but seventeen pounds 
of phosphoric acid and sixteen pounds of limo, both of which would 
be supplied by sixty-eight pounds of bone-ashes, sowed with the 
wheat; whereas, it would require many tons of stable ~nure to 
supply that quantity of lime and phosphoric acid, while the other 
ingredients of that dressing might prove injurious; as they certainly 
would, in a soil rich in vegetable m<ttter, ::os are tho most of those in 
Missouri. 

Wo arc now prepared to judge of the value of those quack fertilizers, called com
posts, which are s11id to cure all diseases of all soils, and of " the good old way of 
our fothers," which cured 11!1 defects of' soil by stable manure. The latter, it is 
true, is much prefcr:1ble to the former, as stable miinure contains nearly all the in
gredients of the staple crops. But it is often attended with great waste, and some
times with positive injnry. And ho who follows it should well undcrstn.nd the con
stituents of his soil and the clements convoyed to it by the nmnures. This is espe
cially true in Missouri, where the ingredients, alwr1ys abundant in stable manure, 
ot'ten exist in the soils in such quantities as to prove injurious to some crops. 

Th() comparative merits of the three methods of farming alluded to, ·which I 
may call the good old wa.y, the compost metlwd and the scientific, were happily illus
trated by an experiment of a progressive farmer. He sowed 11 :field of rich clayey 
loam with wheat. The straw was luxuriant and heii.Ithy; . but the kernel was badly 
:filled, and the crop almost a failure. 

The next year he was resolved to remedy the evil, and discover the cause of 
failure. A gray-headed old farmer told him he must give it a good dressing of stable 
manure ; for he had tried it forty ·years without failure. An agent told him, he 
lllust use his Patent Compost, for it had never foiled. An agricultural chemist ad
vised'him to use green sand fr01n a bank in another part of his :field. He resolved 
to give five acres to an experiment according to the advice of each. Upon the first five 
acres, he spread twenty co1·ds of manure, at an expense of seven dollars per acre. 
The second five he treated with the compost (of ashes, lime and some vegetable 
matter), at an expense of ten dollars per acre. But upon the last five he spread ten 
tons of the green sand, at a cost of two dollars per acre. 

On the first five acres the straw was forge and thrifty, but succulent and weak; 
the rust struck it, and portions of it lodged badly; it was poorly filled, and yielded 
but ten bushels per acre. The second portion was much like the first, except the 
straw was not so large; it was less injured by rust, and remained erect till harvest; 
but was poorly :filled and yielded but five bushels to the acre. The third was not 
so large; but the straw was firm, clean and yellow; it was well filled, and gave 
twenty-five bushels per acre. 

The soil possessed enough organic matter, but was deficient in phosphoric acid, 
which was supplied by the sand and not by the compost. The st11ble manure gave 
the phosphoric acid and such an e:x:cess of vegetable matter as to render the stalk 
succulent and predisposed to rust. The compost, also, injuriously for wheat, increased 
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the vegetable matter. For corn, the stu,ble manure might have been best. Stable 
manure is, also, admirably adapt,ed to restore the soils, from which the feed of 
stock is derived, l),S it will contain the elements removed by the crop consumed. 
Composts, too, may be used with great profit when the composition is adapted to 

the wants of the soil. 

But green manure, or crops plowed in while green, is best 
adapted to most of the deteriorated lands of our State, particularly 
those exhausted by corn; as they will be found deficient in potassa, 
soda anj phosphoric acid and vegetable matter, which the clover 
would restore. The long tap-roots of the clover* will obtain the 
acid and alkalies from the subsoil; and the leaves, other needed ele
ments from the air; and all will be restored to the soil. Many of our 
farmers have used dover with great success. Buckwheat may be 
used to better advantage on lands exhaused by wheat, as it contains 
many times as much phosphoric acid as clover. In short, the crop 
used should be adapted to the wants of the soil. Clover will return 
to the soil four times as much organic matter as it extracts from it; 
it also supplies large quantities of the alkalies; and is well adapted 
to the restoration of corn lands. 

TILLAGE. 

But many of the soils of Missouri can be greatly improved by a 
change of their physical properties through a judicious system of deep 
and thorough tillage. Some of these changes can be accomplished 
in the best manner by the combined use of the common and the sub
soil plows. A furrow should be cut some eight or ten inches deep 
with the common plow, then the subsoil plow should follow .at a depth 
-0f twelve or fourteen inches, making, in all, twenty to twenty"-four 
inches of loosened soil. Whether the subsoil should be thrown up 
to the top or suffered to remain below, depends upon the character 
of the soil and subsoil, and what crops are to be cultivated. 

The second variety of soil formed upon the bluff deposit (seep. 
139), is greatly improved by subsoil plowing. The subsoil is dense, 
clayey and almost impervious to water, in its undisturbed state, and 
can exert no beneficial effects upon the crop ; but when it is thoroughly 
subsoiled, the water and air, with the accompanying fertilizing gases, 
and heat penetrate and prepare it to receive the roots of the plants 
and to yield them food . 

. · *Clover should be plowed in before full bloom, as the flowers give off nitrogen, 
wbioh ought to be retailled in the soil. . 
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Subsoiling confers many advantages. It furnishes an additional 
amount of soil to receive the roots and prepare food for their nourish
ment; it permits the water to percolate through the soil and deposit 
the fertilizing gases absorbed by it from the air; it so loosens the sub
soil that air and heat may permeate through it and elaborate the ele
ments needed by plants ; by it the excess of water passes through 
the soil, instead of running over its surface and removing the fertil
izing properties; by its influence the soil dries much quicker after a 
rain n,nd ca.n be worked much earlier in the spring; it, also, provides 
ag11inst the injurious effects of a drought, by enabling the roots to 
penetrate the µ10ist earth below the influence of the sun's rays, and 
by so loosening the soil that the water will more rapidly rise to the 
surface l)y capillary a,ttraction; and by it the crops will ripen some 
two weeks earlier and escape the early frosts. Thus, subsoiling fur
nishes more food to the crop, prevents the injurions effects of a super
abundttnce of water, and provides a reservoir of that element to 
countcmwt the influences of droughts. These beneficial results have 
been fully realized by several of our formers during the past two 
years, and particularly during the excessive drought of the present 
season. J!~or, while the other fields were very much burned, scarcely 
a leaf curled on some that were subsoiled. 

The following letter was addressed to several gentlemen, who had 
used the .subsoil plow, in order to obtain the results of thei:i: experi
ments: -

OoLUMllIA, Mo., August 24tli, 1854. 
MY DEAR Sm-

I take the liberty to address you for information on the following subjects; that, I may publish it in my Geological Report, and give others the benefit of your experience in subsoiling: -
1st. - Have you subsoiled any of your land? 
2d. - How deep did you stir the soil? 
3d. - What was the character of the subsoil? 
4th.-Is it Prairie or Timber Land? 
5th. - When was it subsoiled? 
6th.-In w.hat crops was it cultivated? 
7th. - What was the increase of the crop from deep plowing? 
8th. - Was the good effect perceptible after the first year? 
9th. - Were the crops injured by the drought of this or thQ past seasons? 

10th. -At what would you estimate the increased profit of cultivation per acre, by 
the system of deep plowing ? 

An early reply will greatly oblige, 
·Your obedient serv't, 

G. O. SW ALLOW, 
State Geologist. 

ELI E. BAss, EsQ., } 
Boone Oo., Mo. 
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The following answers only were received : -

COLUMBIA, September 9th, 1854. 
PROF. G. c. SWALLOW • 

.Deai· Sir, - Your favor of August 24th, was not taken from the office for several 

days after it was written, and I have to apologize to you for delaying my reply so long. 

I proceed to answer the questions, contained in your lette1-, seriatirn: -

1st. - I have, during the last year or two, subsoiled a small portion of my land. 

2d. - It was double plowed; the subsoil plow, which followed a large Carey, at-

taining a depth, below the surface, of from fourteen to sixteen inches., 

3d. - The subsoil was chiefly clay, of a dark yE:llow color. 

4th. - Mine is timbered land. 
5th.-It was subsoiled in the spring (April), and in September. 

6th. -The :field subsoiled in the spring was cultivated in corn; ~hat in September, 

in wheat. 
7th. -The increase of each crop, I should estimate, amounted to twenty-five 

per cent. 
8th. -The good effect of subsoiling, both in breaking the ground, and in increased 

product, was very perceptible after the first year. 
9th. -On one of my subsoiled fields I have raised a crop of corn this year. It is a 

poor crop. Calculating largely upon the deep plowing, I drilled the corn 

and left it very thick, inste11d of planting it in the usual way. This, con

nected with the continued drought, c11used the failure. If it had been 

planted three and a half feet apart each way, leaving two stalks in the hill, 

I would have raised, even this unp1·ecedented dry year, a fine crop. 

10th. -I would estimate the increased profit of cultivation, by the system of deep 

plowing, at from twenty to thirty per cent. per acre. 
I am, most respectfully, 

Your obedient servant, 
JAMES S. ROLLINS. 

SIR,:
FOREST HILL, BOONE COUNTY, Septernocr 15th, 1854. 

yours of the 24th ult. came to hand a few days since. I herewith submit the 

answers to your interrogatories in the order in which th!ly were propounded: -

1st. - I have subsoiled the two past years. 
2d. - My plows run to the depth of ten or twelve inches. 
4th. -The land double plowed is prairie. 
5th. -It was subsoiled in the spring of 1853. 
6th. - It was cultivated in corn. 
7th. -The crop w11s, at least, double. 
8th. - Cannot tell, on account of the drought. 
9th. -It was injured seriously this year, but not last. 

10th. -The profits of cultivation are doubled. 

I have, occasionally, double plowed for wheat, and found it of considerable 

benefit. My crop of corn is greatly injured by drought this season, bnt it is in pa.rt 

owing to its being planted too thick. So far as I have observed through the county, 

the only tolerable·crops produced this year, are the results of deep plowing. 

Yours, very respectfully, 
ELIE. BASS. 

bor. G. C. SWALLOW, } 

State Geologut. 
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Results equally beneficial might be obtained on a very large por
tion of the soils of Cooper, Howard, Moniteau, Boone, Audrain, 
Monroe, Marion, Pike, Callaway and St. Louis counties, and, doubt
less, in four-fifths of all the land in the State ; which would give an 
increased profit from farming, far exceeding all of our most san
guine expectations. 

It may be proper to state that some have not obtained such bene
ficial results; but, in all cases of apparent failure, the stiff clayey 
subsoil was brought to the top, whereas it should have remained in 
its original position, unless the soil was too light and sandy, .when a 
portion, sufficient to give it the proper consistency, should have been 
raised to the surface. 

COAL. 
Mineral Coal has done mueh to promote the rapid progress of 

the present century; commerce and manufactures could not have 
reached their present unprecedented prosperity without its aid. 
And no people can expect success in those departments of human 
industry, unless their territory furnishes an abundance of this use
ful mineral. Previous to the present Survey, it was known that coal 
existed in many counties of the State ; but there was no definite 
knowledge of the continuation of workable beds over any considera
ble areas. But since the Survey commenced, the south-eastern o~t
crop of the Coal Measures, has been traced from the mouth of the 
Des Moines, through Clark, Lewis, Marion, Monroe, Audrain, Boone, · 
Cooper, Pettis, Henry, St. Clair, Bates and Jasper, into the Indian 
Territory; from Glasgow up the Missouri ~Jver to the Iowa line; 
and from St. Joseph along the line of the Hannibal and St. Joseph 
Railroad, to Shelby, showing the existence of the Coal Measures 
over an area of more than 26,000 square miles, in the Northern and 
Western parts of the State. Regular Coal Measures, also, exist in 
Ralls, Montgomery, Callaway, St. Charles and St. Louis; and local 
deposits of cannel and bituminous coal in Moniteau, Cole, Morgan 
and probably .other counties. 

Workable beds of good ooal exist in nearly all places where the Coal Measures 
are developed, 11s some of the best beds are near the base, and must crop out on 
the borders of the coal-field. This is found to be the fact where examinations have 
been made. All of the little outliers along the borders contain more or less coal, 
though the strn ta are not more than ten or fifteen f(let thick. ' 

But exclusive of these outliers a.nd local deposits, we have an area of 26,887 
square miles (see p. 89) of the regular Coal Measnres. If the average. thickness 
of workable coal be .one foot only, it will give 26,887,000,000* tons for the whole 

* The 111ning Engineers of England, a.llow l,000,000. tons per sqUlll'e mile for evecy foot of work· 
able coal. 
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area occupied by coal rocks. But in many places, the thickness of the workable 
beds, is over fifteen feet; and the least estimate that can be made for the whole area, is 
five feet. This will give 134,435,000,000 tons of good available coal in our State. 
In our efforts to estimate the economical value of so vast a deposit of this most 
useful mineral, we should constantly bear in mind the position of these beds, beneath 
the soil of one of the richest agricultural regions on the Continent, within a State 
whose manufacturing and commercial facilities and resources are scarely inferior to 
any, and adj11cent to the Missouri river, antl the Pacific, the North Missouri" and the 
Hannibal and St. Joseph Railroads. With all these atlvantages of location, the cer
t:1inty that these coal-beds can furnish 100,000,000 tons per annum fo:· the next 
1,300 years, and then have enough left for a few succeeding generations, is a fact of 
no small importance to the State. All of the counties in the Platte Purchase, ex
cept Nodaway, have been set down heretofore, as belonging to the Lower Carbon
iferous r?cks, and destitute of coal; but my first excursion in the Survey, proved, 
beyond a possibility of doubt, the existence of Coal Measures throughout their, 
whole extent, and that, if the lower coal-beds do not thin out, Atchison, Holt, 
Andrew, BuchaMn and Platte are underlaid by all the workable c0:1l-betls of the 
State. There are, then, more than 20,000 square miles in those counties which, at 
least, have an twerage thickness of ten feet of workable coal,-~ which will yield 
20,000,000,000 tons. · 

The local deposits of Cannel and Common Bituminous varieties, furnish some of 
the best coal in the State, and, though many of these beds will not yield suffi
cient quantities for exportation or extensive manufacturing purposes, they are of 
great value for supplying the local demand. But some of the beds of the Cannel 
varieties could furnish a very large supply of an excellent artlcle for gas and those 
manufacturing purpose, where a light pure coal, producing an abundance of flame, 
is desirable. A more detailed account of these coals will be given in the reports of 
Callaway, Cooper, Moniteau, Morgan and Cole counties, where they are most 
abundant . 

. When our coals are all collected, and have been subjected to analyses and prac
tical tests, we shall be prepared to speak w.ith more certainty of their qualities and 
adaptation to the various manufacturing purposes. As yet, we can judge of them 
only by their physical properties and the manner in which they burn on the grate. 
llut there can be n<i reasonable doubt that our various beds will furnish any desir
able quantities adapted .to all the uses, to which bituminous coals are applied. 

IRON. 

Among minerals, Iron stands preeminent m its influence upon 
the power and prosperity of a nation. Nations, who possess it in 
large quantities, and by whom it is extensively manufactured, seem 
to partake of its hardy nature and sterling qualities. Missouri pos
sesses an inexhaustible supply of the very best ores of this metal. 

"' Ther-0 can be no mistake about the existence of this vaEt amount of coal, only on the supposi· 
tion that in these counties the several coal·beds thin out, a supposition scarcely in the limits of possi· 
bility; as nearly all of the beds have appeared wherever the whole of the Lower Coal Measures have 
beeu observed. They, also, grow thicker towards the west, until they dip beneath the Middle and Upper 
Coal Series. And besides, coal strata are more permanent away from the borders of a coal basin, and 
where buried beneath superincnmbent strata. 
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She, also, has all desirable facilities for becoming the great Iron 
Mart of the Western Continent. 

Speeular Oxide. -This is, probably, the most abundant and 
valuable ore in the State. Iron Mountain is the largest mass ob
served, and is made up almost exclusively of this ore in its purest 
form; as it contains no perceptible quantity of other mineral, save 
some less than one per cent. of silica,* which improves rather than 
injures its quality. 

But little need be said of this Mountain of Iron, as there is no 
room for speculation or doubt a,s to the quantity or quality- one is 
inexhaustible, and the other can not be improved for many purposes. 
The qu:111tity above the level of the valley is easily estimated. The 
height of the Mountain is 228 feet, and its base covers an area of 
500 acres, which gives, according to Dr. Litton,* 1,655,280,000 
cubic feet, or 230,187,375 tons of ore. But this is only a fraction 
of the ore at this locality. '.l1he na.ture of the ore, the plutonic cha
racter of the associated rocks and the position t of the ore beneath 
the level of the valley, and the sedimentary rocks skirting the base 
-0f the mountain, a.11 indicate its igneous origin, and that it extends 
downwards indefinitely, enlarging as it descends. But, on the sup
position that it continues of the same size, every foot of descent will 
give over 3,000,000 tons of ore. Each one can judge for.himself, 
liow deep he will be compelled to go to get enough. 

Several veins of this ore, of good quality, are found intersecting 
the Porphyry at the Shut-in, in Town. 33, R. 4, N. ! Sec. 2. The 
largest vein exposed is nearly vertical, ranging north and south, and 
is one foot thick. One of the first iron furnaces in this part of the 
c.ountry, wa-s erected at this place. There are other important locali
ties of this ore in the neighborhood of Pilot Knob, which I have not 
seen. The Bogy or Buford t Ore Bed, in Town. 33, R. 3 E., N, 
E. t Sec. 24; the Big Bogy! Mountain, in Town. 33, R. 3 E., S. 
E. t Sec. 13, and the Russell t Mountain, in Town. 33, R. 3 E., 
E. t Sec. 3, are the most noted. 

Plie Specular and Magnetie Oxides. - At Shepherd Mountain 
the ore is usually a mixture of these varieties (the magnetic being the 
least abundant), in a very pure state; as they yield less than two per 
cent. of sile:x: and alumina, which are the only substances perceptible 

*"See Dr. Litton's Report, pp. 77 and 78. 
·J- See Sec. 20, p. 77, Dr. Litton's Report. 
t See Dr. Litton's Report, p. 83. 
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in the most of the ore; and they do not injure its quality. The ore 

at this mountain exists in vertical veins, ranging in different direc

tions through the porphyry of 'vhich the mountain is composed. 

They vary in thickness from one foot to fourteen. Three of these 

veins have been partially explored.* They will yield an enormous 

amount of ore, as they, doubtless, continue downward indefinitely; 

for they have every appearance of an igneous origin. They exist 

in nearly perpendicular fissures in a plutonic rock; the walls of these 

fissures appear to be striated in places ; the purple porphyry on each 

side has lost its color and become very soft and somewhat friable, as 

might be expected from such a rock, after exposure to heat and 

the action of atmospheric influences; and fragments of the por

phyry, were detected in the ore and changed in the same manner 

as the wall rocks. Such facts, it seems to me, indicate an igneous 

origin, ancl the indefinite continuation of the veins in a downward 

direction. 
Silicious Specular Oxide. -The ore of tho Pilot Knob, is some

what different from the other iron ore of this neighborhood, both in 

appearance and composition. t It is more compact and breaks with 

a gray steel-like fracture, and contains ten or twenty per cent. of 

silica. The silica should make the ore no less valuable1 as the 

presence of that mineral usually renders it more fusible, and better 

adapted to some uses. Pilot Knob is 581 feet high (its base, 537 

feet above St. Louis), and it covers a.n area of 360 acres. A large 

portion of this mountain is pure ore; but it is not so easy to estimate 

the quantity, as it is interstratified with the slates, which, together 

with the ore, form the greater portion of the mountain. At any 

rate, the quantity is enormous, and may be considered inexhaustible. 

The amount above the surface can not be less than 13,972,77;) tons:t 

But it evidently far exceeds this estimate; for the thick stratum, 

from which the most of the ore has been obtained, will give nearly 

10,000,000 tons. There are several strata above, and, at least, one 

below. Whether this ore had an igneous origin, is not so certain; 

still, the metamorphosed character of the slates with which it is inter

stratified, the relative position of the plutonic rocks below and 

around it, and its similarity to the ores in Shepherd Mountain, Iron 

Mountain and the Shut-in, all go to show its igneous origin. If 

this be true, the main stratum is, probably, connected with the 

fissure through which it was ejected. This fissure or vein is to be 

· *Dr. Litton's Report, p. 81. t Dr. Litton's Report, pp. 79 and 80. 
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sought on the south-western side, where the dip of this stratum 
brings it near the base of the mountain, or within its base. 

There is no probability that this valuable ore can be exhausted· 
within any time, sufficiently short, to affect the market value of the 
deposit. 

There is ore enough of the very best quality within a few miles 
of Pilot Knob and Iron Mountain, above the surface of the valleys, 
to furnish 1,000,000 tons per annum, of manufactured iron, for the 
next two hundred years. 

All of these ores are well adapted to the manufacture of pig
mctal ;'~ ancl those of Iron Mountain and Shepherd Mountain, are 
used for making blooms by the Catalan process, in the Bloomeries, 
at Pilot Knob and llt V lllle Forge. 

Hematite. -This ore is very generally diffused through the 
southern part of the State wherever the Ferruginous Sandstone,t or 
the 2d"f and 3d"t Magnosian Limestones are developed, as it is most 
abundant in those formations. The Hematite of the Ferruginous 
Sandstone is not genernlly so uniform in texture, and so pure as 
that fouml in tho Calciferous Sandrock. There are three import
ant localities of it in Cooper county. One is immediately on the 
bluffs of the 13lackwater, in Town. 48, R. 19 W., N. E. i Sec. 3. 
The ore at this place forms a stratum in the sandstone some three 
feet thick (see p. · 92), which promises an abundant yield. The same 
ore again shows itself in the same geological position, in Sec. 33 of 
the same Township, where it covers a large area, and will furnish 
much more ore than the last locality. Loose masses were, also, seen 
in Town. 47, R. 19, Sec. 35. which had eviclently fallen down from 
this sandstone in the hill above. The same ore was, also, observed 
on the eastern bluffs of the La Mine, above the mouth of Clear 
Creek. Large blocks of Hematite were discovered resting on the 
surfac~ of the Encrinital Limestone, on the brow of a bluff in Town. 
39, R. 24, Sec. 28, in St. Clair county. The ore at this place has 
been derived from the sandstone, which haft disintegrated and left 

*At the time of my visit, two furnaces were in blast at Iron Mountain, one* of 
which was making about fifteen tons of pig-metal per diem. At Pilot Knob only one 
was in blnst, which was making from ten to twelve tons per diem, and was increas
ing its yield every week. Another furnace will soon be started at Pilot Knob. 

• This is a cold-blast furnace, thirty-eight feet high and nine feet boshes. It reooives 140 charges 
!l<lL' diem, each charge cont.tins seventeen bushels of coal, and from 400 to 450 pounds of ore. 

t See this formation in the description of the general section'. 
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the iron. In Town. 38, R. 26, some half mile sol,lth-east of the Salt
Creek Sulphur Springs, which are in Sec. 27, I saw a great many 
large blocks of this ore from the same sandstone. There a1:e, also, 
localities on Grand River, in Henry county, in the bluffs of the Mis., 
souri, just above Miami, and on a Branch near Siloam church, in 
Pike county. At the last place, the ore is a fine red hematite. 
That on the Missouri and in Pike county had fallen down from 
the banks above. The Ferruginous Sandstone and the Coal Measures 
were exposed in the bluff at Siloam Church, a,nd it is difficult to say, 
from which the ore came. Whether iron exists in qua,ntity at these 
localities, can not be determined without.further examination. The 
places, where small quantities of the ore were observed in this rock, 
are too numerous to be mentioned. 

The Hematite of the Magnesian Limestones, is of better quality 
and quite as extensively diffused. The most important localities in 
the 2cl Magnesian Limestone are in Franklin county, in Towns. 41 
and 42, R. 1 E. For a notice of these beds, see Dr. Litton's Re
port, pp. 74 and 75, and Dr. Shumard's Report on this county. 
These beds will yield a large amount of excellent ore. There is, 
also, a quantity of this ore a short distance above Warsaw, and several 
localities west of Buffalo, which will be more fully noticed in the 
report on Dallas county. Many localities of it were observed in 
the 3d Magnesian Limestone. But the most important is in the 
ridge, in the forks of the Big and the Little Niangua, extending from 
the mouth of the latter to Sec. 12, Town. 38, R. 18. The slopes 
of this ridge and the ravines skirting it, are covered 'with fragments 
of the ore ID. such quantities as seem to indicate a vast deposit. 
The Hematite, in Town. 34, R. 3, Sec. 21, is probably in this lime
stone. The ore is good; but I cannot speak with certainty of the 
amount or geological position, as I have not seen the locality. 

The 4th Magnesian Limestone, also, contains several important 
deposits of this ore in Camden, which will be noticed in the report 
of that county. 

We had reason to expect the existence of considerable quantities 
of iron in the Coal Measures; but it has not been observed, in work
able quantities, in a single locality in these rocks. 

LEAD. 

But two ores of this metal have been found in Missouri, in suf
:ficient q11antity to be of any economical value; . the Sulphuret and 
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Oarbonate. The former is called Mineral, while the latter is some
times named Wool-Mineral, in the South-Western Mines. 

These ores of Lead occur in the Coal· Measures, Archimedes 
Limestone, Encrinital Limestone, 2d Magnesian Limestone, 2d Sand
stone and 3d Magnesian Limestone. But the Archimedes Lime
stone and the 2d and 3d Magnesian Limestones are the only rocks 
in which any considerable quantity has been observed. The most 
of the Eastern Mines and those in the Osage valley and in Moniteau, 
are in these two l\fagnesian Limestones ; but the mines of the South
W est, and Scott's Mine, in Cooper, are in the Archimedes Limestone; 
but many of them pass down into the Encrinital Limestone. 

Dr. Litton gives a detailed account of the Eastern Mines. For 
those of Moniteau, see Mr. Meek's Report:* 

The other mines of the State have been worked but little, save some few on the 
Gravois and near Linn Creek; but when visited, the working was suspended in the 
most of these. It is not deemed advisable to enter upon any detailed account of the 
mines of tho Osage valley, as a more minute examination of them is now in progress, 
and when it is completed, we can speak with more certaint.y of their value. Still, 
the exo.minations already made show very flattering indications of an abundance of 
Lead in several places on the Gravois, Cole Camp and near Erie. The mines at 
Cole Camp are in the 2d Magnesian Limestone ; while those at Erie and several of 
those on the Gravois are in the 3d Magnesian Limestone. For an account of Scott's 
Mine, see Report of Cooper county. · 

f'l'he Hines oftl!e South- Weat were examined very hastily, more with a view to 
learn the character of the deposits and the area over which they extend, than with 
a design to judge of, an.d report upon the particular lodes or diggings. The extent 
of country over which the lead has been discovered, may be best understood. by 
pointing out the various localities where it was seen. 

The first locality visited was in the prairie south-west of Carthage, in Town. 
28, R. 31, Sec. 8, where some little digging had been done ; and the following sec
tion was exposed: -

No. 1. - 5 feet of Chert and Soil- Quat1yrnary. 
No. 2. - 6 feet of fine brown stratified Sandstone-Ferr11ginous Sandstone? 
No. 3. - 3 feet of blue Sho.le. } A h. d L · t 
No. 4. - 4 feet of blue Limestone. re ime es imes one • 

. * Since the water has been removed from High-Point Lead Mine, I have satis
fied myself by a.recent careful examination, that the disturbance of the strata observed 
there is, beyond a doubt, due to a powerful elevating force acting from beneath. 
The evidence of this is the distinct and well-marked vertical stri~ to be seen at·vari
ous places on the surrounding wall-rock, as it is impossible that these strire could 
have been made by a settling down of the broken-up strata forming thecentralmass. 
Whether the lead ore was brought up from a lower position along with the broken 
rock, or has been subsequently deposited there by some other.agency, I am unable 
to say. ~ saw no evidences that it has been deposited there by sublimation or any 
other direct igneous agency. -,-MEEK. 
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Several hundred pounds of Sulphuret of Lead were found in the chert and soil; 

but none in the rocks below. In section 31 of the same township, is another locality 

which I did not visit. Lead has been found in several other places in this neighbor

hood; but they had not yielded much mineral. The next locality visited, was the 

Center-Creek Mines, which are situated in Town. 20, R. 33, Sec. 36, and 'rown. 29, 

J;t. 32, Sec. 31. These mines are on the border of the prairie, which extends from 

Cartha.ge on towards the 'l'erritory,' in the slopes on both sides of. a small run. 

The following section will give an idea of the Geological features: -

No. 1. -10 to 30 feet of chert, limestone and clay, broken and mingled promiscu

ously, an:l more or less cemented into a solid mass. The limestone ig 

not so nbundtint as the clay, ancl the chert predominates over both. 

No. 2. -5 feet of regularly stratified bluish crystalline limestone. 

No. 3.-10 feet same as No. 1, save the limestone is more abundant. 

No. 4. - ? of limestone, same as No. 2. 

On the cast side of the run, tho conglomert1te of No. 1 is overfoid by eight or 

ton feet of brown stratified sandstone, which is the s11me as that 11t the first locality 

named. Irregular viens of galena, very vflriable in thickness, cut through this con

glomerate of chert, etc., and through the limestone, in directions approaching an 

east and west line, and varying from a perpemlicular to a horizontal. The galena 

usually fills the fissure, when it is small, without any vein rock or gang; but when 

the opening is large, the sheet of mineral runs through the middle, the space on 

each side being filled with clay and crystals of calcareous .spar. There are several 

diggings at this place on the west side, on White and Conovy's land, nt some of which 

numerous shafts have been sunk from ten to forty feet, and some drifting done. 

The more important are, Old Diggings, Burniue's, Sunday's, Howard's, Ifarker's, 

and Thorp's Diggings. Ou the east side of the run,: on Mr. Chenault's land, several 

shafts have been sunk. 
From what I could see of the veins and learn of the amount of mineral raised, 

and from the general satisfaction of the miners, I would judge that mining at the 

Center-Creek Diggings has been very profitable. 
' Of the mineral ra.ised at these mines, 270,000 'pounds were sold to Harklerode's 

furnace, and 99,074 pounds, to Moseley & Co.'s furnace; about 5,000 pounds, 

still at the mines, making 419,07 4 pounds raised. 
Turkey-Creek Mines. - Several locali.ties are included in this teMU: -

Mineral-Point or Shake-rag Mines, in Tbwn. 28, R. 33, Seo. 33; 
Duff's Mines, in Town. 28, R. 32, Sec. 31, S. E. t ; 
Orchard's Mines, in center of Town. 27, R. 33; 
Cox's Mines or Nigger Diggings, Town. 27, R. 33, two miles south-east of 

Mineral Point . 
.At Mineral Point are several diggings. Harklerode's, so far as I could judge 

from the miners and the mineral thrown out (for the shaft was full of water), gives 

great promise of a fine yield. There are two lodes or sheets of mineral lying nearly 

horizontal in the Carboniferous Limestone. The upper one is made up of galena 

i\nd carbonate of lead and chert and clay mingled together and cemented, and is 

about one foot thick. 'l'he lower is pure galena, from twelve to eighteen inches thick. 

These lodes have l:ieen explored but a short distance. 
At Messrs. Fmser and Cavenar's, one shaft, sunk thirty feet, reached a horizon

tal lQde. The fissure in the CQnglomerate of ehert, etc., is four feet, filled with soft 

olay and galena. Through the middle runs a sheet of galena ten itl.ches thick, and 

the apace on each side is filled with clay and large masses of eQg-mineral. This 
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lode had been explored only some fifteen feet. Other diggings at Mineral Point 
are quite as much esteemed by the miners. The other locu.lities on Turkey Creek 
wero not visited. 

From these mines, \15,530 pounds hnd been sold to Moseley's furnace, and 110,-
000 pounds, to Iforklerodc's furnace; 56,000 pounds were still at the mines, making 
in all 200,530 pounds. 

Mosclcv o· Oo. 's JJ[incs are located in Town. 20, R. 82, Sec. 35. llfore systematic 
mining has been done at this pl11ce than at any other locality visited in the South
West. '.l'hree sl11JSts have been sunk; l\foin Shaft 48 feet, Pump Shaft 68, and Third 
Shaft GO, bcsicles about 400 foot of drifting. All the shttfts and driftings are very 
large and tho mines 11re kept dry and well vontil[ltcd. The efficient conductor of 
these mines, J\Ir. John B.yan, accompanied me through the mines, 11nd g~ve much 
Talunl1lc inforrMtiou, ns to the location and thickness of the veins worked out. 
Those mines were opened in lSGO. From February, 1854, to November of' the same 
;reo,r, he worked, 011 an average, three hands, and r11i8ed from 140,000 to 150,000 
pounds of miner11l, of a very superior quality. The whole amount raised u.t these 
mines is estim11tod at 502,875 ponnds; the workmen estimnted it as high as 800,000. 

'.l.'hese 1nines are opened in the side of a bluff, of Carboniferous Limestone, 
which crops out on both sides of them; but the sho,fts do not strike the lime
stone, as they coimnencc in antl pass downward in the cherty conglomerate above 
described. Large veins of reddish aml white c!Ry, which, in u.ppcarance, very much 
resembles tallow;'~ cut this conglomerate in various directions; e,nd they sometimes 
a.ccompany the lciid. 

Oh:'Ver's Prairie Mines are located on Oliver's Prairie. There are numerous dig
gings on and neiir this pr11irie, in the same character of rocks, cherty conglomerate 
an(]. Carboniferous Limestone. 

At Richardson O' Brock's Di{![Jings, three hands have worked eighteen months, and 
raised 70, 000 pounds. 

At lJavi.y 1)· Oole's lJi[Jging,,, three hands worked two months, and two hands, 
two months, and raised 15,000 pounds. 

At J:Ucliardson J· Ji'o,,ter's, four hands worked three months, and raised 24,000 
pounds. 

At Vickory J·J'olmson's, two ho,uds worked three months, o,ncl raised 3,500 pounds. 
Thero 11re a great number of sh11fts sunk in many plttces in this neighborhood, 

and tho produce of all the mines here, has been estimated at 208,000 pounds. 
Spnrgcon' s I'rairie lffoics, three miles from l\Ioseley's Furnace, were not visited; 

but they are represented as very productive, and in the same geologico,l position as 
the ether mines. 'rheir produce is estimo,ted o,t 276,000 pounds. 

Baxter's Lccid lffines o,re about one mile south of Grand Falls, and have produced 
aorne 3, 000 pounds. 

Striclclanil' s Mines. -The ore raised and smelted on a log furnace sold for 
some $2, GOO. 

There are seYerl\l other locttlities which were not visited. The produce of all , 
the mines in Newton and Jasper counties, is estimated at 1, 721,67Gt pounds. This 
estimate is mnde up from the data in Mr. Moseley's letter, on p11ge 163, and 
the opinion of' others well 11cquainted with the whole or u. part of these mines. So 
far as I could judge, they are not much nbove the reality, in any case, and in some, 
they must be far below it. 
--------·-·------------------------* This clay, probably, contains !arg~ quantities of silicate of zinc. t This is higher than Mr.Moseley's estimate .. He sets down 300,000 pounds as the supposed QUIUl· 
tity smelted at Harklorode's furnace; but the estimate of Mr. IIarklerode is 470,000 pounds. 

L 
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Besides the Galena at these mines, there are large quantities of the Sulphate 
a.nd Carbonate of Lead, which are somewhat indiscriminately called A8h llfineral, 

1Jry Bones and Wool ilfineral. The Carbonate is most abundant and is successfully 
smelted on the log furnaces ; 3, 000 pounds were smelted at Strickland's log furnace 

during the last winter. 
Sulphuret of Zinc. - Zinc Blende, called Black-Jack by the miners, is aJmost as 

abund[lnt as the galena in many of the mines. At Mineral Point and the Center
Creek Mines, many thousancl pounds h[IVC been thrown out with thll rubbish. The 
great abuudance of this ore, and the incre:ising demand for Zinc in the useful arts, 
must make the working of it profitable, notwithstanding the difficult.y of reducing 
the ore, as soon as a cheap mode of trnnsportation be secured. 

In one or two pluces in the mines of Oliver's l'rairie, we snw very small portions 
(existing as a mere coating) of a minem1 which gave the clrnracters of cobalt by the 
blowpipe; but no opportunity has occurred for testing it in solution. 

At first, the lead of the South-West was smelted on log-heaps und in log fui·
naces; but at present nearly all the galena is l'educerl in bfost furn:ices. There are 
two excellent furnaces of this description; Ifarklerocle's ancl Moseley's. 

Harklerode's furnace is situated on a small spring branch, in Town. 28, R. 33, 
Sec. 10, N. E. of S. E. }. The blast is produceu by water-power, derived from a 
lal·ge spring near the furnace. Fig. 11 gives a fine view of tho internal structure of 
the furnace. 

Fig. 11. 

HARRLERODE'S FURN.A.CE. 

The charcoal used for smelting the lead costs about $0,033 per bushel; accord
ing to the following estimate of expenditures for making 1,600 bushels:-

25 cords of wood, at $0~75 per cord, gives, 
One hand, one montb, at $25, 
Team for hauling the wood, 

$1$,75 
25,00 
10,00 

$53,75 

Ten bu.shels make a ton oflead. The mineral costs about$20per thousand pounds. 
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Since this furnace started, on the first of March, 1854, they have smelted from-
Oonter·Creolt Mines, 
Turkoy·Creok Mines, • 
Olive1·'s P1·aMe ~lines, • 

Inall, • 

270,000 pounds. 
110,000 " 
90,000 " 

470,000 " 
An account of the furnace of G. W. Moseley & Co., may be seen in the. following 

letter of Mr. Moseley, to whom the Survey is much indebted for.valuable aid: -

Nl!W'roN Couis:n, Mlsso11RI, N011emuer 251]1, 1854. 
Dru,n. Sm,-By you1· request, I give you the info1'!llation desired, in regai·!i to the mineral operations In this part of the State. 
The first smelting of r,ead Ore lu this county, was on tl1Q rude log furnace, by Mr • .!. Spurgeon and 

others, In the yoars 1850 and 1851. i'he ore, raised on Spurgeon's Prairie, Newton county, was dng 
from Sec. 32, Town. 20, R .• 32. 'J'he amount. smelt.ed from this section on log furnaces, was 220,000 pounds. 

Secrmrl. -The next furnace, gonerally known as tho Drummond, was erectod by Moseley & Co., ilf 
Neosho, In 1850, on G. W. Moseley & Co.'s lands, near their mines. On this furnace they smelt.ad, in 
1850 and 1851, from Moseloy's Mines, situated in Soc. 35, 1~own. 26, R. 32, Newt-On county, 2ii9,875 pounds of tho oro; 2o,OOO pounds from Spurgeon's and Turkey-Creek Mines. 

Third. - Tit tho fa.II of 1851, G. w. Mosoloy & Co. commenced bnlldlng a blast furnace (doub!eeyod), and on the Oth day of February, 1852, lead was run from tbe first ore evor smelted on a blnst furnace in the South-Wost. On t.hls furnace we smelted ore raised from our own mines, in Sec. 35, Town. 26, 
R. 32, 142,fiOO pounds; from Cent.er-Crook Diggings, In Jasper county, 99,074 pounds, and from Tnrkey
Creolt Mln<ls, In Jaspor county, 95,073 pounds. 

Pourth. -Tho MoHoley fo11d l\!anufactming Com1iu.ny commenced operatirms in October, 1853, and smelfod, on tho 1iln>t farnaco creutecl by U. W. Moseley & Co., and sit.uated on Sec. 22, Town. 26, lt. 82; 
oro rn!Herl from tho Moscloy Minos, on Sec. ar., •rown. 201 n.. 32, 110,500 pounds; from Oliver's Pru.Irle, 
Newton Mnnty, ntlll from Ccntm· an cl •rnrkey-Crllel< Mines, 93,000 pounds. 

Jlrom tho b"~t lntbrmllt.!on that I can got from tho lilast furnace in Jasper county, built by Mr. 
Ifarklorn1lo In 1853, t.hoy lllLVO smoltod from tho d!fl'orent mines, Oliver's J?ra!rio, Newton co1lnt.y, Center 
and 'J'nrlcoy-Crook, in J11Huor county, abdut 300,000 pounds. 

l•'1"11!u !.!Ill lmst Information, sought liy ino amongst the miners, I have set down 200,000 pounds as th• 11111nu11t, ot vro; ·RI tJJ.~ clitl'oront mines, ruady fo1· llellvcry and that may be clelhel'lld by the miners up t.o tho 201.h <lay of Doeomblir next, · 
Total amount, rall!lld 11t tho different mines :

Spurgeon'• Mines, In 1860 and.1861, and amoltod on log furnace, 
A.n101111t <rn t.bii Drummond furnace, by Mosoloy & Co., nnd from Moseley's Mines, 
From other mines, 

Smolt>ld on the blast furnaces, up to th~ present time : -
Prom l\Ioseloy's Mines, by Gwin & Co., 

" " and J,ead l\Ianufacturing Company, 

From Oen tm·-Creek, 
From Turkey-Crook, 
From Olivll1's Prairie, Center and Turkey-Creek, 

Supposad nmount smelted by Ilarltlerode, 
Supposod amount roa.dy for delivery and up to 20th Deoomber, 

' 

:tl;s. 
226,000 
2li9,S75 

25,000 

142,500 
110,500 

99,074 
95,073 
93,000 

300,000 
2-00,000 

l'bs. 
226,000 

284,875 

253,000 

287,147 

500,000 

1,551,022 
Until this last spring, all the iead made in this county was sent to New York lll'.ld Boston by Grmd 

River and .Arkansas, and through the Indian country to Fort Smith, and thence, by steamboat, to New 
Orle1>ns. 

Respectfully,yottrs, &c., 
G. W. MOSELEY. 

Pn.oP. G. C. SWALLOW, } 
St.ate GeologM 

There are, at leal!t, 400 square miles in the south-west of Jasper, mid the north
west and central and eastern portions of Newton, which give every indication of 
being very valuable mineral lands. Mines have been already opened and successfully 
wpr:Jr,ed .in ten townships;. a.nd .there are sever~! others which give indications just as 

L 2. 
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promising as those already worked. Mineral is found over this whole region; 

11carcely a shaft has been sunk, however carelessly the spot was chosen, without 

obtaining mineral sufficient to render the labor profitable. One may get a good view 

of this mineral region .bY starting from Carthage and traveling a little north of west, 

ten miles, to the Center-Creek Mines; thence, a little west of south, seven miles, to 

Mineral Point;· from there, south-east, eleven miles, to Moseley's Mines ; and from 

there, a little south of east, nine or ten miles, to Oliver's Prv.irie Mines, and then 

eastward some six miles. The country along this whole route, and for several miles 

on either side, presents the same geological features, and the same indications of 

great mineral wea~th; and the day is not far distant when this will prove to be one 

.af the richest miner:Ll districts in the country. 

There are several experienced miners,· who have. worked in the mines of Iowa 

and Wisconsin, and of the eastern counties of Missouri, who say they can make 

more money in these mines, raising mineral at $20* per thousand, than they could 

fu any other mines they have seen, at double that price ; and this seemed to be the 

universal opinion among the miners. 
This country has every facility for sustaining a large populo.tion. The climate 

is salubrious; the country is well watered with bold springs and limpid streams. 

Timber is abundant; :Lnd much of the soil is very productive, particularly that in 

the bottoms. It is, probably, increasing in wealtht and population as rapidly as the 

other parts of the State. 
Could this part of the Stii.te have some cheap and certain communication 

with such a market as St. Louis, its progress would be very rapid, and the St8.te 

would soon feel the advantages in the increase of wealth and population. 

COPPER. 

There are several important localities of copper ore in the State; but, as I han 

not seen them, I must refer to Dr. Litton's Report (p. 67, Part II.), for what inforDl· 

ation can be given respecting them. 

ZINC. 

AU valuable deposits of zinc which have come under my observation are men

tioned s.bove1 while speaking· of the South-Western Mines. , Dr .. Littch!s Report de• 

acribes other loeallties. (See p. 84, :Part II.) 

SliiVElt. 

It is not known that silver occurs in the Statei save the small quantities found 

witJi lead ill the galena. (See p.l~, Part II.) 

GOLD, NICKEL A.ND COBALT. 

These metals occur in Missouri, but none of the localities hnive been visited. 

llliNGANESE. 
. . . . ~~ 

The oxides of manganese have been observed in Stephens' coal-bed1 in Cooper 

., '!'he.miners of the South·West generally lease the mines, and PILY :tbr reJ1,t ~~of~ 

~ raised. They sell .the remainder at abQ11t $20 per thousand, the dlftlcalty ¢' tta~tion re· 

~·lwvalneabonton&half. . · ,' .. } ·'"'· · · , · 

. · ·1 The~ prope~ In Newt® county inc:reased from $390,000 111>1§3;:'t6, $700,000 In 1854. 
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county, in the sandstone of the Calciferous Sandrock on the plank-1·oad, west of Ste. 
Genevieve, and at the Duford 0.re Dank, in Town. 33, R. 3 E., Sec. 34. · 

B.UII.DING MATERL\.LS. 

The possession of materials for the construction of habitations, is one of the :first 
necessities of the human race. And, as the race advances in civilization and wealth, 
the demand for the more beautiful and durable qualities, constantly increases ; and 
it becomes a matte!-' of no small importance to.· determine whether we are prepared 
to supply the demand, which our advancement will create for dwellings, warehouses 
and public edifices. Our examinations in Missouri, prove the existence of such ma
terials in nearly every formation in the State. (See Chap. I.) 

Limestones, suitable for building purposes, are abundant in the Up11er and Middle 
Coal Series, in the St. Louis Limestone, the Archin~edes Limestone, the Enerinital 
Limestone, the Chouteau Limestone, the Onondaga Limestone, the Cape Girardeau 
Limestone, the Trenton Limestone, and the 2d, 3d and 4th Magnesian Limestones. 
All of these formations are, more or less, employed in the places where they are ex
posed. Nos. 1 and 0 of the Upper Coal Series furnish the rock used in the Presby
terian Church ancl the public-house, erected by Mr. Park at Parkville, and in the 
public buildings at Fort Leavenworth, all of which indicate their durability and 
beiiuty; and the ease with which it is wrought into any desirable form, renders it a 
very economical building material. No. 41, of the Middle Coal Series, is a light 
gray semi-crystalline limestone, which is both durable and beautiful. It is used at 
Lexington. 

The St. Louis Limestone has many beds of excellent i•ock, which are extensively 
qun.rriod and employed for various purposes in' St. Louis county. The Archimedes 
beds furnish a great amount of very durable lim.estone. It is used for the Custom
house in St. Louis. The Encrinital strata are more extensively employed for eco
nomical purposes than any other limestone in the State. The State University, and 
the Court-house at Columbia, .furnish abundant proof of its adaptation to building 
purposes. The upper beds of the Trenton Limestone, and the dark compact and 
the light magnesian strata in the lower part, are very desirable building stones; but 
the middle beds are not so durable; still, they are sometimes used. The Court
house in St. Louis, presents good examples of the Trenton Limestone. 

The strata of Cotton-Rock, so abundant in the Magnesian Limestones, are much 
used. The State-house, Court-house, and many other buildings at Jefferson City, 
show the adaptation of this limestone to such purposes. These formations, also, 
contain numerous beds of the silicious and the magnesian crystallinewrieties, which 
are much.stronger and more durable than the Cotton-Rock. 

Marbles. -There are several beds of excellent marble in the State. The beau
tiful and durable oolite in the Archimedes Limestone, near Ste. Genevieve, is well 
worthy the attention of those who desire a light-colored marble. The residence of 
the Hon. L. M. Kennett, in St. Louis, is built of it. The 4th division of' the Encri
nital Limestone (seep. 100) is a white, 00arse-grained crystamne marble, of great 
durability. It crops out in several places in Marion county. One of the bestlocali-" 
ties is in the bluffs of the Mississippi, between McFarlin's B~anch and the Fabius. 
The Lithographic Limestone would furnish a hard; fine-grained bluish drab marble, 
that would contrast finely with wliite varieties in tesselated pavements for halls ancl 
courts. 

The Cooper Marble of the Onondaga. Limestone,.has numerous pellucid crystals 
of calcareous spar disseminated through. a. drab or bluish-drab,. fine compact base. 
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It exists in great quantities on the La Mine, in Cooper, and on See's Creek, and in 

other places in Marion ; and it is admirably adn,pted to many ornamentn,l uses. 

McPherson's Marble, a bed of the Trenton Limestone, situated in the vicinity of 

Rattlesnake Creek, is a hard, light-colored, compact limestone, intersected with 

numerous thin veins of transparent cn,lcareous spar, which give it a beautifully 

niriegated surface, when well polished. It appears to be strong and durable. 

McPherson's marble block, on Fourth-street, St. Louis, is constructed of it. 

Cape Girardeau Marble is, also, a part of the Trenton Limestone, located nea:r 

Cape Girardeau. I have not seen it, and must refer to Dr. Shumard's Report, page 

155, for a description of its propel·ties. 
There are several beds of very excellent marble in the Magnesian Limestone 

Series. In Secs. 34 and 35 of Town. 34, R. 3 E., are several beds of semi-crystalline 

light-colored marbles, beautifully clouded with buff and :B.esh colors. They receive 

a fine polish, are durable,. and well fitted for many varieties of ornamental work and 

building purposes. But one of the most desirable of the Missouri marbles, is in the 

3d :i\fagnesian Limestone, on the Niangua. It is a fine-grained, crystalline, silico

magnesfau limestone of a light drab, slightly tinged with peach-blossom, and be::m

tifully clourled with the same hue or flesh color. It is twenty feet thick (see p. 126 ), 

:ind crops out in the bluffs of the Niangua, where the 3d 1\faguesian Limestone pre

vails, as seen in No. 6, PL XIV. This marble is rarely surpassed in the qualities 

which fit it for ornamental architecture. 
There are, also, seve.ral other beds in this and the other maguesian limestones, 

which are excellent marbles. Some are plain, while others are so clouded as to pre

sent the appearance of breccias. 
Granite. - Granite Knob* will furnish any amount of a superior coarse granite, 

admirably adapted to all structures where durability and strength are desirable. Its 

introduction to general use, in St. Louis, would add much to the architectural ef

fects produced by her public and private edifices. 

Brick. -The pipe-clay and sands of the Drift will furnish a large amount of 

the very best materials suitable for manufacturing the most durable and beautiful 

brick. The argillaceous portions of the Bluff, make a very good article. It is gene

rally diffused, and is almost universally employed f-Or that purpose. Nearly every 

township, in those parts of the State, thus far examined, has an abundance of these 

clays. 
Fi:re-Bricks are manufactured from the fire..(ilays of the Lower Coal Series, in 

St. Louis county. These bricks have the reputation of possessing fine refrac!iory 

properties. There are many beds of fire-clay :ln the Coal ~ieasures ;. and, besides, 

some beds of the Hudson River Group, in Ralls and Pike counties, of the Hamilton 

Group, in Pike and 1\Iarion, and of the Vermieular Sandstone and Shales on North. 

River, seem to possess all the qualities of the very .best fire-clays. The quantity of 

these chys is great, almost beyond computation. No possible demand could exhaust 

them. 
Fire-Rock has often.been observed, and a few localities were mentioned in Chap

ter I. Some of the more silicious beds of No. 6 of the Opal Measures, are very 

r.efractory, .as many have discovered in attempting to burn them to lime. The 

sandstones of Nos. 28 and 34 are, also, good fire-rocks. The upper strata of the 

Ferrugiuous Sandstone, some arenaceous beds of the Encrinital Limestone, the 

upper part of the Chouteau Limestone, and. the fine-grained impure beds of the Mag: 

lltlSiau Limestones, all possess qualities which wilt enable them to withstand the 

* See a description of this rock ob. page 134. 
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action of ii.re. But the 2d * and 3d Sandstones are the most refractory rocks yet ex
amined, and are well adapted to use where great strength and :firmness are not de
manded. 

Pa'intB. -There are several beds of purple shales in the Coal Measures, which 
seem to possess the properties requisite for paints used in outside work .. Nos. 10, 
31 0.nd 50 of this Formation, have shales of a bright purple color and firm tex
ture. But No. 10 possesses the best qualities. It has a more uniform texture and 
color, and is much more abundant than either of the. others. This bed is exposed in 
the bluff opposite to Bethlehem; at Fort Kearney; in a bluff, _ten miles below that 
station, opposite Sonora; at the mouth of.Little Nemaha; and at Dallas, Weston 
and Parkville. Mr. Park, of the last place, has used it with oil, both alone and 
mixed with white lead, for outside work; and several years' exposure have proved it 
very durable. Its color is more brilliant when prepared with oil; but when mixed 
with white lead, it produces a dark, dull peach-blossom color, which is very agree
able n.nd appropriate for some purposes. Its properties as a fire-proof paint, were 
also tested by Mr. Park. ·t An inch board was covered with a thick coat, when 
coals were burned upon the painted side, until the whole thickness of the board was 
charred; but the paint remained firm and uncracked. He has, also, compared it in 
use, with the famous Ohio paint, and thinks ours the best. At several of the above 
localities, thousands of tons could be thrown from the beds into a boat lying in the 
river beneath. 

Cement.~. - All of the limestone formations in the St11te, from the Coal Measures 
to the 4th llfognesian, have more or less strat11 of very nearly pure carbonate of 
lime, which will, consequently, m11ke good quick lime. But few, if any, of the 
States have such an abundance, and so general a distribution of this important article 
of domestic use. 

Jiydrau.lic Oement.s. - It is well known that limestones containing con.siderable 
quantities of silex, alumina, magnesia and iron, often make good hydraulic cementa; 
but we.know but little of the exact proportion there should be of eaoh ingredient, 
what order of combination shouid exist among them, or what changes take place in 
the hardening of tho cement. It is, therefore, impossible to tell, with certainty, 
from the physical or chemical properties .of a limestone, whether it will form 11 good 
hydraulic cement. And, hence, arises the necessity for practical experiment upon 
the rock by makiug it into a cement, before we decide upon its merits as a hy1haulic 
lime. A press of other duties has prevented us from making these experiments. 
Still, we know that a limestone must have certain ingredients to render it hydraulic. 
By the nppearance of the stone, we c11n tell with tolerable certainty, whether it con
tain the necessary elements; and an analysis will show whether those elements exist 
in such proportions as will probably render the l~me hydraulic. 

All the limestones, whos·e physical characters indicated hydraulic properties, 
have been collected, and some of them subjected to analysis. S.o far as QB.Ii be judged 
from the results obtained, we have many beds of hydraulic limestone. 

From all the experiments made upon this subject, Burnell, in his work on 
Cements, deduces the following principles: -

1st. "When the limestones contnln silex in combination with all;imina (common clay), magilesia, 
the oxides of Iron and· of manganese, in various respect!Ve proportions, but limited to eight or twelve 
per cent. of the whole mass, they yield moderately hydraulic limes.'' 

* A desrription of this rock is given on page 125. 
t The Survey is much Indebted to Mr; Park for informatI<iit and aid, while exploring the neigh· 

borhood of Parkv!lle. 
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2d. "Where the above ingredients are present in the proportion of from fifteen to eighteen per 
41mt., bnt the silex always predominating, the limestones yield an hydraulic lime." 

3d. "When the limestones oontain more than twenty and up to thirty per cent. of the above ingre
dients, but with the silex in proportion of, at least, one half of them, they yield eminently hydraulio 
limes." 

According to these principles, we have, as indicated by analysis, eight limestones, 
which come under the 1st c.lass, and six, under the 3d class, 01· those eminently 
hydraulic. 

Those beds which come under the 1st class, belong to the following formations : 
MidtJJ,e OoaZ Series. - No. 36 comes in this class of cements. For description and 

analysis, see pages 83 and 84; 
MiddJ,e OoaZ Series - No. 48, also, belongs here. It2 description and analysis are 

given on page 85. · 
Lower Ooal Series. -No. 66 belongs to the SB.me class. Its description and analysis 

are given on page 86. 
1T8'l'micular Sandstone and Shales·. -The middle beds are hydraulic, as indicated bY: 

the analysis and description, on page 103. 
Lithourapldc Limestone. - The upper beds come in this cl:lss. Its analysis and de

scription are on page 105. 
Oape Girardeau Limestone. - The analysis and description may be seen in Dr. Shu

mard's Report, on. 11age 154. 
Magnesian Limes-tonea. - Several beds in these formations belong in. this class. See 

the description of these rocks in this and Dr. Shumard's Report. 
The following come under the 3d ciass: -

Upper Ooal Series. -No. 12 shows strong indications of being an excellent cement. 
The description is given on pages 79 and 80. . 

Jfiddle OoaZ Seriel!. -The septaria of No. 31, which is exposed in the bluff at Lex
ington, give good evidence of hydraulic properties. The analysis and descrip
tion are on page 83. 

lliddle Ooal Series. - No. 44 of this Series comes in this class. Page 84 gives its 
analysis and geological position. 

!l7ie (Jfwuteau Limeatone. -The upper division of this formation, as it is developed in 
:Boone, Cooper and Moniteau counties, gives the best indications of excellent 
hydraulic properties. The beds are about thirty feet thick, and have a uniform 
texture ana composition. These very much resemble the hydraulic strata at 
Louisville ; and can furnish a.ny desirable quantity. The analysiR and descrip
tion are on pages 101 and 102. 

'JT tf'micular &mdatam and Sh.alu. -The middle beds of this formation, both in Marion 
and Cooper, have superior hydraulic properties. This is especially indicated 
by the dark-clouded beds, which were passed t~ugh, .in sinking the well of 
Mr. Winston Walker, in Cooper. The analyses and description may be seen on 
pages 103 and 104.. These strata a.re developed over ii. large area in the counties 
mentioned. · 

.Hu.tl&on Ri'Der Group. -The npper and lower beds of this formation give good evi
dence of being hydraulic. The description of the rock and its analysis are ·on 
pages 110 and 111. · 

From present indications, the hydraulic limestones of our State may be ex
pected to supply the home demand, and furnish large quantities for exportation. 

ROAD MATERIALS. 

In a oountry where the superficial deposits make such bad roads, it in. matter 
of no &mall importance to have an abundance of good materials for .highways.· The-
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limestones, so abundant in the country, are much usecl for mricacl11mized roads. Ilut 
the rv.pid pulverization of limerock, and the consequent mud and dust, particularly 
in towns and cities, render it very desirable to point out a more durable and eco
nomical substitute. The coarse gravels of tho Boulder Form(l,tion, and of the river
beds, furnish an abundance of the best possible substitute. These deposits contain 
gravels of any dogree of flnencss, from the sand, suited to the formation of footp11ths, 
to the pebbles best adapted for carrfagc-wa.ys. Any amount, of any given coarse
ness, m(Ly be obtaiucd by screening, in nll parts of the country, either from the Drift 
or the river-beds. These pebbles have the ach·(l,nfago of limestone in seyeml par
ticulars: -

1st. They are more durnble, being fragments of chei·t Jllld the harclcr igneous 
and crystn.lline rocks, which h(Lve withstood the action of those unknown but all
powcrfrtl ca11Hes, which have worn aw!ly aml ground to dust so large 11 portion of our 
superficial rocks, and transported to our territory such 'luantititls of the rocks in 
situ, scver:1l hundred miles to the north. Those from the river-beils, also, h:ive 
been exposed to aqueous action for unknown 11ges. 

2d. They 11ro less injurious to animals and carriages, as all tlJe pebbles are 
water-worn 11nd rounded. 

3d. lly their use we should avoid the imp>1lp:1hlo dust of the limestone, so inju
rious to 11calth n.ml property in onr cities. We should, 11lso, escape much of the 
muu, which if1 scn.rccly less objectionable. 

Sliould St. Louis but piwc n. single street with these pebbles, every person living 
or doing lnrniuoss upon it, would at once see the difference in comfort and he111th. 
'.!'he impiilp11hlo dust of tho dry wco.thcr and tho liquid mud of the wet, would no 
longer soil tho furniture 11nd gootls of the houses and shops, and clog the lungs and 
disfigure the g11rmcnts of those passing over it. Material c~uld be obtained from 
varirntR prtrts of the State. Good pebbles are abundant in the streams of llfarion, 
13oone, Coop01· nnd Moniteau. The Osage and its tributl1ries can supply any needed 
qm111tity. And there can be no doubt that the Gasconade (Lnd tho Maramec hnve a 
good fflupply of them in localities nearei• to St. Louis. Small steamers could easily 
rettch b11rs, made up of good pebbles, on the Osnge, the La Mine and other streams, 
ttnd obtain (L supply sufficient to meet 111! dem(Lncls. 

LITilOGitAPIUC LIMESTONE. 

This is a very fine compnct even-textured rock, which resembles the best litho
graphic stones so closely that hand-specimens of them can scarcely be distinguished. 
T11e following an(L]yscs show them to be similar in composition. Tha first specimen 
was from Hannibal, (Lnd the second from Solenhofen, Germany':· : -

l. 2. 
Residuum, insoluble in ncid, J.53 1.90 
Alumina, a faace. a trace. 
C1trt1onate of Limo, . 97 .86 90.34 
C1trl1ouate of Maguesia, o.51 
Water, l.W 

99.90 99.47 

Messrs. Schaerff & Brother, of St. Louis, have tested this rock (Lnd pronounced 
some pnrts of it good. Excellent sl(LbS, large enongh for small engravings, can be 

* The Survey is indebted to Messrs. Schaerff & Brother for a s11ocimen of & good stone used by them 
for engraving. 



170 GEOLOGICAL SURVEY. 

obtained with ease; but the jointed structure of the strata aml an occasional particle 

of iron pyrites, will make it difficult to get large sl::tbs of suitable quality. 

LUMBER, AND WATER-POWER. 

It may be a matter of surprise to some to le11rn that Missouri, notwitbst11ncling 

our he;wy importations of lumber (seep. 42), has a great abundance of almost every 

desirable variety, most advantltgeously situated. Indeed, with the exception of 

White Pine, Cedar and Live Oak, our supply seems to be all thrtt could be desired. 

(See Appendix C.) On the borders of our navigable streams (see pnge 13()) and 

their large tributaries, Oak, Hickory, Walnut, Thfaple, A8h, Linden, Cherry, Locust 

and Birch, grow in the greatest abundance, and in mngnificent dimensions. There 

is no physical reason why St. Louis should not expot·t several times as much lumber 

as she now imports.; Though Bangor, in Maine, exports more lumber than any city 

on this continent, and, perhaps, more than any in the world, the forests which supply 

it are located at a greater clistance and on streams much more impracticable than 

ours in Missouri. 
It seems unnecessary to specify where good localities exist, for there is scn.rcely 

a stream in the State which is not bordered by forests of excellcn t lumber. The Mis

souri, the Osage and all its tributaries, Spring River, Gasconade, Grand, Chariton, 

La l\Iine, South, North, Salt and Fabius rivers, are bordered with magnificent for

ests of the trees peculiar to the Alluvium. 

All of these streams, save the Missouri, furnish water-power and good mill-sites; 

and even the large springs of the Niangua, afford the best water-power and mill-sites 

observed in the State. But steam has usually proved the most economical power 

for the manufacture of lumber, as the site can be selected with greatel· advantage. 

SPRIXGS. 

We have a great abundance of Springs, both fresh and mineral. The fresh 

springs are very numerous in all parts examined, and some of them are very large. 

Bryce's Spring, on the Niangua, is the largest observed. The quantity dis

charged was carefully measured; and it was ascertained that 455,328 cubic feet of 

water were discharged per hour, and 10, 927,872 cubic feet per diem. The Gunter 

and Sweet Springs are not quite so large. And what increases their value, the quan

tity and temperature of the water scarcely changes during the year. We have seve

ral varieties of Mineral Springs; Chalybeate, Sulphur and Brine. The most import

ant Chalybeate Spring observec1, is in or beneath the Ferruginous Sandstone, west 

of Oseola. Salt Springs are very generally diffused, and will be mentioned in the 

County Reports. The Sulphur Springs are, also, very abundant; and a few have ac

quired some considerable reputation for their sanitary quitlities. Those most popu

lar are the Chouteau Springs, in Cooper; the Elk Springs, in Pike; and the Monagaw 

Springs, in St. Clair. We have seen Sulphur Springs in Marion, Pike, Howard, 

Cooper, Saline, Benton, St. Clair and St. Louis counties. 

Petroleum Springs. -I am indebted to the Hon. Charles Sims for a bottle of 

Petroleum, from what is commonly called Tar Spring, situated about five miles west of 

Cold-water Grove, which is near the middle of the western boundary of Cttss county. 

The Petroleum usually rises with the water and forms a stratum on its surface; but, 

in drought, when the spring does not discharge water, it comes up in a pure state 

and fills the basin. 
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CHAPTER III. 

SCIENTIFIC GEOLOGY OF MARION COUNTY. 

SYSTEM I. 

F. a-ALLUVIUl\I. 

Tms l!'ormation in Marion county presents its usual character
istic :!'oaturcs. It everywhere presents evidences of its being the 
result of a,gencios now in oponttion. It has been formed since the 
present order of things commenced. These deposits have been ac
cumufoted by tho combined action of frost, air and water upon the 
ruineml, iinimal and vegetable kingdoms. It is found in small 
quantities in all places, but, as usual, most abundant in ponds, 
marshes and river bottoms. 

The rocks of this formation founcl in Marion, are -
ht. Soils. 2cl. Siinds and PeObles. 
3d. Ola;i;s. 4tlt. Vegetable Moiild or Humus. 
5tlt. Oaleareo1is Tuf a. 6tlt. Bog Iron·. 

7tlt. Btaladites and Stalagmites. 
1st. !l'he Boil is, as usual, made up of the debris of the underlying rocks com

mingle1l with vogetitble nnd animal remains. .(Seo Economical Geology of Marion 
county, and pp. <H and 137.) 

211. Sanrl.~ and Peboles· arc ftbundant ill the bottoms and beds of the streams. In the 
Mississippi bottom, the sands abound where they were deposited by the river ::1t high 
stagcH of water. In the beds of the other stre!lms are found numerous b!lrs of a 
co11rse water-worn gmvel or pebbles, like shingle. The m!lterials are derived from 
tho Drift arnl the chert of the Carboniferous Limestones. 

3d. Oir111s arc fine deposits formed in tho more trnnquil w::1ters of sloughs and 
pontls. 'l'hey n,rc common in the Mississippi Alluvium. 

4th. IJadc Veuetable Afould m· Jfunm.<, v11ri11ble in char11cter from pure veget11ble 
matter to a cfayey vegcfable mould, is abundant in the swamps, ponds and sloughs, 
pnrticulitrly in those bottoms which support it mnk vegetation. 

5th. Calcai·eous '1'11fn was found in sm1ill quantities in caves and under bluffs, 
whcro it is deposited by the evaporation of limestone water. 

6th. Bou Iron exists in small quantities. It is deposited from the waters of the 
Chalyhcate Spring, near Sharpsburg. 

7th. lJtalactites and Stalaumites are seen in a few localities only, in this county. 
The fossils of the Alluvial strata are numerous, and all belong to living species, 

save those found in the fmgments of the older rooks. 
We m11y get a good idea of the Alluvium of the Mississippi bottom from Sec. 3 

of Chap. I., taken above the City of Hannibal, in Sec. 5 of Town. 57, R. 4. 
A more complete description of this Formation may be found under Alluvium, 

:in Chap. I. of this Report. 
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F. b-BOTTO!I PRAIRIE. 

There is an extensive area of this Formation in the Mis.sissi1)pi 
bottom. Its thickness varies from fifteen to thirty feet, and is made 
up of alternate layers of sands, clays anc1 vegetable deposits. As 
usual, the vegetable deposits arc most abundant at the top, the clu.ys 
in the middle, and the sands at the bottom. Section 6 of Clrnp. I. 
gives a good representation of this Formation in Marion county. It 
was taken near Marion City, which stands upon it. 

A more extended account of this Formation is given in Cha,p. I. 
of this Report. Its properties and fossils are the same hero, aml ncecl 
not be repeated. · 

F. c-nLm'F OR LOESS. 

This Formation is not so well developed here as in some of the 
western and central counties; yet it is so thick arnl so universally 
distributed, as to exert its happy influences upon the soils of Marion. 
This is especially true of the Elm and Hickory La,nds. 

This deposit is, as usual, a rich silico-argillaceous marl, furnish
ing at once the materials for an invaluable subsoil and an excellent 
brick.* In some places it becomes more argillaceous and furnishes 
a subsoil too retentive of water; in other positions, and p·a,rticufarly 
over the micaceous sandstone of No. 1, Sys. III., it becomes too are
naceous to furnish a first-rate soil. A small portion only, in the 
south-western part of the county, is thus affected. 

In the central parts of the' county, the lower part of this deposit 
is highly charged with the red oxide of iron, and presents a very 
bright red color. 

In other respects, this_ Formation has its usual composition and 
brown ash color, and furnishes some of the best lands in the county. 
But fewfossils were found in it in Marion. All found, however, were 
identical with those already given. Its thickness is variable ; in some 
places, thirty feet. See Secs. t 6, 7 and 118. 

F.d-DRIFT. 

In this Formation we find two important divisions : -
1st. Boulder. - This deposit is more abundant in this county 

than in any yet examined. It is seen everywhere under the Bluff 
Formation, and the materials are much finer tha,n usual in the 

* See analysis of specimen from Hannibal, p. 72. 
t Sections not otherwise deRignated, refer to the Schedule of Sections for 

~forion county a:pp~nded to this Report. 
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northern part of the State. On Hopkins' Branch, Sec. 18 of Ma
rion county Schedule, it is highly charged with red oxide of iron. 
It furnishes an excellent gravel for roads and walks, and a fine sand 
for cements-and mortars. 

Its thicklless varies from one to :fifty feet. See Secs. 26 and 18 
of the Schedule, and the bluffs near the Plank-road, two miles from 
Han11ihal. (See Pl. III.) 

2d. Pipe Olay. -This is a bluish white plastic clay. It's color 
seldom varies to a yellowish tinge. It contains little, if any, foreign 
matter,· and furnishes a most excellent material for pottery, and the 
other uses for which such clays are employed. It is not so abundant 
as the two last Formations, but is found in sufficient quantities, in 
the various parts of the county, to supply all demands for its use. 

Its thickness is often four feet. See Secs. 31 and 92. No fossils 
have been found in it, and it is doubtful whether it belongs to the 
Drift period; but, since it is everywhere associated With the Boulder 
deposit, I have ventured to place it here until further investigation 
enables us to say positively where it belongs. 

SYSTEM III. - CARBONIFEROUS. 

F. e-CO.AL MEASURES. 

The Coal Measure~ of Marion county are made up of:-

No. 1. lficaceom Sandstone.* -This rock is a dark brown micaceous sandstone, 
containing concretions of the oxides of iron, alumina and silica, or impure sandy 
concretions of the oxides of iron. It is usually found in thick irregular beds, but 
sometimes regularly stratified; when the surfaces of the strata are much more abun
dantly studded with particles of mica. It frequently passes into a conglomerate, 
which contains water-worn fragments of wood. The pebbles, the wood, and all thii 
other ingTedients of this rock, have every appearance of a deposit formed near a 
shore, at the mouth of a stream. · 

This sandstone is very variable in thickness, and frequently decreases many feet 
in a hundred yards. At Sec. 140 it is twenty-five feet thick. It is most abunde.nt 
in the south-we11tern portion of the county. 

No. 2. Bituminou1 Shalu. - These deposits are thin-bedded argillo-n.rena~eous 
shales, colored black by bituminous matter. Their range is very limited, and. they 
seldom crop out. In appearance they resemble, in a slight degree, some varieties of 
coal, for which they are sometimes mistaken, as they burn freely until the bitumen is 
exhausted. Secs. 30, 62 and 139. 

No. 8. Ooal. -This bed is a very pure light Bituminous Coal, which appears to 
be made up of innumerable small plants. In many places it presents the.appear
ance of charcoal • 

. It varies in thickness from twelve to fourteen inches. (See Secs. 30 and 62.) 

* See No. 60 of the Lower Coal Series, p. 86. 
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At Sec. 139, we have another bed. of Coal in a. ravine, whose sides are mural 

bluffs of Encrinital. Limestone. The coal in this bed is very poor, being highly 

charged with the sulphuret of iron, so injurious to the health of those who use it, 

and the metals worked with it. 
No. 5. Fire-Ola.y. - This deposit is more argillaceous than the Fire-Cfoys un

derlying the coal, usually are. It was seen in n few places only .. No fossils were 

found in it. 
Its thickness vnries from one to two feet. (See Secs. 84 nnd 141.) 

LOWER CARBONIFEROUS. 

F. f~FERRUGINOUS SANDSTONE. 

This deposit is a brown or white saccharoidal sandstone. It is 

generally indurated and regularly stratifiecl ; but it sometimes be

comes more massive, friable a.nd saccharoidal. When incluratccl, it 

furnishes a good builcling material, and is sometimes used for grind

stones. When saccharoidal, it readily crumbles, and affords the best 

possible sand for cement, mortars and glass. 
No fossils have been found in it. 
Its thickness is about eight feet. (See Secs. 80, 82, 84 and 135.) 

F. g-s•r. LOUIS LIMESTONE. 

This formation was recognized in but one place in Marion, and 

the only proof seen of its existence there, is a few imperfect pln.tes of 

Pali:eeliinus rnultip01·a. Sec. 61 gives the locality on Troublesome 

Creek. 
Ji'. h-ARCIIIMEDES LIJ\1ESTONE. 

This. is well developed in the county. It is composed of bluish 

gray crystalline limestones, interstratifiecl with blue argillaceous 

shales. These shales, when exposed, readily decompose and form a 

bluish gray clay. It is most abundant in the upper part of the 

formation. (See Sec. 14, p. 92.) In places, the limestone assumes 

an impure argillo-arenaceous character, with a light brown color. 

This rock abounds in silicious geodes, varying in size from one 

to fourteen inches in diameter. The crust is silicious, and the drusy 

cavity set with crystals of quartz, or calcareous spar, whose surfaces 

are often bespangled wit).i small brilliant crystals of Galena, Pyrites 

or Zinc Blende. (Seep. 96.) 
This rock furnishes an excellent material for building, and for 

lime. We saw no large quarries in it in this county; but those at 

I\~k,lJ.k show the fine qualities of this limestone. 

· W?en fully developed, it is about one hundred feet thick. (See 

·Secs. 35, 53, 94 and 108.) · 



GEOLOGY OF MARION. 175 

Zinc ancl Lead were found in this rock, in small quantities only, 

in this county. 

l•' i-ENCRINITAL LnIESTONE. 

This important Formation is founcl in nearly every highland town

ship in the county. It is (if we have any) the equivalent of the 

Scar Limestone of England. 
It is usually a coarse-grained, crystalline, grayish white limestone. 

Some strata are reddish or brown, and arenaceous. Some few thin 

strata are argillaccous. It is everywhere characterized by lenticu

lar masses of chert disseminated, or arranged in beds parallel to the 

lines of stratification. It, also, has a peculiar jointed structure, re

sembling in general appearance the sutures of the cranium. 

Many strata are mostly made up of fragments of Orinoideans. 

(Sec p. 97 - Fossils, pp. 99 and 100.) 

1farion county presents seven of the eight distinct and permanent diYisions of 

this Formi1tion; £. c., all but the 2d. (Sec p. 99.) 

lRt. The upper am! cherty portion, whose characteristics are given in Chap. I. 

4th. This part of the Encrinital Limestone is exhibited in the bluffs above Han

nibal. (See description in Chap. I.) 
6th. Impure, arenaceous, coarse-grained limestones. The areMceous portions 

are stained with iron, and decompose rapidly, leiiving the fossils in a very perfect 

condition. · 

These beds arc about twenty feet thick, at Sec. 27, on North River, below Pal

mym ; Sec. 85, near Hick's Mill ; and Sec. 77, below Mai·shall's J\Iill. 

7th. A bed of coarse-grained, white crystalline Limestone or Marble, very uni

form in structure, and contaiuing but few fossils. 

It is well characterized by the Spirij'er Burlingtoncnsis. Its thickness is teu or 

fifteen feet, at Sec. 13, 11t J\foClintock's Hill, south of Palmyr:i; ancl Sec. El, r.bove 

Ifannibtll. The Calitboose, at Hannibal, is built of this beautifol and clurnble rock. 

8th. This is the lowest member of this Formation, and is an impure, crystalline, 

brownish gray limestone, in thick beds. 

Its thickness is fifteen or twenty feet, at Sec. 07, Price's Dr'1.nch, ne[lr Phila

delphia; Sec. 11(), at McClintock's Hill; and Sec. 12, above Hannib:11. Some of 

these divisions of the Encrinital Limestone, though ohvions and persistent in this 

county, have not appeared so distinct in other parts of the State. 

This rock sustains an important relation to the useful arts. It furnishes a large 

portion of the lime and building materials in various parts of the State. The quar

ries at Hannibal, Palmyra, Sharpsburg and PhilaJelphia, are in.this rock. In the 

bluffs of the Mississippi, between the Fnbins and J\.IcFarliu's Branch, it presents 

some strata of pure white granular marble, suitable for ornamental buildings and 

monuments. 
This formation is not so well developed in this county as in some other p[lrts or 

the State. Herc its greatest thickness is not more than one hundred and eighty-ft ve 

feet. (See Secs. 6, 10, 44, 94, 110 and 136.) . 
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CHEMUNG. 

F. j-O!IOUTEAU LIMESTONE. 

This rock, in its lithological characters, very nearly resembles 
that above it, but its fossils are very different. The change in fossils 
is very abrupt. Scarcely a species, from either rock, po,sscs the line 
of demarcation. 

It is a gray crystalline limestone, interstratified with impure, 
brown ferruginous beds of very hard, massive and durable lime
stones, from which it gradually passes into the impure sandstones 
beneath. 

Its greatest thickness is forty feet. (See Secs. 97, 103 and 115.) 
This formation is so thin, and so similar to that above it, and the 

li.thologicaJ change is so great immediately below it, that one would 
gcarcely expect so many fossils entirely distinct from all in the rocb 
above. (See p. 101.) 

F'. k-YERMICULAR SANDSTONE AND SIIALES. 

The upper part of this formation is usually a buff or brown, :fine
grained, pulverulent, argillo-calcareous sandstone. It is usually per
forated in every direction by vermicular pores, :filled with the same 
material in a softer state, and more highly colored by iron. 

1V1ien exposed to atmospheric agencies, this portion often disin
tegrates, and leaves the rock full of vermicular passages, as if worm
eaten. 

The middle portion is a silico-calcareous argillite, of a grayish 
blue color. It has the peculiar markings of the upper part, toge
ther with those of a curious Fucoid. It often passes into a hy
drau1ic limestone. 

The lower part is usually a blue argillaceous shale or fine clay, 
in regular thin strata. It contains numerous cylindrica.l, elliptical 
and globular masses of Iron Pyrites, whose surfaces are set with 
myriads of minute cubic crystals, the faces of which are tarnished 
and present all the varying colors of changeable silks. 

This shale, on exposure to atmospheric influences, disintegrates 
and forms a semi-plastic clay. 

The middle portion has. very interesting fucoidal markings. On North River, 
the upper strata show some markings like those which give name to the Cauda-Galli 
Grit of New York. 

The thickness of this formation is about seventy-five feet. (See Secs. 12, 88, 
114, 115, 122 and 128.) It is well exposed on the Mississippi, South, North and 
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Fabius rivers; on See's, Lick ::mcl Clear Creeks; D.nd on Tyrrill's D.nd Price's 

Branch. 
The upper pn.rt of these strn.tD. is sometimes used for foundations, and in one 

instance, at leD.st, for a culvert on the Railroad. 

It is not sufficiently indurated to prove a strong and durable stone, or it would 

be exposed in the bluffs like other durable rocks, instead of being covered by its 

own disintegi·ated pD.rtieles. It hD.s never been seen, except where its surface had 

been recently exposed. 

F. l-Ll'rtIOGRAPIIIC LillfESTONE. 

This rock presents very constant and well-marked lithological 

characters. It is a pure compact limestone, breaking rather easily, 

with a smooth conchoidal fracture, into sharp angular fragments. 

Its color varies from a light drab to the lighter shades of bu±r and 

blue. It gives a sh<1rp ringing sound under the hammer, from which 

it is called "pot-metal" in some parts of the county. 

It is very regularly stratified, in beds varying from four to fifteen 

inches in thickness, often presenting, in mural bluffs, all the reg~

larity of masonry. In the bluffs above Louisiana, on the Mississippi, 

is a fine example of this characteristic feature. 

This rock contains much c11lcareous spar in large crystalline 

masses, and in drusy cavities. Fine specimens of Iceland spar, show

ing the beautiful phenomenon of double refraction, are found at 

Hannibal and other places. 
Small quantities of Lead and Zinc were found in it, on South 

River, near the county lino, Sec. 3. 

'.L'hc lower strata are thicker, dD.rker colored and D. purer carbonate of lime; 

while tho upper ai·e magnesiD.n, and present various shades of drab ;mtl buff, as D.t 

the mouth of McDowell's CD.Vo, in the north-east corner of 1'D.lls county. 

It is very vaifable in thickness. At Ifannibal, Sec. 11, it is fifty-six feet, while 

at Sec. 126, on South P,iver, thirteen miles west, it is but two foet. (See Secs. G, 

2, 127 and 135.) 
Its fossils lire scarce, and are rD.roly obtained in D. perfect state. The most ch11-

l'D.ctcristic ftre Spii·ifcr 1ll1trionemis, S. cu.1pidatus, Productus 1llurch£sonfonus, Pldllipsia 

.'1'Iissot~riensis uml Filicitcs gracilis. 

It burns to an excellent lime, and furnishes tt rock for rough wulls, both durable 

and cheap. ' The lower beds are a vel'y good lithogmphic stone, and a future demaml 

muy make it very valuD.blc for that purpose. (See p. 1G9.) 

It may be proper to stt1te here that there is, just below this rock, some two feet 

of soft, brown argillo-calcarcous sand.stone, which cont::iins the s11me fossils as the 

Lithogrn.phic Limestone D.bove, together with a beautiful species of Gonularia. 

SYSTEM IV. 

F. p-HAMILTON GROUP. 

In Marion county this rock is very constant in its lithological 

characters. It is an argillaceous shale or fire-clay, somewhat are" 

M 
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naceous and very uniformly and thinly stratified. On exposure to 
the air, it crumbles and forms a semi-plastic clay. 

It is so similar to the lower portion of the Vermicular SandBtones 
and ShaleB, as seen at Sec. 114, on North River, that it is impossi
ble to distinguish them, except by their stratigraphical relations to 
the other rocks. It is about fifty feet thick, though often much 
thinner. (See Schedule of Secs. 6, 125, 127and135.) 

No fossils but a Conularia have been observed in these shales in 
Marion county, but the few found in Pike ar~ characteristic of the 
Hamilton Group. (See p. 107 and Catalogue VII.) 

It is, doubtless, identical with the shales near Ashley, in Pike 
county, which contain fossils corilmon in the Hamilton Group 
of the West. It occupies the same position, or one very near 
it, and . presents nearly the same lithological characters. The 
absence of the Oolitic Limestone of Louisian_a, and the overlying 
lib.ales, produces the uncertainty of the position of this Group in 
Marion. Still, all the evidence places it in the Hamilton age. 

This rock gives every indication of a good Fire-Clay. Analysis 
and experiment will soon determine the matter. The quantity on 
the South River alone is sufficient to supply the world. 

F. m-ONONDA.GA. LIMESTONE.-C-OOPER l\IA.RBLE. 

This marble is easily distinguished by its lithological characters. 
It is a hard, compact, blue limestone, which has disseminated through 

. it, numerous small angular masses of pellucid calcareous spar. These 
particles of spar often present the appearance of Arabic characters, 
like the quartz in graphite granite. This marble is hard and dura-
ble, and receives a fine polish. . 

It passes down into a light-colored, thin-bedded, argillac'6us 
limestone, which is, probably, the upper part of the HudBon River 
Grozep. A single filiform coral, Acervularia J)avidBoni? is the 
only fossil found in this rock. 

ECONOMICAL GEOLOGY OF MARION COUNTY. 

BUILDING l!l:A.TEJ.U.ALS. 

Limuto11es. -The .Archimedes and the Encrinital- Limestones and the Cooper 
l\l&?ble, all furnish building materials, at once cheap, durable ~nd beautiful. The 
qnarri~ a.t Ha.nnibal, Palmyra, Philadelphia and Sharpsburg, and the beds of those 
Jl'onu.tioo.s e:i;posed in all the bluffs of the county, afford ample evidenoe of a vast 
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quantity of excellent limestones for building purposes. Tho Calaboose at Hannibal 
presents a fine specimen of the Encrinital Limestone. 

JJfm-Uc. - Some beds of tho Encrinita.l Limestone in the bluffs of the Missis
sippi, between the Fabius and McFarlin's Branch, and in several other places in 
the county, would furnish an abundance ef durable white crystalline mflrble. The 
Cooper Marble, F. 111, on North and South Rivers, and See's Creek, presents many 
beds of a fine blue marble, bespangled with numerous pellucid crystalline particles 
of calcareous spar. This rock receives a fine polish, and is well adapted to orna
mental marble work, where dark varieties are appropriate. 

The Lower beds of the Lithographic Limestone, exposed near the water at Han
nibal, arc, also, well adapted to the same varieties of work, though the color is not 
so dark, it being a bluish drab. 

~~hcso marlilcs are admirably fittecl for use in tesselated pavements. Squares 
of the lattct· varieties, alternating with the white, would present a fine effect. 

Pree.1tonn. -The sandstone, F. j, contains, in many places, beds of excellent 
freestone for buildirig purposes; as in the quarry near l\Ir. Pond's, and in the bluffs 
of North River and the Fabius. The mioaceous Sandstone, F. e, is sometimes used, 
but it disintegrates too rapidly to be durable. 

The upper strata of the Vermiculnr Sandstone, are used for the Eastern abutment 
of the bridge ove1· the South Fork of North River, near the mouth of See's Creek, 
an<l for a culvert of the Railroad, near Sec. 124. It is not sufficiently firm for 
durable m11sonry. 

Bricks. -The clays of the I3luff Formation furnish an abundance of excellent 
:material for bricks. Tho sn.ncl itnd clity are often mixed in the requisite proportions 
for use, while there is enough of the oxide of iron to give the burnt brick a fine red 
color. (See page 72.) 

The red clay in the Railroad cut at Palmyra, with a small mixture of clean 
sand, would make superior, hard, durable and deep red brick. In short, materials 
for thi$ use, are abund11nt in all parts of the county. 

Oerrumts anrl Mortars. - The Limestones, Fs. lt, i, l, and m, all contitin strata 
which will burn into limo of the very best quality. The Boulder Deposit and the 
Alluvium of the river bottoms, abound in goocl sands for mortars am! cements. 

Ilydraulic Oernent. -The upper part of the Lithographic Limestone ancl the 
middle portions of the Vermicu!ar Sandstones anil Shales, afford some Hytlraulic 
Limestones, but the quality of the cements formed from them has not yet been ex
amined. We shitll test their value by experiment. (See pp. 167 and 168.) 

ROAD MATERIALS. 

Materials of the very best quality for roads are found in the greatest abundance 
in the Drift ancl the rivers and creeks, in various parts of the county. The gravel of 
the Drift, •when well selected, can not be surpassed for roads; as roads made of it, 
are smoother and mitny times more durable than those made of plank. 

The Gravel Road, leading westward from Hannibal, is a good illustration of the 
fitness of this material for such purposes. And yet the best of it was not used on 
this roitd. 

Long experience in England, has proved the chert pebbles to be the best material 
ever used there for highways. 

USEFUL MINERALS. 

Silieious Marl. -This marl is at once the most abundant and most valuable of 
all the minerals of 1forion. It abounds in every section and quarter section of the 

M 2. 
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county, save those in the river bottoms, where its presence is not needed to make a 
good soil. It varies in depth from two to thirty feet, and lies directly under the soil, 
into which it enters as its largest ingredient. Almost all of the subsoils are mn.dc 
up of it, and subsoil plowing will give the crops the advantages of its fertilizing 
properties. 

This marl forms almost the entire mass of the Bluff or Loess, as described 
above. Its quantity in the county is immense, and should become an inexhaustible 
bank, upon which the farmer may draw for ages to come. 

For the agricultural value of this marl, see Economical Geology, Chapter I. 
Ppe-Ctay. - A most excellent quality of this useful mineral is abundant in the 

county. It is found on the lands of Mr. James Maddox and Mr. White, south of 
North River; on Mrs. Brown's and Mr. ·Pond's, east of Cedar Creek; at the coal
b11nk or Ifoys & Muldrow, in Sec. 20, of Town. 57, R. 7; and Sec. 10, of Town. 58, 
R. 7, south of Sharpsburg, and noi·th of Judge Gore's, where it was obt11ined for the 
pottery of Oldham & D11vis. It exists in many other places, sufficiently abundant 
for nH the purposes to which such clays are applied. We have a fine specimen from 
Mr. Enoch Griffith. 

This cla.y is much used for white-washing; 11nd some think it prefomhle to 
lime, for that purpose. It is as white, more tenacious, and does not soil so 
easily. 

Fite-Clay. -No. 5, S. III., is, in many plnces a good fire-clay, and the Forma
tionsp 11nd k furnish inexhaustible beds of this material. 

The two beds mentioned are each from thirty to fifty feet thick, and they crop 
out in the bluffs of North River, Fabius, South River and the i\Iississippi. The quan
tity is unlimited, but experiments and an11lyses, which will be made, alone can 
prove its qu11lity. Should it m11ke good fire-bricks, tbe manufacturing of them 
woulil make these beds a source of great wealth. 

Gl'itstone. -1\fr. A. Pond has a fine grindstone of coarse sharp grit, made from 
a sandstone, F. j, on his farm. 

1llarble, Hydraulic Limestone, Limestone and Sandstone, are mentioned under the 
he11d of building m11terials. 

Lithographic Limestone. - The lower beds of F. l, present every appearance of a 
fine lithographic stone. The jointed structure will render it somewhat difficult to 
obtain slnbs for the larger lithographs, but any quantity suitable for smaller sizes 
can be procured. 

Coal. -This useful.mineral, so abuudaut in some of the neighboring counties, 
was found in small quantities only iu this; as the Coal Measures exist merely as 
outliers of limited extent. The largest area covered hy them, is in the south-western 
part of the county, where the micaceous sandstone i.s so abundant. Whether 11ny 
coal exists there, is a problem yet to be solved, though the prob11bilities are, that it 
will be found under the sandstone ; for in severnl places, as below the mouth of the 
L11 l\Iine in Cooper county, three coal-beds exist under this sandstone. But, iu 
several places in the vicinity of Sharpsburg we saw this sandstone resting directly 
upon the Encrinit!ll Limestone, with no intervening strata of any description wh11t
ever. But two beds of' coal have been discovered in this county. The one is seen 
at Keller's, 11nd at Hays & Muldrow's bed; the other, 11t Mr. Pinkston's pit, in 
Town. 57, R. 8, Sec. 29. '£hese coal strata, and, doubtless, the coal also, 0rop out 
en the land of Capt. C11rson,* Town. 58, R. 7, Sec.1. The former bed is variable in 
thickness, according to the testimony of those who saw the mines opened ; the pits 
s.re now filled np. Its depth may be set down at eighteen inches, near Mr. Keller's, 

"' S'lnee this Report was written, Capt. Carson has discovered the coal ·on his land in the south
east quarter Of See. l. The bed is one foot thick. 
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and iit one foot, north of Houston. The quality of the specimens seen, was good ; 
yet, the limited extent of these beds, renders it probable that they will bo workecl 

for home demand only. The latter bed is in a narrow valley, excavated in the Eu
crinital Limestone, whose mural bluffs must have been the shores of the estuary in 
which this deposit of coal was formed. It contains so much sulphuret of iron us 
to render it valueless for all ordinary purposes. 

A considerable sum of money has been spent in, sinking shafts for coal in the shnJes 
at Hannib11l, 1111d in the bluffs, a few miles south of that town; but without the least 
possibility of success. No workable beds of this mineral have been found in, or 
below the Archimedes and the Encrinital Limestones, both of which are above the 
shales just mentioned. These shales arc so similar to tlm~c of the Coal l\Ioasures, 
it is not surprising that one mmcquaintcd with Geology, should mistake them for the 
same, and deem them good indications of coal. J3.ut a Geologist could 11t once de
tect their difforencc, :1ml show the impossibility of finding coal so low in the series. 

No 00111 of any extent wlll be founcl in Marion county, save in or near the local
ities indic!1tcd as occupied by the Co11l l\Icasures ; 11nd all money spent exploring 
these lower sh!1lcs will be thrown 11w11y. 

011rbonate of Lirnc exists in greu,t almnd11ncc in this county; as Limestones fit for 
common lmilding purposes, lllarble for ornamental work, Lithographic Btone, Ilydrirnlic 

Lirneslanc :md those suitable for mortars, besides the· numerous varieties of Calca
rcou~ Spar, so beautiful in strnctnre 11nd 11ppciLrance. 

'l'hcsc ~pars arc found in c11vitics of nH the Limestones mentioned above, but more 
]larticularly in the Lithographic and Archimedes b.eds. They arc most :1bundant in 
tho numerous G co cl cs of tho latter, where we found the varieties mentioned in Chap
ter I., nuder the head of Archimedes Limestone. 

ORES. 

Iron is t1bund11ntly dissemill!ltcd through the rocks of Marion, but it nowhere 
furnishes a sufficient quantity of good ores to justify mt1nufacturing opern,tions. 

Oxides o.f Iron constitute a large part of the coloring matter in the brown sand
stones, limestones, shales and clays. Iu many places the houlcler and bluff deposits 
t1re so charged with it tts to present the brilliant colors of the red and ycllo'v 
ochi·es. 

Iron P!!ritc,~ is quite common in the Shales of the Coal Measures and the Ver
micufar S!lnclstone and Sh11lcs. When exposed to the air it readily decomposes, imd 
the sulphur unites with oxygen, forming sulphuric acid, which reunites with the 
iron and forms sulphate of iron, or with the alumina and pot11ssa of the Shales, 
and forms the Alum so often present in the w!lter percolating through those rocks. 

Sulphuret of Iron is, also, found iu the co11l in greater or less abundance. It 
produces those sulphurous fumes, so annoying and injuriuus to those who use such 
co11l either in the house or work-shop. Its sulphur, also, unites with the iron and 
steel worked with the coal, and renders them brittle 11nd worthless for many 
]lUrposes. 

The Limestones, Fs. h and i, cont11in more o:i- less of thi~ mineral in small p11rticles 
ancl crystals, which renders some beds unfit for outer walls where beauty is an ob· 
ject; for !I very small fragment will, on exposure to the air and water, produce au 
iron stafo, sever11l feet in length. The Lithogr11phic Limestone ofte.u contains bril
liant cubic cryst11ls of it. 

In the blue shales of the Hamilton Group, it is found in cylindrical or globul:ir 
masses set with myriads of minute crystals, whose splendent t11rnished facets present 
all the brilliant hues of the dove-colored ch11ngeable silks. These worthless masses 
are oft!Jn mistaken for valuable ores. 
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Zinc. - The Su'tpliuret of Zinc, Blenile, or the .BlacTc-JacTc of miners, exists in 
small quantities in the Archimedes Limestone at Sec. 106, and in the Lithographic 
Limestone, Sec. 2. 

Lead. - Small portions only, of Galena, or the sulphuret, were found in the En
crinital Limestone, and in the geodes of the Archimedes Limestone. 

Manganese. -The oxide of manganese forms most perfect dendritic markings on 
the conchoidal fractures of the Lithographic Limestone. These markings are as 
delicate as frost work, and far more beautiful than the most perfect productions of 
the Lithographic art. 

Quartz, in the form of a.Saccharoidal Sandstone, fit for glass manufacture, is 
not uncommon in the Ferruginous Sandstone. Granular, smoky, milky and limpid 
quartzose pebbles, are found in the Drift. 

Ohalcedony. - Many of the geodes above mentioned, have internal. coatings of' 
this beautiful mineral. 

Agates of a very £ne quality are found encrusting the drusy cavities of the sili
cious geodes so common in the Archimedes Limestone. 

Jasper and Touchstone exist in the Drift. 

SOILS. 1 . .J A good soil is the most useful and enduring wealth of a country. We elsewhere 
stated, without the fear of contradiction, that Missouri possesses one of the best 
soils upon the Continent, for the cultivation of our great staples, Hemp, Corn, W7ieat 
and Tobacco. · 

There are £ve distinct varieties of soil in Marion county: - ... 
lst. The Elm Land, so called from the heavy growth of the American Elm, 

Ulmus Americana, which it produces, is scarcely inferior to the very best in the 
State. It is based upon a deep, light and rich deposit of the silicious marls of the 
Bluff Formation, which has a large admixture of vegetable mould, from the rank 
vegetation it has sustained for many a bygone age. It produces· the finest crops of 
Hemp and Corn ; and, after the superabundance of vegetable matter has been ex
hausted by several successive crops, it brings most excellent wheat. The country 
occupied by this soil presents a surface gently rolling, well watered, well drained, 
. and heavily timbered. 

The principal growth is American Elm,* Hack-Berry, Red Mulberry, Honey 
Locust, Black Walnut, Black Oak, Wild Cherry, Blue Ash, Red Bud and Papaw. 
These lands are marked on the map by dotted lines. · 

2d. The Hiclco'l"!/ n.nd the best Prairie La:,,,ils t occupy the next grade, and, in 
fact, are often but little inferior to the Elm Landa just described. This soil, also, 
rests upon the same marl deposit of the Bluff, contains less vegetable matter, and is 
more argillaoeous and less porous. 

It produces good wheat, corn, tobacco, etc., etc. The surface of these Prairies 
is gently rolling ; but the Hickory Lands are more broken, and the slopes more ab
rupt. The timber most abundant is Common, Shellbark, Thick Shellbark and Pig
nut Hickories; White, Red, Black and Scarlet Oaks; White and Black Walnuts; 
Sugar Tree; and White and Blue Ashes; Sassafras ;t Papaw; Hack-Berry; Red 
and Black Haws; and Summer, Fox and Frost Grapes . 

. * The scientific names of trees are given in Appendix C. 
· i This is the same as the 2d grade of soil frou1 the Bluf!', mentioned on p. 139. ' t On the Mississippi bluffs, between the North and South Fabius, the Sassafras ls very abundant 

ILlld large, often one and 11 ha.If or two feet in diameter. It ls much used :fbr rails in that region. 
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3d .. The White OaTc LanJ.v anU. the poorer Prii.iries possess the least productive 

soil in tho county. It is, also, b:1sed upon the Illuff marls; but it is more argillaceous 

and silicious, contains less vcget:1blo 1m•tter th:;n either of the soils above mentioned, 

and appe:1rs to h:1ve lost the finer anU. lighter portions, by the constant action of 

rains. In niost cases, the subsoil is better than the surface. It occupies the ridges 

i~ the north-western p11rt of the county, and is but sparingly timbered with White 

Oak ( 1/ucrcu.v alua ), .L11utel 0:1k·X· ( Quercus imhricaria, Mx. ), Black-J Mk Oak ( Quercus 

jcrr1£yinu1), Crnb Appfo (l!Ialu.v coi·onaria), Black Hickory (Juylans microcarpa), and 

the thrnrf vndety of Post Oak (Quei·w.y obtusiloba). 

4th. Under the bluffs, where the shales of the Vermicular Sandstone and Shales 

and of the Ifomilton Gl'oup, arc exposed, we find a wet, heavy, clayey soil, rich in vege

t11blc matter. It sust11ins a growth of ro.nk weeds and heavy timber. Thorough 

draining nud subsoiling alone, can fit this soil for common agricultural purposes; but 

when oncu rccln.imcd, it will be very permanent and pro(]uctive for oats, grasses mid 

all kimlrccl crops. '£ho timber is a growth of Bur, Rod, Swamp White, Pin and Laurel 

Onks; Honey Locust; Box-Elder; Buckeye ; Sugar Tree; White Maple; Ameri

cim Elm; Ifock-Berry; 'l'hick Shellb1>rk Hickory; Linden; Red Birch; Black 

Walnut, and Papaw. 
5th. The Allltvfol Bottonrn and Bottoin Prafries lllong the Mississippi, present a 

rich, loose vegetitble soil, well 11d11ptell to hemp and corn; only a small portion 

of them is snflicicntly safe from inurnltLtions to wnrraut cultivation at the present 

prices of ln.rul. ~l~he timber of tho n.lluvi1>l bottoms, is mentionetl on page 139. 

lith. 'l'hc Bwmnp Land of the Mississippi Dottom is more or loss covereU. with 

'\ater, arnl sustains 11 r11nk growth of vegetation, which, together with the fine sedi· 

mont of the watei·s, ailus yearly to the vnst amount of fertilizing mii.tter in the soil. 

When those 11111ds arc eventually reclaimed, they will be very productive and well 

nigh incxh11uHtiblc. 
So u11ivers11l is tho Hhlff' Deposit in this county, that the older rocks have but 

little effect upon the soils, save in two instances, where these rocks readily decom

pose. Tho Mic11ceous Sandstone of S. III. renders the soil sandy in the south-west

ern p11rt of the county, where it is so well developed; and the shales of S. IV. make 

tho soils clllyey and wet, as described in the 4th variety above. This effect of these 

shales, is obvious wherever they crop out in the blttffs of the Sottth, North and the Mis

sissippi rivers, and of See's, Lick arnl Cedar Creeks. The numerous springs, which 

break out at the top of these shales, overilow their impervious soils and render them 

extremely wet. 
'!.'his description of the soils of Marion c0unty must be imperfect from the n11ture 

of the case. In order to have a full knowledge of a soil and its agricultural capaci

ties, we need an analysis of its ingredients, the rocks upon which it rests, the herbs 

and trees it supports, the topography of the country and meteorologic11l tables, giv

ing the amount of min, the dew point nnd the temperature of the climate. 

We collectetl soils, but tho 1>n11lyses have not yet been made; we made imper

fect collections of the plants and trees, and such meteorological observations as our 

·stay of four weeks would permit; but no time has yet been found for arranging the 

plants and observations for use. I have, however, appended to each variety of soil 

a list of some of the most important and abundant trees growing upon it. 

When these an.alyses are completed and full catalogues of the plants made out, 

a more detailed aecottnt of the soils will be given, together with the crops and modes 

of culture best adapted to each. One thing, at least, is very certain, that nothing 

could so much benefit the soils of Marion, and particularly the 2d, 3d and 4th varie-

* This species is called Water Oak in Ma1·ioD. county. 
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ties, as subsoiling witli a plow, that would stir the soil to the depth of eighteen or twenty inches. Had this been done, not even the severe drought of the present season would have burned the crops. Several :fields in Boone count:l'." where this 
was tried, prove this position beyond a cavil. (See p. 151.) ) l A glance at the map of this county will show how admirably the timber and prairie lands are arranged to meet the wants of an agricultural community. There is scarcely a township without its quantum of each, and that so arranged that every · farm may have its due proportion. . · ·• 

SPRINGS. 

Fre1k-water Springs rise, bold and limpid from the limestones in all parts of the county. But they are particularly abundant along the line of separation between the Encrinital Limestone and Vermicular Sandstone and Shales. The strata of the latter are impervious to the waters, which percolate th1·ough the superincumbent limestones; and they are forced along the. dividing plane until they :find an exit, where that plane reaches the surface. A large portion of the springs in the bluffs of the Fabius, South and North Rivers, break out along the line of separation 
between these rocks. 

A•small creek comes rushing out of the eastern bluff of South River, just above the Ra.ilroad crossing, which, in all probability, has the same origin as the springs above mentioned. 
Salt Spring. -I saw but one in the county. It is called North-River Lick; anj is situated in Town. 58, R. 7, Seo, 25. The water is said to be a strong brine ; but we have not yet analyzed it, and cannot speak positively of its qualities. 
Olialybeate Springs. -A chalybeate spring rises in the bed of the creek west of Sharpsburg; but its waters were so mingled with those of the creek, and its passage so choked up, that I could not judge of its medicinal properties. The large amount of iron deposited, indicates that it is strongly impregnated with that metal in the form of a Carbonate. 

On the land of Mr. Gelaspie, a spring strongly impregnated with the sulphate of iron, rises from the chert beds above the Encrinital Limestone. Four or :five yards below, a fresh spring breaks out of the limestone itself. The ferruginous clay, interstrati:fied with the chert, is, probably, the source of the iron in the former. 
Sulphur Springs. -.A. bold sulphur spring rises from the Blue Shalils of S. IV. on Lick Creek, east of Mrs. Sha.nnon's. This, so far as we could judge, from the gas, the deposits, the taste, and the testimony of those who h:tve used it, is a most excellent sulphur water. A quantity was collected for analysis, which will, doubtless, prove it to be a valuable medicinal water, and worthy of the reputation it sust&ns. It is located in a beautiful valley, and could easily be made a desirable watering place. 

STREAMS. 

But few counties are so well watered as Marion. A glance at the map will show how admirably every portion of it is intersected by .rivers, creeks and branches. '!'he North and South Fabius, the North and South Rivers, tjle Troublesome, the Qrusy, See's and Lick Creeks, besides numerous Branches, intersect every town~ 
~;m the county. Water-power and mill-sites are abundant. These str.eams 
~in fish, .particularly the sloughs and bayous, as Ba.y de Charles, in the Misml!li:ppHkivtom, where la.rge quantities are caught for market. 

!'lil1s mllllh, we have thought it best to say of Marion· ooun:ty, withont waiting 
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for more definite conclusions respecting the soils, waters, limes and clays, to be de-

rived from the labors of the chemist. · 

Now, the question natur11lly :i,rises, "Wb:i,t good will result from this Survey?" 

The amount of good depends, in the m:i,in, upon those who own the soils and minerals 

of the county. Will the formers· develop th0 full wealth of their rich soils by work

ing some twenty inches, insteatl of the five or six heretofore loosened? I have shown 

that· tho subsoil in the White <hk and prairie lands is as good, or better than the 

surface, while that of the Hickory 11nd the Elm lands, is almost as good; and, in 

short, tlrn,t subsoiling wonlcl benefit every acre cnltivated. If the f'iwmer still chooses 

to occupy but five inches of lris soil, nnd let every drought burn up his crops, it is 

not 011r fault; we lutvc pointed out a more perfect way. If deep plowing be 

rnloptccl, the incrcrmlcl profits in farming in this county alone, would more than pay 

the aunn:1l cxporiscs of tlle Survey. 

But. we lrnve pointed out extensive beds of three varieties of JJlarblc, suitcU. to 

om:mwnt:il architecture, one lied of' fJOorl Lithograpldc Limestone, two -vast bods of 

Ji'ire-Ola;118, nunierons beds of ftrst-ru.to l'ipc·Ola11, besi<lcB JJ11ilding 11ml Road Jfa

terfol,i withont limit. 1:hese a1·e better sources of n11tion11l we11lth than Golll. or 

S.ilvc1· Mines. Bnt few men would prcfo1', when dying, to leave their sons on 11 golden 

pln<lm.· ir1 Ou.liforni:1, r11ther than upon one of the rich farms of Mo.rion, with its 

ine:c/urn11li!JlrJ soil 1mcl betlB of 11.forl, JJfiirvle, l'ipc-Clay, ft'irc-Ola11 and Litho!Jmphic 

Litw!sloue, 1.111 imperish:1ble som·ces of wealth. 

Agnin, we h:1vc proved th1tt no coal Mll be foun;l in the limestones 1tncl sh11les 

of tho cc11tral n.nll south·c1tstcrn parts of the county. This may prevent the expen

ditlll'C of thousimds in searching for that mineral. Ifad the fact been known a few 

yc1irs sooner, it; wouhl have saved more than the survey of the county cost. 

We haVll, n.lso, m11de 1111 accurate topogrnphical map of the count.y, with all the 

strcamR, pr11iries, JDlm Lands, bluffs and towns l:ti<l down, together with tho Geology. 

'.l'his m11p must be of great service to all; and when similar maps are completed for 

all the counties, much will have been adU.ed to the geographical knowledgo of the 

State. 
The bluffs along the stream.s are most beantiful when clothed with the rich 

folinge, 11nd numerous flowers, which adorn them. Iu the months of April, May 

and June, these bluffs are beautified by a g:i,udy and delicate Flom. 'l'hc snowy 

,_"ipirctt opulifolilt, JJ!espilus arboi·ca., Anemone, Violets, Ger:miums, Heptdic:is, Sun

guinarias, purple and white Anemias, the guudy purple and yellow Rudbeckius, the 

gracefnl Cann.dian Aquilegia, the magnificent pink, purple and orange isclcpias, the 

fairy-like Sensitive Brier, and numerous others of the lovely ~isterhood, profusely 

adorn the blulfs and broken grounds along the streams. 

Tho Flora of the prairies is still more g1mdy and magnificent. Baptisias, Core

opses, J.i11rkspurs, Lilies, !1nd numerous other showy flowers, gem the green carpet 

of those v!1st meadows. 

EXPLANATION 0]' MAP .A!\D SCHEDULE. 

On the map of this county, besides the usnal geogmphical features, the bluffs 

the bottom, and prairie aml timber nnd Elm hnds, are laill. clown. The Geological 

Formations are marked by colors anU. boundaries; and the loc11lities of the sections 

on the Schedule, are m11rked S 1, S 2, S 3, etc., etc. If any one wishes to know 

what rocks occm: at any of these localities, the section of the same number on the 

Schedule will give them. In the same m11nner, the locality of any section on the 

Schedule, can be found on the map by the corresponding number. 
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CHAPTER IV. 

COOPER COUNTY. 

COOPER county is situated on the south side of the Missouri river, 
near the center of the State. It contains about fifteen and a half 
townships, or an area of 558 square miles. The face of the country 
is nearly level, but agreeably undulating, and diversified with timber 
and prairie. It is watered by several streams, which have cut their 
beds much below the general level of the country, so that on their 
borders the strata have been so denuded as to present many ridges 
and rounded knobs, varying in height from 100 to 300 feet. The 
highest bluffs in the county, are on the La Mine, below Corum's Mill. 

SCIENTIFIC GEOLOGY. 

The strata of Cooper county range from the Alluvium to the 2d 
Sandstone, or near the base of the Calciferous Sandrock. 

SYSTE;iI !.-QUATERNARY. 

F. a-ALI,ffVWM. 

The alluvium of this county presents the same features as it does 
in other parts of the State; these are fully described* in Chapter I., 
page 60-66. Besides the soil, which, as a matter of course, is 
coextensive with the county, and a few unimportant localities, this 
Formation is confined to the bottoms of the Missouri, La Mine, 
the Little Saline and other streams. The largest part of the Mis
souri bottom is located in Towns. 48 and 49, R. 15, and in Town. 
49, Rs. 16 and 18. These alluvial deposits are very fertile, ancl 
sustain a heavy growth of the usual timber. (See page 139.) The 
bottoms of the La Mine extend from its mouth to the southern boun
dary of the county, presenting everywhere a growth of large timber. 

F. c-BLUFF. 

This Formation is well developed in Cooper, and presents its 
usual physical characters, and contains the most of its fossils. (See 

* It is not deemed necessary to repeat descriptions of Formations in the County 
Reports, unles they present some new features. 
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Catalogue I., Appendix B.) It shows its usual characteristic fea
tures, and is thickest on the bluffs of the Missouri, and gives to them 
.their rounded contour and fertility. Under sonie parts of the city 

of Boonville, the Bluff is 100 feet thick, as shown by the following 
section:-

No. 1. -100 feet of :brown and ash-colored silico-argillaceous marl of the Bluff. 
It contains many delicate land and :tl.uviatile shells. Helia electrina, H. 
alternata, H. minuta, Helicina occulta, Succinea campestris, etc. 

No. 2. - 3 feet of Dl'ift, which is mostly pebbles and s1:1nd. 

No. 3. - 3 feet of chert in irregular beds, interstratified with clay. }A h' d 
No. 4. - 30 .feet of gray crystalline limestone, contl:lining beds of ;.c u:'.e es 

sho.le. imes one. 

Near Mr. Haas', above Boonville, it is only fifty feet thick, and 
about forty near Mr. Howard's, below the mouth of the La Mine. 
In the south part of the county, it is not so thick, and is more argil
laceous, and contains more foreign matter. 

F. d-DRIFT. 

This deposit is very sparingly developed in Cooper. Boulders 
of metamorphic .and igneous rocks are often seen in the beds of the 
small streams, and those places from whioh the superincumbent Bluff 
has been removed; but the undisturbed beds of pebbles and sands, 
so common in this Formation farther north, are seldom seen in the 
county. 

Beds of water-worn pebbles and sand frequently appear where 
the streams have cut through the strata in the valleys of denudation. 
But t]:i.ese strata are made up almost entirely of fragments of the 
adjacent rocks; and were, doubtless, formed by causes more limited 
than those.which produced the Drift, and still more recent, as peb
bles frorri. the drift are sometimes found in them. (See page 78.) 

SYSTEM III. - CARBONIFEROUS. 

F. e-COAL MEASURES. 

The beds of the Lower Coal Series, only, were observed in Cooper. 
The strata, from No. 60 to No. 75 (see pp. 86 and 87), of the Coal 
Measures are exposed in the bluffs of the Missouri, between Boon
ville and the mouth of the La Mine. These strata are; also, repre
sented in Sec. 13; No. 1 of this section being the same as No. 60 
of the Coal Measures, and No. 16 of the former corresponding 
with No. 75 of the latter. But all of these strata are not perma-
. ' 
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nent in these bluffs. This is particularly the case with the coal
beds, Nos. 3 and 5 of Sec. 13. This want of permanency in 
some of the beds, and the frequent slips of the upper strata, 
<iaused by the wearing away of the underlying shales, make it very 
difficult to trace out the coal-beds in these bluffs. But after examin
ing and comparing the strata in some forty or fifty places, the 
number and arrangement of the becls were founcl to be as represented 
in Sec. 13. Still, it may be proper to. say that all of these heels 
were not seen at any one place. This, however, is no proof that all 
do not exist at some localities ; for the loose materials are so abun
dant that a part were covered up by them, at every locality observed. 

The best exposure of these beds, is in Mr. Howard's bluff, three
fourths of a mile below the mouth of the La Mine, in Town. 49, R. 
18, Sec. 36, where we get the following seotio.n: -

No. 1. - 50 feet slope, which is nearly all Bluff. 
No. 2. -35 feet of brown friable Micaceous Sandstone. -No. 1 of Sec. 13. 
No. 3. -3feet of gray sandy shale. -No. 2 of Sec. 13. 
No. 4. -1 foot of poor bituminous coal. - No. 3 of Sec. 13. 
No. 5. - 4 feet of grayish blue sandy shale. -No. 4 of Sec. 13. 
No. 6. -6 feet of bituminous coal.-No. 5 of Sec. 13. This bed is ten or fifteen 

feet above the river, and the strata dip to the north-east, at an angle of 
twenty-five degrees. 

In the bluff, 100 yards below, and nearly east of the last section, 
we get-

No. 1. - 30 feet slope - nearly all bluff. 
No. 2. - 45 feet of brown friable Micaceous Sandstone. - No. 1 of Seo. 13. 
No. 3. - 21; feet of coal. 
No. 4. -10 feet slope, c~vered by debris. 
No. 5. - 3 feet of compact gray and blue hydraulic limestone. -No. 7 of Sec. 13. 
No. 6. - 5 feet of bituminous shale; - No. 8 of Sec. 13. 
No. 7. - 3? feet of coal. -No. 9 of Sec. 13. 
No. 8. -1 foot of bitmninous shale. -No. 10. of Sec. 13. 
No. 9. -45 feet slope.-Probably Nos. 'io, 11, 12, 13, 14, 15 and 16 of Sec. 13. 
No. 10. -10 feet of coarse brown and white thick-bedded sandstone. - No. 17 of 

Sec. 13, or Ferruginous Sandstone. 
No. 11. - 6 feet slope, covered with debris. This is, probably, the upper shales of 

the Archimedes Limestone. 
No. 12. -40 feet of Archimedes Limestone. 

. . No. 2 of the first locality, is the same as No. 2 in the second; 
but is eighty-five or ninety feet below it. This difference of level, 
and the great dip at the first section, show that they have slidden 
down. On Sec. 1, Town. 48, R. 18, we get the following: -

No: l •. -55feet slope-mostly Bluff. 
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No. 2. - 85 feet of brown Mieaceous Sandstone. - No. 1 of Sec. 13. 

No. 3.-..:. 8 feet slope. 

No. 4. -4 feet of hydraulic limestone. -No. 7 of Sec. 13. 

No. 5. - 4 feet of bituminous shale ? 

No. 6.-1~ feet of coal of the best quality.-No. 9 of Sec. 13. 
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On Sec. 31 of Town. 49, R. 17, the land of Mr. David Griffith, 

we get the following section : -

No. 1. -12 feet of olay 1md shale. 

No. 2. -1 foot of pure coal. 

No. 3. - 2 inches of shale. 

No. 4. - 2~· f'ect of good coal. 

At Mr. James R. Payne's coal-bed, in Town. 49, R. 17, Sec. 31, 

the strata were -
I 

No. 1. -5 feet of hydraulic limestone. -No. 7 of Sec. 13. 

No. 2. - 8 feet of bituminous shale. - No. 8 of Seo. 13. 

No. 3. - 3 inches of coal.- No. 9 of Seo. 13. 

No. 4. -7 feet of shale- No. 10 of Sec. 13. 

No. 5. - a inches of co11l.- No. 11 of Seo. 1:3. 

No. 6. - ·7~ feet of bituminous sh11lc. - No. 12 of Sec. 13. 

No. 7. - 8 inches of coal. - No. 13 of Sec. 13. 

No. 8.-4feetohedshalo.-No.14ofSeo.18. 

At this place.I saw on the surface, dark concretions which con

tained Lada arata and Goniatites planorlriformi's. They evidently 

came from the decomposed strata above, probably from No. 3 of Sec. 

13. At Mr. Holman's coal-bed, south of Boonville, we get- . 

No. 1. - 6 feet of Bluff. 
No. 2. - 3 feet of Drift. 
No. 3. - 2 feet of Mieaceous Sandstone. -No: 1 of Sec. 13. 

No. 4. - 2 feet of soft sandy shale. 

No. 5. -3 feet of hydraulic limestone, 

No. 6. - 3 feet of brown and yellow shale, 

·No. 7. - 4 inches of hydraulic limestone, 

.No. 8. -1~ feet of blue and yellow shale, 

.No. 9. -10 inches of hydraulic limestone, 

No. 10. -15 inches of bituminous shale, 

No. 11. -6 inches of hydraulic limestone, 

Hydraulic limestone interstratified 

with shale, as it often appears. 

It contains Productus .iplem:lens, 
Spiriffll' lineatus, Ohonetes meso
Zob~. . It is No. 7. of Seo. 13. 

No. 12. -4 feet of bituminous and blue shale. -Np; 8 or·sec. '13. 

No. 19. - 1~ feet of good coal. - No. 9 of Sec. 13. 

In the bluff· above Mr. Haas', the strata :were as follows:-

No. 1. - :Bluff. 
No. 2. -4 feet of Micaoeous Sandstone.-No.1. of Sec. 13. 

No. 3. -4 feet of blue shale. 

No. 4. -2 feet of bituminous.aha.le. 
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No. 5. - 4 feet slope. 
No. 6. -8 feet of hydraulic limestone. - No. 7 of Sec. 13. 
No. 8. -7 feet of bituminous shale. -No. 8 of Sec. 13. 
No. 9. -50 feet slope. - Probably Nos. 9, 10, 11, 12, 13, 14, 15 and 16 of Sec. '13. 
No.10.-25 feet of Archimedes Limestone. 

One mile above the last, we get -

No. 1. - Bluff. 
No. 2. - 40 feet of micaceous Sandstone. 
No. 3. -1 foot of. coal. 
No. 4. - 20 feet of slope. 
No. 5. - 3 feet of hydraulic limestone. -No. 7 of Sec. 13. 
No. 6. -7 feet of bituminous shale. -':"No. 8 of Sec. 13. 
No. 7. - 50 feet slope. -Probably Nos. 9-16 of Sec. 13. 

One half of. a mile above Boonville: -

No. 1. - 30 feet of Illuff. 
No. 2. - 30 feet of brown friable micaceous Sandstone. - No. 1 of Sec. 13. 
No. 3. - 2 feet of hydraulic limestone. -No. 7 of Sec. 13; Nos. 2, 3, 4, 5 und 

6 are wunting. 
No. 4. - 30 feet of slope. -Probably Nos. 8-15 of Sec. 13. 
No. 5. -20 feet of blue and yellow shales, fire-clay. -No. lG of Seo. 13. 

Though all of the beds in Sec. 13 are not exposed in any one 
of these sections, yet all can be seen by visiting different localities. 

Organie Remains. - But few fossils were seen; only those of 
the Lower Coal Series, which are mentioned on page 86. 

JJJaonomieal ValiM. -The Micaceous Sandstone, No. 1 of Sec. 
13, is sometimes used at Boonville, as a foundation stone, and for 
other building purposes; but it is so friable and crushes so easily, 
that it cannot endure a great weight or a long exposure . 

. The HydrauUc Limestone, No. 7 of Sec. 13, has been tested and 
found to possess hydraulic properties; and, besides, Dr. Litton's 
analysis shows that it belongs to the cements of the £.rst class. 
(See pages 86 and 168.) If, on trial, this should prove a valuable 
cement, as we have reason to expect, it can be found in great abun
dance. It crops out in all the bluffs between Boonville and the 
mouth of the La Mine; and, in short, it extends over the whole· region 
marked on the map as Coal Measures or F. e. 

The Fire-Clay, No. 16 of Sec. 13, possesses good qualities, and 
bricks made from it, will be very refractory. Fire-bricks are made 
of it in St. Louis county. 

An adit has been opened into the bituminous shales of No. 8 of Sec ... 13, near 
}lr. Haas', in such a manner as to follow that stratum in a horizontal direction, with 
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the expectation that coal would be reached. But a shaft, sunk at the same place, 

would h1:we re11ched coal much sooner. The extent of country covered by these 

coal-rocks ma.y be seen by a reference to the a°'ompanying map of Cooper county. 

The part colored purple, or that m11rked F. e, represents the area of the Coal 

Measures. They extend some three miles south of Boonville, and seven west to the 

La Mine, giving an area of about twenty square miles, which will yield for every foot 

of workable coal 20,000,000 tons of that valuable mineral. Should the whole area 

average throe feet, which is cerfainly the lowest figure, after allowing for the denu

dation of strata in some places and for the thinning out of beds in others, the whole 

amount in this area of the regular Coal Measures, will be 60,000,000 tons of work

able coal. And it is very probable that the qut1ntity is even double this t1mount. 

]~very foot of worlrnble coal will give over 1,500 tons per acre; and three feet, 

4,500 tons per acre. At Hown,rd's muff there are, at least, six: feet of workable 

beds, which will give over 9,000 tons per acre, for that region. On the southern and 

en.stern borders of this area, the strata are not so thick. Besides these beds of the 

rcguhtr Coal Measures, there are many other local deposits of the very best coal, 

which often occurs in beds of great thickness and purity. 

Ool. James Staples' Ooal-Bod is located on the south of the 16th Sec. of Town. 

49, R. 19. 
On the south sitle of the opening to this valuable bed, the following section was 

measured:-

No.1.-5 foot of ~oil and local Drift. 

No. 2.-6 ilmt of good cannel~co::tl, in regi1lat· stl'ata. 

Nn. 3.-20 foetof very good common bituminous coal. 
No. '1.-4 feet of mtlcareous shale. 

This boil seems to be in a ravine in the Carboniferous Limestone. The stratum 

of soil nnd local Drift, No. 1, rests in a horizontal position, and non-conformably upon 

the coal, which dips to the south at an angle of fifteen or twenty degrees. It has 

been so denuded, that the whole of No. 2 is worn away on the north.side, where the 

common bituminous variety of No. 3 comes to the surface of the depoait. A few 

feet to the east, a thick concretionn,ry mass of No. 4 projects up into the lower 

part of the bed, and forms what some miners call t1 horse-back, which causes 

a dip of the strata on each side, one to the east and the other to the west. This is a 

very valuable bed; but its chamcter is of such a .nature, the quantity cannot be de

termined until it is worked out. 

Paxton's Ooal-bcd is located about one mile south of Chouteau Sp1·ings, in a 

ravine in the Encrinital Limestone. The following section was mmi,sured iu the 

shaft, which was partially filled with water at the time it was visited:-:-

No. 1. - 2 foot of soil. 
No. 2.-2 feet of loc.~l Ddft. 

No. 3.-2 f'eot of yellow aluminous earth. 

No. 4. -·e feet of lJitwninous sllnle, contu1ning large quantitie.s of iron pyrites in. thin lamina. 

No. 5. -4? feet of coal. 'J:his coal is said to be four feet thick, and of good CJ.uality. 

The quantity of coal n,t this bed cannot be determined by the principles which 

usually govern such estimates; as it is n,n irregular deposit. It cannot, however, 

extend beyond the bluffs on each side of the valley, as no coal e:idsts underthe Encri

nital Limestone, which forms them. 

Stiger' s Ooal-bed is situated n,bout half a mile south of Paxton's. Some con£icler

able area had been worked over, at this locality; but the shafts, or diggings, were 

:filled up, and we could only determine its geological position, which is the same as 

Paxton's Coal-bed. 
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Stephens' Coal-bed is in Town. 47, R. 17, Secs. 27 and 2S;i< in a valley cut in the · 
Encrinifal Limestone. The principal bed is seven feet thick and has an irregular 
dip to the west. This is a very ex~ellent quality of common bituminous coal. It 
breaks with a clean shining conchoidal fracture, and burns with a free white flame. 
The surfaces of the coal are often covered with brilliant irised colors. A second 
stratum is said to exist below the principal bed above named. On Town. 46, R. 17, 
Sec. 10, is a bed of crrm:iel-coril, in a ravine cut in the Choute11u Limestone. The 
strata dip at 11n angle of fifty-five or sixty degrees, and are covereLl by a bed of local 
Drift resting upon the edges of the strata. The following section will give the asso
ciated rocks: -

!\o.1.-2 feet of bituminous Rh:11e. 
No. 2.-·:t'foet of cannel-coal, of inedium quality. 
No. 3.-1 foot of bitumin.ous sbale. 
No. 4.-1 foot of common uituminous co:ll. 
No. 5. - 3 foet of bituminous sba1e. 

Col. Phos. Russell's Coal-banlc is loc:Lted in Town. 47, R. 16, Sec. 10? This bed 
is in,; r;wine of the Encrinital Limestone. When visited, the diggings were full of 
w11ter and the position of the heel could not be seen; hut the specimens thrown out 
were 11 good cannel-coal, of 11 dull conchoid11l fmcture and an evcm firm. texture. 

J. T. Johnson e· Co. and Wash. Adams' Coal-bed, in Town. 47, R. 16, Sec.17, is in a 
valley on a leve.l with the lower part of the Encriniti1l Limestone, or the top of the 
Chouteau, which form the low bluffs on either side. Shafts have been sunk in two 
places into this bed, one near the branch and another about seventy feet to the cast, 
on a higher level. At the first the following strata were passed through: -

No.1.-G feet of k~eal Drift. 
Ko.:::!. -1 foot of bituminous shafo. 
No. B. -18 inch.es of bitumbous coal, of good quality. 
Xo. 4:. - I:? fi:-et of cannel-coal. The water in the shaft, covered a part of this bed; but I was informed 

by a. miner that the.r had passed into the bctl favclve feet 'Yithout reaching the bottom. 111 i.he 
eastern 8-haft the ccal is not so thick, 

The cannel·coal of this bed is an excellent article. 

It presents an even, <lull, conchoidal fmcture and a firm homogeneous texture; 
bums freely with a brillillnt white :tlnme, and is well suited to form cheerful fires for 
the domestic circle. For reasons before stated, it is impossible to estimate the quan
tity of coal in this bed. Still, the valley is so wide and the bed so thick, that the 
amount of coal cannot be very small, and it may be very large. Every acre of this 
bed, should its thickness be only thirteen feet, will give 20, 000 tons. 

Fraley's Coal-bed, in Town. 46, R. 18, Sec. 31, N. E. }, is in a small basin in the 
Saccharoidal Sandstone. At the time of my visit, the excavation was filled with 
water; but, judging from the specimens thrown out, and the st11tements of Mr. 
Farley, the coal was about five feet thick, of an impure slaty variety. At the bot
tom of the excavation a circular cavity passed down into the sandstone, which was 
filled with the colll to the depth of seven feet, or as far as the drill was sunk into it. 
Sheets of Sulphuret of Zinc, about one inch thick, were· thrown out with the coal. 
They came from a vertical vein, which cut through the whole extent of the coal bed. 

Drafton'$ Coal-bed, on Town. 46, R. 16, Sec. 18, S. W. :J;, t has the same geolo
gical position as the last. The stratum dips to the en.st at an angle of some forty 

* lam indebted to Mr. H. C. Levens.and Mr. Barton S. Wilson, of Boonville, for the Towushlp and 
llei:tinn, in many of the localities given in this connty. 

t I am indebted to )fr Meek for the examination of this and the three followlng beds. 
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cfagrees, and is, at least, eighteen feet thick. It has been worked in an open pit, 

forty feet by thirty, to the depth of sixteen feet. This coal has a greater specific 

gmvity than the other cannel v11rieties 11bove described, and, though it burns freely, 

a large amount of 11shcs is left. It has 11 dull conchoidal fracture, n.nd is divided into 

cubic or rhomboidal masses by joints, which separate, on exposure, into thin lamina. 

The quantity at this locality is large . 
.Mrs. Fryer'.s Goal-bed contains a very impure cannel-coal or bituminous sh11le. 

It is in Town. 46, R. 17, Sec. 18, N. E. :J:. 
jlfoody's Goal-bank is on Clark's Fork. The coal is similar to .that at Drafton's 

bed; and the bluffs on each side are EncrinitnJ Limestone. 

jlfr. Jenkin Rob,'iwon's Goal-bed, in Town. 48, R. 16, Sec. 22, S. W. :l;, is in a 

rttvine in the Encrinital Limestone. 
'.l'his cm1l is similar to Drr.fton's, 11bove described, ttnd is six or eight feet thick. 

The pit was filled with water when it was visited. 
jlf'r. Son's coal-li!!!l, in Town. 47, R.18, Sec. 13, N. W. }, is situated in a ravine 

in the Encrinital Limestone. No specimens of the coal were seen; and the pit was 

filled up when visited. 
There are several other small deposits of coal in various parts of the county. 

One in Sec. JG, Town. 47, R. 18, ;mcl another in Town. 46, R. 19, one-half mile 

son th-west of Corn m's Mill, in a ravine in the 2d l\fognesian Limestone, and, pro

bably, others which we dicl not see. These beds, so far as we can judge from their 

strncture n.nd the 11.ssocia.tcd rocks, ma.y not be members of the reguln.r Coal Me11-

sures. -::· Whether they be outliers of tlic con.l formation, or mere !lbnormal de

posits, science gives us 110 clue to their position, s11ve that they may be found in r,ny 

of the r:wines or valleys of denud11tion in the older rocks, provided such valleys 

and r1wines 11re not above the level of those beds n.lreudy mentioned; and, should 

others exist, the Geologist cannot be held responsible for not pointing out their 

locality. 

CARllONIFEROUS UMESTONE. 

The following divisions of this group, are found in the county:-

F. f -l'ERRUGINOUS SANDSTONE. 

This Formn,tion is 1mt sparingly developed in Cooper. Its thick

ness varies from one to twenty feet. In the section at 'Howard's 

J3luff, on page 188, it is ten feet thick; in the bluff east of Chouteau 

Springs, it is only four feet; and in the following section, in the 

bluff of the La, Mine, opposite to the mouth of the Blackwa,ter, it 
is six feet: -

No. 1. -10 feet of 13luff- more argillaceous and darker colored than at Boonville. 

No. 2. - 6 feet of brown and yellowish semi-saccharoidal Ferraginous Sandstone. 

No. 3. -50 feet of Encrinital Limestone, in thick beds. 

In the bluffs of the J3lackwater, in Sec. 3, Town. 48, R. 19, the 

thickness is 15 feet, and in the bluff of the La Mine, one mile south 

south-west of the last locality, we saw the following section: -

* For an account of these deposits, see pages 89 and 154. 

N 
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No. 1. -20 feet of brown Ferruginous Sandstone; the upper beds pass into a 
hornstone in thin fayers. 

No. 2. -180 feet of Enerinital Limestone. 
No. 3. - li5 feet of the Chemung Group. 

This Sandstone is very generally diffused over that part of the county occupied 
by the Ctirboniferous Limestone; and is very often seen in blocks or masses near 
the tops of the bluffs formed of the Encrinital Limestone. It so much resembles the 
Saccharoidal Sandstone, that it may be mistaken for that rock, unless care be taken 
to examine its position, whether above or below the Encrinitul Limestone and 
Chemung Group. 

Economical Yalue. -This variable Formation, when well stratified, will make 
a good building-stone ; but when massive and saccharoidal, it is too friable, and 
i5 well adapted to the foi'mation of mortars and cements. 

l'. h-1..RCHIMEDES LD1ESTONE. 

It is well exposecl and exhibits its characteristic features, as de
scribed on page 95, in the bluffs of the Missouri, from Boonville to 
the mouth of the La Mine. 

Range and Thickness. - It underlies all the Coal Measures of the county, extends 
eastward several miles below Boonville, and occupies nearly all that part of the 
county west of the La ~Hne and north of the Blackwater. It is marked F. h, on· 
the map. Its greatest thickness observed, is seventy-five feet. 

Eamomical Value. - The dark crystalline betls, make a firm und durable build
ing material. Some of the shales appear like good fire-clays. Scott's Lend Mine 
is in this rock. (See Economic,•l Geology, p. 199.) 

Organic Remains. -Some of the beds are made up, almost entirely of corals 
and shells; as may be seen in the thin strata at the quarries above Boonville. The 
Arc!d;,,cdipora Ardiimedes and Spirifcr incrassatus? are the most characteristic. (For 
other fossils, see Catalogue IV., Appendix B.) 

F. ·i-ENCRINIT.A.L LIMESTONE. 

This valuable limestone presents its usual features - a coarse 
crystalline, nearly pure limestone, of brown, white and gray colors, as 
described in Chapter I., page 97. 

Range and Tl!ickness. - It underlies the Archimedes Limestone, and occupies 
nearly all the higher parts of the county where that rock is not developed, save 
some parts of the south. It is marked F. i, and colored blue on the map. Its thickness 
varies from 100 to 200 feet. It is 180 feet in the section above from the Black
water, 105 at Chouteau Springs, and 45 at l\farston's Bridge, Sec. 17. 

Economical Value. - It is extensively used for quicklime and other building 
purposes, for which it is admirably adapted. 

[/$ Organic Remains are very abundant, as shown in Catalogue V. 

CHEMUNG GROUP. 

F. j-CHOUTE.A.U LBIBSTONE. 

~his~Formatio!l, 'l"lith its numerous and beautiful fossils; was first_ 
ob.served at the Chouteau Springs, from which its name is derived. 
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'.fhere ·are two· divisions, very distinct both in lithological and palre

ontological characters, as described on pages 101 and 102. 

The Upper Chouteau. Limestone is a brownish gray, earthy, silico-magnesian lime

. stone, in heavy beds, which contain masses of calcareous spar, a few reticulated:coral$ 

and .Facoidcs cauda-galli? 
'l'he Lower Olwateau Limestone is a blue or gray compact limestone, irregularly 

·stratified in thin beds, which conh1in the new and characteristic fossils of the 

Formation. The Spii'ifer ,!farionensis, S. pec11liari's, Atrypa gregmia, A. Oooperensis, 

A. obscuraplicata, Avicula Coopei·ensis, .tl. circulus, A. temdlineata, Clwinnilzia tenui

lineata, and Ohonete,1 ornata, nre all new and described in this Report. 

Range anrl Thiclmess. -The Chouteau Limestone underlies the lfocrinital Lime

stone, and crops out in i1ll parts of the county where the streams have cut through 

the l>ttter Formation; as rnny be seen in the bluff of the La Mine, the Little Saline 

and the Moniteau. It is colored green and marked F. }, on the map. Its thickness 

is seventy feet at Marston's Dridge (see Sec. 17), and fifty at Chouteau Springs; 

as in the following section at that place: -

No. 1.-15 fo!!t of Bluff. 
No. 2. - 4 feet of ]'erruginous Sa,ndstonp. 
No. g. -10& foet of .Encriuital Limestone. 

No. 4. -:30 fout of the Uppor Chouteau IJimcstone. 

No. 5. -20 fout. of the Lower Choutliau J~irrwstone. 

Rconomic11l Value. - 'l'ho upper division gives the very best evidence of possess

ing good hydr1rnlic properties, as is indicated by the analyses on page 103, and by 

· the principles laid down on pages 1G7 and lGS. 

Ji'. /c-VllltMICUf,.Ut S.ANDS'rONE .A!\D SHALES. 

1.'his Formation is not so well J.eveloped in Cooper, as it is in. 

Marion or Green county; nor are its lithological characters the same. 

The Upper Part is usuaJly a yellowish gr11y, earthy, silico-mugnesian 

limcrock in thin beds, with a few intercalated strnt:1 of blue and 

brown compact limestone; while the Lowei· Part is a darker com

pact varfety, with a dull conchoiclal fracture, containing small dark 

fucoichl markings. This passes down into buff, compact strata, which 

have ti smooth fracture. 

Range and 'l'liiclcness. - These beds are from twenty to fifty feet thick in 

Cooper. (See Sec. 17.) One mile above Marston's Bridge, on the Lu. Mine, it is 

fifty feet, tis shown by the following section: -

No. 1.-50 foet of impure yellowish silica-magnoslan limestone. - T'crmic1uar &r.ndstone and S//a'leii, 

No. 2.-30 feet of gray, buff or blun compactstrata.-Lillwgrapldo Limestone. 

No. 3. - GO feet of oompact lJUlI lin1estane, containing crystals of calcareous spar.-CIJopcr ,lfarbl.e, 

Onondaga? 
No. 4.-Z5 foet of the Saccharoidal Sanilstcme •. 
No. 5.-70 feet of the 2d Magnesian L'imestone. 

'fhe Upper Part may be seen in the barren glades so common .on the bluffs of the 

La Mine, aml in the road above Mr. Rl1by Walker's, whose well pa.sses through th~ 

·Lowei· .Part, 

N' 2 
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Economical Value. - The lower part, particularly the beds exposed in Mr. 

Walker's well, give indications of a superior hydraulic limerock. 

F. !-LITIIOGRAPHIC LIMESTONE.* 

This Formation is but sparingly developed in Cooper. It is 
usually a bluish gray semi-crystalline limestone ; but near Harri
man' s Lick it possesses its usual color and texture. (See p.105.) The 
fresh-water spring at this lick, rises from the base of these beds. 

Range and Tldclmess. - Its thickness varies from fifteen to thirty feet, as in 
. Sec. 17, and the one above from the La Mine. 

Econornical Value. ~It is a. pure limestone, and may be employed to good ad

vantage for quicklime, where the Encrinital Limestone is wanting. 
These members of the Chemung Group become much thinner towa1·ds the south

ern and eastern parts of the county, and so homogeneous in structure that they can

not be distinguished. 
The Organic Remains are Jillentioned in Catalogue :VI. 

F. m - ONONDAGA LIJ\IESTONE - COOPER J\IARBI,E. 

The upper part is a bluish drab compact limestone, containing 
cavities filled with a yellowish green substance, which gives the rock 
a fine mottled appearance; but it passes down into bluish compact 
beds, which contain mnp.erous small crystals of calcareous spar. 

Range and TMckness. -Its thickness varies from twenty to sixty feet, as may 

be seen in Sec. 17, and the one above from the La l\Iine, and the following from 
Clear Creek, some two miles above its mouth: -

No. 1.-6 feet of Bluff. 
No. 2.- 20 feet of Faruginou,._r:; i....~ndstone. 
No. 3.-100 feet of Encrinital Limestone. 
No. 4.-30 feet of Choutea" Limestone. 
No. 5.-50 feet of Ve>·micular S~nd•tvne and Shala. 
No. 6.-30 feet of Lithographic Limestone. 
No. 7. - 20 feet of Cooper Marble. 

·n is best developed on Clear Creek, and on the La Mine, between the mouth of 
Clear Creek and Otter Creek, and on Little Saline, in '.!.'own. 47, R. 18, Sec. 34. It 
becomes much thinner, and passes into dull bluish gray semi-crystalline. beds, 
towards the southern and eastern parts of the county, where it is often entirely 
wanting. On the map it is colored green, and marked F. m. 

Organic Remains. -No organic remains have been found in the Ooopei· Jlfarble 

proper, but the beds into which it passes to the south and east, contain the charac
teristic fossils of the Onondaga Limestone. (See Catalogue VIII.) 

CALCIFEROUS SANDROCK'..t 

Three divisions of this rock have been observed in Cooper. 

' * Tb.e beautiful plate, See. 2, :fu.eing page 63, was engraved on a slab of this Formation from Ma-
non county. 

t The St. Lotds Limestone, the Hamilton Group, and all the Formations of the Silurian System 
abov:e the Sac:cbaroidal Sandstone, axe wanting in Cooper. 
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F. u-SACCHAROIDAL SANDSTONE. 

This sandstone exhibits 1111 uf its peculiar and interesting features in the county, 

under consideration. Its thickness is quite as variable as usu:tl, ranging from one 

foot to fifty. At JYforston's Bridge, it is twenty-five feet thick; at Cox's Bluff, one 

mile below Corum's Mill, one foot; and in Town. 46, R. 19, Sec. 35, it is fifty feet. 

At the last locality, the sandstone stro.ta, from five to ten feet thick, are seen, for 

some distance, resting horizontally upon the 2d Magnesfon Limestone, when its lower 

surface curves down in the form of a semicircle to the depth of fifty feet, it then 

rises on the same curve to the former level, and continues on in the same posi

tion as before; while the upper surface of the sandstone remains horizontal, the 

thickness of the whole being increased in proportion to the downward curvature of 

the lower beds. The Limestone St!'ata appear to be depressed a very little on both 

sides, and \Jelow this enlargement of the sandstone, but show no other signs of dis

turb:rnce. It appears as if one-half of a cylinder of stinclstone, ninety feet in dia

meter, and lying perpendicular to the face of the bluff, had been pressed down int() 

the limestone. 

Its upper surface is, also, very uneven, as is _shown by the numerous projecting 

knobs, which rise above the soil, where it is the surface rock. It is found c11pping, 

or cropping out of the bluffs of 1111 the streams in the south part of the county. 

Bconom-ical Value. - It crin furnish any quantity of the purest sand for glass 

and cements ; but it is usually too friable for building purposes. (See pp. 117-121.) 

F. v-2n !\IAGNESIAN LlMllSTONE. 

The description of this FormtLtion in Chapter I., p. 121, is applicable to it, as 

developed in this county. 

Ra11,91J and 1hickness. -This limestone first rises above the surface, on the Ln. 

Mine, near JYfarston's Bridge, rmd two miles iibove, in Cox's Bluff, it l'eaches an eleva

tion of 100 feet, which is the greatest thickness observed in the county. In the bluffs 

of Wilkinson's Branch, we get the following section: -

No. l,,50 feet of Chenmng Groitp. 

No. 2. -uo feet of Onondaga Lirne..~tone. 
No. 3.-20 foet of Sacchal'oidal Sandstone. 

Na. 4. -150 foBt of '2d Jl!agneshtn LiJneslune. 

No. 5. - 22 feet of 2d Sandstone. 

It crops out in the bluffs of all the streams in the south part of the county. 

(See Sec. 20, p. 123.) 

F. w-2D SANDSTONE. 

This rock was observed in. but two place~ in the county-on Wilkinson's Branch 

and in Town. 48, i:t. 15, Sec. 18. It is a regularly stratified brown sa.ndstone, which 

may serve as a fire-rock, or for some building purposes, where great strength is not 

needed. 
Organ£e Remains of the Calciferous Sandrock, are in Catalogue XIY. 
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ECONOMICAL GEOLOGY OF COOPER. 

SOILS. 

It is not necessary to enter upon any details respecting the agri
culture of this county, as the principles stated in Chapter I., on 
pages 137 -153, are applicable to the soils of Cooper. 

The Alluvial Soil (see page 139) occupies a large area in the bot
toms of the Missouri, the La Mine and the Little Saline, and is 
covered with a heavy growth of Cotton~ Wood; Syca.more ; Slippery 
and American Elms; Box-Elder; Sugar Tree; White Maple; Red 
Birch ; White, Black and 13lue Ashes ; Coffee Tree ; Honey Locust ; 
Bur, White, S:wamp White, Chestnut, Rock Chestnut, Laurel, Pin, 
Red and Scarlet Oaks; Pignut, Mockernut, Shellbark and Thick 
Shellbark Hickories; Red-Bud ; Linden; Papaw; Plum; Hack
Berry, and several varieties of the Willow and the Gra.pe. 

There ar.e about 7, 000 acres of the very best alluvial soil in the Missouri bottom, 
~d:a much larger quantity on the other streams, which is not, perhaps, quite so 
good, but it has· the advantage of being placed beyond the abrading power of 
the Missouri. -

The soil of the timber and prairie lands in nearly alLof the north
ern and central parts of the county, is based upon the Bluff, and 
possesses all the excellent qualities of the second variety, derived 
from that formation. (See page 139.) It sustains a heavy growth of 
White, Bur, Swamp White, Chestnut, Rock Chestnut, Black, Red, 
Scarlet, Laurel and Bartram's* Oak ; Linden; Slippery and Ame
rican Elm ; Common, Pignut and Shellbark Hickories ; Blue and 
White Ashes; Buckeye; Sassafras; Box-Elder; Mulberry ; Cherry; 
Plum; Crab-Apple ; Hack-Berry; Black ·and White Walnut ; Red 
and Black Haws; Hornbeam;· Red-Bud ; Papaw, and Grapes; and 
it is well adapted to corn, oats and tobacco, and to wheat also, where 
the vegetable matter has been partially exhausted by other crops. 

It is susceptible of vast improvement by subsoiling (see pp. 150 and 151); as a . 
large part of the prairie in Cooper, is similar to that subsoiled by Mr. Bass, and the 
timber .like that cultivated by Maj. Rollins, and referred to in his letter. In the. 
southern part of the county, and on the bluffs of the streams, where the Bluff depasit 
is thin, nnd whei·e the l\fagnesian Limestones and Sandstones of the Calciferous 
Sandrock, come to the surface, the soil is much injured by the chert and sand of 
ihose formations. But still it i_s strong, and produces good corn, wheat, oatJ:l and a 
luxuriant growth of wild grapes. (Seep. 142.) In some place~, however, the chert 
is so abundant as to render the soil useless for ordinary cultivation; but the area 

* This rare species was observed in two places in Cooper; south of Round Hill, 
and at Pleasant Green. 



GEOLOGY OF COOPER. 199 

thus injured is ve1'Y small. There are, also, small tracts of the other varieties of soils 

described on pages 139-142. 

The physical properties of the soils, the rocks from which they are derived, and 

the crops produced, all prove the agricultural resources of Cooper county to be very 

great. Deep and tlwrough tillage should be her motto. 

COAL. 

This mineral exists in such quantities as will meet all the demands of the county 

for domestic and manufacturing. purposes. In the regular Coal l\iieasures, colored 

purple on the map, without including what have been considered the best beds in the 

county, there are, at least, 60,000,000 tons of good available coal. And besides, the 

local deposits 'promise to furnish a large amount of the very best quality for all or

·dinary uses. 
IRON. 

Brown Hematite is the only iron ore of economic11l value observed in the.county. 

There are two localities which can furnish a sufficient supply of good ore to justify 

man11facturing operations ; though there mn.y be some doubt whether iron-wo1·ks on 

11. sm11ll sea.le, wiil be able to compete successfully with the extensive establishments, 

which will eventua.lly spring up in other parts of the State. These beds 11re in the 

Ferruginous 811ndstonc, as shown in the section on page 92, from the bluffs of the 

Blackwitter, in Sec. 3, Town. 48, R. l!l, and in Sec. 3$ of the same township. The 

stratum of iron ore at these localities, varies in thickness from one to three feet, 11nd 

extends over a large area in the la.st locitlity. Some of this Hematite is too sandy 

for use, but a large portion of it is an excellent ore ; it will melt ea.sily and make 

good iron. This ore could be taken in boats to the mouth of the La Mine, where an 

abundn.nce of coal cn.n be obtained for working it. 

Iron ore was, n.lso, seen resting on the slopes of the bluffs, above the mouth of 

Clen.r Creek on tbe La Mine, and east of Mr. Winston Wn.lker's, which had, doubt

less, fallen down from the disintegrated sandstone above, now covered with soil and 

debris. 
LEAD. 

Tile only valuable locality of lead observed in Cooper, was at Scott's Lend Mine, 

in Town. 49, R. 19, Sec. 26, N. E. t. This, like the mines of the South-West, is in 

the Archimedes Limestone, passing down into wh11t appelrs to be the upper beds of 

the Encrinital Limestone; but, instead of the calcareous spar, which occurs in the 

tnines of tbe South-West, he11vy spar 01· tiff is very abundant in this nnd at various 

other localities in the neighborhood. A shaft had been sunk twenty-six feet, passing 

down through the s11perficial deposits, arid penetrating the limestone twenty feet to 

the pocket where the most of the mineral was found. An adit had, also, been opened 

twenty feet to the base of the shaft, and a drift continued thirty feet in the direction 

of the lode to the north-east, with a downward inclination of twenty-five degree~ 

A.bout 6,000 pounds of galena were obtained. There is another locality, 300 feet 

north north-east of the last, where some work has been done, and a small quantity 

of mineral raised. 
The work done at these plnces is scarcely sufficient to test the character and 

value of these deposits; but the indications are such as would seem to justify a more 

co.reful exploration of the locles. The formation is one that ma.y be expected to 

contain lead, and the associated minerals are such as most usually accompany that 

ore. 
The sulphate of baryta at this mine, is often penetrated by numerous small cylin

ders of iron pyrites, as was observed in the·tiff e>f the 2d M:tigi;iasian Limestone, ne11r 
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Warsaw. Lead may, also, be found in the 2d l\fagnesia.n Limestone, marked v and 
colored yellow, on the map; as the mines of Moniteau, those on the Cole Camp, and 
in ocher localities, are in this limestone. 

Thin veins of Lead were found cutting through the coal, at Drafton's bed, 
These veins have inclinations, varying from a vertical to nearly a horizontal position, 

MANGA!l''ESE •. 

Small quantities of this metal were observed at Stephen's coal-bed, though not 
in sufficient quantity to be of any economical value. But it is said, a stratum exists 
below, which the workings had not reached when the mine was.visited. 

ZINC. 

Thin veins·of zinc blende were, also, observed intersecting the coal at several of 
the abnormal deposits above described; g,t Drafton's n.n.d at Farley's bed, they were 
the most abundant. 

llUILDL'-'G MATERIALS. 

Limestones. -The Archimedes Limestone, the Encl'inital Limestone, the Ohou
teau Limestone; the Vermicular Sandstone and Shales, the Cooper Marble and the 
2d Magnesian Limestone, all have strata adapted to. the various building purposes 
to which limestones are applied. Brit the first three contain beds of the most 
durable and economical building stones in this part ·of the State; and these rocks 
a.re so generally diffused, that every part of the county.is well supplied. The lower 
beds of the Vermicular Sandstone and Shales, can, also, furnish an: abundance of 
clouded limestone, adapted to fine·work. 

Sandstones. -The Ferruginous and 2d Sandstone are, in some localities, suitable 
for building purposes; but the sandstones of Cooper are, usually, too friable to 
endure exposure and sustain the weight of heavy masonry; and this is particularly 
trne of the micaceous sandstone of the Coal l\Ieasures so much used at Boonville. 

JJlarble. -Some po1·tions of the Cooper Marble, particularly the lower beds, 
which contain the small crystals of calcareous spar, are very beautiful and receive a 
fine polish. This rock will become very valuable, as the country advances, and a de
mand is created for the more expensive and durable styles of architecture. 

Otiments and Mortars."- Formations h, i and v, some of the lower beds of the 
Lithographic Limestone and the Chouteau Limestone, and the Onondaga, all contain 
beds of the best quality for quicklime. The Encl'inital Limestone is used at the kiln 
some three miles east of Boonville, and the Archimedes, at that on Thompson's Branch, 
in Town. 48, R. 17, Sec. 9. 

Hydraulic Oements. -The lower part of the Vermicular Sandstone and Shales, 
and the upper part of the Chouteau Limestone, give the very best evidence of supe
rior hydraulic properties. These beds of the former, crop out at the Chouteau 
Springs ; in nearly all the blti.ffs of the La l\Iine, between these springs and Corum's 
Mill; and on the Little Saline, in Town. 46, R. 18; and at Conner's Mill. .A.t all of 
these localities the quantity is inexhaustible. The lower beds of the Vermicular 
Sandstone and Shales, crop out below the last in the bluff at Fink's Mill, and in the 
neighborhood of Pleasant Grote. The well· of Mr. Winston Walker passes through 
those which give the best evidence of hydraulic properties. (See pp. 167 and 168.) 

The Hydraulic Limestone, No. 66 of the Coal Measures, will make a good 
cement, if the more impure portions are selected. . 

liire-Brick.-No. 75 of the Coal Measures, or No.16 of Sec.13, which crops out 
ia thlG bids or the Missouri, from. Boonville to the mouth of the La Mine, is the 

i 
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bed whfilh furnishes the fire-clay used in St. Louis county, and will, so far as we 

can judge from the physical properties and geological relations, make good fire· 

brick. The quantity can be easily estimated, as the bed is twenty-three feet thick, 

and extends over an area of twenty square miles, that occupied by the Coal Measures. 

l!Yre-Rock. -The Ferruginous Sandstone and the 2d Sandstone contain some 

beds of a very refractory nature; while the more impure strata of the Encrinitlll 

Limestone and the 2d l\fagnesian Limestone, are well adapted to common use, as 

they lire able to withstand the action of ordillllry fires. 

ROAD MATERIALS. 

Sanils, gravel and pebbles are abundant in the beils of the La Mine, the Little 

Saline, and in nearly all the smaller streams in the county; and it has already been 

shown (see page lEHJ), that these arc the best materials for goocl and durable roads. 

1,mrmm, AND WAT!m-l'OWllR. 

Timom·, of the best varieties fountl in the State, exists in great o.bunc111nce on aU 

the stre11ms; it also covers the bluffs of the streams and a l!1rgc part of the north

CitStom clivision of the county. Oak, Walnut, .Ash, Hickory, Linden, Cherry, l\Iaple, 

Mulberry, Locust and Elm, can be obtained in sufficient quantities to supply the 

home dcu1anil, both present llnil prospective. 

lfoter-Power is not so av11ifable as in somG other po.rts of the State. There are, 

however, a fow mill-sites on the La Mine and tlie Little Saline. But experience has 

proved Hto11m to be quite as economici>l as ordinary wtLter-power, for the manufac

turing of lumber. 
SPinNGS. 

Cooper ahounus in springs, both fresh ancl mineral. The mineral springs are 

very nutn(irous, and may bo cla88eil as Brine and Suqilizw; but it should be borne in 

mil\{l that all tl1e brine springs discharge sulplmretted hyilrogcn i11 greater or less 

abunilancc, and that all the su1pliui· springs contain more or le$s of. common salt 

( cliloridc of 11odium). And besiiles, the two varieties frequently come to the surface 

within a few y1:1rds of et:1eh other. Nearly all of the mineral springs in the county 

are situated in valleys of denudation in the Chemung Rocks, and much the larger 

number tLre in Town. 48, extending from Sec. 16 of R. 18, westward along the Lo. 

Mine through R. 10, to the county line; but some exist in Town. 49, R. 19, on the 

Black-Water; anil in Town. 48, r •. lG, near Gooche's Mill, on the Little Saline. 

'.!.'he most important of the brine springs are Harriman's, Bailey's, Howard's, 

Ifoath's and Hugh's. Water was collected from these for tLnalysis; but a variety 

of accidents, has prevented us from getting an an11lysis of more them one. 

JJr. Ilarrirnan's Salt Springs were visited Juno 28th, 1854. The weather WlLS 

warm and clear, and the sun shining ilirectly upon the springs and the surface of 

the earth for some distance 11round them. The temperature of the atmosphere at the 

springs, in the sun, wi1s !)8° F., and that of the salt springs, 58° F.; while a fresh 

spring rising from the btise of the bluff, in the shade, 100 yarcls to the south, gave, 

64° F. There are four pl11ces whe:r:e the brine is clischargeil, which are from forty to 

forty-five feet apart; and hydrosulphuric acid escapes from all. The following is 

the result of Dr. Litton's analysis : -

Specific gravity at Temp. eno ~'., 
1.0155 

In 1,000 grains of the water were found the following constituents: -

Silica, .00984 Lime, 1.39571 

Carbonic Acid, .38207 Magnesia, -62964 

Sulphuric Acid, .93471 Potnssa, .08665 

Chlorine, 11.50487 Soda, 8.33619 

Peroxide of iron, .00893 
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The ingredients may be combined to give the following composition of l,000 
:Parts of the water: -

Silica, 
·Carbonate oftheprotoxide of iron,* 
Carbonate of lime, • 

Chloride of sodium, 
Carbonic acid, 

. 15.75077 
.29798 

Carbonate of magnesia, 

.00984 

.00571 

.12210 

.05514 Total weight of salts and car!Jonic acid, 20.58107 
,Snlphate of lime, • 1.59094 

1.32624 
1.40325 
.01370 

Water, • 970.41833 

Chloride of calcium, 
·Chloride of magnesium, 1000,00000 

:Chloride of potas•ium, 

'There are sev~m1l sulphur springs in Cooper. 
CJlwuteau Sp1·ings justly enjoy a fine reput.1tion as a watering pl!tcc. The 

water is good, the bu.il<liugs ue11t and commodious, and the scenery beautiful. They 
are situated in the 16th section of Town. 48, R. 18, about ten miles from the city 
of Boonville. 

The water comes to the surface in four places, located but a short distance from 
•each other, in a line nearly east 11nd west. The water from the easterly spring 
·contains the most common st1lt; but the one farthest west is most esteemed n.nd 
:generally used. Large quantities of hydrosulphuric 11cid, and perhaps other gases 
escn.pe. All the gas would yield, at least, two gallons per minute; while tho wn,ter 
is discharged at the rate of ten gallons per minute, ()00 per hour, or 14,400 per day; 
'.['lwe water gives 11n acid reliction and a temperature of 58° F. 

Dr. Litton's an11lysis t gave the following results: -
Water from Chouteau Springs-

Specific gl".ivity At 66° F., 

In 1,000 grains of the water were found the following constituents: -

Silica, 
.Sulphuric Acid, 
Carbonic Acid, 
Chlorine, • 
i'eroxide of iron~* 

.00794 

.39088 

.2G069 
4.90237 

.00496 

Lime, 
Magnesfa, 
Potassa, 
Soda, 

1.0064 

.05783 

.29535 
,05382 

3.51059 

. The ingredients may be combined to give the following composition of 1,000 
jiarts of the water: -

Carbonate of the protoxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 
Sulphate of lime, 
Chloride of calcium, 
Chloride of magnesium, • 
Chloride of potassium, • 
Chloride of sodium, 

.00862 

.17339 

.03615 
.66538 
• 58567 
.-04790 
.08501 

6.63237 

Carbonic iwid, 
Silica, 

Total weight of salts, silica &c., 
Water, • 

.1S453 

.00794 

9.006~16 

990.99304 

1000.00000 

For reasons stated above, the gases could not be determined at the laboratory, 
but the abundance discharged at the spring, shows their existence in quantities suf
iicient to render the water light and agreeable; while the other ingredients :roust 
render it a healthful alterative. 

*This does not represent all the iron contained in the water, as a portion had fallen as a sedi· 
in&nt \Jefore it was analyzed. 

t The, water arid gas of 'this,' and the water of several other springs of dooper, were Cl\refully col
lected., sealOd atld shipped to the Laboratory in St. Lonis, where they arriVed some three months after. 
Meanwhile' the llases had escaped, and some of the demijohns had been tested in a 'priwtical way, which 
rendered them useless for analysis. · 
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But the healthful properties of the Chouteau Water, have been abundantly proved 

by tho numerous individuals, who hav.e been greatly relieved or entirely cured by 

resorting to these springs. The locality is very desirable for the invalid, who would 

give his native powers 11n opportunity to recuperate in a quiet healthful retreat, 

where he miiy cnJoy all the ra.tional amusements of a country life. 

It is very obvious that Cooper county possesses very many and superior natural 

advantages. Her agricultural resources are indeed very great, but little inferior to 

tbose of' Lafayette and Platte, for IDIJ-nY of our sta.ple crops. There are, at least, 

30,000 acres of the richest 11lluvial soil, a large part of which, still sust11ins 11n im~ 

l'llense burd<1n of the timber characteristic of oU:r rich bottoms (p. 198), not less than 

200,000 11crcs of' excellent high timber land, based upon the rich marls of the Ululf 

Formation, the most of which retains its n11tive growth (p. HIS), and about 80,000 

ncrcs of fine prait·ie, resting upon the same marls. 

l'lnco but half of' this in a good st11te of cultivation, and it would easily give an 

annual yield of 5,000,000 bushels of wheat, 10,000,000 of corn, or a simil11r p1'0por

tion of' other Cl'ops; while tho romnining 501000 D.cros of inferior soil, is well adapted 

to the e11ltiv1Ltion of g1•11pcs or gr1tss for grazing. 

lliinoral coal and timber suitable for charcoal; are sufficiently abundant for all do

mestic aml nmnut'aoturing purposes. Ilnilding materials, marbles, limestones, sand

ato11CA, cltty, s1mil; timber nnd iron, exist in great abundance; while fire-clnys and 

hy(ll'llulic limestones are found in inexhaustible quantitie·s. 

Awl, bc8idos, Cooper occupies a central position in the State, with the na-vigable 

watc1·s of' tho Missouri. on the north, and the Pacific Railroad on the south, to trai:s~ 

port hor ~urpluH produce to the best market of the West, and return the merchan

dise to H11pply her domestic traffic, ancl a large flourishing trade with the South-West. 

i'hcHo n11t11ral adv11ntn.ges nnd the characteristic energy of her citizens, will soon 

tlcvolop the~o ngricultural and manufacturing resources and quadruple her 

populu.tion. 
T'lte .illip q/ CJooper has been J!lrepared with great cnre. It exhibits the timber, 

prairie, bottom, level and broken lands, the mines, springs, streams, congressional 

townships, and sections and towns, and the various Geologionl Formations, by the 

nppropriilte symbols and colors. The geological boundaries a.re laid down with as 

much 11ec11r11cy as possible ; but the older strata are so completely covered with the 

Quaternary deposits, that it is often impossible to tell the ex11Ct point where one 

form11tion entls and another commences. Still the boundaries given can not be fa.r 

i'rol'll their true position. 
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CHAPTER V. 

GEOLOGY OF THE SOUTH-WEST. 

AFTER preparing the Sections on Plate XIV., but little need be said to give a 
good understanding of the Geology of the country through which they pass. 

Secs. Nos. I aud 2 give the strata from Boonville through Cooper into Pettis, in 
Town. 46, R. 20, and thence to the north-east corner of Henry, and through C11lhoun 
and (1linton to Papinsville, and from there south to Neosho. No. 3 gives the formations 
developed between Neosho and Springfield. On the road from Springfield to Bolivar 
the strata of the Carboniferous, Chemung and Calciferous Rocks, successively rise 
to the surface. The Saccharoidal So.ndstone is highly colored, and renders the 
soil sandy south of the latter town. 

Section No. 4 gives the rocks and their relative position between Wtusrtw and 
Fremont; and No. 5 exhibits the position of the strata from Fremont, on the road 
through Bolivar and Buffalo, to the Niangua, near Edwards' Mill. No.{) gives a sec
tion of the formations on the Niangua from Edwards' Mill to the Osnge; while No. 7 
gives a view of the strata on the line from the Osage, at Erie, up the Gravois, through 
Vers,1illes, to the Missouri opposite Rocheport. The line of Nos. 1 and 2, from 
Boonville to Carthage, through Cooper, Pettis, Henry, Bates and Jasper, runs 
through a country beautifully diversified with timber and prairie. Though in some 
portions the streams and timber are not so abundant as might be desirable for agri
cultural purposes, still the soil is good, and hedges and cisterns may obviate all the 
difficulties which might be experienced from a scarcity of timber and water, at a few 
localities. The timber skirting all the streams on this route is very fine, and con
sists of ne;i,rly all the varieties mentioned in .Appendix C. In the region occupied by 
the Corti Measures, the sandstones have an unusual development, and, in loc;i,lities 
where the.superficial deposits are thin, they often render the soil light and sandy. 

The prairie of this region is characterized by what are called Knobs or Mounds; 
they are somewhat variable in size and form, but usually present the appeamnce of 
a knncated cone. The tops of these mounds are usually flat, and covered by a thin 
soil, underlaid by a durable stratum of sandstone or limestone, which crops out on 
all sides near the top, prevents the wearing away of the upper edges, and pre
serves the well defined angle between the top and side; while the stratum of shale or 
clay, which forms the lower part, is easily decomposed and carried away by aqueous 
agencies. The sides rise with a gentle declivity, at first, but become more and 
more abrupt until they are nearly perpendicular at the top. The most of these 
mounds belong to the Coal Measures; but those near Bolivar are in the Chemung 
Group, the upper beds of the Vermicular Sandstone and Shales forming the top, and 
the underlying Shales, the lower part of them. The country on the Ni!mgua and 
Osage is characterized by high mural or castellated bluffs, rich alluvial bottoms and 
broad undulating prairies. The bottoms produce a growth of timber equnl in size* 
and quality to any in the State; the bluffs are often covered with flint, and 
sustain a stunted growth of Post and Blaek-Jnck Oaks, Bk.ck Hickory, Sumachs and 
Hazels; while the prairies are usually fertile, and clothed in a rank growth of native 
grass. No country is better watered. Its. streams are numerous, limpid and filled 
with a great variety and abnn.dance of fish; and the springs are pure and wonder
fully large. 

* Several trees were measured in the Pomme de Terre bottom: a Sycamore, whose circumference was 
twenty-eight feet; Bur Oak, twenty-six feet; BlackWainut, twenty-three; and th1ck Shellbark Hickory, 
s!xteen feet, 
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The largr'Rt ol1sotvod ls tho Upper Nlangtrn, or nryco's Spring, which is situated in Town. 3·! R. lS 

s.(\C, !· It wns ''iHit'.id Oil the 24th o!' Docomber, 18G3; when the minimum temperature, at night, wa~ 

22". I•., and tho n111x1mum, by d11y, 60° I!'.; the tem1\or11ture of the water was 580 F., about 100 feet from 

the pln.c(1 whoru it riMA to the RtlJ.•face. The sf.ream formed by the spring was carcflllly measured, and 

found t<> lie 1:.ltl foot wide ttn<l to give •m avMage depth of O.H!3; so that every foot in length of this 

stream would givo 1211.48 cubic foot. The velocity of tho current was measured at five places: at six feet 

from each shore, nt fort.y.five feet from each, and in the middle. The snrns set down are an average of 

several trials :-
At 6 fo"t from the right bitnk, it ran 80 feet in 73 seconds. 

At U foct from tho loft bank, it ran 80 feet iu 110 seconds. 

At •1i> foot !'rorn the left liank, it ran 80 foet in 73 seconds. 

At 45 foot from tlw right l>unk, it ran 80 foot in 58 seconds. 

And in tho middle It. ran 80 foet in 53 seconds. 

Ma!dngnn averllgo of 80 foctiu 73 seconds. 

Jf Wt~ n.Uow HGVlm EiocondH for wh~tt. tho friction at th~ bottom and sides.would retard the water, the 

raphlii.y ·will lm one fnoi; por HOCotHli whith \Vill g:ive J2U.48 cubic foot per second, 455,:328 per hour or 

lO,H27,87~ cuhk. foot. l)IJr dny, whi<:h hi luHH than thu actual 11rnintity, ' 

'.l'his immense spring rises in IL low secluded valley, where it forms a small 

pond 1.md 11 flue mill-site, a11<l then flows away, a river. The water is nearly pure, 

susta.inH n.1.Jont the 811me tcmpemt111·0 n.t all se:isons, and shows no perceptible fluctua

tion in volume, either in the drycHt or wettest season. 

~Ph11 ~pl'iu~ arnl ~{:1·(~/tm, ilowilig- from H., t~lmunU in a. p;rc~itt ''n.l'iety of fish and fluviatile mollus1:s of the 

µ:onuta1 .Ptll11.1li1111, Mof111dt.1, Pl11"11orVi.'\ 1'/IJl:W., and J~imnf'fl. Numerous l':pecics of .Algae were~ery abun .. 

(lant.; :m~l hWILm:, gl•ns1•, llr:uit~ nwl dndrn; enmo in t.huns:mds to rl1s1; nud focd in its waters by night. 

Umd·(•r'i-; :1,11d Swrnd. ~p1·in:!, arn, 1d:-1u, on Lhn N inn:~mt,, hut. tlwy U.l'Fl uot so farge ns Bryct>'s. 

Ca\•os, rmi.nral l)l·i~lgo~ n..1111 s11hh1rrtMw:tn Ht:rPantft occ•m· in tho vnlloyof the Osage and its tri1rnta.ries. 

'rlH•l'n lH, in 1J14\ 1•01111tiui.; ul' Bo11to11, 8!;. Clttil', Oodm·i Jloll~i l)alhrn, Hickory and Camden, a. general 

l)Pliof {.lint. n "wlti\11 111dal, ~, l°l'H<~mhlin~ sllv1.1t\ hnH lJ(~(m molted from ore tlrnt is very i:;iruila1· to broWn 

lwmatit.P: irnd, th~ru:t,h !'(\Vm·n.J lnr.JtllticH nrn ~lv1m, it. iH gmwrally 1mppmmd the ore came from a place 

woi--:t. nf Bntfaln; frntn whkh B}1Pdnwm1 'Worn obtahwU, as wl.111 ttR from individuals who declared them iden· 

jJ,•al with i11n!l11 wh!Ph bml yif•l<lod th1J "whlto molal;" but. tho following anitlysis of one speoimen, by 

llt'. J,!U:ou, f(\VoM nn lntll<"alillll of iu1y Mnch met.i1!, and tho others obtained were essentfally the same:-

sm"'" 
Alumlnc1, 
l''1rttidt!o of Iron, 
Wrtfor~ 

Rulpht1r1 

2.88 
0.64 

84.80 
11.62 

0.12 

100.0G 

An alloy, l'uuncl inn r.nvo, once o<~cupiod by countcrfoiterf'.:, was given me at Warsaw, which, it was 

5nrmir1rnl. m i~h i, lm tho H:tu'l.O cc wllitl~ mntal ;" but the a.Uoy containR hismuth, nrsenic, copper and nickel, 

:umrn of' whidt war; 11mnd in t:ho Jwmat.it.u PitlI)POSod to contain the "white metal}' 

I\-. WU!-1.1 alMO~ HUt'llllHIJd hy HOtnO th1tf; the alloy and the "white tnefai.1 '' had been Obtained from the 

Olll /J(tj11t1111s, Hn frn'1 rn.mt in U10 :I~n{~riuital LimeKtono of thiR region; but nfter a cRreful examination of 

HOV(1ra.l ot' t.hn1m 1liµ;J.!;ingi-: (t-it~o paµ;o 08)i 110 ovidm1ce c~ould he found thu.t they were made for metals, as no 

Ot'AJ <'X.Nipt 'Wl·y HllHtll pnrtklos 01' tho oxitlos n.nd 1:ml1)lrnrot of iron, was discovm·ed. 

ln 'I1rrwu.a4, Jt. ~2, Sue. :\;J:, n large a1·01t hns lmon dug over, and the fiurface left in ridges and knolls; 

ttncl in Hnmt\ i1l1woi:i, Urn lomm uwJc1·l!tlK httVll boen removed from the fh;sures and cavities of the rock. 

Tho fhllowlng facfa.l hiu,!:l to tho r.on(:lufiion that thmm diggings were made by the Indians in search 

Of fllnt:-
1Hfr. 'l'hoy wt11·0 mad1J ovN· l 00 ymu·i.;a~o, UR ls shown hy the age of the trees on the rubbish thrown out. 

2d. rl'lmy llrO in tho rn<:l<, and ~mil doriveU from the i·oc~k,·whieh confa1ins the best flint in the State. 

:M. At all UH) (Uµ;glngR~ chipH of flint, nnd hrolwn n.rrow-heaUs, were abundant; as if arrow-heads and 

otbor itrtplmnnnt .. "! had 110011.1utmufirnt,urrnl on Urn spot;. 

4th. l"ll11t W:tH t:hn most: UHt1t'ul an<l vnhmhlo of nll minerals to the Indians of that day. 

f>t,h. No mat'kH of Urn ui-;ual rnlnlng imphmients of civilir.cd nations, were Ollserved in the diggings. 

Uth. Not a pn.rtlcle 0£ nny mineral valun,blo to civilized nations, was observed at these loc..'llities. 

'Hut. why lihoulcl tlwy clit/ for flint whm1 so much is exposed 011 the surface? All workers of this 

2ninnral 1\r<1 !'ully 11w:m1 thn.t It. cctnnot ho wro11ght Into the desirable sha1les, after Jong exposure to the 

ntm<m11h<'rn; hor>co m.!\nufucturcrs of gun·fiints keep this rock, after it is qua1Tied, in tanks of water until 

it Is noodocl for use. 
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The agricultural resources of the South-West have been vastly underrated. The 
alluvial bottoms of the Osage, Niangua, Pomme de Terre, Sac, Marais des Sygnos, 
Grand and Spring Rivers, Turkey, Horse, Deep-Water, Dry Wood, Muddy, Center, 
Shoal Oliver's, Cap's, Hickory and Sugar Creeks, are but little inferior in fertility to 
the Missouri bottom, and all covered by a heavy growth of the characteristic timber. 
All of these bottoms produce superior corn, and many of them are adapted to the 
production of hemp. Vast areas of the high timber land and prairie, also, possess 
strong, durable and productive soils, admirably adapted to the culture of wheat, 
corn, oats, tobacco and grass; w-hile the rem·ainder is suitable for grazing purposes 
and the production of timber. . 

But the South-West is doubtless better p.dapted to the cult.ure of the grape than 
any other part of this or the neighboring States. Nature has endowed this pa.rt or 
the countl'y with a temperate, dry and salubrious climate, and a light; rich, calc!llre;. 
ous ttnd vegetable soil, which produces a vigorous growth of the nntive vines. .And 
b'esides, the high bluffs of m1ignesian limestone of the Cnlciferous and Potsdam nge, 
pn the Osage; Niangua, Pomme de Terre, Sac and Grand Rivers, usually present 
natuml terraces covered by a rich soil, all wonderfully prepared by nature for the 
planting of vineyards. This chnracter of the bluffs is well represented in plnte VIII., 
page 130. It is quite certain, in short, that the cultivation of the grape in the 
South-West can be made a source of great profit and national wealth. But there ie 
another and higher oonsideration, which should leo.d us to encourage the production 
of native wines; as the vigor and sobriety of the nation would be greatly promotecl 
by substituting the pure healthful juice of the grape for the drugged and poisonous 
liquors so abundantly manufactured and consumed at the present day. 

Stoclc. -The South-West possesses many advantages for raising stock, particu
larly neat ca.ttle, horses; mules and sheep. The broad prairies furnish excellent 
grazing for the long salubrious summers; and the winters are so short attd mild 
that but little feeding is necessary. Indeed, the drovers of this part of the State, 
have been able t9 couipete }nost :successfully with tho~e from the other divisions of 
this nnd the adjoining. States in the St. Louis market. . 

Wheat, corn and tobacco might be produced in any desirable quantity; but the 
price of transportation is such "that but little is grown, save what is needed for 
domestic consumption. 

Timber. -The alluvial bottoms, on the streams of this pa.rt of the State, sustain 
a. very heavy growth of White, Blue and Prickly Ashes ; Linden; Red Birch ; Buck
eye; Box-Elder; Sycamore; Coffee-Tree; Cotton-Wood; 'Ame1-ican, Slippery and 
Wahoo Elms; Honey Locust; Hack-Berry; Common, Thick Shellbark nnd Pignut 
Hickories;. Pecan; Black and White Walnuts; Red Dud; Sug11r and White Ma.pies; 
)folberry, Bur, Swamp-white, Chestnut-white, Laur1;1l, Red and Pin Oaks; P11paw; 
Red Plum, and the Summer and Fox Grnpes; while a. large area of the high land is 
timbered with Yellow Pine; White, Post, Chestnut, Black, Laurel and Black-Jack 
Oaks; Common and Black Hickories; Hornbeam; Iron-Wood; Red Bud; Persi
m.on and Dog-Wood. Timber exists in sufficient quantities to supply all the neces
sary demands for its consumption, particularly in a. country where hedges of the 
Os11ge Orange* can be so successfully cultivated, and where stone fencest can b6 
l)aade at so smalj. a. cost. 

• nis pla.nt 'IV8S foU!ld growing, apparently nativ.e, in the Spring River bottom, above Carthag~. 

• : t J11dge ltit.chie, who has feReed large port!OllS of his prairie farm in Newton with. ~nll&tone, Ila, 

&'l1l"e4 uie lli liDll~ a very economical lllld durable fence. · 
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Water-Power is very abundant in this part 'of the State; good mill sites may 
be obtained on nearly all of the larger streams and on many of the springs. Bryce's 
Spring, above mentioned, furnishes the b.est mill site observed in the State. Th& 
large and constant quantity of water aud its even temperature render it most de· 
sirable; as no ice ever forms in it to obstruct the machinery, as no drought makes a 
scarcity of water, and no flood ever endangers the safety of dam or mill. One can 

. estimate with precision ho·w strong a dam must be to rnise and retain the water at 
any given height, and how much machinery can be driven by the constant discharge 
of 11,000,000. cubic feet of water per diem. A :fine flouring mill now occupies 
this site. 

Gunter's Spring, below Bryce's on the same stream, discharges about half as 
much water, and in other respects, affords the same ndvantages as the latter. It 
drives a saw-mill and perhaps other machinery. 

Grand Falls, on Shoal Creek, furnishes a superior mill site, now occupied by 
· Scott & Stewa~t's mill. Plate VI., page 96, gives a :fine 'View of the Falls and 

mill. 
-Mineral Wealth. - A condensed view of what is known of the mineral wealth of 

the South-West, has already been given on pages 159-164. 
Tlie Climate is lllild and salubrious ; the summers are long and temperate ; and 

the winters warm and short, and not subject to the sudden and extreme changes so 
prevalent in some parts of the West . 

This part of the State is filling up very rapidly with au enterprising population; 
new dwellings meet our view one very side; while, 011 one hand, the forests are disap· 
pearing before the axe of the pioneer - the prafrie, on the other, is yielding to the 
plow. 

Wealth and all its attendant comforts and luxuries are also rapidly increasing, as. 
·is shown by the assessors' books in the various counties. The taxable property 
of Newton increased from $390,000 in 1853, to $700,000 in 1854. 

Still, with all these sources of weal th and permanent prosperity and actual pro
gress, the enterprise of this beautiful country is greatly paralyzed by the want of a 
good market; The farme~ :finds no sale for his surplus produce, and the miner is 
compelled to sell his mineral at half price. 

Complete the South-Western Branch of the Pacific Railroad, and the value of the 
farm and the mine, the ·timber and the water-power, will be vastly increased; and 
the farmer will grow his wheat and corn to feed the millions of Europe and be 
exchanged for their gold and mercho.ndize. · 

• 
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Sr. Dours, Mo., December 21th, 1854:. 
G. o. SWALLOW, 

State Geologist. 

Srn : · I herewith . send you a preliminary l'eport on some of 

the Mines of Missouri. That it is imperfect and incomplete, I 

am fully sensible. At present it would be premature to attempt 

to give a complete sketch of the mines and mineral wealth of 

this State. :Before this can be clone, the geological formations 

must be accurately defined and their thickness known. This de

mands more minute, more general and extensive explorations. 

Nor am I unconscious that the details a~d unavoidable repeti~ 

tions in the description of the min~s will be excessively dry and 

uninteresting. :But I knew not how to communicate to you the 

minute knowledge . of each of these localities, which it was evi

dently the design of the Geological Survey to oOtain, without 

entering into these details of length and breadth and height, and 

frequently of almost repeating the same things of many localities. 

To enter many of the mines, at the time of my visits, was im

possible ; and though I could not speak from a personal . exami~ 

nation, I thought it better to give such details of. them as could 

be obtained from those who were familiar with them, than to omit 

them entirely. In such cases I have endeavored scrupulously to 

avoid misrepresentations, and have rejected such information: as 

seemed to me improbable ··or d:oubtfuI~ . That in . the description 

of these, as also of other localities, I have made no mistakes, 

would be to claim something that belongs not to . mortality, and 

when satisfied of my errors I shall most cheerfully confess and. 

• 

• 
• 
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correct them havino· nothina in view save the attainment of•truth' 
' 0 0 

but until thus convinced, what has been reported shall, by me, be 

regarded as facts. Nor have I, excepting in some few instances, 

where the evidence was so legible that he who runs may read, 

given an expre:::sion of opinion as to the value and continued 

productiveness of particular mines ; for in most instances this 

can be nothing more than a speculation, only natural when based 

upon ancl restricted by the observations and teachings of other 

I mining regions ; and such opinion, if at all proper, should most 

certainly be reserved until all the facts furnished by our mines 

shall have been collected, when alone an expression of opinion on 

this point can with justice ancl 1)ropriety be given. 

At every point I have endeavored to collect reliable statistics 

of our mineral wealth. The numbers of those given might ha,vc 

been considerably increased, but I preferred to und€r rather than 

-overrate the produce of our mines, knowing with how little 

discrimination estimates are often mac1e, and fully conscious that 

nothing, at home and abroad, is so injurious to mining interests 

as false ::md exaggerated estimates. Their influence is to create 

tloubt and scepticism; or, if perchan-ce they should gain credence 

for a time, it is almost invariably to the great detriment of indi

Tiduals, and ultimately, by reaction in public confidence, to the 

great injury of all mining interests. 

To enumerate all the kindness and assistance, I have received 

in the prosecution of my bhors, would be impossible. Every

where I ha\e found persons ready to communicate and willing 

to assist. To Mr. A. F. EVANS, Mr. WM. SKEWES, Mr. VIVIAN, 

Dr. REED, Rev. l\Ir. CLARKE, Mr. I. NASH I::rnE, of Franklin co.; 

and Mr. S. T. DuxKLIN, Col. JESSE McILVAINE, Dr. l\icCALLION, 

~Ir. HALFNER, and l\Ir. O'l\LrnA, of Washington co.; to Mr. DALY, 

to .Mr. FULTON, of St. Fra~~ois county, and to Col. BoGY, Mr. 

ZEIGLER, l\Ir. FELIX VALLE _and JULIUS VALI.E, I am indebted for 

much kind attention and valuable information. 

To my colleague, Dr. B. F. Snm.LrnD, I am under obligations for 

assistance in the examination of many mines in Franklin county._ 
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To Mr. A. H .. ULFFERS, I am in'debted for the drawing of the.· 

accompanying maps and· sections, and for making the necessary 

surveys for the construction of the topographical maps of the 

Iron l\fount~in and the Pilot Knob. 

T.o Dr. H~FFMEISTER I am indebted for assistance'when ~ngaged . 

in the cupellation of the lead ores. 

Finally, to JOHN BIWERE I am indebted for daily, constant and 

uninterrupted assistance in the labora,tory since Septeml!er, 1853. 

He has worked with a patience, a fidelity a.rid a perseverance worthy 

. of the highest . commendation, and by his assistance I am enabled 

to report far more work than would have been pos:;iible by my 

own unassisted labor. 

f:Ioping, Sir, that the following pages may .be of some service 

to yo11 in · the execution of the important commission confided to 

you, I remain, 
Respectfully, 

Yours,· &c., 

A. LITTON . 

• 

• 
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OF Missouri, that portion designn,ted the mining region, is, most 

probably, of n,ll others the most widely known. Its wonderful deposits 

of iron and lead have for mn,ny years been attracting the attention 

of the capitn,list, and exciting the curiosity of men of science. The 

story of its inexhaustible treasures of iron ore, was abroa,d for a long 

time only considered either a,s the baseless credulity of ignorance, 

or the wily scheming of reckless and unscrupulous speculators. 

Within the last few years, howeveT, by the increased facilities for 

transportatiol1', and by tho aid of capital, these once barren and 

unproductive treasures are beginning to give up their buried wealth, 

and eradicate the suspicion which was generally excited abroad by 

the first attempts to obti1in ai1 investment of capital. 

Ilf;was in this region that was made one of the earliest attempts 

at mining on the North American contine;tt. The first discovery of 

the mines of Missouri, was made about the year 1720; and the credit 

of it is due to La Motte and Renault, who were acting under th~ 

Company of the West, that had been chartered during the minority 

of Louis XV., of France. To this Company had been grnnted the 

exclusive privilege of mining in all tha,t region of country bordering 

on the Mississippi and its tributaries, and extendipg from the Gulf 

of Mexico to the Wabash and Illinois rivers. 

The moving spirit or the guiding genius of this Company was the 

notorious John Law, whose claim to the very first rank among knaves 

or visionaries there is none to dispute, though there may be some 

difference of opinion as to which of the two classes he more properly 

belongs. By his representations and his influence, the prince an~ 

the peasant, the nobleman and the laborer, the capitalist and the 

ftrti.san, were alike deluded and persuaded to invest their capital 

::tnd labor, with the hope of obtaining the most extravagant returns 

for their investments, from mining the gold and silver which were 

1·eported to exist so abundantly in this region. 
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Acting under this Company, Renault, accompanied by two hun
. dred miners a,nd laborers, left France. in 1719, and came to the Val
ley of the West in search of the silver and the golcl which were so 
confidently believed to exist here in the greatest aburnhmce. Select

.ing for his head-quarters' a place in the vicinity of Kaskaskia, he sent 
out exploring parties in different directions; and, though clis<ippointed 
in their cherished ex1)ectn,tions of finding gold and silver, am.ong 
the first fruits of their earliest explora.tions, was the discovery of the 
lead mines at Mine la Motte and in the neighborhood of Potosi, the 
names of which have served as monuments to reconl. and perpetu::i,te 
the names and memory of their discoverers. 

Renault, ha11.ng been disappointed in discovering gold and silver, 
bega.n to turn his a,ttention to the mining of the lead ore, the o:ist
ence of which his exploring parties had made known. As t(• the 

·extent of his explorations we have but few and impel'fect accounts; 
and of his mining .operations, almost the only record left was in the 
upturned earth, and the lost and deserted mining utensils, discovered 
after the occupation of the country by the Anglo-Saxon r::tce. His 
mining operations were, however, checked by the Company of the 
West having been united to the Royal Company of the Indies; awl 
though he remained seveml years longer in the country after this 
union, he :finally returned in 17 42 to his native country, when almost 
all mining operations ceased so long as the country belon1ed to 
France. 

Thus they remained, until the country was ceded to Spain, when 
the mines again attracted some attention; and among the first dis
coveries was that of Mine a Burton, made accidentally by Le Breton, 
who was still living in 1818, near Ste. Genevieve, having then rooche<l 
his 109th year. · 

In 1798, Moses Austin, of Virginia, obtained a grant of land in 
the neighborhood of Potosi, from the Spanish· Government, sunk the 
first regular shaft, and erected a reverberatory furnace. Soon, other 
Americans immigrated and settled in this mining region; but as to 
the extent of their mining operations, or the richness of the mines, 
or the profits of their labor, we have but few, if any, reliable statis
tics; and when we remember that almost the only means of getting 
the lead to market, was by packing on mules, we cannot suppose 
that the amount made was very great, or that the mining was very . 
extensive. 

After the purchase and possession of the country by the United 
States) this mineral region attracted more attention, and since then 
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what is denominated (with us) mining, has been carried on at some 

point or other.· The points, however, are very few at which it has 

been pursued, for a series of years, without cessation and plied with 

that constancy and perseverance which is customary in transatlantic 

mining countries. With us, the number of persons is very small, 

whose soJe occupation is mining, but in general this is united with 

the cultivation of the soil. Though there may have been in the 

earliest settlement of the country, many who made mining theif sole 

business and pursued it as their only avocation, the number of such, 

since the purchase of the country by the United· States, has 1Jeen 

but very few, and it is in general only an occupation for the leisure 

and unemployecl time of the farmer. . 

This mining region, of the South-East, is principally confined to 

Jefferson, Franklin, Crawford, Washington, St. Frangois and Madi

son counties. '.l1lie geological fonnations that present themselves in 

i1pproaching this part of the State from St. Louis, or from Ste. 

Genevieve, :1re, first, the members of the Carboniferous, and then 

the Silurian, in the lower beds of which, and in the igneous rocks 

around which, at some points, these beds lie, are found all the metal

lic ores of any economical vaJue that have as yet been discovered. 

As to the particular beds composing this formation, their lithological 

and 1m.laeontological characters, I refer you to Dr. Shumard's sec

tions from St. Louis to Franklin county, and to the Iron Mountain, 

and to that from Ste. Genevieve to the Iron Mountain. 

This region is bro.ken and hilly, though not what could with pro

;~n·iety be denominated mountainous. It is interspersed with hills 

imd ridges antl knobs, most of which are composed of magnesian 

limestone, arnl which sometimes attain an elevation of 200 or 300 · 

feet u,l;iove the :i,djacent valleys. Though in Franklin no igneous 

rocks have yet been found in place, in the southern part of Wash

ington, and more ~articularly in St. Fran~ois and in Madison coun

ties, these igneous ridges are frequently met with. As to their 

relative age, whether they were ejected m1terior or posterior to the 

diposition of the magnesian limestones, is a question to be settled 

by farther u.nd more minute observations i though . all the facts, 

gnthcred by me dming my visits to Washington, ·Madison and St. 

Frarn;;ois counties, incline me to the opinion that they are older than 

the stra,tified rocks, for wherever these last are found exposed, they 

are lying almost perfectly horizontal, with little if any dip, and pre

senting scarcely an indication of violent disturbance or metamorphic 

.action. 
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This mineral region is well watered. Through it flows, in part, 
the Meramec, the Bourbeuse, the Big ancl St. Fran~ois rivers, with 
their almost numberless and their many never-failing tributaries, 
which furnish an abundance of water for all agricultmal purposes, 
and at most points where required for mining operations. The land 
is well timbered, and much of it highly suitable for agricultural pur
poses. In the innumerable valleys that lie secluded in it, the. soil in 
gene~al is good and highly productive, and would, with proper cul
ture, amply supply i)rovisions for the thousands who might find con
stant and profitable occupation in the mines. Though in other parts, 
the soil seems shallow and but little endowed with fertility, it has 
ever heen found, when tried, procluctive and yielding beyond ex
pectation. 

In this mineral region the only minerals as yet found, of econo
mical value, are those of lead, iron, copper, nickel, cobalt, zinc and 
manganese; and this preliminary report shall be principally confined 
to the localities of each of the:se, so far as is yet known to me, in 
Franklin, Jefferson and Washington counties. 

LEAD AND ITS ORES. 

Native, or metallic lead, has been but rarely discovered in the 
mineral kingdom. But three localities are reported at which it is 
thus found: viz., in the county of Kerry, in Ireland; Carthagena, 
in· Spain; and at Alston-Moor, in England: and as it occurs so 
sparingly in this form, it has no economical value. Its ores, how
ever, are very numerous,.. and more abundantly distributed. Many 
of them have only a scientific value, for most of the lead which is 
found in commerce, is obtained almost entirely from its su~phuret 
and carbonate. Of all these ores, by far the most. important, on 
account of its general distribution, its abundan2e and the facility 
with which it is smelted, is the 

Sulphuret of Lead, frequently denominated galena, and in this 
state most generally called, blue mine1·al, or mineral. It is off.ju 
found crystallized in regular cubes, and sometimes, though not often, 
in Missouri, in some of the derived forms of. this regular system. 
It is also found in granular masses. Its lustre is metallic, and its 
color a lead gray, though often it is externally tarnished. It always 
contains more or less of the isomorphous compound, the sulphuret 
of silver; but in general this impurity is n1ost abundantly found in 
th'e: ga:lena Qb~ained from the Azoic formations. It is also frequently 
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accompanied by antimony, which imparts to the specimens a bright 

·steely fracture and causes the lamime of it to be curved. 

When perfectly pure, the galena contains-

Sulphur, 
Lead, . 

13.84 per cent. 

86~66 " 

The galena of Missouri is, in general, remarkably pure, occurring 

sometimes well crystallized, most generally massive and sometimes 

inclining to granular. 

In most of the specimens examined qua1itatively, I found no other 

impurity than iron n,nd n, mere trace of silver, but some very few 

gave indications of traces of nickel and copper. 

Ma.ny different specimens of le~1d from different furnaces, and of 

galena from a variety of lo.calities, were cupclled with the view of 

seeing whether tl1-0y were Gufficiently argentiferous to justify the 

separation of the silver. 

Galena from J\Iiuc fa l\Iotte gave, 00.0027 per cent. of silver. 

" " by another -cupcUation, 00.0025 " " 

" " " " from a greater depth, 00.001 ::l " " 

" " Perry's Mine, intcrmixccl with zinc ores, 00.0000 " " 

" " " " well crystallized, 00. 0007 " " 

" " · Sht1ft Diggings of Potosi Mining Company, 00. 0012 " " 

" " '.L'arplcy's Mine, 00.0021 " " 

" " ·Cove Mine, 00. 0010 " " 

" " Mt. Hope gave a button of silver scarcely visible. 

" " Short Lode, " " " " " 

" " Hill near Virginia Mines, " " " 

" " Lynn Creek, " " " " 

" " Drinker's field, near Potosi, " " " 

" Ke!l(htll's Diggings, " " " 

" " Cole Camp Spring gave, 00.0000 

" Elliot :Mines, l~mnklin county, gave, 00.0000 

" " McCormacli.'s, . 00.0000 

Lead from Valle's Fmnace (Slag Le:i.d ), . ·00.0020per cent. of silver. 

" " Casey & Clancy's Furnace, 00.0022 " 

" " " " " " by asecondcupellatiou, 00.0019 " " 

" " Valle's Fnmace, (Soft Leacl) g!lvo, 00.002D " " 

" " Valle & Skcwes', 00.0029 " " 

" " Long's Fnmace·gave less than, . 00.0016 '" " 

" " Virginia Furnace gave less than, 00. OOlG " " 

" " Center Creek gave less than, 00. 0016 " " 

" " Moseley's gave a button of silver scarcely visible. 

In England, ores containing from 00.02 to 00.03 per cent. of silver 

or lead which contains from seven to eight ounces of it in each ton 

can be desilverize(l with profit; but taking the highest per ceutage 
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obtained by the cupellation of an;t of the above specimens of either 
galena or metallic lead at 0.003 per cent., it would give for the quan
tity of silver in one ton of our lead only sixteen pennyweights and 
two grains, a quantity the one-ninth of that in the English lead, and 
which is too small to justify its separation by the methods at present 
in use. 

It is not improbable that veins of lead ore may be discovered in 
the igneous rocks of. our State; and should they be, there is a 
probability that the ore may be so rich in silver as to. justify 
desilverization. 

Two analyses of a specimen of galena obtained by you from Mr. 
Glenn's Mine, at C~le Camp Spring, gave the following results: -

Sulphur, 
Lead, 

1 2 
13.76 
Not determined. 

13.86 
85.43 

A specimen of uncrystallized galena from Mine la Motte gave--' 

Sulphur, 
Lea.d, • 
Iron, • 

· Copper, 
Nickel, 

.13 .. 50 
84.50 
A trace. 
A trace. 
A trace. 

Another specimen from the same locality, accompanied by car
bonate of lead, which it was impossible entirely to separate, gave 
82.93 per cent. of lead and 00;63 of iron. 

Oarbonate of Lead, in Missouri known by the name of white
mineral, and at Mlhe la Motte called dry bones, is another of the 
ores of lead of some economical importance.· Wherever found it 
has, doubtless, resulted from the decomposition of the galena, effected 
by water holding in solution oxygen and carbonic acid. 

At Mine la Motte quantities of it were formerly found beauti
fully crystallized. When pure its color is white, though sometimes 
specimens ha>e been found nearly black (doubtless, from the pre
sence of a small quantity of the sulphuret); its lustre is adamantine,. 
and when broken its fracture is conchoidal ; and when pure it yields 
77. 7 per cent. of metallic lead. In _Missouri, when crystallized, it 
is generally found coating the galena, . or in crevices of it; wben 
massive, it has an earthy, grayish white appearance, and can .be 
readily distinguished by its greater specific weight. It is readily 

·· soluble in nitric and even acetic acid.. It is an ore which is easily 
-~ and will frequently yield as high as .sixty per cent. of lead. 
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For a long time this ore was considered valueless, and large quan

tities of it, both in this State and in Spain, were thrown out with the 

rubbish from the mines. In Spain they are now excavating from 

the rubbish this once rejected ore, and sending into market large 

quantities of lead obtained by the smelting of it. In former years 

· large quantities of it were found on the Mine la Motte tract, but 

the miners, not knowing its value, threw it as.ide as so much worth

less earth. Afterwards, hol\;cver, it was bought up and smelted 

with great profit. 

A specimen of the dry bones. from Mine la Motte, tha,t was 

impure, earthy, massive, and that still was somewhat intermixed with 

a small quantity or galena, gave upon analysis 57.39 per cent. 

of lead. 
· Siiphate of Lead, another of the ores resulting from the de

composition of the galena, has been found still more sparsely in 

Missouri than the last. The only crystn.Uized specimen I have seen 

was from Massey's Diggings. It is generally found as an earthy, 

grayish white mass, with a considerable specific gravity, and is 

designated, by the miners, rotten or ash mineral. The interior of 

the mass generally contains some of the galena. Though it often 

retains the cubic form of the galena, it is very pulverulent and 

crumbles readily under the fingers. When pure, it contains 68.28 

per cent. of lead. _,, 

Besides the above, a great variety of other ores oflead are some

times found in the mine1•al kingdom; but as they are not found, S-O 

far as my knowledge extends, in Missouri, and have but little· 

£lconomical value, I shall not attempt an examination or description 

of them. 
Of all. the lead found in commerce, according to Mr. Whitney-

Great Britn.in furnishes 45. 9 per cent. 

.Spain " 22~5 " 
United States " 11.3 " 
Prussia " 6.0 .. 
.A.usb.·ia " 5.2 " 
Hartz " 3.8 " 

That furnished by Great Britain is obtained principally from t\e 

sulphurets, and by far the greater portion of these is found in the 

Carboniferous formation. In Spain, the lead deposits are in calcare

ous beds belonging to the lower Silurian. The greater portion of 

the lead from Prussia is obtained from a bed, not over twelve feet 

. thick (of which the galena forms only a part), that lies between the 
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:Muschelkalk and the dolomite, and which, most probably, belongs 
to the Triassic formation. It is from the same formation that a 
great part of the lead furnished by Austria comes, while all of that 
from the Hartz is obtained from the Azoic and Palaeozoic rocks. 

The principal deposits of lead ore in the United States are found 
in the lower series of the lower Silurian. In Iowa and Wisconsin, 
the galeniferous beds are magnesian, and form a sub-division of the 
lower Silurian, that, in all probability, directly overlies the Trenton 
Limestone of the New York system. · 

In Missouri, however, our lead deposits have a more extensive 
range; for your examinations of the South-West will show that the 
mines there are in the Carboniferous, while in the South-East, and 
Franklin county, the galena is, so far as my knowledge extends, 
confined to the magnesian members of thelower Silurian formation. 
These magnesian limestones are not, however, of the same age as the 
galeniferous beds of Wisconsin ; but, as may be seen in Dr. Shumard' s 
sections, they all lie below the Trenton limestone, and are, doubtless, 
the equivalent of the Calciferous sandrock of the New York system .. 

In the south-eastern and Franklin counties, the galena is found 
either in the gravel, when in general it shows evidences of attrition, 
or in the heavy beds of a plastic ferruginous clay that overlie the 
magnesian limestones, or in the rock. When in this last, it is de
posited either in fissures that are almost vertical, that, with walls 
well defined, preserve a nearly uniform course, and though varying 
in their width, seldom exceed four feet, or in what are called open
ings, which, doubtless, were once cavities and caves communicating 
one with another, but are now filled. 'Yith clay, mineral and loose 
tumbling rock. These openings vary much in size, sometimes being 
scarcely one foot, and sometimes ten or twelve feet square. When 
very small,· they are called pockets. They . do not preserve an uni
form course, but are found communicating one with another, by pas-

. sages, filled with material, different from the wall rock, and extend
ing out to every point of the compass. 

· Of all the localities, at which lead ore has been found, I do not 
intend to speak, but only of those which have been visited, and of 
those, of which such information, as shall be given, has been obtained 
from what is deemed a reliable source. 

GOLCONDA MINES, 

. Lie in town. 43, N., R. 1 E, see. s, w. }(of S. E. ~· 

The first digging was done here probably in 1830. The mineral 
.:was found here at first in the clay, and for the first two years most 
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of the mining was limited to this. In sinking down, a fissure was 

<liscoverecl; the course of which is N. 10° or 15° E. The greatest 

width of this fissure is three feet. At a point, south from the shafts, 

and distant 400 yards, the fissure is visible, and has at that point a 

width of two or three inches. Seven shafts have been sunk on this 

fissure, the deepest of which is eighteen, and thti shallowest twelve 

feet. The fissure is filled with cby, mineral and calc spar. 

To the east of this fissure, and clista,nt from it but a few feet, is 

another, with nearly the s11me course, and having, in some points a, 

width of four feet. From it, also, has been obtained galena. These 

fissures are in the second magnesiim limestone. 

Uncler a new lease, parties again commenced working here last 

M11y, and with two hands and a working time of not over four 

months, they report to have obtained 12,000 pounds of mineral. It 

is to be hoped that the party now enga,ged will sink their shafts 

cleeper, and properly explore, by drifting and stopping, this deposit, 

for it presents strong indica,tions of a perpenclicula,r lode. 

i' AJ,J,l~ AND SKEWES' ~Illi'l>S. 

Those ltre tho Cove Mino and Short Lode, on the north, and the 

:Mount Hope Mine, on tho south siclo of the Mcra.mec. 

Tho Cove Mine a,ncl the Short Lode a,rc in town .. 42 N., R.1 E., sec. 

22, N. W. f. 'l'hey are on the side of a, high ridgo, the height of 

which is about 200 feet above the lev!;ll of the valley. This ridge is 

capped with about fifty feet of sandstone, the lower portion of which 

is interstmtified with magnesian limestone, ancl benm1th ·which, so 

far as explored, are heavy-bedcled magnesittn limestones, intermixed 

with chert ancl quartz. 
At the Cove Mine, the galemL is :found in a vertica,l fissure, whose 

average width is not over six inches, the course of which is N. 5° E., 

and with a slight inclina,tion of seven inches to the fathom to the 

east. This fissure has never yet been found to widen out much over 

the above average width, but preserves a nearly uniform course and 

width, so far as explored. ThiA fissure is sometimes filled entirely 

with galena; at other points, this is accompanied by heavy spar aml 

calc spar; ancl sometimes these last, with clay, fill it completely. 

The main shaft is about 150 feet deep, at the head of which is a 

fine exposure of sandstone that extends up to the top of the ridge. 

South of this, sixty feet, is the bluff shaft, 132 feet deep; an.cl south 

of this are three other shafts, varying from eighty-eight to fifty feet 

in depth, and distant from each other from thirty to fifty-eight feet . 
• iii!. 

;B-II , 
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South of main shaft, three levels have been run, connecting with 
the different shafts ; and north, but two have been cut, at a depth 
from each other of 101 feet into the hill, and extending northwardly 
to a distance from the main shaft of over 200 feet. Much of the 
ground has been stopped away from main shaft, south to the ladder 
shaft, between the first and second levels, and also between the same 
levels, north of the main shaft. Above the first level, and north of 
the main· shaft, the :fissure has been followed up into the sandstone, 
and has been found well :filled with mineral, which, at the time of 
my visit, was yielding a large quantity of galena. This is a not 
unimportant part, for though the results of observation in other min
ing countries would teach us to anticipate a change in the character 
and productiveness of a vein, in passing from one rock into another 
of a totally different character, here, at least, is one fact tending to 
show that the presence of sandstone was not incompatible with the 
deposition of the galena, and that, perhaps, it is a too hasty gene
ralization to conclude that our lead deposits are only productive 
within the limits of the magnesian limestones. 

Plate 1. 

COVE MINE, FRANKLIN COUNTY. 
Seale-.-200 feet to inch. 

On plate 1 is a vertical section of Cove Mine, with all the 
shafts and levels according to measurements, and with the stoppings 
from my observations and the con-ections made by Mr. Skewes. 
From this can be obtained a better idea of the amount of work and 
the chara,cter of the mining than from any written description. The 
mineral is remarkably pure, and among the many specimens exam
ined I found no intermixture with other ores. 
. East of Cove Mine 120 yards, and on the same ridge, is anot:Ler 

fissure called the neg~o lode. On it have been sunk, on the south 
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side, three or four shafts, the deepest of which is fifty or sixty feet. 

Its course is nearly N. 10° W. But little work has been done by 

the present proprietors. 
Two hundred feet east of the negro lode is, apparently, another 

fissure, and running nearly parallel with it. Nothing has been done 

towards exploring it, excepting to dig some few shallow shafts on 

the hill side. It is called the Scott lode. 

SHORT LODE. 

This lode is 300 feet east of the Scott, about 280 yards east of 

the Cove Mine, ::mcl on the same hill with them. The lead is found here 

in :fissure, that va,ries from one i11.ch to two and a half feet in width. 

Its course is nearly north and south, being nearly parallel with the 

preceding. The :fissure is vertical, and contains, in addition to the 

ore, the heavy symr, which most frequently accompanies the galena 

in this :fissure. The lead ore is accornpanicd, sometimes, by sulphuret 

of zinc. Frequently, cubes of the galena are found encrusted with 

crystnJs of the carbo1uitc of lead. 

A vertical section of this Plate 2. 

mine is represented on plate . 
2, and from this it will be seen ? 
that a considerable amount of =~.: __ 
systematic mining has been i:?o::. ~--- . _ E 

done here. Three shafts-one, .~ ___ ~ * 
ninety feet· one eighty-five ~7._,.,.iJ.,,..0..:..-r '°"~ :::cc:~~ ' ' ----=~·--.. ::::::::.i:;;~:--- ---:.=E 

feet; and another seventy-seven SHORT LODE, FRANKLIN COUNTY. 

feet-have been sunk: levels Scale-200 feet to inch. 

at three different depths have been run, and the quantity of stopping 

h:ts been considerable. It has been, and is still, worked with profit. 

On this ridge, which belongs to the third magnesian limestone, 

are three or four :fissures passing down perpendicula,rly, with a course 

nrying but little from a due north and south, and containing galena 

as for down as they have been explored. They cover a belt of about 

300 ya,rds east and west, and though neither on the top nor on the 

side of the ridge is there scarcely any na.tural indication of their 

existence, they are found, under ground, preserving a uniform course 

to· the north, and one has been traced -and worked in this direction 

nearly 300 feet. 
As we pass directly south from the Cove Mine we travelthrough 

the valley of the Meramec, and at a distance of about half a mile 

B-II-2 
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we come to a lone, isolated hill, which, from its total disco~nection 

with all others, and its solitary appearance, has been denominated 

the Lost Hill. This has a height nearly equal to that of the ridge 

in which the above· mines are situated, and in this it is reported 

that galena has also been found. After leaving the Lost Hill, and 

traveling nearly due south, we cross the :M:eramec, and in the bluffs 

on the south side we again find explorations for lead ore, nearly on 

a due south line and about two and a half or three miles from 

Cove l\line. 

EV ANS' LOD.E. 

'The first point we reach on this ridge, n.t which mining has been 

carried on, is what is known by the name of Evans' Lode. The 

galena is found here, also, in vertical fissure, which has a width at 

some i1oints of two feet. Its comse is nearly north and south. It 

is filled "l't"ith clay, sulphate of baryta and mineral, and the galena 

is frequently intermixed with sulphuxet and carbonate of zinc. The 

mining here extends ovex a distance of 400 feet noxth and south, 

and seven shafts, varying from thirty-eight to one hundred and twenty 

feet, have been sunk, but three of which, however, are connected 

with leveJs. The work has not been so systematical nor so regular 

as at the preceding mines, and this it is reasonable to suppose would 

he the case, inasmuch as it has not lieen worked by the proprietor, 

Plate 3. 

.A. F. EY.AXS' LODE, FRANKLIX COUXTY. 

Scale-200 feet to inch. 

MOUNT HOPE MINE. 

but has been leased to 

different parties. 
By :Mr. Evans I am 

informed that it has 

yielded about 200,000 

pounds of mineral. 

The accompanying 

plate 3, represents ~ 

section of this mine. 

Farther south and almost joining the above, and not improbably 

a continuation of it, is the Mount Hope Mine. They are both in 

the same ridge, the geological character of which is the same as 

that of the Cove Mine. 

The lead ore is here also found in a vertical :fissure, th~ width of 

'Which varies from one inch to two feet. Its course is a little east of 
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north and west of south, with a very slight inclination to the east, 

Sometimes it is filled entirely with a sheet of galena, and at other 

points it is found to contain, with lead ore, clay and heavy spar. 

The ore is sometimes accompanied with the carbonate and the sul

phuret of zinc. 
NORTH. 

·········-··-········· Murrel Shaft. 

' ·······----····- llilu·rel Shaft. 
':i 

SOUTI!l. 
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Plate 4 represents a vertical section of this mine, with its shafts, 
levels and stoppings. About thirteen shafts have been sunk, varying 
from twenty feet to one hundred and thirty-three feet in depth. 
l\fost of them have been connected by levels, and the mining has 
-extended over a line of nearly 800 feet, north and south. 

Among the debris brought up from the lowest levels at Mount 
Hope and Cove Mines were some few well-preserved Pleurotomaria 
and Euomphalus, and one of the most perfect of these last was 
almost directly in contact with galena. 

The galena found in this mine is accompanied, at some points, 
with the carbonate and sulphuret of zinc. 

The ore obtained from the Mount Hope, the Short, and the Cove 
:Mines has been all smelted, since the commencement of operations 
by the present Company in 1849, in a rude reverberatory furnace 
in the neighborhood of the Cove, and no separate account has been 
kept of the yield of each mine. The quantity of lead made from 
1849 to October of the present year (1854), according to the state
ment furnished me by Mr. Wm. Skewes, has been 1,947,780 pounds, 
all the ore having been obtained from the above mines of the Com
pany, and the greater part from Mount Hope Mine. The average 
number of hands employed has been between twenty and twenty-five. 

A blast furnace is now being erected, with which it is intended to 
smelt the very large quantity of slag, that has been accumulating 
since the Company obtained possession of the mines, and which will 
increase considerably the total amount of lead obtained from these 
mines during the last five years. 

VIRGINIA MINE. 

S-0me two or three miles nearly due south of Mount Hope is the 
famous Virginia Mine, on the 16th section, in township 41 and 
range 1, east. This mine was discovered in 1834 or 1835, by 
Bartlett Brundage, and the fame of it soon attracted to it a number 
of miners, who obtained the privilege of working lots of twenty-four 
feet in diameter ; and during the first year of its discovery the 
number engaged in mining is supposed to have been between 200 
and 300. The School Commissioners (for it was on the public 
school land), in order to secure the rent on the mineral obtained, 
determined to appoint a single smelter, who should be responsible 
for it; and the number of applicants was so great, that they decided 
to make the selection by the drawing of lots,. when it fell to John 
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Williamson, who, having held it for a short time, sold to 0. B. and 
L Inge for $7,000. They having retained this office until the autumn 
of 1835 or '36, disposecloftheir right for $14,000 to Mr. Clendennin. · 
He held it for about one year, when the mineral having accumulated 
in such quantities that he could not or did not smelt as fast as it was 
brought in by the miners, great dissatisfaction was excited, and 
the miners having rebelled and refused to furnish him the mineral, 
suit was commenced, the final termination of which was that the 
lease granted to him was broken. Soon after a number of smelters 
were appointed by the Trustees of the Public Schools, and at 
one time there were as many as ten log and three ash furnaces in 
operation. 

In 1844, the Meramec Company obtained a lease for working the 
mine and smelting the mineral, with the understanding that they 
were to buy the miners' rights to the tracts on the lode. They 
commenced operations actively and energetically, putting up a steam 
engine and pump, sinking the shafts deeper, running levels, and 
erecting a furnace ; when one of the pa,rties becoming embarrassed in 
his mercantile business, a,ncl another dying, operations were sus
pended, in 1846, for the want of funds ; and since that time little 
or nothing has been done, while the machinery has been rusting, the 
buildings decaying, rend the shafts and levels been caving in. 

The ore is found more in a vertical :fissure, whose course is nearly 
due north and south, and has been traced by diggings from a short 
distance north of the Meramec, over a line, extending northwardly 
into the Bennett trn,ct, of not less than one mile in length. The 
fissure varies in width from one to fifteen feet; and at one point, at 
which it is still visible from the top of the shaft, is not less than two 
feet wide. The rock is covered with a thick, heavy bed of ferrugi
nous clay, the average thickness of which is fifty feet, beneath which 
is some ten or twelve feet of a cherty limestone, and below this is 
the magnesian limestone. The fissure is filled with clay, heavy spar 
(some of which was well crystallized, mostly, however, amorphous, 
with a light sky-blue color), and with galena. 
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NORTH 

··-·Gibson's Shaft. 
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Plate 5 gives a vertical section of this mine, from the best inform

ation I could get. At the time <?f my visits it was impossible, on 

a<:count of the presence of water and the decayed state of the tim

bers, to enter more than one shaft. I measured *e distances from 

one shaft to another, and am indebted to Mr. I. N. Inge for the 

names and depths of these, with the distances of the levels beneath 

the surface of the ground, excepting that of the lowest level, between 

Duguid's and Prior's shaft, which I take from a lately published report 

of Dr. King, who had an opportunity of examining this mine when 

it was worked by the Meramec Company. · 

From this section it will be seen that the shafts sunk were very 

numerous; but, doubtless, before the possession of the mine by the 

Meramec Company, most of them were sunk without regard to any 

system or regular mining operations. After the Company took 

possession, the mining was more systematic, and m<ilst of their labor 

was confined to the neighborhood of the engine and north shafts, 

each of which was sunk to a clcpth of about 260 feet. Levels were 

cut from north shaft, both north and south, the latter communicat

ing with Duguid aml Prior's shaft. Dr. King, in his report, says 

that between engine and north shaft there was a vast cavern; ex

tending from the :first level connecting these two shafts, almost to 

the surface of the ground, with an average .breadth of nearly five 

feet, and from fifty to one hundred feet in height, nearly :filled with 

pure galena ; and tha;t in the engine shaft, at the depth of 260 

feet, the lode was as large and· distinct as it generally was through

out'the shaft. 
Before the operations of the Meramec Company, the mining was 

carried on at different points by different parties, acting without 

regular system, and the one independently of the other. .Most of 

the mineral, . I doubt not, was then obtained from comparatively 

shallow depths. How much of this fissure has been workecl out 

along its course, so far as yet explored, and to the depth of the 

deepest shafts, I have no sufficient data to enable me to judge; but 

from the best information I have been enabled to obtain of the levels 

and the stoppi!lg, I should deem it an exaggerated estimate to place 

it at one-half. 
Of ~he total amount of mineral obtained here, it is, perhaps, im

possible, at present, to obtain any true and accurate statement.· Dr. 

King, who had an opportuJ:!-ity, about ten years ago, of examining 

the books of the School Trustees, found the total amount on which 

rent had been charged and paid; to be 4,610,158 pounds; but neither 
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he nor any one else supposes that this was all that, up to that time, 
had been obtained. 

Among all the estimates I have obtained from those who. were 
familiar with the operations at this mine, there is none less than 
8,000,000 pounds; some, 15,000,000 pounds; but the majority of 
them place it at 10,000,000 pounds of ore. 

However great may seem the above estimate, I do not doubt, 
had shafts been sunk systematically, levels been run at suitnble and 
required depths, machinery been ereCted to keep the mine dry, and 
the ground been stopped away with any thing like scientific and 
practical skill, that the Virginia Mine would have been more pro
ductive than it has been, and instead of lying idle, would be still 
yielding a handsome interest on the investment. 

For many of the above facts, in regard to the Virginia Mine, I 
am indebted to the Rev. Mr. Clarke and Mr. I. Nash Inge. 

DARBY'S MINE. 
Town. 41 N., R. 1 W., sec. 20, S. E ~-

This mine was woxked some four or five years ago, and, according 
to all reports, with considexable profit. Operations were suspended 
on account of the water, but lately a new lease has been obtained 
by :Mr. Giles, who is now engaged in working it. 

This mine is in the spur of a magnesian limestone hill. A shaft 
has been sunk :fifty-two feet deep, and an adit cut, for the purpose 
of drainage. At the bottom of this shaft a level has been run thirty 
feet, nearly east and west, and near this was found a large cave 
(denominated by the miners, chimney), extending nearly to the sur
face of the hill, and which was found filled with clay, tumbling rock, 
and a. considerable quantity of mineral. 

The quantity of water (which is removed by pump, worked by 
horse power) is so great, that it is necessary to keep the present 
pump in constant operation, night and day; and, this having been 
intermitted for several days previous to my visit, I found the shaft 
filled with water to nearly the adit level. 

Specimens of the mineral seen from this mine were tolerably mas
sive, much of it crystallized in cubes, the sides of many of which 
were coated with crystals of the carbonate of lead. At the bottom · 
of the shaft were found considerable quantities of the yellow iron 
pyrites, intermixed with sulphuret of zinc.· 
, Mr. Giles reports, that during the seven months he has been 

worlring, with the assistance of seven hands, more than half the time, 
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:and during the remainder, with that of only four hands, he has ob
tained 3, 000 pounds of mineral. The estimated amounts of mineral, 
<>btained from this mine, anterior to Mr. Giles' lease, varies from 
100,000 to 12.tii,OOO p<mnds of mineral. · . 

ELLIOT MINE. 
Town. 41 N., R. 1 W., sac. ~. 

This mine lies Gn the south-western extremity of a ridge, the 
eourse of which is a little west of north, and east of south. Accord
ing to Dr. Shumard, the top of the hill is sandstone, beneath which 
is the third magnesian limestone. 

The only mineral obtained here has been from the clay, on the 
f.lide of the hill, one acre of which is almost entirely covered with. 
shallow shafts, the deepest I found open being twenty-one feet. 
Th~ mineral obtained has b.een principally from three ranges, the 
general course of which was N. E. and S. W., running parallel with 
one another, and distant fifteen to twenty feet from each other. 
'J:he exposure in the shafts was a reddish ferruginous clay, varying 
from twelve to twenty feet, below chert, and beneath this the tum
ibling magnesian limestone. Tho average depth of the shafts is not 
.over twelve feet, and the deepest ever sunk was forty feet. 

· The mineral is a very pure galena, accompanied by neither calc 
spar nor heavy spar, and exhibits not the least intermixture with 
either iron or zinc ores. As yet, it has been found only in the . 
<Clay and cher~ Work was commenced here in June, 1853; and 
since then, with six hands, it is reported that 70,000 pounds of 
mineral has been obtained. 

Besides the above, there are quite a number of points in Franklin 
.county at which galena has been obtained, and, at some of them, in 
.considerable quantities, but which were not worked during the times 
.of my visits to that county in 1853 and 1854. Most of them were 
not visited; and I subjoin a list of them, with the amounts of mineral 
which were reported to me as having been obtained. 

On the school section, in town. 42· N., R. 1 W.,.in 1827 and '28, 
there had been considerable digging. The mineral was ·found in the 
·clay. The deepest shafts were about :fifty feet. The diggings- ex• 

· tended over an area of nearly ten · acres, but did not extend down 
into the rock. Mr. A. Chambers; who worked these, obtained and 
.smelted during the above years, 40,000 pounds of mineral, and esti

mates the amount obtained at other times: and hauled to other fur-
~acef;\, at 25QOOO pounds. · 
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The Hamilton Mines, town. 42 N., R. 1 W., sec. 31, have not 
been worked for the last six years. The digging was confined to the 
clay, and the amount of mineral reported to have been obtained 
was 100,000 pounds. · 

At Massey's Mine, town. 41 N., R. 1 W., sec. 14, one shaft had 
been sunk sixty feet, but most of the other shafts were not over 
twelve feet. Up to October, 1853, Mr. Massey estimated the amount 
of mineral obtained at from 2,000 to 3,000 pounds. They are much 
incommoded by water at these diggings. 

Berthold and Generally's diggings are near Mitchel's creek, in 
sec. 13, town. 41 N., R. 1 W. They are principally on the side of 
a hill. The deepest shaft was fifty-four feet, and which was filled 
with water at the time of my visit, in 0-0tober, 1853. Mr. Generally 
gave, as the total amount of mineral obtained here, 100,000 pounds. 

REPORTED AMOUNT OF MINERAL OB:CAINED. 

Silver Hollow Mines, town. 40 N., R. 1 W., sec. 8, 140,000 lbs. 
Thomast- " town. 41 N., R. 1 W . ., sec. 32,. 100,000 '" 
Lolla. " town. 41 N .. ,. R. 2 W .. , sec. 15, 5.0 to 100,000 " 
Wheeler " town. 40 N., R. 1 W., sec. 6-and 7, 50,000 " 
Nick Frank's " town. 42 N., R. 1 tV., sec .. 8, S. Wt of~- E. '}. 
Whitmire " town. 41 N., R. I W., sec. 28, 60,000 " 

LEAD FURNACES IN FRANKLIN. 

Formerly, not only in Franklin, but aTso in other counties in the 
mining region of Missouri, only the lag and ash furnaces were used. 
These have been gradually replaced every-where, excepting at one 
locality in W ashingtan county, by either the Scotch hearth or the 
reverberatory furnaces. The Scotch hearth requires a blast, hence 
sometimes called the bfast furnace, and this is produced either by 
water or horse-power, or by steam. 

The old log furnace was simple in its constructiol'l, ·and easily 
built. After the smelting of one charge, ab~ut 5,000 pounds of ore7 
the furnace was cooled, and after the removal of the ashes, which 
were rich in lead, it was again charged. 

'When, after repeated smeltings with the log furnace, a sufficient 
quantity of ashes had been accumulated, these were washed to sepa- · 
rate the wood from the mineral ashes, when these last were smelted 
in aµ ash furnace. 

The slag, from both the reverbera~ory furnace and Scotch hearth,. 
is washed and cleaned, and re-smelted in a slag furnace. 
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At present, there are but three lead furnaces in operation in 
Fr,anklin county. 

GALL.AHER'S FURN.ACE. 

Town. 41 N., R. 1 W., sec. 19. 

It is the Scotch hearth, and the blast is produced by water
power. This furnace has been in operation but two years.· All the 
mineral and slag smelted here came from Franklin county, excepting 
a lot of 1,900 pounds .. Most of the slag came from the Virginia 
Mine, and Hebbler and Chapman's Furnace. 

Amount of lead made at this furnace, according to the statement 
furnished inc by Mr. G:tllaher, was, for -

1853, 
1854, 

700 pigs, avernge of 72 lbs. ench, 

.GOO " " " " 
50,400 
36,000 

At the Virginia Mines are two furna.ces; only one, however, has, 
I believe, been in operation since the Meramec Company ceased 
operntions, and this has been under the .control of I. Nash Inge. 

lNGB'S }'UitNACl'.. 

According to the st[1tcment, furnished me by Messrs. Patridge & 
Co., the agents of Mr. Inge, the following amounts of lead were 
made at this furnace, from 1849 to 1854: -

. l>.!GS. P6UNIIS, 

1849, t'r~m. 20th June, 202, weighed 13,574 
1850, " " 3,287, " 196,744 

1851, " " 1,229, " 80,606 

1852, " " 277, 18,630 

1853, " " 618, " 39,989 

1854, " " 85, " 5,557 • 
VALJ,E AND Sl\:EWES' FURNACE, AT COVE MINE. 

At this furnace has been smelted only the ore obtained from the 
mines of the Company. I am indebted to Mr. Wm. Skewes for the 
following statement of lead made at this furnace: -

1850, 5,000 pigs, average weight ot' each, 61 lbs., 

1851, . 5,000 " " " " 
1852, • 6,000 " " " " 
1853, ', 9,463 " " " " 
1854, to Oct., 7,000 " " " " 

I 

300,000 
800.000 
860,000 
567,780 
420,000 

Mr. Skewes believes that th.e amount that will be made this year 
will fully equal that of 1858. 
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Statement of the total amount of lead made at the furnaces in 
Franklin county, from commencement of 1850 to -October, 1854,:-

• 
1850. 1851. 1852. 1853. 1854. 

Gallaher's Furno.ce, 50,400 36,000 
Inge's " 196,744 80,606 18,630 39,989 5,557 
Valle·nnd Skewes' Furno.ce, 300,000 300,00Q 360,000 567, 780 420,000 

496,744 380,606 378,630 658,169 461,557 

LEAD MINES OF JEFFERSON. 

The points at which mining has been carried on· in Jefferson 
county are comparatively few; but, from the' geological formations 
prevailing here, there is every reason to believe that .these will be 
considerably increased. Among the best known may be enumerated 
Sandy, Tarpley, and Mammoth Mines. 

SANDY MINES, 

Town, 4J. N., :a. 5 E., Sec. 18. 

These mines have been worked, at intervals, for a numoer of years. 
The diggings extend over a line. nearly one mile in length, the· 
coui·se of which is a little east of north and west of south; though 
the principal part of the work has been done on some 500 feet at 
the south end. 

The ground is covered with clay, the thickness of which varies 
from fourteen to thirty feet. Below this, judging from the debris 
thrown out, are some beds of impure, blueish, argillaceous limestone. 

Plate 6 re'-
Piate e. pf esents a ver-

~ .. tical section of 
the more im
portant works 
at this mine, 
an_d in the con
struction of 

R • .1.. llLFFERS, Del. h. h I 
SANDY MINES, JEFFERSON COUNTY. w IC am 

&ale-200 feet to inch. · indebted to 
· Mr. Coo1idge1 

the present proprietor, for considerable aid, for at the time of my 
visit it was :filled with water, and all underground examfai.ations 
were impossible. 
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The deepest shaft has been sunk 115 feet; drifts have been run 
between some of them at two different levels. A short time ago a 
pump and engine were put up to drain the mine ; but at the time of 
my visit, operations had been intermitted by the person who now has 
a le:1se a,nd has been working it for some year and a half. 

Above the rock considerable quantities of minerl!J_ were obtained, 
some twenty years ago, but all on the same north and south line, 
and even extending into the rock. In the rock the mineral seems 
to exist in a vertical fissure, and, so far as I can learn, not continu
ous from top to bottom, but principally accumulated at throe differ
ent levels. 

At the first point, :1t which mincrnl is found, in the rock it is 
represented as having a vertical mnge of six or eight feet, below 
which the :fissure partially closes to a depth of from six to ten feet, 
when it is a,gain found to widen out and contain mineral, in a ver
tical ra.nge of ten or twelve feet. Below this the fissure again 
partially closes for a depth of ten or fifteen feet, and at this point 
mineral i:; aga.in found, with lt verticnl range of from fourteen to 
twenty-five feet. I a.m a.ssurcd that the fissure is well defined and 
diBtinet from one level of mincml to the other. Of the yield of this 
mine since 1840, Mr. Coolidge is unable to give a,ny definite and 
accumte st!ttement, as the furnace in the neighborhood has, dudng 
this period, belonged to different persons. l3y one who was working 
for tho present lessee, I was informed that, during tho present year, 
ahout 30,000 pounds of rnineruJ had been obtained; and from Mr. 
Coolidge I leitrn that, in 1842 i1nd '43, several thousand pounds of 
mineral were raised; and, in 1846 and '4 7, some 300, 000 pouncls ;. 
and a,t other times considerable amounts, of which we can give no· 
acc1untc :1ceount. 

The ore is the sulphuret, with small quantities of the carbonate, 
and sometimes accompanied by yellow iron pyrites and zinc blonde .. 

MAMMOTII MINE, 
Town. 30 N., It. 3 ll., S\lc. 12, N. W. % of N. W. )4 .. 

This mine was discovered by Mr. Higgins in_ 1843, and, being on 
government land, was entered by Messrs. Boldur and Higginbotham .. 
It lies in a hill, the height of which is not over 150 feet, and the 
entrance to it is on the north-west side. The hill is covered with a 
reddish clay, varying in depth, having a thickness of nineteen feet 
in the mu,in shaft. Below this is the magnesian limestone, anli 
through which one sha,ft has been sunk sixty-two feet. 
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On plate 7 is represented a vertical section of this mine, with 
the courses and distances of the driftings, from a survey of them 
made in 1848, by Mr. O'Mara. 

The lead was deposited here in a series of irregular caves, vary
ing in size from four to nine feet in height, and in width from four 
to twelve feetw These caves communicated one with another by 
openings, varying in size, and which were never found closed en

Plate 7. 
tirely, excepting twice, in 
the 533 feet through which 
they have been explored. 
These caves were some
times found partially filled 
with clay and loose tum
bling rock, accompanied 
by mineral, while often
times immense quantities 
of massive mineral were 
found adhering . to the 
sides and top of the caves. 
In passing from . the en
trance of the mine, south 

llAMMOTH MINE, JEFFERSON COUNTY. 
Sea!e-2oo reett.oineh. of the pump shaft, there 

are two points at· which the descent is considerable, and south of 
the main shaft there is again another descent. Beyond this point 
there have been but few explorations, for here water rises up, 
and, when the pump is not in operation, attains such a height as 
to :flow out through the adit level. A former Company attempted 
to remove this body of water with a pump of an eight-inch bore 
and a four-feet stroke, but found it inefficient to keep the mine dry. 

Nothing has been done here since 1852. 
The reported amount of mineral obtained here is almost incre

dible. From the best information, obtained from different parties en
gaged at different times in working this mine, I estimated in 1852 the · 
total amount obtained at 5,000,000 pounds of ore; and since, no facts 
have come to my knowledge to induce me to alter this estimate. In 
1851 and 1852, Col. J. N. Reading, President of the former Company, 
reported that 21,692 pounds of ore had been obtained in tracing out 
some lateral arms from the caves. 

Belonging to the same Company 'as the Mammoth, and six miles 
:a.orth of it, is the Edging Lead. It is near a pranch of Cedar 
creek, a.rid on the side of a hill that is covered with clay, the 
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average depth of which is twelve feet, while below is the magnesian 
limestone. 

The lead is found here in a vertical fissure, the course of which 
is nearly north and south, and the width usually varying from 
eighteen inches to two and a half feet. Five shafts have been sunk 
on this fissure: the deepest is about thirty feet. The ore, where 
visible, was from one to four inches thick. The only difficulty to 
contend with here, is water; and as the drainage of this is, not im
possible, it is to be hoped that the present Company, with so good 
a prospect, will test, by still farther explorations, the character of 
this dc1Josit. 

TARPI,EY 111INllS. 
i'own. 38 N ., It. 4 E., Sec. 11. 

At this point much work has been done; but, at the time of my 
visit, none of those then engaged in .mining were present, so that it 
·was impossible for me to enter any of the shafts; and for most of 
my information I am indebted to Mr. Hale, superintendent of the 
Va.llc Minos, who hi1d the kindness to accompimy me, and who had 

· spent. several years in working there. The deepest shaft ever sunk 
wits 180 f cot ; the avemge depth of the shafts is, however, from 
seventy-five to eighty feet. In. digging, a red ferruginous clay is 
passed through, the average thickness of which is forty feet; beneath . 
it is the solid magnesian limestone. After passing into this, when 
successful openings or cavities are reached (fi~om which almost all 
the mineritl has been obtained, and which are filled wi.th clay, mine
ral and tiff), there have been found two series of caves or openings, 
at different levels, the depth of the lower being some fifteen feet 
beneath that of the first. These two series are reported to have 
been nearly equally productive. 

The mineral obtained here is a very pure massive galena, and the 
mines lrnve been quite produr.:tive. One-half of the mineral obtained 
was smelted at White's, and the other half at Perry's furnace. The 
following is the statement of mineral received at Perry's furnace, 
as furnished by the kindness of Mr. Daly, and which should be 
doubled, to show the true yield of this mine, during the annexed years: · 

YlnAR. 

1845, 
1846, 
1847, 

.1848, 
1849. 
1850, 

C-II. 

PEIUtY'S SHARE. 

50,365 
100,650. 
125,625 

42,184 
45,560 

158,750 

TOTAL AMOUNT. 

100,730 
201,300 
251,250 
84,368 
91,i20 

317,500 
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"YEARS. 

1851, 
1852, 
1853, 
1854, to Oct. 

Total 

GEOLOGICAL SURVEY. 

PEl.tRY'S SHAJ.tE. 

55,685 
62,800 
65,150 
25,000 

731,769 

TOT..:U-1 AMOUNl'. 

111,3i0 
125,600 
130,300 

50,000 

1,463,538 

In addition to the above, there has, also, been some mining in 
Jefferson county, in town. 41 N., R. 5 E., sec. 3-J:, S. part of S. \Y. 
t, at what are denominated the Gopher, or Herculaneum Mining 
Company's Diggings, and at the Plattin or Howe's Diggings, on Plat
tin creek, but of these I cannot speak from personal observation. 

FURNACES OF JEFFERSON COUNTY. 

In this county, there are three furnaces-the Sandy, the Mam
moth and the Valle . 

.A.t Valle's is smelte<l., principally, the mineral that· comes from 
Valle's Mines, in St. Fran~ois county, and the amount of lead made 
her6 belongs properly to that county. There is, at this place, both 
a Scotch hearth and a slag furnace, the blast for both being pro
duced by steam. 

The Mammoth furnace is a Scotch hearth ; blast produced by 
steam; an<l here is smelted the lead obtained from the mines of the 
Company: viz., llfammoth, Edging Lode, Prairie, Elliot, Becquette 
and \Yet Diggings, the first two of which, only, are in Jefferson, the 
others in Washington. 

Of .the amount of lead made at these last two furnaces (Sandy 
and Mammoth), I have not been able to obtain any full statement, 
and, consequently, have no certain and accurate data to show the 
amount of lead obtained annually; from this county. 

:MINES OF ST. FRANCOIB COUNTY. 

:N"ear the boundary line of Jefferson and St. Fran~ois, in '.I.'own. 
38 :N"., IL 5 E., is a hilly and broken country; and here is a small 
section of country, probably not extending over an area of more 
than fifty acres, that has been proved by explorations, long carried 
on and vigorously pursued, to have been one of the richest localities 
in the State. On it are the mines of Bisch, of Perry and of Valle, 
the last two of which are more generally known than any other lead 
mines in Missouri; known, not only on account of the length of time 
dllring which mining has been here carried on, but also by tlie large 
~W:lt. of ore which has been obtained. 
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By reference to plate 8, will be seen a topographical map of 

these two mines, and for the drafting of which I am indebted to 

the kindness of' Mr. A. H. Ulffers. From this, it will be seen they 

are contiguous, lying on opposite sides of the main ridge, the course 

of which, at this point, is nearly north-west and south-east. From 

this main ridge, other hills run off north and south. These two mines 

lwing in the sa.me m:tin ridge, tho Vallo on the north and the Perry 

tnino on tho south side of' it, tho driftings of the two commu11ic:1te 

with onch other at sever1tl points. 

VAI,J,J~'S MIN.N, OR Dl<J LODJ~. 

'.rowu. 38 N ., lt. r, .l~., Sec. 7 and 8. 

'.l1!tis mine was discovered, in 1824, by Joseph Schnts, since which 

it h:tR, I believe, been worked without interruption. The mining has 

been limited ithnost entirely to the West Hill, and the number of 

RhtJ.fts sunk, since the commcncomcnt of operiitions, hn.s been very 

considon1.hle. ri.'he deepest is the Wilkim;on shaft, 170 feet in depth, 

:tnil which w:ts sunk from near the smmnit of the ridge. The depths 

of the other principal shafts arc as follows: -

l~v1~ns' Slmft, 115 f't. Tippet's 80 ft. Iforris' 05 ft. Mnrdock's 55 ft. Discovery 37 ft. 

J·oe'H " 110 " nen's 75 " Oldlud'r 64 " Juroes' 45 " 
~farsh's " 110 " C1Lrron 72 " Pe1·not 55 " Ludder 50 " 

~rho ore wits found here in openingB or mwes, which, on the same 

level, communicated the one with the other, and which were found 

fille<l with clay, tumbling rock and mineml. Of these caves, there 

seem to he three series, at different depths. The depth <•t which 

the finit series is reached, is dependent upon the point of the hill 

Aide from which tho shaft is sunk. The second series is eighteen 

or twenty feet below the first, and tho third series is about eight 

foet lrnlow the second. All the work done in this mine has been 

confined· to the second, and little or nothing has been done towards 

exploring the first and third series of caves. 
Plate 9 represents the clriftings through this series of caves, 

in 1842. I am indebted to Mr. Wm. Skewes for the original of it, 

which was d.r:1fted (from actual FJnrveys, made by himself in that year) 

by Mr. A. E. St. Gemme. Since then, however, the driftings have 

heen greatly extended, but to obtain a more complete survey of the 

works is now impossible. From this, it will be seen that these caves 

run out in every direction, while, probably, the general course of the 

whole body may b'e considered as nearly north-west and south-east. 

C-II-2 
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It is not improbable that this hill is pretty well worked out on the 

level of the second series of caves; but it is well worthy of being 

tested, by explora,tions, whether the first and third series are not 

not sufficiently rich in mineral to justify the mining of them. 

Fo1· the last year, or more, the Company has been engn,ged in 

exploring entirely new ground-the East, or :Madden Hill. On this 

hill, one shaft, the Madelon, had been sunk 110 feet, the first sixty 

of which was through clay and gravel, and the remainder through a 

silicious magnesi11n limestone. They have here found two series of 

caves, the second being eighteen feet below the first. 

Of the total amount of mineral obtained from this mine, it is 

now, perhaps, impossible to obtain a perfectly accurate statement. 

Of much of the mineral, no record was ever kept. The old books, 

so far as they ha\;e been preserved, were examined by Mr. :Felix 

Valle and Mr. Felix Rozier, and to their kind liLbors I am 

indebted for the following statement of the yield of this mine, a.s 

the most minute and accurate that can now be obtained: -

From 1824 to 1830, 
" 1830 to 1834, 
" 1834 to 1839, 
" 1839 to 1845, 
" 1845 to 1850, 
" 18,:iO to 1854, 

Total am0unt, 

l'llilRY'S MINE. 

5,229,146 lbs. of le11d. 
5,000,000 " 
2,890, 959 " " 
2,227,405 " ,. 
1,550,040 " 
~,577,1:17 " 

• 19,483,'ii7 

Town. 38 N ., R. 5 }1., Sec. 18, E }§of N. E. ~(i. 

This mme was discovered after Valle's. It lies just south of 

Valle's, and in the same main ridge. This southern declivity is 

divided by a slight depression, making on this, also, a west and an 

east hill. It is in the first that most of the work has been done 
' up to this period. 

The number of the principal shafts is about eight, the names 

and depths of which are as follows: -

Taylor's, 80 feet. 
Stoney, 95 " 
Deloney, 85 " 

McGuire's, 165 feet. 
Tyler's, 85 " 
Fulton, 130 " 

New Shaft, 85 feet. 
Water Shaft, --

Taylor, Stoney, McGuire and Deloney shafts are on the west 

hill, while on the east hill are the New, the Water, the Hale and 
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Harris shafts ; and in or near the ravine, between these two hills, lie 

the Tyler and Fulton shafts. On plate 8 are represented the rela

tive dista,nces and courses of these shafts. 
The mineral is found here, also, in caves or openings, of which, 

. m the deepest shaft, four series have been found. 

The iwern.ge clepth of the 2ncl. series, below the 1st, is 18 or 20 feet. 

of the 3rd " " 2nd, is 40 or 45 feet. 

" " " of the 4th " " " 3rd, is 40 or 45 foet. 

The lowest two series have only been reached by one shaft: viz., 

the McGuire; all of the other shafts extending down only to the 

second series. It is on the level of this second series of caves that 

most of the work has been done; ant1, by drifts ~hrough them, all 

the shafts on the west hill have been connected with one another, 

while there has been little drifting f{:om the shafts on the cast hill, 

this l>cing entirely new grouncl. 
During the present yca.r, the first series of caves, nco.r the Fulton 

shaft, luwo boon worked, and with corniidorable profit. They are 

found, now a,nd then, communicating with the series below, by open

ings or "chimneys." 
These caves and chimneys are filled with clay, loose rock and 

mineral, which is accompanied by carbonate and silicates of zinc, 

and so thoroughly intermixed with them, that they can not well be 

separated by ha11d. In these caves arc frequently found beds and 

seams of what the miners denominate slate. It is soft, plastic, 

sometimes perfectly white, and sometimes of a reddish brown color. 

When exposed to the air, it crumbles and falls into powder. It has 

the appcarnnce of tallow. Specimens of it, exposed in my labora

tory, became covered with sma,ll delicate crystals. These were found 

to be a hydrated silicate of zinc ; and they are, doubtless, the sanie 

substance that is frequently found coating with crystals the galena 

taken from the mine. The reddish brown variety is the same sub

stance, essentially a hyd1'ated silicate of zinc, with some oxide of iron. 

Much of the ore obtained here is what is locally denominated 

dry bones. It is an intermixture of the galena with silicates and 

the carbonate of zinc. This impure ore is first roasted, then washed, 

and afterwards smelted, the average yield of which being seventy 

per cent. The smelting has all been done at Perry's furnace, which 

is a Scotch hearth, with sla;g furnace ; the blast is produced by 

steam. 
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To Mr. Daly I am indebted for the following statement of mine
ral, obtained from the Perry Mine, from 1839 to November, 1854: -

1839, 
1840, 
1841, 
1842, 
1843, 
1844, 
1845, 
184.G, 
1847, 
1848, 
1849, 
1850, 
1851, 
1852, 
1853, 
1854, to November, 

BISCII'S !IINES. 

MINERAL. 

1, 176,502 lbs. 
1,809,0ll " 
1, 865, 746 " 
1,212, 989 " 

992,686 " 
1,307,223 " 
1,217,875 " 

998,350 " 
1,014,444 " 
1,223, 158 " 

948,833 " 
907,097 " 
792,724 " 
808,059 " 
851,211 " 
902,673 " 

18,118,673 

Town. 38 N., R. 5 E., Seo.18, W. % of N. E. 7.4', adjoining Ferry's. 

The principal work has been done on the side of a hill. Ten 
shafts ha>e been sunk, the deepest of which is 105 feet, and the 
aYerage depth of the others is ::i,bout seventy feet. In these have 
also been found two series of ca>es, the second being twenty feet 
below the first. · There are, sometimes, found chimneys, connect
ing the upper and lower caves. The caves are found running out 
in every direction; and it has, in general, been found, th::i,t when 
the one series of caves, at any point, is rich in mineral, the corre
sponding upper or lower series is poor. 

Here, as at Valle & Perry's Mines, in sinking shafts, they first pass 
through gravel and clay, varying in depth from ten to thirty feet; then, 
a light-colored, heavy-bedded silicious magnesian limestone, which 
passes into a harder, more compact, fine-grained magnesian lime
stone, that is denominated, by the miners, the cast-steel rock. 

The ore obtained here is very similar to that from Perry's 
Mines. These mines have been, probably, worked since 1825, but 
not with the same constancy, nor with the same number of hands, as 
the Perry & Valle Mines. Most of the mining done here has been 
by Mr. Bisch's negroes, the average number of which was not 
over eight; but, at times, other miners have been engaged. 
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The ore obtained here w11s tiil smelted by Messrs. A. Bisch & Co.; 

and thefr furna,ce, which is the reverboratory, is in Town. 38 N., R. 

5 E., Sec. 18, S. W. t; and I am indebted to them for the total 

amount of lead made here from 182G to 1854, which w11s 6,000,000 

pounds, which would be an average of 200,000 pounds per annum7 

obtained from their mine. 
On the lands of Valle, Perry ~,nd Bisch, there arc many other 

points ::tt which mineral has been obtained ; hut at all these, with the 

exception of the 11bove three mince;, a,ll the mi.nernl found lrns been 

in the cfoy, below which the explorations, at these points, have not 

been extended. There 11re ma,ny ot11cr points in St. Fran~ois county 

at which mineral lrns been cliscovercd, arnl whqre thcl'e hf1s been 

mining, thongh, at present, but little or nothing is done. Among 

them mny be mcntionecl -

'.l'lIJ~ MoCOltMACK DIGO!NGR. 

'l'own. 38 N .. It. 5 l~., 8ec. 11, N. l~. ~-'.{. 

At this point two slrnJts lrnve been sunk; one, eighty-five feet 

in <lcpth, and the other, sixty-five foe:t. At the bottom of this hst 

was found a series of openingR, which, though but little explored., 

luwe, so far as mined, yielded lrnndsomcly. 

'.l'IIM llAZMf,·ltUN DlOGJNllS. 

~'own. 3$ N., R 1l lil., Sec. 33, S. W. ~; 

These diggings lio mostly in low ground, near Ifozcl-Hun creek. 

These mines were in opemtion in 1806, and worked, at various times, 

up to 1823; since which but little has 1weu done ; the grmLt obstacle 

to mining here, is the labor necessary for drai1rnge. The mineral is 

represented as being found in fissures, running nearly cast tmd west, 

and varying in width from six: inches to two feet. 'rho :fissures are 

:filled with clay nnd gtilcna, which is founcl in sheets; the thickest I 

saw not being over two ancl a half inches. 
Mineral Jms iilso been obtained near the St. Frnn~ois river7 close 

to the Ste. Genevieve phnk-roticl, on Luzano's claim; and, at the 

time of my visit, in October, 1853, was worked hy Mr. Murphy. 

He had sunk one shaft twenty-eight feet; the £rst ten feet through 

a light gray, banded silicious limestone, benei1th which wa,s ten feet 

of chy; and tho lower eight feet was through a grayish limestone. 

Tho driftings, at the bottom of the shaft; were, south-east, fourteen 

feet, a,nd north-west, twelve feet. The mineral was founcl in pockets~ 

and Mr. :Murphy reported that he hacl obtained 35,000 pounds. 
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Mineral has also been found in this county, at the Dogget Dig
gings, Town. 38 N., R. 4 and 5 E., Secs. 36 and 31 ; at the Man
dwster, Town. 38 N., R. 5 E., Sec. 31, E. ~ of S. E. -4"· ; at the 
Potosi, Town. 38 N., R. 5 E., Sec. 21, S. E. t; and at several other 
points, none of which I had time to visit. 

I subjoin the following estimate of lead, made annually, from 
1839 to 1854, at the furnaces of Bisch, Perry and V uJle, based 
upon the above reports. That it is not perfectly accurate, I ttm 
fully aware, but the data upon which it is founded are the most 
minute and accurate that can now be obtained; and though not 
showing the total amount produced, annually, by St. Fran<;;ois county, 
it will, at least, serve to give some idea of the minimum quantity of 
1eacl that has been sent to market from the mines of this county: -

AMOUNT OF LEAD, MADE AT 

YEAR. DISCH'S FUR'E.· V.ALI,E'S FUR'E. PERRY'S FUR'E. TO'rArj A7.t'•11 • 

1839, 200,000 371,246 823,552 1,394,7\J8 
1840, 200,000 371,246 1,329;308 1, 900,GG.f 
1841, 200,00G 371,246' 1,306,022 1,877,268 
1842, 200,-000 371,246 849,092 1,420,388 
1843, 200,000 371,246 694,880 1,2HC, 126 
1844, 200,000 371,246 915,056 1,486,802 
1845, 200,000 311,808 852,513 1,304,821 
1846, 200,000 311,808 698,845 1,210,653 
1847, 200,000 311,808 710,111 1,221,019 
1848, 200,000 311,808 856,211 1,3()8,0HJ 
1840, 200,000 311,808 (]64,183 1,175,001 
1850, 200,000 515,427 634,068 1,B:30,3QG 
1851, 200,000 515,427 554,907 1,270,3:~4 
1852, 200,000 515,427 565,641 l,281,0G8 
1853, 200,000 515,427 595,848 1,311,275 
1854, 200,0DO 515,427 631,936 1,3,17,363 

LEAD MINES OF WASHINGTON COUNTY. 

It was in this county that the first mining of the leacl ore, in 
:Missouri, was commenced; and since the purchase of Louisiana, by the 
General Government, it has been almost uninterruptedly continued 
(though not at the same point) during this period. To enumerate 
every point at which there have been diggings, and, still farther, to 
give an accurate account· of the mining at each, would now be impos
sible, for the actors have disappeared, leaving, most frequently, only 
to false and exaggerated tradition the story of their failures aml 
successes;, and though the upturned earth and the caved-in shafts 
remain to tell us of their labors, tliey are but dumb memorials, only 
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1·cminding us of their mining; but giYing no informi1tion as to its 

extent, nor to the success with which it was crowned. 
Washington county emlmwos not less than 680 squure miles; 

a:i:1d this 11rcn ma,y be considered a,s one extensive lead digging, for 
there is senrcely a township on which there has not Leen, at some 
period, more or less mining, n,nd, perhaps, scarcely a section on 

which mineral has not been act1mlly found. Many of the points, 
that, dming the e:1l'lier periods of mining, were most worked and 
most productiv-0., have now been almost deserted; not tlrnt they have 

been exlrnustcd, lmt thn,t others became known, that seemed to offer 
a, more aLuncl:ui.t supply, aml with less labor; and these last lmve, in 
their tmn, been dosortod for others, when the surface nnd clay 
mineral has Leen exhau~tod. In truth, our mining population, if 
such can Le sl1id to exist, is, as a gonoml rule, 11 nomndic mce, iiocking 
from diggings to tliggiugs, attracted hy the rumors of greater success, 
tlrnt sometimes lrnve no other found:1tion than the sn.11gni11e hopes of 
mi:,;guided credulity, or the quixotic schemes of ~;olfish tmwice aml 
of reckless ::;110cuhtion. 

'l'huse are princip:Llly non,r tho Old Mino crook. '.11!10 names of 
:the pl"incipal of them nro 11s follows: -Block, :Pmirio, l\f ud-Town, 
H01·Be-lhttlo, Argna,it antl Cmwfish Diggings. The number of 
slrn.fts now opeR is not over twenty, and the deepest is about sixty 
foot. 

The mineral fountl here !ms, in genernl, been in the grnvcl a.ml 
cfay thnt overlie the rock. In the rock, the mineral is found with 
cby in openings or eaves ; and 1ut little work lrns been done in the 
roek nt the mrLjority of tbe digging::;. 

At Horsc-lhttlc, there are but tbrce slrnJts: one, thirty-two feet; 
one, twenty-five feet; and the other, fifteen foot. 'l'he deepest shaft 
rctichcs only to the rock, and there has 1ccn no drifting. The 

mincrnl is frequently 11c0ompanicd by heiwy spar. It is reported, 
tlmt, •~ith four hm1ds, they ha,ve obtninod, in one month, 4,000 
pounds -Of' mineral. 

Mud-Town Diggings h::wc 1ecm workeJ, at internJs, for twenty 
yea.rs, and wero, after lrnving remained itlle for some time, again 
opone(l, about five years ago; ancl, according to Mr. Thomas White, 
1rnve since then yiekletl about 500,000 pounds of mincrl11 per annum. 

The Illock Djggings cover, probi1bly, an area of ten acres. At 

.tliis poiDt there .are now six shafts open. In sinking these, there 
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was found, first, four to six feet of soil, flint and gravel; then, 
a bed of reel, ferruginous clay, of variable thickness, was passed 
through; and beneath this was the magnesian limestone. The mineral 
has been found here, both in the clay and the rock. In the clay, it 
is frequently accompanied by hea.vy spar; and in the rock, it is 
found in openings, with clay and heavy spal'. Three of these shafts 
are now worked by Mr. Summers, and are, respectively, fifty-four, 
twenty-eight and twenty-four feet deep. He found but little mineral 
until reaching the above depths. From tho bottom of these shafts 
he has drifted some little, but in no direction over fifty feet. During 
the three mi:mths he has been working, with an avera,ge of three 
hands, and he has obtained 8,000 pounds of mineral. 

On the Block tract, a little west of so11th, al'e the Briscoe Dig
gings, covering about ten acres; and north of the Block Diggings 
lie the Guibourd, at neither of which are there any deep slrnfts; for 
the mining has been confined to the clay, in which the mineral is 
found, accompanied by sulphate of baryta. 

SHIBBOLE'rH :MINES. 
Town. 38 :f., n. 3 E., sec. 2'2, S. W. 7.f. · 

These have been, more or less, -worked for the last forty-four years, 
and ha1e ]Jeen 1ery productive, haying, according to Schoolcraft, 
yielded, in 1811, 3,125,000 pounds ofore. They extend sonth of cast, 
and north of -west, for about three-fourths of a mile, and are about 
one-quarter of a mile -wide. '.l'he miner11l obtained has been almost 
entirely from the clay, at depths of from sixteen to forty feet. The 
deepest shaft is about fifty feet. There is one point on the tract, 
which is denominated the Rock Diggings, where the mineral is found 
in the rock. This point is more elevated, and the rock is, in all pro
bability, not in place, but loose and tumbling. The number engaged 
in mining here, latterly, has been very smaH. Those, however, who 
have been, though their labor was confined to the mineral in the 
clay, hu,ve been -well repaid. The ::iverage number of hands employed, 
during the last few years, has not, probably, exceeded twenty, ancl 
their average working time has not been over one month during the 
year. 

BELLEFO:f'l'AINE MINES. 
Town. :;s N ., R. 3 E., sec. 9, S. E. ~i~ 

The total area over which mining has, at different times, been 
carried on. here, is probably not less than forty acres. Th'e deepest 
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shafts ev:er sunk, were from sixty to seventy-five feet; the deepest, 

l10wever, that I measured, was forty-five feet ; the average depth of 

the slutfts was about fifteen feet. 

'.l1he .digging has been almost entirely confined to the clay. The 

average depth of the rock, below the surface, is from thirty to thirty

five feet. The mineral, in geneml, is accompanied by heavy spar, 

and has been but little searched for in the rock. · 

'.l'lrnt portion of the tract, known by the name of Picayune Dig

gings, covers, probt1bly, thirty acres, and at which the mining has 

been much the same a,s at the J3ellcfontaine. 

Mr. Burrus, of Bcllefontu,ine, informed me, thnt, from N ovcmber, 

1853, to Octo1rnr, 1854, there lm<l been oht:1incd from Bellefontn.ine 

95,000 pounds, :mcl from the Pim1yune, 15,000 pounds ofminernl: the 

avcrn.gc nul'uber of hands employed at the two being :1bout twelve. 

CANNON MINNS. 

'.l'ho:;e extend one and :1 half miles north a,nd south, arnl three

qunrteri; of a, mile east a,rnl west. The deepest shafts have not 

been sunk lower than fifty foot. The deepest shnft measured was 

twenty-0110 foot. Most of the mineral ohtaincd here has been from 

the cby, and at depths from twelve to fifteen feet. A space of 
ground, ne:tr l\.fr. Higginhotharn's, half a mile east and west, and one

cprn.rter of a mile.north imd south, is thickly covered with shafts. Mr. 
Higginbotham, who has been working here thirteen years, estimates 

the i1rnount of rnineritl obtained from this mine at three millions. 

Some iron pyrites is found here with the mineral. 

SCO'l"r :AND llNE llIOGilWS. 

Town. 38 ~., R. 2 lil., Soc. 22. 

Those diggings arc on the same tr:wt of 160 acres. At the Scott, 

almost every p11rt of three Mt·cs is literally co.vered with shallow 

shafts, the deepest of which is forty feet; and tho mineral obtained 

has been princip:Llly ta.ken from the chy. 
The Bee Diggings are l1 little west of south from the Scott, and 

are situated on the spur of the hill. The deepest shnft sunk was 

sixty-five feet, but the average depths of the shafts are not over forty 

feet. The mineral is found.here in caves or openings, communicat

ing one with the other ; and of these, in some of the shafts, arc 

three different series, running nearly horizontally, at different levels. 

The average depth of the first series, beneath the surface, is twe11t3· 
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feet ; · the second series is about ten feet below the first, and the 
third is about ten feet below the second series. 

These openings are filled with clay, mineral, accompanied by 
heavy spar, and sometimes with tumbling rock, the character of 
which is similar to that of ·the rock in place: viz., the light gray, sub
crystalline, silicious magnesian limestone. 

The drifting is limited, almost entirely, to the course of the open
ings, which, in the western part of the diggings, is, in general, north 
and south, while, in the eastern part, they have nearly an east and 
west com~se. In general, there are but few openings between the 
upper and lower series. of caves, and these. preserve nearly a hori
zontal course~ 

On this. tract, but at a more easterly point than either of the 
above diggings, the mineral is found in 'chimneys, or perpendicular 
openings, filled in the same manner as the above; but these have no 
communication, the one with the other. They extend from six to 
eight feet beneath the surface of the ground, to a depth of forty . 
feet. In excavating one of these, to a depth of forty feet, I was 
informed, by Mr. Thomas White, that 40,000 pounds of mineral has 
been obtained. 

In the immediate vicinity of Potosi, once the busy scene of 
mining, and the head-quarters of al.most all mining and smelting 
operations, but comparatively little is now done. The old citadel, 
though completely burrowed with shallow shafts, the signs of the labor 
and activity of former times, is now almost deserted, and but little 
mining is there carried on. One reason for this may be found in 
the fact, that, at about the depth of eighteen feet, water is encoun
tered ; and no one is willing to erect the necessary machinery to 
remove this, while opportunities for mining are abundantly fomid in 
dry, rich clay diggings. Some few~ however, were found scratching 
the ground, apparently picking up what, in former days, had been 
spurned as unworthy of being gathered: 

A little west of Potosi, was the field of Austin's labors, and at 
which, mining had, at intervals, been carried on, since the first dis
covery of the lead region. 

It was here, in February, 1853, that the Potosi Lead Company 
commenced mining operations. An open cut, with a course of N. 
67!<? E., was made on the hill side, from the valley, for.the distance 
of 156 feet. From . the termination of this, a level was run, sixty
seven feet -into the hill, on _the same course. On the head.of this 
leVel, a shaft, fifty-seven feet, was sunk. From the bottom of this 

• 
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sh:1ft, a lovel was run N. E. 160 feet, on the termination of· which, 
another shaft, ninety-seven feet, was sunk. Another shaft, fifty
sevcn feet deep, was sunk at a point north-west from the head of 
main level, and distant 140 feet. The Company, for reasons best 
known to the stockholders, have, for the present, ceased operations. 

From February to September, of 1853, sixteen hands were em
ployed; after which, for two months, eighty hands were employed . 

. The average number of Plate 10. · 

ha,nds cnga.ge<l, during the 
whole period of operntions, 
was about forty. 

Of the actua.l amount 
of mineral o.btained, from 
tho sinking of these shafts, 
and the running of the 
lovohi, I can obtain no reli
able iuformittion. 

I 1bto 10 represents a 
vertical a.nd ground plan of 
tho works of this Company. 

womcs OF THE POTOSI J,~JAD MINING COMPANY, 
W A$IIIN01'0N COUNTY. ' 

Scale-200 ft. to Inch. . 

BURT'S DIGGINGS. 

These diggings are w.est of Potosi, and in the Austin survey. 
They are principally confined to two hilis and an intervening hollow. 
The ground is here literally covered with holes. Of the number of 
shafts sunk, at different· times, it is impossible to form any opinion. 
Formerly, they were much worked; but, at the time of my visit, I 
found but two persons engaged in mining; one, in a shaft forty feet, 
and the other, in a shaft fifty-five feet Jeep. · For the last three or 
four years but little has been done here, for the land belonged to 
tho est:tte of Mr. Perry; and, as it was soon to be sold, miners were 
uncertain into whose hands it would fall, and, consequently, being 
uncertain whether they could retain the benefit of any discovery 
they might make, wore loth to expend their labor. 

The rock is covered here with a bed of ferruginous clay. The 
mineral is found in the rock, in caves or openings, filled with clay, 
mineral and heavy spar. All shafts sunk in the hollow. are liable 
'to be filled with water, and most of the digging has been confined 
to the hill sides. Most of the mineral has been obtained here at . . . 
depths from fifteen to sixty feet. 
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PIERCE AND WILLOUGHBY'S DIGGINGS. 

Town. 37 N ., R~ 2 E., Sec. 15. 

A short distance nearly south-west of Potosi, and on a part of 

the Austin grant, are considerable diggings, on land now belonging 

to :Mr. Desloge. These cover, in aJl probability, ten acres of ground, 

and have been worked, at different times, by different persons. Of 

these, that part now worked by Messrs. Pierce & Willoughby is the 

best known, and ha.s been the most extensively mined. This portion 

is on a high hill. A shaft, 110 feet deep, has been sunk. For the 

first twenty feet, this passed through gravel, clay and tumbling rock, 

when a perpendicular sheet of mineral, the avera.ge thickness of 

which was ten inches, was reached. This was followecl down to a 

depth of 110 feet, when it wa'8 found running out horizonttilly in 

every direction, and with an aYerago thickness of eight inches. In 

general, the mineral was accompanied, sometimes on both sideR, with 

the heavy spar, or sulphate of ba,ryta. The mineral is represonted 

as being found here in openings, that vary in size from that of "the 

fist to that of a barrel," and filled.alone with mineral and heavy spar. 

Seventy feet below the surface, they drifted west a.bout twenty feet, 

and found the mineral passing downwards to a lower level, but did 

not follow it further. 
At the time of my visit (October 18, 1854), they had just 

commenced cleaning out for the winter's operations, and it was im

possible for me to enter their shafts. J"udging from the debris 

thrown out from the shafts, the rock here is a compact, semi-crystal

line magnesian limestone, being, apparently, less silieious, and of tt 

harder and more compact ch_aracter,. than that usually found nea.r· 

the surface. The specimens of mineral seen were very pure, and not 

accompanied by other minerals. 

Messrs. Pierce & Willoughby commenced mining here in 1846, 

and their labor has been principally during the winter months. With 

an average of not over four hands (the greatest number at any 

time having been six), they have, I was informed by Mr. Desloge, 

obtained a half-million pounds of mineral. 

NEW DIGGINGS. 

These diggings are south-e.ast of Potosi, some three or four miles. 

They extend east and west about a quarter, a,nd north and .south 

about a half mile. Though ~esignated as New, they have b~en · 

worked for upwards of twenty years, .and many of the shafts have 

c&ved in and have now small trees growing "over them. Some thro~ 
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or four shafts were worked rLt the time of my visit, in last October, 
the average depth of which, was twenty foot. They were sunk 
through clay and tumbling rock; and much annoyance is caused here 
by water. 

The minera.1 is found in caves, or openings, some of which were 
represented :1s being ten feet wide and twenty feet deep. 'l'hey are, 
most ge11emlly, on tho sa.rnc level, and filled with clay, :Lnd tumbling 
rock, :1nd mineral, and hetwy spitr. Most of the minernl obtainecl 
here w:1s fouml within twenty feet of the surface. Out of the above 
three or four slrnfts, I was informed tlmt about GO, 000 pounds of 
mincrnl lrntl been obtnined, m1d tlrnt frnm tho whole diggings, during 
the past yca:r, 100,000 pounds of ore hatl been procured. South
west of this, and on the s:une trn,ct (which belongs to Col. :F. Ken
nett), a.re repreNen ted to be other (liggings; m1c1,. also, one mile north, 
on hnd belonging to John Evens. 

LUP'lXiN THU01NGf-\. 

Those diggi11gs extend ucarly Horth n,]1(1 KOntf1, ovel' an area of 
half' it mile iu lcrngth, and lf>O y:trcls in width. 'L'he deepest shaft 
ever sunk was seventy-nine feet; the c.lccpest now workcll is. sixty 
feet. '.rho num.lrnr of shnfts rww worked is twelve, and they lie 011 

tho side of an elovated ridge. '.l'hc reddish clay, that overlies the 
l'Ock, has a thickness of from twenty-five to thirty feet, and is inter
mixccl, in tho fower part, with tumbling rock. 

'.rho mineml has been found here, principally, in tho rock, and in 
c11vcs that cornmunict1tc one with the other, and tLre, generu,lly, 
on the same level. There is hut littic hmwy spar found accompany
ing the minen11. '.I'he avera,ge nmnhe1· of persons mining here is from 
twenty to twcnty-£vc, mHl the averngc working time of each, about 
three months during the ycm·. 

SIX'l'lM.:NTLI S:c~C'rlON, _r.rown. as~:., lt. 2 B. 

Adjoining the a.hove, on the cast si<le, is the sixteenth section, 
on which there has been considcrnblc l~.iuing at several points. On 
that now worked by Mr. Lynch, seven shafts have been sunk, and 
much drifting between them. The mineral has been found here, in 
caves, at three different Icvels. On the same level the caves commu
nicate one with tho other, and contain, in addition to mineral, .much 
clay, with some loose rock. The work done here has been roor.e 
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extensive thnn at. most points in Washington county, the n.vcrage 

clepth of the shafts ·being about sixty-four feet, and the drifting 

extending between 200 and 300 feet. 
In the center of the section, at which point the discovery of lead 

ore was first made, are other diggings, and, also, at some other points 

in this section; but the character of all of them is pretty much the 

same. 

CASEY AND or,ANC.1!1\"S lHGGINCIS. 

Town. 38 N., It. 2 ~1., Soc. 7. 

These lliggings extend over tin area of a half mile east and wcst1 

antl a quarter of a mile n.orth and south. They lie on the side of a 

hill. Ten years ago, at this place, two shafts, ea.ch ninety feet, were 

sunk; but the shn,fts now open vary from thirty to sixty foot. The 

:werage depth at which mineral has been found here, is from twenty 

to thirty feet, though it is not unfrequently found within four foot 
of the surface. 

At the lower diggi:ngs, on the hill, there are now six shafts 

worked, the deepest of which is thirty feet. At a more elevitted 

point of the hill, and 200 yards west of the former, there is a shaft 

fifty or sixty feet deep. The mineral was found here, both in the 

clay and in the rock, at two different levels, in caves, which, us 

usual, were found fillecl with clay ttnd tumbling rock and galena. 

At these diggings the mineml seems to be fournl in three beltH, 
the course of which is north-we1>t imd south-east. 

COOK'S DIGGINGS. 

These diggings lie east of Casey and Clancey's, and have been 

confined principally to the clay, the shafts being aboµt twenty foot. 

During the last year they have been vigry productive; 200,000 

pounds of mineral, according to Mr. Casey, having been obt:1ino1l 
with about three hands. 

BROCK DIOOINGS. 

l'own. 38 N., R. l E.,.Sec. 4; N. W. ~.' 

These diggings 'cover an area of about ten acres, but have n{)t 

~een worked since 1841. The. mineral was obtained from the gravel 

· and clay, and the deepest shaft was not over thirty feilt. No dig
giTig W6/s done here in the solid rock. 



DR. LITTON.'S REPORT. 49 

SHORE'S DIGGINGS. 
Town. 38 N., R. 2 E., Sec.18, S. W. ~· 

These diggings are situated on a high ridge. The princip!bl 
shaft is about 100 feet deep, the first ten feet of which was through 
clay, and the remainder through the solid magnesian limestone of 
the country. At this depth (100 feet), a series of openings were 
found on the same level. Through these, drifts have been run, south
east, 160 feet. These are filled with tu:inbiing rock, a glistening 
reddish clay, and mineral, accompanied by heavy spar. North-east 
from this principal shaft, are five others; oneJ ninety feet; two, 
seventy-five feet each; and one, eighty feet: all of these are 
connected by driftings, on nearly the same level. 

Below the level of the openings, a shaft has been sunk forty feet, 
without :finding any caves beneath. 

Mr. Shore has been working here, at intervals, for three years; 
and, though prevented by water from working during one year, he 
repo1'ts that he has, during this period, obtained 250,000 pounds of 
mineral. 

Along both sides· of Fourche a Renault, for three miles, there 
are diggings. Section seven and eight are covered with shafts. In 
this vicinity are the following diggings, which were not visited:-'-

Du Cloe's, or Moreau's Diggings, town. 38 N., R. 2 E., sec. 4, N. E. t of S. w.1. 
Hinkson's H town. 88 N., R. 2 E., se~. 29, S.·W. t .. 
Buzzard-Roost " town .. 88 N., R .. 2 E., sec. 81, N. W. f, E .. i· 
Dry-Hollow " town. 88 N., R. 2 E., ~ec .. 7, -north part. 
Craw:fish " town. 88 N., R. 2 E., sec 4, S. E. t· 

l'RAIRIE DIGGINGS. 
Town. 38 N, R. 3 E., Sec. 4. 

Thes~ diggings are situated on the side of a hill. Five or six 
shafts have been sunk, varying in depth from twenty-eight to forty 
feet. The mineral was found at two different levels in the rock, but 
the mining has been, principally, limited to that found at the first 
level, the working of the lower being more laborious, on a&eount of 
the water. 

Wl!."T AND ELLIOT DIGGINGS. 
Town. 39 N, R. 2 E? Sec. 26. 

At the Elliot Diggings, seven shafts have been sunk, >arying 
in depth from twenty-two to sixty feet. The mineral .is found at 
two different levels, .and yielded well, until the miners 'were incom
moded by water. At the Wet Diggings, the shafts vary from twenty 

D-II. 
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to t>venty-fi,·e feet; and these, i1lso, well repaid the labor expended 
on them. At both of these, the mineral is found in the rock; ancl 
the only obstacle to uninterrupted mining, is the wa,ter, which could 
easily be removed with suitable machinery. From these liu::t three 
mines, I am informed by Mr. Johnson, President of' Mammoth 
Company, to which ail of them belong, there has, during the Inst two 
years, been obtained about 300,000 pound:> of mineral, with some 
five or six hands. On what is denominated the Becquettc tract, 
belonging to this Company, there is every indication of a vertical 
lode. It has been traced on the surface of the ground for ahont 110 
yards, with a course N., 82 '\V. The thickness of the vein varies 
from a quarter to nine inches. No work ha,s been done hero, ex
.cepting at points uncovering the fissure, and it is to be regretted, a;;; 
it is well worthy of being tested, It is sitirntcd, I belicw, in 'l'own. 
}}9 N., R. 3 E., Sec. BO. 

In Town. 36 N., R. 3 E., arc many diggingR, among which nia,y 
be enumerated, Rocky Diggings. These are shallow, arn1 tho deep
est mineral taken out, was from a depth of not over twchc feet be
neath the surface. 

l~unker Hill Diggings, not workeu now. 
~~ggcr 

I3l'ickey 
Saud 
Tnn Y:1rcl 
Le Clair 

" 

Ifoefner one shaJt sunk twenty-eight feet, rnme fourteen 01· 

eighteen of which was through cl11y. 

FAQUAHER DIGGING8 . 

.At these, acres of g1·ouud arc perforated by numerous sha1low 
shafts, the deepest. I measured being only twenty-six foet, and 
most of them, were not over twelve feet. The mining here has been 
mostly confined to the clay; though some fow shafts have been 
:'!tmk a short distance into the rock. That portion of' them, called 
the Flin~ Diggings, lies higher up on the hill; at which point the 
mineral was found in openings in the rock, at about the depth of 
twenty feet below the surface. The magnesian limestone is inter
mixed here "With flint and chert. 

FOURCHE A COURTOIS MI~ES. 

'fhese mines are situated in the south-eastern part of the county, 
and are almost entirely confined to the two townships, thirty-six, east 
and west of the fifth principal meridian. For the names and loca-
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tion of the more important of them, I am indebted to Major Man
ning, ·of W c bstor. They arc as follows : -

Pigeon-Roost ancl }.T . ,,,, N R 1 W S 1 own. uv ... . , . ., ec. . 
Strnwberry Diggings, 
Ismael " ~~6 N., R. 1 E., Sec. 8, E. l of S. E. l-. 
l\'Indden-Hill " 3G N., B .. 1 "°r., Sec. 2, S . .E. :}. 
Flint-Hill 36 N., R. 1 W., Sec. 12, S. W. l· 
Bit " " 30 N., K 1 W., Sec. 12, S. W. J. 
Bluff 36 N., R. I W., Sec. 14, E. ·~ ofN. W. !· Not worked. 
\Vater-Hill " 36 N., R. 1 \V., Sec. 15, E. ~-of N. \V. ,}. Not worked.. 
Coffee-Pot " 3G N., R. 1 \V., Sec. 34, \V. ~·of N. \V. :l· 
Engli"h .. " " 3G N., It. 1 W., Sec. 2, N. E. }. Not worked. 
Cochrnn 3G N., R. 1 W., Sec. 12, W. ~·of N. B. t· 
Picnyune 
Polecat 
Tarkey 
Gopher 
Peru 
Clem ins 
Trnsh 
Swenssey 
Mon tgomcry 
Hypocrite 
Gruve-Yarcl · 
Turkey-Hill 

" 
" . 
" 
" 
•' 

" 

" 
" 
" 

37 N., R. l W., Sec. 34, W. ~of S. E. }. 
" 36 N., R. 1 \V., Sec. 14, ·w. ·1· of S. \V. l. Not worked. 
'~ HG N., R .. I E., Sec. 15. 
" 3G N., R. 1 E., Sec. 2:3, E. ·J of S. W. 4. Not worked. 
" 3G N., R. 1 E., Soc. lfl, ,V. ~ ofN. E. }. Xot worked. 

36 N., R. 1 E., Sec. 11, W. } of N. W. :}. 
36 N., R. 1 E., Sec. Ei, B. } of S. W. :l· 
36 N., R. 1 B., Sec. 18, E. ~of S. E. :}. 
3G N., lt. 1 E., Sec. 7, S. W. J. 

" 3G N., R. 1 E., Sec. 22, E. ·1 of N. 1V. J. Not worked. 
3G N., R. 1 Ft, Sec. 8, E. ~· of N. E. ~ .. 

" 36 N., R. 1 E., Sec. 7, 1V. ~of N. E. }. 

Of all .these diggings, tho Ismael, in past years, has been the 
most p!Foductive, and most worked ; having, during 11 period, fur
nished more mineral than all the rest. But, during the present year, 
Pigeon-Roost and Trash Diggings lHtV:e yielded the rn.ost rninernl. 
'.rhe country, in this section, is very broken, ~tnd many of the hills .are 
between 150 and 200 feet high. The rock is the magnesian.lime-,, 
stone. The deepest shaft sunk on these mines is not on~r eighty-five 
feet, and the average depth of all of them is not over forty feet. 

The Flint aml the Bit Diggings lie, principally, upon the top of 
a ridge, and cover about fifteen acres of land. Tho deepest shaft I 
measured was thirty-one feet, from the bottom of which a hard quat
zose magnesian limestone, intermixed wi.th decomposing chert, had 
been thrown out. 

The Pigeon-Roost, the Strawberry and the Trash Diggings, cover 
about :fifty acres; all of them being on the same ridge, and tho 
Trash nearest the summit ; the Pigeon is less elevated, and more 
on the side of the ridge; the Strawberry lies nearest the ad
jacent ravme. 

D-II.-2. 
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At the Trash Diggings, the shafts are about fifty feet deep ; the 
· depth of the clay is about thirty feet, and below it is the mag
nesian limestone. The mineral found here is small (hence the name 
of the diggings), and has been obtained from both the clay and the 
rock. 

At Pigeon-Roost, the shafts are between fifty and sixty feet deep, 
and the mineral is found, principally, in the clay, and in the loose, 
tumbling rock beneath it. At the Strawberry, the shafts arc from 
twenty-five to thirty feet, and the rock is found nearer the surface 
face of the ground. The mineral has been, principally, ol>taincd 
from openings and caves, in the rock. 

The Bluff Diggings lie on the East side. of a high and steep ridge. 
The shafts are all shallow, and none, perh11ps, over twenty-five feet. 

The Polecat Diggings lie on the top of a ridge, that runs nearly 
north-east and south-west. The diggings run nearly parallel with 
the top of it, and have been principally confined to clay, excepting 
:it the squthern extremity, where the mineral has been found princi
pally in the rock, accompanied with tiff. The shafts, at this point, 
range from eighteen to twenty-three feet in depth. 

The Coffee-Pot Diggings are on the east side of a ridge, and 
cover about two acres of ground. The shafts measured varied from 
thirty-four to fifty feet in depth. The mineral here has been ob
tained from the clay alone. On the west of the same ridge arc the 
Maury Diggings, in which, also, the mining has boon confined to 
the clay. · 

The Ismael and Grave-Yard Diggings lie close together, and cover 
about fifty acres. The ave1:age depth of the shafts is about forty 
feet. The mineral found here is in openings in the rock, and the 
depth of it is, gen&ally, about sixteen feet. 

None of thl!I other diggings, at the Fourche a Courtois, were 
visited, as our time . was limited and the mining suspended at 
them. 

These mines 11ave been worked for the last forty years, but 
now nothing like the number of miners are engaged that formerly 
were. About 1831 there were as many as 200 persons engaged; but, 
during the present year, there have not been over thirty miners em
ployed, and these :iot constantly. Of their yield, anterior to 1837, 
though very great, it is now impossible to obtain any reliable state
ment. . For the succeeding years, I am enabled to present a very 
accurate statement, furnished me by Major Manning, a.t whose 

• 

" 

• 
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furnace all the mineral, obtained from the above diggings since 
1887, was smelted, and for which I refer you to the remarks under 
the heading, "Furnaces of Washington county." 

ltIClIWOODS. 

At this point, there has boon more or less mining for the last 
forty years; though, -at present, there is but comparatively little. The 
points at which· mining has been carried on are very many, and 
the success has, certainly, been such as to justify farther and deeper 
exploration; while the geological formation is such, as gives. still 
stronger guaranty that abundant stores of mineral will yet be found 
at other points. Among the more important points may be enu
merated-

Tml OLD LA nEAUME MINES. 

Town. 40 N., R. 2 E., See. 32. 

These mines cover, in all, an area of some thirty acres. The prin
cipal diggings are confined to the two sides of a ridge, running north
east and south-west, and extend from the spur to the top of the hill, 
which is, probably, not over seventy-five feet in height. 

The greatest depth which has ever been reached, is eighty feet, 
though most of the digging has been limite.d. to depths of from six 
to twenty feet; a.t which depth, either rock or water interfer~, that 
are, in MisSO'tlri, so often regarded as theinsuperabie obstacl~ tel far~ 
ther aind ae:eper mining;. though, often, a,pfokaxe can. remove ilhe one~ 
and a windla,ss and buciket bail out the other. 

The mineral is represented as occurring in horizontal sheets, ac
companied by heavy spar, and running down to different levels. 
This mine, according to Mr .. P. E. Blow, who has been smelting for 
many years, at Richwoocl, has yielded, for the last forty yea.rs, a 
large amount of mineral, varying from 200,000 to 600,000 pounds 
of mineral per annum. It has lately been purchased by Mr. Wm. 
Skewes, who is now preparing to explore them ; and, I doubt not, it 
will be done with the same skill and ability which he has displayed 
at the Valle, the Cove, and the Mount Hope Mines. 

FRENCH DIGGINGS. 
Town. 40 N., R. 2 l!l., Sees. 21 a:nd 2s. 

· '.F'hese mines have been but little worked for the last four years. 
Previous to 1843, they had yielded abundantly, from superficial dig
gings, of from three to twelve feet; They were, afterwai:ds, in 1848, 
worked by Mr. Thos. M. Ta.ylor, when the average depth of the 
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mining was not deeper than sixteen foot. At an. avomgo (lepth of 

twenty feet beneath tho surface, rock or wttter wa.s cncounterd, and 

this was the limit beyonu which the mining di(l not ext.cud. These 

have yieldetl, acconling to Mr. Blow, from 1844 to 1850, fl'om 

300,000 to 500·,000 pounds of mineral per annum. 
· Enst of tho above, awl on the, confirnmtion to F. l\L Benoist, 

there have also been some shallow diggi11gs, from six to twl'lve foot 

deep, and whieh lmve yieltlell from 100,000 to 200,000 pou1H1H of 

mineml per aunum. 111 addition to tho above, ttre the following, in 

this neighborhood: -

l3cu. IIoruic'8 Diggings, 1 ~miles N. 'E. of olil L:t Be(Lul!le Mines. Not workc1l. 

Go<ldard " q mile8 N. l!l. " " " " " 

Rogers' " 3 niiles N. " " " " " 
Ch11rboneau " the mi11ii1g un which wn.s confined to the cfoy, n.nd y'iul<l-

ed, according to report, not le~8 tlurn 100,000 pounuti of mincr111. 

The 01(1 Dutch, of East~Woo(l DiggingH, lie on the si!lc of a, hill, 

and have been 1Yorkod, in a south-wost direction, for 200 yards. 

The mineml is represented as being found here in a vortica.l fiHHrm:i, 

and having a thickness of from onc-q1mrter of iin inch to six inches. 

in width. For the only ret1v·ns of tho pro(luco of tho l:tichwood 

Mines, th:it' I lrnve been a.l1lo to ohta.iu, in a<l<lition to the aliovo, 1 

refor you to the remarkR on Furnaces. 
The aboye arc a.11 the mining point1-1, in Vva.:-;hi11gton county, t.hitt 

I coul<l vil::\it, or of which I could olitain rolia.hl(! i 11fonuatio!l, from 

responsible ponwns. I cndoa.voroll to viKit all n.t which I coultl lca.rn 

that persons were then actually engaged in mining; hnt I a.m well 

satisfied that the above ombra.cos but a smaJl list of tho loca,litioH, i1t 

which, during some period or other, min,h:tg l~p,s been carried on. 
\ • ' j 

LEAD ll'U:RNAOlllS OF WAS':EIINGTON COUNTY. 

There are now fourteen furnaces in operation in Washington, 

county, during a groator or loss portion of the year. 

IIIGOINBO'rlIAM'S FURN ACE. 

Town. 3~ N ., It. 3'. l-0., Sec. 27. 

This is the only point in the south-.oastem part {>f the State, 

known to me, at which the old log and ash farrnwcs are sti11 used .. 

Mr. H. reports, that, with the log furnace, he obtitins an av<irl!Jge 

yield of· fifty per ceut. ; and from tho ashes, by moans of ,tho ash 

~urnace, twenty per cent. more. Most of the mineral smMted hero 

ctnne-s.from' within half a mile o:f the furnace i, .and all has boon ob-
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tained from Washington county, excepting 7,000 or 8,000 pounds, 

that was procured from I~ce's Diggings, in J offerson county. He 

has been smelting for seventeen yea1's; but, unfortunately, could give 

no more minute and accurate statement of the ore smelted, than 

that the totnl nmount, during this period, was between three and 

four millions of pounds. His lead was sent to Selma and Plattin 

B,ock; aud from the hoolrn of these shipping points, I copied the 

following amounts, recoive(l from him, during the annexed years~ 

which were u.11 tha,t I could find: -

1Fi4l, %, 882 lbs. of le11d. 1847, 70,480 lbs. of lead. 

rn.12, G,2!H " 18·18, 51,128 " 
:18.J;), Hn,.1n2· 184\1, 8(),281 

18·14, Gl,80•! " 18iil, 4B,H80 " 
HM5, 71,8:!8 " 181\8, 14,fl.24 " 
18Mi, Vlii,810 " 1854, 2,~l(i8 " 

T. & W. ~IURl'HlrnY'l:\ l>'UltNAC1'1. 

'I'l1 i:-; f111·rmcn waH lmilt in 1848; it i8 a Scoteh h(•:n'th; and the 
I1la.Rt, i1-1 p1·o<luce1l hy water rwwcr. l\foRt of the n1ineraJ p,me1tet1 here, 
has lrn<>ll ol>tafoed from tlw neighborlwod, within Rix or seven miles. 

'.!'he arnonnt of mincml, belonging to tho propriet(;rs, srrwlted here 
since the (mtnrnenccmont of opomtions, as givon mo, by Mr. Mur-

1ihrcy, is 1,20D,278 pounds. In addition to thie, there wits a qtlan
tity sm(J}ted here for O·ther persons; and he pfaces the average amount 

:it 220,000 r>ounds per annum: -

Y1'Alt. 

1848, 
18Ml, 
18ii0, 
J81i1, 
J.862, 
181\;3, 
1854, 

mm. 
220,000 yieliling 70 per cent. 

220,000 " 

2~0.000 " '' 
2'.W,000 " 
220,000 " " 
220,000 " 
220,000 " .. 

----
1,540,000 

J,ONO'S ~'URNACl~-OLD MINES. 

Ll:A·D. 

154,000 
154,000 
1G4,000 
154,00(} 
15·1,00(} 

154,000 
154,000 

l,Oi8,000 

'l'his ful'J1:1CC has been in operation since February, 1853. It is 

n Scotch heitrth, and the blast is produced by horse power. The 

greater portion of the mineral smelted here, comes from the Shore, 

Ai'quait, Mnd-Town, Camp, Rowdy and Block Diggings. The amount 

0f miMral smelted was furnished me by Mr. Long: -
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From Feb., 1853, to Oct. 14, '53, 178,000 lbs. of ore. 127,600 lbs. oflead. 
From Oct. 14, '53, to Oct. 14, '54, 350,000 " 245,000 " 

WHITE'S FURNACE-OI,D lilNgS. 

This is a double Scotch furnace, one of which was used by Mr. 
C. White, and the other, by Mr. La 1hrqno; the blast produced hy 
water po:wer. It was, probably, built in 1838, and wa.s used hy. 
John C. Reed & Co., up to 1840, when it came into the posscH1odon 
of Mr. C. White, who had the control of one <>f tho fnrnaccs ; the 
other was in. charge of Mr. La M:1rque up to 184H, when ho <lied. 
A sta,tement of the amount of ore smelted,' by Mr. 0. White, has been 
kindly furnishet~ me· by Mr. Thomi1s White; a,nd of tluit smelted, hy 
Mr. La Marque, I have been able to obtttin no more minute r1nd ac
<Curate statemo.nt, than that furnished me by Mr. Bolduc, who had 
the kindness to make inquiries of Mrs. L:1 M11rquo, and reported, 
that Mr. La Marque, for the thirty yea,rs previous to his <kmth, harl 
smelted not less than an average of hitlf a million pounds of mineral 
per annum. The lead .of M1-. White was sent mostly to Selmit, while 
that of Mr. La Marque was sent to Herculaneum, Selma,, Pfattin 
Rock and Rush Tower. 

For the purpose of showing the amount of lead, mu,do a,t this 
furnace, I shall double the amounts, reported to mo to have been 
smelted by O. White, and which will be r11ther under than above tho 
true amount of lead made. 

The ore smelted by O. White, wits obt11incd from Mud-Town, New 
Shibboleth, Bee Mine, Masson, T11rpley, and others, in the noigh
borhood of the old mines; while that, s1nelted by Mr. La Ma,rrprn, 
came from the Bluff, Masson, and the immediate neighbothood of the 
4lld,mines. Statement of mineral, smelted by Mr. C. White: -

TOTAT, Alll:'T. OF I.EAD 
YEAR., 011.E. LEAD-CALCULATED. MADE AT THE FURNA<Jl'l. 
1842, 441,536 809,075 6).8,150 
1843, f.ilS,396 432,877 865,71i4 
1844, 764,162 534,914 1,069,828 
1845, 573,112 401,179 802,358 . 
1846, 613, 707 429,595 859,100 
1847. 596,057 417,::147 834,494 
1848, E00,213 354,349 718,()(J8 
1849, 597;321 418,475 83(),950 
1850, 431,438 302,007 302,007 
1851, 230,554 161,388 161,388 
1852, 338,698 237,089 237,089 
1853, 215,000 150,500 150,500 
1854 

; ' 65,000 45,500 45,500 
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Mr. C. White died in 1853, since which, comparatively little has 

lleen done at this furnace, and this will satisfactorily explain the 

obvious falling off in the produce of this furnace. 

ntcu. v AINE'S ]'UltN ACE. 

Town. 87 N ., It. 2 lt, Sec. 15. 

This furnace is a Scotch hearth, blast pl'oduced hy water power, 

and wtts first in the ha,nds of S. '.r. Dunklin; and, in 1851, passed 

into the linnds of Col. Moilvaine. To Mr. Daly, and to Col. McII- , 

vainc, I a,m indebted for the following st:itement of minera.l smelted 

here, from 1842, to November, 1854:-

YE All. 

1843, 
1844, 

Oltlj~ 9!1U~T/l.1l~D. 

617,148 
484,440 

1845, 404,082 

1840, 525, 702 

lM~ «&m 
1848, 4.84,548 

18-111, 223,33\l 

1850, 240,000 

1851, 1st of March to 1st Sept., 160,358 

From 1st Sept., 1851, to 1st S~pt., 'G2, 580,235 

" 1st Sept., 18G2, to 1st Sept., '(i3, 517,<l14 

" lat Sept., 1858, to 1st Sept., '54, 002,172 

LEAU - MA.DJ~ 1m.o~r 

OALOULATION. 

432,000 
339,108 
282,S:lil 
3Ci7,U02 
am, 7GO 
33\l,184: 
15fl,3B7 
rns,ooo 
118,540 
406,16·1 
362,380 
421,520 

Much of the ore, smelted !),t this furnace, came from the lands of 

the late John Perry, in Washington county: viz., Lupton, Brushy 

Run, Burt Diggings, Sixteenth Section and Old Oita,del; :1nd from 

these, from 1st March, 1851, wi1s obtafoecl 1,302,785 pounds of 

mineral. 

DEAN.E'S li'URNACR 

This furnace is, also, in the neighborhood of Potosi, imd is a 

Scotch hearth, the blast being produced by water power. Most of 

the mineral smelted h(\te, came, in all probability, from the imme

dia,te vicinity of Potosi. I obtained from the Selma books, the fol

lowing a.mounts of lea,d, sent by the different proprietors ·of thi;; 

furMce, during the several years : -

YllAlt. 

1843, from May, 

1844, " 
1845, " 

LEAD-LBS, 

128,316 
108, 902 
284,44() 



58 

YEAR. 

1846, from !\fay, 
1847, " 
1848, " 
1849, " 
1850, " 
1851, '· 
1852,. 
1853, 
1854, " 

GEOLOGICAL SURVEY. 

KENNE'l:T'S l•'UltNACl'\, A'J~ SlllllBOJ,J<\'fif. 

!JEAD -r.n:-, .. , 
210,H78 
180,~07 

115,224 

HHi,2\J7 
147,008 

71,312 
87,4!)8 

111,728 

This furnace was built in 1848, and commenced Rm0Iting ii. 
June, of that year. The mineral Rrndted hero, came from CamH.111.. 
Liberty, Neasson, New Diggings, Shibboleth a.n<l.Bcllefont:Liue. 

The amount smelted, m; giYNl mo hy l\fr . .Tolm Latty, wiu;: -

From June, 1848, to J\farch, 1850, 
" March, 1830, to December, 1852, 
" December, 1852, to Mny, 1854, 
" May, 1854, to October, 185,1. 

Giving an a vorage. for -
YE,\.:R. 

1848, from ,Tune, 
1849, 
18f}O, 
185,!, ·' 
1852, " 
1853, " 
1854, " 

G!H,R05 lhs. of ore. 
1,05a>JH)7 " " 

4Hr),f>H5 '' " 
18G,482 " " 

ORE. IiBAI>. 

l 08,WS l :JH,t-:O~I JbR. 
3an,n..Jo 2a1, ~1r18 " 
~75,867 :rn:J, 1 oo ,, 
:18:3,010 ~or:, 1:;s " 
880,27:3 21iii, J!ll " 
34!'1,S:lG 244,SRG " 
30a,OD4 212, 1(1(~ " 

BOASE'S FUIIN AC}], ON ll1ILL CREElK. 

.. 

Mr. Boase has. been smelting for twonty-fiye years; a;ml, dnri11µ· 
tho last twelve or fourteen years, has been using the Scotch lwartl1 
and slag furnace. The only returns of the a1twunt of lead ma(k· 
by him, was: -

For 18G2, 
" 185!3, 

r,EAD -1,ns. 
100,001) 
84,000 

JIOPEWEU FURNACE, BELO::IGING TO MH .• rmrn m·ims. 

Mr. Evens has been smelting for thirty years; and, for the last 
eighteen, at Hopewell: Ho ha.s both a Scotch hearth and slag fur··· 
nace. His present furnace was built in 1839. Of the amouut 
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made each year, he was unable to give me a full statement; and I sub
join the following table, copied from the Selma books, although con~ 
fl.dent it does not represent the full amount made: -

YEAR. 

1841, 
1842, 
1848, 
1844, 
1845, 
1841), 
1847, 
1848, 
1840, 
18!i0, 
18!il, 
18!i2, 
1858, 
18!i4, to October, 

WALTON'S FURNACE. 

LEAD-LBS. 

388,222 
465, 748 
520,400 
!)17,482 
706,596 
411,496 
313,063 
440,296 
354,072 
2i3,008 
389,125 
899,()1)4 . 
272,234 
205,074 

This furnace has lrncn in operation fourteen years; and the 
greater portion of the lead made there, was from slag. The mineral 
smelted W!tS, principally, from Fourche a Courtois. As Mr. Wa.Iton 
was unable to·givo accurate returns, I subjoin the following amounts,. 
copied from tho Selma books.:'"".'"" · · · 

'l'l"EA!t. 

1841, 
1842, 
1843, 
1844, 
1845, 
1840, 
1847, 
1848, 
11!50, 
18!l1, 
1852, 
,1858, 

MANNING'S li'UltNACE, WEBSTER. 

Ll!JAD-LBS. 

85,828 
63,844 
91,180 
19,236 
30,974 
37,034 

0,940 
83,002 
8,104 

11,422 
48,266 
ltl,140 

Major Manning has been smelting smce 1831. His present 
furnace is a Scotch hearth, •built in 1836 ; previous to which, only 
the log and ash furnaces were used.at this point. Previous to 1837, 
there were three other smelters at Webster. All the mineral smelted 
by him was obtained from the ~ourche a Courtois mines, excepting· 
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a small quantity, which would not exceed 100,000 pounds, that came 
from Crawford county; so that the following statement, furnished 
by him, not only represents the amount made by his furnace, but 
gives nearly the yield of the Fourche a Court9is mines: -

YE Alt. 

1837, 
1838, 
1839, 
1840, 
1841, 
1842, 
1843, 
1844, 
1845, 
1846, 

LEAD-LBS. 

64,6A4 
887,886 
287,416 
247,179 
147,804 
199,270 
812,604 
278,259 
874,968 
865,800 

In addition to the above, there was mado, during the above 
period, 450,069 pounds. 

YE Alt, 

1847, 
1848, 
1849, 
1850, 
1851, 

.1852, 
1858, 
1854, 

llU'NERAL. 

587,487 calculated 
546,820 " 
295,189 " 
800,828 " 
852,208 " 
210,385 II 

lll0,132 " 
808,875 " 

X.ll!A.'l>-LH. 
376,241 
882,774 
206,682 
216,876 
246,1142 
147,270 
1sn,oua 
212,868 

Toto.I amount of lead made, from 1887, to October, 1854, • • 4,952,289 

CltlllSWELL'S FURN.AOJIJ, 
Town. SS N., n. 2 .E., Sec. 5, S. E. ~ ot S. W. !>(. 

Mr. George Creswell co:tnmenced smelting, in 1828, on the Fourche 
a Renault, where· he remained two or three years. · He removed to 
Cold-Spring Hollow, where he smelted for seven years. Thence, 
he removed to his present place, wher,e he now uses a Scotch hearth, 
the blast for which is produced by water power. The mineral 
smelted by him, comes mostly from. his immediate neighborhood, and 
all, J believe, is obtained from Washington county. I subjoin the 
following· amounts of lead; sent by him to Plattin Rock and Selma., 
which were copied from the books of th-ese shipping points: - : 

Y:EAlt, 

1841, 
184-.2, 
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YlliAB, , LEAD-LBS, 1843, 

274,~05 1844, 274,650 1845, 
205,418 1846, 211,888 1847, 211,078 1848, 
210,659 1840, 277,954 1850, 215,194 1851, 128,874 1852, 
ll6,407 1853, 
170,462 18ii4, 61,788' 

CASJIJY AND CI,ANCEY'S FURNACE. 

This furnace is a Scotch hearth; bl~st produced by water power. 'l'ho ore smelted here, comes from their own mines; some from J)otosi; and, since August, 1853, perhaps,one-eighth from Orawforcl county. The amount of lead made here, !s fornished by Mr. Casey, fa its follows: -

YEA.It. 

1849, 
1850, 
1851, 
1852, 
1858, 
1854, 

• 
R:r,;JlIWOOD'S FURNACES. 

LEIAJ>-LBS, 
250,000 
880,000 

• 420,000 
875,00i> 
260,000 
400,000 

At this point, there have been two furnaces operating for a number of years; one, formerly belonging to .Mr. Roussin, and the other, for ten years, to Mr. P. E. Blow. From these, I have been unable to obtain any more definite statement than that 
given. me by Mr. Blow, who be~ieves that the amount of mineral smelted here, for the last ten years, has been not less than 1,000,000 pounds per annum. 

Though the returns from the. furnaces of Washington county are incomplete, I shall add the following statement, made from these, as something like an approximation of the true amount of lead produced from the mines of this county. Of the ore smelted, at the furnaces of Mr. Higginbotham, of Mr. Boase and of Mr. Evens, I feel confident 
I have not given the full amounts, but have made 1lSe of the best 
data I could get. 
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In table 1, will be found a statem~t of the lead obtained frorn 

Franklin, Washington and St. Fmnc;ois counties. 

The lead made in Jefferson, Washington, St.· Ifran~ois, Ste. 

Genevieve and Madison counties, has, most of it, been s.cnt to some 

one of the shipping points on the Mississippi river. In past years, 

Herculaneum and Ste. Genevieve were the points to which most of 

·the lead was sent. Latterly, other points h:tvo received far grcn.tcr 

<1uantities. I have made efforts to obtain full statements of all the 

lead shipped from Salt Point, Herculaneum, Selma, Rush '.fowoi·, 

Ste. Genevieve and St. Mary's I.ianding; but, from most of them, 

have, as yet, been unable fo obtain any returns. ·For the foll sta.tc

ment of the amount received at Selma, I am indebtccl to the kind

ness of Mr. Foster, who furnished it to Dr.' Shumard; ::i.rnl for that 

nf .Plattin Rock, I am indebted to Mr. I. Wilkinson, for tlw a.mount 

for 1845; and the amounts, for the remaining years, were ta.ken 

from the receipt book, kept there by Geiger, Boise & Co. .'.l'hc1-1<\ 

will be found in the anne~d table, No. 2. 

Much mineral has been taken directly by land to St. IJouis, iu 

ad.dition to that sent to the ship1)ing points on the river. 

• 
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A STATE}IE.'.'iT OF THE A:IIDI'ST OF J,E.lD, :IIADE IN WASIHXGT0"1 COU!\TY, FROM 18!1 T.) NOVEMBER, 18:ii, BASED UPON RETUR:S-S (SO FAR AS OBTAINED) 
FROJi THE FURSACJ.:S. 

i FuR~.-1.cE8. 18-n. I 1842. I rn4:3. 1 18H. i 1845. I 1846. ! 1847. I 1848. 1849. J 18'30. 1 1851. 1 1852. ·I 1853. 1 1854. I Higgiuhothnm's, .1 \l5,b8:!1 u, :!U4 11 tJ3,4u2! Gl.801' i'l,83fj 183,810 70,-±80• 51,128 Su.:Zl:ili ...... . 4<l,680 ...... I H,6U--;.9o8 
T.&W. Mul'phrey's' ...... ...... ·:·~·· ! ...... J ...... _ ·:···· ! ...... V:i4,0001 154,UOOJ 154,000 154,0001 154,000 154,000 154,oOO 1~. u. w1~~te'$, .. ! ...... 618,1501 8u:J,754jl,Otl~•.82~i so2,ihi~I ~.>9,1901 834,494 718,698/! 831:1.·,fJ,,."o_• 302,007 161,388!! 237,089 I5~,5oo; 4~,500 

IA.Long .. ,·· ·1 ...... I ...... l ...... I ...... i ...... ! ..... j ...... ...... . ..... j ...... ...... .. ...• 121,600 24n,000 IF. Kennett's, . • ...... ...... ·:"·• ...... i .. _ ..... j ...... 1 ...... 138,8091 237.\158! 26;.!,1001 268,1281 266,191 244,885 212,166 I. Deane's, . . .· ...... ...... I 128.3101 108.!Jf/21 284.±±f~I 210,378' 186.26il 11;?,~24; 93,234, 166,297 147,.098' 71,312 50,112 69,360 
!John Evens', . ·I 388,2221 46.5,i48j ii:W.4.00! 4Jl7.4B~J 'i1J•3,5:1Gj 411,496! 313,663j 440.29t31 354,072: 273,0081' 389,125

1
! 399,654, 272,234 205,074 

/
George Walton's,. 35,82tl m:.344, \11.18!>1 rn,2:1151 30.H~?l 37.034{ 6,940. 83,002 ...... I 3,10± 11,422 48,2661 16,140 ...... 
3.fanning's, • • .I 19:.!,811• 244,:tii) 357,1H1J 31S.2tii.d 41.(•,91il/ 410,816! 376,2411 382.774 206,6S2: 216,876 246,54-2, 147,270; 133,0IJB 212,363 C'a~ey & L'hmcey's,, ...... ...... ' ...... i ...... ' ...... ! ...... ! ...... ...... I 250.000 380.000 420,000) 375,0001 250,000 400,000 I G~orge Creswell's,: 292,570

1

1 233,Gill 27±,205! 274.tli:l51 :)i.J.41Bj 211,888!' 211,078 2111,65\l 177,954'. 215;rn41128,874I llti,407/ 170.462 61,788 
Richwootl's, . .I ...... ...... I ...... I ...... i l•l.flOli! 10,000 70,0001

1 
7o.nool 70,000 70,000i 70,600i 70,000: 70,000 70,000 

, ;\Iclh·;1ine's, • ·/ ...... ...... ! 432.oonJ 339,108! 2-S2,828i 367,9921 .. 313,760 3:1\l,1<34 156,337'1 168,000!' 253,937j 391,553: 361,988 301,086 
!Boases, ........... , ...... I ...... ! ...... I ...... ! ...... . ...... ...... ...... ...... .. .... , 100,000 84,000 •.. -.. . 
i '1'1 .C'"'1 ~1 "/' j t' 9 •1 "" l_.1 -D 1 .-,.,~:_., -l-)'J "'l lb <;-;-' <-N ·> ;-1 9_ 6("!·> ?"<» 9->» " -•1·3 -, -, ';_, 6-''l 'l>l ". '>11 f.8" 9 99' ·19-• 9 3-,,, -, 49 '> 099 63811 979 295 ; :•n..r•_,_'Jo 1 ,J·.J-,-±C'":tl-·'·J·"--U!-·'·-·-·-:-·'•-±.'"±-•.-~ "'-'~ "± ...... ._9v.:..,~-~ ...... lt.;•~ -±-•-'--"?±l.1 ..... ,- ,uu-,-•"±:":t..-, v, '""'""' 1 , , 

TABLE I.-AX IXCO:UPLETE STATDIEXT OJ' THE A:ilOl'ST OF LEAD, }I.ADE ANI><'TALLY IN FRAXKLIN, ST. FRANCOIS Al><ll WASIIL."IGTON COUNTIES, 
FRQ)I ll!Jl, TO OCTOBER, 1S54 

. 1· Ii<±!. l 1842. ! 18!3. ! JfUJ, I 1$!.J. }8.j.!). I 1M7. ! 1848. I 1849. l___.1:.850. I l851-. I 1852. 1853. , 1854. 
i Frunklmcounty,. ...... I ...... I ...... j ...... I ...... ...... I ...... I ...... I ..... 496,744 380,600 378,6311 658,HW 461,557 I St. Fr·m~ois co., . 1 1.817,26S!L420.338:1.21~t1. l 2iJ'l,48'U;o21 lJ1i5-Ul21 1,210.653;1,2:.!l,919l1.368.0~fl:l, 115,f!Hl 11.350,395, 1,2i'0,334h,281,068 1,311,275 1,347,363 I Wn-'hino-ton co 11 00•3 :~rn 1 1 f;•j'J ~x4"1 7:11 q-1>; • ., 71Y1 »rq ., ,:.-4 4·•<.·1 11" 1;o4;·J \l8) r1»3:9 -o" --4!·1 G·'3 418·" ''11 5811!·1 "9i 194!·) 3i6 "'4" •) OCJ\l 638•1 979 "95 :·- .. ~ .. , .L).n .)~:' .·· 1 .:-~~~ -~- :·· , .•• ~ -· ~·:· .. ~,~:-.·--~-·':~(.)~·~1~-i~~~ .. -~··.~:i-·~-·~·~'Q1:·~- ·_ (;~~~~ '~.-t'~~-'. !-··. ·' --· ·.·-~ .1.·: ,~ .. , __ '{\it:'ll amount, ·;-,o8_,.J8_1_·:>,0,)2,822 .,.~~~·'-'v4,_?c,Hl·.J,.,U., -±,-·1<:'.14.L,,L<>.-il1;3,tiU4,8424,lJ11.; n.,,.,,, ll!l,40d14,0-J8, 12CJ·3,94o 134!4.0:l6,440 4,0tt9.0821·~.188,21o 

The total amount, from 1841, to October, 1854, is (i:}.GG3,G9u poumls of lead, and, conser1uently, the average amount of lead macle each year, for 
thil ~ame period, was 3,833.121 pounil". 

\ 
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!£.A.BLE II.-STATEl'rIEN'.C 01;' AMOUNT OJI LEAD, m:m1rv1m AT Sl<lLMA ANl) 
l'L.A.TTIN ]l,OCK. 

Year~ Selma. 

1824, 219,003 

1825, 864,364 

1826, 1,392,760 

1827, . 1,674,169 

1828, •, 2,962,831 

1829, 1,936,632 

1830, 1,8(19,951 

1831, . . 1,323,902 

1832, 3,615,952 

1833, . 3,830,878 .. 
1834; 2,958,897 

1835, 3,340,347 

1836, 2,980,516 

1837, 2,560,812 

1838, 3,025,085 

1839, 3,9fJ0,814 

1840, 3,127,877 
1841, 3, 715,448 

1842, . . 2,290,178 

1843, 2,820,780 

1844, 2,694,730 

1845, 2,906,580 

1846, 2,015,375 

1847, 2, 169,674 

1848, . 1,877,409 

1849. 1,531,220 

1850, 1,759,338 
1851, . 2,854,263 

1852, 2,084,574 
1853, . 1,940,798 
1854, to October, 1,465,428 

PlattinRock. *Rush Tower. 

········· ......... 
········· ········· ......... ......... 
......... ......... 
......... .......... 

; 

......... .......... 
········· ········· ......... ............ 
......... ... , ..... 
········· ............ 
......... ......... 
.......... . ........ 
......... . ........ 
......... ········· .......... ········· ......... ········· ......... . .......... 
....... , .. , ........ 
········· 849,092 ......... 694,880. 
.......... IJ15,0liG 

5iiti,41'! 923,026 
722,005 839,7lil'> 
480,085 88G,987 
380,820 !llG,201J 
7!J5,541 727,!H37 
55,887 807,218 

157,GU (i32,807 
......... 6b3,U61 
......... 687,058 
........... 666,93(} 

-··-·•w-·---· ·-··-•·•--••,.•-•-'"""'""' .... ··-"-•''"' 

'l'ot11l Am't. 

219,003 
8134,364 

1,392, 76() 
1,074,lflO 
2,9(l2,831 
1,93G,G32 
1,8\lll, O!il 
l,828,IJ02 
8,015,9!>2 
8,835,818 
2,9u8,81.l7 
8,34!},34.7 
2,!l30,IH6 
2,l.iG0,812 
3,021i,085 
8,ll!l0,814 
~.127,877 
8,710,448 
8,1811,270 
S,1324,000 
8,()0!J,786 
4,1386,019 
3,577,131> 
3,li41, 746 
3,1711,1304 
3,0l:i4,728 
2,fi72,44B 
8,144,Gril 
2,788,184 
2,027,851 
2,182,864 

80,709,605 

From the preceding tables, it will be seen, that, from the incom
plete returns received from the furnaces, there have be.en, from 1848 
fo 1854, obtained from a portion of the mining country of Missourir 
53,663,696 pounds oflead; and that, from only three shipping points, 
at least, 86,709,605 pounds have been forwarded, from 1824 up to 
October of the present year. If to this last be added the 19,483,382 

* Rush ~war became a. shipping point in November, 1841, and to it wa.s sent all the lead; Xl:l'$de at 
perry's Mine, ai:.d, doubtless, mueh more. . I have placed here the amount mad.i at l'erry'1 ll'Ul".D.&<it!,. of 
1fh!d>. an aoouraf;e statement 'Will be obt&lned, by lll\dlug the yield of Pt>rry's BJ.g liode, tl4l.d llalt of that 
from. ~ey's Mitm. 
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pounds, made at Vitlle's Mine, in St. Fran¥ois county, and all of 
which was sent to Ste~ Genevieve, we would have for the least total 
amount, shipped from four points on the river, 106,193,382 pounds 
during this period, giving, for the aver11.ge annual amount, 3,425;593 
pounds. But, that it was far greater, will be evident to you, from. 
an cxaminu,tion of the above data. How rnuch greater, I leave for 

• others to show; my object being now, only to present facts, to which, 
by farther explora.tions, others can be added, until all the materials 
can be gitthore<l for a full and complete description of the Missouri 
mining region. 

Htwe we any evidence, in the above statistics, that there has been 
a falling off in tho produce of the Misso11ri mines? The amount 
pro(luced this year will fully equal that of the li~st, and the produce 
of 1853 wn.s greater tlrnn that of 1852. Compared with relil1ble statis
tics, which have been published, I cannot, from the above, see ati.y 
cviacnt in<licntion of a decline. Schoolcr:tft, in 1819, found forty
ffrn lcn.cl minos actna.lly workcll in Missouri, giving employment to ... 
l, 100 hu,nlls ; and ho, from the returns olitaincd, from the fow ship
ping points that then existed, 11nd to which all the loittl then ob
tiLin<ld wits sent, gave, its the annual yfol1l of the mines, a little over 
three million pounds. At proseM, I do not believe that there are 
even forty.five lead mines aotun.lly worked; and were I to leave out 
of consideration J>erry's, Yall~'s and Skewes' mines (w!ich are 
worked regularly and constantly, with a nearly uniform number of 
hands, most of which are the slaves of the proprietors), I should con
sider, after my observations and inquiries, tht it would be a large 
ostimn.te to plitce the number, actu:i,lly engn.ged in mining, at 200 
persons. And, nevertheless, we find that the avemge · n.m1uitl 
produce of the mines, for the la.st fourteen yea.rs, has been over 
3,8133,121 pounds. Thero will be, as there have been, fluctu11tions 
in tho yield of particular mines; but this affects but little the total 
yield of tho whole. There are IMny rich mines lying now entirely 
idle, for reasons that 11re altogeth9r personal; and during the last 
two years, some valuable mining tracts have remained almost entirely, 
if not quite unworked, simply, because. they were soon to be put up 
to the highest ~idders ; and miners were, in general, unwilling to 
invest their labor, while uncertain how long the right of mining 
would be secured to them; when no assurance could be given that 
they should continue to reap the advantage of any discoveries they 
might make, and when there wa.S every possibility that their labors and 
discoveries would only be for the advanta.g~ of some unknown party.· 

E-II. 

• 
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But, even did full and accurate returns show an evident decline, 
I should not then view it as an indication that our mineral treasures 
were beginning to be exhausted; for, after visiting most of the scenes 
of mining operations, I inferred that the statistics would show an 
evident decline in the annual produce, as compared with former 
years. This inference was drawn entirely from the general character 
of the mining. ' 

That fully three-fourths of all the mineral obtained, in Missouri, 
has been from clay diggings, that overlie the rock, I think not 11n 
unfair nor unreasonable estimate. Such diggings have been every 
where, in certain counties, very abundant; and as any one could 
secure, by the payment of a reasonable rent, the privilege of mining 
on them, there was every inducement for persons, not proprietors, 
to flock from one digging to another. As a general rule, the pro
prietors of the land are not actually engaged in mining, but the 
wealth of their property is developed by those, whose other occupa
tions give them some leisure, and who follow mining, not constantly, 
but irregularly, and at intervals. Oonsequently, most of the mining 
has been without system, and conducted on the most economical 
scale. Neither the means of the miners, nor the mining right secured 
to such persons, would justify any great outlay of capital in the im
provement of property, to which they h1we no permanent title, a,nd 
of which they are liable, at any moment, to be dispossessed, by a 
change of proprietors. As a necessa,ry consequence, slrni'ts are sunk, 
only where the least labor is required, and the least time demamled. 
Frequently, they are driven no deeper than the earth can l)c thrown 
out with the spade. Should, however, perseverance and the pl'ospccts 
induce them to go deeper, an offset is made a few feet below the sur
face, on which the clay, obtained from a still lower depth, citn be 
thrown; and below this, they are not often willing to descend, unless 
mineral is in sight. When, however, encouraged by success, and 
by the daily returns for th~ir labor, they descend still deeper ; a 
temporary windlas.s ·is put up, that can be carried from shaft to 
shaft; and should they, aided by this, excavate the rock, it is an 
exception to the general rule, that they go deeper th11n they can 
penetrate with the pick and gad, driven by muscular strength. In 
general, cribbing is an outl:ty of labor and time, not justified by 
their temporary proprietorship. Thus, everything is done on the 
most economical scale, and in a manner often inJurious to the repu
tation of the mines; for the object is, immediate and daily returns 
for· their labor. 
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That the clay diggings may be nearly exhausted, on the well
known localities, is not improbable; for, most certainly, they are suffi
ciently riddled with shallow shafts, to have obtained all the mineral. 
But the mineral is found not alone in the cla.y, but, also, in the rock. 
Many points, at which it has been thus found, and which have 
been explored for a few feet only, have been already noticed. But, 
that not a tithe of the places, at which it has be:en thus desposited, 
has been discovered, I feel confident. It is, principally, from the 
explorations there, that must be obtained, in future, a great portion 
of the produce of the Missouri mines. This will, however, require 
capititl, tho erection of proper nmchinery, systematic 11nd uninter
rupted mining, and incrNise!l facilities by railroads for tmnsporta
tion; and with such ttid, we ha.vo every assurance, from the success 
of the Y alle, the }'>erry, the Skewes and the Shore mfoes, tl1at 
Missouri will cont.inue, for years, to contribute to commerce a not less 
annuiil prodnce of lca<l, tlum she has, in past yei1rs, for the use of 
al'ts anrl manufactures. 

COI'l'lm. 

Though the ores of this metal have bee~ found at several points, 
in this State, but little has been done towards developing a.nd mining 
this element of State wealth. About 1880, a large qua.!ltity of • 
copper ore was obtained in Washington county, five oi six iniles east • 
of Caledonia, at Walden's mine. It was wo1·ked by Capt. Hughes 
and Elisha Walden. The mining was on the side of a low hill, on 
which no rock in place is visil.Jle. Nothing has, been done, for ten 
or twelve yei1rs ; and the only indication of former mining operations, 
is slight excavations, and the mass of red ferruginous earth, lying 
on the hill side. From the best inform:ttion I could get, the digging 
was shallow, probably not extending deeper than fifteen feet, and 
the ore seems to have been found in .a fissure, the course of which 
was north-west and south-east. Of the exact character of the ore, 
I cannot speak positively, not havi:rg seen any specimens; hut, from 
descriptions, presume they were gree'Q. carbonates and sulphurets. 
By Col. Mcilvaine, I am informed, thnt about fifteen tons of pig 
copper were made from the ore of this mine, which was smelted at 
a furnace on Big ,river, and of which, in 1882, he took with him 
to Pittsburgh, two tons, that were afterwards sold in Baltimore for 
sixteen cents per pound. 

Probably, the next mining of copper ores, was by Messrs. Bredell 
E-II-2 . 
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and Gamble, at Copper !Iill, in Crawford county, in Town. 40 N., 
R. 2 W., Sec. 24, where it was carried on during 1848 and 1849, 
with much success. This hill, the summit of which is capped with 
sandstone, is, according to a barometrical observation, 233 feet high. 
Below this, wherever the rock is exposed, it is magnesian limestone. 
The deepest shaft sunk was 103 feet, besides which, there wore several 
others, varying fro~n seventy to eighty foot in llepth. Two levels 
were run from difleront points, near tho base of tho hill ; one, 
150 feet, and the other 500 feet in length, communict1ting >Yith tho 
main body of the works. 

At the time of my visit, it was impossible to enter tho olcl works; 
for, scvcrnl years l"Lgo, the proprietors, having become so engaged with 
other occupations, that they coukl not give it their nttentiou, sus
pended opern,ti.ons, and it 'vas, consequently, unsafe to enter Llie mi.iteil. 

From Mr. BrcdclI, I learn th:1t the discovery was nuttlo here hy 
the depression observed on the hill side; that rtU their slrnfts were 
sunk through tumbling rock; that the mineral was :1mid thiK loose 
rock, ai1d that there were, in nJl their exc:wtttions, no well-defined 
walls ever found. Tho ores obtuinecl here, were grny sulphul'Ct, roil 
oxide and blue carbonate.. 'l'hosc ores, together with tho mnall pro
portion obtained from the Silver Hollow itnd the PhiJhps mine, 
were smelted at their furnace on tho l\foramec, and the pig uwta1 
made, was sold for $31,366; which, on tho supposition that it was 

·11- sold for sixteen cents per pound, would give, for tho totnl auwunt of 
pig copper made, 195,038 pounds, or ne:tdy eighty-eight to1rn. .But 
the most extensive explorations for copper ore in the St11te, 1uHl tho;,;e 
most energetically ~nd systematically carried on, have been lLt the 

ST.ANTON COI'PER MINE, 

Town. 40 N., R. 2 W., Sec. 2, 

where mining was commenced by the present Company, in 1801, 
and has been continued to the present elate, without interruption. 

This mine is in the spur of a ridge, the course of which is nbout 
N., 70° E., terminating, at its ~astern extremity, in a valley. In 
most places, this ridge is covered with soil, with now and then, on 
its top and sides, an exposure of rock. As we pass from its eastern 
extremity, along the top of it, we find no other rock than magne
sian limestone, in place, until within 300 yards of the rancre of the 
shafts, where sandstone is found both on the top and sidcs.0 At the 
eastern extremity of the ridge,. the magnesian limestone is almost 
perfectly horizontal, with no perceptible dip, until it approaches 
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the sandstone, when . it is seen dipping down for a short distance, 
at an angle of ten or :fifteen degrees, to the west. This' sandstone 
continues west for about 600 feet, visible at points, both on the 
top and sides of the ridge ; but no other rock. was seen (except
ing on the south side, and nea,r its base, where Dr. Shumard 
measured a brecciated mass, eighteen feet high, consisting of chert 
and magnesian limestone), until passing a short distance west of the 
range of shafts, where the magnesian limestone was again visible, 
with, a,t :first, a dip of ten or :fifteen degrees to the east; but a 
short distance further west, on the same ridge, it was horizontal.• 
In the sandstone, whether exposed on the ridge, or examined in the 
driftings, I found no appearance of stratification. The surface of 
the ridge is so covered with soil, that it is impossible to .examine the 
eastern itnd western junctions of the sandstone, with the magnesian 
limestone; but I infer, from examination of the driftings in the 
mine, that the western junction is irregular, with a general course 
across the ridge, of about N., 20° W.; awl that along this line, 
there is, in all probability, a space, for some distance beneath the 
surface, filled with the debris of the two rocks. 

Plate 11. 

Longitudi'.na! Sec!ion of flte Ridge. 

STANTON COPPER MINE, FRANKLIN COUNTY. 

On plate 11, is represented a lon.gitudinal section. of the ridge, 
which will, probably, illustrate, better than a written description, 
the dip and position of the rocks. According to Dr. Shumard, the 
magnesian limestone is the third of the Missouri series; and I have 
no doubt that the sandstone, seen here, is that which overlies this 
magnesian rock.· · · · . 

Most of the mining .done has been in a space, irregular, so far as 
explorations have shown, the direction of which is across and ex
tending below the base of the tjdge, and with a . general course of 
about north, twenty degrees west, .and of an estimated width of from 

• 
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forty to sixty feet, boun<led on the cast by sandstone, ltlH~ on tlw 
west by m:;ignesian limestone. This, so far as explored, lH found 
filled with tumbling rock, clay, chert, cttlc spa.r (semi-crysta.lline, u.nd 
colored red by peroxide of iron), masses of iron ore a11d copper ores. 

l'lttte 12. 

S'J:ANTON COl!Pirn MINl~S, 1"ItANJO,IN OOUN'..l'Y. 
Snulo-~00 fout lo lrwh. 

On plate 12 is a vertical section of this mine, n.nd bolow it, pro
jected on the same pbnc, arc the drifts, from a survny of them nwlo 
by Dr.Recd. 

l!'rom the vertical section, it wi11 be soon that there arc fivo sliaftR, 
the deepest of whi,eh (engine shaft) is 115 feet, and in which is the 
pump, worked by a steam engine. In sinking it, tumbling rock, of 
a magnesian chaNtcter, was found thro,1g)1 its entire depth, and it is 
cribbed from top to bottom. This shaft is connected by a level, 145 
feet in length, with a shaft ninety feet deep, north of it, and thas 
connecting with the main works in the north hill. At tho time of 
my fast visit this level extended no farther than this shaft; hut, 
since then, it h11s 1)een run northwitrdly, tho depth of about fifty 
feet below all })receding driftings; and, as I am informed by one of 
the Company, with good success and fine prospects. Iiovcls have 
been run into the north hill, from both the north and south sides; 
but most of the dtiftings have been fifty feet below those, and above 
which clriftings, only (as represented on the vertical section), tho 
ground has been stopped away. 

'fh~ copper ores found here are a mixture of the gritf'i&i;i:lphuret 
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and the green carbonate. Two analyses of a specimen, which was 
richer than the fwerage run, gave the following. results : -

Silicn., 
Sulphur, • 
Peroxide of iron, 
Oxide of 'copper, 
Carbonic acid, wn.ter and loss, 

1 2 
1.16 
2.02 

12.85 
61.16 
22.81 

1.29 
2.10 

12.20 
60.16 
24.25 

Giving, as the mean of the two determinations, 48.4.1 per cent. of copper. 

The furnace for smelting tho ore is distant from the mine aliout 
one mile, where there is an abundance of water, during tho whole 
ycitr, for w11shing the ores, and for supplying it bla,st for tho furnace 
during eight months in the yen.r. For this last purpose, however, 
the Company have lately erected, n.t this point, n. steam engine, i1nd 
are now enabled to continue, at all seasons, their smelting operations. 
They nre now engaged in smelting the large quantity of copper ore 

· that has accumubted during the present year, and which, it is esti
matc<l, will pro1lucc thirty tons of copper ; tlrnt, added to the twenty 
or thirty tons previously mado, wi11 make tho total r1mount of copper 
made here, since the cornmencemcnt of operations, in 1851, about 
:fifty tons. · 

During the first year of the oporations by the Company, there 
was but little mining, most of the labor lrnving been expended in 
erecting tho furnace; and the iwcrnge number of lrn:i1ds was not over 
six. During 1852, the a veragc number of hands was a, bout ton; and, 
at present, there 11,ro, prolx1,bly, twenty or twenty-five in the employ 
of the Company. 

In Washington county, copper ores have been founcl n,t several 
points, only one of which was visited. 'l111is wa,s Jordan's copper 
diggings, 'J:own. 36 N., R 3 ancl 4 W., secs. 1 and 6. It has.not been 
worked for three years; and the only shaft sunk, which was sixteen 
feet deep, was found filled with wi1ter. Quite a, number of specim~ns 
of sulphuret and green carbonate were found near th.e shaft, and the 
ore obtained wa,s neither sold nor smelted. I inf ei· that the water 
~topped mining operations hero. 

IRON. 

This metal, being the main lever of civilization,its ores are, con
sequently, of the first importance n,nd utility. When abundant, and 
accompanied by facilities for smelting and transportation, they lrnve 
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ever been the surest and most cortfLin sources of indiYiduaJ anc1 na
tional wefLlth, and the most potent agent in securing that greatness 
which certain irntio~s ha;ve obb1ined. 'l'hese ores, Na,turo lurn scat
tered, with a lavish hand, over the territory of .lvlim:iouri, arnl, u,t surne 
points, has treasured them up in an abundance tlrnt scorns inexl1an1:1t
ible. While tho number of localities, at which they a,ro funni1, is 
numerous, at some of them the quantity seems incredible, and can, 
undoubtedly, furnish occupntion for laJ>or aud capital fm.· eentnries 
to come. Tho inland position of these, tho necesrm!'ily heavy ex
penses of tmnsportation, the al>sonco of ra,ilrcm<ls n.r11l the scnl'eity 
of ca,pitaJ, have been tho only lia,rriors to the m1eec~11:if\1l mill.iug of 
this most durable clenrnnt of our Stnto wc:tlth; for, :tt f)l'<lt\<nd, tlici·o 
are but four points in Missouri at which iron ores n,rc smcltell; au<l 
at two ·of these, there is such an aJnnHhnco of ore, t]1at it .ici nl111mrt 
impossible to maJrn any correct estimate of tl.10 rnnnhcr of J\u·11a.cc•::1 
thn,t could be kept in constimt, succcssfol and pl·ofital1k opera.Lio11. 
These points, fLS they ha.vc been, will continue to be the wornlm· of 
tho illiterate, and the n,diniration of the cduca,t(J(l. 

Metallic iron is seldon:1, if over, found pure in tho niinora.1 king
U.om. It is from tho compounds of this metal, with other sul.J:>tanceK, 
that all the iron, empfoyod by. man, is oht:tinod. 

The compounds, or oreB of iron, tlrnt :ne prirwipally use11 fo1: 
smelting, are-the magnetic iron ore; tho specular iron ore; b1·own 
hemntitc, and the spnthic !ron ore. 

1. The magnetic iron ore gives a, ]Jl:wk JlOW11or; wl1<•u pHl'<~, has 
a specific gravity of five; is strongly a,ttractcil ]Jy tho urngnct; fon111l 
amorphous and crystallized; its color is bhck, and itH lnf\tro nwt1dlie. 
"When pme, it conta.ins 72.4 per cent. of iron, a,nd 27.G per cent. of 
oxygen. For tho mttnufacturo of iron, it is not inferior to· ally of 
tho other ores, and is found at tho Shepherd Mount, intermixed with 
specular iron. 

2. Specular iron ore, iron glance, rod hematite, mica.eeons fron 
ore, iron foam, and red-clay ironstone, arc varieties of tho same 
species. The first two names are generally rostrictcll to spccim.cns 
with a metallic lustre; when it has a foliated, or sc:ily appc:tl'<L11cc, 
it is denominated micaceous; while those possessing a. n01H1Hitallie 
lustre are denominated red hematite. If, however, they be intermixed 
with clay, they fLre ·generally denominated red oclire. Its lustre is 
sometimes metallic, sometimes earthy; its color is i1 <fark sted gn1y, 
or iron black,. or red, if earthy, and, when pulverized, gives .!1 brown
red or red powder. When pure, it contn,ins seventy per cent. of iron, 
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and thirty of oxygen. It is found 1Lt the Iron Mountain, Pilot-Knob, 
and many other localities' in Missouri. It does not yield so much 
iron as the magnetic ore, and is difficult to smelt, though this diffi
culty is frequently overcome by a judicious intermixture with other 
ores. It is, also, frequently accompanied with titanic acid. 

3. Brown hematite, limonite, brown iron ore, brown ochre, hy- · 
clrous peroxide of iron, iron-stone, and yellow clay iron-stone, are 
names for v1uietics of the same chemical compound. The name of 
br-0wn hematite is mostly restricted to the purer and more compact 
varieties, that sometimes arc found in mammillary, stalactitic and rcni
form masses. This ore, as ge!lcrally found, cont1Lins some clay and 
lime. All of these varieties contiti.n water, itml, when pulverized, 
give a yellow powder. When puro, it contitins about fourteen per 
cent. of witter ancl sixty })Cr cent. of metallic iron. It sometim~. 
contains phosphoric acid, when tho pig iron made from it is liable to 
contain phosphorus, and, though useful for casting, is unfit for the 
m:mufacturc of sheet iron :tr1d iron wire. 

'l'hi1:1 v:tricty. of iron ore is found at rmLny points. On the hills 
of Fmnklin county it is frequently found in such quantities as to 
give indica.tiomi of extemiivc <lcposits of it. 

4. Spathio iron ore, spi~rry iron, onrbonate of iron. This, when 
crystallized, is generally found in rhombohedrons, and might be easily 
mistaken for carbonate of lime, though its speoi:G.o weight is greater. 
A$ used for metallurgic purposes, it is in a less pure form; and when 
found in the coal measures, is generally intermixed with some sesqui
oxido of iron, clay and silica. 

Though iron ore is universally, in some form or other, distributed 
throughout Nature, com1tituting an essentia.l element to both the or
ganic :Lnd the inorganic king<loms, an<l presented under forms no less 
various thun it is a:lmml1111t, it is :tlmost entirely out of the above 
four ores that all t11e iron is made; and all of these, with the exccp~ 
tion of the spitthi.c iron oro (which, it is not improbable, may yet be 
diso.overccl in the ·coal measures), ha Ye been found. in Missouri. 
Though there are mimy points in.iv.rissouri at which these ores are 
sufficiently abundant to justify tho erection of furnaces, there are 
now but four at which they have been erected. t 

The earliest attempt in Missouri, and, in all probability, in any of 
the States. west of the Ohio, to smelt iron ore, was in 1823 or '24; when 
a blast furnace was erected in Washington county, by Eversol, Perry 
& ltugglcs, b~tween Potosi and Caledonia. This furnace was afte1~-
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warcls known as Perry's oltl iron furnace; an<l from Col. l\foilvnine, 
who was well acquainted with ttll the operations there, I learn tlrnt 
the ore first smelted was obtained from Clear creek, which, ltnw
ever, was soon discontinuetl, because it was believed to contain 
copper; and tlrnt, afterwards, four-fifths of that smelte<l came from 
near AbsnJom Eaton's pln.ce, and was mixed with oro bro11gl1t from 
the Iron Mountain. '.l'he ore nci1r Mr. Eaton'H iH a l>rown hematite, 
appa,rently of a most oxcelknt cpmlity, and cxca.vatccl from a lmnk 
on the hill side. In connection with this hlnst fu1·11nce, vrnre two 
forges. Tho first bar of iron nu1do out of pig rnetaJ in l\TiHsrmri, 
Col. Mcllvaine says, was made on Ocdnr ercek, in l\foy, :182i'i, arnl 
the first blooms were ma<lo in j 8H2. '.l'hongh ore wa,11 iihunclant 
and easily smcltocl, the gT"oat oxr>cnflo of trn,n:;JHH'i.ittion, however, 

)la a new and thinly-scttlocl country, Roon in1hwo([ Llw ahmulommmt 
···. of the enterprise. 'l:ho next Lia.Ht fnrnitco wn,f4, prolmhly, orcetrnl in 

- .. r ... · 1828, by Mr. Massey, in Crnwfor1l, which Jin:; ho(!ll in 8UCuoHHful 
operation up to the present time; but not luwing hClon able to visit 
this, I defer any report upon it. 

In Franklin county there is but one iron fumaco, thongh tlrnro 
is, doubtless, such an abundance of iron oro thm·o, tlrnt many fnr· 
naces could be kept constantly sup11liocl. 'l'hiH fm·naco war; formerly 
known J,y the name of the Moselle, hut is nnw deriig1rntc'l aR tho 
Furnnce of the Fmnklin Iron Mining Company, a.rnl iH i11 'l'owll. ·1·2 
N., H,. 1 E., Sec. 1"1, S. R ;}. 

The furnace is thirty-three foot high, arul the l>foHt is p1·odncc<l 
by a stc!tm engine. The ore is found in bimlrn, of which thoro 1u·o 
four or five now openecl on the hncls of tho Oompn.ny. Ono of them 
is about fifty foot wi<lo itnd twenty-seven foct high. '.l'heso ri<lge
shapod masses, presenting no a,ppeara,nco of strntiflca,tion, arn, iu 
general, opened, or quarried, from the side of the hill, awl arc found, 
on the other three sides, to be surrounded with m11gncHian limostono. 
The ore obtnined from these bnnlrn ii:! a brown hcmittite, intcrmi.irntl 
with yellow ochre, and found, often, in mammillary 11nd Rt:1Ja.ctitfo 
masses. In specimens from onry one of the banks did I find 11ny 
iron pyrites ; awl, in general, the ore is very pure. 

These banks are in the second nrngnesi11n limcst01w, beneath 
which, on the creek, is visible the santfotone that underlies this 
member of the lower Silurian series. 

The :flux used is the magnesian limestone, separated fro1n the 
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chert which accompanies it; and the qualities of pig metal made, are 
numbers one, two and three, of the gray variety. 

An analysis of a specimen from one of these banks, gave -

Silica, . 
Alumina, 
Peroxide of iron, • 
Water,. 

1.36 
1.04 

82.94 
18.54 

In this specimen I could not find a trn.ce of sulphur or phos
phoric a,cid. 

At this furnace has, n.lso, been used some of the hematite ore, 
obtained from 11 dcpo8it on Mrs. l!':i,rrar's land; ttnd an analysis of a 
specimen of this, gave -

Silica, 
Alumina, . 
I'eruxido of iron, 
W11tcr, 

8.03 
0.7\J 

80.4·1 
11.39 

100.05 

Another specimen of a compact, massive, brown hematite, cov
ering the hill sides in Town. 42 N., R 2 W., Sec. 17, N. E. ih gave -

Silic11, 
Alumin11, • 
Peroxide of iron, 
W11ter, 

8.27 
0.70 

80.15 
11.11 

100.23 

The excess in the two last analyses is, probably, owing to a por
tion of the iron being in combination with silica as a peroxide. 

IRON MOUNTAIN. 

Few, if any, locaJities in Missouri arc more widely known than 
the Iron Mountain. The land on which it lies, was a grant to Jos. 
Pratte, that was confirmed in 1836 ; but, on account of the difficulty 
of transportation, and of the impression that the ore could not be 
smelted, this inexhaustible supply was permitted to remain unpro
ductive until 1845, when the Iron Mountain Company was formed, 
and proceeded to the erection of furnaces. 

The Iron Mountain is the south-western termination of a ridge, 
some portions of which, near the Mountain, attain to an elevation of 
between 300 and 400 feet; and the rocks of this ridge, near its 
junction with the Mountain, are porphyritic, containing a large portion 
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of a reddish feldsp111·. The Mountain is a flattened, conical-shapecl 
hill, with an average elevation above tho surrounding valloys of 228 
feet, the base of which covers an area of not less than 500 acres. 
To the west, it gradually slopes off, and this p11rt is c1tllcd tho ~.ittlc 
Iron Mountain. 

Sout.h of the Iron Mountain is MiJlor's Knob, the height of 
which is about 300 foot; a.nd its principal peak is distant from tho 
summit of the Mountain, nbout one and 11 ha.lf miles. lfoford 
Mountain, a hill not quite so high as Miller's Knob, Hos south
west, ancl dista.nt from tho Iron Mountidn, a little more than two 
miles. Both these hills are porphyritic; but, in the valleys along the 
streamsi the only rock seen exposed was tho magnesian limestone, 
which has little, if a.ny, dip. 

For tho accompanying maps, nnmJJOl' thirteen ann fourteen, of 
the country in the immedi11te vicinity of the Iron Mountltiu ancl lliJot
Knoh, I nm in<lolJtecl to tho kinclnoss of Mr. A. H. Ul:ffers, who, at 
my reqMst, visited these localities, and made the necessary surveys 
for their construction. As spechnens of art, they are not less be&u· 
tiful than, I am confident, they ttro correct; and they will give a bet· 
ter idea of these interesting regions tlutn any written description 
coultl. 

As we ascend tho south-western tcrminn.tion of tho Litt1o Iron 
.Mountain, we :find it covered with soil nrnl cla.y, with, now n.nrl then, 
the iron ore lying loose on tho surfooo. Jn i1n.11sing over tho l'idge, 
conrwcting it with the Iron Mount:tin proper, wo find those angular, 
aml partiltlly weather-worn, pcl>11los and masses increasing in size, 
even until we reach its summit, where we :6.n:d diicou«ited 
masses, many tons in weight, and, often, si:s:.' or eight· £~i:n 
diameter. These are, sometimes, almost totally uncover.ed ; but, 
at other points, are seen projecting out from the soil and olay, 
with which they are par~tally covered. Nowhere, on the Iron 
Mountain, can we find any rock ; and the masses of iron ore cannot 
be seen in.place on the surface, but seem scattered, irregularly, in 
confused masses. 

It is not until we leave tho Iron Mountain, and begin to asoad 
the ridge of higher hills, with which it is connected on the eMtt)d 
the course of which is about north-east and south~west, t~ i.i!rei 
could find any thing else than iron ore, and where we :find ~ 

. composed of feldspathic porphyry. According to Mr. y· 
&a.d opportunities to examine, at the most favortirbl!f · 
l~tlliiby, there is a riarrow wall connecting the il111.Q;Wl~llit 
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with the ma,in ridge, along the line of which wall, the iron ore and 
the porphyry are intermixed for a short distance; but, to the east 
of which, the porphyry, and, to the west of it, the iron ore, are each 
found perfectly pure and unmixed. 

In sinking in the valleys around the Mountain, the iron ore is 
found extending out to considerable distances from the base; and, so 
far as explor:1tions have been made, continuing down beneath the 
surface. Between the furnaces, two and three, the Company com
menced boring an artesian well; and, from the journal kept, it seems 
that they have penetrated 150 feet. Tho first sixteen feet was 
through iron ore and clay ; the next thirty-four was through beds of 
sarnfrock, beneath which was a bed of magncsia,n limestone, seven 
and it lrnlf inches thick, which seems to overlie another thin bed 
(seven and a half inches) of sandrock. 

At tho depth of eighty-nine feet, a bod of pure ore, five feet 
thick, was found, beneath which wits seven feet of a porphyritic rock; 
whon, again, at !Lhout 112 feet below the surface, ore Wtts found, 
iuHl into which they sunk fifty feet, without pitssing through it, 
when the boring ceased. :From the journal of Mr. A. E. Leftwicb, 
who had cha,rgc of the boring, has been constructed the annexed 
soction, which shows the thickness of the different beds passed 
through. 

:From surface indications, and from all exploratidns made, the 
whole Iron Mountain seems to be a mass of iron ore. The elevation 
of its summit above the valley, varies according to the point at which 
the mo:1surement is made; and, from the survey of the railroad, I 
tl1kc for its height, 228 feet ; and at this depth, below its summit, 
its b:1se cannot cover a smaller area than 500 acres. Considered as 
a cone, with it base of 500 acres, and a height of 228 feet, the solid 
contents of that portion above the si.trface, is 1,655,280,000 cub:c 
feet. One cubic foot of water weighs 16.3 riounds, avoirdupois; and 
were this mass, water, its total weight would be 103,123,944,000 
pounds. But the determination of the specific gravity of two speci
mens of the ore has shown, that it is l)etween 5.05 and 5.23 times 
heavier than water. Considering it, however, as only five times 
heavier, it would give for the total weight of the iron ore, above the 
surface, 1,515,619, 720,000 pounds, or 230,187,375 tons. The ore 
is the specular iron ore, and is remarkably pure ; and in all the 
specimens examined, I have not yet discovered any other impurity 
than qm1rtz. Its average yield in the furnace is fifty-six per 
cent. The analysis of a specimen gave -
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Silica., O.G6 
Peroxide of iron, 9!J.33 = 69.55 iron; 

and in which I could not discover a trace of titanic or phosphoric 
acid, or lime, or alumina, for each of which I searched in this 
specimen. 

The excavation of the ore has been limited to the western ter
mination of the Little Mountain, where it has been carriecl on afong 
a course of S., 40 E., and extending over a line of 377 feet. At no 
point at this excavation have they descended deeper thttn eighteen 
feet, and to this, only in a very limited space. N oar the surfo,ce, 
the ore is found in pebbles or lumps, varying in size; their edges 
are frequently rounded, and the surfaces a.pparently water worn; 
and the interstices between them are filled with a fcrruginous 
clay, that is used as a flux. Below it, becomes more compact and 
massive. Up to the present time, the Company has had but, two 
furnaces in operation. No. 1, thirty-one feet, a.nd No. 2, thirty
two feet in height, and ea.ch nine feet across the boshes ; but a 
third is now completed, having a height of thirty-eight feet, and 
width across the boshes of nine feet, and will be immediately put 
into opemtion. The large lumps of ore are roasted, 'that they mn.y 
be the more easily crushed. 

An average charge is 425 pounds of ore and clay, with sixty 
pounds of a magnesian limestone; and the average number of clrnrgcs 
per diem, about 140. It is estimated that about 160 bushels of coal 
are consumed in the production of one ton of pig metnl, weighing 
2,268 pounds. The average amount of pig metal, made by each 
furnace per day, is six and a half tons; and the greatest product 
obtained from one furnace, during a day, has been eight tons.* 

The quality of the metal made is principally No. 2, of the gra.y 
variety of pig metal. The total amount of metal made, from the 
commencement of operations to December 10th, 1854, is 24,500 
tons, equal to 56,166,000 pounds. 

The flux is obtained from a quarry of magnesian limestone, about 
half a mile from the furnaces. The rock has a light gray, and, ' 
sometimes, almost a bu.ff color, and with, perhaps, a very slight dip 
to the south-west. 

The analysis of a specimen, from this quarry, gave-

Residue, insoluble in dilute hyurochloric acid, 
Alumina, with peroxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, 

*One furnaoe has since yielded fifteen tons per diem. 

6.97 
1.11 

50.38 
41.74 
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. PILOT·IU~OB AND SIIEl'I!ERD MOUNTAIN. 

About six miles south, and a little to the east of the Iron Moun
tain, are. other deposits of iron ore, not less rich, and, in all pro
bability, not less extensive. One of these, the Pilot-Knob, with an 
almost perpendicular peak, and a nearly isolated position, has, from 
the earliest settlement of the country, served as a land-mark to 
the pioneer and the traveler. 

According to the measurement of Mr. Ulffers, the height of the 
Pilot-Knob is 581 feet above the level on which the bloomery stands 
(this point, according to the railroad survey, is 11,537 feet above St. 
Louis) ; its base covers an area of 360 acres. It is, as will be seen 
by reference to the accompanying topographical map, No. 14, an 
almost isolated, nearly conical hill, connected at its eastern base 
with a range of lower hills •(the :first of which is called Little Pilot
Knob ), that gradually rise in height as they pass off to the east. 

The rocks, near the base of the Pilot-Knob, are seldom seen in 
plac.e; but when so, are of a dark gray color, present quite a sili
cious, and shaly or slaty character, and offer strong indications of 
stratification. They are not, howevet, horizontal, but dip at an 31ngle 
of twenty-five or thirty degrees to the south-west. After ascending 
about 300 feet, the rock assumes more of a ferruginous ~aracter; 
and at the height of 440 feet, we :find, on the north side of the 
Mount.a.in, an exposure of a heavy bed, or. rather stratum, of pure. 
iron ore, about 27~ feet in length, and nineteen to twenty-four feet 
in height, or thickness, apparently passing parallel with the lower 
slaty rocks, and with the same dip, through the Mountain to the 
south-west. It is said that, at still lower poillts than the above 
_stratum, and beneath it, are other beds, interstratifi.ed with the 
silicious rock ; but, at the time of my visit, the sides of the Moun
tain were so covered with debris and undergrowth, that I did not 
find these in place. 

Above t.he heavy stratum of iron ore, which is now quarried for 
smelting, the iron ore seems to be interstrati:fied with the silicious 
rock, even to the summit of the Mountain. 

The ~re differs much, in its appearance, from that of the Iron 
Mountain. It has a more slaty character, and a :finer grain; and, 
in some specimens, assumes almost a micaceous appearance. The 
specimens vary in richness. An analysis of one, gave-

Silica., 12.03 
Alumina., . 1.61 
Peroxide of iron, 86.07 equal. 60.27 per cent. of iron. 

• 
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An analysis of a specimen of the ore, made several years ago, 
gave-

Silica,, 
Alumina,, 
Peroxide of iron, 

23.12 
2.78 

73.74 equa,I. 51.13 per cent. of iron. 

The quantity of pure iron ore at the Pilot-Knob, is not, proba
bly, less than all that portion of the Mountain, above the elevation 
of 440 feet above its base; for, beneath this point, there arc large 
masses a.bove the base of the hill. A section of the Pi1ot-Knoh7 

440 feet above, and parallel with its }Jase, would cover a,n nrea of not 
less than fifty-three acres. Considering the upper 141 foot, a.s com
posed entirely of iron ore, and as a cone, with t~ ba.se of fifty-three 
acres, it would make 108,507,960 cubic feet of iron ore; which 
volume, if water, would weigh 6,760,045,900 pounds. '.l'he specific 
gravity of three different specimens of the Pilot-Knob ore, wn.s fournl 
to be 4.75, 4.49 and 4.66, the mean of' which, is 4.G3; and taking 
this last as the avera.ge specific weight of the ore, it woultl give for 
the total weight of the ore, upon the above supposition, iu the upper 
141 feet of the Pilot-Knob, 31,299,012,55"1 pounds, or 13,D72, 71'3 
tons. The surface of the Little Pilot-Knob is covered with s1nall 
fragments of iron ore, apparently much water worn, and the inter
stices between them are filled with a ferruginous clay. Beneath 
this, at one point, an excarntion has been ma.de, and there arc ex
posed strata of a nrngnesian limestone, which has been quarried for 
a flux; a specimen of which, gave, upon analysis-

Silica, 
Alumina and peroxide of.iron, 
Carbonate of lime, 
Carbonate of magnesia, 

SHEPlillRD MOUNTAIN. 

5.G2 
0.82 

50.10 
43.24 

This Mountain lies S., 51° W. of the Pilot-Knob, and their 
summits are distant from each other 6,987 feet, or about one and a 
third miles. Its height, according to Ulffers' me:1surcmen,, is 600 
feet, a.nd it is, consequently, seventy-nine feet higher than the Pilot
Knob. Its greatest length is one and three-quarter miles north
west and south-east; its breadth, north-east and south-west about , 
one mile ; and its base covers an area of 800 acres. All the rocks, 
exposed on this hill, and -in place, are porphyritic. This hill seems 
to be penetrated with veins or dikes of' iron ore, running in different 
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1iireetions, four or five of which have been already discovered; onl~
three of them, however, lrnve been but partially explored. The 
principal explorations have been at two points; one, on the north
eastern slope, and the other, at the Janis vein, on the south-western 
slope of the hill. At the first, iibout 460 feet above the base of 
the hill, there is tm open cut of 307 foot in length, running west 
of south, and the width from five to eight feet. '.l'ho greatest depth 
of this cut is twenty-five feet. The walls arc well defined, but 
present strong indications that the porphyritic rock has undergone 
partial decomposition. 

'.rho cxplomtion of the Janis vein, the course of which is nearly 
east and west, has been commenced at nearly the same elevation. 
above the base of tho hill, as tho former vein, and ])y an open cut 
nmning e11St. ·This cut has been cxtcnclod cast 160 feet, and seems to 
widen as it enters the hill, for, at its eastern termination, its width i~ 
fourteen feet. Its greatest tlopth is twenty-five feet, and tho wall 
rock presents exactly tho same appearance as the vein on the north
{~.J'll slope. 

'.rho ores ohtrtincd from $hcp1wrd Mountain, arc the magnetic, 
dw specufar, iinrl a mixture of the two. In a specimen of the last 
variety, from which tho magnetic portion was carefully separated 
l)y a magnet, there was found twenty per cent. of magnetic iron ore. 

Two specimens of ore, from different parts of the Janis vein.' 
wore analyzed, and gnve the following :results. Both were compact, 
ll.nd the second· was ti.liken from ·the greater clop th: -

gave-Silica, 
Alumina, 
l'croxide of iron, 

2 gnve-Silica, 
Alumina., 
Peroxide of iron, 

1.04 
0.60 

US.30 = 68.83 iron. 

1.81 
Traco. 
Ull.18 

In the vein, on the northern slope, some few specimens of sul
phuret of iron were seen. 

Those two inval.ua.blc deposits of iron ore, the Pilot-Knob and 
t.he Shepherd Mountain, belong to the Madison Iron. and Mining 
Company, which commenced operations in Nov,ember, 1847. Up 
to the present time, they have had but one bfast furnace in opera
tion, at which has been principally used the ore obtained from 
the Pilot-Knob. The ore is fluxed with a magnoahn limestone, and 
with ferruginous clay; and, for each charge of 400 pounds of ore, 

F-II. 
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there is added, about twenty-five pounds of the cla.y (moist), and 

sixty-three of the lime. It is estimated, that 211! bushels of char

coal are employed in producing one ton (2,:.WS pounds) of' pig 

metaJ. 
The limestone, used fo1· a flux, is brought some two or throe 

miles, from a quarry tlrnt lies in Town. 34·., IL 3 E., Sec. B5, E. 1, 
where there is an exposure of some twenty feet of limestone, con

sisting of scvernl beds, with little or no dip, some of which (parti

cularly the upper ones) arc very pure. An arrnJysis of a specimen, 

from one of these upper becls, which was compa.ct, scmi-cr,pbtllinc, 

and almost white, gave -

Silica, 
Alumina, 
Carbonate of lime, 
Carbonate of magnesia, 

1.01) 

Trace. 
97.0li 
1.70 

Another specimen, from a lower hod, g:we, for carbonate of 

magnesia, fifteen per cent., and in this the silica and a1nminrt wore 

more abundant; but both together did not exceed four per cont. 

In 1850, near the Pilot-Knob, a bloomcry was c;tn.rted, with six 

fires, at which the ore obtained from the Shephenl Monnbtin, is 

prineip11ily employed~ It is estimated tlmt there a.re commmed 

:367 bushels of charcoal, in the production and re-heating of one ton 

(2,464 pounds) of blooms. 
This Comptmy has commenced, and nearly completed, anothm· 

blast furnace, which will soon he in' opera,tion. The hla.st fm·n:wo 

was started on August 11, 1846; and, for the following products 

this and the bloomery, I am indebted to Col. Bogy: -

1st Blast, from August 11, 1848, to October 19, 1848, 

2d " 
3d 
4th " 
5th " 
6th " 
7th " 
8th " 
9th " 

10th " 
11th " 

" February 4, 184\J, to April 4, 184!), 

" May 1, 181£1, to June 31, 1849, 

" July 11, 1810, to Sepkmber 20, 18·1!l, 

" November 8, 18·!0, to Fcbrut11·y 18, 1850, 

" March 22, 1850, to AuguBt 22, 1850, 

" January 11, 1851, to MnJ"Ch 12, 1851, 

" March 10, 1851, to July 8, 1851, . 

" June 22, 1852, to November 12, 1852, 

" July 6, 1853, to August 10, 1854, 

" September 18, 1854, yet going on, 

73 tons. 
300 " 
250 ,, 

580 " 
GD8 '~ 

8~!J " 
21 a '~ 
573 ,, 

4H2 " 
2, HJ7 ,, 

200 " 

6,210 tons 

of pig metal, equal to 14,084,280 pounds, from the 11th August, 1848, 

up to the 15th November, 1354. 

At the iorgc has been mnde 8,000 tons· of bloomP, from the commonce

· im11n.t of.operations in October, 1850, to November 15, 1854. 



DR. LITTON'S REPORT. 83 

The hettrth-stone of the fumaccs, at the Iron Mountain and 
Pilot-Knob, is a Sandrock, brought from near CedtH' creek, where 
there is an exposure of thirty or forty feet of it, and the upper 
strafa are from two to throe feet thick. It is excellent, du.rabfo 
in quality, ancl answers :wo11 the purposes to which it is here ap
plied. 

The analyses of two spociincns of this, gave-

l 2 
~ilica, HG.35 f);)..10 Alumina, . 3.50 :UH) Limo, Trace. Trace. 

In the neiglihorl1ood of tho Pilot-Knob arc several other very 
vahrnble deposits of iron ore; and though, for the want of time, but 
@e of them 'ivas visited, I subjoin the n,nalyscs of specimens brought 
from them., 

The Hogy, 01· J3uford ore bank, lies about five miles south of 
:rilot-I\no1J, in rl'own. 33, B. 3 R, Sec. 2ct, N. E. }. An aMlysis 
of it specimen from thiH mountain, made by me in 18D2, for Colonel Hogy, gn.ve-

Silica, 
Peroxide of iron, 
Alumina, aud lime, 

3.81 
915.lf; 
Traces. 

Specimens from. other deposits in this mountafo, that were ob
titincd at the furnace, ancl had been roasted, were found to conta,in 
a considerable portion of manganese. 

A specimen, from the Dig I{ogy Mount[Lin, in Town. 33, R. 3, 
Sec. 13, S. E. {, a1mlyzc<l at the same time as the <thovo, gave -

Silica, 
Alumin11, . 
Peroxide of iron, 

0.21 
0.51 

99,03 

The Russell ore bm1k lier> south-west of tho Pilot-Knob, and in 
Town. 33, R. 3 R., Soc. 3, R } The ore exists in a porphyritic 
hill, and, probably, in a vein. . It is a :fine-grained peroxide, and 
rcnrnrkably pure. A specimen gave, by analysis-

Silica, 
Peroxide of iron, 

1.16 
98.81 

The Shut-in lies in Town. 33, R. 4 E., Sec. 2, N. f. The ore is 
found here in veins, running through a porphyritic hill. The one 

F-II.-2. 
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which has boon principally explored, is noiwly Yertical; hM a nearly 

north and south course, and tt wi<lth of about one foot; and the ore 

i:3 a comprwt specular variety. It is ycry rich, a.nd is said to work eti:;ily. 

A brown hematite ore, of a pure and most cxcollcmt quality, has 

h:~en found in '11own. 84, H. 8 E., Sec. 21. 

ZlNC. 

As yet, no attention hn:.; boen imi<l to t.hc mining of zinc orNi in 

Missouri. Most of those fournl lmvo boon obtn.inod frmn the load 

.mines; ancl !Lt Perry's Mine, co11si<fomhlo cpmntitic1:1 of the 8ilifmtoK 

:md earhonatos accornprn1y tho gnfoua. At Mount ITopo Mirn·, n 

eonsirlernhlo portion of tho ea.rhmmto might ho procured. 

Shonld, however, tlw rccenily-1li~;nwe1·<~l1 application of the m!i<fo 

()f zinc for a, pigrnm1t, or 0!1101· <fo,coveri<'8 of tlie ltse of zinc arn1 iti.; 

compournls, create 1t still gron.t0r dmna.nd for thfo nwt.aJ, I doubt not 

Missouri will be !tblo to supply:.~ emrni<1erahlc a.mount; for there aro 

many points at which tho ores of 11inc seom to he thci :rMst :ilnm-

1fant of the minera1 dcpmiitR. 
A little north of we:-it, and aliout one and a lrnlf' milofl from 

Potosi, on land belonging to Mo~;:.;1·R. Dunklin awl Arnforflon, thcro 

h7cl.S l)cen tr:wod, on the fHtd'ane of the grnmH1, for 170 yards in. 

length, n k"Clgc of rock.", fl'om four to fJix foet wirfo, t-1ligl1tly pt·o

.iccting a.hove the Rm·fa1·u of the g!'ound. '.l'l1oy seom :1;,; though they 

were roeks standing on t11eir cdgos; but a.re, in all p1·obahiHty, tho 

filling up of a fissure, that has hocri hotter al>lc to withsta.nd disin

tegration. The course of the expoiiu.ro is m:ia.rly north and south. 

rn1is Tock is sulphate of baryta, intermixed with chert and carbon

ate of zinc. It has beon explored ortly super!lcially, a.11d at no po.int 

has the excavation been deeper than two. or' three foot. It is well 

worthy of being tried still farther, to show if it be~ a lode of zinc ore. 

One specimen, from this loca.lity, gavo 5.73 por cont. of oxide of 

i:inc; tho remainder licing sulphate of baryta, silica, limo, alumina, 

wi~ter a.nd carbonic acid. Another specimen, gitvo-

Res., insoluble in acid, 
Oxide of zinc, • 
Peroxide of' iron, 
Ctn·bonic acid, water nnd loss, 

4.04 
55.77 

4.10 
36.09 

44. 76 per cent. of zinc. 

Large deposits of carborn~te of zinc are si1id to. exist in ':J.tow:fi. 36 

N., R. 3 E., Sec. 4, S. E. :i,.npaT )~fr: .lohn.Tamieson's ~?-tl'.ll;,fl,~di,<aiso, 

in SeQ. 7 i of the same to1'1·nljlJ1ij) ;, }tut not being ahl~ to ·~peak £tom 
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personal observation, I s~all postpone, to another time, any re

marks upon them. 
Our State is rich in a variety of other stibstances, that hav(l a 

great economical value, and which must, undoubtedly, at some future. 

day, constitute a not unimportant item of its wealth. Among these 

may be enumerated, its coal, its materials for the manufacture of 

glass, its buihling materials, its limestones, its clays; some of which 

are suitable for fire brick, some for tho manufacture of earthen-ware, 

itnd, 11ot improbably, for the making of porcelain. 

Among these, I mention now, as existing in the greatest abun

dance, and sufficient to supply the wants of. the Union, a rem11rk

ably pure sa,ndstonc, found in the neighborhood. of' Ste. Genovievt•, 

Plattin Hock, aml other }Jbces. This constitutes what is de

nominated the Sn,ccharoidal Sand.stone, and is, i~ many •phtces, 

almost snow white, in becls ea.'lily a.pproached, and of variable thick

ness. This samlsto1ie separates the upper from the second mag

ncsi :111 limestone; allll about eight miles from Ste.' Genevieve there 

is an exposure of it, from twenty to twenty-five feet high. It is 

remarkably white, crmnlJles easily upon a slight pressure, is made 

up of rounded grains, antl has little, if any, cementing substance 

to unite the particles. It does not color, in the least, by heat

ing; and, so far as I could discover, does not ,contain any riiate~ 

rial that, by oxidation, would oblpr the glass .ma~ from it/ "ItriS, 
and has been,· extensively quitrried, and, packed in barrels, is shipped 

fro1n Ste. Genevieve and Plattin' Rock to various points. Two 

analyses of this-number one, by fusion with carbonate of sotla, and 

number two, by treating with hydrofluoric acid, gave -

Silica., . 
Lime, . 

1 2 
~8.81 \JU,02 

0.92 0.\18 . 

In the ncighborhoocl of Ste. Genevieve is an oolitic limestone, 

belonging to the Carboniferous series, and which is extensively quar-. 

ried, both for building. mu,terial an cl for making lime. T~is_ lime

stone is exposed, at some places, from eighteen to twenty-five feet 

in height. It is heavy-beddeu, composed of small egg-like particles, 

in a paste of limestone. It works easily; large and massive blocks 

ore obtained with, comparatively, little labor; and, though1 it will 

not take a high polish, withstands pretty well, so far as it has been. 

tried in St. Louis, the action of atmospheric agencies. It is exte11-

sively quarried and shipped at ·Ste. Genevieve, to points (I believe) 
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both above and below, on the Mi::isissippi river. An rmalysis of 
this gave, for silica and alnmina, 00.14 per cent., n,nd for carbomtto 
of lime, 99.44 por cent. ' · 

In conclusiou, I imbjoin tlio results of tho analyEJe~: of ~:pccimens, 
furnished by youl'sclf and Dr. Shmnard. The discussion of these 
results, so far as they m•i.,v han~ an economieal liea.ring, I Inust 
reserve for a future report; a.ml, for inore minute information as to 
tlw locnlitic•,o,, n.nrl the d1:1.r:1ctrn· of tl1e depnsitH, I rnrn5t refer to yonr 
own report and that .of Dl'. f:\l1mnard, in wl1ic:11, <louhtlc~:f~, will lH· 
given all information on these pointH. 

In tho anaiygos of the lime~;tcmcs, t.lw rne1.luil1, in general, fol
lowed, was to dl'y them at a gi,·on t,(•1upora,turo; to (fo;~olyc them in 
either dilntc mmfatie or nitric aci<l; ont ofwliieh solution, the aJumina 
:rnd O:)idc of iron were precipitated l1y nrnrnnnia, the lin10 1.1y nxa.bk 
of ammonia, and tho 11rngnosia by i1l1.o.'.pli:dt' of soila. "\Vhcn tlw 
insoluble residue was cou:,;i!ll:rahl(·, it YtaH 1nost fh·<11wHll,Y a11a.lyzed 
hy fusing with the ca,rbonatc of r;oda. '.!1110 (putntity of inm :prescmt 
heing very small, I di<l not" sormratc it from the alumina, as tlw 
lahm· and time noco1>1Jary for this wouM ha.vc l)om1 com:iaeru.hle, and 
tho results of no economical value. In 1na.ny, the presence of alkalies 
was cstal1fo;hcd; hut tho <ktcnnina,tion of tho:,;c, howovc·1· interesting 
it might be for ~:pcculati l'C goo logy, wa.8, for tho rimnc reason, omit
ted ; for, in cvel'y eas(', they were p1wwnt, in very niiJJuto quautitios. 

'.J'hc following al"o the a.1rn.1ysc•s of spec~inwns :mut };y yoursolf': -
No. 1.-A Rpecimon of magnc·sian li1ncstone, from tho well of 

Mr. Winston Walker, in Cooper county, and belonging to the Ver
rnicular Sandstone. Two mrnlysos wore made, and g11vo-

1 2 
Silica, 11.811 11.09 
Alumina, with peroxide of iron, 4.IG 2.Gl 
Carbonate of lime, 64.07 50.04 
Co,rbonute of magnesia, 2H.01 2n.011 

OU.OG !J(J.23 

No. 2. -A magnesian Jimostono, from near Chout011u Springs, 
Cooper county, and belonging to th~ Olwutea1t Lime8tone formation, 
gaze-

Res., insoluble in hyclrochloric acid, 
Alumina and peroxide of iron, 
Cnrbonate of lime. . 
C1;1rlionate of mnguesia, 

13.IJO 
2.01 

48.23 
34.93 

99.07 

2 
llUl8 
U.lo 

48.()\;l 
3((ss 

gg,so 



DR. LIT TON'S REPORT. 87 

NO• ~· -A compact, hard and variegatt;ld limestone, from La 

Mine river, and; geologically, belonging to the Lithographic Lime

stone of the Missouri series, gave, dried at 100°, C. - · 

Silica, 
Altimina 1md peroxide of iron, 

Carbonate of lime, 
Carbonate of magnesia, 

Water, 

6.22 
o.98 

89,66 
1.55 
1.68 

99.99 

No. 4. -Compact, bluish gray limestone, from ChouteaH 

Springs, Cooper county, dried at 100°, C. -

Res., insoluble in hydrochloric acid, 

Alnmina and peroxide of iron, 

Cnrbonate of lime; 
HO., . 

1.51 
0.38 

96.88 
0.76 

99.03 

No. 5. -Harcl, semi-crystalline, bhiish limestone, Cooper co. -

Res., ins;:,lublo in hydrochloric aci\l, 1.44 

Alumina and pcroxido of iron, . . 1.68 

Carbonate of lime, · 95.51 

n~. ~ft 

99.10 

No; 6.·~ Ha:rd, ·bluish, serni-cryst11Ulne limestoli~, dried.·at100°; 

O.t f'l'om the Ooal Measures-
. Res.; insoluble in nitric acid, 

Alumina and peroxide of iron, · 

Carbo11.ate of lime, 
Water, 

6.11 
1.72 

91.29 
0.72 

98.84 

No. 7.-'- Impure, sandy limestone, Cooper county- Vermicu

lar Sandstone -
Res., insoluble in hydrochloric acid, 

Alaminn. and peroxide of iron, 

<:Jarbonate of lime, 
Carbonate of magnesia, 

.· 10.{17 
' .. ''i'.1!! 

~a.47 
25.9& 

No. · 8. - Fine blue, sub-crystalline, f erruginous · lim(ilstone, from 

one mile above Boonville - Ooal MeaS'Ure~---

Res., insoluble in hydrochloria acid, 

Alumina n.nd peroxide. of iron, 

Carbonate of lime, _ • 

Carbonate of magnesin, .. 

. 5.04 

2.19 
89.96 

2.29 

99.48 
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No. 9. - Hard, gray and blue forruginous limestone, used for 
building at W cston and Parkville - Coal J}[easures -

Res., insoluble in h;p1rochloric acid, 
Alumina and peroxide of iron, 
Carbonate of lime, 
Cu1·bonate of magnesia, 

2.82 
4.03 

87.Stl 
4.82 

nn.53 
No. 10. -Ifard, bluish grny ferruginous limestone, dried a.t 100°. 

0. - Coal .Zl!leasnres -

Res., insoluble in hyllrochloric ncitl, 
Alumina hnd peroxide of iron, 
Cn.rbonate of lime, 
Carbonate of magnesia, 
Water, 

,1.02 
:1.02 

87.7:l 
1.87 
2.!JO 

fl!l.H:l 

No. 11. -Da.rk, impmc concrctiorntry limestone, from lJlufli':l at 
J,oxington - Coal ]Jt[ea1mres-

Res., insc1lnblc in hydrochloric uciil, 
Alumina und peroxide of iron, 
Carboni;tc of lime, 

7.20 
1.77 

!l0.12 

H\J. l() 

No. 12.-Fine-graincd, fcrrugi.nous limestone-Coal 1J[ea8w·es-

Res., insoluble in nitric n.cid, 
Aluminn and peroxide of iron, 
C:irbonutc: of lime, 
HO., 

r>.27 
:2.57 

\Jf) .. J8 
0.7'.I· 

\Jfl.06 

No. 13. - Da1'k, impure limestone, from blnff at Weston -
Coal Measures -

Res., insoluble in nitric uci<l, 
Alumim1 and peroxide of iron,' 
C:ubonate of lime, 
Carbonate of magncsin, 
Water, 

8.2G 
1.02 

9U1'1 
LOG 
J.00 

OD. 7(i 

No. 14. ,,;__I-ford, bluC' and gray-mottled limestone- Coal Mut
.mres-

Silica, 
Alumina and peroxide of iron, 
Carbonate of lime, 

31.40 
3.42 

64.41) 

99.27 
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No. 15. -Cotton Rock, from Atkisson's well, Warsltw- 2d 
Magnesian Limestone -

Silica, 
Alumina and peroxid0 of iron, 

Carbonr1tc of lime, .• 
Carbo1mte of magnesia., 

13.27 
0.52 

47.01 
38.86 

9\l.06 

No. 16. - Finely-stratified rwrtion of Cotton Rock, from War

aaw-2d Magnesian Limestone-

Silica, 
Almnina and peroxide of iron, 

Cnrbonntu of limo, 
C11rbonate of' mngtHl~ia., 
Wi1tcr, 

03.44 
10.72 
13.59 
10.75 

0.41 

98.01 

No. 17. -Ol>ta.iucd from nc:1r Ruby Walker'~, dried at 100°, C. 

- 2d JJ:Ia.r;ne8ian Limestone -
~l'wo arn1lyscs m:vlo of thifl- one, 1y f\rnion with car1ionate of 

i;1ocfo; tho othc:1·, hy trc:1ting with l1yclr0Uuoric acitl, gave -

Silicn,, 
Alumina, 
Lime, 
HO., 

No. 18. - Cotton Rock, g:1vc-

Iles., insolnhlo in nitric acid, 

Aluminn and peroxide of iron, 
Carhon11.te of lime, 
Carbonate of mngucshi, 
Wi1ter, 

1 
89.18 
7.37 
0.52 
2.21 

99.28 

2 

6.08 
Trace. 
2.22 

6.21 
1 07 

50.80 
40.50 
0.21 

98.85 

No.19. -1\ifagnesian limestone, from 1luff above.Warsaw. 

Tho mass of thif:l rock was filled with c:wities, containing a soft, 

whitish substance, rcsemliling, in its a,ppcara.ncc, i1umbor seventeen . 

.A portion of it, separated, as well as possible, from tho adjacent 

i·ock, gave -

Silica, 
Alumina, with a t:rnce of oxide of h·on, 
Lime, 
Mngnesia, . 

Water, carbonic acid anrl loss, 

91.14 
1.63 
2.60 
1.56 
3.07 
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Tho other portion, gave -

Silica, 
Alumina, 
Carbonate of lime, 
Carbonate of magnesia, 

No. 20. -- Fino-gniincd, gray compact limestone, 

(J.08 
O.HO 

52.16 
40.39 

lH!.23 

Cooper 
county-

!lcs., insoluhlc in nitric acid, 
Alumi1m and oxiilo of iron, 
Carbon11te of limo, 
Carho!rnte of m11gncsia, 
Water, 

No. 21. -Magnosian limestone-

Res., insoluble in nitric acicl, 
Alumini~ and p9roxide of hon, 
Carbonate of lime, 
Carbonate of magnesia, 
Water, 

5.GO 
1.84 

!l0.76 
· 'l'rt1.co. 

0.45 

(l,(l7 

o.r1s 
4!l.ll5 
41.llS 

0.90 

!m;tlS 
No. 22. -Argilhcoous Sfato- Oocil .5f<Jasu1·es
Two arrnJysos, gavo -

Silica, . 
Alumina and poroxido of iron, 
C11rbonato of lime, 
C1<rbonate of magnesia,. 
Water, . 

l 
28.47 
17.!l(l 
4fi.o2 
2.nl 
8.04 

2 
28.GO 
rn.83 
47.04 
ll.70 
Not <lotertniried. 

No. 23. - Calcareous concretions,. in BZ11iff lforw1iav~on ±: .. 
, . '·· "' .. -;- '! --.,>;c;:.. ,·- ,·,_·,<·'S<r\ 

Riis. i~oi'lil;ifo ill hydrochlOric acid, · 
· 1i9f,,a'il!Cl p<!1rt6dde ·of iron, 

131tiite~of iitne, 
c~:t'b~nate of magnesia, 

3g, o·s, ptrifoli~·ri1f~tllioa. 
ll.29 

58:33 
0.77 

99:47 

No. 24. - Gray, semi-crystalline limestone, from Missouri r:i ver 
- Cfoal llfeasitres -

R.e~., insoluble in nitric acid, 
Alumina and peroxide of iron, 
Carbonate of fone, 
Carbonate of magnesia, 
:Water, .•• 

8.24 
11:~6. 

98/M 
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No. 20. - Impure lirnostono, from Missouri river - Ooal 

Measures-

Res., in.~oluhlo in nitric t1eid, 8.45 

Alumina and peroxide of iron, 1.87 

C11rbo11:1tc of lime, 87.70 

C11rbm111tc of magnesia, 2.30 

W1.1tor, 0.42 

100.74 

Nn. 2G. -· Gmy mngnci:;i.1111 limestone, from Misr;ouri river -

Ooal JJfeas.ures. 
Two analyses of tlii8 wore nrndo: -

Rea., inHnlul1lc in hytlrochloi·ic acitl, 

Alumilm and pcroxicle of iro11, • 
01irbmmto of lime, . 

C11rhmmtc of m11g11c~i1;, 
Wt1tcr, 

l 
3.11 
0.01 

G0.18 
2(i.[13 

0.20 

2 
3.04 
n.oo 

01.18 
21i.70 

~1(1.12 HB.U2 

No. 27. - Conorotionary limestouo, from l\fi11t>ouri river -

Ooal JJ.feasurcs -

Silica, 
Almnina, and peroxide of iron, 

Oarbon!Lte of lime, ·• 
Carbon11te of magnesia t1l1il loss, 

17.24 
5.25 

75.82 
1.69 

100.00 

No. 28. - Dark, forruginous fo11~nc, from Missouri river -

Ooal JJ1.('asurcs -

Res., insoluble in liydrochlol'ic ncid, 

Alumin>i 11nd peroxide of iron, 

Citrhonrde of lime, 

C•irbomtto of magnesia, 

Water, 

2. ()1 

1.08 
IJ2.47 
1.84 
0.64 

98.94: 

No. 2D.-Du,rk limestone, from Missomiriver-O'oalllfeasures-

Silica, 
A111rnina nnd pcro:ii:ide of iron, 

Oarbonnte of lime, 

Carbonate of magnesia, 

16.31 
4.01 

69.77 
8.94 

!)9.03. 
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No. 30. -B1·own, fonuginous limestone, from Missouri river -
Ooal JJ:leas·ures -

Re.s., insoluble in nitric aci<l, 
Alnrninrt and pcroxidu of iron, 
C:ll'bonate of lime, 
C1ubonate of magnc6fo, 

3.05 
4.47 

82.85 
8.\JO 

\J\l.77 

No. 31. - Concretions in cmd, fr01n :Missouri river - Ooal 
Measures - consist of ca.rbon:tccous rn.attcr a.nd sarnl, with some 
alumina and a small portion of sulphmct of iron. 

No. 32. - Compact gray limestone, from l'v.Iissouri river-

Res., insoluble in acid, with al1unin11 an<l peroxicle of iron, . 
Curbormto of lime, 
Carbo.nat.e of magnesia, 

1.15 
murn 
r1intce. 

nn.n 

No. 33. -Limestone, from Jenkins' limo kiln, uc:L\' ]'nltoll -

ReR., insoluble in ach1, with alumhm and peroxide of iron, 
Carbomitc of lime, 
Carbonate of mngnesia, 

0.()1 
HR. O~~ 
Trace. 

No. 34, -Talcosc Mineral, from Ferrnginous San<h;tnnc. Two 
detorrninn,tions of· tho silica. wore mttde. Snbst:mcc <lt·icd ~it 

100°, C.-

l 2 
Silica, 4·t•H 4·1.07 
Alumina, ~1(JI.' 37.H3 
Lime, 0.75 
Water, Hi.75 

No. 35. - Oro sent from Cassville. Is Peroxi!lo of Ma.nganeH•', 
with a small portion of oxide of iron. 

No. 36. - Ore sent from· Cn,ssville. Is essenti:1lly Peroxide of 
Iron, with a considerable portion of silica., some ttlumina., :tncl a 
trace of manganes<'.. 

No. 37. -Oro from Cedar Gap, net1r Fremont. Alrnost entirely 
Peroxide of Iron, with some silica and a trace of a.Iumina., a.ml eon
tains neither manganese, phosphoric acid, earths nor alkalies. 

No. 38. - Salt, from near Wilson's coal-bed. Tho gr0t1tor'por
tion of this, is solulJle in water ; this part is essentially sulphate of 
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«dumina, with :t small rpuml.ity of peroxide of iroa .. Tho pa1·t in

Holuhlo in water, was Hilicu, a Rma.11 <p1:i,ntity of alumi1~a antl sulphu-

1·d of iron. 

No. 30. '--Sediment, from :t chalybonfo Rpriug, west of Oscola, 

coutainod only a, trace of silica, with some a1nrnina and peroxide 

of iron. 

No. 110. -S:Llt, fi·om above 1\fost011',.; hrillgc, on tho JJa. Mino. 

'11ho portion Rolublc in wn.te1·, "·a:i 1ml11hato of tho 1wotoxidc of iron 

or coppei·a~1, awl tho insoluble part waB silica, nhuni1rn and limo. 

No. ,rL-- Salt, on tlw rol·k from the s:nnc phce as the nbove. 

'l1lw t1:1h iM Epsom Halt, or 1411lplmhl of ma.gnc1:!in, arnl the rook ti, 

i·nag110sin.11 limc~tono. 

No~~. 4:2 awl 4:~. -]1t'•JWll n('1H:1Lit,1,, from l!Cltl' Buffalo, M'O csscn

Li11Jily tl1u rn;ur. Au a11aly .. ;ifl of 4:2, g:vve-

Hi lien, 
A\nmiJJn, 

Pcroxi•k "f irou. 
W1th'r, 
lit!lphnr, 

• 
2.RS 
O.B4 

84.80 
JU12 
0.12 

100.06 

No. 44. - Galena, from M'l'. Glenn's mine, Cole Camp creek. 

'l'wo dotennirmtions of sulphur, gavo-

Kul1,hnr, 

Load, 

1 2 
13.713 13.8f:l 

8G.4'1 

No. 4G.-]h·own Hem}ttitc, from lmlf a milo wust of Warsaw-

Bulphm', 

Silica, 
l'tlroxidc of iron, . 
AluminfL, 
Wntel', 

l.05 
2.11 

88.85 
0.87 

10.01 

102.89 

."A portion of the iron in this specimen was in combination witb. 

the sulphur, trnd hence the excess. 
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No. 46. -)3rown Hematite, from a largo deposit, near the mouth of Niangua- · 
Silio11, 
Peroxide of iron, 
Alumina,, 
Water, 

4.31'.i 
83.27 
1.08 

11.11 

fHJ.8:.l 

This specimen conttiincLl neither phosphoric aoid nol' linw, hut 
<1i trace of manganese. 

The following specimens were collectecl by Dr. Slmmard. 

No. 47.-Magnesian limestone, of a light gmy, silicious :tp· pearance, belonging to the beds of the 2d l\fagncsian Limestone. from nea1· A. F. Evans', Franklin county, gaYc -

Silica, 
Alumina, with a trace of iron, 
Carbonate of lime, 
Carbom1te. of magnesia, .. 

6.77 
0.(l7 

·!ll.M 
42.05 

llfl.48 

No. 48. - I..iimestone, obtainctl fro1i1 one mile below Vancil' i; 
landing, Mississippi river, gi1ve-:-

Silica, 
Alumina, with peroxide of iron, 
Carbonate of lime, 
.Carbonate of mngnesia, 

28,2G 
·J...tli 

G8,81J 
7.96 

99.53 

The quantities given of the .last specimen, are tho. mean of thf: ll.nal:yaes of two different portions. The silica, from the' analyses of the two last specimens, was dissolved in hydrofluoric, to test its purity. As yet, I have made no analysis of the mineral waters. The specimens of these sent by you did not come to hand until last month; since which date, I have been unabl~ to.find the time requisi(e for their analyais. All of which is respectfully submitted. 

A. LITTON 





MR. MEEK'S REPORrl1 , 

ON 

MONITEAU COUNTY. 

Plt(ll<'. G. c. SWALLOW, 

State GeologiHt. 
Sm: '.l1ho following report is respectfully submitted as the result 

(Jf tlu~t pOl'tion of my la.liors of the past season, not prosecuted under 
your irnmo(li:d.o snpm.·vit:iion, nor liitherto verlmlly or otherwise made 
known to you. 

1\foni!oau county, nK ma.y he Roon liy roforencc\ ton nmp of Mis
~ouri, occuvicH 11 poHHion u,]mo:-it exactly in tho center of tho Stntc; 
boing homHfod on tho oar;t, by tho Missoul'i rivor nnd Colo county; 
on tho south, by Colo, Miller and l\forgan counties; on tho west, by 
Morgan and Coopdr counties; an.d on tho north, by Coopor coiu1ty 
an.cl tlw Missouri river. It embraces a supor:ficial are}1, of about four 
hundred squa.ro miles, awl prosonts every vu.rioLy of elevation, from 
that of tho low alluvial botto1mi of the 1foisouri, to the high pmirie 
distrfots of tho ~w11th awl wm;t, which rise to an altitude vn,rying 
from t1m•e lmndrctl awl fifty, to nea.r five h1mdrod feet u.bovo the 
.:Vlir;sonri river.* In general torm:;1, tho f'ace of tho country nmy ho 
dntriH:tcri:;md as broken rmd hiily, though there arc districtfl of con
>lidcruliln extent, I)Of\SCRRing an cxeel1ent soil, and only sufficiently 
un1lulnt.ing to seem·o good dr:iinn.ge, whilst even in tho more hilly 
portiorn-1 tlwre iK nnwh goo[l a.ruJJle land, in the small valloys1 and 

along the gentler cilopml. 

* lllfony of tlio Ilarometricnl obsor•vn1.ioNs made, w~th a view of determining 11p
proxim1ttoly, the olev11Ltfo11 of tho country, wero cartifully c11lc11btcll by Mr. Warwick 

· Uough, of Jctferso11 city. 
I nm alHo \tnde1• many obligations to Prof. Geo. C. Pratt, Assistant J<1ngineer of 

tho Pacific Uailroad, for a profile of tho country along tho line of that ro11d through 
tlio county, from which much useful information was obtained, in regard to th~ 
elevtltion of the country. 
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The supply or' good timber is ample, esp~cially in the r o ·thern 
. and eastern portions ; and even in the prairie district~, there is tim

ber along the small streams, sufficient for the wants of the country. 
The growth in the valleys, is principally oak, maple, hickory, ash, 
walnut, hackberry, buttonwood, poplar, &c. On the higher country, 
the forest is almost entirely composed of oiLk and hickory. 

In the valleys, and along most of the streams, good springs are 
frequently met with, but on th(} higher part of the country, especially 
in the magnesian limestone districts, springs n.rc not so common, 
consequently the inlrnbitauts generally depend upon what are 
termed "cistern wells;" that is, wells of ordinary depth and con
st~uction, into which rain water is c:1rried by spouts from the house
tops. Owing to the retentive na,turc of the superficial deposits of 
the country, it is rarely found necessa,ry to cement these reservoirs, 
to make them retain water; and they are always sunk to a sufficient 
depth to preserve it fresh and cool. 

The principal streams· in Moniteau county,, are the I.ii.ttle Saline, 
Little and Big Splice creeks, Moniteau and Moreau creek~, and their 
tributaries. As the first .of these runs through only a small portion 
of the northern extremity of the county, and the two following are 
but small streams, they need i;ccejve no especial .notice here. The 
Moniteau, which is about thirty yards wide near its mouth, heads in 
Cooper county, and traverses the northern part of Moniteau county, 
in a direction a little south of east. It Las a considerable fall, and 
a.ffords water enough, excepting in very d1 y wc11thor, to fumish some 
good sites for mills. The Moreau is itbout twice as farge as the 
Moniteau. It heads in Cooper and Morgan coun~~es~ and , fl.owe 
through the southern part of Moniteau, in a soath..etilil't dirootiion.. It 
is a crooked stream, and has numerous large branches,' which .spreiad 
out in various directions. Some of these branches, as well ae the 
lltain stream, have sufficient fan; and are large enough to furnish 
nluable water-power. 

QUATERNARY DEPQSITS. 

Of the quaternary, or modern formations, which you have, in 
your vertical section of the strata of the State, divided into All~· 
11ium,, Bottom Prairie, Bluff, or Loess, and Drift, I have recognized 
til.e :first two in the: alluvial bottoms of the Missouri:, along the~~~ 
~ pa.rl.of the oouilty. . . .· .. , ::~1,111t~1!'. 
·"~!;'·~·Hawing section of the banks of-the Mis~olti~:.~'fil,~ ':, ;~('~r:;~·.}Z': , . ... " ..... . 

~'-' '::_y;:~',· 
: -'. ,,i.~''.' 
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the mouth of a small stream, known by the name of "Splice Creek," 
conveys a very correct idea of these beds, as seen in this part of the 
coilnty;-

No. 1. -Twelve to eighteen inches soil and yellow sand. 
No. 2.-Eight h{ches dark vegeh1ble mould and sand. 
No. 3. -'.1.'hree feet light yellowish sand, irregularly stratified. 
No. 4.-Three foet ash-colored sand and clay, interstre.tified with seams and 

thin beds of dark gr11y clay, and vegetable mould. 
No. 5. -Fifteen feet rcgul!irly-stmtified, fine dark bluish gray clay, or marl, 

with logs and whole trees embedded. 

The entire thickness of No. 5 is not known, as it passes down
wards to 11n unknown depth below low-water mark. T.his bed is 
very rich in calcareous mitttcr, and closely resembles, in color and 
composition, the dark marly clays of the Cretaceous formation, far 
up the Missouri, in Nebraska Territory, from which it was, doubtless, 
derived. 

Over the higher portions of the county; after leaving the river 
bluffs, beds of red and yellow clay, sometimes nearly free from ad
mixture of other matcrialr;, but more frequently mingled with frag
mentfl of chert, &c., a,re everywhere met with beneath the soil and 
8ub-soil. These deposits vary from four or five, to fifteen or twenty 
feet in depth, and rest dfrectly upon the rocks composing the solid 
f'r11.me·work of the country. l3y whatever' agency 'they may have 
been;dep.osited, it appears clearly manifest, the loose masses of chert 
and other materials contained in them, have not b.een tl'.ansported 
from any very great distance, as they show little' or no marks of 
attrition, and all belong to formations immediately beneath, or which 
are known from remaining outliers to have extended over the locali
ties where we now find them. As these clays cliffer somewhat, in 
color ancl composition, from the Bluff deposit, as seen along the · 
Missouri, and are, so far as my observations go, destitute of the 
shells and other organic remains found in that formation, where it 
is well marked, I am not quite satisfied they are the same . 

. In the northern part of the county, especially near the bluffs of 
the Missou.-i, the clays, previously referred to, are sometimes over
laid by a fine ash-colored, somewhat arenace0us deposit, which I 
suppose to be the same as the Bluff for~ation; this, however, was 
not seen south of the Moniteau. 

· Of Drift, unless some of our superficial deposits of clay may be 
referred to that agency, I am not sure we have any, as no boulde:re 
Ol' beds of sand .and wateMVllrn pebbl~a were anywhere met with in 

a-:.II 
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the county. In one of the southern townships a few partly-wom 
fragments were occasionally seen ; but, as they all belong to sedi
mentary rocks which occur in that part of the county, and were 
always found along ravines and branches, their slightly-worn~ appear
ance may be due to other causes. 

Exclusive of the recent or quaternary deposits, the formations 
of Moniteau county may all be referred to the Carboniferous, De
vonian; and Silurian epochs, though we have nothing like an un
broken series of the various rocks composing either. 

CARBONIFEROUS SYSTEM. 

Aside from the isolatecl bodies of coal so common in: this region 
of country, the next rock in the descending order, after leaving the 
quaternary deposits, is that part of the Carboniforons system, cnllod, 
by Dr. D. D. Owen, in his Report on the Geology of 'Wisconsin, 
Iowa, and Minnesota, 

ENORINITAL LIMESTONE. 

This rock-whether considered with regard to its thickncr,:'1, its 
economical value as an inexhaustible store of mrttcrial for the m:rni.1-
facture of quick-lime, or with regard to its influence on the topogra
phy of the country- is by far the most important limestone in the 

- county. As seen here, it is a coarse, semi-crystalline .limestone, 
containing· more or less cherty masses in the form of concretions. 
It is everywhere easily recognized, as well by its strongly-marked litho
logical characters, as by its many characteristic organic remains -
being, indeed, almost wholly composed of columns and other parts of 
Orinoidea, broken ancl mingled together with a great profmiion of 
corals, shells, &c. The lower part has usually a yellowish hue, :tnd is 
generally not very compact, being little else than a mass of 01"inoidal 
remains, with barely enough inorganic calcareous mtitter to cement 
them together, whilst the upper part is more compact, and has, for 
the most part, a lighter color. 

In districts immediately underbid by heavy beds or this forma
. tion, especially .near the bluffs of streams, numerous "sink holes " 
are met with. . They have, usually, the form of a broad inverted 
cone, and are not confined to the surface materials, but always ter
minate in a :fissure or cavern in the rocks beneath. Many instances 
of this kind may be seen near the Missouri bluff.'l, north of Mount 
Vernon,. where they have been mistaken for ancient mines. Exactly 
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similar sinks occur in tlistricts, underlaid by heavy beds of Lower 
Carbonifei·ous Limestones, in Kentucky, Illinois, Indiana, Tennessee 
and Alabama, where they ·have no connection with metalliferous 
deposits. · · 

The fossils most frequently met with in this rock, in Monite11u 
county, wore the following: viz., One or two species Zaplwentis, 
Ortld1J JJ:liehez.ini, Spirifer Mtspidatus, S. Bi~1·lingtonensis, 8. striatus, 
Produotus semfretlaulatus, P. punatatus, two species of OapuZ.us, 
and two litrge species of JJJuornplialus. 

'.l'hil'l formation enters Moniteau from Cooper county, and uncler
Hes a.11 tlrn.t portion of the county north of 1.Vfoniten,u creek, except
ing u.long the borders of that an1l other stremnR, whe1;e it has been 
dcnutle1l nwa.y, so as to expose the lowpr rocks. It is seen, however, 
in greatest force a.long 'tl10 Missouri river, nen.r Mount Vernon, and 
for five or six miles below tlmt Yillage, where it composes most of 
tho upper 1mrt of those bold mm·n.I precipices, which form such a con
spicnons foa.tnre in the topogrn.phy of that region. 

In thi:> pa.1·t of the cmrnty, it v:1ries in thickness, from forty or . 
fifty, to one hundred anrl thirty feet, in proportion n.s it has been 
more or less worn awny hy the erosive ttction of ntmo11pheric agencies. 
As it is quite probable, however, ·that some of ,the upper part wa,s 
covered by tlre slope, at. the rilaco where it mensurcd one hundl'ed 
a.nd thirty feet, its maximum thickness, in this.county, may be set 
down as about one hnndred and fifty feet. On .following it south
ward, and south-westward, it is found to diminish mpidly in thick
nesi:1,· partly in consequence of the clenmlation of the upper surface, 
and, to some extent, in consequence of the thinning out of the lower 
beds; so tlmt, by the time we rmwh the neighborhood of Moniteau 
creek, it is found to be, as previously st:1ter1, either entirely worn 
fi!,wn.y, or Cl'Owning the summits of the highest elevations, and only 
mainti1ining a thickness of from twenty to forty foet. 

South of the Moniteau it again makes its appearance in tbe form 
of numerous local patches and small outliers, which are seen at inter
vals, even to within a short distance of the southern limits of the 
county. Some of these may be so connected with larger bodies of 
the same formation in the surrounding counties, the Geology of 
which is unknown· to me, as to. be improperly called outliers. 

Judging from numerous exposures seen· along the tributaries of 
Moniteau and More.au creeks, a considerable portion of the, divide 
between the head-waters of those streams, in Town. 45, Rs.16and17, 
is undedaicl by this formation, varying from ten to :fifty feet in· thick-

G-II...,.-2 " 
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ness, which may he connectecl with In.rgcr bodies of tlii8 roek in 
Cooper a.ncl Morgan counties. At a.ny ra.te, it was mot with iu '!'own. 
45, It lG, at the following locn1ities: viz.; In the eclge of Cooper 
county, on Upper Brush crock, near }\fount I>Ie:1sa.nt Meeting Ilonsc, 
where it i:i seem in a bluff, exposing a thicknmis of a.llont fifty feet; 
tw1l ou tlrn farm of :Mr. Solom.on Kcn1p, in See. 24, whel'c a bed twelve 
feet in thickness rests upon one of the olclc:;t rocks in the•cmn1try. 
Inn.: 17, of sa.n;e ~l'ownship, it wa'l Hecn on laud rrwnell l.Jy .Jwlge 
]3rookling, in Sec. lO, exposing a.lwut fifty foot in tliickneKK. About 
three mile8 south of laflt locality, it wn.:' u.ga.in ohc:ervc<l) on :t strea.U.! 
knmrn as "Willow ]fork o:f tlic l\fo1·ea.11, wliorn it. fornis ii. l1luff t11irty 
tH' forty foot in height. On iJ1c ~1ou!h si1le of tl1e same l>rn11d1, in 
south-wm;t cornm· of Sec. 2G, on ln.11d OWlle<l by Mr. H.olw1·t J>ricc, 
iL ngnin crops out, expo:'<ing in a. hl1dY) n. tliiclrness of t1nmiy-t.1yo feet. 
Sumo sixtc·t~n feet of the lower pnrt; of Llii1:1 l:ti:lt expo:·mro a.1·<· com
po::;ccl of the ]OWCl' yellow 1Jc1Js SO frei[l!Flltly mot witJi, llOJ't!i of th~~ 
1Vfonitc:~u, but which were not recngniirnd. iit any other lomdity ~muth 
of tha.t stream. · 

"\\Tith the above exceptions, thiH rock only exists in thhi coHnty, 
wmth of the J\fonitc::m, m; loc:1l outli<•rs of coinpa.ra.tivcly limited 
extent. ~\1 refer to all of tliese in clcta.il, would lle cxccc1li11g;ly 
tedi01.w, ancl serve no useful purpose. I wonl11, thm·cforo, 111,•1·cly 
rernark, that they ure fournl a,t vnriom1 cleva.t;ionR, a.ncl rc;,;t; Mnl!te
t[mes on one, awl sometimes on a.nothor of the oh!cr roelrn. 
mu.ny instances, they are seen in the va.lloyR, alo11g slope:;;, awl on 
the tops of hil1s a.nd ridges, dipping into the c:u·th, i•t variouH a.ngle11 
below tho horizon, without regirnl to the general dip or inelination 
of the older rocks upon which they reRt. An instance of tliis kind 
may ho soon on the left side of the l\forcau, in Sec. ·2a, '!\nvn. 45, 
R. 16, which wil1 be better understood by roforence to tho follow·· 
ing figure:-

NQJ, 

N2:J. 

i i- repr($'f:lnt huge lllttfl&~s of Encl'inifa,l J,imestone, on the i:iurumit and sJo,pe of a rldgo, 8oventy 
.~\'\0t in height, plunging at different anglos houenth the soil and loose chert, whil~t undi•turbod strata 
·<>f, ~nesiaD limestone (") are seen Lelow. No. 3, 3, 3, represent slopes where no roc;ks are seen 
.illl:~· ... \11<111esofthisklnda1·e S{l common, in this region, as to haveattrilctedtheat.tont!on of the 
.J>OO'.Phi I>! •fue county, by whom lhllSe titled massos of limN;tono have been termed "Tumbling ltock~." 

., . 
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That these masses have not been thrown from their original 
horizontal position by forces, acting from bcnc.ath, is manifest from 
the undisturbed condition of the strata upon which they repose; 
consequently, their present rmomalous condition must be due to 
some peculiarity of those denuding agencies, whatever they may 
hav~ been, which have so strongly modified the physicalfeatures 
of the country. 

CIIl~MUNG GROUP. 

In the northern part of Monite:iu, we have everywhere, imme
diately hencath Encrinitu.l lihnesti:mo, the upper memher of a series 
of rock1<, apparently of the age of the Chemung Group of New York. 
Like tho Encrinitnl IJimestone, this upper me1uhcr of' the Uhcmung 
(Ohoutenu !Jimestono of the genornl section) is most extensively 
developed in tho northern part of the county, nfong the Missouri 
river. Southwarcl a,nd soutJ1-westwm~d, it diminishes in thickness, so 
tl111t with, porhnps, only a few unimportimt exceptions, it is met with 
on the south side of the Moniteiw only, as outliers. 

Along the Missouri', in the vicinity of Mount Vernon, it varies 
in thickness, from sixty to eighty foot, and forms a considerable por
tion of' tho lower part of tho high bl11ff.'I seen noiu· that pfat:e. Near 
the Moniteau, it is not generally well exposed, but is seen under cir
cumMtances indicating a thickness of from forty to fifty feet. Sounh 
of tho Moniteau, it is known to underlie the Enorinital Limestone 
mentioned as occurring in Sec. 2.5, Town .. 46, R. 14, and is pro~ 
bably coextensive with that rock, tl"Wlee into Colo county. Ex
cepting at one other locality, ·on Willow ]'ork of the Moreau, some 
four miles from the county lino on the wost, antl itnother in section 
11 of same township and range, it was not met with south of the 
Moniteau, in this county. At tho first of tho lu.tter two places, mlly 
a. foot or two in thickness of tho upper pa.rt is seen forming the bed of 
the creek, ~tnJ passing beneath a bluff of Encrinital Limestone, pre
viously referred to. As all the outliers of Encrinital I.-imestone seen 
south of tho Moreau, appear to rest directly upon the older rooks, it 
is probably reduced here to n thickness of eight or ten feet. 

Although there is everywhere a strongly-defined line of demark
ation between this rock and the Encrinital Limestone, both as regards 
mineral and prevailing palreontologioal chS:racters, the line ·separat
ing its lower beds from the rocks beneath, is often so faint, in this 

• county, as to be scarcely recognizable where no fossils are.met with. 
As seen· in Moniteau county, the Chouteau Limestone usually 

presents the following characters: The upper part, perhaps about 
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one-third of the whole formation, consists of a heavy-bedded, bluish 
gray, impure calcareous mass, with occasional concretiornLry bodies 
of calc spar embedded. This pn.rt of the formation is gcneraUy 
nearly destitute of orgn.nic remains; though in the upper pa.rt, near 
its junction with the Encrinital Limestone, we sometimes find it pccu

-liar llueoid, very nearly like the species so abund11ut in the Oai~da
galli Grit, but perhaps more i10arly related to some of th?sc of' the 
Hitmilton and Chemung Groups of New York. The only other 

· fossils found in it, were· a Ori no id, a retieula.ted coral, an<l a small 
Tiwbo-like Gaste1·opod. · 

The lower beds are generally distinct enough from tho upper 
though sometimes, near their junction, they alternate, 1tnd at others, 
shade almost imperceptibly into each othe.r. In composition, color 
and other characters, tho lower beds present a eom;iderable v:tl'iot.y, 
l)Ut arc genemlly ha1·d, compact limoKtones, of a gray 01• 1.ilnish gra.y 
color. For the roost part, they arc in mthcr thin fayers; un1l, w hero 
much exposed, show a dh;iposition to split into thin sholly i1iuccs; 
though~ at some -places-, the layers run togethlilr and form more mMis
ive beds. 

Of alI. the rocks in. this county, these .lower beds of Chouteau 
Limestone iti'e perhaps the most interesting to the Pulroontologii-it; for, 
although not gcnemlly so highly charged with organic rcnmins as 
portions of the Encrinital Limestone, their fossils arc us1mlly found 
in a better state of preservation. '.l.'he species most froquc11tly met 
with; were the same as those ;·efcrred and named as follow:; l1y Dr. 
Shumard: Ortlds resupinata (JJiai·tin), Prod,uat·us .Muraldsonia
nus? (Kon.), P. subaeuleatus (Murali.), Spirifer striatus? (Mar
tin), Rkyneonella gregaria (Shumard), R. obscuraplieata (Shu
mard), Terebratula lJ'usiformis (Mureh. and Ve-rn.), and Avieula 
Oooperensis (Shumard), together with a considerable variety of 
Nuaiilas, Peetas, Avz'eula, and other Aeephala, closely allied to, if 
not identical with, Hamilton .and Chemung species. I also found 
in these beds, at some localities, a peculiar < .. landa-galli-lilce Ji'1uaoid~ 
apparently identical with that in the upper .bed. 

The best locality for the fossils of this rock, seen in tlic county, 
is at Mount Vernon, where I collected specimens of nearly all the 
species usually found in it, together with some new species not 
hitherto met with. As they, together with those collected from 

. other rocks, will be thoroughly studied by Dr. Shumard, the able • 
Pa:lreontologist of the Survey, it would be going out of my province 
to attempt to characterize them here. 
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The stratigraphical position of this and the other two members 

of the same series (Lithographic Limestone and Vermicular Sand

stone*), with relation to other well-marked geological, horizons below 

them, taken in connection with their organic remains, leaves little 

room to doubt that they represent the Chemung Group of New York; 

though, as in the case with the Chemung in eastern New York, they 

also eonta,in some Hamilton forms. 

DEVONIAN SYSTEM.t 

UPPER HELDERBURG-ONOND.A.G.A. LIMES'TONE. 

Immediately beneath the Chouteau Limestone, at some locali

ties in Moniteau _county, we have two rocks, which, although quite 

distinct in their mineral characters, evidently belong, judging from 

their organic remains, ·to the same group. 

The upper of these two rocks consists of from ten to forty feet 

in thickness, of gray or bluish gray limeston.e, in layers and beds, 

which shade off upwards into the lower p11rt of the Chouteau Lime

stone, in such a manner that it is not always easy, where fossils are 

not found, to say where tho one ends, and, the 9ther begins. It is, 

however, generally more crystalline than the Chouteau Limestone. 

Those upper beds were only recognized in the bluffs along the 

Missouri river, though they may exist at other loealiiies in the. county, 

t)iS.i,two\1ld,l:.i,e '\'ery difficult to distinguish them from the lower.beds 

of thti Chouteau l;iimestone, where fossils are not found. These beds 

were first observed in a bluff, a short distance above the mouth of 

Splice creek, near the residence of a gentleman, by the name of 

.flhields, where they present a thickness of about thirty feet. The 

'following is a natural section of the rocks seen at this place, and 

shows the relations between the beds under consideration, and the 

other rocks with which they are associated. 

* Not represented i~ this county. 

t I am far from considel'ing it a settled question that we should not c11rry up 

the Devonian so as to .t11ke in the Chouteau Limestone. It is true, by so doing, we 

would include, along with many Devonia.n forms, e. few, apparently identical with 

species hitherto regarded as peculiar to the Carboniferous system. Not so many, 

however, as there are of Carboniferous forms in the Hami:Iton and Chemang groups 

of New York, both of which are considered by Murchison and Vernenil as Devonian. 

After all, it must be admitted that in this country, where we have a complete series 

of the Palaeozoic rock, the limits of the Devonian system, both upwards and down

wards, are not so strongly marked as would appear to be the oase in the old world. 
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Ji'lg. 2. 

IVER RlVE.R BANk 

i-ropresents the Enel'inltlll Limestone, eighty fuot In tl11"knoMH; j-tl1e Chouteau I.lmo•torrn; m 4 
-some thirty feet of the beds abovo rofurrod to; 1111d m, l•~Momo •lght. r,,.,t In Uil<:k110H of tho lower 
member of the same group; u-is a bed of sandstoue, h01·oat'tur to ho muutlonml. 

At another locality, two miles and a lmlf' f1trthor down tho river, 
these upper beds are again seen in a bluft; benoitth tho Chouteau 
Lill';lel:lton.e, and' resting directly upon the 2d Magnesian·!Jimestone, 
where they mp pear to be only ten feet in thickness. Some three-qua.r
te rs of a mile lower down the river, the sa.me bedt. a.re. a.g•,-~ 
holding the same position with rel'ation to the Chouteau Limmoie, 
btii r~sting ap(l.lil: the. Sa.ctlha.roidal Sandstone, and presenting a. thick
ness of twenty f ect. 

The m~st common fossils in these beds are the following.: - One 
or more species of Oyatlwphyllum, Favosites polymorpha, Terebratula, 
retiaularis, an elongated Bracldopod of the type of Pentamerus 
elongatus of the Onondaga Limestone (New York), a small species of 

· Pentamerus related to P. galeatus, but, perhaps, more closely allied 
to forms in the Onondaga and Cornif erous Limestones, a LeptaendlJ or 
Strophodonta, two species of Spirifer, and fragments of Trilobitel. 

Below the above-:mentioned beds, we have at som.e pla ;~,· ·· '• 
~li.liiteau county, the lower member of the same group. '.r~ , 
~~uh in its composition, being at some places au a;rell)i~I 

'~ ., . 



MR. MEEK'S .REPORT. 105 

limestone, and at others a calcareous sandstone, and I even suspect 
it passes, in some instances, into a pure quartzose sandstone. 

This formation was only met with at the following localities: -
First, in a bluff on the Missouri, already referred to. (See a b of 
fig. 2.) At this place, it is a calcareous sandstone, whilst at another 
point, only a short distance along the same outcrop, it passes into 
layers of arenaceous limestone, containing its usual fossils, and alter
nating with beds of obliquely-laminated sandstone. It also occurs 
in the bed of a small branch of Little Splice creek, some mile and a 
quarter south of the above locality, where it is more calcareous, and 
contains many fossils, of a few species. 

On the north side of the Moniteau, it was again_ seen at Mr. 
William U.outon's pl!1ce, in Sec. 27, Town. 46, R. 14. Here is only 
exposed about eight feet at the base of a hill, and it is made up of 
cotirli!e, partly~rounded grains of quartz, cemented with calcareous 
matter. · 

The only orga.nic remains seen in this piirt of the group were 
Tm·ebrat1da reticularis, an Orthis like 0. restipinata, a plica.tell 
Spfrij'er rather under medium size, and a small smooth Spirife:r. * 

LOWER SILURIAN STRATA. 

The rocks, in Moniteau county, .referable to. this epoch, ap
pear to be the same as your Saccha.roidal Sandstone, itnd 2d. Mag
nesian Limestone. I would just here remark, however, that there is 
more difficulty and uncertainty in identifying the various members 
of the great series of magnesian limestones· and sandstones, lying at 
the base of our palaeozoic ro-0ks, £han is met with in any of our other 
formations. 

SACCHAilOIDAL SANDSTONE. 

The rock I have supposed to be identical with the above, is, every
where in Moniteau, excepting in a few instances where it is very 
thin, a heavy-bedded more or less friable sandstone. It is usually 

*'This formation, and the fast-mentioned beds, taken ·together, contain an as
semblage of' organic forms, limited in their range in the New York system to the. 
Upper Helderburg group. (Corniferous and On~ndn.g11. Limestones, and Schoharie 
Grit.) This fact, together with their positiol) above the Cape Girardeau limestone, 
which appears to represent the upper p11rt of the Lower Helderburg g~oup, fixes very 
definitely their position near the base of our Devonittn rocks in the West. '.l'he Oris
kiimy S1mdstonc, and, perhaps (as a distinct mass), the Gauda~gnlli Grit, having no 
representatives in the West. 
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indistinctly stratified, arnl varies in its color, from nc:irJy a pure 
white, through various shades of yellow, to a kind of dusky brown. 
The darker colors being usually confined to, or near the wrnd;l1ered 
surfaces, whilst the interior, beyond the influence of a.t1110:-:pl1cric 
agencies, is lighter. Where it has nearly thinned out, it is more 
distinctly stratified, becomes harder, and i8 rnmnlly brown or lJrown
ish red. Sometimes it conta.ins enough calca.reous mntter to c:.wsc 
feeble effervescence when acich: are (lroppecl upon it. 

This rock flppeiws to exist beneath the prcviom:ly-rncnt.innot1 forrn:dfons, in 
neflrly all the county north of' Moniteau creek. Bouth of the llfouitcrrn, it; is known 
to occur beneath the siime form.1tion8, ns far 118 they <~xt(•ml between thn Litlfo i\foni·· 
teau and the eastern hournla.ry of the county. From numcr1mR exposures HCl•n in 
the edge of Coope1· county, nlong the hei:td bmnches of Moniteau, it :tl~o n.p1wurs lo 
exist beneath the Chouteau aud Encrinitnl I,imestoneH, in portiollH of Town. ·Iii, ll.. Jfi 
n.ucl 17. As outliers, it is fre11ucntly met with over u.11 that pnrt c1l' !he 001rn!y south 
of the Moniteau, where the 2d ilfagnesinn Limest.onc foJ'lllS the surf'aco rock. ., 

It was first seen in the northem pnrt of the country 011 tl1e l\liHH01ll'i rivel', hi 
'.!-'own. 47, R. 14, at a loc:ility prcvionslyrcfcrreil to (sec ·n of lig. 2), wh(ll'C', 1tt nn elo
vntion of some twenty foet a.hove the river, twelve or Lhirtccn focL of it.H up1w1· 1ml"l j,; 
exposed beneath the Upper Ifolrlerburg limc:;tone. To the ~outh-we~.t, (1winµ; to tl1e 
general dip of the strata towards the north-ea.st, it mny he 8COn along the l\fonitcrnn, 
ne11.r tho mouth of How:trcl's creek, at rm clev:ttion of ne:tl'ly one hm1<11·c1l root. ahove 
the Missouri. South of tho Th:IonitHau, outliers of it arc met with ;1.1011µ; 1tc:i1· tit<' 
eastern boundary of the couuty, in '.l'own. 46, R. 1.1, as much a~ t.hrec 111111drccl am! 
fifty feet n.bove the rircr; :tncl at Califor11in., nearly four hunu1·c1l foot alwvo tho HH.JJW 
horizon.i·< 

2o MAONl~SIAN I,IMl~S~'ONK 

As seen in this county, this fornrn.tion prese11ts a. grea.t (li \'Cl'Hily 
of appearances, not only, in the thickncs:.,; and arra.ugem(!nt of its 
layers, but in their color and compesition. Ari a genera.I thing it; is 
distinctly, and for the most p~11't thinly stratified; though Rome of 
the lower po1·tions, seen on the Morei.m, 11re more compact a.nd hrnwy 
bedded. In color, it varies from a very light dral1, t.hi·ough va1·ious 
shades of yellowish and bluish tints, to :1 light gn1y. Iu composition, 
some of the layers and beds appear to be a pure fine-gra.inca, or com
pact magnesian limestone, whilst others contain a lu.rge propol'tion 
of silicious matter, both in the form of embccldc<l angnla.r fragment:; 
and concretions of flint, as well as in fine pu.rticlos gencrnlly <fo:scmi-

--------------·--------··-··---.. 
* With 0118 exception, no m•gnnic remains were found in. this rock, aHllough ('~l"ufnl ~f~ILreh \rt1H math1 

for them at numercms places. The exc<?ption alluded to, was in Seo. :w, Town. 4C, lL J.J., w1rnro mafiS<H:I of 
it itre seen near the Moniteau, on tho summit of a hiJl, at an c,lovation of some nirwtJ' foot alJovo the 
crook. At t.his place, it is a little more distinctly stratified than usuu.I, and contuim; 01~caf;irmnl p~trtly
WO'tll. fragments of ftinty matter, along with a. few dark silidous concretionu.1•y rnussOH. On breaking' 
open th~ latter, I found a few casts of small univalves~ apparently of the genus _'4Ju.,rtldsoniu, and a fow 
impressions of small 'c:rinoid columns. 
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natod through tl1e whole m11ss. Alternating with these, there a.re 
often thin scmns of bluish argillacoous matter, and sometimes, though 
rarely, wo meet with thin byers and beds of sandstone. In :1 few 
iust:i.nces, noa.r tlie upper pa.rt, thin byers of very hard compact 
sa111htono passing into n q1mrtzitc, 1ycro soon alternating with the 
other be<h1. 

Some of the hetls lmve tL fragmontaq structure, as though partly 
composed of broken-up materials of similar sti·ata olscwhore, whilst 
other,; have tt confm1cd appoara.nce, as though tho fayers had boon 
bent a.n(! broken while in a yielding condition. Lnrge concrctioru1ry 
m:1t;AOS 11rc sometimes ;;wen in ~:onw of the beds, a,round which the 
laycn; of the 1rn1l a.re v:1.rio1rnly bent a.nil twisted, whilst tho:-;o of the 
bctfa irn.merlin,toly al1ovo awl l.wlow rcnw,in undiHtnrbocl. 

In the more irnp1n·c and porous byers and ]Jcds, as weJl as in 
the clwrty masses ombcdde1l i11 them, tho oolitic structurq is often 
observrnl. l!Jrcm in tho moHt eompact flinty masses, when a fresh 
fra,clrn·o iH cxnmincd with a. nmg1iifier, oolitie pa.rticlcs c:1n he seen 
omlirnkl<:<l in tho tranHhwont L::sc; :u1tl on weathered Hm'faccK, they 
often p1·ccicnt hea,nti f'1il cxa,1J1pll'H of thiK slrucLure in l'olief. Sornc
timeH, these concretiorni, when bl'oken, present :tn Agate-like struc
ture, being composer! of concentric byers or coats of vitrions colors. 

~I:ho upper part of' the formation goner111Iy consists of the light 
drab-colored, '.fine-grained varieties of m1r.gncsian Iimestoi1e, }tnown 
amongst the country people by the appropriate local nax:ne of " Cot
ton Rock.' 1 The surfaces of these layers arc almost always covered 
with P·uooid.s, very like those of the Calciferous Sandrock of N:ew York. 
Sometimes, he(fa of considei.·~1l>lc thickness :1ro ma,dc up en~irely of 
lu.yeni of these "Cotton Hocke;," while, in other instanccB, they 
alternate with other va.rietics of magnosian limestone. 

The lower pa.rt of the formation consiRts of the coarser Yatietic~ 
of ma.gncsian limestone, which a.re n:mally in thicker lJeils, aud some
timoti :~ltcrnatc with sa.ndy limestone, which often contain enough 
caicarcous matter to ma.ke tolomhly good lime. 

Owing to tlw f'u.c.t, tlrnt. it iB vcl'y 1.lifli.cult to identify tho snn11i beds at different 
localities, it is nlmo~t irnpoasil>le to f01·m any very correct estimate of the H1iclmcs~ 
of a form:1tion like thiR, wh~re no connected Hectious of all the beds are to he seen. 
Bxposuros seen in Coope1· county, however, seem to indicate a thickness of from lCO 
or 170, to 200 feet., for this rock in this region.* 

* rJ:hn pmiititm below thf~ Uluck-rivol' und Hii-di-;-ciy{J lirneHt.Dno of tho entire series of magnosian lime:.· 
stonrm iwd simdHt,(JUCf'.l to whkh this l1nlnngfl, taken in eonncc~tion with tiwit· or~·anfo renmiu~ unrl Ht.ho
loglcal drnru.cltors, lea:ves lit,tle room to doubt t.bnt we Irnve in them a rl!prc1sm1tation of thc4 Calcit'L>rou:-, 
anti, porlinpR, port.ions of tho Chazy li1nt1stonos of New York, nmHhat they lielong fo tbe san11• epocl: 
aa Dr. Owens' J,ower Magncsion Lbnest.one of Iowa and Wisconsin, The Potsdam sandstone (l''. No. I, of 
Dr.Owon) will, doubtless, yet Le found ln Missouri at the bttse of this series. 
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The first exposure of this formation met with, 011 coming southward from the 
point whe1·e our explorations commenced at the northern extremity of the county, 
was on Splice creek, near the Missouri, where some forty feet of the upper hcrls al'0 

exposed along a slope benellth the S:wclrnl'oitl:11 Snndstone, the bu.se of the exposure 
being nearly on a level with the Missouri. About two miles a little north of west 
from this, on the same creek, it is again seen presenting the following section: -

N·o. 1. -Ten feet yellow porous nrngnesian limestone, mnde up of imporfoctly 
formed oolitic particles.-;:-

No. 2. -Eight feet slope -no rock seen. 
No. 8 - Ten feet slope, with ledges of h:wd gray mngncsi:m limestone, showing 

oolitic structure, expos.ed neitr the upper part .. 
No. 4. -Eight. feet thin layers white magnesilm limestone. 
No. 5. -One foot h:ird sandy rock, pusi,dng into quart~ite. 
About four mile.s east of the above locality, this rock is set•n in a bluff, neu.r the 

:Missouri, where it is inunediiLtely overlnicl by the beds previously mentiouc11 ns ocim
pying a position between the upper Helclcrbnrg rmcl Chouteau Limestones. It. would 
seem tlmt the upper llelderbnrg J,imestonc, and Sacchnroitltll SanJstonc, :ire waHting 

· t'Lt this place. 
Along the l\Ioniteau, this fo1·mution is seen at numerous places beneath t!1u (1ther 

rocks, from thirty to eighty feet of the upper beds being exposed 11bove the kvd of 
the creek. At one locality, not far from the month of How11r(l's creek, 1m1l nrn1.1· the 
residence of a gentleman by the nu.me of Jesse Longn.n, I found,. in OU() of the llppe1· 

beds, several specimens of E1.wm:phaiu.i, and one of jforch.'isonin, of diffm·eu t species 
from those found at the locality previously mentioned. 

The following section, taken on the North llforeau, near the eastern line of the 
county, will convey some idea of the n:1ture of the lower beds, as seen a.Jun;!.; tlmt, 
st1·eam : -

No. 1. - Twenty feet whitish mngnesin.n limestone, "Cotton H.ock." 
No. 2. - s~nm foot rough sanely magnesin.n lime:; tone. 
No. 3. - Seven feet snme as No. 2, but in thinner layers. 
No. 4. -Forty-five feet very hard Sandy mngnesinn limestone-!· in lrnnvy hetls. 
No. 5._ -Ten feet very hard sandy hiycrs, contnining enlcarcous m11tter enough 

to make good lime. 
On the South Moreau, nNu· the south-cast corner of the county, somo heds wt•1·e 

seen, which ure, doubtless, the oldest rocks met with in the county; and I :1m by no 
m£nns snfoficd they may not even belong to the 3d magnosian limestone. 

The seotion given below, from an exposure near the residence of ]\fr. Hobert 
:\!orris, shows the nature of these beds. 

No. 1. - '.!.'en feet conrse brecci11, composed of fragments of oolitic flint or horn
stone and snnd, firmly cemented with siliceous matter. 

No. 2. -Twenty-eight inches hard sandstone, with white oolitic parti<:lcH em-
bedded. 

No. 8. - Five feet broccia, like No. 1. 
No. 4. -Five feet slope, no rocks seen. 
No. 5. -Five feet rough, sandy, somewh11t oolitic mngnesian limestone. 

:-:i Iloro I colfocted some- very intm:es;ting fo:=;:sils, consisting of the following genera of Gastol'opoda: 
viz.~ Eumnplw.lu.s, Mw·ch:isonia, and Pleu.rutonwrfrt. 

t Iu the upper part of this stl"~tum, a few specimens of a small species of Euom11halus woro :fountl. 
OWing to the oolitk structure of the material in wl1ich they oc.:cur, they are ~wmewhat o1Jf1cure, but 1tp~ 
pOO:rto be closely allie.d to a species I have seen associated wHh Ophile!a le11ata (V<m:umem), in t.b" cbert:r 
·port~tln:s·-of the '~Lower Magne~ian. Limestone" of Dr. Ow on, near I1alrn Pepin, in Minnesotu; now, I beA 
Ueve,. generally ,considered a west<>rn equivalent of the Ca!cifero~s Sandrocl' of tho New York System, 
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Higher up the South Morci111, in Sc\I. B2, Town. 43, It. 15, an exposure of the 
~arno hl;<ls seen on the North Morcnu (f;ce section on page 108), neiir where it passe:
out of tho eastern p11l't of the county, were met with, in which two pi.1rallel vein-like 
masses eighteen, inches in thiclrncss, of pnro fri11ble sandstone were seen cutting 
oblique1y upwim'ls thl'ough the beds, in nil respects like dikes. In ouch iifst1111ce, 
the !Jc(ls on one side were thl'own down 11bout four feet. nt0se were, doubtless, at 
fir~t, fissmes, which have by some means beou fillcid by sand. 

ECONOMICAI, GEOLOGY. 

son. 
'.l1hc richest soil in tho county, as i11ight uc expected, is to be 

fournl in the <tllu\'ial bottom8 of tho Missouri, r1long tho north-eastern 
part of the county, nnd in tho v:tllcys of tho Moniteau and Moreau, 
~md thcil" Lra.rwl1es. '.rlwro is, nlKo, some very good land in the valley 
()f Splice Creek, iind a. fow other smaller strc11ms. These bottom 
lands arc, perhnps, not surp:111sed in fortility by those of :1ny other 
pa.rt of the State - tho soil being a rich, bhwk, vogetal;le moul~ 
whicl1 Tlnit11wes Jnx1L1·i:mt crops of nlnwst every kind usually culti
v:1tv(l in tltiH latitude. 

On the higher conntry, the soil i:-i 11citl10r so rich nor so doop as 
in the vn.11ey8, though :1 comli<lm·alifo portion of the more elevated 
1foiL1·icls of tho county m1ty be ranked mmmgst tho best quality of 
up-lands-the soil being a light loam, with a fair proportion of 
orga11ic lita~ltttor.* · 

':l.'b'e h•rgest bodiQS of good, ricb, !lrable land, are tO'ib>e found in Town. 45, R. 15, lG and 17, and '!own. 44, R. Hl and 17, which cont.i1in much be11utlf'nl prairie. Town. 43, It. 15, a11d tlmt portion of R. Hi, in this co1inty, C()ntains much elevated, uuduh1ting 
pr1;1irio land, of J'1 .• ir q1rnlity, but not C(prnl te that further norU1-wost. 'l'he other tow1rnh1r1ti n.rc more or kss broken iuHl hilly; but the sloplrn 11re generally gent.le, so 
tlmt n coHHidernble portion of the most broken districts is susceptible of cultivation; 
and tho little v11Hcys und sl<>pew fumiHh much fine forming ln,nd. 

It iH nlmost r1l wiiys tho c11se that northern slopos possess the richest o,nd deepest 
soil; whi1Ht thoso facing the south, hn.ve a thiuner_soil, and nre often covered with 
loose mit~~cs of chert. 

Wheat, I w.11s informed, is an 1mcertflin crop on pmirie land in this part of the 
oountry, thou11;h the timber land produces excellent crops. Indian corn, oats, 
potatoes -in short, nearly n.11 the v11rious kinds of crops usually grown in thig 
part of the State, excepting wheat and tob11oco, do well .on tbe prairies, and even tobii.cco would grow finely, but it is not cultivated, in oons.cquence of its liability tci be torn by the win<ls. I was informed, however, by an intelligent former wbo had 
made t.he experiment, that by pl!Lnting 11Jternate belts of corn and tobacoe across 
his fields, 11t right angles to the course .of the. prevailing winds, he had raised good 
cropH of both- the oorn being tall enough ·to protect the tobacco from the foNe 
&f the winds. 

• Specimens of all the different varietfos of soils In the county were oollected for analysis. 
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BUI!1DING S'rONES. 

No portion of the State is better supplied with rocks, for nlmost ovc1•y kind of' 
building purpose, th1m this. North of the l\Ionitcitu, the Encrinitt1l Limestone, aml 
the upper pnrt of the Chouteau. Limestone, nre most generally used for thuso pur
poses. The Encrinitnl Limestone answers vory well for all ort.lim1ry buildiug imr
poses; but its conrse, semi-crystl1.!line struoturc, nnt.l numerous sutttro joints, render 
much of it unfit for. the finer kinds of musoury, especially whore lllrgc blocks 
are required. The upper pnrt oi the Cl10uterrn Limo8tone, where it iR not in too 
henvy beds, is well 11du.pted to almost nil kinds of building purposes, oxcoptfog tho 
constr11ctio11 of b11ck walls nn<l j11mbs of firo-p!iiccs, for wbich it is uufit, iu cunao
quenco of its liability to crack when hented. 

Of 1111 the various kinds Gf l'Ooks found in this county, om• rniignc~i11n lirn<l
stoncs, ospeciiilly those beds gencrnlly termed ~'Cotton lto<:k," furnish the most 
benutiful building miiterinl; and, should e;xperience prove them to be darablo, they 
will, doubtless, become the favorite rock for the con~tr110tion of much of tho b11ttcr 
kinds of mnsonry. '.['heir llmidsomo light drn.h color woul<l oontruHt bouutil'illly 
with the gi·ccn f'oliugo of' trees and 8hl'Ubbury, whil~t tho facility with w.h1ch t.hey 
t:an bo dressed into blocks of uniform si?.c, would render them 11 very <hl.-iil'llblo 

llt1aterial for such purposes. 
I saw some handsome tombstones, made of this rook, by a stone•.cutter at lligh 

I'oint, from which it would appear some of the mol'o oompaot la.ye~• llol'e well 
adnpted to many ornamental purposes. · 

}'IltE·S'rDN~:s. 

For the· consti:uction of bac·k w11ll8 ancl j11mbs of common firo-plnccs, th•.• Ifa
crinititl Limestone, nut! mnuy. of onr mngnc>:iun limcHtoiwH, furni~h 11 very good mn;
teriul. Sorr;e of the more riorous ancl s1111dy beds of tho Jattln", would, prob1ibly, 
unswcr very well for mnny kinds of furnnccs whoro u. much higher tomperat.ure is 
required, ns they ttppear to have the composition and structure of somo of thti tuo~t 
refrnctory fire-stones. For':l'urpose.s of. thiij kind, solcctiuns aboultl al ways b<i mado 
from such beds as 11ro entirely free from frngments of chert, ns the presence of this 
subt1tnoe causes those rocks to break :when heated. The "Cotton Rock," 11:11.d othe1• 
purer and more compact mag11esian limestones, sho1dd never be .. ue~J~:til.tie vre.y, as 
they are wholly unfit for such purposes. · 

LlMll!STONES, F():B. LIME; ',, ( 

• 
The. upper whiti~h bods ~{ Encrlnital Limestone are more gener~lly used for, 

and nre perh11ps better adaptecl to, this purpoae than nny other rock in the county. 
Some portions of the middle 11nd lower beds of the C110ute1m Limestone would make 
very good lime; but owing to the fact thnt thoy are, for the most part, ov. 1•laid by 
heavy beds of Encrinitnl Limestone, which is more accessible, they iire not so much 
used. North of the Moniteau, ancl in some p11rts oft.he county south of that stream, 
the Encrinital Limestone is, of course, an inexlui.ustible souroe of m11teritil for thi.l:i 
purpo$e. Numerous outliers of Encrinit11l Limestone will fur11ish an abundance in 
other parts of the county. 

Some of ·the more calcareous of the lower snndy beds of m11gnesio.n limestonee 
make good lime, and, at the same time, contain so much silicious matter as tf r+~ 
the addition of but a Slllall proportion of sand in making mortar. In .th · ' · ~ 
ture of quicklime, however, to be applied as.a fertilizer upon exhllill ' 
should be used with caution, as it ~s probable they contain so 
be unfit for such purposes. 
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' SA:-llJ, }'OR ::IIA!UNG MO!l'l',lll, &a. 

In the north-castem part of' tho county, the saml-bars of the Missouri river will 
always furnish 11 very pure snnd for purposes of this kind; whilst in other districts, 
fortber south-west, beds of SMch11roidal Sandstone ure alwr1ys to be found at conve
nient distirnces, and nfforcl rm i.tbundant supply of good simd. 

IIYJHtAU!,JC 1.nrns·1·0NB. 

Ther·c is Utt.le doubt t!tt1t some of our vlLrious l.icds of .m,1gnesiun limestones, aml 
the np1Jor Choute11u rocks, wlll furnish good rn11tmfals for this pmpose. 

Somo of tho beds of silieious ht·l:ecin, prC\viously referred to in the south-eastel'tl 
co1•11cr of the cmmty, I wu.8 inJ'onHed, lune f'nrniHhcd very good mill-stones. Jutlgiug 
from their extreme lumlueHs, n.ud cellnlar .~t!'llcturc, it Hcems quite probable they 
woul1I llIIBWcr very well f'or Huch purpobc. 

J\IA'l'.l':HIAL.~, il<'OH 1'lllc OON8'J:ltu(J'.l~IOci OL' J\OAI>:". 

()[' liJuc:•,s(o11rH, H\Wh flH llrl\ fl'(:r\tH'.llt.]y llSt:d in t.be GOllSt.l'lH:liClll Of ll1UCJ1llamizccl 
rM"1H, th1.,1·e iH an al11r1111Hnt. ~l!J>j>ly, <'Efil"cia!ly in tlrn northc1·u rmrts cit the county. 
l.t is Wl'll lrnow11, l11.1w1•.i-ei-, tlrnt matl<.l'ials of tltiH nn.Lurc m·c :-:o Huft 11s to ho HOOll 
ernslHHI t.o 1ww<ler, on 1·01uls nuich tra.vch:tl. 'l:J10 purm· kiutlo of flint, 1dt,lwugh ex
c~edi11gly hnnl, nro nlM, fu1m tlwir oxtrmnc1 brit.tJ1)1less, J.inblo under ~uch cii'cum
~til!ICcs to be reduced t!l snmll i'rngm011t~, and conseque!llly soon 1vorn out; so th11t 
UH! h11rder vnl'ieties of igneouH rook~, posse•~ing lwrnblemle or othe1• tough minerals 
in their eo:rupoeition, riro gener11.lly preferred, wliero tlrn:y cun bo had, for su~h pur
)1\'t:rl!es. 

Itip!l,!lsir1g .th1·011gh portions of MonitNm oount.y, where grcnt qmmtitics of tbo 
lmpnro vnrities Clf 'flint., wo usm1lly term chm·I, especially such us hnve been derived 
ftom onr mngne~'ilm Iimcir;tone~, arc strowcd over tho surface, I hnve n,Jways obHervcd 
tho rmvlH at such pla('.es uro cxc(:odiugly hur<l11ud firm, from which it seems probable 
thiH material rn11y post".088 tho requi,;itc dl•groo of toughness to lll!l]rn excellent roads. 
If so, its tdmmlirnuc will, doubLleH~, some (\u,y, briug it into general use for this 
purposo. 

OLAY~, J>'Olt ·nm MANUb'AC'rmrn OF lll!JCKS, &c. 

As previously Htnted, when speaking of the surface d<•posits of the country, the11e 
are over i11l the higher portiorn; of tho county henc11th tho soil and sub-soil, beds of 
reddish and otber Colored eln.yB, from ten to twenty feet in rJeptb. '.l.'hese, whel'O 
due ct1re fa tnkcn to select srwh portion8 rrs aro free from i:mall fragments of chert, 
havo· been found, .in the few iu~trmces where they have been tried, to make a very 
good 11.rticle of bricks. 

At a few places, beds of very pure light blue pipe-clay were seen beneath the 
other beds. 'rhe e.xtent of fi1cse is not known, as they were only seen where wells 
nrnl mining pits hnve been sunk. As a gcricml t.bing, they nppeiir to be associated 
with outliers of cortl, imtl rest directly upon the surJ"ncc rocks of the country. A he•I 
of' this kin<l, near N(r. '.l.'. l~lackburn's place, in Sec. 24, 1'own. 43, R. 15, would 
probably answer a very good purpose for the m1mufact11re of' pottery. 
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COAL. 

This highly-important mineral htts been found in various parts of the county, 

and, doubtless, exists in sufficient quantities for the supply of all ordinnry hon10 con

sumption, for a long time to come. It is, nevertheless, a matte1· of some importance 
to the people of'the county, that the nature of the coal-beds so frequently mot with 

here, and their relntions to the other formations of the country, shouhl be rightly 
understood; as every one must know, over estimates of the value and extent of 

mineral deposits, have b'een more frequently the cause of loss to those interested, 

than anything else connected with mining operations. 
Most observing persons who hiive frequented coal regions are aware of the faot, 

that beds of coal which crop out in valleys, and along slopes, where there 11rc no 
o.:>nsidern.ble disturbo,noes of. the strata, usually extend horizontally bcnc11th llLrge 
areas of country. As general, however, as this law is, it is by no means opplicahlo to 

the district under consideration; for instead of being spread out in continuous lwds, 

as· is usually the ease, the coal of this county is found in widely-separated innssos, 
which, although often.of great thickness, 11re always very limited in thcir'horizo;1tal 

extent, being in every instnnce confined to shnllow depression in the lower l 'n.rhon
iferous, and even Lower Silnrinn rocks. It is manifer.;t these 1fop1·ossion~ nrn.~t l111ve 
been ·worn in the older rooks, previous to the der.ositions of the Coal l\lo11~uros; 

thougli, in many instance~, they appen.r to have been" subsequently witfonecl 11ml d1•Clp
e11ed, in such a mnnner as to pn.rtly un.dtmnine t)l.e 11oal, and cause it to fall, or ~lide 
from itlil original horizontni position. . · . · . · · ' 

The lirst oonl mine examined in the county, during tbe suney, is situ11ted be
tween two and three miles north-west of Jamestown; in Seo. 1, Town. 40, R. Hi, Oil 

fond owned by Mr. John Robertson. The mine is located partly in n smn11 l'llvinu on 

• a uorth-cnsteru slope, some eighty or ninety feet below the summit lcvol of' the Hur
rounding country, 11nd ncnr a sma.11 lmmch of Howard's creek. TJ10 ravine aoemR 
to be cut entirely through the coal, le11ving only a small portion on tho right hand, 
or south-east side; whilst tho hen vier body, on the other side, owing to tho fnct, thnt 

the bed dips some seven or eight degrees to the we8t or north-weHt, iM, for tho most 
pf!.rt, below the level of the .raYino, aml bus b<ien opcnecl by vcrtioiil ahul't~ on that 
side, instead of drifting in from the ravine at a lower level. 

Owing, to the fact, th11.t this coal seems to dip into the side of tho hill so nrnch 

below the summit of the country, one would naturally suppose a large portion of 
this hill must be o"omposed of ooal-bcnring strata; yet numerous expo.surt~s Hhow that 
not only thl.s, but all the surrounlling hills, from near their base up mimy feet above 

the le"l'.i et. the tlline, COJl'lsist of undisturbed strata o! Enorinital Limestone: 
Tbe'Di~in bed of coal here varies much i~ thickness, in consequence of the irregu· 

la.rity of the fioor upon which it rests; but, as near as could be nscert11inecl, it ap
pears to average about eight feet. As the coal a0;d its a.oeornpanying beds of shale 

are not well exposed, no good section could be 1!1111111.; .though I was informed by. a 
miner, who sunk several of the shafts, that there ~e: d:ne or two thinner beds of coal 
alierne.ting with the shale above the l:lla.in ,bed. · 

.· 'l'~ ~ghMoot bed they are ;o.ow. 'fPll'ldng, rll$tii, dill6Qtly upon irregul!tr beds.or 

~11$,o,f :a\~,l>lJClil as a,re JlOW seen stre\n4 ol'Or,tht .U:rrounding hills. It does 
ll.et, ·· · ; ol!'l~i~l.r . · · ,;:~Ill floor, but is everywhere 

-erush.ed ~ · 1 ~ 1~ · l>(len violently foro!ld u.p 

. ;, It ·~' ,~ a.ppea.rs to be much fya,C-
f-~' a.xi.d often P . .• jl4\~!ii· f/."equently seen in. :rl!oli\s 

y11 been su.qje.ct.et\ tQ~-Pi •~~ ~ •eeives, 'lfl:dle u.11\le:r 
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This coal appears to be a fair quality of the common bituminous variety, and burns 
freely, though without producing as much flame as many of our western coals, and, 
I am told, is well adapted to blacksmiths' use. Its specific gravity appears to be 
rather less than an average, from which it seems probable it does not contain a la;rge 
per cent. of ash. Some pyritea was seen in the bed ; but as it usually occurs in 
isolated lumps and seams, which are easily separated as the coal is dug out, it is 
comparatively free from this impurity as sold to steamboats at the river. It is very 
much inclined to crumble in handling, so that the loss in moving it from place to 
place must be (lonsiderable. 

There can be no doubt that this coal is an outlier, that has slidden down from a 
higher position, in consequence of some undermining process, connected with the 
denudation of the surface.of the country. 

Coal has, also, been found near the head of Upper 'Brush Creek, in Seo. 6, Town. 46, 
R. 15, on land belonging to Mr. L. L. Wood. This mine has been opened by three 
or four vertical shafts sunk in a ravine, near the base of a south or south-east slope, 
more than one hundred feet below the summit of the country. At the time this mine 
was examined, the openings were partly filled with water and loose earth, so that 
the coal could not be seen. . !leaps of dark, shaly matter, and some decomposing 
coal, were lying about the mine, but no specimens from which anything could be 
learned in regard to the quality of the coal were seen. Amongst the loose materials 
about the mine, I found seve1·al fragments of the sulphurets of lead and zinc. 

Judging from the few unsatisfactory exposures seen near this mine, the coal 
here rests in a depression in the Saccharoidal Sandstone, or the subjaoent magnesian 
limestone; consequently, there is no probability 'that it passes beneath any of the 
strata of the surrounding hills. 

From Mr. Wood, the proprietor, I learned that some 20,000 bushels ·of coal 
have been raised here, and that the bed is about nine feet in thickness. He, also, · 
sated that it dips to the south, at an angle effour or :live degrees, and that the frag
ments of lead and zinc, seen by me at the !;lline, were derived from. veins of these 
ores in the coal.* "' 

Some two miles a littl9'1"'South of east from the above locality, on land owned by 
Mr. John Jones, another coal-bed has been opened, near an outlier of Encrinital 
Limestone. The pits being all filled with water, the coal could 'not be examined in 
lJlace, but some of it was seen near the mine, from which it would appear to be a 
compact variety, approaching cannel-coal, and of very good quality. 

I was informed by Mr. John C. Balay, who assisted in opening this mine, that 
some twelve or fourteen inches in thickness of black slate overlies the coal·bed, 
which is fifteen feet in thickness; and that, after passing through the coal, they 
struck a bed of white clay, containing masses of chert. !le, also, stated that the 
ooal dips as much as 10° to the east . 

. It is probable, that this coal-bed rests either upon an outlier of Encrinital 
Litnestone, or undisturbed strata of magnesian limestone. 

In Sec. 26, Town. 45, R. 17, coal has been found in the Willow Fork of the Mo
reau. The coal here rests upon Encrinital Limestone, in the bottom of a. valley, whilst 
in the hills on each side, undisturbed beds of the as.me rock are seen a.s much as forty 
or :fifty feet above the coal. The mine has been opened directly in the bed of the 
branch, where the coai ha.s been· penetrated some four or five feet, without passing 
through it. . In the bank of the little creek, a short distance above the opening, a. bed 
some four or five feet in thickness, composed of thin layers of sandstone, is seen: over-

" I saw thin, vein·llke bodies of these ores euttlDg through 11 bed of Cl\llll&l-ooal, hi · 1111 adjoining 
eouuty. 

H-n. 
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lying the coal, whilst only eight or ten feet below the opening, the bottom of the 
creek is composed of horizontal layers of Encrinital Limestone. Both the sandstone 
and coal dip seven or eight degrees, a little north of west. 

At the time this mine was visited, the pit or opening was partly :6.lled with 
water, so that only three feet of the coal could be seen. It appears to consist of 
alternate layers of pure cannel-coal and black bituminous slaty matter, in about 
equal proportions. Below this, I was informed, a bed of common bituminous coal 
was struck, and penetrated one or two feet. 

In the black shaly matter about this mine, some beautiful impressions of Lepi· 
dodendron and other coal plants were seen; but, owing to the crumbling condition of 
the shale, it was impossible to preserve specimens. 

Some three or four hundred yards a little south of east from the above locality, 
on the summit of a hill composed of Enorinita.l Limestone, at a.n elevation of forty or 
fifty feet above the coal-mine, dark bituminous shale and °:little 00111 ha.ve been dug 
out, on Mr. Benjamin Gilbert's land. · ., . 

The following section will show· the relation these beds of coal and els.le bea.r 
to the Enorinita1 Limestone, on which they rest, and to the surface deposits of the 
country:-

Fig. 3. 

N~. 1-representsthe superficial deposits; ii-the Encrln!WJiimestone; a-the shalefl!ldOOlll 
on the hill; llil.d o-the coal and sandstone In tho valley. 111' • 

On one of the small tributaries of t11e.?v!oreau, i~ Sec. 24, To~. 44., R .. iti, a coa!r 
bed has been epened, which rests directly upon the 2nd 1\-ta.p~sia ll\~~to;i:i;e ... ~e 
opening has been made at the base of a bluff, about. :lif,Ce <Jf~O'h 111 
composed of " Cotton Rock." I did not see tke coal iU'' !\ i;t the 
pit being partly tilled with loose m!literials ; but oJie···of . e gen eiQ]..en :"j'l".llo ··opened 
the bed informed me it was penetrated a1!out five .feet, wi~out pa.Being through !.t; 
also, that the coal dips at a high.angle to the east, or towai'ds th•~vl·. 

The specimens obtained here are impure oannel-ooal, '.w;l:Uoh~ freely, with 
a yellow flame, giving off a.t the same time a eonsiderab?e qi:i.a..ntit1 .of black sii:ioke, 
and leaving a large amount of ash. Portions of the '?a;gnefiian li~estone composing 
the bluff, at the base of which the coal is found, have fa.11en or!ll!lidd.en, so ~s to pH
sent the appearance of dipping down over t~ coal. · In consequence of this 4.is· 
tur~nce, s?me ?f the coal has been subjected to flO muclt pressure, tbat.fl:-~ ,of 
the magnesian limestone and chert have been forced into it. lllr ·· .· 

A. bed o{impure oannel-c0al has been discovered at 8, loeality'a.bout 'two 'Xxlli;s 
.west of High-Point Lead Mine. It is situated in a val!ey1 seventy or ei 
Jielow· the highest portions of tb:e surrounding countr7; whilst the hSls 
'~known to be composed of undisturbed strata of magp.esie.n 1 
._,t>tty OJ:' fifty feet above it. . . · · 

·' .:,;•, ... ~ .tb:i11kness of this bed is unknown, as it has been pene 
dep'Ull~ 'iffftoo~ feet, without passing through it. No~ 

•' ' > ~ ' 
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· tho coal being immediately overlaid by the usual surface materials of the country. 
It ends abruptly against loose materials at the west side, and dips gently towarcls 
the east. Its exact extent in other directions is unknown, though it is certainly 
circumscribed by the limits of the little valley in which it is found. 

Tho following is a section across this valley, showing the coo,l, c, resting upon the 
2d Magncsian Limestone, vi,, and overlaid by the Quaternary Deposits, No. 1. 

Fig 4. 

Coal will, doubtless, be found at other pfaces in the county, as several openings 
ha,vc been made at other localities, where more or less dark shaly matter was found. 
If' there is any coal at these localities, it certainly exists under circumstances, in all 
:rcspcc ts, like those already mentioned. · 

IRON ORE. 

Loose masses of' iron oro are occasi01mlly seen amongst the chert and other 
rocks, sc11ttcrod over the surface of the country, in various parts of the county. It 
wiis only seen at ono locality, however, under circumstances indicatiug beds of even 
limited extent. This was in Soc, 34, Town. 46, R. 16, wl1ere irreguliir beds are seen 
11long a slope, near Lower Brush Creek, composed of rugged cellular miisses of the 
l'croxllc of Iron. It would be difficult to come to any very definite conclusion in re
ga,rd to the quantity of ore contained in an ir:regufar deposit like this, but it appears 
to bci of lbn:itcid extent. 

LEAD. 

Lead ore has been fouud, at numerous localities, over all those portions of the 
county where magnesian limestone forms the surface rock. It is more frequently 
'l:nct with as loose frn.gments, such as miners term "Floi;it Mineral,'' mingled with the 
surface deposits, than otherwise, though it is often found filling cavities, fissures, 
joints, &c., in the mugnesian limestone, in the form of isolated masses or various * 
vein-like expansions. In most ci1scs, the cavities around the ore nre filleLl with 
nothing but tough red clay, thongh sulphate of baryta (known amongst the miners 
by tho name of "tiff") is often associated with it; and, sometimes, though rrtreiy, 
calc spar and sulphate of zinc, in small quantities, are found in the stLme cavities. 

Tho first mine, or lead locality, ex11mined in the county, is in Seo. 24, Town. 47, R. 
15, near a small branch of,IIowarcl's Creek. The ore was found amongst loose chert, 
on a slope some seventy feet below the summit of the country. As strata of Encri· 

· nital Limestone crop out of the slope below the openings, the lead must have been 
originally derived from that, or some of the newer rocks. No vein was discovered; 
ancl the probability is, only loose fragments ·of " Float Mineral" exist here. 
Much sulphate of baryta was, also, found amongst the loose chert. This is the only 
instance known to me where lead ore has been found in this county, in any position 
above the magnesian limestone. 

In Sec. 25, Town. 46, R. 15, lead ore has been found on the land of l\Ir. Dickson. 
Some five or six openings have been made here,. varying from three to ten feet in 

Il-II.-2. 
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depth. ~!agnesian limestone was struck in some of the shafts, and penetrated a 
foot or two, but I could not ascertain whether any ore was found in this rock. I saw 
some sulphuret of lead about the mine, and many fragments of sulphate of baryta, 
both of which were probably found in the surface clay. "Float Mineral" has been 
found at numerous localities in this neighborhood. 

In Sec. 5, Town. 45, R. 14, a lead mine has been found on the property of Judge 
James English and Mr. Powell. Some four or five shafts have been sunk here, on a 
ridge, but little below the summit level of the country. These openings vary from 
two or three, to thirty feet in depth, and usually struck magnesian limestone. In 
one of the shafts, a fissure was found in the rock, from three to six inches in width, 
bearing nearly north-east and south-west, in which a good deal of IoacAre was 
found mingled with clay. · In sinking these shafts, they also found a considerable 
quantity of ore in the surface clays. I could not ascertain the qul1ntity of oro taken 
out here, but I was o.ssured it paid well for the labor expended. 

A. lead mine hl1S been opened, and worked to some extent, by Messrs. English, 
Sartan & Wells, in Sec. 17, Town. 45, R.14. It is situated l1bout one humlredfoet be
low the summit of the surrounding country, on the slope of a small vl1lley, which 
:finds an outlet into a tributl1ryof the Little Moniteau, known as "Pin-oak Bmnch." 
Some ten or eleven shl1fts, varying from thirty to sixty feet in depth, have been sunk, 
besides many shallow surface diggings. In the superficial deposits, a good deal of 
"Float Mineral" was found, some masses of which weighed 11s much as one hundrecl 
:peu,ncls. These deposits, as usual, consist. of cll1y, with lMny fragments of chert aml 
magnesian limestone, and v11ry from five to twenty feet in dep.Jh. 

After passing through the surface materials, the lea.cl-bearing strata, which hero 
consist of the variety of magnesian limestone called "Cotton Rock," were ~truck 
and penetrated to vl1rious depths. No regular veins were discovered, the ore being 
found in isolated masses, and various flattened sheets or vein-like bodies, in cuvities 
and joints of the rock, where it is often associated with red cby, and sometimes 
with masses of sulphate of baryta. 

I was informed, the average yield per man here, while the mine was worked, Wl1B 
about one hundred, to one hundred and twenty-five pounds a do.y, though sometimes 
much larger quantities were taken out. In one instance, 10, 000 pounds were ro.ised 
by four men in one day. This mine was profitably worked, from tho timo it was 
opened, until the gold discoveries in Californil1 caused all tho miners to loavo the 
country. "Floo.t Mineral" has been found, ·in considerab~e qua.ntities, in ml1ny of 
the ravines and branches in this neighborhood. 

In Sec. 10, Town. 45, R. 15, lead has been found on a small branch of Lower Tirush 
Creek, on Mr.John English's land. Some twelve feet above the little branch, a shaft 
was sunk en the slope of a hill, to a depth of about ten or twelve feet, where, after 
passing through clay, &c., some four or five feet, light-colored maguesian limestone 
was struck, and penetrated six or seven feet. In this rock, a fissure, one or two 
inches in width, was found, filled with lead. . It hl1s much the appearance of a true 
vein, though no spars or gangue of any kind appear to be l1Ssociatecl with it. As· 
near as could be seen, the fissur.e bears nearly north and south, and is filled with load 
as far as explored. 

Near Burrows' Fork of the Moreau, in Sec. 33, Town. 44, R. 15, Mr. James Kelley 
discovered lead on government land. The openings were all partly filled up when 
examined; but I Wl1s.,informed by Mr. Kelley, that the lead fills a fissure or crack in 
magnesian limestone, about two inches in width, and bearing nearly east and west. 
Other smaller seams were, also, seen crossing this at nearly right angles. This mine 
is on a hill, some sixty feet above the level of the creek. Much loose mineral has 
als-0 been feulid here. 

In the bed of a stream, known as Straight Fork of the Moreau, in Sec. 12, Town. 



MR. MEEK'S REPORT. 117 

44, R. 17, lead has been discovered on hind belonging to Mr. Harrison Newkirk. The 

lead is seen here filling small cavities, s.eams and joints, from a quarter to a half an 

inch in thickness, in m11gnesian limestone. As far as could be seen, these seams have 

no general parallelism, ancl run in various directions. A shaft was sunk here on the 

slope of a hill, about twelve feet above the creek, where, after penetrating the usual 

surface materials, in which much "Float Mineral" was founcl, to a depth of ten or 

twelve feet, the same rock seen in the bed of the creek was struck, and the same 

vein-like bodies of mineral discovered. 

At several places on Smith's Fork of the Moreau, in Sec. 24 and 25, of the same 

township 11nd range as the last, a considerable quantity of loose lead ore h!ls been 

found on the surface of the ground. I W!IS informed by Judge Fulks, th!lt after h::ml 

rains have washed tho ground here, as much as h!llf a bushel ofloose leacl ore can be 

. gathered on the space of a few yards square. 

In Sec. 3, Town. 43, R. Hi, Mr. Cha,rles IIart, of High-Point, discovered lead ore 

on a small branch of Burrows' Fork. IIe sunk three shafts, on· a slope about fifteen 

feet above tho creek, to a depth of nine or ten feet. After going through three or four 

feet of clay, he struck a soft, yellow magnesian limestone, two or three feet in thick

ness, in wh~ch lead ore was found, apparently in "bunches" or isolated pieces, asso

ciated with calo spar. Below this, he struck a soft, gray, porous magnesian lime

stone, in which no ore was found. In one of the pits, a :fissure was found in the 

upper rock, eighteen inches in width, :filled with red clay, containing loose pieces of 
leau ore. 

Perhaps the most valuable discovery of leacl yet made in this county, is what is 

known as High-Point Lead Mine. This mine is situated in Sec.17, Town. 43, R. 15, 

about one mile a little west of south from, and near one hundred feet below, the highest 

point in the county. It was first discovered in 1841, ancl worked without much 

capital or skill, until about 1845, when, in consequence of bad management and the 

low price o:flead, the Company was compelled to suspend operations. During the 

time this mine was worked, two million8 of pouna8 of lead ore are known to have been 

· raised and smelted. 
More recently, this mine has passed into the hands of Messrs. Harrison, Berth· 

oucl & Co., of St. Louis, and is now under the management ancl direction of one of 

the Company, Mr. Wm. W. Prewett, who is preparing to reopen it. When once 

cleared of water, that has accumulated during the time operations have been sus

pended, comparatively little labor will be required to keep f't free, as the mine· was 

formerly kept dry by buckets, drawn up by a common horse whim, working two or 

three hours a day. 

The explorations here have been prosecuted in such a manner as to form a 

circular pit, about three hunclrecl and thirty feet in circumference !It the upper part, 

and eighty feet in depth, which widens out gradually in every direction, from the 

top downwards. The middle of this. excavation is occupied by an immense mass of 

rock, left by the miners, in the form of a depressed cone, the apex of which rises 

nearly to the top of the mine. ·The space thus worked out, I :was informed by Mr. 

Prewitt, was occupied by masses of broken-up magnesian limestone of several varie

ties, confusedly mingled together in a softer material, apparently of the same com

position as the masses themselves. Much of the lead ere was found embecldecl 

directly in this softer substance, but the larger bodies were found occupying cavities 

in it, such as miners term "pockets," where it was directly enveloped in a tough 

brownish red clay. To what depth this kind of mingling of material2 may extend, 

is unknown, as no essential change was observed as far down as explorations were 

continued. 
Not only that portion of the mine to which the attention of the miners was 
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mainly directed, presents the peculiarities above mentioned, but the whole of the 
central conical mass has the same structure and composition, to an unknown tlepth, 
e:s:cepting that it appe11rs not to be so rich in lead ore. It has, however, been per
fornted by the miners in various directions, and has yielded much ore, and is oven 
supposed to contnin enough to p:ty for working it entirely out. 

l\Iuch of the mingled materials within the circumference of the mine, is so in
coherent as to be worked out witho.ut blasting, whilst the surrounding wall is quite 
hard, 11ml contains little or no ore. '.l'he richest nests of ore were found ne:ir the 
wall-rock, wh-0re the miners say it was usually found in ~. succession of bodies, 
forming almost continuous belts entirely round the mine; each belt boing separated 
by a few feet of other materials. 

When this mine was examined, it was still filled with water, to within sixteen or 
eighteen feet of the top, as for tlown as the wall-rock could be soon; however, with 
the exception of a thin bed of santlstone arouud the top, it consists of "Cotton 
Rock;" though I was informed by one of the old miners, that, lower down, it is 
composed of a gray, porous rock, which is, doubtless, corro.ct., as much of the. b1·oken
up materials in the center of the mine is composed of that variety of magncsian 
limestone, ancl beds of that nature are known to occur beneath the "Cotton H.ock" 
in this region. '.l'he mill-rock, though campctralively unclisturhccl, is, in places, frac
tured, and so traversed by cleavage-joints, as to partfaily obscure the planes of Htra· 
tifi.c.ation; but, as far as could be ascertained, there is no perceptible tlip in 11ny direc
tion. It appears probable, however, from exposures seen in the surrounding country, 
that there is a slight general dip of the strata in almost every direction, from a point 
somewhere near the mine. · 

The ore of this mine is a very pure sulphuret, and is generally found in forge 
cubes. No other minerals appear to he associated with it, excepting, very rarely, 
a little calc spar and zinc blende, 

The above is a vertical section across this mine in an east and west direction. No. I-represents 
the superficial clays; No. 2-a ten-inch layer of sandstone;" v-the surrounding wall-rock; and.No. 
4"7'the een.tral mass of !Jroken.-up strata, with a si:dy-foot shaft (S) in tho c.en.ter. 

The phenomena connected with this interesting mine, a,s for as could, be seen, 

.
•. so J_>ecu··. liar., that it would be unsafe, in our present st.ate of knowledge, to.el'.prese 

iY' ·v~ ~~e!J opWion with r~gard to its probable ex.tent and value. If it was 
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originally a .great vertical cavern in the strata, which has been :filled from above, 
with broken rocks, clay, lead ore, &c. ; or, if the lead ore has been subsequently 
deposited amongst the other materials,. from a solution coming from a'Qove, it. may be 
expected to terminate when the explorations are carried down to the original bot
tom of the cavern. On the contrary, if the lead and other nmterials have been 
raised to their present position, by forces acting from. beiieath, it seems highly p1·0-
bable, it will he found to continue to an indefinite distance below the surface, 11nd 
ma,y even increase in quantity flt greater depths. It is much to bo regretted that the 
condition of the mine was such, when examined (being nearly full of' water), that 
most of the facts. which would, probably, h:i.ve thrown light upon this interesting uncl 
important question, were hidden from view. 

With a few exceptions, mining, in this }}!lrt of the State, has been confinecl to 
mere surface diggings; and as none of the mines hflve been recently workecl, they 
were alirnys found .so filled with water and loose materials, thflt it wns impossible 
to make sulliciently c·arcful exa111iU11tions, to have a clear and satisfactory under
standing of th0 relations between the ore und the rocks of the country, or of its 
mode of occurrence in them. It would, therefore, be prcmatnre, at the present ettrly 
period in tho progTess of the survey, to pronounce upon the probable value an<.l ex
tent of' those metttllifcrous deposits. The general distribution, however, of galcM, 
throughout all thrLt portion of tho country undcrlaicl by magnesian limestone, both 
in this rock and mingled with the loose surface deposits of the country, taken in 
connection with the fact that extensive and valullblc deposits of this minoral have 
a.lrcttdy been discovered, seems to warrant tho conclusion that the <hy is not far 
distant, when mining will form one of the important and profitable industrial pur
suits of tho county. 

In conclusion, I would merely remark, that the citizens of Moniteau county 
mnnifosted tlmt lively interest in the objects of the survey, so characteristic of a 
liberal anc1 enlightened community. I take pleasure in ncknowledging, here, my in
debtedness for· n111ny evidences of their kindness and hospitality, received at their 
hands during .the progress of tho Survey. 

F. B, MEEK, 
Assistant Geologist. 

GEOLOOICAL P.OoMS, UxIVERSITY OP nfo., } 
Columlib, Decemlier 1st, 1854. 
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GEOLOGICAL Roonis, STATE UNIVERSITY, { 

Columbia, February 1st, 1854. S 

PROF. G. c. SWALLOW, 

State Geologist. 
SIR : In carrying out your instructions, I commenced an examina

tion of the country between the Missouri and Mississippi rivers, in 
N ovcmber last, beginning at St. Joseph, and terminating at Hannibal. 

I adopted the line of the Hannibal and St. Joseph Railroad as the 
base of my operations, and made lateral researches to a distance of 
fifteen miles, the extent of my district. 

My examinations; then, were preliminary, having more in view 
general results than connected details, enabling me, subsequently, 
to conclude the survey with more accuracy and despatch. After 
being relieved. from subsequent duties under your immediate super
vision, I resumed the examinations, and concluded them a few days 
since, and herewith present you with my report. 

In order to simplify detailed description, I have classified the 
vertical section into such sub-series· of strata as are peculiar to 
extended localities; commencing with A, and noting in alphabetical 
and descending order. 

It would be superfluous to dwell upon the geological or pl1ysical 
features of the vaHey proper of the Mississippi river, as that part 
of the :field was examined by you in person. 

In commencing my more detailed ex::tminations, the :first locality 
examined was at a point on Salt River, eight miles south south-west 
of Hannibal, 'Wlhere the Hannibal a,nd New London Plank-ro::td 
crosses that valfoy. At this place, the river has excavated a valley 
to the depth of some two hundred and forty feet, leaving exposed 
a mural escarpment on the north side, of one hundred and :fifty feet 
of compact Trenton Limestone, which is fully described in your 

,general section 
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It has occurred to me, that this rock would be aclmirably adapted 
to rnany kinds of stru.ctures in landscape gardening, such, for in
stance, as imitations of ancient views. The cu,vities would hold 
sufficient soil to support a luxuriant growth of cacti', as well as many 
kinds of vines, whilst the harder portions of the rock have solidity 
enough to sustain a structure that would be firm and lasting. 

This formation may be traced along the northern slope of the vn.1-
ley for fifteen miles above, or west of the plank-road. Herc, I ob
se1·ved several salt springs; the most important, is known by tho 
appellation of "Muldrow Lick." The water of this spring .was 
formerly used in the manufacture of salt, but is not of sufficient 
strength to make it profitable now. . 

On the south side of the valley, this formation (Trenton Lime
stone) is only traced for three miles above the plank-road, where it 
passes out of view by a dip towards the west.. '11his dip is sufficient 
to bring clown the lower portions of the Encrinital Limestone to the 
same level as the Trenton, in the short space of half a mile. 

In a distance. of :5:ve or six mil~s farther west, or up the river, 
the hills on the south side of the valley are wholly composed of 
Encrinital and Chouteau Limestone, supported by the Vermicular 
Sandstone; whilst the whole northern slope of tlio valley, immediately 
opposite, is composed of Trenton Limestone. 

Here, then, we·have an interesting example of the disturbo,nces 
and upheaying of strata, by the opertttion of internoJ forces; Jjy which, 
rocks belonging to entirely different systems, occupying, in their 
original undisturbed condition, widely clifferent elevations, ttrc brought 
upon the same horizon. 

The above-mentioned dip, together .:with a similar one to the east, 
or towards the Mississippi river, forms· an anticlinal axis, the trend 
of which is nearly north and south~ extending beyond the southern 
limits of this district, as you have. observed in your reconnoissancc of 
the country, between 'II:annibal and Louisiana. On following this 
axis of elevation north, it is found to terminate on the north side of 
the valley of Salt River, by a northern dip of thti strata; so thilit in 
going to Hannibal, on tho Mississippi river, only eight miles north of 
Salt River, the Silurian rocks, which are seen in ~e bluffs on Salt 
River, two hundred and forty-five feet in thickness; o,re wholly sub
merged beneath the water at Hannibal. This fact will, also, be more 
clearly illustrated by your section along the south side of Marion 
~n,ty, which is situated nearly parallel with Salt River, and only 
·:~~s north of it. 
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In following up the vnJley of Sa,lt River, I find that on the north 
side, at Cincinnati, on Sec. 8, Town. 5~, R. 6, the Trenton Lime
stone is lost sight of, in consequence of a dip towards tho wost, under 
a similar condition to that mentioned as occurring on the south side 
of the v:tlley, a few miles below. The upper portion of the bluff is 
here composed of Encrinital and Chouteau Limestone, one hundred 
and twenty feet in thickness. Beneath the base of the Chouteau 
Limestone, there is a slope of some eighty foot porpendicubr height, 
in which is exposed broken fragments of shale, belonging.to the Ver
rnicufar Sn,ndstone. 

At N owport, four miles nbove this, the section cxposecl is the 
same as nt Cincim1:1ti, except that slrnlc is seen in place, unclor the 
Chouteau l1imcstone. 

From N owport I crossed tho river, a.ncl examined on S. E. ~' 
Soc. 33, Town. 55, R '7, for the first time, t1 locality of tho Lick 
Crook coal-fioMs. The order of superposition of the heels composing . 
this portion of the cmtl-bca.ring stra.ta., will ho bettm· undcrstooll by 
examining the following rJoctions: -

No. 1. - 5 feet bitmninous shale, of a loose, thinly lmninatcil structure, in· 
tcrst:mtifioll with Jlno ashy, silicious, earth-like matter, with 
smnll globu.lnr concrctlons of like material, and occttsionally 
a large, dark blue, c:tlciireous concretion, of a f!itttenoil ovoid 
fo1·1u, of some 200 or 300 pounils in weight. ' 

No. 2. - lJ!: feet coal. 
No. 8. - 26 " sliile, with fragments of chert. 
No. 4. -140 " white Encrinital Limestone. 
No. 5. - 20 " gray Choutc:m Limestone.· 
No. 6. - 15 " sliile, to bottom of creek. 

This section w:i,s overlaid l)y loess to tho depth of fifteen feet, 
on tho S. W. }, Soc. 22, Town. [)c.l:, R. 7. The following section 
was observed: -

No. 1. -13 feet loess. 
No. 2. - 2 " blue impure limestone. 
No. 3. - 8 " blue argillaceous shttlc. 
No. 4. - 6 " bituminous slmlc, similar to the preceding section, No. 2. 
No. 5. - 2 " coal. 
No. 6. - 3 " yellow, or firo-cfay. 
No. 7. -22 " slide, with broken fragments of nrenaceous shale. 
No. 8. - 60 '' white Encrinit11l Limestone. 

Beel of Lick Creek. 

011 the N. E. t, Sec. 12, Town. 54, R. 8, the following section 
is seen:-
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No. 1.- 3 feet bituminous shale. 
No. 2. - li " coal. 
No. 3. - 2 " yellow clay. 
No. 4. - 2 " bluish gray, concretionary impure limestone. 
No. 5. - 3! " yellowish brown, impure limestone .. 
No. 6. - 35 " .Archimedes Limestone. 
This section is overlaid by twenty-two feet of loess. 

The foregoing sections embrace most of the strata belonging to 
the Lick Creek coal-fields, as observed in most of the area of the 
district, .south of Sa,lt River, west of Lick Creek, and North :Fork of 
Salt River and the Grand Divide. At the btter point, this section 
is augmented by the interpolation of other beds, including one of' 
ootl , · 

The organic remains of this section, are Nos. 2, 3, 4, 9, 11, 12, 
13, 15, 16, 19, 22, 2'3, 26, 29, 30, 33, 35 ancl 40, of tho catalogue 
appended to this report. 

The upper limestones of this series seem to possess hydraulic 
properties, and are found in the ·greatest abundance, near tho surface, 
in the vicinity of Paris, Monroe county. Between Lick Creek arnl 
the South Fork of Salt River, the coo,l of this section is most avail
able. Here, the stratum occupies ne(l,rly (), horizonti1l position, nea.r 
the surface, and is from twenty to twenty-four inches in thickness. 
It is o.f compact bmiMr structure; imperfect conchoidal fractul'e ; 
a light lustrous black color; burns freely; and, when free from 
pyrites, is of excellent quality. Out-crops (),re so· numerous tha.t it 
is superfluous to mention localities. It is sufficient to sa,y that it is 
found in every ravine, ancl 'on nearly every CJ.U(l,l'ter section. The 
facilities for mining are superior, as the underlying stratum is of !L 

consistency that will render excavation comparatively easy; whilst 
the small amount of superincumbent strata will not require expensive 
props to support the cap-rock. 

·coal is found in small quantities north of S(l,lt River, and east 
of the North Fork, on Sec. 27, Town. 56, R. 8, ancl a few other 
places; but their position is equivocal, being, probably, only outliers 
of beds farther west. 

The coal of the Lick Creek section is also found on the North 
Fork of Salt River, on Sec. 5, Town. 56, R. 9, and vicinity. The 
stratum is about eighteen inches in thickness, and is ovorlaitl by 
argillaceous shale, highly impregMtecl with alum. These are sup
portecl by ten feet of dark gray, impure limestone, interstratified with 
hard, compact, yellowish gray slate, chert, and small globular silicious 
. geodes, the cavities of which are :filled with crystals of quartz. The 
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upper portion of this stratum merges into a yellow shale, upon which 
·the coal rests, and the lower portion passes under the bed of the 
river. 

About twelve miles up the river, at a point nearly due south of 
Shelbyville, coal is found in connection with a · saccharoidal sand
stone, highly quartzoze, and Archimedes Limestone. The stratum is 
about twenty inches in thickness, of medium quality, and, probably, 
alse belongs to the Lick Creek series. In this vicinity, I observed 
a great number of geodes, filled with crystals of quartz, of nearly 
every variety of form and size. They vary Jrom two to fifteen 
inches in diameter ; they are spheroidal. . 

No coal was found north of this point; but I see no good reason 
why it should not be found as far north as the northern limits of 
this district. 

At, or near Sharpsburg, on Sec. 2, Town. 56, R. 8, the Encri
nital Limestone is immediately overlaid by forty feet of brown mica
ceous sandstone; and frequent indications tend to the conclusion that 
this is the surf ace rock, between this and the Grand Divide, and for 
sixty or seventy miles beyond; but at that place (the Grand Divide) 
are interpolated, between it and the supporting rock, several strata, 
not represented in the section at Sharpsburg; ·Similar interpolations 
are repeated in going west, until this sandstone is found overlying 
nearly all the series of the Coal Measures. This rock will be noticed 
more fully hereafter. · 
· The foundation ~the lower coal-bearing rock, hitherto described, 

and represented in the different sections, consists of the Lower Car
boniferous beds. This order is preserved along the. valley of Salt 
River and its principal branches, to a meridian passing through Paris, 
Monroe county, and in some instances farther west, where they pass 
out of view by the superior elevation of the country. 

These formations are found over nearly the entire county, east 
of the meridian indicated, and will become of great importance in 
furnishing excellent material for building purposes, including orna
mental structures and monuments of a simple order of architecture~ 
Rocks, for burning a superior article of lime, may be selected at most 
anylocality. Org~rfic remains, similar to those of your catalogue 
of Encr~nital Limestone. 

From the Grand Divide to Grand Chariton; the strata dip towards 
the west; and the section, hitherto under consideratfon, passes linder,. 
and is succeeded by other strata,. in the ascending order,. which are 
represented in the vertical section by Nos. 43, 44, 45, 46, 47, 48, 

• 
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49, 50, 51, 52, 53, 54, 55 and 56. This section is found in the 
valley of Clay-Bank Creek, an eastern tributary of Middle Fork 
of the Chariton, three miles north of l\fcGoo College, in Macon 
county. 

For organic remains, see cn,talogue Nos. 3, 11, 12, 16, 17, 18, 19, 
20, 26, 30 and 32. 

Vegottible impressions occur in the lower portions of stratum No. 1G, of a flat
tened stem-like form, i1romiscuously intermingled with"tho rock, and forming about 
one-eio·hth of the entire mass. This sandstone is hard, and, goncmlly, of n light 
yellowlsh brown color, changing in places to a dull, bluish gmy. i'hiH is uni1crlu.id 
by about twelve feet of ltgilluceons shale, chnnging to an arenaceous ~lnto, in 80me 
localities. These rest upon No. 40, the most importt1ntcoal-1:ied in this district:. At 
B. Powell's bank, on Sec. 14, Town. 56, R. 15, it is six feet in thickness, including 
11 six-inch stratum of cfoy, und has a fine lamhmtecl structure, with a dull hfock, char
coal color 11nd 11ppc11rance. It is very light; hums freely, 11ml cont11ins but little 
pyrites. Judging by its lightness, I shoul.d suppose it would pro1.lucc but n ~nmil 
proportion of nsh or resiclm~m. Its freedom from sulplturct of iron, l'Qn<lcr,'1 it n. 
valuable coal for steambottts ancl smiths. lly accident, fire was communicfltcd to this 
stratum, on the premises of E. S. Gibson, Esq., whicTl rcvealo(l its cxi~tenco at tlrnt 
point. After burning sevel·al weeks it was extinguished with much ditliculty. 

I traced this stratum west to Fish-trnp Ford, on Grnncl Ohr1riton, in the north
east corner of Chr1riton county, where I found it on a level with high-wiLtcr mark. 
To the north, it soon passes under the bed of the river. 

Stmtum No. 52 bums into good limo, awl may bo usc1l for underpinning. 
Strr1tum No. 55 is an inferior article of coal, confaining too much sulplrntet. 

of iron. 
This stratum of coal is extensively l1Y!lilal:ile in tho l1istrict hctwoen Ba,;t nml 

Grand Chariton rivers, and again in tho valley of Graml River, wc;it of.' th() high 
grounds included in the Elk Knobs. 

At some localities, stmtum forty-nine, and tho shnle above it, were snhJcctcd to 
the denucling action of water, "' by which the surface was cut into smr1ll mviHcs 01· 
cavities, resembling cross-sections of small hollows, which were subsequently fillc1l 
up Tiith different mr1tcrir11. In one insfance, it is composed of l:irokou fragmentH of 
i;andstone; at anothe1· point, the spr1ce is occupied by a hrtrd, diwk fcrrugir.10118 con
glomerate, composecl of sand antl gravel; and, at still another, the coal nppearB to be 
entirely cut 11wr1y, and the interval fillecl with r1 brilliant red clay. This locr1lity was 
·formerly much visited l:iy the aborigines, who made ei;:tcusivo use of this clny in 
.. painting their implements and decorating their persons. 
. On Rocky Ilrr1nch, on the west side of the valley of Grand Chariton, two miles 

b.,elow the railroad, strnta from No. 35 to 42 inclusive, r1re found cropping out. 
• J No. 42 is a hard, compn.ct, impure limestone, suifablc for ordinary buil<ling pnr
\joses, but the avr1ilable quantity is too limited to be of gl~at importance. 
"',,..,,--; _______________ ~---------------·--~----

*In the valley of Etu:t Chariton I o11served n surface or' smooth~ hnrd limPstono, nrnrkcd with two 
cpurses of strim; one bearing s01.ith, ton dcg1·ees east; and the other~ snnth, twelve deg-n.1~!/i: Wl':~t; all<l 

1irbssing ea.ch other. The Hues of the working in ea.ch course nre parallel, and ono foot, or more, apart. 
~o-se 1J('l1ring east are partially ctw\'ed, with, oecu.sionaUy, s1ig;ht str.im botwoen tho principal pat1.tl1el1;, 
~e grooves aro angular, temarlrnbly snwoth and regti.lar, about thrN1·fourths of an iuch i.n d.epth, and 
~e are twenty-five feet in length. The surface thus marked, includos an nralL of :i.bout four hundrod 
~]IMO foot, and is so prominent that it attracts the attention of the most casual ohserv<irs. This locality 
~fn the bed of &st Chariton River, three miles south.east of llloomington, :VIacon comity. 
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Stratum 46, in th.e preceding section, is here a compact sandstone, that weathers. 
well, and may be used for some structures to a good advantage. . . . 

No. 38 is a COttl similar iu characte1· to that of No. 49, hitherto described, and 
is two feet thick. 

The Fossils obtained at this locaiity may be seen in catalogue, Nos. 8, 12, 16,. 
17, 18, 21, 26 and 30. 

This section, and the preceding stratum, is very generally found in this valley, 
on Mush Fork, and stratn Nos. 38 and 30 on Little Yellow, below Harvey's l\Iill. 

Between Little YcJJo'r Creek and Grand River, the strata, from 26 to 34 inclusive, 
crop out. Nos. 26 and 32, as observe1l on Little Yellow Creek, north of the railroad, 
and Utica,, Livingston county, furnish gooc1 b\1ilding materials; but, a,t most of the 
otho1• localities, these rocks would not withstand the vicissitudes of the atmosphere. 

The orgnnic remains obttiincd aro, Nos. 1, 3, 7, 9, 11, 12, 13, 16, 17, 18, 19, 21, 
23, 26, 27, 20, 30, 33, aud 30, of tho catalogue. 

Immediatoly above the section on Rocky Branch, and on Little Yollo'w, or east 
of Coulston's ll:Iill, over tho section hist under consideration, we again meet with the 
micn.ceous simdstone of Sha111sburg, before mentioned, At the former point, and in 
the Elk Knobs, it appenryo have attained a thickness of some hundred and fifty 
feet, nnd increases in thickness northwnrd, probably in consequence of having been 
less exposed to denmling forces, in that direction. It, probably, constitutes the prin
cipal formation in the Elk K•bs, which constitute the peculiar topographicarfea
turos of the country, north of the Hannibal and St. Joseph railroad, and west of 
Q1·and Chariton. '.L'hoy consist of short conical l'iclges, formed by irregular ravines. 
Two often hc11d in a point common to both; and, after running in opposite directions, 
curve abruptly awl nnit:e ng11in; thus forming, what is generally called, the "KnolJs." 
Some of them are so rcgulllr in contour, that they resemble msre the works of art 
than of N1~ture. The tendency to this peculiarity 1.11ay be t1•aced along the lii1e of • 
the rai.ll'Oad to Little Yellow Creek, and north of this, over the highL'r portions of 
Linn coun•y, 11ncl wost·of Gra,nd River, betw:een Monroe'~ lllufr' and the Blue Mounds, 
in Livblgfton 1fl0unty; ' . 
. Tu the valley of Grand River this sandstone has been worn away, to give place to 

that stream. At Utica, in Livingston county, near the junction of the Fo1·ks of 
Grand River, it appears in a cliff, one hundred feet high, and there passes under the 
limestone of the overlying Conl ll!easures. 

The strati\, Nos. 21 ·to 25 inclusive, next appear, and are mostly composed of 
Sh11rpsburg sandstone, or thnt formation just under consideration, inclt1ding ·two 
strqita of coal. In this sandstone, at this locality, are many remains of plants and 
coricretions, with nuclei of vegetable and othe1· matter. * 

'"On Big Brllnch, ~oven mifos west of U t!ca, the fossil· stump of a fa·ee is seen, that origlnlllly must 
:have been twc> feet iu dl11nioter. It rosf!mbfos a stump far advanced In decay; it is partially C!ll'bonizell; 
hll$ & brownish blaclt .color, and burns readily, The lm.rk and roots aro .obvio~; and Its ligneous sthl~ 
ture ls observed at a glance. Its composition Is entirely distlnet from the l'O/llr. in wbicb it is embedded, 
though many sma.11 particles of a similar substnnce is found Incorporated with the rook. . 

A few feet ·above this I observed m11ny impressions of leares ~!:~ts; and, still higher, a large 
shell, resembling some varM!es of our fresh water Un,w. " . • ··~: · 

'The lower stratum of coal, No. 24 in this secl!l:Olll is :tlittnd ctopplug out in the cliff at Utica, about 
thirty feet above the water.line of the river. It is from fourteen t.o twenty Inches in thickness, al\d of 
good qu11llty. It is, also, found In' Monroe's Blurt; "t several points between that and the Blue Mound•, 
at the head of Brush Creek,'and on Clear Creek, at the base of the n1i:e Mounds. It is, also, found on 
the East Fork, 11 few miles north of Ohill!e~the, the county town of LivingstOn, and on the :P.•emises of 
l)r. Gilbei-t, on Me'dicine Oreell:; ilnd shoi:lld bO fou:tid In the valley o!~oal. Creek, betweell II!xoll's and 
l:Iahlill's oldmill. 
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The upper stratum, No. 22, is worked on the lan1l of Mr. Joseph Clark, in the 
valley of the West Fork of Grand River, on the N. E. i}, Soc. 8, Town. 50, R. 25 
This stratum is about eighteen inches in thickness, and of medium quality. Unless 
it is confined to a small area, it should be found on or near the summit of the bluff 
at Utica; in the Blue Mounds, below tho lower limestone, and along the two Forks 
of Grauel River to the northern limits of this district. 

With this series tcrmin::ttcs that portion of the Coal Measures 
known to contain hods of workable coal; as no coa,l, in a,ny useful 
quantities, is found in the series a,bovc. 

It will be seen, from the preceding, that there arc at least five 
beds of coal included in the Coal Mrn1sures of this district, with an 
aggregate thickness of eighteen feet~ This will fun;tish an inex
haustibl~ supply of one of the importa~1t elements of future wealth 
and prosperity. Though the quantity and value, 11,ccording to pres
ent standards, mn,y be expressocl in numbers, "yet the effects it will 
produc·e in the development of tho great interests of socin,l lifo can-
not.be foreseen or estimated. • 

The next strata in the ascending order, Nos. 11, 12, lS,.14, 15, 
16, 17, 18, 19, and 20, arc composed of limestones of various .. colors 
and grades of purity, with a few beds of shn,le, n,s the vertic~l sec
tion indicates. Their aggregate thickness is nottr one hundred feet, 
and they are the surface ·rock of nine-tenths of the district ,;west of 
Grand River. At Utica, n,ncl White's Mill, on Shoitl Creel{, they 
a.re seen resting i.J.nmediately upon tho Sharpsburg Sandstone. At 
Jacob Hulser's, Sec. 19, Town. 56, R. 27, they are well exposed, 
and likewise in the vn,lley of Grindstone Creek, DeKalb. county, 
where they also overlie th·e Sharpsburg sandstone. :From the ex
tensive exposures of thn,t formation, in the lower PJ:trtions .of the valley, 
the stream takes its name. The upper portions of the section are 
exposed at different points along the valley of Shoal Creek, to the 
head of the stream; on Brush and McDaniel's Creek, on Smith's 
Fork, near Plattsburg, on Castile, ?>nd Third Fork of '.Platte river; 
and it is wholly seen in the high rocky bluff of "Bond Town " above 

. ' St>. Joseph. 
The fossils* observed in these strata are, Nos. 3, 5, 6, 8, 9, 10, 

11, 12, 16, 17, 18, 19, 2?, 24, 25, 33, 35, 36, 38, and 41 of the cata
logue. 

*Strata Nos. 10 and 12 of the vertical section abound in organic ~eJJi!l¥81 
are most abundant at the heads of Smith's Branch, in the vietnity ~W1iit:ts• 

g; A good collection may be had at many localities in tha~ vic~t~'o · · · 
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In addition to these,. there are some two or three varieties that 
are new. 

Many of the strafa of this section will answer a good purpose, for under-paving 
bridge abutments, and for rough stone buildings; while but few are capable of 
receiving a dressing, sufficient for fine w.ork. No. 14 is composed of pure white 
limestone, of an oolitic structure, remarkably compact, and well adapted to fine 
work. It is massive, but may be quarried or split into any convenient form. It is 
avnilable in the valley of Shoal Creek, in the vicinity of Kingston, in the valley of 
Castile, five miles below the I:fonuibal and St. Joseph Railroad, and, probably, in the 
valley of Grinclstone. It would, also, make excellent lime. 

No. 10 in the vertical section, as seen !It Skinner's mill, is also !Ill excellent 
building material, particularly for he!lvy abutments and arches; but it is too high 
in the series to be available, except at some high points on the Missouri river. 

'.l'his series will furnish m11ny localities, west of the East Fork of Grand River, 
with good and convenient rock for general purposes of building, and, at some few 
!Joints, the common ornaments, such as window and door sills. 

Stmtum 11 is composed of disintegrated chert, of a dull, reddish brown color, 
varying from that to a creamy white; is a light porous substance; at some locali
ties it has attained a considerable density, with portions of chert incorporated; at 
others, it is soft awl frfoble. Where this has been subjected to disintegration, it 
leaves exposed many fragments of chert, as is seen at Flmt Hill, two miles south of 
Kingston. This stmtum furnished me a convenient guide in ascertaining the relative 
i1osi ti.on of strata in the series. 

In the valley of Grindstone, Sec. 8, Town. 57, R. 31, is founcl a red, chocolate
colored silicious cl!ly, or ~;h11lo, which, from its similarity in m11ny respects to a 
matcri11l extensively used in Ohio, and other States, as a pigment, would, doubtless, 
fumish a cheap and abundant material for that purpose. When ground .in oil, 
tho color mny be varied by adding a small quantity of' white lead, lamp black, or 
other cheap p11int, to suit the taste. This kind of paint is highly useful, not only 
for orMmcntal purposes, but, also, for rendering roofs fire-proof, by applying several 
heavy coats to the shingles. So soon as the oil evaporates, the strong coating of 
silicious matter left on the surface will prevent a roof from taking fire from sparks, 
or even large coals. 

Strata 2, 3, 4, 5, 6, 7, 8 and 9, in the vertical section, are mostly composed of 
arenaceous matter, and constitute the formation of the upper portions of the J3lue 
Mounds. Tho only stratum in this series worthy of particular note, is No. 5. This 
is composed of dark brown, vt1riegatecl, and buff-colored sandstone, twenty-one feet 
in thickness. When first removed from its native bed, it is soft, nnd easily worked 
into any useful form; but, when exposed to the atmosphere, it hardens and is covered 
with a coating of white silica, that renders it comparatively impervious to water, and 
so hard and qun,rtzose that it readily yields sparks with the steel. This. will, un
doubtedly, be found a che!lp, durable, and convenient building stone, and, on that 
account, valuable. This stratum is seen at the heads of Clear and Mound Creeks. 

The highest stratum, or No. 2, is a light gray limestone, that would, probably, 
burn into tolerttbly good lime. 

Excepting the Quaternary deposits, this series is the highest in 
the vertical section; and the Blue Mounds, in which they occm, the 
highest point in the district; as no representative of any portion of 
the strata i.s found elsewhere. I observed the same formation in the 
high grounds west of Fort Leavenworth, Kansas Territory. 

I-II. 
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.These Mounds are situated about tep. miles south of the Forks 
of Grand River. On the north side, they :rise rather abruptly to an 
elevation of some three hundred and fifty feet above Grancl River 
valley, and gradually recede towards the south-east and north-west, 
and so.nth of south-west, until they again merge into the common 
level of the country. Their area, I should judge to be equal to one 
and a half congressional townships. 

Their topography, undoubtedly, gave rise to their name; for they 
have that pecu,liar regular contour of surface, and mound-like form, 
incident to districts where the frame-work of tho country is compose<l 
of strata that disintegrate readily, or are easily worn i~way. 

Notwithstanding the elevated and broken aspect of this Mouml· 
country, it is very productive, especially tho northern portion. Tho 
reason of this will appear in the description of tho next series, or 
the superficial deposits. 

This section closes the vertical section, so far as rehttcs to the 
stratified or sedimentary rocks. I shall, therefore, make a slight 

. reference to their general :position. 
The distance across the State, between HannibiLl and St. J osoph, 

is two lmnclred and ten miles, and the bcitring varies hut little from 
a due west course. . · 

The bed of the Missouri river, at St. Joseph, is elevated: three 
hundred and twenty-five feet above that of the l\:Iississi1>1)i, at !Ia.n
nibal; and the aggregate thickness of the strnta between thol:le points 
amounts to eight hundred and thirty feet. 

The principal coal-beds, as observed in Macon county, are nearly 
on the same horizon with the bed of the Missouri riv~r, at St. 
Joseph; but at the latter point the superincumbent strata, b~~w. the 
bed of the river, ai~ounts to three hundred and fifty-five.feet; - in 
rio portion of the district can these coal strata be reaeh-ed, in t'.lte 
va,lley of the Missouri river, in less than three hundred feet below 
the surface; premising, however, that the strata are constant .in 
their thickness and horizontal position. 

The strata generally increase in volume in going west, especis,Ily 
those of shale, which also become more arenaceous. 

QUATERNARY. 

The Loess, from ten to seventy feet in depth, is the p,r' 
deppa,it of this age, and extends from the Mississippi to t~e. 
river. It i~ similar, in all its characteristics·, to tliat you ~Gt ·• 
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observed along the bluffs of the Missouri river, in the north-west part 
of the State, ancl is, probably, a continuation of the same formation. 

Nearly every locnJity in the district gives evidence of identity, 
~n the existence of small calcareous concretions and portions of 
shells.* 

Little or no gravel was found, except in close proximity to the 
Mississippi and Missouri rivers; and but few transported boulders of 
any considcru,ble mngnitude. The hrgost, containing a cubic yard 
or more, lies on the surface near the railroad, on the summit between 
Castile Creek and Thircl Fork of Platte River. 

The deposit of Loess exerts an important controlling influence in 
this district, for, without it, the coal-field, that extends over half the 
area,, would be a barren waste; for the shu,lcs and sandstone mem
bers of the Coal Me<tsures are developed in the usuaJ degree, ancl 
woukl produce the usmtl deleterious 'effect upon the soils. But no 
such effects are protlnccd here ; for this Loess, rich in mineral fel'tiliz
ing matters, covers those substances to such a depth as effectually 
to prevent them from mixing with the soil, except in limited 
loc:1litics. 

It is not alone in the coal district tliat great advantages are 
derived from this deposit; but whatever. prei!minence this district, 
and, probably, North Missouri generally, enjoys in this respect, it is 
alone due to this deposit. 

After the foregoing remarks, little is necessary to he said in relation to soils. 
The soil in all parts of the district is fertile in the highest degree, with slight 
modifications, requiring only a different mode of. culture, 11ml the products 111fopted · 
to different localities, to produce equ11l results. Perhaps the prepomle1·ance m11y be 
in favor of the limestone district, west of Grand P.iver, especially when "\>e tuke into 
consideration, that the products best ad11ptcd to that region are those that now yie!rl 
the grca,test profit on the la.bar expended; but, should circumstances change, that 
preponiforance will be lost. 

At some few localities in the district, the soil is thin and heavy, in conse11uence 
of a supernbnndance of clay; but where it is properly tilled, and the subsoil is in 
reach of the plow, so as to be brought up and mixed with the surface, it becomes fri
able and produces well. Such 11 soil is remo.rlmbly well adapted to tile cereal pro
ducts, maturing those plants without the addition of artificilll stinrnlants, so apt to 
produce a redundancy of strnw at the expense of a proper development of grnin. 

The soil in Macon cotmty is remarkably well ndnpted to the production of R rn
perior article of tobacco; also, the upper portions of Chariton county, the higher 

*The I:Ion. Geo".rge ~funroe, of I.kvingr.iton county, a gentlem[tn of iutelligence and "'\~1·ac:ityi in
formed mat.hat, in sinking a shaft for a well, near his residence, at Munroe~s Bluff, elevated a.bout thr~e 
hu11drod feet nbove Grand River,. a large quantity of shells, in a good etafo of preservation~were thr0wn 
up from n. depth of forty feet hPlow the surface, and with t.hem a marl tlXC'eeding1y rich in the ehsments 
of fertility. '.l'his locality rests upon the ShArpsburg sandstone. 

I-II-2 
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portions of' Linn, and the south-eastern portions of' Livingston, and, also, the upper 
portions not included in the limestone diatrict. 

, These regions will become as famous, f'or the production of' superior tobacco, as 
were the most favored portions of' Virginia. in her palmiest days. 

There is yet another variety of' soil deserving attention - the alluvial deposits 
of the valleys, usually denominated " Bottoms," in the West. This soil is neces
sarily deep and of' unbounded fertility, well adapted to the growth of Indian corn 
and hemp, but not to wheat and small grains, in consequence of' its excessive fatness, 
01· superabundance of' organic matter. , 

In the valley of Grand River the bottoms vary f'rom three to five miles in will th, 
and are elevated f'rom twenty to thirty feet above tho bed, and above or<liuary high
water mark. In tho valley of Grand Chariton the bottom-lands arc about equal in 
extent to those on Grand B:iver, but not elevated so high above the bed of the stream, 
and are, consequently, more frequently inundated. 

Timber usually exists in the vo.lleys and along water courses, of the usual va
rieties found in this State, and the West generally. The most abundn.nt and valu• 
able varieties are the different kinds of white and bln.ck oaks, black and white wal· 
nut, and, occasionn.lly, a grove ofmaples (Acei· Saccliarinll'ln). The supply would be 
sufficient for domestic and agricultural purposes, if it were equally di~tributo1l; OS• 

pecially when we tajre into consideration foe facilities the Ifannibn.l a111l St. J'oseph 
railroad will afford in distributing the products of' the forest,' and tho coal-beds founu 
alo~g that line. 

The Osage Orange, too, is under extensive experiment .here, l).nd, thus f11.r, 
promises well; and, should success finally attend the rearing of hedges for fencing 
iiurposes, a small amount of timber will suffice this district. 

It will be seen, by an inspection of the map, thnt this district is tra.verseil by 
several rivers, with their branches diverging in every direction, aml wn. taring the 
country in an admirnble manner. The ln.rgest of these iii! Grand River, running 
nearly north and south through the center of the district. This stream is nn.vign.ble 
two months in the year for small steamboats (or t.hoso cn.rrying eighty or n hundred 
tons), from its mouth up to the junction of the East and West Forks, and for keel 

· boats thirty miles higher up the East Branch. The foll of the stren.m is less than a 
t"oot per mile. It runs over a muddy bed, except at ~lunroe's Bluff or Rapius, where 
it passes over a limestone bottom. 

Grand Chariton is next in size. The volume of wa.ter is, perhaps, less than halt 
that of Grand River, and, in almost all other respects, the same. Salt River die
charges less :water than Grand Chariton, and differs from it by being composed oi 
alternate pools and rapids. These streams will afford no other facilities to the busi
ness of' the country than in creating water-power, for which Sn.lt River and its 
branches are well adapted. Several of the minor streams, too, are well suited to, 
that purpose, particularly Medicine and Shoal Creeks. Many of the mill-sites on the 
streams itre occupied by ordinary structures, with indifferent machinery; but on 
Platte river and its branches are a f'ew mills, supplied with modern and improved 
appliances. At Utica, Livingston county, an establishment is now in course of 
conatruction on an extended scale ; and, an t:Qings considered, I should suppose that 
a sufficient amount of water-power can be obtained to supply the domestic wants for 
many years to come. · 

. There is but little waste land in this district. This circumstance, with the ex• 
eeeding fertility and durability of the soil, and its adaptation to the various products 
or tl:lis climate; its exhaustless beds of coal, and its salubrious climate, renders thi's 

· a fav&teli d.istrict, .and capable of sustaining a population as dense as any other por~ 
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tion of eqn11l extent in the northern temperate zone. And I can but express a grati
fic11tion for the trust you confided in me, in 11ssigniug so. important and interesting a 
field to my ch11rge, aud thereby connecting me in an humble way with the develop
ment of its resources. 

There are, probably, but few portions of equal extent, where the geological or 
natural advantages of the country and internal improvements will react upon each 
other with such important results. I haye been frequently impressed, during the 
progress of my researches, with the gre11t advantages that may accrue to the State, 
as well as to individual corporations, by conducting geological investigo,tions with 
the v11rious lines of public improvements now in progress, or tho,t may hereo,fter be 
underto,ken; in various po,rts of the State. 

The science of Ge9logy, which has of lo,te shed such a brilliant flood of light 
upon mining, agriculture, and various other branches of industry, bids fair to furnish 
the civil engineer with one of the surest and s11fest collatero,l aids in selecting and 
locating roads, canals, &c. 

In consequence of your recent profession11l tour down the Missouri river, from 
the State line, I made no exuminations in the immedi11te vicinity of tha,t stream, save 
in relation to the supposed existence of rock in the bed of the river, near the city -0f 
St. Joseph; being assured that, formerly, rocks were visible at low water, which are 
now covered with sand, in consequence of a change of the channel. My examin
ations proved that these conjectures were founded on fact, though my preparations 
were not sufficient to 11,scert11in their precise cho,racter, They are, probably, out
liers of ledges in the vicinity. 

I am indebted to your able and accomplished assistant, Mr. F. B. Meek, for 
nrnny important suggestions, and other professional courtesies, of great value to me. 
All of which is respectfully submitted. 

F. HAWN, 
.4.ssi<ltant Geologist. 
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CATALOGUE OF FOSSILS, 
FROM THE COAL MEASURES, ON '.l'IIE LI:!!E OF TIIE HANNIBAL AND S'r. JOSF.f>II RAILROAD, 

COLLECTED BY F . .HAWN. 

No. 1.-CT1lainites ........................ -2 sp. (Undt.), Locust Crook, J,inn county, Chillkothu aud Hunts· 
ville roacl. 

No. 2.-Chaetetes millepcn·aceus ...... -Farrington's Mill, Sec. 30, Town. US, R.14. 
No. 3.-Z<q>hrentis ...................... -(Uudt.), N. E. )4 Soc. s, '.I:own. GU, I<. 251 in1mcdiatoly aboYo the 

coal strata. 
No. 4.-Cyritlwplt!JZlztm ................ -IIooYer's Creek, S. W. X Sec. 35, •rown. 50, IL 13. 
No. 5.-Syrin!]opor,, ..................... -(Umlt.), on Smith's llrauch, four miles east of l'lattsburµ;. 
No. 6.-Rclepora ......................... - :Union Mills, l3latfo county, Grin<lstono Creek. 
No. 7.-.Fl!nestella ........................ -Coulscon's M!ll, Little Yellow, E. )I:; S. W. y,'. S""· 10, Town. 58, R.18. 
No. 8.-Arca ..... ~ ........................ -J!'our milos east ofl)lattfiiln1rg, Clinton co.,ttnd Sec. 0.'J~owu.ri7, R.10. 
No. 0.- Orlli:U.i umbraculwn .......... - Uuion l\Iilh1, Jllatto couuty, and N. ,V, cor110r N. l~. !<L Kuc. 12, 

Town. 54, It. 8. 
No. 10,--- resi,pinataf .......... -Smith'• Branch, four milos east of J.>latt.sllui·g, Cliuton couuty. 
No.11.-SJ>irijcr Jllc1<1rebuchanus .... -Ge11ornlly diffused, 
No.12.--- Un&:<t1M ............... -Rll.nges through the whole series. 
No. 13.--- striatust ............... -S. E. X Sw.18, Town. M, R. 7, and E. ~~ S. W. }:'.j'. Soc. in, •rown-

58, n.1s. 
No. 14.--- hemi1ilicata ........... -(Hall), Fort LeM·enworth, K. T. 
No. 15.--- Kcnt1w::ensis ......... -(Shumard), S. octopliaatu.s (!fall), S. W. )4 Sec. 22, TOWll. M, lt. 7. 
~~o. IQ.-P1·oductus 81:.mireticula.tus.-Yery generally diITnsed t~.irongh tho serfos. 
No. 17,...:._ __ cm1t11tus .•...••••....... - Very genemlly diffused-al1untla.ntn.t Smith'M Branch, Olluton co. 
No. IS.--- aeq_u:i1.;0Btalus ......... -(Shnmard), Union !Uil.lsaud .Pln.tte county. 
No.19.--- Hl..tbaslumsls ......... -N. 3-:.? E. J.·-6 N. W. ;4 Sec. 0, Town. 54,It. 7, N. ]~. ;<t: N .. E. ~(i Soc. 

24, Town. 50, It. 7. 
No. 20.--- cora ..................... -Rutherford's ?ilill, East Clrn.rit.on, Sec. 2G, Town. 50, It. JU. 
No. 21. --- punctat1-ts ............. -Smith's Branch, four n1ilos cust of Plattsliurg. 
Xo. 2~.-·-- S]Jll·ndens .............. -Fuur miles east of J.>fattsburg. 
X o. :!3. - TC1'ehrallllct suutilita ......... -(Ifall), Skimwr's Mills, Plntte ltiver, l'llltto county. 
No. 24.--- pluno-sukatal ...... -Juseph Clark's, West ~·ork, Grand Jtivor. 
i;n, 25. --- ........................... -(Uudl. large plimtcd, prolJal1ly rww), four miles cast of J.'lat.tsbmg. 
Xo. 20.-C!lwnetes mcsoloua ............ -(:'{orwood and Pratten), S. E. ~ Sec.18, Town. 54, IL 7, 1md l0Wl" 

cOal-bearing rock. 
, No. 2i. --- wan!!Zifera .......... -Locust Ci'eok, Linn county, Chillicothe and Huntsvilll' road. 
No. 28. --- (S1nith-i),. .............. -Coleiar's Mill, Medicine Crook, half a mile north of milroall. 

Xo. 20.- O"biculoi!lea. .................... -Three miles north of McGee Colle.go, on S. W. 7.J: s. W. Y,', 'I'own. 
5tJ, IL 15. 

Xo. 30.-Bcllimwlton ..................... -(Undt.), Utica, Livingston county, l\!ussol ]'ork, half amilo below 
State road. 

Xo. 31.-Syringopora .................... -(TJndt.), N. E. )4 Sec. 8, Town. 56, R. 25, immediately abovo tho 
coal strata, 

No. 32.-Ling,.la .............. ; ........... -(Undt..), S. W.,)i W. W. )4 Sec. 22, Town. GO, lt.15, thl'tio miles 
north of McGee College. 

No. 33.-.AZl·-~isma ........................ -N. E. 7,1'. N. E. %; Sec. 24, Town. 56, It. ao. 
Ko. 34.--- ........................... -(Undt.), Rutherford's Mill, East Chariton, Sec. 26, Town. 56, 1t. rn. 
No. 35.-l"ectcn ...................... ...... -2 (Undt .. ) sp., on Smith's Branch, four miles east of Pluttsuur:;. 
No. 36.-.Jfyalina suuqtuodrata ....... -(Shumarcl), Union Mills, J.>lat;te county. 
No. 37.-Cypricardia .................... -On Smith's Branch, four miles east of Pfattsburg. 
No. 88.-Pinna ............................ -(Undt.), N'. E. )4 N. E. )i Sec. 24, Town. 56, lt. 30. 
No. 39.- .. foicula .......................... -(Undt.), Utica, Livingston county. 
No, 40.-Tellinmnya? .................... -S. W. )4 S. E. 7.;, Soc. 29, Town. 56, R.13. 
N<>. 41.--·-- .......................... -Small univalves, like Murchisonia, Skinner's Mill, Platte River .. 
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VERTICAL SECTION OF STRATA, 

SEEN IN MR. HAWN'S DISTRICT. 

SEI\IES A, 
No. 1 ... 70 foet, Dluff-evt•rywhore. 

sEn.nas n. 
,No. 2 ... 17 foot, I~ino compnct gmy limost.cme-Ilondfown. 
No. 3... 9 t~ Ha.rd, cmnpitCt huff limu1'ltouo-l1'ort Leu.venworU1. 
No. 4... 3 '~ ){it.uminnm; nhuJe-Ii'ort J .. ea.vcnworth. 
No. 5 ... 21 c,; li'iue, dndt lrt·own and puro srmdstone. 
No. 6... 3 " Dark lJluo, crystalline llmoHtono,. wit,h zinc 'blonde. 
No. 7 ... 120 u Argi11acoc.u.8 shale untl r:holly sandstone. 
No. 8... 3 " Dmk hi:own, in11mro limestono. 
No. 0 ... 30 " llrown fi<tnd·sfat,o nnll sbelly s1mdstone. 

206 " Total thickness rif &,,.,;,," JJ. 

s.Bnn1s c. 
No 10 ... 22 foot, Blue mul grny, ha.rd, cm:npn.ct limestone-Platte. 
No. 11... 3 " Decnmpor;iug r:borii. 
!\'o. J:.? •.. 20 " J)n.rk l.fluo and µ;ray litrn~sfamo-Shells u.b.undant. 
No. 13 ... 13 " Brown, thlnly-lmnitrnlod sh1te. 
No. H... 4 " Whito oolitic llmestono. 
No.15... 6 'i Drown, hnrd, coJupnct impuro limestone. 
No. 16... 4 " Gray, compact llmeslone. . 
No. 17 ... 0 " lJlu!sh gray, bdttle limestone, broaklng into angular fragments. 
No. 18... 3 " B!tum!uous shale. 
No. 19... 6 " Flno-grnlnod limestone, with concroUons of iron stone. 
No. 20 ... 13 " llluisb gray, compact limestone. 

94 " !f.'otaJ, thickness of Series q. 
SERIES D. 

No. 21 ... 12 feet, Argilfaceous shalc-Grindsl<lne Creek. 
No. 22 ... 17,\! " 
No. 23 ... 82 " llrown and blno sandy shale and sandstone-Elk Knobs. 
No. 24 ... 17,\! " Coal-Utica, Livingston county. 
No. 25 ... 42 " Drown, forruginnus sandstone-Monroe's Bluff. 

139 " Total thickness of Se1·ies D. 
SEitrns E. 

No. 26... 6 foot, Compact, gray and ferruginous limestone- Utica. 
No. 27 ... 3 " Clay. 
No. 28... 4 " Gray, irregularly-straWlod limestone. 
No. 29 ... 25 "· Dark brown sandstone, with Calamites. 
No. 30... 5 " Argillacoous shale. 
No. 31 ... 15 " Jllaek shale-Medicine Creek. 
No. 32 ... 10 " Yellowish gray, impure limestone-fossils, abundant. 
No. 33 ... 10 " l!,errugin·ous clay. 
No. 34... 3 " Yellowish brown limestone. 
No. 35 ... 13 " Ill ue, arenaceons slate. 
No. 36... 3 " Bituminous shale. 
No. 37 ... 9 " Blue, argillnceous and sandy shale. 
No. 38... 2 " Coal-valley of Grand Chlll'iton. 
No. 39 ... 13 " Brown sandy slat<'l. 
No. 40... 3 " Gray, concretio11ary limestone. 
No. 41... 3 " Calcareous sandy slate. 
No. 42... 6 " Blue and b11JI limestone. 

133 " :lbtal thiclcness of Series E. 

135 
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SERIES F. 

No. 43... 3 feet, Bituminou!l.shale-valley of Grand Chariton. 
No. 44... 3 " Dlue and yellow, argillaeeous shale. 
No. 45 ... ~ " Coal. 
No. 46... 25 " Brown, compact micaceous sandstone. 
No. 47 ... 12 " .Argillaceous shale. 
No. 48... 3 " Bituminous shale. 
No. 49... 6 " Coal-Town. 56, R. 15, Sec.14, N. E. %;. 
No. 50... 6 " ·Gray, concretionary limestone. 
No. 51... 6 " Buff and blue limestone. 
No. 52... 7 " Gray, irregularly-stratified limestone. 
No. 53 ... 2~ " Bituminous shale. 
No.114... 8 " Blue and yellow, argillaeeous shale. 
No. 55... 3 " Coal-]l. 8. Gibson's. 
No. 66... 3 " Yellow clay. 

82 " Totcil thickness of Series F'. 
SERIES G. 

No. 57 ... 10 feet, IIard, compact, brown impure limestone. 
No. 58... 6 " IIydraulic limestone-Grand Divide. 
No. 59... 8 " Bituminous shale-Grand Divide. 
No. 60... 2 " Coal-Town. 56, R. 15, Sec. 24, S. W. Y.J;. 
No. 61... 5 " Yellow clay. 
No. 0:20 .. 15 ''" Hard, brown micaeeous sandstone. 
No. 63... 5 " Bituminous shale. 
No. 64... 2 " Dark blue limestone. 
No. 85... 8 " .Alum shale-N. Fork of Salt River, 
No. 66... 6 " Bituminous shale. 
No. 67 ... 2 " Coal-Lick Creek Coal-Field. 
No. 68... 5 " Yellow clay and slate. 
No. 69 ..• 10 " Gray, concretionary limestone. 
No. 70... 3 " Hard, compact limestone. 

85 " Totcil thickness of Series G. 
SERIES lI. 

No. 71 ... 6foet, St. Louis Limestone-Salt River. 
No. 72... 2 " Drown, impure limestone. 
No. 73 ... 80 " .Archimedes Limestone-Salt River. 
No. 74 ... 145 " Encrinital Limestone- Hanni!Jal. 

234 " Total thickness qf Series H. 
SERIES I. 

No. 75 ... 25 feet, Chouteau Limestone-Cincinnati. 
No. 76 ... 80 " Vermieular Sandstone -Hannibal. 
No. 77 ... 56 " Lithographic Limestone-IIannibii.I. 

161 " Tota! thicl,ness <if Series I. 
SERIES J. 

No. 78 ... 50 feet, Blue, argillaceous shale- West of Hannibal. 
No. 79 ... 45 " Hard, compact., blue limestone. 
No.SO ••• 30 " Brownandredsandstone-SaltRiver. 
No. 81 ... 170 " Trenton Limestone- Salt River. 

295 " Tota:t thickness qf Serie:! J. 



DR. B. F, SHUMARD'S :REPORT. 

S'!'. Lours, Novembei·, 1855. 

PROF. G. C. SwALr,ow, 

State Geologist. 

DEAR SIR : As Assistant Geologist, in the Survey under your 

direction, I herewith submit my report 011 the several districts en

trusted to.me for cxaminn,tion, comprising tt description of a geolo

gical section 011 the Mississippi, from St. Louis to Commerce, and 

tho results of my cletailell surveys in Franklin and St. Louis coun

ties, with maps and sections illustrating the same. 

Agreeable to your instructions, I have prepared, and, also, sub

mit, descriptions of some of the new organic remains discovered in 

the strata of our State; and a catalogue embracing nearly all the 

species that have been collected during the progress of the Survey, 

up_ to the present time, in which the fauna, occurring in each group 

of strata of your general vertical section, are arranged in separate 

lists. 

It gives me pleasure to acknowledge here the assistance I have 

received, at different times, from my associates in the Survey, while 

engaged in the prosecution of the duties assigned to me. To Dr. A. 

LITTON I am under obligations for valuable aid in the preliminary 

e.xaminations of St. Louis and Franklin counties. In the palreon

tology, I am indebted to Mr. F. B. MEEK for important suggestions, 

and for the beautiful and accurate delineations of the fossils 

described in my report. To Mr. R. B. PRICE for drawings of the 

maps, and for rec1ucing and copying sections, which he has executed 

with neatness and accuracy. 
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I am, also, under obligations to Messrs. JOHN BRUERE and MoN
TROSE PALLEN, who accompanied me in the explorations on the 
Mississippi, and, without charge to the State, proved valuable assist
ants. To :\\fr. Form, Engineer on the Pacific Railroad, for the use 
of maps, profiles, etc.; and to J. F. EVANS, Esq., Dr. LEWIS, Gen. 
JEFFRIES, and various other person~, residing in the districts exam-
ined, for aid and information. • . 

With an earnest desire that the results of my labors mny meet 
your approbation; and with grateful acknowledgments for your uni
form courtesy and friendly assistance, 

I remain, 

Very truly, yours, 

B. F. SHUMARD, 
Palaeontologist and .Assistant Geologist. 
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DESCRIPTION 

OF A 

GEOLOGICAL SECTION,. ON THE MISSISSIPPI RIVER, 

FROM ST. LOUIS TO COMJ\IERCE. 

IN descending the Mississippi from St. J.,ouis, the first rock ex

posure, immedirttoly adjacent to the river, occurs a short distance 

:1bove the United St:1tcs Arsenal. At this pbce the St. Louis 

Limestone has ]Jeon qu:1rriec1 extensively for curb-stones, window

sills, i1nd the founifations of buildings. The rocks have been laid 

bare to the height of thirty feet, and consist of light and dark gray 

eomp:tet limestone, in strnta, from a few inches to a foot and a half 

in thieknesA, with thin scams of chert intorstrntifioc1. Some of the 

layers would burn into a good lime, but others contain too much si

licious matter for this purpose. The characteristic fossils are

Litlw,qtrotian Oanadense, 8yrin[Joporci, EcMnocidaris, Terebrat,ula 

Bo'is.1f'ii, Terebrat1da, 8pfr~f er, and teeth and scales of fishes. These 

strata !tre overlaid by the Quatemary deposits, whi.ch extend to the 

level of the Carondelet road;. its. elevation being about ninety feet 

above the Mississippi. · 

Lower down the river, at IjaBeaume's quarries, we find, reposing 

on the above-mentioned rocks, from eighteen to twenty feet of heavy

bedded gray limestone, rather softer and more argillaceous than the 

rocks of the prececling locality. The layers are from one to four 

feet thick, separatecl by thin partings of argillacoous shale. They 

break with an even, granular fnteture, and i1l'e quarried quite easily. 

A stratum, about three feet thick, of a mottled gray color, and more 

crystalline than the others, is here burned for lime.* 

· From this phce tho hills gradually increase in elevation as we 

descend the river, and, in a little less than a mile, rise to the height 

of.one hundred and forty feet. In this distance the St. Louis Lime

stone is constantly exposed, forming, at several points, perpendicu-

* An analysis of a pur-0 variety of this rock, by Dr. Litton, yielded as follows : 

Insol. residue, . 0.50 

Carbonate of lime, 09.40 

Alu:tt:ino,, A trace. 

99.90 
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lar walls, sixty feet high. About a mile and a half below the Arse
nal, the following section of the strata is presented, .which will 
convey a good general idea of the lithological features of the St. 
Louis Limestone. Commencing ten feet above the water level, and 
proceeding in the ascending series, there is -

1. -Bluish gray, ra.ther coarse textured, sub-crystalline lime
stone, in thin strata, filled with l!'eneatella, Productus 
cora, Spirijer, Ecl1inoc1·inus, Palrecltinus, and :fish remains, 13 ft. 

2. - Light gray and bluish gray silico-calcnreous rock, contain
ing nodules and thin seams of chert, 

8. -Bu:ff and bluish gray, hard, silicious limestone, of a :6.nely
granular texture, 

4. - Same as the preceding, with a good deal of chert d!l.ssexni
nated, 

5. -Compact, light gray silicious limestone, in thick beds, break
ing with an even fracture, 

6. -Light drab, compact, brittle limestone, with a smooth, angu
lar fracture (an excellent lime-rock), 

7. -Gray, mottled limestone, of a fine granular texture, with 

5 ft. 

6 ft. 

8 ft. 

7 ft. 

3 ft. 

nodules and seams of chert, 44 ft. 
8. -Bluish gray, sub-crystalline limestone, containing cavities of 

brown calcareous spar; some layers beautifully ripple-
marked, . 10 ft. 

9. - Light drab, compact lithographic limestone, with a smooth, 
splintery fracture, containing Echinocidaris, Terebratula, 
and small columns of Orinoi<lea, 

10. - Earthy, decomposing, ferruginous limestone, . 
11. - Gray, close-textured limestone, containing same fossils as 

2 ft. 
lft. 

No. 9, 4g ft. 
12. - Earthy, decomposing, ferruginous limestone, • 9 in. 
18. - Light drab and variegated, brittle, lithographic limestone, 1 tt. 8 " 
14. - Light drab, :fine-textured, lithographic limestone, with a 

smooth, splintery fracture, trav.ersed by :fine spli.r 'Veixts, 
and delicately clouded with fiesh-color and reddish' 
brown, 4 ft. 9 " 

15. ~Strata. like No. 9, • 7 ft. 
The strata included in No. 8 ·of this section are burned for lime, and make an 

11rticle of excellent quality. · 
No. 14 appears to be a local bed. It is a remarkably :fine variety of limestone, 

being nearly a pure carbonate. Some layers are, also, susceptible of a fine polish, 
the :fine spar veins and delicate flesh-colored cloudings forming, with the light drab 
ground, a pleasing combination. I was not able, however, to satisfy mylielf whether 
a.labs of a workable size could be got out, free from impurit~es and oraoks. * 

*The analysis of this rock, by Dr. Litton, resulted as follows: -
Insol. residue, . 
Alumina, • 
Oa:rbonate of lime, ·• 
·!ater, .. 

1.12 
,A..~1'11,0t. 

(l!f;gf_' 
.·;Mi· 

_::.....-

lli!Jl2 
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A few hundred yards lower down the river, these rocks are over
laid with thick-bedded, :finely-granular gray limestone, containing 
Litlwstrotian and Produetits, and these again are surmounted by 
thin strata of even-bedded, compact, sub-crystalline limestone, with 
Palachinus mitltipora, Eeldnnoddaris, Poterioei·inus longidactylus, 
Spirigera Roisyii, Prodtwtus cora, Spirijer, and Fenestella. 

Scvcra.l of these fossils arc quite chtmtcteristic of the superior 
division of the St. Loids Limestone. 

Continuing our section down the Mississippi, no marked change 
in the clrnractcr of the rocks is observed before reaching Carondelet. 
The bluffs prevail ttlong the river the whole distance, with an eleva
tion of from 120 to 150 feet. The St. Louis Limestone is constantly 
exposed in no:1l'ly horizontal strata, the lower members projecting 
:.tt intervn,ls from the inforior slopes of the hills, while the superior 
hods appea.r in perpendicular walls near their summits. 

At the quarry above Carondelet, a rapid inclination of the strata 
occurs, in a, direction :1 little south of west; and the St. Louis Lime
stone dips bcnc:1th the water level of the Mississippi. 

About two hundred a.nd fifty yards below this place, is an expo
sure of nine feet of ha.rd silicious limestone, in thin strata, with thin 
hands of :fine-grained sandstone, interstrati:fied, dipping at an angle 
of about eight Clegrees west south-west; and, near the center of 
the town, at an elev1ttion of thirty-seven feet above the river, we 
find heavy-bedded, fine-grained micaceous sandstone, of white and 
fcrruginous-brown colors, overlaid by dark and ash-gray, sandy, 
micaceous shale. These strata are much discolored with dark car
l)onaceous matter, which predominates in the shale. The latter, 
also, contains concretions, frequently of a brn.nching form, probably 
the remains of coal-plants, although I was unable to detect any 
traces of organic structure in any of the specimens examined. 

It is evident that we have hero an outlier of t,he Missouri coal
field, occupying a narrow depression in the St. Louis Limestone, and 
constituting, I believe, tho only example where strata belonging to 
the Coal Measures reach the west side of the Mississippi, south of 
St. Louis. 

Towards the lower end of Carondelet I noticed some interesting 
sections, through the Quatemary deposits, which can be seen here to 
good ad vanfage. 

Just below the town, on the river, the upper part of the St. 
Louis Limestone, with its characteristic fossils, is quarried exten
sively, to be conveyed to St. Louis for harbor purposes. The strata 
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~ire about sixty feet high, and dip to the .north-cast, at an angle of 

twenty degress. Some of the layers are quite cherty, but most of 

them would make a pure white lime. 
Between this point and the mouth of Meramec river, no change 

occurs in the character of the geological forim1tions; tho St. Louis 

Limestone continues to be seen, at intervals, the whole distiince, 

forming bluffs sometimes of 17 5 feet high, and appearing often, near 

their summits, in perpendicular escarpments, from sixty to eighty 

feet high. 
Just above. the Meramec, I observed a fine locnJity for fossil 

corals, chiefly Lithostrotian, Oanadense and Syringopora, tho former 

occurri.ng in lenticular masses, some of them nearly five feet in 

diameter. 
Below the Mern,mec, the hills reccrle fr.om the Mississippi, urnl ~t 

bottom land sets in, which continues for two and a half milmi, form

ing a bank from ten to twenty feet high. In Jefferson county, 

within half a mile of Rock Creek, we find for the :first time, be

low the mouth of Missouri river, the Encrinital Limestone, Che

mung and Trenton Groups. The hills are a.bout 170 foot high, a.nd 

exhibit the following section in the ascencling order: -

1. - Perpendicular w11ll of heavy-bedded, yellowish and redel.ish sub

crystalline limestone, tmversed from base to summit by deep 

vertical ftssut"es, nnd some of the lo.ycrs containing CfLvitics 

from one to five inches in diameter, frequently oommunicn.ting 

with each other. '.L'he most common fossils of the mass tire 

Ohaetetes lycopcrdon, Lcptcna fillitextci, Lcptc/!(o sericea, Ortltis 

tcsticdinaria, 11nd Rcccptaculites, thickness, GO ft. 
2. - Slope, covered by soil and debris,· " 115 ft. 

3. - Reddish argillaceous limestone of a grq,nular texture, 

wi.th thin. marly partings, containing Oyatlwxon.ia 

cynodon, an Orthis nearly allied to 0. JJfichelin'i, 

.Productus Murchisonianus, PZatycrinus, and Poterio-

crinus, • 
4. - Slope with layers as above, projecting from the surfll;ce 

5. -Encrinit.11 Limestone, with chert bands interstratifie<l, 

and filled with crinoids and other characteristic 

fossils of this group, 

" 15 ft. 
" 30 ft. 

" 80 ft. 

The lower beds of this section (No. 1) are Lower Silurian, and, 

probably, represent the "lead-bearing" or Galcn:.t Limestone of 

Iowa, Wisconsin and Illinois (Upper Magncsian Limestone, in part, 

of Dr. Owen), although the mass in the two districts differs essen

tially in lithological appearance, and in Missouri, so far as,I know, 

it contains no productive deposits of lead. 
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Tho occurrc11cc of the same species of Receptacnlites iu our stmta, R. sulcata ( Oosduoporrt Sulca!a, OwN1), lc:wes but little doubt with regard to the true pfnallelism, as this fossil in tl10 north·west is never foi,md below the g(Llcniferous beds. 
Nevertheless, wl1ilc there is a marked lithological difference iu Iowa and Wisconsin, as well us in Missouri; between the rocks of recognized Trenton age and the so-called Cblcua Limestone, wc hl1vc, i1s yet, but little pnlrnontological evidence for scpaeating them into Lfoitiuet groups. In fact, by far the g1•c11tcst proportion of species fomHl in the lca11-bcaring rocks of the north-weot, 11re Trenton forms. Mr. Whitney stntcs Llmt, of fol't.y-five species collected by !rir. A. Lapham nncl himself from the lcn.d-bearing boils of WiHco11si11, thirty-two were of Trenton nge. (Metallic Wealth U. S., pngo 410.) And l'rof. lfall mentions thnt he h11s found in the Galena Limtw.t1mo, lrnsidos Receptnculitm, the honrl of' im IUae11us, Lryte1u1. not unlike L. altamrtrr, Or/Iris (Rpir(ji•r) lyiu: !tad Atrypa i11c1·i;ve,1cens. The three 111st-mentionetl sp11cios art• cotmllon t"1 the 1'nmton J,imostone fUttl the Ifodson river group, while tho gctmH Rccepb1culites in Now York, occurs in tho Trenton J,imestone, tllthough }.fr. Ifoll ~hinks tho 011stern species distinct from ours. ]'or these reasons I h11ve thong;ht it bc~t, fur the p.rosent., tu iucluclo our ltccrpttteulite beds in tho Tr·cnton J.,imeHtone. 
~'ho slope, which is mnrkcrl No. 2 iu the 11bovo section, is, doubtless, occupied imrtly liy sanrlHtmw, nnrl pintly by beds like No. 3; the former being cxpoeecl in thiH position 1L Hlrnrt tliHt.1mco lower tlown the river. 
'.!:lie foc·.c:il:' cout:Lincd in tltc 1·ctldish, a.rg;illitccous limestone (Nos. 3 and 4), nrc :1 mixluro of Chemung mHI C.irbonift:1·ous forms. Some urc itlc11tic11l with species which I have fouml in the n.rµ;ill:lccou,g byers, intcrstmtifictl with tho finc-grninerl H:tmlstono of the lrnobH of Kentucky, hitherto rnga.rdcd as forming the b11se of the Carbou.iforoirn SyRtem ill thnt St,a.te; others nrc species which, everywhere in Missont"i, chin·n.cterizo the Ch<mnrng. rocks. Tho last-mcntio1101l group is 1101'0 by no menus so thick, 01• HO highly fos~iliforous aB you fonnd it in Cooper imd the atljoinfog cotmtic8, on tho Missouri l'ivcr. 

Continuing our wa,y down the Mississippi, just below Rock Creek 
we find the '..L'renton Limestone forming low ledges on the river shore, 
from ten to twenty feet high. The lower strltta are quite cherty, 
and contttin but few for;sils; the upper byers are filled with Chaetetes 
lyeopei·clon, Leptena fil/itexta, and Lepterui Serio.ea, irncl other well
known species of the group. 

Below this exposure, the bank of tho river is twenty feet high, 
and composed of aHh-colored loam, with terrestrial shells embeddell. 

Tho hills, romoved it short distance from the river, are a hundred 
feet higli, and exhibit, nc:tr their summits, perpendicular w:1lls of 
Encrinit1•l I,irnestone. 

At the Sulphur Spring, just 11bovc Grand Gluize Greek, the following section 
occurs, counting from below, up"'i\l'ds: -

1.- Cryst111lino Trenton Limestone, with Receptaculites, forty-five feet. 2.- White and brown sanclBtone, made up of moderately ftne quartz grains, 
loosely cemcnteil, seven feet. 

3.-' Yellow, compitct limestone (Chemung Group), eight feet. 
4.-11.ccl ttrgill11ceous !llld compact limestone (Chemung), twenty-five feet. 
5.- Encrinitul Limestone, highly fossiliferous, forty-fiYe feet. 
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It will be perceived that, in this section, the Trenton rocks are seimratcd from 

the Chem~ng and Carboniferou·s by only seven feet of sandstone; while the Hudson 

Rh·er Group, Upper Silurian and Devonian Systems, which are well represented in 

other parts of the State, are entirely wanting. 
The water of the Sulphur Springs, lJ,t this place, contains a notable quantity of 

saline ingredients, awl is strongly impregnatecl with sulphuretted liyurogen. In the 

bottom of the spring, a white deposit of sulphur is found. The water issues from 

})eneuth the sandstone, and its mineral properties are, probably, derived from the 

decomposition of pyrites in the red<.lish argillaceous limestone. 

Between Grand Glaize and Rattlesnake Creeks, the formations 
of the above section continue the whole vrny, the Trenton Limestone 
forming perponclicuhir escarpments, from tho water-level to the 
height of from sixty to eighty feet. The hills vary frmn 100 to 170 
feet in height. 

Just below Rattlesnake Creek, the Trenton T..iimoi:1tone, overlaid 
hy sandstone, the Chemung and Encrinital Limestone, is cx11oscd to 
the height of seventy-three feet, indicttting a rise in tho strafa of 
twenty-eight feet in al)out a mile. It consists of hoiwy-hocl<lcd, 
white, crystalline limestone, with soft, chalky-looking, CtLlca,1·oous 
matter, ancl containing numerous cavities, lined with this substance, 
disseminated. 

A stratum, near the top of it, furnishes tho columns for tho Court 
House, at St. Louis. This layer is six and a half foot thick, a.nrl is 
quarried quite easily. Beneath it, we find an ~tpparcntly soli<l bed 
of nearly similar rock, twenty feet thick. Tho whole of the Trenton 
Limestone, at this place, would burn into a pure white limo. I 
found in these heels the following characteristic fossils : - Oltaetetes 

lycoperd.on, Leptaena deltofrlea, L. serieea, L .. filUtexta, Atrypa eapax, 
Liehas Trentonensis and Reeeptaculitef!. 

From this place, a rapid rise in the strata takes place, and tho 
Chemung Group and Encrinital Limestone disappear from tho tops 
of the hills. About a mile below Rattlesnake Creek, the lower 
Trenton beds emerge from beneath the crystalline portion above 
described; and in less than a mile further, we find them occupying 
the summits of the hills, which are elevated 150 feet above tho bed 
of the Mississippi. ·This part of the Trenton Limestone is, in litho
logical appearance, quite different from the upper portion. It con
sists of bluish gray, or dove-colored, compact brittle limestone, break
ing with a smooth conchoiclal fracture. The beds vary in thickness 
from a few inches to several feet, the uppermost layers being the 
thinnest. The prevailing fossils are Orthis trieenaria, O. subae

qu.ata, Leptaena deltoidea L. fUlitexta, Murehisonia graeilis, Pleu-
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rotomaria subaoniaa, Oltaetetes lyeoperdon and the columns of a 
small species of Orinoid. 

Two miles below Hattlesnake Creek, we find these strata passing 
downwards, into beds containing Gonioaeras anaeps, and an Ormo
eeras, closely nJlied, if not identical with 0. tenuifilum (Hall) species, 
which, in New York, are confined to the Black River Limestone. 
It is, therefore, cerbin that this group is represented in our State, 
although there is not, at least at the locality of which we are speak
ing, :my difference in lithological characters between the beds con-. 
taining Bbck River species and those with Trenton forms. 

Beneath these beds, and just above the edge of the river, the 
strat:1 a,ssmne a cellular chn,ractcr, and some layers are traversed 
in all directions by cylindricril cavities, varying from a fourth to half 
of :tn inch in diameter ; m:my of them are filled with soft, yellow, 
:.trgilfaccous nrnttor, while others ~•re merely lined with this substance. 
These c:wities, it is quite probable, were once filled with a fossil plant, 
very simihr to Plivtopsis tilbulosnm (Hall), from the Birds-Eye Lime
stone of New York; the suhstance of' the fossil having been oblite
rated, its form is loft in the more durable matrix. :From the strati
graphical position of these perforated beds, I feel much inclined to 
the opinion thitt they will he found to represent the Birds-Eye 
Limestone of New York and Kentucky. 

In the next two miles, there is no change in tho formations ; the 
Trenton and Black River Limestone continuing the whole distance, 
forming bold perpendicular escarpm.ents, facing the river. At the 
"Old Shot Tower," just above Herculaneum, tho bluffs are 170 feet 
high. Tho lower twenty feet consists of cellular ·limestone in thin 
layers, a.bove which rises a perpendicular wall of heavy-bedded lime
stone, to the height of one hundred and ten feet. I found here, in 
addition to most of the species above enumerated, an Illaenus, very 
nearly allied to L crassicauda, and b.n undescribed Oytliere. 

Below Herculaneum, the same rocks continue to escarp the river 
for upwards of a mile, a,nd then the 1st Magnesian Limestone and 
Saccharoidal Sandstone of your general section appear at the base 
of the bluffs. These strata are best exposed at Plattin Rock, where 
we find, at the river margin, about fifteen feet of heavy-bedded 
Saccharoidal Sandstone, colored with oxide of iron. On this re
poses 130 feet of buff magnesian limestone, in moderately thick beds, 
with thin partings of bluish argillaceous shale, passing upwards into 
thin-bedded magnesian limestone, with crystalline facets of calc
spar disseminated. Then succeeds the Black River and Trenton 

K-II 
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Limestones : the latter extending to the summits of the hills. 
This section indicates a rise in the strata of about one hundred and 
:fifty feet in the distance of a mile. 

Below Plattin Rock the hills recede from the river, and do not 
approach it again for a mile and a half. At two miles from Plattin 
Rock their altitude is 368 feet, ascertained by barometrical measure
ments. 

At this place, the section in the ascencling order is: -
1. - Heavy-bedded, white Saccharoidal Sandstone, . 15 ft. 
2. -Thick beds of buff magnesian limestone, and thin partings of 11 

blue and green argillaceous mo.rl, passing upwn.rd into lighter-
colored magnesio.n limestone, in beds from an inch to n foot 
thick, conto.ining crysto.lline pnrticles of co.lo spo.r dissemi-
nated (1st Jlilagnesian Limestone), . 152 ft. 

3. """""'..Perpendicular bluff of compo.ct, heavy-bedded, brittle lime-
stone, conto.ining Black River o.nd Trenton fossils, • 141 ft. 

4. - Slope covered with soil o.nd veget(l.tion, 00 ft . 

. From this point to Selma, the gener;:i.l eleva.tion of the hills does 
not vary much from 300 feet. A talus, covered with soil and masses 
of limestone, usually commences at the wat.er margin, nnd extends 
to .a height of from 100 to 150 feet; from which a.rises precipitous 
cliffs of rock, frequently cleft from base t_o summit by cleep fissures. 

. At the upper end of Selma is nn interesting section of the Silu
rian rocks, nearly all the beds being visible from the 1st l\fagne
sian Limestone to the upper crystalline strata of the Trenton Lime
stone, inclusive. The elevation of this bluff is 413 feet, determined 
by several observations with the barometer. 

The bas.e consists or seventy feet of alternations of buff mngnesian 
limestone, and compact, brittle, smooth-textured gray limestone, in 
layers from an inch to· two feet thick. Then succeeds the lime
stones of Black' River and Tr<:nton age, presenting a thickness of 
more than 300 feet, the upper third being white crystalline lime
stone. 

Seima h(l.s been for many years a prominent shipping point for lead, obtained 
ehie:ll.y from the mines of Washington county. Through the politeness of Mr. Fos
ter, I was furnished with statistics of the amounts of le(l.d received here during a 
period of twenty-eight years. These will be found in the Report of Dr. Litton. 

Leaving Selma, we find a continuous line of bluffs extending to 
Rush Tower, the distance being about four miles. This portfon of 
the river is remarkable for its picturesque scenery,· which reminds 
one forcibly of the Mississippi above Prairie du Chien. The ~ilu-



DR. SHUMARD'S REPORT. 147 

rian stra.ta are constantly exposed in bold, perpendicufar cliffs, 
towa.rds the tops of tho hllls, while, below, a,re wooded slopes, cov
ered with huge 1locks of li~nostono, reaching to the margin of the 
water. In some inshmces tho strata have been weathered in such a 
mmrnor as to lc:wo standing, isolated, tower-like masses, from twenty 
to thirty foot high, a,s represented in the cut. 

" 

DLUFFS ON Tlrn MISSISSXPl'I JtIVIGR, llE1'WJ;1EN SEL~!A AND ItUSif TOWElt· 

Rush Tower ir; another shipping point for lc:tcl, most of which is 
brought from Perry's Mines, in St. Fra.n(;ois county. 

At Rush Tower tho bluffs agnin lea,ve the Mississippi, a,nd an 
alluvial bottom sctfl in a,nd continues six miles, with a width of from 
one to three miles. 

In thifl distnnce a considerable depression of the stnita occl,lrs, in 
a diroction contrary to tlrnt observed at Selma,. The Silurian rocks, 
which, between the Jatter pla.ee :mcl Rush Tower, exhibit n, thickness 
of from three to four hundred feet, here a.ppear only as a low ledge, 
scarcely ten foot high, while thp Carboniferous stirata constitute the 
chief mass of the hills. 

About four miles above Salt Point I found the elevation of the hills to be 274 
feet, u,ncl obti1ined the followh1g section, given in the ascending order: -

1. -Trenton Limestone, in thin layers, containing Illaenus crassica11da, 
Receptaculites, etc., . 10 ft. 

2. - Dark bluish gray, argil!aceous shale, containing a sm1>ll species 
of Lingula, · 30 ft. 

K-II-2. 
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3. - Reddish and yellowish argillaaeous and sub-crystalline lime-
stone, of Chemung Group, 84 ft. 

4. - Encrinital Limestone, with Pentremites Sayi, Producf:us pzinc-
. tatus, and Spirijer striatus, 200 ft. 

The dark argillaceous shale of this section is exposed in a ravine, a couple of 
hundred yards distant from the.river, where it is seen immediately beneath the 
Chemung rocks and above the Trenton Limestone, which occurs in a low ledge, 
scarcely elevated above the water margin. This shale appe11.rs to replace the sand
stone, which,. at Sulphur Springs and below the mouth of Rattlesnake Creek, divides 
the Silurian rocks from the Chemung. It has been here penetrated twenty-five 
feet in search of coal, at which depth the workmen reached the Trenton Limestone, 
and further operations were abandoned. This labor and expense might have been 
saved, had the eye of a Geologist rested on the spot, for he would have seen at once 
that these strata.lie several hundred feet below the coal formation. May not this 
slate represent the black, bituminons slate of Indiana and Kentucky, which, in those 
States, forms the line of separation between the Devonian strata and fine-grained 
micaceous sandstone, with its intercalated fossiliferous shales? It appears to occupy 
the same stratigraphical position, since we find it here directly under the Chemung 
rocks, in which we have found a number of fossils, identical with species that occur 
in the blue argillaceous'limestone and marls, which lie a little above the black slate 
of Kentucky. 

Continuing our way do'Wn the river, we find the rocks of the 
above section prevailing, uninterruptedly, to the mouth of Establish
ment Creek, and the hills varying from 120 to 180 feet in elevation. 
In the :first three-quarters of ·a mile there is a pretty constant dip 
to the north-west, the rate being about eighty feet per mile. The 
dip then changes to a contrary direction, but is so gradual that it is 
barely perceptible. 

On 'Establishment Creek, a couple of hundred yards above its 
confluence, dark argillaceous slate is again well exposed, in a ledge 
three feet high. It is precisely similar to that observed four miles 
above Salt Point, and contains a. small undescribed species of 
Lingula. 

The next good exposure occurs two miles and a half below the 
mouth of Establishment Creek; and here I observed, for the first 
time since leaving St. Louis, the Archimedes Limestone of your gen
eral vertical section, containing the usual fossils of this formation. 
The hills are 180 feet high, and the rocks project at intervals from 
various portions of the slopes, with a south-easterly dip. A mile 
below this place the hills decline in elevation to a hundred feet; and 
consist of alternations of quartzose sandstone and chert. Lower 
down, the Archimedes Limestone appears in perpendicular walls, 
facing the river, presenting a peculiar fluted appearance. A 
half of a mile still lower, the bluffs are 180 feet high, and the 
strata oonsist of sub-crystalline limestone, of a moderately coarse 
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texture, and light gra,y and blue colors. Nearly all the beds 
here would make excellent lime. They, also, afford a good building 
matorbl, being the same as are quarried on the Pacific Railroad, for 
the Custom-House a,t St. Louis. For the whole distance from this 
place to Ste. Genevieve, the Archimedes Limestone appears in per
pendicular cliifa, nNLr the tops of the hills. 

Two miles al>ove Ste. Genevieve the strata present a consider
able locnJ dip to the n~orth-cast; and just above the town they are 
to be seen in heavy massive beds, with tt layer of calcareous oolite 
intorstratified. 

After passing Ste. Genevieve, no exposures ofrock occur for a clis
"tancc of nine miles. '.J~he river courses through alluvial bottoms, from 
one to five miles wide, rtnd. the banks va,ry from ten to twenty feet 
in height. 

About one mile above St. Mary's we find, just above tho water 
margin, im exposure of :fifteen feet of qmtrtzose sandstone, in thin 
faycn1, passing into gritstonc and coarse conglomerate. The pebbles 
in the lnttcr consist of milky nml ferrnginous qrn1rtz, ju.sper, arnl 
dark porphyry, nrying from the size of a pea to that of a hen's egg. 
Above these beds is .i1 slope of twenty-five feet, covered with soil ancl 
debris, and then succeeds the· Archimedes Limestone, with its usual 
fossils. ·' 

Just above St. Mary's we find, at twenty feet above the Missis
sippi, alternations of yellow and purple clay, surmounted by com
pact and very hrml Silicious I.imestone, and, at a lower level, near 
the center of the town, the Archimedes Limestone. 

At St. Mary's the bluffs agriin recede fro!U the river on the Missouri shore, and 
do not appron,ch it a,gain for the distance of twenty-five miles. The b11nks n.re from 
ten to twenty feet high, [Incl, beneath the soil [Ind sub-soil, consist of 11sh-gmy loam 
anrl sand, with the common terrestrial o.ncl fluriatile shells of this po.rt of the Qua
ternary Group, embedded. 

Tho point at which the hills reach the river again, is about a half 
of a mile above B~1iley's Landing, in Perry county. Here their ele
vation is 150 feet, and they consist entirely of sandstone, resembling, 
very closely, the Sacchal'oidal Sandstone of the general section. 
The rock is exposed in massive rugged cliffs, and is composed of mode
rately fine grains, rather loosely cemented, with a silicious paste. 
Its colo1; is white and reddish brown. Some portions of the mass 
crumble readily when exposed to the action of the weather; other 
beds are not so friable, and have the appearance of a good building 
rock. 
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Further down the river, a few hundred yards above Bailey's 
Landing, occurs a low ledge of thinly-stratified, blue silicious lime
stone, presenting a handed appearance on the wetithered face, and 
traversed hy vertical joints, which separate the layers into flattened 
quadrangular masses. These are surmounted by thick beds of the 
same lithological appearance, and the whole exhibits a dip of fifteen 
degrees north-east. 

The m::iss contains remains of enerinities, and a small Atrypa, 
but fossils are scarce and badly preserved. 

A quarter of a mile below Bailey's Landing, is a bluff 130 feet 
high, composed of heavy-bedded, gra,y ma,gneshn limestone, very, 
compact ancl fine-textui·ecl. Near the top I found a snia,ll species of 
Atrypa, an Orthis, like 0. silbaequata, and a Leptaena, very simifor 
to L. fillitexta. I refer these strata, with sorn.e doubt, to tho '.11rcn
ton Limestone, as all the fossils I found, aJtcr a diligent sea,rch, 
were so badly we~tthcred that their specific cluiractors could not be 
determined. These bluffs continue along the river a qlmrtor of a 
mile, presenting an irregular dip. At one point, al)out mi<lw~1y tho 
exposure, the stmta are inclined at an angle of twenty-five degrees 
to the east. 

About a mile below Bailey's Landing, in fractioMl Soc. 11, 
Town. 35, R.12, E., the hills are 130 feet high. On the river shore 
we find shaly layers of magnesio-caJcaroous limestone, contn,ining 
silicious masses and a variety of interesting fossils. Tho rock is 
compact-textured, and has, evidently, boon derived from fine sedi
mentary material. On the newly-fractured surfaces, it is of i1 light 
gray color, clouded with yellowish gray; but, after being exposed 
for some time to the air, it assumes a light buff color. The fossils are: 
Leptaena depressa Leptaena, several species; Ortliis, two species, 
very similar to 0. hybrida and 0. elegantula; an Atrypa, allied to A. 
oamilra (Hall); Platyostoma, seveml species ; I>almania trident-ijera, 
and Pltacops, Olteirim;,s and Haploarinus, of undescribed species. 

Some of the fossils here enumerated cannot be distinguished from species which 
I found, several years since, in the Upper Silurian strata of the glades of Perry 
county, Tennessee, which, l\Ir. l\Ieek informs me, have been found by Prof. Hall, in 
the Delthyris shaly Limestone of New York, and are regarded by him as quite cha. 
racteristic of that group. And recently, through the kindness of Prof; Hall, I have 
been permitted to examine a number of the plates of his third volume on the Paloo
ontology of N e:w York; and, if we may be permitted to judge from excellent figures 
without descriptions; our collection from the locality now under notice contains 
seve:f"lLl other Delthyris Shale species. Regarding, therefore, the parallelism as 
being pi-etty well established, I have, in my section, referred these rooks, and some 



DR. SHU?vIARD'S REPORT. 151 

• others, presently to be noticed, to the age of the Delthyris Shale, ;n preference to 
giving them a new name. 

The most characteristic fossil of the mass is the remarkable trilobite, which I 
have described in the Palruontology, under the name of Dalmania tridentifera. 
(Pl. B., fig. 8, ab.) 

Above these fossiliferous Ia.yers, and at an.elevation of 100 feet 
above the river, perpendicular ledges, presenting similar lithological 
characters, project frorn the slope of the hill to the height of thirty
five feet. 

About three hundred yards lower down the river, is a massive· 
cliff of yellowish gray limestone, sixty feet high, containing remains 
of Encrinitcs, and presenting on the weathered face no ma1·ks of 
stratifim1tion. ~~hese, probably, correspond in age to the rocks last 
qescribcd • 

. From this place the dip of the strata is ve1·y rapid, in a direction 
correspondin~ to the course of the river. In less than a half of a mile, 
we :find the Archimedes Limestone, with its characteristic fossils, 
exposed :1t tho margin of the river, while the Silurian strata above 
described, are far beneath the surface. 

A quarter of a mile below this place, the Archimedes Limestone 
constitutes hills 200 feet ~igh. .At the base the strata consist of 
alternating beds of gray limestone, and bluish and ash-colored marl, 
abounding in fossils. 

The fossils occur most abundantly in the marly layers, wJ1ere, 
after heavy rains, tb.ey may be procured in great perfection. Above 
these fossiliferous Ja,yers, are massive beds of compact, earthy gray 
limestone, ·with thin partings of argillaceous shale inter stratified, 
extending to the summits of the hills. 

The Archimedes Limestone now preserves nearly a horizontal 
position for the distance of two miles, when it begins to dip, and at 
the same .time receives a capping of sandstone, which increases in 
thickness as we descend the river ; and, at three miles below the 
point where it first appears, occupies nearly the entire mass· of hills, 
two hundred feet high. 

The lower part of this sandstone occurs in heavy beds, but the 
upper' strata are often quite schistose. The rock is sometimes very 
haJ.·d, but usually it is so fooB.ely cemented, that a blow with the 
hammer reduces it to fine sandJ The color varies from white to fer
ruginous brown. · At this point there seems to be. an abrupt syn
clinal axis, for, in a few hundred yards, we find· the Archimedes 
Limestone rapidly rising again,. and, in a little upwards of a mile; 
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the line of junction ietween it and the sandstone, is seen near the tops 
of the hills. 

These rocks now continue, uninterruptedly, to Brazos Bottom; 
and the Archimedes Limestone being frequently exposed, excellent 
opportunities were afforded for collecting its characteristic fossils. 
At WittenburO' the bluffs are 150 feet hi O'h ,· and from the lower two~ 5' b 
thirds ledD"eS of D"ray limestone with Productus, Echinocrinus and ' 0 0 . ' fish-teeth, occasionally appear. These strata are highly inclined, 
ancl resemble the beds observecl just above Ste. Genevieve. The 
upper third of the hills is covered with soil and loose ma.sses of 
sandstone. 

Nearly opposite this place, on the Illinois shore, is the "Devil's 
Bake-Oven" -an isobted mass of rock, sixty feet high, with a large 
opening on the southern fo,ce. 

Opposite "The Oven," on the Missouri shore, .the bluffs a.re 120 
feet high, and exhibit, near the ba,se, perpendicular .,cliffs of thin
bedded calcareo-magnesian limestone, containing a small Atrypa :in<l 
fragments of an Encrinite, which I refer, with some doubt, to the 
genus Heterocr.inus of' Hall. These rocks bear a very close resem
blance to the Delthyris Shale, noticed a mile below Bailey's Lr111d
ing, and, doubtless, belong to the same geologicalperiod. 

The Grand Tower rises from the bed of the Mississippi, about 11 mile nnd n. lrnlf' 
below Wittenburg. It is an isolated mn.ss of rock, of a truncutod-conicitl shnpc, 
crowned itt the top with stunted cedars, and situated u.bout fifty yartls from the Mis
souri shore. It is eighty-five feet high, and four hundred yartls in circumference at 
the base. During high water, the current rushes 11.round its b11.se with gre11t velocity, 
itnd the pn,ssage on the Missouri side is reg:trded as being a very dangerous one. 
The rock of which the tower is composed, is a buff and bluish gray sllicious lime
stone, very compact and thin-bedded, and it dips at an •angle of twenty-five degrees 
to the south-east. I could not discover any fossils here; but, from the lithologic11l 
character of the mass, I itm disposed to place it with t'he Dclthyris Shaly Limestone, 
and, consequently, beneath the rocks of the Devil's-Oven, which, as I am informed, 
by Dr. Norwood, State Geologist of illinois, contain many characteristic species of 
the Devonian System. · 

About a half of a mile below the Tower, near the middle of the river, is a huge 
mass of chert, of a quadrangular shape, which, at an ordinary stage of water, rises 
several feet above the surface. In the next two miles the Missouri shore is bounded 
by hills from 75 to 200 feet in altitude. 

These hills are mostly covered with soil and vegetation; but not unfrequently 
at their bases, on the side facing the river, ,we find exposures of ferruginous and 
white silicicrns. clay, filled with fragments of chert, derived from the decompositipn 
of Upper Silurian rocks, which, further down the river, are seen to present a marke(l 
cherty character. This white clay sometimes gives to the faces of the hills a pecu
liar chalky appearance; henc.e, they have received, from travelers, the name of 
"Chalk .Bluffs." . 
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Two miles above Birmingham, in Cape Gi;rardeau county, Del
thyris Shaly Limestone again appears, just above the water margin, 
containing the same fossils that characterize the silico-magnesian 
limestone, observed a mile below Bailey's Landing. It is constantly 
exposed for tho distance of four miles, appearing in ledges at the 
bu,sc of the hills, from ten to fifty feet high. The strata along the 
lino of this exposure consist of alternations of silioious and earthy 
grny limestone, and ferruginous chert in moderately thin layers. 
The ·limestone frequently contains rounded ma,sses of hornstone, 
from the size of n; hen's egg to tlu1t of a bushcl-meu,sure. These masses 
often exhibit a concentric structure, a,nd impart to the weathered 
surfaces of tho stratit an exceedingly rough appearance. 

Fossils are not a,bundant, except at Birmingham, where I pro
ci.n:e<l most of the species that were observed at one mile below 
B11iloy's Landing. Three miles and a hi1lf below Birmingham, the 
same rocks appear in a mural escarpment, extending from the water's 
edge to the i10ight of seventy feet. The lower pttrt of the mass con
sisti:i of limestone and chert; the latter predomim1ting and occurring 
in byers, from an inch to a foot thick: the upper layers have the 
appeitrancc or hydraulic limestone, and contain a beautiful species of 
Oonularia. 

Below this place, the faces of the cliffs are cut into deep vertical 
:fissures, presenting a rude castellated appe~rnnce; and this feature 
prevails to within a short distance of Neily's Landing, situated in 
Town. 33 N., H. 14 E., Sec. 33. 

Three-quarters of a mile lower down the river, the Delthyris 
Sha1y r_,imestone is visible to the height of 100 feet above the Mis
sisi:;ippi, presenting the same characters as the beds last mentioned. 
At the upper end of the exposure, is the "Devil's Tea-Table," a 
curious mass of rock, of an inverted conical form, standing on a 
rocky base, sixty feet above the river. It is eight feet high, two 
yards wide at the top, but contracted below to two feet. It is com
·posed of horizontal layers of limestone arnl chert, and· has been 
formed from the removal by <lenudation of the regular strata, with 
which it was once continuous. 

The Missouri shore n<?W exhibits a constant succession of high 
bluffs, with precipitous escarpments, until we reach Bainbridge, the 
distance being about six miles. Near Van.oil's Landing, they attain 
an altitude of 330 feet, with perpendicular faces to the river of 120 
feet. Towards the tops of the cliffs, are bluish and ash-colored, 
earthy-looking layers, which have the appearance of hydraulic lime-
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stone. An analysis of this rock will be found in the report of Dr. 
Litton. It contains Pliacops, Spirifer Ortliis and Oonulana of un
described species. The lower part of the mass confains fossil of the 
Delthyris Shaly Limestone. 

After leaving Bainbridge, bottom-land sets in, and no rocks are 
again seen on the river, for the distance of six or seven miles. 

From one and a half to two miles above Cape Girardeau, is an 
exposure of about forty feet of bluish gray limestone, in byers from 
two to six inches thick, and traversed by numerous vertical joints. 
The rock is very compact, and breaks with a smooth, splintery fmc
ture.* The weathered surfaces are frequently covered with a thin 
film of oxide of iron. In some l)Ortions of tho mass, fossils occur 
in great variety and abundance. 

They are Cyplwspis Gii·araeauensi.~ (new sp. ), Acillaspi.~ If(tlli (n1'w sp. ), l'i·oetits 
depressus (nmo sp.), Encrinurus Jeltoideus (new sp.), Oheir1trus (undt.), Jlornocrinu:; 

, flexuosus (new sp. ), Glyptocrinas fi1nbi·iat1ts (new sp.), Tentac·1tlites, irwurvus, l'rotaste1"/l 
(new sp. ), Ati·ypa, Leptena, Orth.is, Plcurotomai·ia and Ttwbo. In addition to these, I 
found forms of Crinoids, which .will not admit of being placed in any known genera. 
All the fossils of this locl11it.y appear to be distinct from n,ny hitherto de~ci·ibcd, and 
they, therefore, constitute an interesting feature in the pnlmontology of our Sti1te. 

The trilobites are especially n,lrnndant, ·and usually :finely preserved. In a 
specimen before me, not more than four inches square, I n,m able to count four 
species of these Crustaceans, belonging to as many different generi1. The Tcn
taculite, which I have described as T. inc·11n•us, is also quite numerous, some shbs 
being completely covered with them. I have referred these bei.ls to the Upper Silu
rian system, from their stratigrnphical position, and from the occurronco of genera 
of trilobites, which, according to Barmni.le, in his valuable work on the Silurian 
System of Bohemia, 11re types which exhibit the greatest development of species in the strata of thtit perioi.l. 

These' rocks we have designated, provisionally, under the name of Cape Girar
deau Limestone. They constitute. the lowermost beds of Upper Silurian age, yet 
found in the State. 

At Cupe Girardeau, the Trenton Limestone is again well e:x4ibited; and here we 
find the following section from below, upwards: -

1.-Blue schistose limestone, highly fossiliferous. Some of the foy
ers are almost completely made up of Oltaetctes lycopei·don, 
Leptena filitexta and Orthis subaeqziata, 2 ft. 

2.- White crystalline limestone, iµ moderately-heavy beds, with 
Jllaenus crassicauda, Leptaena alternata, &c., 35 ft. 

* The composition of this rock, as ascertained by Dr. Litton, is as follows: -
Insoluble rei::idue, 
Alumina, m1d peroxide of iron~ 
Carbonate of lime, 
C:troouate of magnesia, 

8.60 
1.93 

86.00 
3.70 

1oa.23 
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3.-White and bluish white, massive-bedded crystalline limestone, of 
fine texture, containing characteristic Trenton fossils, 60 ft. 

4.- Fine-gr11ined argillaccous sandstone, of a light ferruginous brown 
color, 10 ft. 

The strata included in No. 3 of this section constitute the well
known Cnpe Girardeau marble. The principal quarries are situated 
about three-quarters of a mile from the river, where the marble has 
been wrought to the thickness of forty feet. We find here two dis
tinct vitrieties : one of a bluish tinge, and somewhat coarse-textured, 
affords a,i1 excellent and durable building stone, ancl is lnunecl on the 
spot for liine; the other, a purer white, and more compact variety, 
answers nJI the ordinary purposes of marble.* It is extensively cut 
for tomb-stones in the neighborhood; :.md, if judiciously scloctecl, 
takes a tolei·:.1blo polish. It has been extensively shipped to St. 
Louis a,nd other points; and I am informed tlrnt it was employed 
for the construction of the Stn,tc-House, at Baton Rouge, Louisiana. 
This nrnrl1le is aiso quu,rriecl on the ri vcr shore, in front of the Con
vent. It occupies precisely the samo geological position as the 
quarry at Rttttlesnako Creek, which affords the columns for the 
Court-House, at St. Louis. 

On tho sum.mits of the hills, in the vicinity of Cape Girardeau, 
>Ye find a reddish brown argillaccous sandstone, in heavy and thin 
beds. It is soft when first quarried, but becomes hard on exposure 
to the air. It is employed for the outside work of lime-kilns, and 
for w1111ing mid flagging stones. t The position of this rock is im
medi11tely above the "Capo Girardeau m::trble," and beneath the 
Upper Silmfan strat::t, observed two miles above Cape Girardeau, on 
the Mississippi. 

Resuming our joumey, the Trenton Limestone was found to pre
vail for about a half of a mile, forming low ledges along the river 

* The proportions of the different constituents of thi,s marble are, according to 
Dr. Litton's analysis, as follows; -

C:u·bonate of llrue, 
Silka, 
.Alumina, . 

t Dr. Litton's analysis of this rocli: resultetl as follows : -

smca, 
.Alumina, and :peroxide Ofil"on, 
Lime, not determined, · 
w~ter, 

99.57 
a trace. 
a trace . 

57.58 
9.G7 

1.35 

98.GO 
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shore; then, alluvial lands, from ten to twenty-five feet high, succeed, 
and continue to a small creek, five miles below Cape Girardeau. 

Just below the mouth of this creek, the Trenton Limestone is 
again exposed, in bold escarpments, fifty-five feet high. The blue 
schistose layers present a thickness ·of fifteen feet, and a.re densely 
crowded with fossils, usually in a most perfect state of preservation. 
These are surmounted by the white crystalline beds of the last sec
tion, which exhibit a thickness of forty feet. The upper portion 
appears to present all the characters of the Cape Girardeau marble; 
and there is, in my opinion, no doubt but that a marble of good 
quality may also be quarried here. This exposure extends along 
the river for several lmndred yards, the schistose layers disappearing 
towards the lower extremity, whilst the crystalline be~s form cliffs 
ninety feet high. In the uppermost strata, I found ReeeptaeuUtes, 
and good specimens of a prettily-sculptured crinoid, of the genus 
Eeltinoenerinites . 

.At the foot of the "Grand Chain," on Oerter's land, the Tren
ton Limestone is capped with sandstone, similar to that noticed on 
the higher elevations in the vicinity of Cape Girardeau. The hills 
are about a hundred feet high; and on the declivities of some of 
them, deposits of potter's clay occur, of good c1uality. The va,riety 
preferred by Mr. Oerter, who has a pottery a,t· this place, is of a 
yellowish a,sh color, and contains masses of ochre dissemimited. It 
is, however, generally mixed with a white cfay, obtained three-quar
ters of a mile west of the pottery, the mixture forming a, better 
quality of ware than when either is used separately.* 

A mile below the Grand Chain, the river shore is covered. with 
huge blocks of white and brown sandstone, some of them weighing 
many tons; and a half of a mile below this locality, it is seen in place, 
reposing on clay and shale, with a dip of twenty degrees south-ea,st. 
The section here, in the ascending order, is: -

1.-Slope, 'covered with large blocks of sandstone, ten feet. 
2.- Gray and purple shale, with thin laminations of sandstone, eight feet. 
3.- Ferruginous, highly plastic, si!icious clay, with fragments of decomposing 

chert, embedded, twenty feet. 
4.-White and brown heavy-bedded sandstone, thirty to forty feet . 

.A short distance from this place, and three-quarters of a mile 
·above Commerce, is a deposit of pure white silicious clay, contltin-

* I am indebted to Dr. Litton for the following analyses of these clays: -

No. 49. - Clay, from a point on Mississippi river, three-quarters of.a mile above 
Commerce, gave -
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ing ma.sses of flint and ochre. It commences at the river margin, 
and extends to the height of twenty-five feet, where it is surmounted 
by Sttn<1stone. 

J3etwoen this point a.nd Commerce, the hills do not vary much 
from a, hundred foot in height, and sandstone is the only rock to be 
seen; A.t the villa.go, it reaches from tho water level to the height 
of fifty foot. '.!'his rock cxposnro is the hi.st to be seen on the Mis
souri shore in (lescernling tho Mis8issippi, and our section, therefore, 
terminates at this point. 

FRANKLIN COUN'.l'Y. 

This county embraces ntthcr loss than twenty-four townships, or 
mi m·0a of' about eight hundred and sixty square miles. 

By rof'orring to tho acoomp:mying geological m:1p, it will be seen 
that it iH ronutrka.bly well wa.terccl by numerous streams, the most 
impor1:rnt of which, l>miil1cs tho JYfoisouri, are the Mer:1mcc, Bour-

, bcusc, Bt .. John's, Brcuf a.ncl Berger. The throe bst-mentioned 
tmvcrHc tho north-western po~'tion of tho county, receiving in their 
comHo :1 i1nmho1· of small trihutn,rieA, a.n<l flowing in a north-easterly 
dir<lction to join the Mis:=mnri. The Mcramcc, a. confluent of the 
1\fissiRAippi, is tho fa1·geHt stroinn tha,t rne:imlers through the county. 
It cHtt\l'S in '.!'own. 40 N., IL 2 W., and, :flowing in a north-easterly 
1liroction, hmvcs it in Town. 43 N., R 2 E. It is exceedingly tor
tuous in itr,i course, n.11<1 its dc1:1cont is often quite rapid. The valley 
through which it rmrn is very variable in width; it sometimes presents 

Silica, 
Alumiun, with" i:mcu of1iuroxldo of!ron, 
IJurn, 
Wator, 

The silica obt11i11od w11s dissolved in hytlrofluoric 11cid. 

No. GO. -Cfoy, from creek on Ocrtcr's place - whiter v11riety

Sillc11, 
Alnmlna, wit.h somo poroxldo of iron, 
Linrn, 
Mt1.,~nuHia, • 
Wttt.or, 

No. 51.-Cl11y, from the same place as the last, blue V11riety-

SIU ca, 
Alumina, with somo peroxide o~iron, 
Limo, 
Mngnesia, 
Water, 

86.82 
9.09 
0.33 
3.13 

99.37 

So.51} 
14.06 
0.35 
Q.44 
8.11 

99.05 

62.1i3 
23.l'T 
1.69 
1.42 

lo.49 

99.50 
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a broad valley, susceptible of a high state of cultiv:ttion, and at 

others confined between hills, which attain an altitude of 300 foot, 

with abrupt declivities down to the water level, and occa,sionally 

perpendicular escarpments 200 feet high. 
The va,lley of the Bourbouse, in its general features, resembles 

that of the Meramec. It enters :Franklin from Gasconade county, 

in Town. 41 N., R. 4 W., and after a remarkably sinuous course, 

joins the Meramec in Town. 42 N., R. 1 E. 
The surface of Frn,nklin county consists chiefly of rnnges of hills, 

elevated from 100 to 300 feet above tho level of the a<lji10ent stroaim~, 

and often sepn,rated fr~m each other by deep valleys, some of them 

very narrow, others wide. The goner:1l direction of the m:1in rillgcs 

is pretty uniformly north-east :u1d south-west. In the southern p:irt, 

the country is very uneven, particularly in the mining district::;. 

The soil throughout the county is, in general, of good <prnlity, :tntl 

well suited for cultivation. On the summits of the santfatonc ri(1ges, 

it is often too light and si1ndy, but, even here, we fin<l some excel~ 

lent farm sites. In the townships underlaid by the magnosian 

limest0:nes, and in the valleys of the streams, the soil is gcueruJ!y 

remarkably productive, and well adapted to the culture of corn 11nd 
different varieties of sm~Lll grain. 

The Quaternary deposits are pretty widely spread over the county. 

They consist ·of ash gray and light-colored clays, sandy el:ty ancl 

sand, in alternating fayers, and lie immediately beneath the soil. 

At a few points, I have observed terrestrial and fluviatile shells em

bedded, belonging chiefly to the genera Helix, Lynrnea,, l'hysa, aml 

Planorbis, mostly of existing species. The gre!1test thickness that 

I have observed the formation to attain, in the county, is about 

thirty-five feet: It is often finely exhibited along the shores of the 

Missouri, Meramec and Bourbeuse. These deposits often furnish the 

·very best materials in the county, for the manufacture of bricks. 

All the rocks in Franklin county, beneath the soil and Qm1ter

nary dep?sit6& belong to th~ L~wer Silurian syste:n. '.l'hey repre
sent the mfenor part of this system, and are eqmva1ent in age to 

the Trenton and Black River Limestones, and Calciferous Sand
rock, of the New York series. 

The general inclination of the strata is to the north-east, though 

there are frequent local variations from this direction. In many 

plac.es, ~he beds appear to lie perfectly horizontal ; sometimes they 

a.remclmed at angles, varying from one to thirty degrees; and at 
other, they exhibit an undulating dip. 
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In describing the sever:1l groups, we will commence with the 

uppermost, anil proceed in the descending order. 

Of the 'Prenton Linwstone, we find only the inferior beds of the 

m:1ss represented, a.nd those confined to a limited portion of the 

county. It enters a,t the north-e:t:'!tcrn corner, and nmkes its ap

pearance a.t intervals, within a spt1cc about eight miles long, with an 

average brertdth of :1bout two miles. Over this a.rea it constitutes 

tho sm-J:'ace rock of a.11 the higher elev:itions ; hut, in the vaUeys ancl 

on tho inferior sk>Vis of tho hills, we find strafa which belong to the 

inferior groups. 
Tho best exposures tlrn,t I h:wc observed, occur on t1ie Missouri 

river, a.t St. Alba,ns, on Fox Creek, in tho vicinity of Gray's Ga.p, 

ttnd non.r tho town ~f Fnrnklin. .At all those pin,cos it presents the 

ustml cl111ra.cto1·s of tltu lower pnl't of tho nuts8-:t bluish grn.y, com

pact limestone, with n. s.mooth angnl:tr f'rn,ctm·c. '.:!.'ho most charac~ 

terii:;tic fmmil:-; a,l'c Lwptaena .fi'.Nte:r~ta, Leptaena serfoea, Ortlds clispari

li8, OJ'fht'.N .~u.r/(wquata, - OrtM.~ tricenar?°a a.nd Oh.actctcs lveoperdon. 
rl'l10 Blrwl:: Bhwr .Dime.~to1w, which unr1erlics tho last, may be 

seen n.t St .All1anH, on Fox Crock, :u1c1 in the vicinity of Franklin. 

~rlw :-;upcri111· 1mrt c:nrnot lie f\cpamtcd from the Trenton Limestone, 

the li thologica.l chimwtcrs being precisely the s'anie, and fossils are 

l>y no means nJnmdant. Tho lower p:trt is nn exceedingly compact, 

brittlo, pure limestone, of a i111lo d.mb color, 11nd rosernbles very 

closely tho upper beds of the St. Louis Limestone. In hand speci

mens, it wonld puzzle any one to perceive itny difference between 

them. Thi~ rock is seen to advantage at Gray's Gap, near the sum

mit of tho hill. 
rrhe two groups we have described arc the most v11lu:1hle in the 

county for quicklime; nea,rJy an the strnta will imswcr for this pur

po~c; but the light drab bods, :1t tho base, will prolx1bly make the 

purest V!1l'iety. Tho Trenton Group, 11lso, affords some gooL1 ma

terii1]s for building purposes; and, if desirable, good qu11rries might 

be opened at points along the line of its exposure .. 

The 1st Magnesian Lfoiestone of your gcneT~tl section is the 

next rock that appe(tl'S in the descending order. This, also, occupies 

but a limited p(Lrt of the county. It forms a narrow belt on the 

north side of Mera.mec river, in Town. 43, R. 2 E., its eastern 

limit being in Sec. 17. At several points on the Mernmcc it ap

pears in perpendicular cliffs. It, also, sl:ows itself beneath the Black 

River Limestone on the Missouri i-iver, at St. Albans. Quarries 

have been opened in this rock at Gray's Gap, and on Keatley's farm, 

near Franklin. 
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At Gray's Gap it presents the following section, from above 

downwards: -

1. - Buff-colored, ferruginous, mngnesian limestone, in thin layers, 
sepal'ated by thin partings of soft argillaceous shale, banded 

with blue and yellow, 4! ft. 

2.-Seam of bluish marl, . 4 in. 
3. - Heavy-bedded, brown and buff magnesian limestone, with 

masses of calc spar disseminated, . 12 ft. 

4. -Even-bedded, buff magnesian limestone, in thin layers, 35 to 40 ft. 

The strata marked 3 in this section have b~en selected for the 
construction of culverts and bridges on the Pacific Railroad, for 
which the rock answers a good purpose, having the appearance of 
durability, and being tolerably free from cherty intermixture. 
. The fossils of this formation are a small specfes of Oytltere; which 
I have named 0. sublaevis, and some small gasteropods, too imper
fect for accurate determination. In this county, the fossils are in
variably. casts. It is difficult to decide whether this portion of the 1st 
Magnesian Limestone should be grouped with the Calciferous Sand
rock, or with the Black River Limestone, or whether it. is distinct 
from either, and representing the Chazy limestone of the New York 
Geologists. Regarding it lithologically, we would include it in tho 
Calciferous group, with which it presents considerable analogy; but, 
on the other hand, the fossils are most like those of the Black River 
and Trenton Groups. 

The next formation below is the Calciferous Sandrock, which 
occupies all the remainder of the county. It is a very import!"nt 
mass, not only on account of its extent and thickness, but as being 

the repository of valuable ores of lead, iron and copper. Its tl~ick
ness is mu.ch greater than the same group in New York. It is the 
equivalent of the St. Peter's Sandstone, or Lower Magnesian Lime
stone of Iowa, Wisconsin and Minnesot~, described by Dr. D. D . 
. Owen, in hie official reports to Congress; but its thickness is much 
greater. · 

In Franklin county, as elsewhere in Missouri, the mass consists 
of beds. of magnesian limestone and sandstone, of greater or .Jess 
thickness, which~ for the sake of more easy reference, have been 

· divided into several subo~dinate formations. 
The first of these, beneath the 1st Magnesian Limestone, is the 

Saccharoidal Sancktone. By reference to the map, it will be seen 
·~S.t this division of the. Calciferous Group (marked F. U~) prevails 
· ~.a.c:ons~de!able extent in the county, and particulaT~Y in the north
weai~ quarter, where it occupies t4.e summits of neafly all the 
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highest ridges. It would be impossible to indicate, in this descrip

tion, all the points where it appears. I shall, therefore, merely 

designate those places where it shows to the best advantage. 

In the north-eastern portion of the county, we find it underly

ing the groups already described. On the Missouri river, in Town. 

44 ;N., R. 2 E., it appears toward the base of the bluffs. It is, 

also, frequently exposed in the south-east quarter of this township, 

where it occupies the lower part of the hills, and constitutes the surface 

rocks of all the lower grounds. In Town. 43, of the same range, the 

sandstone occurs in all the sections, from five to thirteen inclusive; 

and, also, in sections 2, 3, 16, 17 and 18. In Wilhelm's field, north

west qua,rter of section 9, the junction of the sandstone with the 

1st Magnesian Limestone may be seen to good advantage. On the 

south side of Mer11mec. river, it forms the summit of the dividing 

ridge between the Little Meramec and Calva, occupying a narrow 

belt, scarcely a half of a mile in, width, extending in a curve through 

the north-cast corner of Town. 42 N., R. 2. E. Again, in the 

same township, it caps the ridges between the Meramec and Little 

Meramec rivers; thence, passes into Town. 41 of same range, and 

appears on all the higher elevations in that township. The sand· 

stone again shows itself in Town. 48, ·and fractional township 44 

N., R. 1 E., and 1 W., but here it occurs as mere outliers1 of no 

great extent: The greatest development of the mass, as before 

stated, is in the north-west quarter of the county, where it oocupies 

the sti:inmit of the dividing ridges between the St. John's, Boouf and 

Berger rivers, and, also, between the heads of these streams and the 

waters of the Bourbeuse. .A.s these ridges are separated from each 

other by valleys, often excavated through the sandstone, and deeply 

into the subjacent magnesian limestone, it frequently happens that the 

former occurs in bands, varying from a few yards to more than 

a mile in width, and several miles in length, along which we some

times find the rock projecting above the general level, in the form of 

. huge knobby cliffs, from sixty to eighty feet high. 

On the accompanying geological map, I have represented, with 

as much accuracy as possible, the boundaries of the several areas in 

this district within which the sandstone prevails, from which a better 

idea of its extent can be gained than from any detailed description 

that could be w.ritten. - · 
, South of the Bourbeuse, the rock under consideration is again 

found capping the hills, in townships forty and forty-one, occupying 

a space from one to three miles wide on both sides of the line, be

L-II. 
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tween ranges two and three, west; it also occurs in Town. 40, Rs. 

3and4 W. 
The Saccharoid Sandstone usually occurs in thick beds, though 

it occasionally exists in thin layers, pn.rticularly near its junction 

with the formations that lie n.bove and below it. The color varies 

from white to a dn.rk fcrruginous brown. Nca,i· the top it assumes, 

sometimes, a bluish tinge, from tho presence of u,rgillacoous mu,ttcr. 

It is generally made up of quartzose grains, which often cohere so 

slightly, thn.t, when struck with the hammer, it falls to fino sand. 

Sometimes the grains are firmly comente<l with a silicious Jiaste, and, 

at other times, though rarely, it passes into quartz rock. 

Tho friable character of the mass renders it unfit, its a matcriitl, 

for tho construction of buildings~ Tho white variety is, from its 

pure quartzose character, well adapted for glass ma.king, and for all 

purposes for which a fine quality of sand is required. 

,I have not been able to see its whole thickness at any point in 

Franklin county, but it may be estimated at not less than 175 foet. 

Organic Remains. -No tra,ces of fossils have been observed in 

the Saccharoid Sanclstone in this county, although dillgent search 

has been made, wherever the 1·ock appeared likely to yield them. 

The absence of these remains, and tho resemblance which })Ortions 

of the mass· bear to the sandstones beneath, have often rowlered it 

difficult to recognize it with certainty. 

2dMagnesianLimestone (F. v, of tho gonorrLl vertical section). -

This foi·mation, which: underlies tho sandstone we have just de

scribed, is generally known under the na,me of "Glade Hock," from 

the fact that barren places, termed glades, prevail, where certiiin 

portions approach the surface. S0me layers ate, also, f'req,uently 

called "Cotton Rockt a name probably derived. from theit whitish 

appearance. 
The mass is widely spread over the county, occupying rather 

more than half its entire extent. It frequently shows itself in per,

penclieular escarpments along the Missouri river, from tho western 

limit of the county to within five or six miles of its eastern border. 

It. occupies the valleys of all the streams £1.owi~g -into the Missouri, 

except a few small branches in the eastern tier of townships, and it, 

also, exists on tho dividing ridges between these streams. 

East of St. John's river it underlies a wide <listriet between the 

Miss.ot1ri and Bourbeuse, limited on the east by the Sacch~:i;:9idal 

EJandstone, already noticed. The two pdncipal towns in the . > ~~' 

Was1l,iD;gton and Union, are underlaid by this roe~. ll'toxi{ .. '6n 
. / ,,, .-•;, '.; /{J: .. ~' ,•.i 
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it may be traced in a narrow belt, running parallel with the Bour

beuse, but from a quarter to a half ,of a mile distant, as far as the 

western limit of the county. 

The mass is again largely developed south of Meramec river, ill 

Towns. 42 and 43, R. 2 E., and in the north half of Town. 41; of 

same range. It is, also, frequently visible in the south-west corner 

of the county, in the valley of the Red-Oak Creek, a small tribu

tary of •the• Bour be use. 

The thickness of this formation may be seen to good advantage 

on the Meramec, two or three miles below the mouth of the Bour~ 

beuse. Here it rather exceeds, than falls short of, 300 feet. I have 

not observed so great a thickness elsewhere in the county. 

In many cases we can readily distinguish the mass under conside

ration from the ·magnesian limestone, above and beneath, by its litho

logical appearance alone. It may be described, in general terms, 

as an even-bedded magnesian limestone, occurring on layers,. from a 

couple of inches to two or three feet in thickness, with occasional 

intercalations of sandstone and silicious oolite. 

At the top, we usually find thin alternations of magnesin,n lime

stone, sandstone and silicious oolite; the latter sometimes passing 

into hard chert. The thickness of these layers is from :fifteen to 

thirty feet. 
Below these, we have the "Cotton Rock," with thick beds of 

bu:l:F and gray magnesian limestone interc~lated, the whole exhibiting 

a tliickness of about 200 feet. The "Cotton Rock," which is by 

far the most important part of the 2d Magnesian Limestone, is 

usually of a light cream color, sometimes dull white, and sometimes 

light buff or gray. It breaks with an even fracture; has a clull 

earthy appearance, and, sometimes, contains crystalline particles of 

calc spar disseminated. Its texture is, in general, finely granular, 

and, owing to the prese~ce of eaithy matter, it is not susceptible of 

polish. . The layers vary from a couple of inches to two feet in 

thi'Qkness, and are often separated by partings of argillaceous shale. 

Beneath these beds the strata assume a light gray, or buff hue, and 

contain more .calcareous matter than any part' of t.he mass ; and, a"t 

the same time, resemble so closely some beds of the 3d Magnesian 

Limestone, that it is exceedingly difficult, if not impossible, to dis

tinguish the one from the other. Below these again, we have alter

nations of sandstone, magnesian ·limestone and oolite, s¥lar to the 

beds at the top of the formation. · · 

r.--:u.-2. · 
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Fossils are extremely rare in the 2d Magnesian. Limestone. I 
have only noticed them at two localities, close together, on the 
Springfield road, not far from the point where it crosses the Bour
beuse. They are confined to the oolitic layers, near the base of the 
formation, and consist of Pleurotomaria, Murohisonia and Strapa
?·ollus, but they are invariably casts, and good specimens of even 
these are not common. I have figured one of these shells in the 
third plate of the Palreontology, under the name of Muroltisonia 
melaniaformis. 

Economically considered, the mass is of great importance. All 
the workable ores of iron in the county are contained in this form
ation. It is, also, now known to contain productive deposits of lead, 
though by no means so extensive as occur in the 3d Magnesian 
Limestone. The Golconda Mines, situated about four miles north
east of Union, are in this formation; and I have received, through 
the politeness of Mr. Reese, Engineer on the Pacific Railroad, spe
cimens of galena, which were obtained from this rock, on the Missis
sippi river;· a short distance below Washington. 

I d.o not purpose, however, to enter here into a description of the 
deposits of lead and. iron that characterize the mass, since a particu
lar account of these will be found in the report of Dr. A. Litton, on 
the mines. 

Biiilding Materials. - The 2d Magnesian Limestone furnishes 
some of the most beautiful rocks for buildings, in the county. The 
Cotton Rock is generally well adapted for this purpose. It is wrought 
easily, and many of the layers have. the appearance of durability. 
BuikUngs constructed of this rock have a peculiarly neat and elegant 
appearance; and, as it frequently contains but a·sma,11 propol'tion of 
iron, very liiitle change in color takes place from exposure. Sev-eral 
quarries have been opened in the mass, near Washington and Frank
lin, and at various other localities' in the county. It is not usually 
well suited for hearth-stones and fire-places, sinoe it is liable to crack 
and fly to pieces when submitted to the action of mueh heat. The 
lower part of the formation will afford, perhaps, the best material for 
this purpose. 

For quieklime, the mass is inferior to the rocks of the Trenton, 
and Black River Li~estones ; and some portions of it will not slake 
at all, after having been burned. Howevet, throughout the district 
over which it prevails, beds may nearly alwayg be found, t:Q.at coa
~in enough calcareous matter to mak_e a tolerably strong lim~;,.' Iii 
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the vicinity of Washington, and in other portions of the county, are 

kilns where some of the cream-colored layers are burned for lime, 

and furnish a good article for ordinary use. 

Hydraulia Cement. -- Some of the light-colored, earthy, granular 

varieties, resemble hydraulic limestone, but the rock has not yet been • 

sufficiently tested to allow me to speak positively as to whether it 

really possesses such properties or not. For tomb-stones, £.ne selec

tions may be made from the layers of the Cotton Rock; the light . 

cream-colored and £.nely granular varieties being best adapted for 

this purpose. 
Tho next sub-group of the Cn1ciferous Sandrock, in the clescencl

ing order, is the 2d Sandstone (F. w, of the generar section). This 

division of the formation lies mostly south of the line, between town

ships forty-two and forty-three. North of this line, we :find it occu

pying merely a narrow strip, not exceeding a half of a mile wide, on 

both sides of the Bourbeuse, in Town. 43 N., R. 1 E., and : small 

sp11ce, a qun.rter of a mile north of this stream, in Town. 43, R. 1 W. 

In the south-oust corner of the county, it constitutes the prevail

ing surface rock of the high-lands, over an area of about twenty

two square miles, in townships forty and forty-one, of range two, 

east. It then enters into range one, east, of the same townships, 

where it occupies the summit levels of the ridges, between the small 

streams that traverse these townships, and extends in a narrow strip 

on the east side of the Meramec, passing in the vicinity of Messrs. 

Skewes and Valle's, and Mr. Evans' lead mines. 

Between the Meramec and Big Indian Creek, we :find it over

lying the 3d Magnesian Limestone on a.ll the higher elevations ; 11nd 

between the former stream and its main tributary, the Bourbeuse, it 

occupies, for the most part, the summit of the divide, over which 

runs the surveyed route of the south-west branch of the Pacific Rail

road; forming here an irregular belt, from one to six miles in wicltb, 

and from sixteen to eighteen miles in length. Further west, it fol

lows the valley of the Bourbeuse in a south-westerly course, from 

Voss Mill, in Town. 42 N., R. 2 W., Sec. 7, to Renick's Mill, in 

Town. 41 N., R. 4 W., Sec. 27, n,ppearing frequently on the shores 

of the river, in bold perpendicular escarpments, sometimes capped 

with the 2d Magnesian Lim~stone. 
Although the 2d Sandstone, as we have seen, is rather widely 

distributed, horizontally, in Franklin county, it, nevertheless, cloes 

not exhibit a great vertical thickness. In Town. 42 N., R. 3 W., near 

Mr. Park's farm, a half of a mil~ from the Bourbeuse, I saw an ex-
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po sure of 120 feet ; and on the dividing ridge, between the Bour
beuse and Big Indian Creek, and, also, near the Meramec, in Town. 
41 N., R. 1 E., I estimated its thickness at 140 feet, but generally 
we do not find it to exceed eighty feet. · 

This sandstone may, in many cases, be readily distinguished from 
the Saccharoidal Sandstone. It generally occurs in thinner and 
more even beds, is not so friable, and is often most beautifully rip-

. ple-marked. Sometimes, however, we find it in heavy, massive bods, 
and tolerably friable. Its color varies from brick-red to light gray, 
and sometimes it is nearly white. Tho rock may be seen to good 
advantage at Qove and Evans' Mines, near the Meramec. At these 
places, we find about seventy feet exposed. The upper part consists 
of even layers, from a couple of inches to a foot thick, of a reddish 
color, often finely ripple-marked, and composed of moderately-fine 
grain~ of quartz, rather firmly cemented. The lower part consists 
of alternations of sandstone, magnesian limestone and chert. On 
Mr. Park's farm, near the Meramec, in Town. 42 N., R. 3 W., are 
fine exposures of this sandstone; the strata·01-re in even layers, from 
three inches to a foot thick, and prettily variegated. On the 
ridges, between Indian Creek and the Meramec, it is frequently 
much induratcd; and in the vicinity of Bredell's Copper Mine, it is 
an exceedingly hard quartz rock. On . the Meramec, near Re
nick's Mill, it is a soft, brown, heavy-bedded, friable sandstone, 
scarcely distinguishable, lithologically, from the Saccharoidal San;J.
stone. 

Lead Ore.-I have noticed the occurrence of lead in this sand
stone at only one point in the county.....,. at Skew es an.d Y alle' s Mines, 
near the Meramec; for a detailed account of whieh,)011 are referred 
to the report of Dr. Litton. 

For building, the sandstone of which we are speaking is a useful 
material, its texture being often quite uniform, and it usually. con
tains but a small quantity of argillaceous matter. For paving and 
flagging stones, it is, also, well adapted; for, from the regularity of 
its stratification, slabs may often be obtained from six to eight feet 
square, and of a thickness varying from a couple of inches to a foot. 

For fire-stones, this rock may be frequently employed to good 
advantage, taking care to select the purer varieties. The sandstone 

·used for the hearths of Moselle Iron Furnace (n.ow Franklin Mining 
Company) was obtained from a quarry in this rock, near Cove Min~; 

"wd. it is said to have answered a sood purpose. The hearths·,l'aisi<eCI. 
· ~o'fill four months, when it was found necessary to stibs,it\1'.'t~) 'tiew 
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ones. The cost of getting these stones out, I understood, did not ex

ceed fifty dolbrs each time. 

Organic Bemains. -The upper part of the mass, as far as I 

know, is destitute of organic remains, but the lower cherty portion 

sometimes yields them. At Cove Mines, and at Evans', fragments •

of 8traparollu.s, 1-'leurotomaria and Orthoeeratites have been ·ob

served, which ttpparently differ from those of the other groups of 

tho Calciferous sandrock. 

Tho formation, underlying the sandstone just described, is the 

Bd Magnesian Linwstone, or "Lead-bearing Rock,'' .and represents 

the Lower Magncsian Limestone of Iowa,, Wisconsin anu Minnesota. 

It is tho oldest formation in the county, ancl is a ma,ss of great im

portance, as it confains nearly all the productive deposits of lead 

an<l copper. 
This rock is a,lmost entirely confined to the southern half of the 

county. North of the line, between townships 42 ancl 43, we find · 

it occupying merely :.t smn,ll space of three or four miles, a.long the 

valley of the J3ourhcusc, in Town. 43 N, R 1 E. 

~,o the south of this lino, it firRt appe11rs at a point ne11r the con

fluence of the Bourbcusc, and follows in a south-westerly course the 

valley of the Meramcc, to the southern line of the county. At first 

it occurs in a narrow belt, scarcely a mile wide, but it soon expands 

to five or six miles, forming the spurs of all the hills, and entering 

largely into tho composition of the hills themselves. 

· Along tho shores of the river it is frequently exposed in bold 

escarpments, from two to three hundred feet high, traversed by deep 

vertical :fissures, and sometimes presenting perpenclicubr faces, of 

two hundred feet, to the stream. Its charn,cteristic features are well 

exhibited in the vicinity of Stanton Copper Mines, Bredell's Mines, 

Gallagher's Mill, Virginia Mines, ancl at various other points along 

the course of the Meramec. 

This formation, also, prevails along the valley of Big and Little 

Indian Creeks, throughout their entire course in the county, forming 

a strip from a half to a mile wide on either side of these streams, and 

affording many interesting exposures for the study of its characters. 

Again, it ma,y tp traced on the Bourbeuse in a continuous band, 

somewhat crescent-shaped, for nearly its ·entire course through Town. 

42 N., Rs. 1 and 2 W. On the north side of the strettm it oc

cupies but a very narrow strip of c·ountry; but on the south side 

it is much wider, and passes into the north-east portion of Town. 

· 41 N., R. 2 W., where it forms, for the most part, the surface 

rock, over an area of about ten square miles. 
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By inspecting the accompanying map, it will be at once seen, 
that within the districts underlaid by the 3d Ma.gnosia,n Limestone, 
occur nearly all the important mines of lead n,nd copper in the 
county. If we except the Golconda Mines, which are, as already 
stated, in the 2d Magnesian Limestone, no productive mines of lead 
have been found in the county out of this division of the Calciferous 
sandrock. I have,. therefore, on the geological map, ende:worod to 
lay down, with as much accuracy as possible, its general boundaries; 
and these, I think, will, in the main, be found correct. I refer you 
to the report of Dr. Litton, for detailed descriptions of its ores and 
associated minerals, and an account of the most important mines. 

Lithological appearance. -The beds now under notice, near their 
junction with the 2d Sandstone, consist usually of n,lternations of 
buff and gray magnesian 'limestone, chert a,nd indurnted sandstone, 
but sometimes of a rough chcrty mass, with irregular-slmpeu cavi
ties, occasionally lined with crystals of quartz. The magnesfan 
layers are chiefly of a fine granular, earthy texture, varying very 
much in hardness, being sometimes so soft that they can ho cut with 
a knife, and at other times very compact alid. tough. Below these, 
we have beds of magnesian limestone, varying from a couple of inches 
to several feet in thickness, with bands of chert interstratificd. The 
magnesian beds consist chiefly of two distinct varieties. Olle is a 
compact, sub-crystalline, even-bedded calcareo-mn,gnesian rock, bron,k
ing with an angular fracture, and of a light gray or delicate ifosh
color; the other is a buff, earthy-looking magnesian limestone, of a 
finely-granular texture. Both varieties are finely exhibited in the 
vicinity of Stanton and Bredell's Copper Mines, Virginia, Cove, 
Hamilton and Darby's Lead Mines, an:d at Gallagher's Mill. 

Fossils. -I have only noticed the occurrence of organic remains 
in these beds, in a few localities in the county. At Cove and Evims' 
Mines, Dr. Litton and myself found Orthoceras primigenium 
( Vanuxem), a species very characteristic of the Calciferous Sandrock 
of New York, and which I have, also, observed in the Lower Mag
nesian Limestone of Wisconsin. We observed here, also, a Turbo 
and Pleurotomaria. On Mitchell's Creek, near Mr. Generally's 
house? in Town. 41 N., R. 1 W., Sec. 13, wlif ound Straparollus 
( Ophileta) eornplanata and S. levata ( Vanuxem), which are both 
characteristic of the Cale if erous Sandrock of New York and the 
North~western States. We observed the same species, also, at Stan-
.~~n Copper Mine. · 
; Whe 3d Magnesian Limestone affords some excellent materials, 
f°"r construction; The light gray or flesh-colored varieties are, per-



.ft•ctirms in a J,)w11sl1 ip., 

(i 5 4 :1 

7 8 !) 10 l1 12 

J.B 17 Hi 1.'i J.•t 13 
~--- -- ---·-·- -- ----

rn 20 21 22 2a 24. 

:rn 29 28 27 w 25 

31 a2 ;)3 34 as :rn 

N. 

l llt1i/.H;Jtu/ 
~·1 'W Jll f I~ II' 111111 11111!0! -

'J'ow11.rl1i11 lillt.' 

Ld:ll rbp/1<'1' Jfi111· 

A Lnul Jlf111' 

.::.... !,md 

L ,,,.,/(, ffV/'/lf{('(' 

U lro11 

0 11'1111 .fflfl'l/(({'.(' 

~;,Allh•n• 
~.··· f. ../· [;:: .. ~~~. ·, ; (( \. 

. . 0 ,,, 
(/) 

<V 
~ .. 

·"' 
~ 
;:: 
t::I 

./"' 

~' 



DR. SIIUMARD'S REPORT. 169 

haps, the best for this purpose. These beds contain a good deal of 

calcareous ma,tter, and appear to be well calculated to withstand the 

influence of the weather. Structures in Europe, that have stood for 

centuries, with scarcely any perceptible alteration, were constructed 

of Calcareous M:Jgnesian Limestone. Quarries of this rock may 

be opened at various points in the valleys of the Meramec and .Bour

beuse. These beds ma,y, a,lso, be employed for burning into lime, if 

selected with care; the most crystalline varieties should, of course, 

be chosen. 

ST. LOUIS COUN'.rY. 

St. Louis county contains nearly fifteen townships, or an area of 

about 530 squa,re miles; and, although not so brge as the preceding, 

it embraces a much greater va,riety of geological formations. We 

find here, in addition to the Silurian rocks, the Chemung Group, 

Carboniferous Limestone, and Coa.l Measures. 

I propose to commence my report on this county with a, descrip

tion of the geologica,l section along the line of the Pacific Ra.ilroad. 

It begins at St. Louis, and, pa.ssing in a south-westerly direction, ter

minates in the south-west corner of the county. Along this route, ex

cellent opportunities were afforded for studying the relative order and 

succession of the geological formations, at.the numerous cuts that have 

been made through the rocks for the construction of the railroad. 

The stmta, underlying the Quaternary deposits, on which the 

city of St. Louis stands, belong to the superior division of the Car

boniferous System, and is the St. Louis Limestone of western geolo

gists. It is well characterized by its fossils, of which several are 

quite peculiar. These have been enumerated in my description of 

the Mississippi river section, where, also, the lithological characters 

of the mass have been minutely detailed. 

On the line of our section, these rocks first appear at the ea.stern 

edge of Chouteau's Pond, nea,r Poplar street, and they are again 

exposed at the qua,rries, a couple of hundred yards south of the rail

road depC>t, where they are overlaid by the ,.Quaternary deposits, 

which here present a thickness of upwards of twenty feet. These 

deposits, or the Bluff Formation of your general vertical section, are 

also finely exhibited between Eleventh and Twelfth streets, at the 

cut recently made for the railroad. 

The section at this place, from below, upwards, is -

No. 1. - Light, ash-colored, clay, with ferruginous bands, con-

taining LJDlnea, Physa and Helix, 2 ft. 3 in. 
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No. 2. - Fine silicious sand, 
No. 3. -Ash-colored clay, . 
No. 4. - Yellow and gray sandy clay, 
No. 5. - Fine sand, 
No. 6. - Soil and sub-soil, 

' 

6 in. 
4 in. 

2 ft. 9 in. 
5 ft. 
5 ft. 

The St. Louis Limestone, overlaid by these deposits, prevails 
with a slight westerly dip, until we pass Rock Creek, when the Coal 
Measures succeed, and continue for a short distance beyond Chelten
ham Sulphur Spring. At the spring, on the south side of the River 
des Peres, the hills are about seventy-:6.ve feet high, and consist 
chiefly of sandstone, with some be<ls of sandy sho,Je. Just above the 
water level, we :find a dark, ferruginous sandstone in thick beds; at 
forty feet, thin, shaly layers of argillaceous sandstone; ancl on the 
whole, rests :fine-grained, soft, white sandstone. A hundred yards 
west of the spring, the St. Louis Limestone again appears under
neath the Coal Measures, on the south side of the River des Peres, 

. extending from the bed of the stream t9 the height of fourteen feet. 
It consists of light-colored, compact limestone, in layers, from an 
inch to a foot thick, with occasional bands of chert interstratified. 
These beds contain Palaeahinus (Melonites) multipora and Po.terio
arinus longidaatylus, and other species of the upper beds of the 
St. Louis Limestone. The chert layers are highly fossiliferous, and 
contain Avicula, Peaten, Arca and Oardiomorplia. 

, The railroad now passes in gradµal succession from the higher 
to the lower members of the St. Louis Limestone, and two miles 
beyond Kirkwood this group disappears· altogether, and is succeeded 
by t'he Archimedes Limestone. 

About a mile .east of "Barrett's Station," is a cut· through the 
Archimedes beds to ·the depth of twenty feet, and three hundred 
yards in length. The. strata consist of bl~ish gray and buff lime
~tone, in moderately thick beds, containing rounded masses of flint, 
which vary from ah inch to a foot in diameter, and present often a 
concentric structure. 

At the western extreility of the first tunnel ("Barrett's Station"), is an expo
sure of heavy-bedded, gray and blue; sub-crystalline· and bluish argillaceous lime
stone. The section here, in the ascending order, is as follows : -

No. 1.-Dull, earthy-looking, argillaceous limestone, weathering in 
thin layers, · 

No. 2. -Heavy-bedded, compact, sub-crystalline limestone, highly 
charged with fossils. These strata. have been chosen for 
the construction· of the Custom-House,· at St.· Louis, and 
the selection appears to have been a good one; their tex•, 
ture being of ii. ch!ll'act~ to withstand the action of mois-

2 ft. 

.1 
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ture and frost. The rock possesses uniformity of compo
sition, is free from cherty intermixture, and, as it con
tains a large proportion of carbonate of lime, the refuse 
material can be advantageously employed for making 
quicklin\e. * The following are a few of the most cha
racteristic fossils of these beds.:-I'entremites fioi·ealis, P. 

laterniforrnis, Productus punctatus, Euomphalus planoi·bis, 

Archirnedipora archimedes, and Psarnmodus. In some of 
the layers the fossils are elegantly preserved, the original 
shells being converted into pure white lime, which retains 
their most delic11 te markings, 21 ft. 

No. 3. - Blue, argillaceous limestone, simil11r to th11t at the b11se of 
the section (No. 1 ), 10 ft. 

No. 4. -Heavy-bedded, blue and gmy fossiliferous limestone, pre-
senting nearly the s11me characters as No. 2, 12 ft. 

No. 5. - Loose chert, 2 ft. 

in 

The second tunnel is, also, through Archimedes Limestone, 
very similar in lithological characters to that of the first tunnel. 
We find, first, heavy-bedclecl, bluish gray limestone, twelve feet; 
above this, bluish gray, argillaceous limestone, ten feet; and then, 
gray, sub-crystalline limestone, abounding in fossils, thirty-four feet. 

At the heavy cut, seventeen miles from St. Louis, the Encrinital 
Limestone of the general vertical section first appears. The 
strata are exposed to the height of forty-three feet, and present a 
very perceptible dip to the north-east. The Archimedes Limestone 
forms the top of the exposure, ::tnd, beneath, occurs the Encrinital 
beds, consisting, here, as elsewhere in the State, of alternations of 
light-colored, cry:stalline limestone and chert, the former very rich 
in remains of encrinites. 

This formation extends along the.railroad for nearly five miles, 
the mass being readily distinguished from the formation directly 
above ancl beneath, by its . cherty character alone. At some points 
it is represented by a mass of broken chert and reddish clay, the 
debris resulting from the destruction of its strata;. and this is well 
seen just beyond the seventeenth mile post, where is a cut of up
wards of twenty feet, through material of this kind. The limestone, 
which is often in beds three or four feet thick, is of good quality 
for quicklime, and preferable to the Archimedes beds. 

* Dr. Litton's analysis of an average specimen gave

Insoluble residue, 
Alumina and peroxide of iron, 
Carbonate oflime, 
Carbonate of magne&ia, 

2.24: 
57 

87.20 
10.07 

100.0S 
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Near the nineteenth mile post is a fine locality for its fossils. Besilles many 
others, I observell Platycrinus Burlinutonensis, P. discoideus, J!feuistocrimtS Evansi, 
Actinoc?·inus unicormts, Pentremites Sa.yi and Spirijer Burlinutonen.iis, species which I 
have found quite characteristic of the same group, in Iowa and Illinois. 

At the Sulphur Springs, twenty-one miles'from St. Louis, the 
hills attain the height of 127 foot above tho railroad graclo, ancl 154 
feet above Moramoc River. The upper seventy-seven feet consists 
of alternations of gray Encrinital Limestone and chert, below which 
is a slope clown to the water level, in which tho strata are hidden 
from view by soil and debris of rocks that have fallen from nbove. 

Tho Sulphur Spring issues from near the .bitse of this slope, nnd 
only eight or ton feet above the bed of the river. The water, 
judging from its taste and the deposit formed in tho bottom of the 
spring, appears to possess nearly the su.me properties as the Sulphur 
Spring on tho Mississippi, in Jefferson county, mentioned in my de
scription of the Mississippi river section, a,nd it issues from beneath 
the same strata: i. e., the argillaceous beds of tho Chemung Group, 
which are seen in a short distance, and which, it is to be presumed, 
occupy the slope at this place. 

The Chemung rocks are exposed, on the north sido of tho rail
road, about a quarter of a mile west of Sulphur Spring. 

The section here, in the ascending order, is: -
1. - Reddish brown and yellow limestone, in thick massive beds, 12 ft. 
2. - Thin-bedded, reddish limestone and marl, 15 ft. 
8. - Yellow marly limestone, 12 ft. 
4. - Compact, light gray limestone, in thin strata, 8 ft. 

The uppermost strata of this section contain but few fossils, but in Jth.~ reGldish 
beds they are quite abunllant. The most common species are C/hionetea c~~ •. 'Otikis 
allied to 0. MfokeZini, Spi?-ifer atriatus 11 OyatkQxonia cynodpn, Amplcxus, and several 
species of Omoi.dea. . . ., · · . 

The reddish beds (No. 1) at the base of this section have been employed for the 
pie~s of the bridge at Sulphur Spring, for which purpose they seem to be well 
adapted. The rock has the appearance of durability, the color is agreeable to the 
eye, and, being in thick beds, is suitable for heavy masonry. It forms, in my opinion, 
an excellent and durable building material. The same strata again show thcmBelves 
about a quarter of a mile further on, where they are exposed to the height of eleven 
feet. The lower :five feet consist of yellow limestone, on which rests six feet of 
reddish sub-crystalline limestotle. At this place there is a considerable local dip 9f 
the strata to the south-west. · 

Twenty-one miles from St. Louis, the hills rise to a height o.f 120 
feet above :the railroad grade. The lower seventy-five foe.t;~is a 
slope, probably underlaid by the Chemung rocks, from wlii:~h~: rise 
perpendicular cliffs of Encrinital Limestone, forty-frv~ .fe~f high. 
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The hills now continue of about the same elevation, with constant 
escarpments near their summits, for the distance of about one mile. 

About a quarter of a mile beyond the twenty-second mile post 
is an out-crop of Lower Silurian strata, referable to the age of the 
Trenton Limestone. 

The section here, in the ascending series, is as follows : -
1. - Light gray, highly crystalline limestone, passing upwards 

into buff and gray cherty magnesian limestone, containing 
Leptaena alternaia; Leptaena sericea, Leptaena filitexta, 
Ortlds testiidinaria? lllcteniis ei-assicanda, Lielias Trenton-

ensis, Asaplms Iowensis and Ohaetetes lycoperdon, 34 ft. 
2. - Slope, no strata exposed, 30 ft. 
3. - Buff, sandy cafoareo-magnesian limestone, 11 ft. 
To these, succeed thin-bedded buff and argillaceous limestone, with crinoids 

and other fossils of the Chemung Group. 
The crystalline beds at the bt1se of this section contain the same assemlilage 

of fossils, and are identical with the rocks that are qut1rried near the mouth of Rat
tlesnake Creek, in Jefferson county, for the columns of tb e Court House at St. Louis, 
and at Cape Girardeau, to furnish the well-known Cape Girardeau marble. This part 
of the Trenton Limestone lms suppliecl some of our choicest building rock, and, in 
fact, wherever it crops out, we are liable to find good materials for construction. 
It is, therefore, probable that valuable quarries will be found in the vicinity of the 
point of which we are now speaking. 

A few hundred yards further; we find the.lower division of the 
Trenton Group emerging from beneath the crystalline beds just 
mentioned. It is here composed of drab, compact, close-textured 
limestone, in thick beds, with thin seams of chert interstratified, and, 
towards the base, perforated in every direction by vermiform cavities. 
These strata continue to be seen along the railroad for the distance 
of a third of a mile, forming precipitous cliffs, from thirty to forty 
feet high. 

The railway now passes through nearly level land, and no rock 
exposures are to be seen in its immediate vicinity, until we get be
yond the 24th mile post from St. Louis. Here we again find the 
lower Trenton rocks, at first in perpendicular walls, twenty feet high, 
but soon afterwards they attain to the height of from fifty to seventy 
feet, forming bold and isolated cliffs, near the tops of the hills. 

A quarter of a mile before we reached Hamilton Creek, the following section 
was observed, counting from below upwards: -

1.-Blue argillaceous limestone, in moderately thick beds, 15 ft. 
2. - Heavy-bedded, 'buff magnesian limestone, passing upwards into 

cream-colored layers of the same, . 55 ft. 
3. - Compact, close-textured, brittle limestone, of drab color, some 

of the 111yers containing vermiform cavities, . 45 ft. 
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The lower seventy feet of this rock is the 1st Magnesian Limestone of your 
general section;. and some of the beds towards the upper part contain, in great pro
fusion, the easts of a small Cythere, which I have.described in the Palooontology un
der the name of Cythers sublaevis. Some layers, four feet thick, u.re composed ai
most entirely of this little Crustacean. The superior strata of this section contain 
Orthis, Leptaena and an Ormoaeras, very similar to, if not identical with, a species of 
the Black River Limestone of N eVI' York; but, until we have found a greater variety 
of fossils for examination, it would, perhaps, be unsafe to pronounce the beds we 
are now noticing identical with that group. 

Just beyond Hamilton Creek, the 1st Magnesian Limestone is 
exposed to the height of forty-three feet. It· consists of grayish, 
buff magnesian limestone, in thick layers, with intercalations of ar
gillo-magncsian limestone, and continues along the north side of the 
railroad for the distance of three miles, forming perpendicular walls, 
from five to twenty-five feet high, and frequently presenting a 
remarliably banded appearance. Near the 27th mile post they ex
hibit an undulating character. 

In a ravine, on the north side of the railroad, about three-quar
ters of a mile east of Allenton, we first encounteN.d th.~·Saeoharoidal 
Sandstone of your general section. It occurs in ma.ssite ~ds, of a 
ferruginous brown color, and is composed of moderately :6.ne quartz 
grains, rather loosely cemented. 

Near Allen ton, the 1st Magnesian Limestone is quarried in the 
adjacent hills,* and on the west side of Fox Creek it again appea:rs 
in a ledge, sixteen feet high. At the latter locality, I observed 
(Jythere subZaevis and elongated cylindrical bodies, which appear 
to be casts .of the. columns of Enarinites. 

The next exposure, . neat the .. rai111oa.d, is · ap~'tl;t a•~. l1ro1th~east 
of Franklin, where we friad~ ia..nt through-th~ -~~;1dk ... ih 
of twenty-five feet •. The rook lies jn h&iV"y peds,, a,'.Q~ conlislS'of: rne 
~t>f1~~::~~~~;'st>'. loosely cemented,. tha.t,.when 

<,''";' -~\ l; • .'.c '. ' . )i" - ' " * 
·struck with.the lxammet, it falls to fine sand. It oaoup1es t~e same 
geological position, and in its lithological charLtCter "r$se:rnbles the 
white sandrock of Ste. Genevieve county, hrge qu.al'.itities ·of which 
are shipped annually to Pittsburgh and othe:r points for the ma.nu .. 
facture of glass. · 

A short distanC'le beyond .this ,place are perpend.ioul~r ~~-, 

*Through the politeness of Dr. H. King, of St. Louis, I have been permitted to 
meni;s cf a stralght.<ibambered shell, of huge dimeul!lons, probably belonging~" 1lie 
of Prof. Hall, wbiOh, when perfect, mun have exceeded ten feet ln 1~ 1Jil!e:. · 
was ~cl :\!"Om tile qUll.\TY, ueu :AllentoB, 

' .. 
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mcnts of t1ie Sacch:.1roi<hl Sarn1stone, fifty feet high; then succeeds 

a t:t1us of thirty-six feet, a,bovc which we find the 1st Magnesittn 

Limestone, al1out twenty foot exposed, consisting of buff and gray 

magnesian rock, somewhat porous, ancl containing a good deal of calc 

spnr. A l:ll'go p~trt of the sandstone at this pface is colored with 

oxide of iron. 

Within :1 q1iartcr of a mile of Franklin, an(l a few hundred yards from the rail

rond, thn hills :ire 21,0 fo(lt high; t11Hl hcl'e wo foul the Sncclmroidnl Sandstone occu

pying thcir,btlK(•S, 11hoV(\ which iH tho 1st :tlfap;ncsinn J,imostonc, presenting the clrnrnc

tcrs 11h•1i:tdy noticed; 1mtl on tho whole, rests the Black IUver and Trenton Lime

stone~, with their ch1.11·n.cto.riHti0 1'o8Hils. 

Jfaving; now com11foted an o.cconnt of tho geological i'ormtition nlong the line of 

tlio l'1.1cific It1dho1ul, I will next d\lHeriht1 them as thoy appcn.r in other parts of tho 

comd:y, beginning with tho np11crm0Ht, tiad ~po11king of thom in !lescc11ding order. 

Bl1{f[, or Loe88. - In sinking wo11s, a,n<l in ox9<1vation,.s.J9~· roads 

itnd other pm·posc1;, we usunlly foul boti\veen the soil a,nd older strnti- · 

:fie1l roeb:1 of tho county, the Bluff Fornmtion of the general vertical 

section, v:nying in tlticknoKs from. ton to forty foot, and consisting 

of chy, s:m1l, s:uu1y lottm, arnl i,;omctimci> fmc griwol. Those de

po1:1it1:1 nrny, hlso, be frequently Keen to gornl a11rnntago :11ong the 

couroies of th() stroami,i, whore they 11ppc1tr often in vertical cliffs. 

At St. I,ouia, Carontlolot, ancl other locn1itioA in tho connty, I have ohserv~rl the 

chnr11ottiriHtio te1•reM.riiil nml iluvfotilo ~hells of tho fom10.ifon pert11ining to ·the gene1·a 

lh:Ux, I'npa, Phvrn, J,imnm an(l 1'l1morhiN. Fo~~il bones of the Mn.stodon (111. gigan

tmM) have nlso l'(1cently boon f'ound iu thcHo dcpositg, 1it St. r,oniH, during nn excava

tion for 11 sower, nenr :Flora (forclen, in tho southern p£1rt of the city. '.L'hcy were 

diHoovcrml itt tho <fopth of n.bout sixt11en feet born:ath the surface, n.nd con~istecl of 

two to(lth, nMrly perfoct, tmd fru.gnwnts of other bones, which crumbled on exposure 

to tho 11ir. '.l'hi~ is tho llnly l0c11lHy in 'tho C()U!lty, known to me, where the remains 

Of foHKil i[Ulldrnpctls htW<l bCt'Il CllCOlllltCI'Cd. . 

llofcrring to tho. ~ection at the <10mmcncemont of thi~ report, nncl to your report, 

for fnrthcr 1fotrcils with rcgu,rtl to the lithologic11l chnr11ctcr of this formation, I will 

here 1Mre1y notice some points whel'e it m11y,bo seen to the hestiaclvantage. 

It is finoly displayed at the Mouncl, in North St. Louis, whor~ a.cut h11s been 

mnde through it to tho depth of nettrly thirty feet. At the Bremen quarries, 11. 

thickness of' twenty-five feet is exposed, pnssing downwnrds into a bed of gr11vel, 

about 11 foot thick, which rests on tho St. Lenis Limestone. Instrt1ctive sections of 

these deposits may also be seen in South St. Louis, near the Arseno:l, in Ctirondelet, 

and at various points along the St. Oh11rlcs and Bon Homme roads. 

'£he clays of this formation are well fitted for the mnnufocture of ·bricks, for 

which purpose they aro extensively employed in almost every pnrt ·of the coun~y. 

They, also, furnish materials for the cotirser kinds of pottery. 

CAltBONil1El10US SYSTEl\f. 

This system is largely developed in St. Louis county. It for~1s 
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the underlying rock over nearly four-fifths of its entire extent, reacl1-
ing from the Mississippi river westward, to within from six to ten 
miles of the western boundary. All the formations of the system 
given in the general vertical section, from the Middle Coal Series to 
the Encrinital Limestone inclusive, are here represented ; and I will 
now describe them, commen~ing with the highest, and proceeding in 
the desc'ending order. 

Ooal Measures. -This formation, so important in an economical 
point of view, occupies an area of about one hundred and si~ty square 
miles, and lies chiefly in the .north-east portion of the county. In 
the accompanying geological map, I have laid down its bouudaries, 
from which you will obtain a better idea of its range and extent, 
than from a written description. 

Although its limits are quite extensive, I think I m:~y sn,fely 
assert tha\ only the middle it;p.d inferior portions, observed by your
self, on the Missouri river, occur in tho district under notice. And 
the former, I have been able to identify only in a single locality: 
viz., at Charbonniere, on the' Missouri river. The section hero, in 
the descending order, is -

No. 1. -Slope, covered by·soil and trees, GO ft. 
No. 2. - Rough, light gray, compact limestone, in maases1 embedded 

fu&~ · o~ 
No. 3. -Light-colored, impure :Ike-clay? • 6 ft. 
No. 4:.-Hard, compact, light bluish gray, hydraulic limestone, in 

uneven masses, 2 ft. 
No. 5. - Yellow, argillaceous shale, with oehreous stains, • 8 ft, 
No. 6. -Purple, sandy shale, with :line mloaceous pa.rtloles dissemi-

nated, 18 ft, · 
No. 7. - Bluish, a.rgillaceous shale, • 46 ft. 
No. 8, - Dark greenish and reddish fossiliferous sheJ.,, 6 ft. 
No. 9. - Dark sandy shale, 8 ft. 

·No. 10.-Seam. of coal, • · 
The compact iimestones of the 'above sections (Nos. 2 and 4) ~bound in fossils, 

and tIJ.ey are usually well preserved. The most common species are Ohomtll 
niesoloba, Pi·oductus costatus, .P. punctatus, P. ;plen,dMll', 'P. Waluuhenaia, Spirifer 
~ineatus, Fusulina cylindrica, nnd remains of Orinoi<Iea. The dark shale, at the base 
of the section (No. 8), is also filled. with fossils, chiefly Qhonetes, of tho following 
species, recently described by Drs. Norwood and Pratten, of the Illinois Geological 
Survey: a. VerneuiZiana, 0. Smithi and 0. mesoloba. 

At the time of my visit to this locality, the coal seam was beneath the surface 
of the Missouri, and could not be seen. I was informed, however, that its thickness 
is about eighteen inches. · 

·. The. next rock we meet with in the descending order, ·is the 
H~aceoua ,Sandstone, which constitutes the superior part of our 
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Lower Coal Series. If we commence at a point on the Natural 

Bridge Pla.nk-roacl, about six and a half miles from St. Louis, and 

draw a line in a direction nearly north, to within a short distance of 

Cold-Water Creek, such a line will pretty nearly represent the 

western boundary of the principal sandstone district in the county. 

Within this line, it forms the prevailing rock over a space of from 

thirty to thirty-five square miles, or to within a short distance of 

the eastern limit of the coal formation. 

A fine exhibition of this sandstone mny be seen on the North Missouri Rnilroad, 

between seven and eight miles from St. Louis, where is a cut through it, of about 

five hundrctl yo.rds in length, and twenty-two feet in depth. It consists of soft, 

brown, fine-grained micaoeous sandstone, thick-bedded, and crumbling readily on 

expoHure to tho air. Somo of the 11Lye1·s contain imperfect impressions of Oalamitea, 

liepi<lotlr.mlron, and d1irk stains of carbonaceous mattet·. At the south-western ex· 

tremity of the out, the sandstone is seen 11&sting on a stratum of fire-clo.y, a.boat five 

feet thick. • 

This sandstone may, also, bo seen in the bluffs that skirt the bottom lo.nds of the 

Mississippi, in Town. 46, R. 7 E. 
On tho top of a high ridge, about seven and a half miles from St. Louis, on Mr. 

Clai1·e's 11md, ne1tr the ~atural Bridge l'lank-roo.cl, a well was excaviited to the depth 

of eighty feet., the lower fifty or sixty feet being through the Mieo.ceous Sandstone, 

tilled with remains of fossil plants. 
A couple of miles beyond this place, in the n<>rth-east quarter of Seo. 14, Town. 

46, R. 6, is a quarry in this sandstone, whence is obtained the r<>ck used in the con. 

struction of' bridges and eulv!!rts on the North Missouri Ra.ilr1>11id, between the fourth 

and ninth sections. It consists, at its upper part, of soft, fine~grained ferruginous 

sa.ndstone, a.lid below of bluish gray sandstone, with nodules of argillaceous aand

stone embedded. The beds are easily wrought, blocks of large size beirig obtained 

without much difficulty. i'he upper layers are regarded as being the best. 

.Another quarry of this S!!.ndstone is situated near the Old Bon Momme road; 

in the south-east quarter .of Seo. 5, Town. 45, R. 6 E. It is very similar to the 

last, but is of a. darker color, rather more compact, and occurs in thinner beds. 

This rock has been quarried nnd conveyed to St. Louis, e. distance of about eleven 

miles, for building purposes. Near the quarry, on the same quarter section, a. well 

has been sunk to the depth of seventy-five feet, and, I am informed, they :first passed 

through about thirty-four feet of Quaternary Deposits; then forty feet of sMidstone, 

and. re11ehed a hard, dark bluish gray limestone, in which I found OJumetes m68oloba 

and Productus apZendena. 
The sandstone we are noticing always contains a considerable pro.por~on ofmioa 

and traces of coal plants, by which it. can readily be dietil:iguish.ed .from the older 

sandstones. The fossils,•however, owing to the loose and crumbling cha.rooter of the 

rock, are alwa.ys ba.dly p.reserved. The same quality, also,. renders it, in general, 

tY!:d t as 11 ma.teria.l for construction. 
· On the Hall's Ferry Plank.read the piers of bridges and culverts, con5truoted 

of this rock, a.re rapidly crumbling away. The strata, at the two quarries above 

mentioned, are the best that I have seen, but even these, in my opinion, are far infe-

rior to many of thelimesfones of the cowity. ' 

I have not been a.ble . to observe the total thickness of thia sand

M-II. 
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stone, at any locality in the county, but it may be estimated at from 
sixty to seventy feet. 

Beneath the sandstone I have just described, and above the St. 
Louis Limestone, we find those members of the Lower Ooal Series 
in which, probably, occur all the important deposits of coal in the 
county. These prevail over about two~thirds of the whole area occu
pied by the Ooal Formation, and consist of beds of clay, fire-clay, 
limestone, shale and coal. They are perfectly characterized by the 
fossils, which, in the limestone and the clays directly in contact 
with it, are sometimes exceedingly abundant. The most frequently 
occurring forms are Ohonetes mesoloba, Ohonetes SmitM, Produatus 
aostatus, P. splendens, Spirifer lineatus and Fusulina aylindriaa; 
and so characteristic are these species,.that I have not failed to detect 
them at a single locality. The F.ormation is often concealed from 
view by 'an extensive layer of Quaternary Deposits, so that, in gene
ral, the best sections of the different beds are to be found in shafts 
at the coal-mines. 

¢ 

The subjoined seotlons, ·O'b~ilf·• ·~ 1!.iMent loeil!tfl~;·are e:z:a.mples 
representing the order of superposition most frequently observed ill. this <*!U:ty • 

.A.t Gartside's Coal-Mines, near the City Farm, three and a half miles south
west of St. Louis, the section is: -

1.-Sol! and bluff deposit, • , 20 tt. 
2.-Dlue clay, , • • , 12 ft, 
3.-Blulsh gray, compact, flue-grained hydraulic limestone with? Productua, 

Ohonot$ and FusuUna, 7 ft, 
4. -Dark indurated shale, 4o tt. 
5. -Coal, !I to Ht. 
6. -Fire-clay, • O ft, 

At Mr. B. F. Buchanan's, on the west 'aide of the River De11 Per01, six miles 
west of St. Louis, the order observed is:- · 

.1.-Yellow clay, • , • . • • ,.... • , 
2. - Llgb,t.oolored sa11dy clay, • · • • . , · • , 

, ' 3.'-M~ of~~$'£~ b:r:·rect tlliy'("tm:iilillng rock"), , 
, !1.-W<iti;f, '. '.: . 

5. -Blue clay, • • • 
6. - Light gray earthy limestone, • 
7. - Very compact, ha.rd, dark gray limestone, 
8.-Dark blue shale, 
9.-Coal, • • • 

10.-Slope (rocks unexposed), 
l':t. - St. Louis Limestone, 

I tt. 
" ft. 
6 ft. 
6 tt.' 
7 tt. 
8~ ft. 
'2% ft. 
ll ft. 
6 ft. 

so ft. 
26 tt. 

At Watkins' coal-bank, near the Mississippi, in the south-east corner of To'WII~ 
4:7, R. 7 E., the section commencing beneath the Blu:ff Formation is: -

1.-Yellow and Ub,-eolored tough clay, 
2. -Ash-colored fll'e-clay, • , • , , , , , 
3.- Blue clay with masses of llarkhydraull¢ llmesto:ne, contalulng ~. 

Ohomt,es, etc, 
4.. ..... Sea,m of coal, 

81~. 
ll ft. 6 k. 
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5. -Dark fire-clay, 
6.-Whlto fiN·<llay, • , • 
7.-Whlt.a 11.nd brown, furruglnous, line-grained sandstone, In thin layers, 
8. - .Archhnodes Limestone, exposed in the bed of Watkins' Creek, • 

2 ft. 
a to &ft. 

10 t.o 15 ft. 
0 ft. 
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At this place the St. Louis Limestone appears to be wanting, and the Coal 
Mea~ures are separated from the Archimedes J.imestone by merely a few feet of 
sa.ndstone, which, doubtless, represents the Ferruginous Sandstone of the general 
section. 

Oortl. - This important mineral substance has been chiefly mined along the 
southern edge of the .I<'ormation. All the workings here are on the same strntum, 
which varitl8 from two to five feet in thickness, and is nearly horizontal. At Gart
side's Mines a number of shafts have been sunk, of an average depth of about 

. forty foot, to the coal-bed. The latter consists of several layers, with thin partings 
of clay and iron pyrites lnteratratifie<l, the aggregate thickness being about five 
feet. The average thickness of tho workable coal is 11bout three feet six inches. 
Sometimas it dwimllcs down, very Rn<ldenly, to two feet, :for a fow yarrls, and then 
as suddenly attains its usual thickness again. 

On land 11()longlng to Mr. Russell, a third of a mile south of Gartside's, coal 
erope out on the weste1·n alopo of a hill fifty feet below the top. The bed is worked 
by Mr. Russell, by menna of fivo shafts, sunk on the top of the hill. 

The doepcRt of' thcRo is forty-five feet, the shallowest thirty feet, aud tho lied of' 
coal v1iries from four feet eight inches' to fi vo feet in thickncMs. During tho winter 
months nhout ftf'ty hands are employed hero in working tho oon.I, and the average 
qu11.ntity cxtl'11otoll per day is ttbout eighty bushels to tho hand. Tho subjoined dia
gram exhibits a vertio!l.l aeotion of the coal strata at this place. The first layer be
neath the Aurfaoe represents th\ Qua.terna.ry deposits, twenty-three feet; the seoond, 
"tuml>ling rock/' consisting of me.sses of limestone embedded in cla.y; the ·third, · 
ma.in rook, or gray hydraulic limestone ; the .fourth, blue clay; the fifth, dark 
shale; the aixtb, coal; a.nd tho seventh, gray :!ire-clay. 

SECTXON AT '.RUSSELL'S COAL MINE. 

Dut the mines that' h<1.ve been, probably, worked most extensively in the county, 
ate those of Messrs. IIunt & McDonald, situated iu the Pra.irie des Noyers, on the 
west side of Grand Avenue, three miles from the Court-House. The land here· is 
al;>ottt ,of the same elevation as at Russell's Mines; and the coal is reached by a num
ber of shafts, whfoh vary from twenty-two to thirty-eight feet in depth. . The bed is 
from three to six feet thick, but the common thickness of the workable coal is about 
five feet: Mr. Hunt informed me that, during the summer months, he employs about 
sixty bands, and, during the winter, one hundred and fifty. Messrs. Hunt & Mc
Donald slink an Artesian well on their land to the depth of one hundred feet, and, at 
twenty feet below the bed now being· worked, struck another stratum of coal, 

M-II.--2 



180 GEOLOGICAL SURVEY. 

eighteen inches thick. This fact is of some importance, as showing the existence of 
more than one bed in this part of the coal district. It is very probable that this 
eighteen-inch stratum is co!i:x:tensive with the thic~ bed above it. 

So~th of Hunt's, are Morrow and McGreggor's coal mines, on the west side of 
the Gravois road; and a short diRtance further, in the same direction, is Peter 
Delora's, on the east side of the road. At both of these places, the bed of worka.ble 
coal is about three a.nd a half feet thick. I might mention numerous other points 
where coal is profitably mined in the southern part of the coal area; but, as all the 
workings are on the s11me bed, it would serve no good purpose . 

.A.bout four miles west of the Court-House, on the Clayton road, a 11eam of im. 
pure coal, from eight to ten inches thick, shows itself at an elevation of fifty feet above 
the bed of the River des.Peres. It is underlaid by :fire-clay, beneath which is corn pa.ct 
gray limestone, containing (JJ1onetea meaolooa, Productus Wabaallenaia, aud JJ'wulfln4. 
A third of a mile further we~t, on Chouteau's la:nd, a bed of ooal, thirty-one inches 
thick, is worked considerably below the level of the la.st-mentioned seam, the fossil· 
iferous limestone beiug here about four feet a.hove the cool. This bed is, doubtless, 
the same as that worked at Russell's, 11.nd other points in the Prairie des Noyers, 
while the eight-inch seam, seen in the road, is undoubtedly a distinct stratum lying 
above it. It is, therefore, pretty evident, that we have in St. Louis count,y, at leaBt 
three beds of coal, beneath the fet"ruginous sandstone : viz., an eighteen-inch stra· 
tum below, and tLn eight-inch str&tum above the main worke.ble bed. 

. 0n and belengiµ,g.•~'" ~llt~ .~~~:~~.~.~ 
one foot thick; a.ppeare in the aide et a i.ttl., about teu feet ii.b!>vei 
branch -0f Maline Creek. · ' · 

fiqQal-bed, 

' ~·'·';;fllltll 
On the St. Charles McAdamized road, a short distance beyond Pra.irie Place, I 

was informed that a thin seam of coal was struck in 1xeavating a well. 

South of the Clayton road, in See. 17 of' Town. 45, R. 6 E., on Mrs. MeOut<lhan's 
land, an eight-inch seam of coal crops out near the base of a hill. · It is of inferiO'l' 
quality, and too light for blacksmiths' uae. On Mr. Philip Litzinger's 11md, aouth· 
west quarter of north-west quarter, of Seo. 18, Town. 45, R. 6 E., in sinking a well 
on the top of a hill, the same bed 'was struck, thirty-eight feet below the surface. 
Coal, also, occurs on Mr. Fitzgerald's land, soi;i,th of the Bon Romni.e rMd,' about 
tiftee .. miles from St. Louis. 

The coal of this oo~ la all of ~e ~M~i»~s va.riety, b~ • r. good. 
:llame, and yields a gra.y ash. SQIXLetimes it oo.ntm~ a. g<>oif . ._,;pt 'nlphtt!!llG, of 
iron, in th~. fora of itWn leaf-like lam~ 8'1!4,a.t o'llhell'lli it is oomparatively :free 
f~this'~~ .~:~~ ~qtten"tJ;y ~taii;is .very thin plates of qry~talline 
carbonate of lh:a-e,: ~'elr&11y vertical, but sometimes horizontal and obliqc~·;, 

It is extremely rare to :6.nd fossil plants in the coal., 11u:tliciently, w•li'j>reserved 
to enable one to make out, with any degree of satisfactfon, even '!!:heir generib chara.c· 
ters. They are always converted hi.to 'lilOft ~a.rq~a.11 .~ ~ fr.equently be seen 
&long the planes of stratification. In a fe.w w~es; I have· 4e.tected the stll~tiu• 
of .(Jalamites and Equketae. 

i/J7tro-clay. - 'J!his highly useful substanoe •may be Mid to ooour, l11. ~Iii.~ 
· h&ustible quantities in the Coa.l Measures of St. ·Lollis oo-nn.ty, 1111 it forJ;1;11J '~ tllrt;d_., 
lie.of the workahle -oeaFbed :at nea.rly every locality ·the.t I kave tttEm-m.el~ , .... 
.iii, also, frequently e:dsts between that bed and the thitn1.er Se&Jn.8 amve lltJ!d.~ 

.. A.bou.t four mij'es fl.'oin the C&urt-House, between the. Bell.11f91Qita.i" · 
-·Bremen Cem.tery, it is ~si'V'ely manufa.otu11ed int~ fir·"'G!ci'fklot112Sbl 
~· . !llh.e ;paink h.ere presents j;he followillg eecti.Gn in«wo~~l~;."n: 
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1.-Yellow f'erruglnous Im.pure ilr&-Q!a.y, 
!!.-Light gray tlro·clay, 
3.-Coat"flo ft•rrUf.llnous clay, 
4. -Variug11t.1d gray 1111d pnrple tlre-elay, 

6t't. 
lft. 

4 in. 
s ft. 
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Tho bed at the base of tho section is considered the purest variety;* that at the' 
top does not answer a good purpose. t In the manufacture of fire·brieks, the former 
is generally mixeil with a gray fire·clay that occurs directly under the coal-seam, 
on Mr. Shi•eve's land, a quarter of a mile west of tho locality under notice. The 
mixture of tho two clays makes an excellent quality of fire-bricks. 

Jfytlrmllic Li111t. - The grny compact limoatono, lying above the thick coal-bed, 
known at tbo coal·minca under the nnmo of "Main ltock,'' exhibits frequently, the 
extorn1Ll l1lmr1u1tora or hytlrtmlio limestone, and somotimes, also, the " Tumbling 
Rock,'' which lies above h. It will bo neoessary, howovor, to test them, to enable 
us to dotcmiino with cort1~inty whothor thay n1•e suitu.blo for this purpose. 

Jt~•rru9i11n111 S11111l.1t1me. - 'fhia rook, which is the next below the Con.l Measures, 
is to be soon only tit a few 1winti! in the county. Tho 11ost exhibition of it occurs at 
Emerson's quarry, no1u• tho lion I!omme road, about fourteen mi!os I\ little north of 
wost from St, Lo11is. At this locality, it dl~plays a thickness of twenty-:6.vo feet; 
nnd nbove It, wo find tho clnye and llmestonoa of tho Cou.l Me1\sures. It occurs in 
bocls from four to fivo foot t!Jfok, anu in its lithological appearance roacmblcs very 
cloHcly tho 81t\1(1!111roi<fol S1ml!Htono. When :flrHt tQ.ken from tho quan·y it is quite 
sot't, but it• lmr1hmH smnowlmt 11fto1• being cxrioaod to the 11ir. This sancl~tonc, alao, 
occura 11t O!wltoubam 811lplm1• S1a·ings, whore it is found directly above tho St. 
LouiH J,imc1Mtono. Agnin, it iH mot with iu tho boil of a smi;ll branch of Maline 
Crock, 11e1Lr Jfomilton'e fire·ulay bank. liere it is partly a white and pn.l'tly a dirty 
f'erruglnous f'r!tible snnd11tone. 'l'he sandstone already mentioned as occurring be
neath tho 0<1111-beu nt Wo.tklns', on the Mlasisalppi rive'!', a.lso belongs to this,forma· 
tlcn. Tt here ooours In layers :from a. f'ourth to six foehes in thickness, and is made 
up of fine qmr.rtzose particles, cemented with a. sil!oious pa.ste. Some of' thelieds 
are pure white, others are staine<l with oxide of iron. 

The St. Louil Limeitone, wh!.oh in the descending series succeeds the Ferruginous 
Sandstone, is a. highly important member of the C1irboniferous System in St. Louis 
county, and its developmenilltere is greater than hns been observed elsewhere in 
tbc Stato. Its lithological characters have been deseribed at length in my account 
of' tl1e MiHHiRRiripi rivor Bcction. In the northern part of the county it forms a. belt, 
eijtimat.ed at f1·om two to throe miles in width, and 1ibout nine miles in length, lying be-

• According to Dr. :Litton's analysis, a spe~imen, dried at 212° ll'ah., yielded
Sllfoa, 
.Alu1nl1111, with some peroxide of Iron, 
X.lme, 
M~a, 
Water, 

t :or. Llttoli.'• a.uafylffa ot U:lll cl&y l'<!lultod ** !Ollo'11"'1 dl'led at 212° ll'ah. :-
Slll11&r • , , ·, 
Al11lllin., with vel'Y little peroxide of lfon1 • 
Lime, 
Magnesia, • 
Water. 

53.114 
8ll.78 
1.1'1 

trace. 
10.94 

W.78 

66;23 
29.85 
1.03 

triwe. 
11-11 

Alltalles llnd carbonJ.o aold? '; not determined. 

98.24 
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tween the Coal Measures and the Missouri. Just below Belle-lfontainc, tho upper part 
of the formation is exposed on the shore of the river to the height of forty feet. Op
posite the site of the old fort, and for some di~tance above, it forms perpendicular 
walls on the river, from ten to twenty feet high. 

It shows itself in an irregular patch, in Sec. 33 and 34, of Town. 46 N., R. 6 E. 
In Sec. 33, it has been quarried somewhat extensively on land belonging to Mr. Un
derwood, for macadamizing the St. Charles road. At the b11se of the quarry, is five 
feet of thick-bedded, brittle, compact, pure limeston~, of' :fine texture, tLbovo which is 
a foot of hard, bluish gray magnesian limostone, 11nd the whole is surmonntod by :five 
feet of buff, earthy-looking mngnesif111 limestone, in beds two antl ii h1ilf feet thick. 
Watson's quarry, a half mile west of this place, is 11lso in the upper p1~rt of the St. 
Louis Limestone. 1'he rock here is very compact, of a grity color, nnd contains a 
good deal of chert. In the township in which St. J,ouis is situated ('.fowll. 45 N., 
R. 7 E. ), it occupies 1111 the space betwocll the Mississippi and the eastem l>onmlary 
of the Coal l\Ieasures; and south of this township. continues almllst. to tho e:x.tremity 
of the county, forming a broad belt itlong the Mississippi, whose width from east to 
west is from six to nine miles. Again it skirts the south·W(~storn mnrgin of the Coal 
l\fe11sures, in Town. 45 11nd 46, R. 5 1md G ID., 11ppe1tring over a district from o!IO to 
five miles in width; its gre11test dllvelopment here lrning in •rown. 45, lt. 0. 

Excellent exposures of this fornrntion nro to be seen at tho num1?roua quarries 
in and about St. Louis and Bremen, on the River des Peres and Gravois Crook. 

The Fossi"8 will be fo;nnd in Catalogue No,lII., and all the epee:lell 11\iere enume-
rated were found in this county. " 

It has not been possible to see its eJ;J.tire thickness· at one pofat; bU::t1 frotl.),io1t'l'e1'ul 
observation on the different beds, at a number of place~, I estimate it 11t n.l)otit 250 fl!'et. 

As a material for constritcl'ion, the St. Louis LimoHtono is, in my opinion, not AUi.'· 
passed by any rock in the county. It is durable, dresses well, and, save Mme of the 
very uppermost foyers, is rem11rknbly free from chert. Tho compMt bed111 noat• the 
top of the formation, cont1.ti11ing I'nlaechinu,y rnultipor·a 1ind l'otoriocrinns lon,qi1lavtyluR, 
are, perhaps, the best. .At the 11u11rrics, ncn.r the rivor, 1m'1 in the violnit.y of the 
new reservoir in St. Louis, slabs may be obtn.incd from two or three inches to as 
many feet in thickness, and of 11ny required length rtnd bro1idth. 

Lime. -The numerous lime-kilns 11roup.d St. Lo1i1!i, and, in fact, wherever the 
formation occurs, sufficiently prove its value for making quicklime. In my Missis
sippi river section I have indic11ted the beds tbat are to be preferred. 

Archimedes Limestone. -This form11tion is so extensively covered wltli superfi
cial deposits in this county, that it has not been possible to trace out its bound11ries 
with as much precision as could have been desired. On tho Stfite road, it first 1nakes 
its appearance about sixteen miles from St. Louis, and from thence e:t'W~~~ west
ward for the distance of abo'ut ten miles. Good cxpos11rea may be li()eti, in 'th·~ neigh· 
borhood of' M11nchester, particularly on the south side of Grarid Glll.i~e Cl•eek, where 
several quarries have been opened in it. The strata here consist ohiefly of white 
limestone, with some layers of chert interstratified; 

From the State ro11d it extends beyond Creve Coour Lake, decreasing in 
width as we proceed northward. It has been quarried on the Bon Homme road, a 
few rods west of Creve Coour Creek, and used for constructing tho bridge over that 
stream. The beda here are· the same 11s are being wrought for the Custom-House, 
at St. Louis. The lower strata are from three to four feet thick,. but at the te>p of: 
the quarry they are thin-bedded. Along Creve Coour Creek .the Archim&dcs Linit~ 
stone may be seen at several points, presenting the charMters observed oil thii Paiefilc 
Railroad at the two tunnels. . 
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At tl1e Dig Bend of tl1e Mcrn.meo, south of Ba.rrett's Sta.tion, the hills are. about 
one lmndrcd and fifty feet high, and ll.l'e composed entirely of this formation, abound· 
ing in m1iny of its usual fossils. 

On the west bank of Mcramec River, at Fenton, it appears in fissile layers of a, 

gray color, separated by thin marly partings. In a.ddition to many characteristic 
species of tllli mass, I found here a beautiful variety of Pcntreinite, which I have de· 
scribed under the name of P. cui·tus, and a new species of Oapulus. To the Palooon· 
tologiHt, thi;,sc str1itii are vei·y i11t1misting, but their sohistoso character detrncts from 
their v1iluo as 11 b11ildit1g m11te1•i111. A short distance from the river, tho hills attain 
a height. of 11bout a hundred 1tr1d twenty feot; and near the top, is a quarry in the 
Archimedes I.imcBtonc, which lin.s furniBhod some of the rock for macadamizing the 
ro1t1l fonding from St. r.ouia to HillHboro'. '.!.'his rook consists of browu and gray sub· 
orystalliue 1md ciirthy liuw~tomi, containing cavities, lined with cnlo spar. The 
beds 11ro from one to three feet thiok, and have tho appearance of a good building 
stone. Jt'oHHilH nre not so ahundimt 11a in tho inferior botls f!f the river shore. The 
most clutr11otcristio are l'rmfaetu.i punclalus~ Ortliis uml1raculu.m and Spii'ifol' striat11s. 

Doth onst and west of Fenton, tho Arohitnedcs Limestone forms the surf11ce rock 
for two or tl1roe m!1ca, nnd it also pas~es southward from this pface into Jefferson 
count.y, forming, on tho Morn.moo, Mila upwards of 11 hundred feet high. 

The (j\1Ulities or this rock, !IS II builtling mn.torin.I !Intl lime-rock, have been 
o.lre1uly me11ticm1itl in my 1!0Rcri11tio11 of tho Hect.ion along the Pacific Railroad; and 
it~ foHKil~ IH'O tmturaw11!.c\I in C11tt1log110 No. JV. 

l'lncrhdta! ld1111wtonc. -ThiM fornu1tfon, wl1ich umlcrliea the preceding, occupies 
an 11rca of nbout forty·fivc square miloa in St. Louis county, lying chiefly in Town. 
44 N., RB. 4 and 5 E., n.nd Town. 45 N., R. 4 E. Ii'we draw a. line diagonally through 
the fatter t11w11Hhip, from the middle of the north line of Seo . .2, to the south lino of 

Seo. aa, we sh&!! ftnd that nearly a.ti the land in the township, west of such a line, 
i~ underlaid by th& formation undor notice. In Town. 44, R. 4, it oceuplea a dis
trict from one n.nd n. b11lf to two miles wide on the north 11nd east sl•, and in Town. 
44, R. 5, prevails in the two western tiers of sections. 

Tho boat exhibition of the Ene1'1nito.l Limestone that I have seen in the county, 
is on the Hides of a doep ravine, known under the name of "Stony Hollow," in Sec. 
7, of Town. 44, lt. 4 g, Ilero it fo displayed to the height of about 250 feet, and is 
coxnpo~eil of ll111f-colorcd, e11rthy, granular limestone, white sub-crystalline limestone 
and olrni·t, iu beds from nn i11ch to :6.vo foot thick. The suh-erystalline beds are a 
gootl and durable building stone, nnd have been quttrried nt two or three points in 
the ravine for the founclatio11s oi' houses in the neighborhood, and for bridges on 
the Stt~to road. They will make o. first-rate article of quicklime, and may at once 
be recognized by tho abund11.nce of Crinoi<l remains they co11tain, some beds being 
almost outirely compo~ed of' these beautiful "Lillies of the Ocean.'' I. obtained 
here some good examples of l'anfrcrnitca Sayi I'latyci·inm planua,' and Actinocrinm 
rotundm. And among the Brachiopoda, Bpiri/er Burlinptonenaia and Orthia .Micl1eUni. 
Near the foot of the ravine, the Encrinital beds a.re found resting upon a compact 
bluish gray limestone in tbin strata, which resembles very much portions of the Che· 
mung Group. 

• .A.t the point where the Howell's Ferry plank-road crosses Bon Homme Creek, 
there is o.n exposure of about thirty feet ot the Enorinit11l Limestone, conto.ining 
large olliptioa.1 spines of Enorinites and the usual characteristic fossils of the form· 
a.tion. It ngain appears at several points on Caulk' a Ureek, a. small tributary of Bon 
Homme Creek, and also on both sides of the Mero.mec. 
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CIUJMUNG GliOUl'. 

This formation is but little developed in St. Louis county, being confined fo a 
nll.rrow band, scarcely more than a third of a mile wide, and which I have only ob
served in Town. 44 N., R. 4 E; The best and only good exhibition of His to be seen 
on the Pacific Railroad, and its characters there have been described at sufiloicnt 
length in the earlier part of this report. The boundary of its out·orop is representotl 
on the geological map of the county by the light green color. 

LOWER SILURIAN SYSTEM. 

In this county, the Chemung rocks appear to repose directly on tho Trenton 
Limestone; the Hudson River Group, Upper Silurian and Devonian systems having 
no representatives. 

By reference to the geological map, it will be aeon that the Lower Silurian 
Rocks occupy the whole of the western tier of townships, anll also extend over a 
considerable district of country in Town'ps 43 and 44, R. 4 ]J. 

The Trenton Limestone here, its on the Mississippi, may be separated htto two 
well-marked divisions, an upper white sub·crystal!ine, n.nd a lower bluish gr11y com
pact limestone. Both varieties hitve been alrcitdy noticod to some extent in the de
scription of the railroad section. The white limestone may be well aeen along the 
va,Uey of Hamilton Creek, between the railroa.d and State rond, and about a mile and 
a.half.frol'.)!l. tJ;i,e former, Here it e:dsts in thick and. thin layc111>i for.ming abrupt 
cliffs from forty to fifty feet high, 1,1/t'\~ ~.~S,h~ l;i.e 9.JWri#ld ~Q' .~AA~ll:!>· p,~vantue;e. 
It appears to me to be eqllltl, if not superior, as a building rook:, to that used. ~or the 
columns of the Court-House. The bluish gray compact beds are exposed 'on the 
State road, where it crosses Fox Creek. '.l'hey contain Ortlti.~ di.!ziarilis, 0. Mthae· 
quata, Illaenzts crassicanda and an Ambonyclda. These layers aro lJM1' t.!10 top 0£ 
the hill ; at the base, the rock is perforated in all directions by vermiform onvities, 
sometimes lined with yellow argillaceous matter. At Melrose, simila1· beds ocour or1 
the declivities if the hills, and contain a great number of fossils. 

Throughout the whole course of Wild·IIorse Creek, the lpwor Trenton Limestone 
constitutes the entire mass of tho hills, which arc from ono hundred to two hundre•l 
and fifty feet high. Near their bases, the limestone strata are ooQasionally separated 
by beds of blue and gray mn.rl, abounding in fossils. ' 

The 1st Magnesian Limestone and Saccha,roic'taZ Sarulstone hll.Ve been. spoken of at 
sufficient length in my descl'iption of the railroa,d section. ' 

• 
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:P ALlllJ ONTOLOGY. 

llBfiC!tn•m)N 0'&' NlcW Sl'l~Orns l)J!' ORGANIC lnJMAINS. 

Tho following de~cl'ipt,iorrn rm!! figures of new org11nic remains from the rocks of 

om~ StiLtc, embrace only Huch Hpc\lic8 tis 11ro clumicte1·istic of the formations in which 

thoy o<lo11r, nornl of them luwing lltitm fomu.l to 1mss from one into nnother. The 

illustrtLtionhl l111n1 1Jt:o11 <lmwn with grou.t care, by Mr. F. B. Meek, one of the prin

cip11l 1rnHi~!m1t11 in thu 8nrv<~y, nml 111'0 t1·uo portraits of the objects they are intended 

to rop1•0Hont. '.l'ho <ixnmphJH W'1 lrnvo ~elected form but a very small part of the new 

aml int;cr<1Htiug l'mi;;il formH tlw.t lrnv<: been discovol·etl in tho strata of our State. 

Alrei1dy, mo1·11 t.lmn two lumtlrod Wp(icies, unknown to science, have been brought to 

light, am! tlH1ro iK cvm·y reaHon to l>clicvo that mnny more will be rtddetl to the list, 

after om• rookH hitV\l bcmi mo1•t' folly ()Xplo1·otl. Tho collections made by Professor 

Swallow frnm thti upper ptilwozoic i·oc~kH, in North Missouri, wo11ltl alone, if pro

perly illtt~tr11tcd, occupy 11 lurgo-Bizctl volume; u.1111 such a volume would not only 

be n!l itn11ortnnt cm1tributio11 to H<Jitnwc, hut in tho highest degree creditable to the 

Stfltc. I no~tl 110t Hpeu.k IH1re of the v1ilue of. fossil remains in the identification 

(If stmt.1t, 11s this will, doubtless, bo sufficiently dwelt upon by Professor Swn,llow. 

CitINOIDEA. 

GllNUS l'l~N~ntl~Ml.'J'l~S-SAY. 

PllNT!tlolMl'f)r,$ SAYl~'-SituMARD. 

1•1. n-mg. 1-a, u, c. ,1. 

JJ01ly eubglobose; !Jane (pcl11i8, Millo1·) small, concaYe, eight-sided, with five 

anglo~ s,1die1l't 11rnl three 1•ctroating; two of the pieces are broad pentllgonal, and one 

is lozengO·hh!lpod. Ji'ork pieces short, forming rather more than one-fourth the length 

of the body, wi<ll11• than long, onlarging rapidly from below upwards; upper edges 

!trohod Oil eithor si,Jo of tho ps(1Ud-11mbuhtcrrtl fields; inferior edges of three, trun

cated 11,nd reRting oil tho straight edges of the pentagonal plates of the base; the 

others terminating in obtuse angles, which rest in the retreating angles of the base, 

with their points col'responding to the basal sutures. These pieces are highest 

in the middle, and form ilve small projeotions around the base of the body. 

J)eltoid pieces thicker than the fork-pieces, sub-triangular forming three fourths the 

* In designating the shell pier-es of this am! the following species of l'entremites, I haYo, with 

~on1e oxcopi;!ous, availed myoolf of tho foi:ma employed by Dr. F. Roemer, in his valuable :IIonob'Tnph on 

the Blll1ltoidea. 
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entire length o~ the body; lateral edges widely beveled, each beveled aul'face about as wide as one of the pscud-ambufacral fields; inferior edges excavated on each side of the m0dian line, so as to form on every piece three obtusely salient angles. The surface at the summit bears a small deep tiit, bounded below by a transverse ridge, and from the latter procecus a distinct cari1m down the middle of the pieces to the base; a well-defined cari.nn, also, surrounds th<i borders. The pseud-arnbulac1'al fields are narrow, reiich down to tho baso of the body, 11t1d their sides are nearly' parallel. They consist of pore pieces, supplementnryc.rore pieces, and fonceolnte pieces. The pore pieces amount to about eighty in each field; they are transverse and wedge-slmpod; supplomoutary pore piece~, AlD!tll, triangul!Lr ; lancet piece narrow, linear, forming not qnite one-third thll width of the 11cld, and minutely crenulatcd. The ovnrial npcrtures itro very Hmull, an1l situnted on the sides of the deltoid pieces, which are notched at m1ch of the openings. '.rho unal opening is rather lnrge, ovate, and situated on the 1l})per <lxt.remit.y of one of the deltoid pieces. The central opening is closed by minute, usually pentngonal and hexagonal plates, arranged in a manrH11· somewhat s.imilar to thoae of Pcntrer11itM1 ( Elaeac.rinus) Verneuili (Ito cm er). 
Dimensions. - Length, 7 lines ; width, 7 lines ; dfomoter of pelvis, 1 ~ liues ; length of fork-pieces, 8 lines; length of deltoid pieces, fl lines. 
This fossil presents all the ossoi1ti1tl chitritc!.ors oft.h11 gonus Blw:rw·rinus, f<Jumlrnl l>y llr. ll'. ltot~nwr, on a i!peCiell from the llevonian strata of thell'alls of Urn Ohio. It p<lSl«lSStlS ll <•.!l'e1" of j\V@ pl\lrll cif ovarlid apertn..,s aronnd the l!tt!llllllt, and one large anul openiug. A eentri;l opuntnii Is not v1111lil~ In p~ specimens, this being perf<>t'tly closed by lllinuw angul~r plo.ttlll. ~e · SMM str\\eturo ooti11rs In ltntro~ t>iites Norwoodi and P. 'llUJ!o (Owen and Sh1trna1'll), of which l lrnvo fu.lly •i.t.isll<•d mys•M from u1 nUNI• tive examination of many specimens. And I have but 11ttle has!tatiou In adviuwlng t.11<1 oplu!<>u, tb11t a.I! the Penfremites included at present In the group 111Hptioi of Dr. Itoonrnr, will ho fouud, lllw l1l<te1te1-ir1111, deficfont in n. central summit oponiug. 

Formation and Localities. -It occurs no111· tho bnsc of the 1focrinitul Lirncstone, in Boone, Marion, Jefferson, St. Louis and Ste. Gonoviovo countfoH. 
Named in honor of Thomas Say, the fouudor of the family Blastoidea. 

l'ENTJtJUMnNS 1tOEMJ<llU. - SmrMAnn. 
l'l. B-F!g. 2-", Ii, o, d. 

Body small, elliptical, a little ffattcned on tho summit. )Ja.~~ small, pent1J,gonal, slightly elongated, flattened convex or plane; edges 8lightly nrouated, composed of three pieces, two wide penta,gonal and one quadrangular. Pork piet.cN (radicdt) sub· hexagonal, widest above, length a third grenter than the width, anrl occupying about three-fourths the whole length of the body. Their bl'anohes are ornn.metited witll crenulated ridges, longitudinal and transverse, the latter being usutilly mos,t profilit· nent towards the e:s;tremities of the pieces. Deltoid pieoos rather sn1ali, a 1ittle longer than wide and sub-quadrangular. The pseud-1tmbulacral fields ex.te.nd nearly to the base of the body. They are narrow, with sides ne1trly parallel. The disposii;lon and form of the pore pieces cannot be seen. 
The ovarial apertures are small, circular, and lie on either side of the extremity of the deltoid pieces. Tho anal aperture is large, ftnd of an olliptic11l form. '.Che central part of the summit, like the preceding species, is covered with smitll plates, but owing to the worn condition of the specimens, their form has not be~n asoertainod. Dimensions. - Length, 3~ lines; greatest width, 2~ lines; long diameter of base, 1! lines. ' · 
The place of this handsome little Pentremite is in the group Elliptioi F, Roemer, and it is at once distingui:ihed from all the species of this ""''ti""""l!\111. conl'ex base. 
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Geological Position and Locality. ~It occur~ in the Chemung group, at Providence, 
Boone county, where it is associated with Ohonetes ornata and Rhynconella obscura
plicata. It is very rare, only two examples having been discovered. 

I am glad to be able to dedicate this species to Dr. Ferd. Roemer, of Bonn, 
Prussia, whose recent valuable researches have added so much to our knowledge of 
this interesting family. 

PENTREMITES CURTUS. - Snul!WID. 

Pl. B-Fig. 3-a, b. 

Eod11 short, sub-globose. Basal pieces small, concave, not visible from a side 
view. Ji'or/, pieces hexagonal, arched, occupying nearly the entire height of the 
body; length and breadth about equal; bent inwards and upwards below to join the 
basal pieces; sides sub·p11r1~llel; upper edges oblique and slightly arcuated. Sur
fa.ce beautifully marked with gl'itnulose ridges, several of them uniting to form a 
broad band around the borders, within which the granules are not so distinctly col· 
lecterl in rcgulnr lines, but are diffused over the surface. Deltoid pieces sub-rhombic, 
about half as long as the fork pieces; a large portion of them lying on the summit 
plane ; inferior edges rounded ; surface grannlose. The pseud-ambulacral :tields 
are narrow, linear, and extend nearly the whole length of the body, The pore pieces 
are convex, and project beyond the edge. of the fork pieces; they. are moderately 
large, and very :tinoly striated. The supplementary pore pieces, and lancet pieces 
cannot be rmidc out. The structure of tho summit, and characters of the ovarial 
and anal 11port11res, aro, also, unknown. 

Dimcn.Yivns. - Height, about throe lines; width, about four lines. 
Formation and Locality. -I found this species at Fenton, on the Meramec River, 

in St. Louis county; where it occurs in the .A.rohi.medes Limestone; as&ociated 
with Pentre111ites jlorealis, Productus punctatus and Praductus elegana. The specimen 
figure1l is the only example we have found of this elegant Pentremite. It is consider
ably distorted, so that the :figure represents it as being more transverse than natural. 

l'lllNTREMITES E'f.10NGATUS.-Sn11M:ARD. 

l'l. B-llig.4. 

J3otly much elongated, elliptical, usually more than twice as long as broad. 
Base small, short, truncated, sub-conical. Fork pieces much elongated, about one 
and a Lalf times longer than witl.e, and occupying rather more than two-thirds the 
total length; their branches are long, narrow, and very obliquely truncated above; 
the surface is marked with very fine strim, the direction of which is nearly parallel with 
the borders. Deltoid pieces elongate, quadrangular, the inferior edges being con
siderably shorter than the superior ones; surface striated in the same manner as the 
fork piecea. The pseud-ambulacral fielda extend almost the entire length of the body, • 
and graduo.lly increase in width from below upwards. The. pore and lanceolate 
pieces do not vary much from tl)ose of P. fioeralia, except that the first are more nu
merous, and the second considerably longer. 

Dimensions. -Length, lli! lines; width, about 9 lines; diameter of bo.se (pelvis), 
8 lines; height of base, l line; length of fork pieces, 9 lines; width of ditto, lilines; 
len_g;~ of deltoid pieces,, 4 lines; greatest width of ditto, 1 i lines. 

. 'l"hls Pmilremite appertains to the section Flilrea!es · of Raemer, and is very nearly allied to· .l'tntre· 
mit4I ;ftweaJ'8 and P. p11iif/Jr'ln4s of Say, .and P. sulcatus (Roemer), from which sp0eies oun, is distin· 
guisbed by !ts grea.t.ar proportionate length, and, consequently, increased number of plates in the 
pseukmbulacral :tl.o!ds. Its form Is, also, more regularly elllptica.l, and it Invariably occupies ~ lower 
~ogical poslt!.on. . , 
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Geological Formation anil Locali'ties. - We have found this species, but not 
abundantly, in the Encrinital Limestone, on the Mississippi, at Clarksville, Pike 
county. Professor Swallow found it near Columbia; and Dr. Litton snowed me 
specimens of it from the same formation at Rocheport. 

l?OTERIOCRINUS M:EEKIANUS.*-' SRUMAltD. 

Pl. A-Fig. 7-a,b. 

Calyx inverted conical, expanding rapidly from below upwards; plates thick, 
smooth; sutures strongly defined. Basal plates five, pentagonal, as wide again as 
high, forming, united, a low cup, its under side deeply excavated, and presenting a 
wide funnel-shaped cavity to receive the last columnar joint. This facet is covered 
with numerous fine, radiating striro, and contains a forgo pentngonalcentral porfora· 
tion. The sub-radial pieces are hexagonal, their length a,nd breadth about equal, 
and they are twice as high as the basal pieces. First radials (Scapulae, MiUei') as wide 
Bigain as high; upper edges excavated about one-third the length of the plates, and 
bearing a finely striated facet for articulating with tho succeeding radial piece. 
This facet occupies about two-thirds the width of the piece. Of the secoucl ruclial 
pieces, only one remains; this is very short, and scarcely fills one-third of tho ex
cavation of the large first radial. The upper radials, brachials and tho column are 
unknown. 

This. e)l.crinite .is l'emarkable for the thickness of its shell pieces find its general 
robust appearance' 111 ,.is distingµi.eked. frO!ll .l':oteriaw•inu~' WJfYresWi~'.~1'hillips ), to 
which it is most nearly related, by its more depressed form, the shortness of tho busal 
pieces, and the greater proportionate width of the· first radials. It cannot be mis
taken for any other described species . 

.Dimensions. - Length of calyx, 8 lines; width of ba.se, 5 lines; greatest width 
at summit, 14 Jines; height of basal pieces, 2 lines; l1eight of sub-radials, 4~ lines; 
height of radials, 4 lines. 

A. single specimen, only, hns como nnder our obllervatlon. It WIUI found by M:1·. Jr. n. Meek, 
at Mount Vernon, in Moniteau county, and to him we have dedicated the species. lts g1mlogloal 
position is probtcbly nea.r the base of the· Encrlnital Limestone, though this ls somewhi.t doubt.l'ul, 
as M:r. Meek found it amon~ loose debris, at the foot of blnffs, composed of both Chouteau 1md l!ln· 
erinital Limestone. 

POTERIOCRINUS LONGIDAOTYLUS.-SRUMAltl>. 

Pl. n-Fig. 5-a, b, c. 

Body elong1,1te~conic11l, surface of plates smooth. Bas.al, pieces five, pentagonal, 
length arul breadth;; JJ,ero;:ly eqll.l11, 'llll:Iting to form a little cup with a wide surfa.ce 
beneath, for the supra-columnar joint, and with sides expanding very gradually from 
below upwards; sutures not very apparent. Sub-radial pi,eQe.s;.,ve;y slightly con· 

, vex; three of them, regular, hexagonal, a~ broad as lo;n.g;:·the two others, which 
are situated on the anal side of the body, are irreguJarly hepta.gonal, about eqJial in 
size, and a fourth larger than the regular .pieces. F'irst railial pieces, wider than 
long; articular surfaces occupying the whole width; four of them pentagonal, alter
nating with the sub-radials; the fifth is irregularly hexagonal, projects ftbove the 
others, and rests on .the upper straight edge of one of the large sub-radials; one o:f 

" In the de•cription of this and the following species of Crinolds, I hav~ adopted the noruilucla· 
ture recently submitted by MM:. De Konninck and Le Hon, in their excellent mrk on the OiinOidll ·Of 
'Qelglum. (ReckrcJies""'" fos Orinoirks des Terram Ch.~bonifere de laBelgt,que..) By ft ea®,,p~;<ll!.it be 
r<!al'fily designated; and it appears to me to be founded on a more correct appreciatlo». '9f.,t:llieJiitlluctura 
of these animals, than any hitherto offered by authors who have written on the subj~i.;c~.t< 

'v'.A 
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its si<lt1s joins It regul11r radinl, arnl threo unite with the anal pieces; the upper edge is trunc:1tod obliquely. 'l'he .n:cond radial pil:ccs are quadrangular, and rather wider th1tn long. '.!'ho rcm11ining phtt\JS of the 1mns consist of' rather short wedge-shaped pieces, obtusely 1tngul!itecl in the middle, of which the number to the first bifurcation vm·ie8 from eight to twelve. :Elitch arm appears to be thrice bifurcated. Of the anal Jii!:t'l',i, tho specimens under cx11(Uination permit us to count eight, disposed as follow~: ono is pcut11go011l, 11nd rests by its inferior angle between the two irregular sub-m1.li11ls; ti second iH hexagon11l, of the same size as the last, and rests on tho upper tr11nN1tc(l edge of an irregular sub-radial; above those, are, three smaller hc.xngonal phicos, ono with sides oquitl, the others unequal, and to these succeed three still Hmnllnl' hex11go1mls, from which 11risos the proboscis. The probosci.y (trompe, .Kmiinrk) is i1hout two liucs wi(le, 11nil, in the specimen figured, about one inch reru1ti11s, thu upp<it· p11rt !wing, m1fort:1111ntely, not preserved. Tho fragment pre
s~rve1l i~ cnmpo~e1l u!' HOVfJl'Ul longitndin11l rows of smrLll, tr11nsvcrse, invariably hexagorml plid(!,s. Ji'in of' these rows 11re to be soon in the specimen, each one consisting of nh1mt twm1ty·fiV(i pieces, which 1tlt<irn11te with those of the adjoining rows. At the sntm·oH of' .innction, botwccn every two rows of plrltos, we may observe, with the ttit! o!' It Htrong lcmH, i• Kcri<i8 of minuto pores oxtonding their whole length, which remind ono ~<mrnwhtd: of the 11pcrturc8 in i:hc ambulllcr11l field~ of Palrechinus. The column iH cylimldc1il, very long 11nd Hlendol', and enlarges just before joining the )Jody. Jt; consiHtH or short,, 1tltorn11to thin 11nd thicker joints, and h11s a central opening of 11 pm1t11.gorrnl form ; tlHi (lxtcrior Murface of each joint is snnouuded by a fow of snmll gr1muh1H, which frequently c@k1sco 11nil form a, central carina . 

. Vimm.vfon,,_ -··- '.rhu column of UriH 1'otcriocrinus iH upw11rds of two feet in length. Width of bolly 11t Junction of frt1e tmn~, 4~ li1H1s; width at base, 2~ lines; height ot' am•I sitl~, l'i~ lirrns; height of opposite si<le, 4\1; lines; height of base, 2 lines; width of Hmnmit; of baHo, IJ limis. · 
~l.'hc t·<mmins of this l'otcriacrin11,1 a,re very common in the upper part of the St. 

I1011iM Lim•1Htono, !u St. Louis county. It i.s 11ssocio,teil with Paliiecldnzts (llfelonitea) 111ultipt1rtt, (Owen an<l Notwooil.) Tho specimens figured, are' from the Bremen. 
q1111rrlcM. 

AC'.l.'INOOR!NUS OONCrNNUS.-S11u111AJtD. 

!?!. A-l!'Jg. 5. 

Tho portion of tho body of th.is spocios situated above the second radio.I pieoe~ 
is unknown. 

'.!'he Inferior pi>rt of the c11lyx is nearly hemispherical, and the plates moderately thick. 1Ja1uil 1iieccs, three, nearly equ11l in size, forming 11 luw cup with a nine-aided liorder, tmd presenting beneath a wide, circular, shallow depression for the· oolumn. Jl'mt radial.~, moder11tely' convex, length and bre£Ldth nei>rly equal, three hoi;:11,gar111l anrl two hopti1gornLl ; inferior angle of heptagonal pieces, corresponding with a baaal s11ture. Se«ond radials, wider tho.n l(mg, with the articular fac.etB for third r11di11ls nearly 1>erpendicular, forge, reniform, occupying nearly half the length and two-thirds the width of each piece. llirst interrcidials, hexagonal, a little· longer than wide, and rather larger than the second radials. llirst anal pieces, hexagofl!\l longer than. wide, its inferior angle corresponding to a basal suture. Second anala: heptagon11!1 surface of' the plates ornamented with prominent radilloting :idges, which rise from near the center of the plates, ancl cross the sutures, so as to form 
several sets of double trhingles around the body. 

Dirnension8. - Diameter at base, 4 ·lines; superior di.ter, 13 lines; . height 
of basal pieces, 1 line. 
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The specimen figured, is all that has been found of this beautiful species of' 

Aetinocrinus. It was discovered by Professor Swallow, in the Encrinital Limestone, 

on North River, in Marion county. 

ACTINOCRINUS MISSOURIENSIS. - Sm:rlllARD. 

Pl. A- Fig. 4-a, b, c. 

The body of this :fine species has the form of an inverted truncated cone, with 

the truncated apex resting on a widened base. The pfates arc rather thick, m11ny of 

them garnished with a central prominence, while others are plo.ne or slightly convex. 

Base massive, moderately high, inferior border surrounded by a thick rim, which is 

notched at the sutures; articular fo~.et for the column circulitr, slightly concave, oc

cupying about one-third the diameter of the buse; und u::rually ::rurroundcil by a shal

low, but well-marlrnd depression; two of the pieces are irregularly hexo,gomi,1, the 

third is sub-quo,drangular. Radial pieces large, rather wider than long, three hoim· 

gonal nnd two heptagonal; upper oblique edges short, superior edges concave. The 

surface of each plate is marked with a prominent transverse ridge. '.l'he second ra

dials 11re small, not more than a fourth as large as the first rttdials, q1rntlrn.ngular, 

as wide again as long, and ro,ised in their centers. The a:ciltary piece.~ (third radials) 

are;entagonal, twice as wide as high, ancl :flattened convex; they usm1lly Bupport, 

on 'e~h of their oblique superior edges, two brachials; the first (sometimes not pres

~t) is small, shOJ:t and-0ften irregular in form; the·e~eond ia c®llparatively large; its 

length and breadth being about equal, and in th.e upper edge is a Am11ll notch for the 

passage of the brachial vessels. The first interradii:i,l;s il,re rather large, 1ts wide 11s 

long, and the number of their sides varies from six to nine ; their surftrnus bear a 

centr11l mammillary projection. The second z'ntm·radials arc small, elongated, tmd 

irregular. The anal pieces 11re eight in number; the inferior one, a Jittlo longer 

and narrower than the first radials, is heptagonal, and bears on its upper edges three 

smaller anals, the middle one hexagonal and the others heptagonal ; these ag11in sup

port the other and smallest anal pieces. 
The pieces composing the vault have the following arrangement: Over every 

.. pair of second brachials is a rather large pentagon11l piece, whose inferior angle 

oorresponds to the axis of the radial pieces; and, on either side of this, is an elon

gated pl11te of an irregular form, which is situated over the interradials; these three 

form the inferior segment of a circle of seven pieces, in thtr ct!nter llf whio-h is a 

large wart-sh11ped plate, bearing 11 r-0und articular facet; five· s11ch oircles of pl'ates 

&irro;i:md the vertex, each enclosing wart-shaped platea. Near tho center of 

the vault, but closer to the anal side, is a large tumid piece, encircled by eight or 

nine polygonal plates. 
The prob-Oscis is short and lies below the level of the vault-plane, and between 

two of the wart-shaped pieces that are wider apart than the others. It is of a semi

ovoid form, ·made up of small plates of vo.rious shapes; the aperture is heptagonal. 

Dimensions. -Height of body, 1! inches; diameter at vertex, 15 lines; inferior 

diameter of base, 9 lines; superior diameter of base, 7 lines; height of base, 81 
lines; height·oftirst radials, 8 lines; width of base, 11bout4 lines. · 

This species, in the general arrangement of the plates, is very analagous to.Acti

oarinus (Dorycrinm), Mississippiensis of Dr. Roemer, but the general form of the b&dy 

and p!eces are quite different. Its summit, like that of A. Mississippiensis,. w:~, 

doubtless, provided with spines or long thorns, since articular facets for such ap:,:en

i~es are perfectly Ptp on our specimens ; and detached spines, more trum .!ll:liuch 

long, ,poour in the strata which have yielded them. 'I. :if«:.1'.',f\t·' 
. ··fr>' . 
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Gcolnr1ical Po.1ition and Locality. - Found by Profos~or Sw111!ow in the 6th Divi
sion ot' thu Encrinitul Limcstono, cm North River, neo,r Palmyra, Marion county. 

A(.J'flNUCl\lNUS J\O'l'UNJJUS-YA>mm.t AND SllUMAl\l), 

111. A-Fig. 2-a, l>. 

Nytw1111m-Acti11ocri11iln, Christy, 18•18.,-J,nttors ou Geology, l'!. l, fig. 3, 4. 

G<moml !'orm ov11te, sub·globoso, surfoco of all the pfotcs smooth. Ba.wl pieces 
shnililr in form, rllther smo,11, pentngmml, forming unitocl 11 low sauce1', with tt liex-
11gcmnl rim; 11rtiDul1Lr i't•Cd Ji<rgo, conmwo, contr1i.l perfornt.ion very small. 1.1t 
radirrl pircr., h<limgorml, M wide ug11i1t nH long; 2<l i·ttdial.i sr.n111l, <pl!i.dmng1ll11r, about 
half 11~ widu nH the !Ht rmlials, Witlth 1·11thor more than douhlo tho length; i1xillary 
pfo11os mthur lm·ger tlm11 the lnRt., il-reg<11arly 11cmtagonal, ~upportitrg on euch of their 

ohli1prn 11ppor 01lgcH two lm1chi11l~, ar1tl the upper oncH of these, being o.xillnry pieces, 
bo11.r 1tlHo two HBcmuhu•y hrachii1lH, from which nriHiJ tho i'reo armR. 'l'hc intenadial 

pi<Hlc~, of which thl'rll itro throo lmtweun <n•ury two of the r11.1lin.l rows, 111·0 ne11rly 
C<ttinl in tti~e; thoKo of tho firHt ortlor 11.1·0 octngorml, motle.rately lo,rgo, and their 
hmgth 11111! hl'tmclth iH 11bout <Hpu1!; the piocus of tlrn sccoud order nro olong11teil aml 
irrogulm· in i'ot•m. ~'he a1111t pieccH 11motmt to oight or ton in number; tlrn first, which 
reKtt: on !Im lm;;o, iH rcgulnrly hox11gon11l ; it iH long<1r than tho 1st rnd.iill, aivl bears 
thrc,e. Hm11llur pfot10~, ouo peutngon1tl, 11nd two hopt11gon111. 

'l'lto v11111t i~ olovatml, reg11h1l'ly couvox, imu crmsi8ts of numerous polygonal 
pieoiiH, which 11ro l111·g;o at tlw HunnHit. n.wl dimiaiKh in sizo llH they approach the ori
fices of' t.h\l ariw;. Tho proho8ci~ i~ Hnb-ccntr11l, 11111.l ~itu1.1ted 11011.rost the 11ni1l side of 
the body, 

Arm.~. - 'l'he 1J1rnmplo we htwo fig11re1l, oxhilJits twenty-one arm openings. 
Jlirmn~lonn. ···-- lfoight, 0 linoa; groat.est width, 0 lines. 
Jrimnaliun awl Lne111iti1•1. - It oconrs at Rocheport, in Boone ooun.t.y, i:ind nei:ir 

l'almym, in Mrtrion oounty, nour the b11so of tho 1-0ucrinital J,ime~tone, and is one of 
the lll(l~t ohtt<r!tOteristio fossils ot' that for1I11ttion. 

;1.01~.mocruNus ormrs:rYr. 
I'!. A-1"ig. :J. 

Su1wny1n-A<tinoc1·i11Ues, Chrlot.y, lH•J.8,-T,t)UorH ou (foology, l'l. l, Nos. 1, 2 . 

.Bnd!f fargo, boll-shn.pcd, pfot(ls thick, very slightly convex, su1foce smooth. 
Base cup-Hlrnp(ld, ns witlo n.gai11 11.B high, pieces ne11l'ly equ11l in size; 1st radials 
forgo, it1c1·eaHing slight.ly in wiclth from below upwar<IH, length and l?rearltli 11bout 
eqtuLl; 2r.l rarlcials Hlt111ll, 8hort, q1111,lrnnguln.r; a,;illary pieces 11ent.ngonal, as wide 
11g11in afl high ; lst braclduls much widci~ tlmn long, irroguhw in form, 1111<1 larger 
than the tixillary r11dial pieces; 2d bi·achials oonsidombly larger than the 1st bra~ 
chials, 1mcl, being nxill1iry pieces, they support on thoir upper edges two large aecond
ary bl"aohials of' iLn irrogul1Ll" form, e:1ch of which ngain be11rs a short sub-quadran
gular piecti, fornished with a facet for tho artic11l1ition of the free arms. The vnter
radial pieces !1mo11nt to four in number, nnt! 11re very vnriable in form, The first 
are large, longer than wide, nnd usMlly of an irregulnr octa.gonal form; the 
others are small. The anaZ pieces amount to seven; the first, which l'ests on the 
base, is of fa.rgo size, hepta.gonal, longer than wide, n.nd its sides are nearly parn,llel. 
It supports thr.ee sm11ll pieces: one, ceo.tral, slightly elongated, nnd hexngon11l; and 
two,, h!lptngona.l. These agnin nre succeeded by three 8till smaller pieces, pentagon11l 
an(l hexagoul. The proboscis is nearly ceutrnl, but ouly tho base of it is preserved 
in our specimen. In a specimen from Oquawka, Illinois, figured by l\!r. D. Christy, 
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in his letters on Geology, about one inch of the proboscis remains attached to the 

fossil.. It is represented as being of a curved cylindrical form. 
The.dimensions of the specimen figured, are as follows: whole height, 14 lines; 

height from base to vault, 12 lines; greatest diameter, 17 lines; inferior diameter 

of base, 3 lines; superior diameter of base, 5 lines ; height of base, 2! lines. 

I have dedicated this interesting species to Mr. David Christy, to. whom we are 

indebted for the first notice of it. It was very properly placed by him in the genus 

Actinocrinus, but the :figures were unaccompanied by either a description or a specific 

name. 
This species was found by Professor Swe.llow, near Pe.lmyra, Mo.rion county, 

who regards it as being very characteristic of his divMon N?. 6; of the Encrinital 

Limestone. It was, also, discovered by Dr. Litton, in similar geological position, at 

Roohepo~t, in Boone county . 

.ACTINOCRINUS PYRIFORMIS.-SIIl!llARI>, 

Pl • .A - Fig. 6...,.. a, b. 

Body large, :pyriform, plates moderately thick, often prominent in their cen

ters; surface smooth, sutures not very evident. 
Base sub-cylindrical; width greater than the length; inferior bordor slightly 

thickened, deular facet small, round, concave, central perforo.tion minute, its form 

'lllllroown_; p\&till! iqul. fi!irat 't'4dial piecet large, elongated, a.bout half as long 

again as wide, sides sub-parallel, uppel:' edges very short. Seaond ratliala nearly 

square, very small, their length being only a fraction over a. line, while the length of 

the :first radials is four lines ; third radials (axillary pieces) hexagonal, length and 

breadth about the same, and more than double the size of the second radio.ls. 

Brachial pieceil wide, hexagonal, and about equal in size to the axillary radials ; 

their upper edges a.re nearly straight, and they o.re, also, longer than the others, 

and support a wide, pentagonal piece, on whose oblique upper edges rest the arm. 

bearing pieces; these are a. little wider than long, and sometimes o.re hexn,gonal, 

and sometimes heptagone.l. The upper edges o.re furnished with a semi-circulai· 

notch, which occupies about one-fourth the width of the piece, and leads into the 

interior of the body. 'The int6'1"1'adiala are six in number ; the :tirst and largest hep

tagonal, on which rests two nearly regular pentagonal pieces ; ·these &l'e suoeeeded 

by one smaller pentagonal piece, which is sur.mounted by a larger piece of ·a hepta

gonal shape . .Anal piecu. In neither of the specimens :tigured, ·can the number llnd 

fOtl!m. el diieea'plates be ml!.d>e eut. 
'!he 11aulltis very 'CG«l:~ &'lid ~onsists of rather large pie~es, chiefly of hexa· 

gono.1 and heptagonal figures, of which the former are the most common, 

Of the proboscis, only the bo.se is preserved. Its position is sub-central and 

nearest the anal side. The number of arms vary in different specimens. In the 

la:eger specimen :figured (Pl. A-Fig. 6, -a), the number of arms are ~dicated by 

nilleteen apertures. In the smaller example (Pl. A- Fig. 6 - b ), there o.re twenty 

apertures.. 
The dimemions of the largest example we have :figured, are as follows: Height, 

J!8 lines; greatest diameter, about 15 lines; height, from base to arm o-penings, 18l 

lines ; height ~f ba.se, 8J lines ; ·inferior diameter of bo.se, 5! li~es; superior diame· 

~r of ·base, 5 lines. 
: 'J · Gll4Zogic&l Poaimon ancl Locality. -This is e>ne of the finest• species of Cri!noids 

~ folind in the strata of our State, and is very chal:'acteristic of the ~flal, 
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Limestone. Iloth the specimens we hn:ve illustro.ted were discovered by Profeasor 

Swallow, near 1'11lrnyra, Marion county, nssociatetl with tho preceding species. 

AC'rINOOI\INlJS PAHVUS. -SrrUMAl1.D. 

l'l. A- Fig. 9. 

Of this clegt1nt little Actinocrinus we possess only o. fmgmeut of the body, from 

which, however, we 1<ro able to ch11ractbrize tho species, so 11s to permit of its being 

oMily identified. Its gN1eral lit'm is globose; the surface is ornamented with very 

fiM, somewhat llel(uous strioo, which rittliiitc from the center of ench piece to the 

sides, where thoy unite with strirc from tho Mljacent pieces in such a manner as to 

form HClV!lra! scrfos of isosceles triangles around the body; the plates are thick and 

~·ory fi noly Hcrrtitl)d at tho Hu htrlls. 

'rhc z,,rne iR mocforatcly convex, itntl has nine 1mglcs, six of which are salient and 

Utroo rcitrMting; m·ticulnr f'aMt for tho column Bm:tll, concavo, its border finely 

crc:mnlfitod; ccnt!'11l pcrfort1tion, (!ldromaly smn,11 aJl(l pent:ilobate. J!'irnt riulial piece~ 

wider tlmn long, throe of' them h!!:trngorw1, 11nd two pcnt.1tgom11. Becond 'radial piece.~ hex

ir.gon11!, tH1tnly ns wido 11g:1in 11s long, theit· superior lator11! edges very short. .Axillary 

pieces p(ml:11.go1ml, about 11s long as tho scconcl r11diu.ls, but not as wide. Each row 

of r1~diitl piece~ exhibits it slighi;ly prominent longitmli1111l ridge, which becomes ob

solete as it ttppron.chcs th5 hMo. First Brachi11Z Jiinccs qMdrnngul11r, short, widest 

l\boV(l, 11nt! crcnnl11tetl on tho superior u,rticular border. 'l'ho number of interradial 

pioccs amount~ to thl'Cll, between every two r11llil1l rows. '.!:ho first antl lu,rgcst i8 

hcxngrm11l, with Hitlc8 11cr1rly (lrp111l, tho o~lwr~ u.rc chicily hoxagonoJ, with sides un

i!l((Un.1. .Aurtl pfr1w.~ unknown. 

'.!'ho vault ctmHists of rn11ny am11ll pieces, irregular in forrn. The situation 0£ the 

proboscis fa unknown. 

Dirntnsio11s. -- Length, 5 lines; greatest width, 5 lines; height from. base t<> 

arm-oponinga, 8 lines; diameter of bns11, 2 lines. 

}'ormation and J,ocality. - It w11e found at St. Louis, in the upper p11rt of the 

~t. r,ouls :Limestone, usaocln.ted with I'ut1~echinus multipor11, and Poteriocrinus longi· 

llactylus. It is very ra.re. 

AOTlNOOl1lNUS VI!I\NEUIJ,XANUS.-SnUMAnD. 

1?1. A-li'lg. 1- a, b. 

G~ncral form obovato, surf1wo of pfotcs,smooth. 

lJaae, a. low cmp, widest above, slightly thickened at the inferior border, under 

surface gently convex; articuli1r facet of modernto width, deeply concave; central 

perforation sm111l. .[1'trat rall'illl.~ largo, as witle as long, three hcx11gonal, two bepta

gonn.l, all of them exhibiting a central prominence, which in sorno specimens is quite 

diatinc:t, l\Jl(l in others obscure. Bcconrl radi1ilpiece,~ very small, quadrangular, about 

"a wide again as Jong, their surfticcs ncnrly plane. .Axillary pieces wide pentagonal, 

supporting on each sido a short first brachi11l, which on the same specimen is some· 

timea an axillu.ry piece, and sometimes not; the form of the second and third bra

cMals is very variable. Of the iritm·adiaZs, there usually exists but one between 

every two rows of regular radials ; sometimes, however, there are two, in which 

caso the second is quite smo.11 and irregular in form: The number of anal pieces 

~Jl),01lnts to seven or eight; the one resting on the bnse is hexagonal, equals in size 

the :first radials, and bears on its oblique upper edges two hexagonal pieces, ono wider 

than long, the other about as long as wide; these again, support throe or four still 

~mo.Iler pieces. 
The vault eonaistil of J1uinerons small pieces, united so o.s to form. a. nearly 

N-II. 
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smooth convex surface. Proboscis sub-central. 'Arm11 unknown; the number of 
arm-openings in the specimens under examination varies from fourteen to fifteen. 

Dimensions. -This species presents some variety in form, dependent on differ
ences in age. The adult specimen we have figured (Pl. A, fig. 1, b), exhibits the 
following proportions: - Length, 9 lines ; greatest diameter,· 8~· lines; height of 
vault, 3 lines ; inferior diameter of baae, 3 lines ; superior diameter of same, 8;! 
lines; height of same, I line. The young example (~l. A, fig. 1, a) has the follow
ing dimensions: -Length, 8 lines; greatest diamet~, 6 lines ; height of v11ult, 8;! 
lines ; inferior diameter of b11se, 2~ lines. 

Geological Formation and Locality. - Dr. Litton found this species abund11ntly 
at Rocheport; and Prof. Swallow also obt.ained specimens of it in tbe Encrinital 
Limestone, near Palmyra, Marion county, associated with Actinocrinus JJfissouriensis 
and A. pyriformis. 

ACTINOCRINUS KONINCKI.-SnUMARD. 

Pl. A-Fig. 8-a, b, c. 

Synonym-.Actinocri;iites, Christy, 1848.-Lettel'R on Geology, Pl. 1, Figs. 5, 6. 

The calyx of this elegant little species has somewhat the form of an ancient urn; 
the plates are thick, and nearly all of them arc furnished with a central tubercle, 
which is very prominent on the pieces composing the inferior half of the ciilyx. 
Base about as wide ag11in as high, decreasing rapidly in width fro.m bolow ui;rwards ; 
inferior border ·wi:1obalie; lJ.nder .surface nearly plane, artic11lar fa911t small, deeply 
excavated, and circumscribed by a 'V'_.N' . .alight !ll.'ominence ; central perfol'lltion very 
minute, round (?). 1st radial pieces, three hexagonal i:u;i.d two heptii!-gonal, ra tber higher 
than the base, length and breadth about equal, each one be11ring a very prominent 
tubercle, the base of which is genernlly circular, but sometimes elliptical. 2rl ?'adial 
pieces, small, quadrangular, rather wider than long, with or without a central tuber
cle. Axillary pieces, pentagon11l as high as the first ra.dials, and wider than 101>.g, 
lst hrachiaZs irregularly hexagonal 11nd heptagonal, each supporting a 2tl brachia! of 
a transverse sub-hexagonal form, from which commenoes the free arms. The iiiter
radial pieces amount to on1y one between every two of the radial rows ; this ill of an 
octagolllll shape. The anal pieces amount to ten; the :first, which rests directly on the 
base, is heptagonal, longer than wide, and bears, like the 1st radials, a very large 
tubercle ; on its upper edges rest three smaU pieces, the middle one hexagonal and 
the lateral ones heptagonal; these support three smaller pieces, one h\lptagoi:ial and 
two pentagonal, to which succeed the remaining and still si:na1ier-pieces. Tb.e 'Vauit 
is of a depressed conical for~, a~d consists ofsmaU polygonal plates. The pro
hoscifis sub-()entral, ftt!l'd always si.'fuatle;d fJ.eare"st tlie anal side . 

.Dimensions. "'"'- Length~ 7 liD:~s ; length, from base to arm openings, 5 lines ; 
greatest diameter at summit, about.4 lines; height of base, abo11t 1 lirie; inferior 
diameter of same, 3 lines; superior diameter of same, 2 lines. 
. Formation and Locality. -:- Occurs in the Encrinitrul.'Limestorie, at Rwheport, 
Boone county, and ne11r Palmyra, Marion county1 where it is associated with the 
preceding species. Its vertical range in the. strata is very limited. 

GLYPTOCRINUS FIMBRIATUS. -Stiuli:ARD. 

Pl. A- Fig. 10- a, b. 

The body of this little Crinoid, when the delicate arms, tent!l.Culre s.nd column: 
liire· attached, has the form of a broom. 

. . The column is ro'llnd, long, slender, and composed of thin joints, every thirlili'Ollr 
fo~ joint being enlarg~d; its surface is very finely crenulated. Oal11!ll .. c'o.4 
~mg 1't1pidly from base to sunuhlt. JJaeal pieces pentagonal; 1~111~•11it and 
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iYrl!adth 11ho11t N!ttnl. l·~·,.,,, rmli11l pimw hM:ngo11111, alternating with nnd a little larger 

than tl1ll !11<>111111. 'l'o lheRn mrnr:N•1! the Hc11mul an1l thir<l r1ttlit1ls; anti tltc latter, being 

11.xillP.ry ~llflJ1'lrt t!w l'r<Hi nr11111. '.l'.he 1·em11iniug pieces comprising the cup 

arc im worn, ilmt t!wir form am! arrnngmmmt c11m1ot h<~ accnmtcly mntle out. The 

ar1m are ~lm1d~r, twlct' 111• thrice hifurc11ted, and comiwsc<l of numerous fJUr1dr1mgufar 

Jo!11b, fur1!i~lrn1l with delic11te t1mt11c11la:; 11rms and t•mt1tculm, very finely 11nd beau

tifully immnlMi••l. 

'.l'hll1 Httfo Hfi~Ci{·~. in it~ l~llneral appcaran~e, and in tho stnrnturo of tho lower 

pllrt <Jt tlHl <mp, beo.n ll. !'lt·onp; i·c8embln.nM to ~om1J (If the species of Glyptocrinus 

of l'ruf11~~11r Hn.ll. l !11i.vii, thi~refoi•c, pltlciid it. in tlmt gomtM, 11lthoup;h the cimmina

tdon fli' 11w1•n p1i1•ft1et ~pti"lmens tl111n wo lrn.vo o.t present 1niiy render it ncoessttry to 

trai1~f11l' it to !lllllHl ulll!ll'. 

Huilit111 1111•1 l1orr1Ut11. 'rhi8 ApMic<> occmra in tho Ciipo Girtirilco.u 

ll~~fl(l!1tt~11 with 'l'oll11tmlitl:.~ in1•11nun, C11phrwpi8 air1mlr!ltUcn.lis, and 

im tho 1·hl.!I', in Gt1po Gi1iM1lo1tu county. 

'!'.~;:-;:r ACliJ.!'l'.l':A I NCU!\Vtl~. ·-· 1'1mMAllll. 

l'l. 11-JllM• U-1', I>. 

Tulrn 11ttenu11t.ml, curvo1l, with promln<mf, Hhllrp iinnufationH ex.tomling to the 

tip; 1tt. 1!11> li1rv;1i 1.•d1·nnity tlH•1·0 111•1) !'rt>m fmi to Hi.x ring~ in tlw sp1wo ol' 11.n eighth 

of 1m hwh, 1mtl 1l11i lnf1'1·v1·1iiu1t, Fp:1cm1 111·1\ u.hou1. 1l<mhl" th11 wi1lt.h ; bnt n111tr the tip 

U1<:111lli1J;.c< 11ro umch illu8N' to1;etlwr, 11111l tl111rt1 1u·Q from <iightoor1 to t.wm1ty in the 

t1ighth 1Jf nn iiwh: lh<.1 wh1ol11 m11111wr 11!' 1'i1111,.~ 11mo11nt.~ t.o 1tllont thil'ty·fiva. The 

l\IUl'f!l.Qll 1!1 oov11ro<l with !\r1Q 1011s;ilutli1111l ~triixi, whhih oroH8 the ring~, u.H woll 11~ the 

IPA~llt!. ln w1ill·1m1urnd t.pooimem1 nry ti110 tr11n~ver11e ~trite oo.n be porooive<l. 

Thll hm1r.th r.1!' tlrn t11ho vari~u £ram nix to (tight !!no~. 

Th"lill mt.l' bodlii~ ()IJ\Hll' ())! tho MiM~l~Hl.ppi, twii miloH nhove C1~po Oirnrdea.u, in 

Co.tJll <Hr11r•d.eit11 J,hrn•Mt.mw. Tltoy tHlcmr in tho gr11Moat !ll'Ol'usion, a~sociato<l with 

Jim:'f'inur11,1 U!1J1h11111Ji# G irurdwucuaix, itnll l 'roclu.s dr1mJtt8!1.1. 

Clt UST ACB A. 

cv111rnmc snm,Ai<:vrs. - Sn11MA11n. 

Ji!. ll - Ji'lg. 1 fl, 

011.r11.r11w11 sm1tll, HnlH1v1ite, ~moot11, nca.rly nH l()ng 11g11in us higl1, moderately 

tumid, m<rnt prominent po8tori11!'\y; poHtnl'ior Ollll IL littlt1 witler tlum th<i nr1terior, 

rounch•d; ve11tr11l margin. straight, lta antori(lr oic.trmnity (1:x:tondml into a minute 

poh:ihd pro~e~i;. .hrnt within the bordilra n. fu.!ntly imprcssc•l lino m11y bo traced 

eiJ!Itil:'t•ly 11,1•01mil thl\ v11lv<18. '.I'ho H111·foce la highly poliHhed. 

1'b111 little Ap1wiM i~ very nm1lngoM to (lyt.1111J·c l'fiilliJ;Miana, Ifoninok, from the 

Oarbrm!f~1·ou1S Syst~!lll l)f Jlelglmn iuul Yorksbb•(1, It dlffers in being proportionally 

long1~r, 11nd the prooeas on tlrn v<mtr11.l mri.rgin ia much smll.l!er and more o.cuto. 

/Jiriun1£q1/.I.''- J,ength, two lines; hoight, 1,J; Unea. 

It OMvtn In tl1e ht Mngne~in.n IJ!mcAtone, ncaJ.' its junction with tho So.ccl10.roidal 

Sllo~llt()n<l, nc1tr lbmilton ()reek, St. J,011ie county, a.ml in Sto. Genevieve county. 

1\'~~y ll!bundn.nt, becb aeverttl foot tlt!ck being composcrl almost. entirely of the 

r!5nl~ms 6t tl\!S little ortista.ccmn. At these loca.litics the fossil ie a.lways divested of 

Ht 11heH. ~l!ill!lor Swa.llow hM, h11w0ver, discovered some individunls on Spencer's 

O:neek, ltalls county, in which the o\l.tet or us~ still rema.ins, and from these the above 
·~ 

deserlption ha.s been dra.wn. 

N-II-2. 
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TRILOBITES. 

PROETUS SW ALLOWI.*-SHUMARD. 

Pl. n-Fig.12-a, b. 

Head semicircu1ar, swelled, exterior border narrow, slightly elevated and 
ma.rked with four or five th1·ead-like striro; sinus of the border shallow and indis
tinct; posterior border of cheeks rather wide, and limited internally by a shallow, 
but distinct groove; genal angle short and rou.ndcd? ; glabella tumid, elevated above 
the plane of the cheeks, occupying about four-fifths the entire length of the hen.d, 
rather more than half as wide as long; front round eel ; sides convex, in advance of 
the eyes; slightly concave in the middle, and expanding again posteriorly; lohation 
indistinctly marked by three very sh11llow depressions on each side, the anterior and 
middle ones being nearly obsolete; occipital segmont wider than the base of the 
glabella; convex, and as high as the glabellit; occipital furrow slightly arched to
wards the front, narrow, rather deeply impressed, widest at tho extremities; the 
furrow which separates the globella from the cheeks (dorsal sinus) is narrow, fiexu
ous and slightly impressed; cheeks elevated in the middle, declining rnpidly tom1rds 
the borders; eyes reniform, moderately developed, not as high as tho glabclfo, pal· 
pebral lobes semi-ovnl, visual surface very minutely reticulated. 'l'horax with nine 
segments; axnl lobe very elevated, width greater than tho lateral lobes, rings 
rather wide, flattened in the direction of the axis; separated from c11ch other by 
straight, narrow, out well"d®ned grooves; ioegments of lateral lobes flattened be
tween the knee and uis; the two bands are o:f nearly eq1rnl width; extremities 
routided. Pygidium parabolic, moderately con'Ve'x; 11lngth about equal to the hoad, 
border rather wide; axal lobe elevated, as wide as lateritl lobes; segments eleven, 
:flattened, scpitra.tcd by straight and feebly-impressed grooves; lateral lobes about 
seven, indistinct. 

The whole surface is minutely punetate; the punctro sometimes disposed i:n 
qnincunx and sometimes irregularly. 

Dimensions. - Length of head, 3~ lines; gre11test width, 6 lines. 
Formation and Locality. - This pretty little species was found by Professor 

Swallow, in the lithographic limestone of the Chemung Group at Chouteau Springs, 
Cooper county; and by Mr. F. B. Meek, in Moniteau county. 

Dedicated to its discoverer, Professor G. C. Swallow. 

PROETUS MISSOURIENSIS.-S1tux.um. 
Pl. B-Fig. 13.-a, b. 

Glabilla tumid, gre~test Height 'about the center, ovoid, obtusely rounded fa 
front, truncr.ted posteriorly, length a little greitter than the width, widest behind, 
three furrows on either side, posterior pair strongly marked : these commenoe at the 
dorsal sinus, about one-third the distance from base to front, pass in a curve back· 
wards, and bifurcate about midway between the center and sides of the glabella.; 
one branch, very shallow, is oontillued for a short distance almost transversely; the 
other bends backwards nearly to the occipital sinus, and with the main branoh pn.r
tla.lly encloses a large oval lobe on each side, the lobes separated by a space about 
ha.If the width of the glabellit; middle pail· of furrows, shnllow, curving backwards 
in a. direction nearly parallel with the posterior ones, but considerably shorter; 
~terior pn.ir feebly impressed, a little oblique ; occipital sinus a little convex towa.r~s 

. ' ''''._llJ\~''.'' ··~cltl. the following description of Trilobites I have followed,' With but l!ttle lllt&ratlon th& w>• ~:«.~de. . ~· . ' ' ' . '· ,,: ... / ' 
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the front, fihallowcst in the rniddle; occipital ring wide, fl11ttened, much lower than 
the plane -Of tht1 ghibell11. 1'1/tJidium semi-circular, flattened convex, width doubli 
the l!mgth, nrnrgin bronil aml sl.iµ;htly concave ; axal lobe nlmost as wide as the 
lateml lob()s, roi.m•li.!cl !It, th(1 ~xtnm1ity, s~gments ten, sep11n1ted by strongly-m11rked 
fu1-rowH; fat<~rnl lobt•~ flllttcned, with Hilt or Hcvcn S('gments, eeparatc•1 by shallow, 
but W('ll-nm1·kt!d furrowH; surf11ce thickly studded with graxrnloo, which are rather 
Sll)allcr thnn thoso flt' th<' glahdl!t. 

DimmNimw. -- Louii;th of h<mtl, 8~ lines; grMtest width of glahclla,, 7z linea; 
length 11f 11ygidium, ti~ lilH!R; width of' <lilto, l inch. 

ChPclrn 11111! thorax unknown. 
'.l'hi8 iR orrn of the tnHHt, IHllltttifol species :foun<l in our rooks. i'ho test is of ~ 

light chl11mut lmlWH llolor. 

,l,,walit!I. It w11~ oht11it1cd hy l'rof. Sw111low, from tho Lithogr11phic J,imcstone, 
nt IT111111il111!, Luuishrn111111d Chouh1111t Spriug8, Missouri, o.s8ociatod with l'roduetus 
}lfurc!liso11imrn~, Rl'iriJl'r cu.,pida/1111 nml C!umct<·,, 01·1utt1,. 

C\ll'!IAS!'Hl <JlUA!t!Jl,AOl>N~!H.-S1tUMARD, 

I'l. ll-Flg. l!-a, Ii. 

Bruit/ ()Vlifo, dopre~Hcd; ltNtil 11c1u·l!iiemioh·culilr, forming moro t.him one-third 
tho hmgth <if' tho b(ldy, V<•ry motlerMoly convux, oxtorior hordor rniHcd, n11rrow, 
prolotig<•1l 1111Mtr:riol'ly iulo r:h•11<lm-, urchml Apil11!H, which tlittcud to the seventh tho
ralli<i arti<mlM.ion ; within tho border i~ ll. m1r:row wt11l-dcli11c<l groovt1, and between 
thiH t11ul tho fmrow which p1uist!H l'lllUHl the front of' tho gl11h(!l11• is o. Hlightly-rnised 
aurt'noe. Ulr.tbt"Ua P1ubov1ite, rm1t1tlod bol'oro, trnnca.tml behind, occupying rather 
morti th1m t.wo·thirdN tho lon~th of tho h<iii.d, greatesit, width a littlo in advance of 
tlui mitldl<~, 81td'11co lllOdol'at(lly convex mui hut little olovo.tcd nbove tho clweks, when 
o<im1111Md wltl1 <1th11r ~ricoic~ of th1' gonuH; 11t U1e b1isc on either ~ido is a small 
ov11t1J lt1li0, !tliunt. lml!' tho hmgth of tho p;!n.b(il!a, nml entirely soparntcd f1•om it by o. 
n!lrl'()W, doC'ply·im11rim~c<l gmovc; longitutlin11l furrows no.r:row, profound, uniting 
lu front of' tho glu.belht; occipititl furrow f!tmight, Mrrow, deep; occipit11l ring· 
about ltH high 11a tht1 glrtbolla, witlo in thc middlo, no.rrowing tow1wds tho extremities, 
g1m1iHhcd with a minuto O<lntr11l grimulo; cheeks depressed convex; eyes small, 
:neo.rly cir.:ulnr, 8it.1111fod vory near tho ii;lahcl111, 1111d opposito the 11ntorior hnlf of its 
latol'ul foh<•H. 'l'lwrax with ten Hcgnwnts, tl'ilobation strongly nmrkod by the longi
tudinal furrows; ttwl lobe wider than the lntoro.l lolios, slightly flattened in the 
middle, ;ri11gR slightly ni•chctl tow:mlK tho front, sep1wo.tod by strong i\u·rows; seventh 
ring provided with fi slondcr spine, f1 Jitlle flo.ttmrntl on the sitlcs; it extends directly 
bnckwn.rcls, nenrly two lines boyo11d tho o:ii:troxnity of tho pygidium. The entire 
length of thiH npjl('1l<fop;e la o.bont four !inoa; it rises by 11 t:hi~koned Po.se, and to:r
minatoa in an 1t<:11to point. 1'l1Jurm rounded nt extremities, each with a deep groove 
:runnlr1g Mnrly the entire Jongth, bend of the knoo nearest the a:xal extremities. 
l',11gidium semicircnltir, twfoo M wido ftS long, border tlarl'OW, o.xal lobe about as 

wi<le o.a one lateral Jobe, ringa from f1vc to eight (varying in differont specimens), 
segments of h~ter1:1l lobes tolerably distinat, groo"Ved throughout their entire length. 
Tho surfMe of the crust nppcnrs perfectly smooth to the naked eye, but when ex
amined with a strong lens, numerous minute grannloo are to be soon. 

JJin:vlJlfUJi011.s. - Length, 7 lines ; greatest breadth, 6 lines; length of head, 2~-

lines. · 
The species described, as far as my observation extends, is the only example of 

the genus hitherto observed in Amerkan strata. Tho depressed form of the glabella 
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and the large si.ze of its basal lobes will distfoguish it from its European congeners, 
with one ex"ception, Oyphaspia depressa of Barrande, from the Upper Silurian strata. 
·of Bohemia, which, also, possesses these characters. In other respects, however, our 
fossil is widely different, and cannot be mistaken for that species. 

The only perfect example of this trilobite we have found, is represented in 
plate B, Fig. 11, a. An interesting feature in this specimen is the remarkable 
spinal appendage, which rises from the seventh axal ring of the thorax, and which, 
notwithstanding its extreme delicacy, is beautifully preserved in nearly a normal 
position. Barrande has observed a similar appendage in a number of Bohemian 
species of Cyphaspis, and Salter figures a fine example from the Silurian rooks of 
Britain. In all the specimens mentioned by these authors, however, the spine arises 
from the. sixth axal ring of the thorax, instead of from the seventh, as Oyphaspi8 
Gii·ardeauensis. 

Formation and Locality. - It occurs in the Upper Silurian str1Lta (Cape Girar
deau Limestone), on the Mississippi river, two 111iles above Cape Girai•deau, Mia
souri, wher.e it is associated with Proetus depressus, Encrinurus deltoideus, and Homo
crinus. 

ENCRINURUS DELTOIDEUS.-Snu!iWID. 

Pl. :B ... ig 10. 

Head a.nd 'Fhotrtn ~:wu., ,. . , . . , , 
Pygidium subtriangulll.J.", width greater than the length, moderately convex, 

arched before, extremity rounded and bent slightly upwllll'd; a:i:a/. lobe 'fl.attened con
vex, a little elevated above the convexity of the later!Ll lobes, from which it is well 
defined by the longitudinal furrows; i·ings about twenty-four, narrow; the first four 

.or five only are entire, the others are interrupted by a longitudinal bpace, which rtlllll 
down the middle of the axis, and bears several very small granules, which are ind.is· 
tinct, and, in the specimens before us, are only apparent on the anterior third of ibl 
length ; on each side of this interval, the rings are separated by strong trll.nsverse fur
rows, nearly as wide as the rings ; laterai lobes, each about one and a half times the 
width of axal .lobe; ribs eight on each side, narrow at their origin, and becoming 
wider as th.ey approach the border, curved downward and backwards, the last two or 
three being nearly parallel with a lin'e drawn through the length of the axis; furrows 
deep, smooth, and about h&lf as wide as the ribs. The surface of the test appears 
:e!:f~ctl;y Sl!l09th to the unas.sisted eye, excepting the annulations of the axis, which 

· .. ~ifi~. min;ute. granulai are to be seen, par-
. · '•extr.emity. The shell is of a beauiiittul 

.Dimensions of iargest $pecimen of the pygidium: lengthd) ~;: :Width, 1~ 
lines. 
. It is nearly related to Encrin~. ,e:f~CQ.Btatue, Satlle», :from which it differs in 
the greater number of ribs of the axal a,nd la.ter!!<l lobes of the pygidium, and in itll 
axis, which is longer and narrower. Fralin ~ pygidium of Encrinu;·WJ punctatus, as 
figured by Murchison, Mcqoy and Hall, ours I11ay be readily distinguished by its 
greater width; l'OUDd!!d posterior extremity, and the greater width of its ribs. It 
cannot be confounded with any other species of the genus. . 
_ ·. Formation and Localit'!I. - It occurs with the prec11ding species in the Cape Gi• 

.rardeau Limestone, on the Mississippi river, about two miles above Cape Girard.l!au.i 
~8:· ~ve found seyeral specimens of the pygidium, but, up to this time, no,, l10-'" 
~ona ~ ~~ h~ad or thorax ha.ve l>een di~ove:red. ··· · ·· 



DR. SHUMA.R.D'S REPORT. 

l'Ul 1,1.l!'i!lA M 1':1tA~rnm~NBIS. -SnU:llARI>. 

l'l. 11--~·1~. v. 

199 

l'widi11111 3t;mi·i~llip1ic<LI, mthel' widur tlrnn hmg, very convex; borilcr mode-

1·11tdy nn.1·1·uw; a.wl fo/n: unt quito flS wide us the fatcral lobes, 1111d co11si<lor11bly 

clti\"i\t1HI nhove th1•111; 1rntl•tior extremity 11rda~1l; po:;terior extremity obtusely 

ruuw.lt'<!; ri11gH thirh•\:n, cnnvex tm the 1lol'~um, ll11Ltcncd ou the si<los; tx·11nsvorse 

f1u·ruw11 rntl11~r 1k1·ply imp1·~~81"l 011 i!ic tl1n·R11m, hut Hhallow nntl mm·ow on the 

th~th11w1l ~hh1,,; iafrl'lll lo/11-,~ Klrnngly im:lrnt! dvwuwiml8; 1·ibs n.bout twelve, dis

tinct, 1•xiwpt. t\11) lwu 01· thrt•u luKt, which 1mi oli8(l\lr1~; the first four from the 

th01•1td1• 11111rv;i11 rnn.rk"1! with it Hli1tllow lint~ cliHtin(1t furrcnv-, which is ~it1111ted very 

tlP!ll' tl1l! l'"'''l\•1·! .. 1· l'•ll(t!; l'm·i•owH lictwucil the rilm 1·11tl1ct dol:ply imprcsHetl. Sm·· 

f11mi V~ll'Y li11<1ly jl'.l'<IH!llo~t!. 

l>imrmiP/I,,, LPlllf,lh, lj line~; tJ;l'{!>1teHt wiilt.h, na litrns. 

t/mlo11i1·11l l'1mili1m m1rl l1ul'<llil11. ,.~ (k:tmrH in the Archimedes Limo~tonc, on 

the l\I1.1r1tmt•c Hivur, !Lt l"mitm1, l:lt. l,;miw c1nmty. 

!>A !,MA NI A 'l'fll lllCN'lH!J'lntA.-S!lUlllAl\D. 

111, 1!-1111(. B-a, b, c. 

Il!\1111 rmb·~o111icircul11r, l111t lii'tlo tihm1tc1l, gl'11m1loao; oxtemal liordm~ wklc, 

alii;htl,Y 1•11b11HI, 11tul with 11 hl'011d Mhullow groove oxttmtling ncnrly tlic 1mtire 

lenitth; frntl1. <'Xlnwkil illfo 11 l't'murlrnblo \.ht'l1l:·loh(•.1l l'l'<>llt'H11, 1~\Hmt four lincH wide 

11t thu !>11~1!, uul thrM 11.ml 11 !In.If lilHiH 10111~; tho lohcH 1mp;11fok1l 111111 bent Blightly 

11pwn1•dM; 01111, 11 Ii Ll\11 thl\ l1•1'1J;<'Hl, l'l"tii:cla fonv111"l from tho mi1ltlle ol' the process, 

11i1id n.lwut lmH' it.~ ltmii:th; tho otl@·11 iil'isti from bdii.ml Ll10 e1mtml lobe, and 

projoot lat.1r111ly one on either l(!ide, their c.xtromitlea being about :five llnc~ 11:p11rt. 

Ou 1m11h ~l1!e of thll Jtl'<HltlNB tll<i lwr1for fa IHltolwd 11bout ha.If its width. Th~ gono.1 

1111g\;;u 1~ri! ~ad, ftatl111Jml co11vvx: rrnd iillghtly cm:vc1l 1it the tip; thair length ii.bout 

e11u11! to the hu11tl, 1JM1hrnivo of tho fr1)1lt1il pro~oKa. <Jtab1:ll1i very moderately con

ve:t; !'rontf•l !oho t.ri111RVlll"Hil, ~omowlrn~ lozeugo·Klmpod, with tho angles rounrled, 

ucauzlyi.111~ mm«1 tlutn orrn-lu1lf tlHl length of tho g11Lho!fo, i11Clu<llug tho occipit11l 

rl.ng, 1m1l ~\lpM·r•tml from tho choekij by a WlJll-defmc1l dorsal furrow, which becomes 

ob~olut11 in i'ront.; !n.t(m11 forrow~ wtill impn•Hse1l, 111111 extending i•athcr more than 

0110-third the dl~t1t11Ce l\(:roHH tho gfoboll11; rmtcrior p11ir directed obliquely ba.ck

w11r<l~, forming, wltu tho 11xi8, 1111 iiuglo of al>out soventy degrees; second pair 

dlr0ctllrl f'o.rvmr1ls ; prmtrwioi· p11ir transnr8e. l~yes lr>rgo, lunate, very closo to the 

g111lH1llli., 41.Itd ext,endlng .fi'um thl1 <Jccipit1~1 to thii iintel"ior 111ter11l furrows. The 

vi~u11l surt'uco of eacll eye cont1.lill8 11\iout thirty-eight vertic11l i·ows of lcnse~, the 

u111ximum 1mmbet· in 11 row lleing ten, the 1vhe1lo number ubout 350.. Tho cheeks 

I'll'\!. very Hlip;htly convax. 
l'w1:1Jbtm ~ub·tril1ngul11r, ih1,t.t(inod couvex; border from 11 half to 11lino wide, pro

fongtid JHlsteriol'ly int,o 11 p<Jintcd spino from ono to two lines long. 4xis but little 

raiaed above 'the ltttern.l loheH, forming 111.iout ouo·fQurth the entire width, tapering 

gradually, r@ndcrl and ~lightly ptomirnmt 11t the extremity, from whioh 11n obscure 

cM•ina exteu1ls to tho caudal Hpino ; rings fourteen, fl11ttened eonvex, sep11rated by 

uu.ri:ow grooves; latli'raZ Zobns, with nine or tGn l:legment~, gently curved, t1nd their 

ex.tre.mities coaleacing with the llor!fo:r; furi·ows rather wide hut shallow, en.ch with 

~W!>,·$,h~llow pits near the bordor, sep1u•11tcd by a slightly-rllised carino.. . 

· JJ'1t'l'mation and Locality. - This species is quite char110teristic of the Dclthyr1s 

~hnly Limestone, on the Mississippi river, below Dailey's Landing, in l'erry countyi 

and at Birmingham, in Cn.pe Girardeau county. ' 
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CALYMENE RUGOSA;-SJ:tl1)W!J), 

Pl. B-Fig. 14. 

Of this handsome species we have found only the pygidium. It is much wider 
than long, and the posterior border is moderately rounded. The surface is thickly 
studded with granules, which are most numerous on the borders. .Axis not as wide 
as one lateral lobe; rings eight, separated by rather deep furrows, scarcely half as 
wide as. the rings ; lateral lobes with about :fil!e segments, which continue to the ex
terior edgo, each one divided into two nearly equal parts by a slight furrow, which 
extends nearly to the extremity; furrows between the ribs becoming nearly obsolete 
before attaining the edges. 

Dimensions. -Length, 6k lines; width, 10 lines. 
The pygidium here described is very similar to that of Oalyr:nene incerta, Bar· 

ra.nde, but the axis is narrower, and the lateral lobes wider. 
Formation and Locality. -Tliis species occurs on the Mississippi river, one mile 

below Birmingham, in the Delthyris Shaly Limestone. 

ACIDASPIS HALLI.- St1U!.!AIID. 

Pl. B-Fig. 7-a, b, c. 

This is, perhaps, the most beautiful of the American species of AcidaspiA, and 
the only one known to me from western localities. · We have not yet succeeded in. 
obtaining an entire individual, but the specimens in the State collection are suffi
cient to enable us to illustrate most of the iissential characters of the species. 

i'he glabella is very moderately convex ; its length is 2l lines, and its width, 
between the eyes, is about 3 lines ; frontal border elevated, garnished with a row of 
closely-set granules, and limited internally by a deep furrow; dorsal sinuscis rather 
deep and nearly parallel with each other; false sinuses well defined from their com
mencement at the middle lateral furrows, to the occipital furrow ; mesial lobe of 
glabella slightly elevated above the lateral lobes, and bearing a wide frontal lobe, 
ferming a little more than. a fourth of its length, and behind which the sides are 
slightly arched; of the lateral lobes the middle one is nearly circular, the posterior 
one onl; no antero-laternl sinuses, the middle and posterior ones neatly defined and 
deep; occipital sinus distinctly marked, but rather shallow in its middle third ; 
occipital ring very slightly elevated above the plane of the median lobe, rather wide 
in the middle, cor,stricted at the extremities, posterior edge of constricted portion 
bearing a. prominent granule on either side ; area. between the groove of the oooula.r 
thread and-dorsal sinus narrow, triangular, a.nd ornamented with a double row of 
granules; occula.r thread . very slender, bearing a single series of granules; eyes 
situated directly opposite the posterior lateral lobes ; mo'IJable cheeks a.s wide as the 
median lobe of the glabella is long ; border well defined, and terminating :posteriorly 
in a slightly-curved acute spine, about two Jines iu length ; exterior edge ornamented 
with a.bout fourteen spines, increasing in length as they recede from the front, and 
two of them situated on the genal spine; the forward ones are blunt at their exti·e-
mities, the oth~rs are driiwn to a. sharp point. .., 

Thorax. -The number of segments composing the thorax is unknown. In the 
specimen figured, which is the most perfect one in our possession, eight are pre
served; axis not so wide a.a one of the lateral lobes; lateral segments ench bearing 
a_ bourrelet of a. semi-cylindrical form, occupying about half its width, and garnished 
with a row of granules ; posterior bnnd very narrow a.nd dff!icult to be seen ; anterior 
band very slightly convex, narrow and granulose. 

J>gqiilWm' minute, sub-semicircular; a.xa.l lobe occttpying about one-third the 
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entire widtl1, (IOnsisting of two ringH; laternl lobcs very slightly convex; the single 

segment which ari~cs from the first Mml ring is no.rr<lw at its origin, but l>ecomee 

ratlw1· broiul before attaining the mttrgin ; it is prolonged into a primary spine, one 

on ciich Bilfo, o.bout one 111Hl ii h11lf lirros long, anrl between these nrc two secondary 

spines, t>IJ011t lrnlf >LR long aH the former; the lateral borders are also furnished with 

two, nml smncitimos t.!11·<10 Ae.eon<ln.ry spines <ln either side . 

.l>imtn.~ion.1. - Length, 11hout 7 lines; width of eighth rib of thorax, exclusive of 

spimm, (\.! lines; length of pygidium, 1 liM. 

Jln·1Mtion mui .!A1Mlil!f· - li'rngmonts of this elegant little trilobite are quite 

common in tho C:1po Gh•n.r<l•mu l.iniostono, on tho Mississippi l'ivor, in Capo Girar

dou.u county. 
llo<licMe\l to l'rof. J amoB Hall. 

l'ltODtJC'l'l!i'l Al~QUlCOS1'ATtlS.-$m1vA!ll>. 

l'l (J -.!"lg. 10. 

,')ynon!lm.~ - l'r0tlur.1u,,_ Christ.y, H\.18, r,,)ttm·H on Geology, Pl li, Fig. 1. P.roduct!M 

cortl ·~·I>. D. Ow(\n, (loo!. lto1>., Iowa, Wisoonsiu nn(l MinMsotn, Tab. V., mg. 1 

(not 1'. cora of ll'(Miigny). 
l3h\1ll lttrgo, broivl, bingo-lino <!<ltml to tho grcatesc width of the shell. Dors1~l 

valve :much elov11tcd, 1u•chotl, visccml portion slightly HnttoMd on tho middle, sides 

f11lling 1·11t.l1or !Lhruptly to tho <mrH. B11rs Ju.rgo, trim1guliir, with tlirctl or four 

b1·on.d fohtH, which itl'!\ not <iontinne<l ncrosB tho viKcm•iil port.ion. ,Just within the 

oa.r<lin:1! hordor iH n mng" of fn11r 01· five ~mnll t11hcR on cit.her sitlo of the beak. 

'.l'ho boak iH mmkrntcly obt1181J, nn<I p11eH('H 11 littlo lHiyond the c11rdinal bm·dcr. The 

1111rfaco !A eovot'llfl with longitudinal romtd(Hl ribs, whfoh, iit 1tbot1t one-fourth of the 

diatfl,ntlll frnm llto bMk, preserve nearly an uniform widtli to the trout margin. Some 

of Urn 1·i!rn l1if11rci1te mlnr the boak, and then contimto witl10ut :further division, 

the Hpiict1a botw~on he!ng 0<1co.Aio11al1y Anpplic!l with now ones; they are nearly 

Rtr1tight on tho hack of' the Bhell; em tho sidca, they itro curved towards the fateral 

bordm·8, nm! 1·cn1lcr.1tl flc.xuou~ by the foltlH. At ten line~ from the beak there are 

lii't.Mri 1·ilm in the BIHLCO of fivo lillCs; tho who lo number is fron1 lliO to 100. The 

surface is Hhtlldeil with sleml<1r t.ubt~~. which in some specimens arc scpnmte1l from 

ea(Jh othm• by prctt.y reguhLr intcrv11l~, im<l 1irr1u1gecl in ohlirine Jines Mross the 

alwll; in others, th<1y 111•0 scatforcd promiscuously over the surface. In a specimen 

before us, we cim (J<nmt six rnngcs of tho~o tubes s<ipnmted from each other by 

regular dlstrmcos of about four lincH. In another cxn.mplc, they arc more numcr-

011s a.ml !learor togothor. '.l'hoy occupy rather more space than the width of the 

ribs. Ventrn.l v11Jvo concnv(1, visc<ir11l portion ncnrly pl(l.nc, subqu1ic1ril11tcral, with 

several folds which C()nt.inne a-0ross the shell; these n.r() prominent on the ears and 

side, but as they 11ppro11.ch the midtlle they become obscure. 

Dr. Owen rcf<lrs thi8 species to l'ro1lu1:tus corn, D'Orbigny, from which, however, 

it differs in many reApoctB. Tho ci:mliirnl line is much wider, ears larger, ribs 

coarser !lllll :fower, n!ld the spaces between tho ribs 11re not more than half their 

width, the reverse of which is tho case in the Produot11s Cora. 

This fine species was found very abundantly by Professor Swallow, in the upper 

Co&l Measures, on the Missouri river, at Iowa. Point, 13ondtown, Dallas,. mouth of 

Platte river and Weston. 

CIIONJll'J)J!lS PARV'A.-Sm111ARD. 

Shell small, sub-semicircular, cardinal line strnight, front and sides rcgularly 

rounded. Dorsal 'Value convex, most prominent nea.r the beak, sinus very shallow; 

ears short, slightly concave; surface marked with rounded, dichotomous ribs, sepa-



202 GEOLOGICAL SURVEY. 

rated by spaces not as wide as the ribs; the number on the border amounts to about 
forty-five. On the ears the ribs are not so pro:w.inent as on the vaulted portion of 
the shell. Ventral valve with a. slight eleva.tion in front, corresponding to the sinus 
of the dorsal valve. Area and spines unknown. 

The speci:w.ens we have of this species are somewhat worn, so that all the 
characters cannot be determined. It is believed, however, tha.t the above descrip
tion will identify the. species. 

Locality. -Found by Professor Swallow, in the Coal Mea.sures, in Boone county. 

OHONETES ORNATA.-S1111MA.llD. 

Pl. 0-Flg. 1.-a, b, c. 

Shell small, sub-semicircula.r, transverse, grea.test width at the cardin11l border. 
Dorsal valve moderately convex, hinge-line prolonged into small acute ears, which 
are smooth, slightly deflected and convex; cardinal border, with three or four 
minute spines on each side of the beak ; surface, with .from tl1irty to forty rounded 
ribs, ~eparated by suloi not quite as wide as the ribs ; some of the latter bifuroli.te 
twice or thrice, and others proceed from the beak to the border without division. 
They are crossed by fine concentric undufating lines of growth, which are barely 
visible to the naked eye. Ventral valve moderatqly concave, with a sh11llow trans· 
vars~. depression on the ears, corresponding to the co:iivexity of tho opposite valve. 

lJimen.siQns. - Length, 2f Jin.es; breadth, 5 line~. In the number a.nd Qh!\faC-
ter' of tn'e'~~''tli~ g .. o · · U!jt 11:i#e11! ~~ ~\!o:Por· tionally 'wider and Ui.~re .. . . • . co . iJ/?hilITp~ ~p.), to which it, 
also, bears considerabl!l reseiii.1>tlmoe;·u 'lhiy'~bf~t1'~stingulshed by the ril>a, 
many of which are dichotomous, whereas they a:re always simple ht the former 
species. 

This pretty Chonetes is one of the moat characteristic fossils of the Ohemu.nJ' 
Group of Missouri. It was obtained by Professor Swallow, ttt Vanuever1s 'f-.tia, 
Cooper county, Louisiana and Hiinuibal, and by Mr. Meek, in Monitea.u county. It 
is quite common, particularly in the Lithographio Limestone. · 

SPIRIFER PLA.NO.OONVE:x:A.-Sli!Ullal\l>. 

Sh<'.11 small, plano-convex, semi-elliptical, greatest width near: the mi\\4le, 11ur• 
face. of valves ·smooth .. Ventral valve nearly plane, presenting on1y • a.111~~ eon· v~xity near the beak, no :w.esia.l ridge ; car~al l.me et:r:'aie;li,t, sho~t, leid,.$,1~,·1~~~ 
width of t~e shell; lateral borders and. front .. r.e~la.l'J;p:):ov.pded ; area short, trlan· 
SU;l~! havin~ a .ra.ther wide for~ltlen, with.the l&ttJ,'8l edges raised. Dorsal va.lve gilrl$6\:le,·~a.~t.e~~e~i~t:11>t ~e io.tddfo~ a.·faint mesial sinus rui:u~ing f'°m·f.h~ 
beak to the front'';' lie111i: prodlieed ~d rather strongly inci1rved; . de1~4l feramel) 
moderately wide, edges slightly raised ; no delti~~m in a~;y Qt' :tll.e 'specimens ex~ a.mined. · . . .. , · ' · · · 

~imensions. - Width, 8! lines; leu~h, 8 li11:i.el:it n'tlliht, 2 lines. the s~fac9 
of this shell, to the naked eye, appe11r11 smooth, b~t 11o:w.e specimens under the m11gtl.i~ 
fier exhibit faint longitudinal strioo aµd :line.o~nce~tric lines of growth. . · 

This species was found abundantly ·iu'the Upper Coal Measures, 01;1. the Mis~ 
souri, ~ear the mouth of Pla.tte R~v~r, associated with Proiluetus Wab'"hef!fis, Ohrme~,,, 
granulifera, etc. For other localities, refer to Prof. Swallow's Report, p, .79,. .. 

SPIRIF.ER? PEOULlARIS.-Sl!Ul!l~W. 
, Pl. 0-:Fig. 'T-a, b. 

'I·~•• . '. . . '\;~~~11 tr!Jinsverse, gil;il;>o11s, length and breadth netii;ly !lq1;1,aJ, 
rQ1;i'~~~'., ·· IJorsaZ va,lve more inflated than the ventJ:a,; greatest \W · 

." :- ,1 "' 
' '.,.'· 
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beak; beak large, prolonged, elevated, inourved; hinge-line shorter than. the width 

of the shell, :6.exuous; sinus shallow and narrow, extending from beak to front, not 

plioated ; riba, six or seven on each side of the sinus, simple, convex, rather broad, 

separated by narrow, slightly-impressed furrows ; area very small, triangular, not 

very distinctly marked, equal to about one-third the width of the shell, aperture 

triangular, longer than wide; ventral 11alve convex, mesial ridge moderately elevated 

above the general convexity, simple, sometimes with a very slight. linear longitu

dinal furrow; beak obtusely rounded, slightly incurved ; area n11rrow; surface 

of the valves markod by very fine concentric undul11ting lines of growth. 

Dimenaions. - Length, 7~ lines; width, 9 lines. . 

'l'his shell is placed with doubt in the genus Spirifer, as it pr~sents some cha

racters at variance with the species now included in that genus. In l!Ome of its cha

racters it resembles the species for which the genus Martinla has been proposed by 

Prof. MoCoy. 
lib:rmation and .Locality. - 'l'his species is characteristic of the Chemung Group, 

e.t Choute1~u Springs, Cooper county. 

Sl'IR.lll'Elt XENTUCKJllNSIS.-S111lJLW). 

Spnonym-~tr(l'er oa1o$1Ucat;i11I liall, Sta.nab. Exped. to Salt L~ke, p. 4og-p1, XI.-Flg. 4.-a, b 

(nots. octopll011tu1 of Sowerby). 

Ml'. Hall refers with doubt tl1e shell we have named as above, to Spir. octopli

catWt of Roworby, from which it differs in several respects. Mr. Sowerby'e descrip

tion, in the sixth volume of hie M!.neriil Concho logy, reads thus: " Transversely elon

gated, gibboue, somicircufar, plaited; plaits eight or ten, deep and 11ongular; central 

elentlon, plain ; beaks H:m:ote, incurved; a.re& triangular curved." In so~e speci

mens procured by Professor Swalfow; on tD1e"MiiJaoliriri1'et, zlot la:t from Woto:t1, we 

i:totitle the following eharaeters i Transversely elonga.te, gibbous, sub·semieircular, 

with from six t1>11line plaits on each side of the mesiitl sinus (the number varying 

with the age et the shell); plaits rounded, crossed by conoentrlo, u.ndulatintJ ~harp 

lines of growth, thickly studded with minute granulae, • · 

I found this shell, severo.l years since, in the Coal Me11sures of Grayson county, 

Kentucky, and retain for it the name by wltich I have ever since known it. It is 

aasooiatod with Tcrsbratula &ubtilita, l>i·oductus Bplendens, and Olionet68 mesoZoba. 

Sl'lltU'li:R MA.RION.I!lNSIS. -Snur.iA&I>. 

l'l. C-l'lg. 8-a, b, c, tZ. 

Shell transverse, sub-semicircular, rather gibbous; hinge-line extended into 

acute ears, and equal to twice the leng·th of the shell. Area narrow; borders s11b• 

parallel, ma!'ked with very fine transverse strioo, and more iipparQnt lo»gitudinal 

strioo. Dou11ol valve more gibbous ths.n the v,entral valve; apertuPe rather broadly 

triangular, and not closed by a deltidium; beak pointed, incurved; sinus qommenc· 

ing at apex of the beak, narrow, shallow, with three or four plioations, which do not 

vary in size from. those on the sides of the va.lve. Velltrll.1,valve regularly convex; 

mesial ridge scarcely elevattd above the general convexity of the shell, being only 

a. little pr0111inent towards the front, 'l'he •nrf&qfii of the shell is marked with about 

fifty rounded ribs, mostly simple, except on the mesial fold and sinus, which are 

dic)lotomous ; ribs crossed by fine undulating lines of growth. 

This beautiful shell is easily recogniz\!d by its np.rrow area, a.nd the slight eleva· 

lion of its mesial fold, which, in young ~:Xa.mples, is sometimes even concave. In 

young specimens, the cardinal border ie: produced in.to long mueronaw points. 
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One of the most characteristic and abundant fossils of the Chemung rocks of our 
State. It was found by Professor Swallow, at Chouteau Springs, Cooper county; at 
Hannibal, Marion county, and Louisiana, Pike county. Mr. Meek, also, observed it 
fa Moniteau county. 

CYR TIA .ACUTIROSTRIS. - SrruM.!.ltll. 
Pl. C,.-J!g. 3-a, b, c. 

Shell small; area very high, nearly an equilateral triangle; greatest width at 
the cardinal margin. Beak of dorsal valve very slightly incurved in most specimens, 

· sometimes straight; deltoid aperture narrow, becoming abruptly dilated ncnr the 
base; lateral edges slightly elevated; the elevation most prominent at tho dilnted 
portion; mesial sinus commencing at the tip of the benk, rather deeply impressed 
and destitute of ribs. Ventral valve semi-elliptical, flattened convex; mcsial ridge 
elevated above the gcnei·al convexity of the valve, and well defined by a witle con· 
cave space on either side. Some specimens exhibit a faint longitudinal sinus running 
the whole length of the mesial fold. V11lves with four or five simple rounded ribs 
on each side of the mesial fold and sinus, crossed by fino uudufating subimbricating 
lines of growth. 

This shell is very nearly related to Oyrtia (Spirijer) pyramidalis, J]a,ll, from the 
Niagara Group of New York; but .it differs in the form of the aperture, which is 
wider, the ventral wive is more convex, 11nd the mesial ridge and sinus, larger • 

. 0'cil'U'l'S<fut1!i~f1~b~g1:.~J>~ic LiJXlest?n?. o,ft~e :CJhemirng G::ro;~P on: t~l}.~~si41sippi, at· Hannibal and LohiSlalii.i:'''' ''"'~·:J' '"l:'<i1r:;if\ro~.\~«,'i'-'t•\},'/ff\'1.11:>>1'.<,f;d'I· '.l,12':' :~·~·.'···Jt···'\M.~ "'>/c'i I\,'."';>'' •' '. '"''' 

',)•'1 

nnwcoNELLA M1ssounmN-s1~ . ..c: ~~uila». 
Pl. C-Fig. 5-a, 11, c. 

Shell gibbous, subtriangulnr; benks sh11rp ; grentcst width usually near tha 
front, but very vai·iublo in different ages of the shell. VantraZ Mlvo much mote ole· 
vated than the dorsal valve; degree of elevation varying according to the age of the 
shell; '1\eak incurved, pointed; mesi1il ridge obscure, with from two to thi•ee obscure 
rounded folds, commencing a short distance in advance of the beiik, and becoming 
more prominent towards the front, where the valve is emnrginate, and presents two 
or three deep indentations. Dorsal valve slightly convex near the be11k, nearly 
plane anteriorly; sinus broad and shallow in young examples, becoming deeper 
in the more adv11nced ages of the shell; it has two or three wide obscure pl1iits, Sbtllie
times reaching the beak. Tongue of sinus quadrangul11r, bCl~t upwards at nearly 
right angles to the plane of the valve, and in most sp·ecimens equitl in length to one
thil!d tlii length '.Of ;the' &hel1. The· cardinal line is sinuous. The surface of' the 
valves is covered with very fine, concentric, imbricating, waved lines of growth. 

Professor Swallow found this species quite common in the Chouteau Limestone 
of the Chemung Group, at Vandever's Falls, Cooper county. It also occurs a.t 
Providen.ce, Boone county. 

RIIYNCONELLA COOPERENSIS. -SnuMA!tD. 
Pl. C - Fig. 4-a, b, c, d. 

Shell sub-pentagonal, tr.ansverse; surface covered by prominent, simple ribs, 
increasing irl size fi'oni be9;k to front. Dorsal valve moderately convex near the 
beak and on the lateraJ Iobesr &inus shallow at.1iits:t, but profou:nd and very wide', .at 
ihe front, with .seven rounded.e·1:r1a'a1hdbS0 thie•clastc somewha~ angular; lll:teral4l}~~s 

,,.~th. seven ribs, rounded at taeir or¥gm,,but becomi.ng angular ait the. fronot.;;. ·~·!)' 
0!\''l;'!ie sinus very wide. equal to nearly O:l!re",third 'th0 length ot the, shell. 
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Ventral valve more convex than tho dorsa.1 valve, and more regularly rounded; 
media.n ridge corro8ponding in width to the sinus, and very moderately elevated. 
Beak of dorsal valve pointed and entire; cardinal border longer than sides; ante
rior and 111toral commissure donticulatcd; sutface covered with numerous fine fili
form stri::e. 

This ~hell is very variable in its proportions; some specimens are very gibbous; 
the tongno of th<' sinus is qnndmngular and bent. at neiirly right angles to the plane 
of the ventriil valve, while the opposite valve is profoundly emarginate. 

This species W!LB discovered by Professor Swallow, in the Chouteau Limestone, 
associated with tho preceding. 

It resembles very closely some of tho varieties of llhynconella ( Terebratulll) 
pentatoma, 

ItlrYNOONl!li:.t,A llO()Nl11NSIS.-S11UMA!l1>. 
l'l. o-1r1~. 6-a,b, 

Shell S\Jb-triangula.r, length and breadth about equnl, grontest width at the 
eardinn-1 border, and dirninisbing rapidly to the front, where it terminates in an ob
tuse angle; cardinal border sinuous, termilu1ting exteriorly in sm11ll salient ears; 
dorsal valve longitmlinally convex, oonc11vo from sido to side, furnished with two 
:fold8 which nre very obscure nt the beak, b11t become rath\lr prominent a11d broadly 
angular as they appronch tho front; sinus indistinct near tho beoJc, largo 11nrl mode
rately <focp in front; trmp;uc of Hinus tl'iu111~ulnr; lic11k rn.thcr obtuse 11nd strongly 
incurvetl; hinge-lino sinuous nnd aitMterl Romo dist.iince within tho cardinal border; 
ventral valvo Hhortor tlmn dorHill vu.Ive, convex (!II tho middle, aides nearly per
pendiouln.r; me11i1d !old ind~el>iltct ne&r the. beak, becomin.g broad 11nd somewhat 
prominent in front. 

Dimen.,frm1. - J,ength, ll Jines; height, 6 lines. 
Ji'ormata'cn,:tmit !Yocalitg. -This shell ocoura in tho midd!cl division of the Enori· 

nita,l,Mlin!'e'i!i~hil; near Columbia, DooM county. It is rare, only one specimen having 
be'~found. 

OitTll!S M:XSSOURillNSIS.- SuuM1Rn. 
l'l. 0-lllg. 9-a, b. 

Shell tr11nsverae, semi-el1ipt.ieal, depressed convex; cardinal margin equal to 
the greatest whlth of tho shell; dorsal valve very gently convex, with a broad and 
very shallow sinuH; beak pi1intcd, flattened, and not extending beyond the cardinal 
border; surface covered with fine, aharp, rounded, simple ribs, with interstitial ribs 
often planted between, which, before reaching the border, attain tho same size a.s 
the reguliir ones; the number on the border amounts to fifty or sixty. With the as
sistance of the lens we can perceive numerous very line concentric strire, which give 
to the surfitce a very elegant 1\ppearance. 

J!'ormation and Locality. - Occurs in the Cape Girardeau Limestone, on the Mis
sissippi river, two miles above Cape Girardeau. 

J,:mPTAEN'A Ml!JSAOOSTA, -Slltlll'.A!!.ll. 
Pl. 0- li'lii~ 2. 

Shell small, snbqua.drangular, transverse; greatest width at the cardinal border, 
which is extended into srnall trianguln.r ears; dorsal valve gently convex; beak 
pointed, slightly prominent, and p11ssiDg a!Jghtly beyond the cardinal border; a sin
gle longitudinal rill extends frotn beak to front, on either side of which the surface 
is thickly covered with line dichotomous longitudinal striro, of which th.e number, 
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two lines from the beak, is about twelve in the space of one line; longitudinal strioo, 

crossed. by very fine concentric strioo of growth. 

Ventral valve and area unknown . 
.Dimensions. ~ Length, 4 lines; greatest width, 6 lines. 

Formation and Locality. - This species is characteristic of the Cape Girardeau 

Limestone, on the :Mississippi river, in Cape Girardeau county. 

AVXOULA cmCULUS,-SllUMAl!J>, 

Pl. 0-Flg. 14.-a b. 

Shell suborbicular, slightly convex ; cardinal line about equal to two-thirds 

the width of the. shell ; length and width about equal; ears small and angu· 

lated; beak rather pointed, elevated slightly above the cardinal line ; posterio-supe

rioT edge of visceral portion. gently concave ; sides and front regula.rly rounded ; 

l!UTface' marked with sharp concentrie strire, crossed by longitudinal undulating 

strilll; · near the beak two or 'three obscure folds are occasiono.ll:t seea. 

The Avicula, circulua is very nearly related to Avicula (Pecten) dolabraeformil, 

from the Chemung Group in New York, described by Profewor Hall in the Geologi· 

ce.l Report of the 4th District. Our speoimens, ·however, are constantly more or bi· 

e-ular, and less oblique • 

. . , ·~ff*ieii. and Localitv. - It was found very a.bu:nd$tl;r b1 P~or 

S~ew,;i.p.. . •. ,J.,~,.U!ii'~tNs, 
Cooper county, a.n'(\, ~~. ,l)M~ . !A. .. 9'.1:\ CRuxity. ' 

A VXCU'LA 000.PER:ElNSIS. -SHUMARD. 

Pl. C - ~'lg. 15. 

Shell :flattened, convex, sub-orbicular, slightly oblique, length and wid~ o;bout 

equal; peak pointed; hinge-line sliort, equal to about on~·third the length of the 

shell; wings small, subrectangular; surface of the shell covered with fine, conoen~ 

trio, crowded strilll, crossed by six or seven slightly eleve.ted longit.udinal ribe • 

.Dimensions. -Length and width, about nine lines. 

In its. surface markings, this shell resembles .t.J.vicula Kamtmen."8, Vomsutl 

( GeoZ. ile Za Jlussie et Tlral Mont., Tome 2, page 820, Pl· xx,, :Ilg;. 14.), bu1iit is 

neit~er ·so gibbous or oblique, and the longitudina.l ribs a.re ii,oif:. .. ~~g.s;: *:~~t 

sp,e!ll11s. · .. , 

J?~n and LMaUt,y.. - Very e.bunda.nt a.:n:~ ehli.raoteristic of the Cho'l).tea:a 

Li:ni,ll~CQ~ ~ v~~k'~ ~~1;P~~~er ll-Owity. . . . .· ·· 

ALLOR.ISM.A. IIANNIBALENSIS.-Sa~ 1 

Pl. C-Jig.19. 

Shell transverse, subovate, :ta.ther depressed: ; a~tertl!r extremity rounded, pos

terior extremity obliquely truncated 11.Iid'. obtusely angulated; basal margin gently 

rounded; hinge margin slightly conca'\"ej. beaks obtuse, situated at about one-third 

the distance from. the anterior to the posterior. extremity; surface marked with 11<bout 

eighteen concentric ribs, the lower ories broad and e.ngulated, those nea.r the bee.Ji: 

nlbded and very close together. . . 

~ions. -Lengill;. l8 li11<es; height, 9 lines. 
·, IUs asswia.ted with Olum4tu (lffl.ata, Oyrtiia (Spirifer) ~&, 

. · ' , in the Lit'irographjo Um.estone of the Ckemung .<boup 8.•' 
~ '~'1~ . :" . .. 
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PEOTEN MISSOURilllNSIS. 

Pl. 0 - Fig. 16. 

Shell stns.11, inequilo.teral, ovo.1, regularly convex, sides falling rather abruptly 
to tha ears; surface with numerous :fine, radio.ting, unequal, rounded ribs, which 
usually bifurcate once or twice before reaching the border, intervening spaces not. 
as wide as the ribs; posterior wing triangular, pointed; lateral border arcuated; an
terior wing larger than the posterior; posterior border sinuous, surface with nine or 
ten ribs, beak projecting slightly beyond the cardinal border, its angle about 65'>. 
The specimens we have seen of this species are all casts. 

} 1ormatiot1 and Locality. - This species is characteristic of the upper eherty 
portion of the St. Louis Limestone, in St. Louis county. ' 

l'IilOTEN QOO!DlllNTALIS. -SnuM.1.RD. 

J.>J, 0-Flg. 18. 

Shell inequllateral, ra.ther l!Lrge, ovo.te, subtrigona.l, length and breadth nearly 
equal ; vo.lves convex ; surf'a.oe ma.rked with radiating, slender, rounded, bifurcating 
and somewhat tlexlious ribs, sepe.ra.ted by spaces double their width; 1·ibs and spaoefi 
crossed by numerous very tine concentric str!oo, and several imbrieating lines of 
growth; wings triangular, ribbed; a.nterior one lo.rgor th11n the posterior and. sepa· 
rated from the b.ody of the shell by a. broad groove, border sinuous ; posterior wing 
terminating in a point, its bordor arcuated; beo.k projecting slightly beyond the 
il'Sirdinal edge; a.picial angle !l.bout 80°. It wiw foull.'1 by Mr. Hawn, in the Coal 
Mea.sures, near l?latt~burg, in Clinton county. 

aiiiii s~vZ>Mf.4--~ 
.....,_,.,., #l1>'""f""'·~ "'"" ' ' 

PJ. O-:rtg. 1'1, 
'·'"'"'~~' ' ' wge, inequila.ter9il, thick, elongated, subqua.drate, cardinal border 

'VIJl• y o.rehed, posterior border a. little sinuous, a.nterior border deeply exoa
v8.teC1'; be11.k11 termino.l, pointed, a. little incurved; umbones rather prominent, from 
whioh there is a. gradual slope to the posterior border; anterioi: umbonial slope 
nearly perpendicular to the plane of tho surface of the valves ; surface covered with 
numerous imbricating lamellm, marked with :fine concentric stril.ll. The facet for 
the 1ig11.tner1t is very broad and covered with numerous :fine grooves, parallel and ex~ 
tending its whole length . 

.Dimenaiont. -Length, 3 inches; width at co.rdinal border, 21 lines; greatest 
width, about 2 inches. 

Formation and Locality. -Discovered by l'i:ofessor Swallow, in the Upper Coal 
Measures, of which it is quite charaoterist!c. Its locality is on the Missouri river, 
two miles below the month of the Little Nema.ha.. 

OHEl\!NITZIA TENUlL!NlllATA. -S11111o!411l>. 

Pl. 0-Fig. 12. 

S~ll elongate,' eO'llioa.I; spiral angle about 26°; aperture longer thnn wide, volu
tlOJ)S regula.rly rounded, covered with numel'OUS tine longitudinal. thread-like stril.ll, 
slightly a.tohed :posteriorly, which again· are crossed by rather obscure, revolving , 
carinte, of which about fifteen can be coU11ted on the body volution. Tll.e speoi· 
xnen we have of this shell is a fragment, consisting of about four volutions. 

FO'l'niation and LocaUty. -.This species was found in the·Ohoutea.u Limestone, 

in Cooper county. 
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M11.ROIITSONIA MELANI.A.J!'ORMIS. - $1£IJIUB,!). 

P~. C-Fig. 13. 

Shell slender, elongated; volutions about nine, slightly convex, flattened, the last 
one obtusely carinated and angulated beneath ; sutures distinct; form of aperture 
unknown; spiral angle, about 18°; length, SQ- lines; width of body whorl, 3 lines. 
The specimens of this shell that we have seen are all casts, and the surface mark
ings gone. 

It occurs in the silicious oolitic atr11ta of the 2d Magnesian Limestone ( Oalci
j&rom Sandstone), in Franklin county, near the junction of the Ilourbeuse with the 
Meramec river. 

GONIATITES PLANORBIFORMIS.-SHU!IARD. 

Pl. C-Fig.11-a, b. 

Shell small; umbilicus broad and profound; whorls about six, transverse, mo
derately convex on the dorsum; surface covered with narrow, transverse, small, 
snb-imbricating bands, bearing very minute tmnsverse strioo; bands flexuous on the 
dorsum; aperture transverse, and constricted just within the edge ; dorsal lobe wider'' 
than high, bifurcated, superior lateral lobes wider than long, angulated at their ex
tremities, and about as long as the.dorsal lobe; dorsal saddle somewhat lingureform, 
a.nd about equal in length and width to the dorsal lobe. 

Dimen&io1if· ~Greatest diameter, 3 lines; width at aperture, 2! lines. 
Formation and L1Jcai/:ity . ...,.,,:E;().iµtd,.by:,Prf>f. )3.wl).]J9w> in tlie .. CpeJ. ~sures, on 

lhe Missouri river, above Dover Landing. 

FILICITES GRACILIS. - Sl!UMARD. 

Pl, A-li'ig. 11. 

This curious fossil, in its genero.l appearance, bears considerable resemblance 
to the fimbriated tentaculoo of some of the Crinoids. As it appears on the surface 
of the rock it eo'.nsists of a eentr11l bifurcating axis, very slender, from which pro
ceeds, at nearly right angles on either side, a series of very thin leaf-like plates, 
abont four lines in length ; these laminre rise directly opposite eaeh other, and they 
appear to be directed obliquely backwards and downwards. 

It has a more slender and delicate appearance than the species figured by Prof. 
Hall. 

Formation and Locality. - It was found by Prof. Swallow, in the Lithogr&pihic 
Limestone, at Louisiana and Elk Spring, Pike county; and on North River, m 
Ha.ri.on county. 



EXPLANATIONS OF PLATE .A. 

Fig. 1. - AoTINOCRINua VEJ:tNEUILLl.Nus, Shumat·tl. Part II., p. 1()3. 
tt nnd. b. ,..-- Side view of two extrame varieties. 
Fig. 2. - AoTINOCRINUS 11.o:ruNDtTS, YandeZt and Shumard. Part II., p. l 9t 

a. - Side view of o. specimen from Boone co~ty; natural size. 
b. - Basal view of the. so.me individual. 

Fig. 8. - Ao:rINOORINUS CHRISTYI, Sliumard. Part II., p. 191. 
Fig. 4. -Ac:rINOoRINUS M1ssou1:tIENs1s, Bhumard. ~art II., p. HlO. 

a. - Specimen, natural size ; view of the a.nal side. 
b. - Another individual ; view of the opposite side. 
c. - Vl.ew of the sU)nmit, ~epresenting the spines restored. 

Fig. 5. -AoTINOORI!lUS oONCINNus, Sl111mard. Part II., p. 181'1. 
Basal view. 

Fig. 6. -AoTINOORINUS PYRIFORMIS, Sh11mard. Part II., p. 102. 
a. - An adult individual; natural size. 
b. - A young individual. 

Fig. 7. - POTEl:tIOCRINUS MllEXIANUS, Shumarcl, Part II.1 p. 188. 
a. - Specimen, nn.tural size; view of the side. 
b. -The same; basal view. 

Fig. 8. - .Ac:r1Noca1Nus KoNINoxx, Shi1111ai•d. P11rt II., p. Hhl. 
a. - View of the anal side of a specimen, four times enlarged. 
b. - View of the opposite side. 
e. - Basal view of the same; natural size. 

E'ig. 9. -Ao:rxNoomNus PA:avus; specimen, four times enlarged. Pa.rt II., p. 193. 
Fig. 10. - GLYP:roo:e.1Nus FlMBRIATus, Sl;umard. Pp.rt II., p. 194. 

, . a. - .A ~eoimen, with the arms and column attached to the body; four time1 
· enlarged. 

b. - Fragment of the column ; mueh enlarged . 
. Fig. 11. - FILICITEB Cll't.!OIL1s, Sh11mard. Part II., p. 208. 
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Fig. 

Fig. 

EXPLAN}i.TIONS OF l'LA.'.l.'B B. 

1. - PEN'ritllm:rES SAYI, Shuauml. Part II., p, 18G. 
a. - Side view of a specimen; 1111tural size. · 
b. - Basal viow of tho sn,mo. 
c. - View of the vertex, very much onfargctl, showi11g the form and iu·rangc~ 

ment of the small plutos which close tho ccutml opening;. 
d. - Purt of pseu•lo-~mbulacral field, greatly cuh•rgod, c:xJ1iJJiti11:; tho form of 

the faucet and pore pieces. 
2. - PEN'rREll!I'\'l>S P.OllfyrnRT, Shumard. P11rt, IL, P· um. 
a. - Sitle yicw of 11 specimen exhibiting n convex bacio; four times culargcd. 
b. - Another intlivhlu:i.l, view· of the side; fonr fonc~ •mlnrgotl. 
c. - 'rho same; hasal view. 
d. - '.!.'he ~!'.me, smnmit viow ;. nine times cnfal'gcd. 

Fig. 8. -PENT!l.Jm['res curtnrn, S!1wm..1rd. l'ul't II., p. 187. 
a. - Sido view of n, specimen; tour time:> tn1hrgc•l, !fo~to1·teLl from hi.tertil 

Fig~ 

Fig. 

Fig. 

F.ig. 

Fig. 

Fig. 
Fig. 
Fig. 

Fig. 

Fig. 

Fig. 
,.Fig. 

prcs:rnro. 
b. - Dotachct.l fork-piece; onl:n·gc1l to ~how tho H111'!'11cc nrnrldng;H. 
4. -P1rn·.1'I:BMITBB RLm!IJA'rtrn, natural sizo. I'ttrt lI., p. J.87. 
5. -Po't';mwcmNus 1.0.~rnwAC'l'Y.r,uA, Slwmard. l'n.rt II., p. 1 gg_ 
<?. - View of a :'pccimcn, nntural Dizo, a po1~tio11 of the iwm<l 1111tl column l'C· 

mnining n.tt.ichocl to tho body. 
b. - Vio"w of the mrnl ~itlc of n, ripc<;imcn, oi..11ilJiting 1111ortion of tho pt'Oho:·idri 

uni.l slender column nttti.ch ed to Lho botly. 
c. - Portion of the p~·oboscis cnhrg;c<l, showing the rows of pores at tlrn ltd<'ml 

sutures. 
6. -TENT,\OULJTES rncuiwuR, Shumard. l'o,rt II., p. 1%. 
ct. - Specimen, m1iuri1l r.1ize. 
o. - A frn.giw:nt., cnbrge<l to f.1how tho chrtr(lcter of Lhc g!.rh(1. 
7. - ,l.Grn,u;prn JLu.r,r, Sh.umurd. l:'tirt II., p. !JOO. 
tt. - Glabclb, four times cnbrgctl. 
b. ·- ::lfova.hle ch:ick, fom· times culargctl. 
c. - Specimen showing eight S('~imcntR of lhe tho1·:1x an1l the pyglt.littm; nine 

time~ culo,rgctl. 
8. -D,ID!ANU 'fl11.DEN'.t'rnrmA, Sh11m.ar1l. l'a,rt II., p. 10\1. 
a. - Specimen of the hcaLl, nntura,l size. 
b. - I'ygidium of a s;nnJlor imlividmil. 
c. -A portion of the cyo magnified. 
\I. -Purr,LIPSIA MBRAMEGENRIS, Sh11111cml. • I'itrt II., p. 100. 

10. - EiwmNuRus mwromllus. P,ut II., p. 108. 
11. - CYPIIASPts GntARJllilA1:rlilNSIR, Sliwnard, Part lI., p. 1 !J7. 

a. - Specimen, four times onforgcd, cxl.ill.ming tho thomcic spine, projecting 
backwn,rcls from the seventh ux;J,l ring of the t.horux. 

b. - Gl!lbcllit of another specimen; four times enlti.rged. 
12. -PrtOEl~us 8wAuowr, Bhnmarrl. Part II., p. lOG. 

a. - Specimen enrolled, Cll:hibiting the ho!ld m1d a portion of' the thorax. 
b. - Tho same ; view of the pygidium and pilrt of tho thornx. 

13. -PROETus MrssounrnNsrs, S!imnctrrl. Po,rt II., p. lOG. 
ct. - Gfobella, nutural size. 
b. - Pygidinm. 

14. - CALYMENE rti:raosA, Slwmai'll; U;J,tnral size. Part II., p. 200. 
15. - Cn1u::LtE si:rBLAEYis, Slwmarrl; ·four times euforgerl, Part U., :p. 195. 





EXPLANATIONS Oll' PLATE C. 

Fig. 1. - Cn:ONETES ORNATA, Slmmard. Part II., p. 202. 
a. -Dorsal valve. The spines on the caruiual border are larger thitn natura.1.-
b. - Surface enlarged. 
e. - Profile view. 

Fig. 2. -LEPTX~B. MESACOSTP., Shumard. Part II., F· 205 . 
. l<'ig. 3. -CYl!l'IA ACliTIIWsTrus, Sk1imcml. Part IL, p. 204. 

a. -Specimen nat. size view of the area. 
b. - '.rhe same, profile view. 
c. - View of the dorsal valve. 

Fig. 4. -RHYNCONELLA CooPERENsrn, Sfi.1tinanl. Pttrt II., p. 204. 
a. -Gibbous vnriety; view of the ventr11l valve. 
b. - The sume ; view of the front. 
c. - Flattenecl variety; view of the dorsal V!llve. 
d. -Tongue of Binus enlarged, sliowI:ig the character of the strim. 

Fig. 5. - Rm:NcO:l!ELLA i\Icssouarn:qsrs, Bkum1ml. Part II., p. 204. 
a. - Young individual; view of dorsal valve. 
b. - Adult specimen; view of tlorsitl valve. 
c. - The same ; Yiew of the front, showing the large quach-angular tonguo of 

the sinus. 
Fig. 6. - Run:coxELLA Boo1rnxs1s, Shumcwd. Pilrt II., p. 205. 

a. - Yentwl ·rnlvc. 
b. - Profile view. 

Fig. 7. - Srrmri,r.? PEcc1.1.mrn, Sli'unwrd. l'itr·t II., p. 202. 
a. - View of the ventral valve. 
o. - Profile ·dew. 

Fig. 8. - SPIRIFER l\IAmo:1rnxsrs, Sl1uinai·cl. Part II., p. 20;3. 
c,. - Veutml 'rnlve. 
b. - Dorsitl valve. 
c. - Young example, showing a mesian sinus in the ventral val-ve. 

Fig. 9. - 0RTHIS l\irssourtrENBrs, S!tumard. Pax·t IL, p. 205. 
a. - Specimen, natural size. 
b. - Surface enlarged. 

Fig. 10. - PRonuoTos AllQUICOSTATt"s, Sli.umarcl. Part II., p. 201. 
Fig. 11. - GoNIATITES PLANOR!lIFORms, Slminarcl. Part II., p. 208. 

a.- Specimen, ahout sixteen times enlarged; view of the side. 
b. - The same ; ventral view. 

Fig. 12. - CHE)I:liITZIA TENUILINEATA, Shumard. Part II., p. 207. 
Fig. 13.-i\IUB.CHISONI.A.MELANIAFOR}tlS, Shumard. Part II., p. 208. 
Fig. 14. -.A:VICULA cmcULus; Sliumard. Part II., p. 206. 

a. - Specimen enlarged. 
b. - Surface very much enlarged, showing the character of the strire. 

·Fig. 15. -Avrcur.A CoOPEJ.l.ENSis, Sliumcvrcl. Part IL, p. 206. 
Fig. 16. -PECTEN l\irsso1rnrnNs1s, Shumard. Part II., p. 207. 
Fig. 17. -.l\frALrnA suBQrADRATA, Slmmarcl. Part II., p. 207. 

a. - Specimen reduced four times. 
b. -Fragment, showing a part of the hinge. 

Fig. 18. - PECTEN OCCIDE?!TALIS, Shumard. Part II., p. 207. 
Fig. 19. -ALLORISMA HANNIBALENSIS, Sliumard. Part II., p. 206. 
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APPENDIX .. 

A. 

WHAT WAS KNOWN OF OUR GEOLOGY. 

IN justice to those w110 hnvo, anterior to this Survey, investlgnted tho Geology 
of Miseouri, I ha:ve compiled .the following Co.talogue of such Dociks o.nd Papers, 
treating upon thiit subJect, as have come to my knowledge. Some, doubtless, 
h11.ve been omitted ; if ao, thoy will be added to tho list when known. 

Though much hns been published 011 our Geology, yet little had been mo.de 
out iu detail. Ncn.rly all that has been written is general in its clmracter; but 
our Information rcapccting the ores and other useful mineml~, is more abundant 
and accurate. 

Still, the p4otlwm··11t.4tl*·pa~ IWW~d~ a~ pmse; a.i:M we.xo.oat 
cheerfully call a.ttention to what they ha1;e published. 

OAI'TS. T.EWIS AND OLAltK. 

"'1'111 11ravela of Oapta. Lswili and (}lark."- Philadelphia, 1809, 

'l'hl1 work irlvea UR the fllllow!ng ostlmAte of the nnnual yield <>t the Mines of Mlsoourl. It 
wtll be lnt.ere1tlng lbr :fi:lture co111parl1on :-

"An :&tt11iate of !h6 Produae of the acvera! .Mines.'' 
" Mine a llurto11, uno,ooo !tis. mluoral,e1tlma.t0d to produco66%, 11 a0-0,oeo% lbs. 

, IO&d, l\t $6 Ii! cwt., Is, 
To w'.lilch add $30 (on 120,000 lbs. mnnufuotured) to oaeb tboUFmt1d, IH, 

" Old. Mh1es, 200,000 lbs. ml11eral, eatlmntod lo prociur.e 60)!1i, la 133,333~ii lbs. 
load, at $5 ' cwt., Is, , · • • • • 

"Mfoe1a 111 Motte, 200,0()() Iba. lead s.t t1i' cwt., I•, • 
"Suppo11e 11t all t.bo other mlnos ao,ooo !be. lead at $5, Is, • ~, 

" Total amount IH, • 

$18,333 33 
3,600 00 

e,666 111 
ll),OQI} 00· 
l,fiOO ·00 • 
---. 
$40,100 00" 

W• give this table a& we !Ind It, 1111ve a. few errors In the CAITJ'lng <>nt or the numbel'!I. 
~ ~_,, .Ul'i. uwn\ioa the exlllteace of Ol11y1, l1'0Ut Cioppel:', and Oclll, and the probable dilJ-

M<rfll'1 o1 Tin, Sl!ver, 1111.d. Ge>!d. , 
~ tJl)aill: hi ll:'ID/!U flal,ttllt'!.Dg te:rma of, the wioutt'Ql'lil and oommerolal prospects of the !l'etr:ltor:r. 

lDDNRY lt. SOS:OO:WRAJl'l', E1t1-

-'(1t ,f.\¥:&.sal,JtM of JJu~ • ....l'.w Y l.lrk, JS19. 
~Y.-a.fll#klhl'i-- f/!ribu,-'fhil-.de1¢tia, 1851. 

I.tr. ~'lllmi Ptt'a ~ .u!eiptgi<itph4cs.l s.nd·GeologtoaJ. view of the, mtoeral region; r. 
Ust or the min-, ~\tlllld.dp.!r~ i1J11$~ ~ li:Mll'n to e"'ist 111. tbe state. 

0-II. 
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He gives a glowing account of the agricultural wealth of the State, and the commercial advantages 
of St. Louil!. But the progress of oUl' noble city, has more than realized.his expectations. 

HENRY KING, M.D. 

Beport of a .Reconnaissance of that part of the State ail,jacent to tl1e Osage River, 

to. the Board of Internal Improvement. - Senate Journal, 1840. · 
Report on the Rives, Hinch, Bleeding-Hill, and Blanton Copper Nines. - St. Louis, 1853. 
Report on the Lands of the "Birmingham Iron llfining Company." - St. Louis, 1858. 

Papers:-
..{ Geological Survey of the State of ltfissouri.-Wes. Jour. and Civ., vol. iii., p.12, 1850. 
A Geological Survey of the State of .Missouri.-Wes. Jour. and Civ., vol. iii., p. 76, 1850. 
A Letter to the Representatives of .Missouri in Congress, advocating a School of .Mines. -

Western Journal and Civiliau, nl. iii., p. 226, 01850. 
A Paper before ·the American .Association. -1851. 

In these papers, Dr. King has given the most accurate view of our lower stratified :roeks, I have yet 

-n published. ' . , 
In the Second Report is given" section of the strata, from St. Louis to Massey's Iron Works. 
These papers contain much valuable· Information and mu.ny Important suggestions. 

M. M. MAUGHAS, M. D. 

Pa.per before the .Missouri Historical and Philosophical Society. -1858. 
Geological Re&earches in Missouri. - Western· Journal and Civilian, vo1. ix., p. 882. 

This paper gives .us a somewh~t detailed descript.io11 of the rocks in those portions of Callaway and 
:Hontgomery counties drained by the Loutre and A11;Vases rivers. 

G. W. FEATIIER~TONHAUGH, U.S. GeoWgist. 

Report on the Ekvated Country between the .Missoui·i and Red Rivers. -1885. 
Report of a Geological Reconnoissance of Couteau de Prairie, etc. - 1886. 
Canoe Voyage up the .Minnay Sotor. -London, 1847. 
Excur.sion through the Slave Slates. 

Mr. Featherstonhaugh spends much 'IM.rnmg upon the Geology of Missouri, Illinois and Wisconsin, 
and pa.rticularly·upon the Galeuiferous Limestones of these States. He considered them all iderll1i.caJ. 
and airboniferQUB. He makes many other statements with about the same regard to scientific truth. 
But we conld expect nothing better from a pompous, dogmatic, censorious .pretender, who discourses 
more frequently upon his "tea" and the Entomology of his bed, than 11pon the foS!.il Flor& and Fauna 
entombed in the geological formations he was commissioned to exa.mine. 

J.N. NICOLETT, EBQ. 

~to Rlmtrate a Map of tM Hydraulic Basin of the Upper Mississippi. - Wash-
ington, 1845. · · 

This valuable document gives us some -interesillng information respectlng the .-ocJui of the Missis-
sippi and Missouri rivers. · 

H. L. PROUT, M. D. 

Pa.pers:-

JVie Geol.ofl'U and Mineral Resources of the iit<U6 of Missouri. - Western Journal and 
Civilian, vol. i., p. 6. 

OlaBlification of.the Mineral Masses (Jomposing the Earth. - Western Journal and 
Civilian, vol, i., p. 115. 

Geology of the Valley of the Mi&aissippi. - Western Journal and Civilian, vol. i., p. 248. 
~ Geol,o!l'!I of M°ZBsouri. - Western Journal and Civilian, vol. i., p. 429. 

ht these and other papers, ibe titles of which have pa!!SSd from my memory, Dr. Prout haS 
~a porlion of our Geology, and has called attention to ow miner&! resoUr..is. . • . . 
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PROF. J A.MES '!IA.LL, 

In his Jl'lnal. Rtpon on fht <:Je,oww of NfJIJJ Yori•, has a map representing the Geology of our St.ate 
'along the !l:!!sslsslppl, and a short letter-press description of the rocks therein represented. 

In Cllpt, Sl.ambury's 1l.e;p1rrt, he, also, figuros and describes some fosl!ils from the Upper Coal Mea-
su.res, near Weston and Fort Ll'avenworth. , 

, DAVID OIIn.tSTY, ESQ. 

"Letter1 on Geolo!J'!!." - Oxford, Ohio, 1848. 

In those letters to Dr. Looke, Mr. Christy hilS embodlod many Important geological facts respecting 
the mineral region of Ml111ourl. IIo, also, glve,s a G,eolog!ea.1 Section from "l'llot Knob, Mlssour~ to 
Bollldaysburg, Pennsylvania." 

J:'.ROF. W. R. JOHNSON. 

RBport on American Ooal8. - Washington, 1844. 

A.11. aua.lyals ct the Clillnel·Ooal of MJ111ourl is glvon in this valuable Report. 

Papers: -
,F. WOODFOIID, EeQ. 

Jlindral Ruourcea of Wa8hington county, l'lissouri. -Wes. Jour. and Civ., v. i., p. 168. 
Okrtla and .Mi1urala of .Miaaowri. - West em Journal and Civilian, vol. i., p. 198. 

Mr. Woodford, In these papers, mentions the existence ot Kaolin, and other mlnernle, in Missouri • 

. PROll. Slll!ll'.AR:O., 

"011111'iption of Iron .!f{ountain, Pilot Knob antl the surrounding country. - Western 
Journal and Civilian, vol. viii., p. 14~. 

- ~ ........ ihli view ot thcn. wond~f'lll moun~ or Iron and the adjacent country. 

SIR CHARLES LYELL. 

86J._ncl VNU to the United States. 

~ thl• work, the learned 11uthor hM jliven a very Instructive description ot the." Earthguakt 
~" 11bout New Madrid. 

. Wlll'.. R. S!NGLlllTON, l'rlnalpa.1 JJlnginw • 

.Bspert on Ste. Gl!fleviooe, Iron Mountain and .Pilot Knob Plank-road. 

Xf umnory senres n11 correctly, this Report adds much statlstl1"'1 Information to our knowledge of 
._ Iron MoUlltaln, Pilot Knob, and other iron deposits In that part of the State. 

JAMES M. BUCKLIN, Oltief J!!ngineer. 

Jlv>ort of th6 Preliminary Surveya and Location of the JlannibaZ and St. Joteph 
Railroad. 

This docum.ent gives us a view of an extensive colll·bed along the line of this road. 

WM. S. MOSELEY, lllBQ. 

Parr on the Lead Mittut of the Soutli· West. --West. Jo~r. and Civilian, vol. iv., p. 412. 

: 
0:Qll!.if ~ g!Vl!J • h:!Storica.l account of the lead-mfo.es and ·mining operatlom of South·W~ 

;~up1:otha.tdate. ' . ' 
, ,, I . , . 

J. JlMISON, EsQ. 

Report on tM OoaZfalda qnd Ooal-mineB on the ,Westem Watera-Washington, 1852, 

Tbl:s Report tli"'6!7 allv.del to the coal of 111'.lssourl; and presentll some :fllcts respecting the cannel· 
• ot Owlaw.y cou~ · 

' 0-11~2 
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DR. G. ENG~]LMANN. 
Oarboniferous Roclcs of St. I,,oui·s and Vicinit11.-Amer. J our. of Science and Arts, 1847. 

This paper gives a brief oketch of our Carboniferous rocks. 

JOSHUA BAJtNl~Y, Esq. 

Report of a Sarve,11 frorn St. Lowis to the Bi,q Bend (~f Red Ri'll01·. - Wa.s1lington, 1852~ 
Mr. Barney, in this Report, mentions many of tho roclrn <md troos observed on 1.ho lino of thl~ 

Survey: 

n. c. TA Yf,lm, .1;sQ. 

Statfatics of Coal. - Phifodelphia, 18G5. 

This valuable work givoa u. very impr.!'rfod account of tho cmd doposlts of this Stat.o. 

D. D. O\Vl~N, 1\1. n., v: S .. aeolo111:st. 
Geologil!al lfarvcy of Wisconsin, lmon and Jllimu,,•:oltt. - Phil11tlclphi1t, 1862. 

In his GBolop;lcit.l l\.fop, Dr. Owon lay8 clown Om wl~r1k of l\U:->:4nHri, ncwf.1.1 of ·Uw OM1i:p,<n and l\Ut.:1 4 

souri rivers, a.nd St .. l~nuis (}Ount.y, on tho f1ouLh, Ht-\ Cn.rb1n1in.1rom~, rnn~et)i; Uw i.;nut.h~PmlL 1~1trt <lf Uocm.O' 
count,y, the ~outll of Chila.way, L\'lont{i;orrwry itud 1Varron; Urn tJnutJt·lt·(~Ht (Jf 8t. Ch.nrloH, 1uhl tt iui.rrow 
2000 iri the w0i.1tc:rn part. ot' Piko~ whic~h hu mntw~• J,uw1.:1· 8ilnt'i11n. Ho, a.Iim, P~teoptK a mnall erut&C{mtR 
shapod v.1mo, in (Ja.!la,way, oxtnncling frmn l~nJt,nn mmw trni iuilrn: fa1 tlw :-iout.h·W(•Nli, wlticb. lfi marko<l 
"Duvonfau. Ilis llcport giveK a dotu.ill.ld Uot'crjpt.iot1 uf tlw mdt.n on U1c' M,h;;;1JOl'l rlvm·. 

JrOSTI~lt AND '\Vlll'J~N.Ji:Y, lT. B. (/r!olouhti:.'o 
Report on tlw Gcolot/Y of the Lake fhq11ii-'ior Lanrl Distr£ct. - WtlHhington, 1851. 

A d"scrlption of tho Iron deposits in aml itbntit Iron Mountain, Is glvon In l'1trf; JI. of this 
l(eport. 

.J •. D. WIU'l'N.KL 

Report on the Lands <~f the "JJirmin,rrluun Iron !'tfini11t/ Cfom1pan71." --St. Louis, 1858. 
Metall'ic Wealth of the l!n:itr;rl State8. - l'hilurlelphin, 18(;.i. 

Mr. Whitnoy h:w given tho world 11 farg<i 11mn1mt of im[lt1t•lm1t lnf<>rtnt1Uon rospoctli:.g thii 
'wt1:mrals aur.l 'm,-bws of l't-1:im;;nuri; hut hu has 1wt magn1fietl our 41\fotnJlk Wm1ltb.' 

"l'rospcctu.~ ((/' tlw · Stmlton Ooppr:r llfiuint/ Cum1um11." - St. I,ouifJ, 1813u. 
In this p:unphlot, wo have nn int"rost.iug de;;c1·ipti<m llf Uw Stantou Cop)'or Miuti and its Gel>' 

logical position. 
Contrihulfons to the Geology of MissoUl'i hav<.1 lll"m m:ido hy Capt.. l'iko, 1Mf>; lilt-. llradb11ry, 

1809; Mr. Breckonridge, lSlJj l\..J'njOl' }J{IU~~~' lH~O; DI". ~J1Lme!4, 1820; .ProH.\HSOr H. n. ttog~rs, 1834; .l,lr, 
Daubeny, 1838; Mr. T. G. Clemson, 18:JS; Mr .• J. 'J~. Ilodi.;", 1812; •r. Nut.tall, lSH!; MuJor Ca•s, J.820; 
Mr. J<J. Harris, 1845; J,iout. A. Jt •• Johnston, 1845, aml Ilr. A. WMizl'uus, JS<Ui; but lam unable, at prommt, 
to refer to their papors ar:..d works. 

wgs•r.mrn ;rnu1tNAL. 

SrJar<'oly a numbor of tho Wostern .Tournal and Ci vlliim, from tho first to the Inst, ha• beeu lssued 
without snmc one or more paper~, which havo givcm to tho wnrltl facts more or los1:-1 in <lotail 1 rospoct~ 
Ing tho vast mineral welllth of Missouri. Tills Jonriu1! has over occupied tho first rank In tills great 
work. 
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B. 

USE OF FOSSILS. 

WE o,re often requested to explain tho use of so roo,ny fossils. A few facts will 

ahow their groat value. 

It shoulu be kept in minil tho,t tho earth's crust is maile up of certtLin strnta of 

rooks, which alw11ys oc(•upy the s11mo position relu.tive to each other. (See Sec. 1, 

Chap. I., tho Ro(iks of Missouri.) In this Stitte, cm1l i8 found in those strata 

called tho (}oul ,lfoi.~ures. '.!~ho lcail, copper u,nd cohalt, are generally found in 

~he magncsio,n limesto#lis of the Oa.foifmnM Banrlroclc and in the Oarbonijorous Lime

stone. Now, in sci~rchi11g for coal, it iB of the highest importance to be able to 

detect the rooks in which. it exists, antl il.ctcrmine in what part of them it lies. 

Tb.cs~ coul-rock~ :~1·e ma<lo up of ~lrnlcK, cfays, sandstones and limestones. The 

co1>l, shnle11, ch1yH and H:1ntlstonus readily crumble :md fall down on exposure, and are 

umnally covered up by tho soil 11ml (lcbris; but the limestones arc more generally 

exposed above. the eu1·f'aco. Tako, for example, the section from the Ilinksti:in, in 

Doone oount:r, reprosontod in l!'ig. I. 

Fig. 1. 

1 Sil\\.. \\'\\\\ '\l'i.'O\\IS 

2 

s \\\\\\WI\~\)\\\ S\\'-\."t. '-\\\) 
\t\'i"t"t\.'il.\) \\.,\)'£. "'"\) 

'li.\..UIW IOI.I\'( 

4 C\H\.. 

5 'O\"t\IWll"aut $111\\..'<. 1''11'1'> t\..~'l 

6 11\.\l'C. M\ll 'll;.\.\.ll W 

t\.l\'I ~\\'>! l'-1\\\\..\\'<'.. 

1 51\llll'I S'.\l\\..'C. 

3 \\'lll\\I\.\)\.\~ \.\Wi.'<.S\ll~'il. 

9 ~i..\.\..llW t\.\\'I M\ll S\\l\\.'il. 

ol> ""' 

11 tm ""'"~11.. s\\t-~ ... 
l\~ll n'l\'il..;111.;~t 

All these strata., save No. 8, are usually covered with soil; while this is a hard 

blue li)lltlstone, which withstands the action of frost and water,. at1d crops out in 

almost every place where it exists. Since tho other strata of this section alwo,ys 

hold the same relative position, it is evident, when this limestone is found, the posi

tion of the coa.1-beds, 'both above &i\!.d. be1ow it, is easily determined. But this lime-



214 GEOLOGICAL SURVEY. 

stone is a fine blue rock, like eight or ten others in the Coal Measures, and cannot be 
distinguished by its lithological characters or general appeamnce. But on close 
examination, I found a delicate filiform coral, ca,\Jed Ohaetetes milleporaceus, s,nd three 
beautiful little bivalves, the Spirifer lineatus, Ohonetes mesoloba, and Productiu 
splendens, all well preserved and retaining the delicate markings of the living shells. 
These fossils are abundant in this rock, and are found together in no other similar 
limestone yet examined; so that whenever we find these four fossils in a h11rd, blue, 
compact limestone, we know it to be this rock; and we further know that immedi
ately below it, is one bed of excellent coal, and that eight feet above it, is another 
bed, three feet thick. What better divining-rod than these four fossils? Persons 
not understanding these facts have often been greatly surprisid at the accuracy with 
which we have pointed out the position cf those coal strata, where they could see 
no indications of their presence. So it is with various other rocks and minerals; 
the fossils are the guides which lead us with certainty through the appn.rently con
fused mazes of our Geological Strata. With them, all is certainty; without them, 
doubt and confasion often prevail. Every rock, in which fossils exist, can be dis
tinguished by them from all the other rocks. 

They have been of the utmost importance to us in the Survey, oft.en ena
bling us to point out with certainty the age and geological position of those rocks 
in the State, in which they have been found; to give their true positions in the 
a,dopted classification of the strata of the earth; to point out their cquivuJcnts in 
other parts of the country; and to determin<J the identity of those in different parts 
of the Sttite, though their physical properties are as distinct as those of a white 
Saccharoid:tl S~ndstone and of a blue compact limestone, or a pure Oolite. They 
have, also, enabled us to determine the existence of coal over an area of more than 
two thousand square miles, where it was not supposed to exist in workable 
quantities. 

These facts prove the wisdom of the framers of the law, which makes it 01111 

duty to collect the fossils, and arrange them, with the rocks and minerals, in the cai
binets, to be deposited in the different parts of the State, where they will bo open to 
the inspection of all, who may desire to examine 'or study them, and trcaBure np 
their wonderful history. 

These petrified remains of the myriads of beings who lived and perished be
fore Adam, are the history, and I had almost said, the only history, the Crcfttor has 
left us of those countless cycles of the Pre-Adamite Earth. When every fo•sil is a 
chapter in this wonderful history, when every one aids us in our search for the 
precious treasures of earth, shall we not study them, read their history of the past, 
and follow their guidance in our search for mineral wealth ? 

Still it should not be supposed, that we hu,ve spent much time in collecting the 
many thousttnds already in our possession; for they have been obtained during the 
progress of the work, in such a manner as not to retard, materially, our other labors .. 
They hf'lve, indeed, accelerated rather than delayed the progress of tho Survey. 

Subjoined is a catalogue of the fossils thus far discovered and identified .. 
Among them are many new ones, which are described in this Report. There are, at 
least, one hundred other undescribed species in our collection. 
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CATALOGUES OF THE FOSSILS OF MISSOURI. 

TUE FOLLO'Vt~NQ CATALOGUES COMPltlla:E, SO FAR AS DETERMINED, THE FOSSILS TBAT HAVE BEEK 

OOT,LEOTED DURING THE PROGRESS OF THE SUR"VEY, ARRANGED UNDER THE BEA.DB 

OF TlIE l\ESPEOTlVE FOR'IATIONS IN wmcn TUEY OCCUR, 

CATALOGUE I.·*-BLUFF, OR LOESS. 

No. 1. .. C!iclas-Spocios undt ....... Noar mouth of Wolf River. 

No. 2 . .,,ih>in'tcola lapidaria, Say .... Noar St.. Louis. 

No. :1 ... Heli:v 1·11,fa, Do Kay ........... St. Joseph Landing. 

No. 4 ... w,uai albolabrn, Say ......... Half mile below Great Nom•ha. 
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No. 5 .. .J:UJ!ix aztcrn"ta, Say .......... llelfovuo, Bluff Cit.y Landing, mouth Wolf River and Lexlni;ton. 

No. 6 ... Ilelix concam, Say ............ llhtIT City Landing ancl near St. Louis. 

No. 1 ... Jlcl1":1; thyroldeus, Stty ........ B!uif City Lttnding. 

No. 8 ... .llelix 1n·ofunila, Say ......... Le:<ington, mouth Little Nemaha, Bluff City Landing, &o. 

No. O ... lleU" ~iuUi!'ineata, Say ...... Noiir mouth Big Nemaha, Little Nemaha, and Platte River. 

No. 10 ... Bi.!i;,; clai""' Say .......... .. 

No. 11 ... If.:U:o st1iatclla, Anthoni• ... St. Jjouis, Boonville, below month Platte River, and Ilig Nelllllh*• 

N'o. 12 ... llclix monodon, lttLCkott, ... St. Louis. 

No. Ia ... Ilhliz elect,.ina, Gonld ........ St. Louis and Boonville. 

No. 14 ... 1-E~ii::c JrlJorca, Say .......... St. Louis. 

<No. 1\1 .. .IleU" inl11mtata, Say ......... llelow mouth J'lat.te Rivel'. 

No. lG ... Uelix ki1-s1<ta, Say ............. Bluff nmLr St. Louis. 

No.11 ... lleli;r, lineata, S11y ............. murr City J,auding, below mouth Platte, near mouth Ilig Nemaha• 

No.18 ... ll•liol minuta, Say .. :",~'"":Blnff City Landing, below month Platte, Boonville, &e. 

No. 10 .•• 11elw ln.b:t/rl'l1ithiiJa; Say: .. .<.St. Louis. 

No. 20 ... JT<awina occ«lta, Say ........ Boonv!lle and near St. Lonlll. 

No. 21...Limnea frt1gilis, Un ....... B!nff City Lan<llng, below month Platte, Bellevue and Lexington. 

No. 22 ... Limnea re,ftr.,a, Say .......... muff City Landing. 

No. 23 ... .Limnea wnlirosaf Say ...... Near mouth Great Ne!llllha. 

No. Z.i ... Limnea-~'iveorsix sp ...... Blnff City Lan1ling, mouth Wolf River, below month Platte, &:c. 

No. 25 ... l'hysa ;ilic"ta, De Ku.y ...... Blulf City Lu.nding, netir month Wolf River. 

No. 26 ... Physa lwt.1mJSlropha,, Say ... Bolow mouth Platte and mouth Little Nemaha. 

No. 27 ••• I'Jwsa eZongnta, Say .......... Below mouth of Platte River. , 

No. 28 ... l'hysamirinea, Say ........... Bluff City Lauding and below month,l'latte. 

No. 29 ... l'ltysa-Sovoral nndt. sp ... Most of the above localities. 

No. a-0 ... PW.norbis trivolvis, St1y ...... Bluif City !,anding, below mouth Platte, and at Big Nemaha, lie. 

No. 31 ... Pla>wr/Jis trivoZ·eis, (var.) ... Same as aliove. 

No. 32 ... P/h.norb:is ai·migerus,Say ... Mouth Wolf River and below month Platte. 

No. 33 ... P!anorbis (undet.) ............ Below mouth of Platte River. 

No. 34 .. ,,Pupa a;·mife>·a, Su.y .......... Blutr near St. Louis, Bluff City Landing, month Platte, &o. 

No. 81\ ... Piiva (undet.) .................. Noar St. Louis. 

No. 36 ... Sttccinea obliqua, Say ......... Bhlft City L~nding and below mouth of Platte River. 

No. 37 ... Succine<t campestri,q, Say .... Blufi' City Landing. 

No. 38 ... Succinea 01mlisf Say ........ !lelow month of Platte, Bluff City Landing, &c. 

No. 39 ... Succinea-3 or 4 undet sp. Snme localities as above. 

No. 40 ... Y<llvata tricarinata, Say ..... Blnff City Landing. 

PLANTS. 

No. 41. .. Seerl.s of Uthospermwm, ...... Nife miles below Bethlehem. 

MAMMALIA. 

No; 42 ... Cl:tst<lr Pt'l>.,...Amtricana ..... Neai·month Dig Nemaha. 

No. 413 ••• Ekphas primigen'iu. ........ Bonne Femme Creek, Boone oounty. 

No. 44 ... lllastodongi[Ja..t.us ............ St. Lonis. 

No. 45 ... Mo/h.r of Rumi'nant ........... Near mouth llig Nemaha. 

No. 46 .. .Incisors of s:maJJ, Rodent .... Near month Big Nemahaand,mouth Wolf River, 

*I am indebted to Mr. Meek for the arrangement of this ~atalogue. 
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CATALOGUE II.*-COAL MEASURES. 

CRINOIDEA,. 

No. 1.. .• li!Jhinocl'inus (new species.) 
No. 2 .... Poteriocrinus v1-ato1if(Jl'rni.•, Troost Mss. 
No. 3 .... Pvterincrinus (now species.) 
No. 4 .... AcUrwcrinusf. 

ZOOPHYTES, 

No. 5 .... Ohaetetl!s mffll1porae1J11S. 
No. 6 .... Zaphl'cntis (3 or 4 undet. spneies.) 
No. 7 ..... i1tm~1opllyll1w• 1,r,,·qni,.m .. 
No. 8 .... Clm}iora (uudet. spoci••s.) 

llRAOII~Ol'ODA. 

No. 9 ... Prm~i<ctus co.1tatus, Sowerby. 
No. 10 ... Productus punctatus, St>We1•by. 
No.11 ... Productits sern'ircticuln.l.us, Fluming. 
No.12 ... Produ~t1t11;nuricatus, Norwood and Pratten. 
No.13 .•• Productus Nebm .. wensis, Owen. 
No.14 .•• Productus 117..tbashcnsis, Norwood&Pratton. 
No.15 ... Prod11ct11.s splcnllens, N01·wood and l'ratten. 
No. 16 ... Producti.s cora, D'01·big. 
No.17 ... Produ.ctus aeq1dcostat .. s, Shuma1·d. 
No.18 ... (fhonetes granul·ifera, Owen. 
No.19 ... 0/wnetes Srnitlii, Norwood and Pratten. 
No. 20 ... 0honetes mesolllba, Norwood and l'ratten. 
No. 21 ... l1lwnetes VerneuiUo:n<i, Norwooll, & Pratten. 
No. 22 ... 0ltonctcsparva, Shumard. 
No. 23 .. ~ Ortli:is umbn1.culMrn, Buch, 
No. 24 ... Or/his resu1iitu1ta f PllillipR. 
No. 25 ... Ortltis (•J>ocios uudet.) 
No. 26 ... Spirifc1• Afe!<.1ebaelianu• (Roomer); ,sp. triJ,>l·t-

caia, Hall, (non Kuto1·g1i.) 
No. 27 ... Spii•ifer lin1iatus, Mnrtin. 
No. 28 ... Spir(fer Kentucl.:ensis, Shumard. 
No. 29 ... Spin;/'er lie1nip!wata, IIall. 
No. 30 ... Spirijer plano-convcia, Shumard. 
No. 31...,'ipin'fer (sovera.I undot. species.) 
No; 32 ... 2llrebratu!a subtiZita, IIall. 
No. 33 ..• T. sulcata, Phillips. 
No. 34 .. '.l!Jrebrati.!a (sp. nndet.) 
No. 35 ... .Discina (new sp.) 

ACEPIIALA, 

No. 36.,.Allorisma terminal.:S, Hall. 
No. 37 .... A/Jorisrna 'l'llglil(l.rig, Kini:i. 
No. 38 ... Allorisrna (sp. undet.) 
No. 89 ... .MyaUna subq!<adrata, Shumard. 

ACEPHALA. 

No. 40 ... Avicula subpap11raceaf Vornoul!, 
No. 41 ... Av·lc10la (2 species undot.) 
No. 42 ... Pecten. 
No. ,13 ... I't!ctcn (2 sp. undot.) 
No. 44 ... Leda antla, 111111. 
No. 45 ... Lnill (now ~p.) 
No. 46 ••• 7Hli.nmn11a11rnf;!lis11, Hall. 
No. 41 ... <~1.nUmii1tr1>lui (Hp. Utld<Jt.) 
No. 48 ..• C1w1Unia (Hp. undot .. ) 
Na. 40 ... fJ.11pricnr<lia occi1.f<•nl11li.1, Ifo.11. 
No. 50 ... Ar<'a (2 sp. undet.) 
No. 51 .•• l'inna {now sp.) 

GA.BTEitOl'OUA. 

No. 52 .•• StniparoUus (liuxchus) catilltJi<les, Conrad. 
No. 53 ... .lkll.e>'t1]llum Uriif 
No. 54 ... .TMlcrnplwii (Hp. undet.) 
No. 65 ... Bellerovlum lti'MllmB. 
No. 56 ... 11eU<Jro11lum p11rr.e1rinatus, Oonr11d. 
No. 51 ••• Tnrbri {op. uudet.) 
No. 58 ••• l'Zmtrtitamaria. szihacr11!ata, Conrad (P. OOl't>-

n11ln.), lfoll, 
No. 59 ... Ln.,onema (sp. undet.) 
No. 60 ... Miirch.iBonit• {•P· undet.) 
No. 61 ... Nanta. (1p. und~t.) 
No. 62 ... Zl'usi<linri cy'IA.ndrica-, l!'lschor. 
No . .;:i.:.JJ't1s·1<Um1 (now Ap.) 

Ol~!'ICA.I.Ol'OOA. 

No. 64 ... Nrx1'til11s t1tlmrr.u1'il1rn 1 Sowerby. 
0No. 65 ... l\'i.!1ttil11• {•P· un<fot.) 
No. 60 ... Grm:laUf;ll! pl<tnrli'lii/11rm1'.•, Shumard. 
No. 67 ... GmtintitrJs (2 now ~PWJios.) 
No. 68 ... OrtlumcJ•tUlrll (llGw Hp.) 

CRUS't'A<llllA.. 

No. 60 ... I'ltlUtpsia (now sp.) 

Ji'lSIUlS. 

No. 70 ... Taetb. and bones of undot .. ,genera. 

l'LAN'rB. 

No. 71 ... C'a!amitr..~ (sp. undot.) 
No. 12 .. JJpltaeretl.a (Rp. undet.) 
No. 73 ••• Sigillaria (2 sp. undet.) 
No. 74 ... Ll'pitl.otl.entl.rm (sp. undet.) 

CATALOGUE III.-ST. LOUIS LIMESTONE. 

ORINOIDEA. CRINOIDEA.. 

:No. 1 ... Rikucltinus. (Mclllnites) mullipora, Owen No. 5 ... Poteriocrinus =nnolittformis f Troo1t.Mes. 
and Norwood. No. 6.wl'W.tywinus angu!at!<B, Shumard, 

:No. 2 ... Echinocrin!<B ( Oiila.ris) Neretf Dosor and ZOOI'IIY1'1!lS. 
Ab"llSSiz. No. 7 ••• Lillto$trot£an Gli.nade1w•, Casoolna u. 

No. 3 ... EchinoC'l'inus (now sp.) No. 8 ... Zaphi-entts (2 or 3 specios.) 
'No. 4 •.• Poteriocrinus 'ftingUJ,actylus, Sh~d. No. 9 ... Syringopora (sp. undet.) 

* I nm Indebted to Dr. Shwna,rd for the following Catalogues of Fossils. 

• 
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:BRACIIJOPODA. GASTER()PODA. 

No. 10 ... Produdus cora, D'Orbig. No. 21 ... &raparoll11s. 

No.11 ... Pmductus .Altonensis, Norwood & Pratten. No. 22 ... Natica. · 

No.12 ... Productus rn1~ricatus? Norwood & Pratton. No. 23 ... .Loxonema. 
No. 13 ... At1·ypa? Un{!ulata, Nicollet. 

No.14 ... .JJ,tr!Jpa f (several new species.) FISHES. 

No.15 ... SJ>i>'igem (Terebratula) Roissy1; L'Eveille. 

No. 16 ... Ortkis wnbr<tcul11'1n, Buch. 
No. 24 ... 07,adodus and C!ochliodus. 

No.17 ... Sj)ii·ifer (several new •pecics.) MOLLUSCA BJWOZOA. 

ACllPIIALA., No. 25 ... Fen.,tella (several undet. species.) 

No.18 ... Pectcn llfissoiwientris. 
No.19 ... A·v·ioula;. · 

TRILOBITES. 

No. 20 ••• Arca. No. 20 ... Phil!ipsi4 (new species•) 

CATALOGUE IV.-ARCHIMEDES LIMESTONE. 

CRINOIDEA. BRACIII01'0DA. 

No. l...:Eakinocrinus (2 new ap,) 
No. 2 ... Pentrernites jtorealis, Say. 
No. 3 ... Pentremitc,9 pyr1;form·is, Say. 

No. 21 ... .Atrypa (several new species.) 
No. 22 ... Spi:dfe1· st:riatu.i;, Sowerby. 
No, 23 ... Spl"rz'ji;'t' ·incra.~salusf Eichwald. 

No. •.! ••• P~mtrenii'tes su,l1Jatu1;, Itoonier. 
No • . 6 ... Pentremi'te~ 7,qtern({r!1·11ds, Owen and Shu

mard ( P. o1Jliquatus Roemm•.) 

No. 24 ... Splrljer Lcidy'i, Norwood and Pratten. 

No .. 6 ... Rintrem.ilcs cwrt-n."I, ShumarU. 
No. 1 ... Potcriocrima jlm·calis, Yandell and Shu· 

mard. 
No. S ... R>tcn·ioc1•inus mantfnnnis, Ytm1.1B1l a.ndShu

mat'.d. 
No. 9 ... Aurocr'ibitts'~lt1, 'Yandell. 
No. 10 ... Agassizo1rrirws d4ctylij'<lrrriiil, Troost ll:l'.SS. 

CORALS. 

No.11...Zetphrentis spirwlosa, Edw. and Jiaimo. 

No. 12 ... 0yatlwphy1lnm (new sp.) 
No.13 ... Oya.thoxonia (uew sp,) 
Ji' o. 14 .•. Chaetetes (new sp.) 

DRAOUIOI'ODA. 

No. 15 ... Produclus pu'llfJtatu.s, Martin. 

No. 16 ... Prorlltctu,s sein>i·eticulatus, Mal'tin. 
No.11 ... Produetus eiegwns, Norwood and Pratten. 

No.18 ... Productus li'ie:niingi, Sowerby. 

No. 19 •.. Sj)irigera ( Tt!rein·atula) BO'issyi, L'Eveille. 

No. 20 .•• Spirigera (new sp.) 

No. 25 ... ,~frfjer s11fnosu.s, Norwood and rratten. 

No. 26 ... Orthfr; uml;raeulwn, Buch. 

No. 27... Ort/tis (uew sp.) 

GAS'l'EROI'ODA. 

No. 28 ... C!rpitlus (nevi sp.) 
No. 29 ... Pleui·otomaria (2 specie$.) 

AOEPIIALA. 

No. 30 ... Pinna (new sp.) 
No. 31 ... .!fodiola (uew sp.) 

MOLLUSCA Bll.YOZOA. 

No. 32 .... tforchi1neclip(ira archimcdcs, Lesuem~. 

No. 3:l ... Fl;ncsttll<t (2 or more species.) 

TRILOBITES. 

No. 34 ... Philliynia Meramecensis, Shnmnrd. 
No. 35 ... l'ltilliJ.isia (new sp.) 

1'ISIIES. 

No. 36 ... Oocltliodus (sp. undet) 

CATALOGUE V. - ENCRINITAL LIMESTONE. 

ORINOIDEA. 

No. 1. .. Plat!Jorimr,s planus, Owen and Shumard, 

No. 2 .•• Platyerinus disooideus, Owen and Shumard. 

No. B ... Platycriinus A'li>ericanu•, Owen & Shumard 

N<>. 4 .•• PW.tym"inus crm-ugatus, Owen & Shumard. 

No. 5 ... Platycri•.>US (undet.) 
No. 6 ••• lJlchocrinus 01)atus, Owen and Shumard. 

No. 7 ... Agaricocrinus tubaei·osus, Troost MSS. 

No. S •.• .Actinocrinuswnicornus, Owen and Shumard. 

No. 9 ... Actinocrinus rotu1Ulus, Shumard. 

No.10 ... .ActinocrinU. Ohrisf:!}i, Sbt!mard. 

Na. 11 ... .Actinocrinus Ko•iindd, Shumard. 

Cll.INOIDEA. 

No. 12 ... .Actinocrin·us l'1is.!01trieitsis, Shnmard. 

No.13 ... .ActVnoori'nw; 'Vi,Tneuilianwr, Shumard. 

No. 14 ..• .Actinl)Crinus concinnus, Shumard. 
No. 15 ... Mcgistoo'rinus (new sp,) 

No.16 ... Potel'iocl'inus Meekianus, Shumard. 

No.17 ... Penti-eviites elong(ttus, Shnmard. 

No. 18 ... Pentreinites &iyi, Shumard. 

No.19 ... PentTemites Nol'WOodi, Owen andShum!t.rd. 

No. 20 ... Pentrernites melo, Owon and Shumard. 

No, 21. .. (!rinoids (several nndet. genera.) 



218 GEOLOGICAL SURVEY. 

nltAOHIOPODA. 

No. Zl ... Prod1wtus p·unclatus, Martin. 
No. 23 .•. Pro<foctus c01·a, D'01·blgny. 
No. 24 •.. Productu.• se·mfreticulatzts, Martin. 
No. 25 ••• Prodztelus Altonensis, Norwood and Pratten. 
No. 26 •.. 0ltonefos Shmnardiana? Koniuclc 
No. 21 ..• 0lwnetes Logani, Norwood and Pratten. 
No. 28 .•• Spirifm· striatus, Sowerby (Large var.) 
No. 29 .•• Spirifcr cu'J!idatus, Sowerby. 
No. 30 ..• Sp'i;-ffei· ltneatus, Martin. 
No. 31.. ... 'lp1'.n'fer rot,,ndatus, Sowerby. 
No. s2 ... Spii-tfe>•B1trlin.gt<mentds,NorWOOtl& Pmtten. 
No. 33 ... Spi>-ifer (new sp.) 
No. 34 .•. Orth is ( Ortldsina) wnbi·aculum, Duch. 
No; 35 ... Orthis NicheUni, L'Evoille. 
No. 36 .•. Terebratuht ! lamcllosa. 
No. 37 •.• Z'&rebrahda (:i 111rgo smooth species.) 
No. 38 ... Spirigcra (Tacbratulu) Rm:ssy1:, L'Rroille. 

'BRAC!IIOPODA. 

No. 39 •.. Atrypa (2 new species.) 
No. 40 ••• Rhynconella Mi.1•ouricrisis, Shum!\rd. 

GASTimOPODA. 

No. 41 •.•. Eitomphalits catillus, Sowerby. 
No. 42 ... Eu,mnphab.N~ 1Jfl'.ssow1'i1~ns1'.s, Shumard. 
No. 43 •.• Lo:r,oncma (sp. unilet.) 
No. 44 ..• Plcurotmnaria (sp. undet.) 

DRYOZOA AND ZOOPHYTES. 

No. 45 ..• Gorgimia (new sp.) 
No. 46 •.• Rcteporat Z11nt, Norwoo1l and Pratten. 
No. 4T •.• F't:nest"1la (2 or morti spocle•.} 
No. 48 .•• Polypora. (now sp.) 
No. 40 .•• 0yathopltyllwn (now sp.) 

TltILODr'rJilS. 

No. GO ••• PMll(psi<t (2 sp. undot.) 

CATALOGUE VI. - CHEMUNG GROUP. 

CRINOIDEA. 

NI>. 1.. .• 4ctinocrinusf (2 sp. undet.) 
No. 2 ... Or-i111JM (undet. genus.) 
No. 3 ... Plat11w·inm (sp. undet.) 
No. 4 •.. Pcntremites Roemeri, Shumard. 

ZOOPHYTES. 

No. 5 ... AltwtJli'te.~iienn/cularlsf McCoy. 
No. 6 ••• F1Jnestell<i rhooil!(fera, Phillips. 
No. 7 ... Jilmestelltt (sp. undot.) 
No. 8 .•• 0eriopo»a (sp. undot.) 

BRACHIOPODA. 

No. 9 ... Product1•~ w·enulatus, Shwuard. 
"1'<o. lO •.• Prodztcl1<S -~fal'ckisonian11s, Kon!nck. 
No. ll •.• P1·oduct11s mtbaculeatus, Murchison. 
No. 12 ... Procluctu.s 'infn1itus, Shumard. 
No. 13 .. J!honete.'> ornala, Shumard. 
No. 14 ... spi,-(fer striatus" Sowerby (small var.) 
No.15 ... Spir(fcr 1>!1.tc1·onat1u;? Conrad. · 
No.16 •.. SpiriJcr Mtrionensi.I, Shmriard. 
No.17 ..• Spirif<,r (C'yrtia} cuspi.datus, Sowerby. 
No.18 ... Spfrifer lfncatus f Martin. 
No.19 •.. S]>ir(fei• (l>fm·t-ini.a!)peculiaris, Shwui1rd. 
No. 20 ... UyrUa acuUro.~tri...r;, Shumard. 
No. 21...Rhynconclla (Atr1JPa) occidentl!lis, Shum'rd. 
No. 22 ... .Rliyrwonel'la obscu1·a-plfeata, Shumard. 
No. 23 ••• Rhynccmella (Atrypa) oreoa,.ia, Shumard. 
No. 24 ••• Atrwa ('P· undet.) 
No. 25 .•. Terebmtula fztSiformis! l\Iuroh. and Vern. 
No. 26 ••• Leptama d,p,.cssa., Dalman. 
No. 27 ... Odhii! 1cmJ.wacul·wm, Buch. 
No. 28 .•. Orthis l>fichclini! L'Eveille. 
No. 29 ••• 0rtltis •'.esupinata, Phillips. 
No. 30 ..• Orbiculoidea (new sp.) 

AOEPHALA. 

No. 31. .• A.vicula circula, Hall. 
No. 32 •.• Avi&nla Cblpei·ensis, Shumard. 

AClel'IIAT,A. 

No. 33 ••. Avicula suMuplif:ata, D'Orb. (A11·i~1du du• 
pUcata, Hall, not Sowerby.) 

No. 34 .•• Kytilus elmig1itus, Shum11rd. 
No. 35 ••. cttrdimnorpha suleata, Itonlnok. 
No. 36 ••• Arca argutt1I l'hllllps. 
No. 37 ... Arca Ah'b·sow·I°(?Jl.Si's, Shumard. 
No. 38 ... A,.ca. (now sp.) 
No. 39 ... Nucult! bellatul<', Hall. 
No. 40 ... Lyonsia, (now sp.) 
No. •U ••• All<!ri.mia? .Tlannibal1msis, Shumard. 
No. 42 •. .Jsocai·rlia (r:ww sp.) 

Cl~PI!ALOJ.>ODA. 

No. 43 .•. Nau.lilus (Rp. un1!ot) 
No. 44 .•. 0y·rtocm·iw (Mw sp.) 
No. 45 •.• Gomplwcci·u.s (2 undot. sp.) 
No. 46 .•. Ortlweer<ts (sp. undet.) 

GASTEROl'ODA. 

No. 47 .:. Olteinii-itzift tenu.ilineata, Shumard. 
No. 48 ..• Conulai"ia (now sp.) 
No. 49 ••• S/,n111ai-oll11s (2 new sp.) 

CRUSTAOl!1A. 

No. 50 ... Proelus Swall!lw·i, Shumard. 
No. 51. •• Pr<ietus M1~so1briensis, Shutnurd. 
i;;o. 52 ..• Phillip•·ia (sp. undot.) 

MOM<USCA BRYOZOA. 

No. 53 ... Several undett<rminod spociea. 

l'LANTS. 

No. 54 ... Ji'ucoidcs caud!V[Ja.IZU 

!NC:EltTllll SETHS. 

No. 55 ... Filicites gru~iis, Shumard, 
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CATALOGUE VII. - HAMILTON GROUP. 

No. 
N(). 

1 ... Atrypa reticularis. I No. 3 ... 0yathophy"Uum (a species characteristic of 

2 ... Spirifer (• common species at Falls of Ohio, the Hamilton Group, at Louisville, Ky). 

in beds equivalent to Hamilton Gl'oup, 
of New York). 

CATALOGUE VIII. -ONONDAGA LIMESTONE. 

:<IOOPI!YTES. ZOOPHYTES. 

N (). 1. .. S11rin,qopora titbiporoides. No. 9 ... Acervularia .Davidsoni r Edw. and Haine. 

No. 2 ... Zapltrenlis coryiicula, Losuenr. 

No. 3 ... 0yatlwphyllum rugosu1n,, !fall. 
BRACI!XOPODA. 

No. 4 ... lilwosites biisaltica, Goldfuss, 

No. $ ... lilLvoiites pol11morpha, liisinger. 

No. 6 ... J!uvosites (sp. undet.) 

No. 7 ... AJ..eolites su/Jwbicutari.•f Lamarck. 

No. 10 ... At~ypa 1·eticuta1is. 
No. 11 ... Atrypa (sp. undet.) 
No. 12 ... Pcntame>'U.I (2 sp. undet.) 
No. 13 ... Stroplummta (a species, like one of the shell 

beds at the Falls of Ohio.) 
~No. 8.,,J~mmonsil.t liemis]Jhcrica. No.14 ..• 0lwnetes (new sp.) 

CATALOGUE IX.-DELTlIYRIS SHALY LIMESTONE. 

CRINOIDEA. 

?io. 1 ... Huplocrinlls (now Hp.) 
·No. 2 ... 0ti·rwids (several undot. species.) 

IlD.AC!l!Ol?ODA. 

No. S ... .sj>i!'if~ (sp. un&rt.) 
No. 4.. • .Leptaena depregsa, DaimaU. 
No. G ... LB11taima (new sp.) 
No. 6 .•. o,.this (very nearly allied to 0. hybril.la.) 
No .. 1 ... 0rthi»degantulal 
No. $ ... .tlt1'ypGt (now sp.) 

BRACllIOl'ODA. 

No. 9 ... 0apulus (Ac1'ooulia) angulata, Hall. 
No. 10 ... P latyostoma (similar to P. Niagarensis of 

Niagara Group.) 
No. 11 ... T'u1'UO (new sp.) 

TRILOBITES, 

No.12 ... Dalmania tridentife>·a, Shum.srd. 
No. 13 ... P hacops (sp. undet.) 
No.14 ... 0lteii'uriis (11ew sp.) 

CATALOGUE X.-CAPE GIRARDEAU LIMESTONE (Lower lielderberg Group.} 

CitINOIDEA. 

No. 1. .. Glyplocrinus .fimbriatus, Shumard. 
No. 2 ... }fi)mocrinu.•jle,,uosu.I, Shmnard. 
No. 3 ... 1llntaculiti>.• incurvus, Shumard. 
No. 4 ... PuZaeastm· f (new sp.) 
No. 5 ... Orinoids (several UJ!det. genera and species.) 

CORALS. 

No. 6 ... Trematopora (2 or 3 species.) 

BRACHIOPODA. 

No. 7 ... Leptaena inlJ$O:mJsta, Shumard. 
No. 8 ... Lcyitaena (new sp.) 
No. 9 ... Orthis (2 or 3 species undescrlbed.) 

. No. 10 ••• Orthis Missouriemris, Shll.lll11rd. 

ACEPI!ALA. 

No. 11 ... .AvicuZa (new sp.) 

GASTEROPODA. 

No. 12 ... Platyostoma (2 or 3 •pecies.) 
No. 13 ... Tu>'bot (new sp.) 
No. 14 ... Plcuroloniaria (new sp.) 

TJULODITES. 

No. 15 ... O!Jl>haspis Girardeaaerisis, Shumard. 
No.16 ... Acidaspis HaUi, Shumard. 
No. 11 ... Asapltus (sp. undet.) 
No. 18 ... Proetus depressus, Shum&rd. 
No. 19 .•• Encrinurus delloideus, Shumard. 
No. 20 ... 0lieirurus (sp. undet.) 

CATALOGUE XI. - HUDSON RIVER GROUP. 

No. 1 ... (!lw.etetes Zycope:rilim. 
No. 2 ... Orlhiii jugosa, Carley and Ja.mes' MSS. 
No. 3 ... Orthis sUbquadrata, Ilall. 

No. 4 ... Leptaenasericea, Sowerby. 

I No. 5 ... Leptaena alternata, Conrad. 
No. 6 ... Leptaena p'lanumbona, Hall. 
No. 1 ... Atrypa capax, Conrad. 
No. 8 ... LinlJUla quadrata, Hall. 
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No. 9 ..• Li"ngula fragilis, Shumard. 
No.10 .•• Lingula (sp. undet.) 
No. 11 ..• Linguliz ancyloUlea. 

I No. 12 ••• Asaphus (lsotelus) megislos, Locl>e. 
No. 13 ••• .Dalmania (new sp.) 
No. 14 ... Calymenc senaria. 

CATALOGUE XII. -TRENTON LIMESTONE. 

CRINOIDEA. 

No. 1. .. Hoinoc,.-inus (sp. nndet.) 
No. 2 ... Cr-inoi.d (undet.) 

ZOOPIIYTES. 

No. 3 ••• Chaetcte" lycoperdon, Say. 
No. 4 ... Stteptola.:mia c01·nioula, IIall. 
No. 5 ..• Reccptacalitcs sulcata, Owen (Coscinopora 

suleata, Owen, not Goldfuss.) 

MOLLUSCA BRYOZOA. 

No. 6 ... Ptylodicta acuta (Escharapora am1ta,, Hall.) 
No. 7 ... Ptylodicta ?'ecla (E,cliarapora recta, Hall.) 

BltACIIIOPODA. 

No. 8 ... Orlhl' lynx, Eicbwald. 
No. 9 ... Orthis disparili.,, Conrad. 
No. 10 ... Orthis tricenaria, Courad. 
No. 11 ... 01'this subaeqnata, Conrad. 
No. 12 ... Orthis pr.t;tinella, IIall. 
No. 13 ... Ol'tMs teslud;int'1-iaf Dalman. 
No. 14... Ortlds (now species.) 
No. 15 ••• Lept<wna sr,ricea, Sowerby~ 
No. 16 ... Li'plucna alternata, Conrad. 
No.17 ... Lrptaena. rldto'idea, Conrad. 
No. 18 .•. Lcptaenafilitexta, Hall. 
No.19 ... .A.trypa 1'l'.curm'.rmd.ra, IIall. 
No. 20 .•• Atrypa increbesccns, IIa.11. 

ACEl'lIALA. 

No. 21. •• Car<liomo•J)ha 7J<tn,,ta, Ho.JI. 
No. 22 ... Edmorulia subtrunca,la, Hall. 

GASTEltOPODA. 

No. 23 ... ltfoi·cldsmda bdlicincta., Hall. 
No. 2·1 ... Jrfu,reldsonia bic'l'.-ru~tn, Hall. 
No. 25 ... J,fu,rchi.,oni:a 11racUis, Hail. 
No. 26 ••. Su}JUl'ites elonuata., Conrad. 
No. 27 ... Pleumtoma:ritt? lt~nt'icuta-n:u, Soworlly. 
No. 28 ... Pteu,1·olmnart'.a-urn.ln:Nc:lrlc~, Hall. 
No. 29 .•. Plei.trotomai·ia, snlit.i'li.,triata,, Hall. 
No. 30 ... P /carot1Jmai·•ia (•p. undot.) 
No. 31 ... Bellcrophon bilobatu.,,o;, Sowo.rby. 
No. 32 ... Loxoncmr, (now sp.) 

CEPHALOPODA. 

No. 33 ... Ortlwec1'lts jww111<m., II~ll. 
No. 34 ... Ortlwce»as ;,crtclmile, Hall. 
No. 35 ... Orthoceras (undot. sp.) 

TRILOBITES, 

No. 35 ... nlaiinus cra..~sh:r:uu.la., "\.Vah1. 
No. 37 •.• Daf1iumia ( Phacops) callic<1J!H1l,rn, lfa.11. 
No. 38 ... Cheirurus 1plcure.xnntlwrma1, Cfreou. 
No. 89 ... A.~aplms Jowcn.i:is, Oweu. 
No. 4.0 ... Oythcn ("P· undot.) 

CATALOGUE XIII.-BLACK-RIVER LIMESTONE. 

No. 1 .•• Gonioce'ras anceps, !foll. 
No. 2 ... Ormoceras tenuijiluni, IIall. 

I No. 3 ..• Cgthere m1.blacvis, Shumard. 

No. 
No. 
No. 
No. 

CATALOGUE XIV.-CALCIFEROUS SANDROCK. 

1. .. Pleurotoma1'ia (2 or 3 species,) I No. 5 •.• Loxoncina (now sp.) 
2 ... Murchisonia melaniaformis, Shumard. No. 6 ... 11urbo (now sp.) 
3 ... ;..l:{ttaparollus (Ophileta) lei,ata, Vanuxem. No. 7 ... Orthoccras JJ'N.. '.migcnium, Vn.nuxem~ 
4 ... Stmparollus (Ophileta) complanata, Y11nnx. No. 8 ... Orthis (sp. u11dct.) 
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c. 
TREES AND Sl!R UBS. 

It is deemed expedient to give a catalogue of such trees and shrubs as are 

mentioned in tho Report, to avoid th!l necessity of repeating their scientific names, 

a.nil still ermblo all to determine with certainty, from the common name used, 

what tree is referred to. I h:wo followed the nomenclature of the North American, 

S11lva, by l\foiho.ux and Nutt11ll, for scientific and popular names, except where 

othe1· common nttmcs itro more prev11lont in Missouri. This is not given as a 

oataloi~no of all the trees of l\liBsouri, but of the most common in the pitrts of the, 

Stato c::mmincd. Thero mo.y be some mistnkes in one or two of the less important 

specie~, as I itm cornpellod to depend upon my field-notes 11lonc, while making the. 

01~taloguc, not h:~ving access to tho collection. 

I am indebted to Mr. l~REP1!1RW riwu, of Louisiana, for tho privilege of 

examining hhi large and vi1lu11blo collection of horbaccous phronogamons and crypto

gamous plantB of Mi~sout'i. 
ALllBR. 

Alnu.i scru1a/a. Common Altlcr-On streams in Newton and I,11wrence counties. 

l'rino,1 foclli,r;atu,j, l3111ck Alder, Wi11tor-Berry -In wet land, and wooded bottoms.* 

Al''.l'Llll. 

Matus cororwia, Crab Apple - Dorde!l'iin!I rich prairies o.nd in open forests. 

ASll • 

.filraxinus Amer£cana, White Ash - Common in good dry soil. 

Ji'raxinus .irunlmcifoliri, Blaok Ash - Not so abunditnt as the foregoing species. 

P'raxinus quarlr1zngitl1zta, Blue Ash- On good soil, qui to a hundant. 

Zanihoxylurn Amcricanum, Prickly Ash- In bottoms nnd moist places. 

BASSWOOD. 

'!'ilia Amerfoana, Amcricnn Linden or Ume - In rich soils, not very abundant. 

Titia Jletcroph!Jllti?·J· Large-leaved Lindon or Lime- Very common in rich soil. 

nlllOlI. 

Betula 'ritura, lted Birch, River Birch-On the borders of ne11rly nll our streiµnr;. 

llLAOKllERltY. 

Ruhus Oanadcn.iis, J,ow Blackberry or Dow berry - In open forests. 

Rubu8 cuneifoliu.Y, W cdge-le:wcd Blackberry - In forests and on the borders of 
prairies and field~. 

BLADDE]l-NUr. 

,>;taphylea ti·ifolia {Gra,y), A:rnerican Bladder-Nut- Under bluffs and in rayines. 

"' When no localities are given, the sPl<Clos is gemirally diffused thl'Qugh i;J;ie State, wherever ~pro
priate so!ls occur. 

t This tree agrees vory nearly with Nuttall's, but the loa.ves are less to!l1entosc; it also differs ti'om 
M!chaux's alba, in having the peduncles $11b4ivi<;ted. 
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:BUCKEYE. 

Aesculus Okioensis? Ohio Buckeye -On the borders of streams, in middle counties. 
i!escuZus Zutea, Large Buckeye - In low rich soil, in middle and northern counties. 

:BLUEBERRY. 

Vaccinium - Several species; not common. 

BOX-ELDER. 

Negundo aceroides, Box-Elder or Ash-leaved Maple - In rich bottoms ; abundant. 

BURNING BUSH. 

Euonymus atropurpitreus (Gray), Burning Bush-On Little Pomme de Terre; very 
beautiful when in fruit. 

BUTTONWOOD, 

Platanus occidentaZis, Sycamore - In the bottoms of all our principal streams. 

BUTTON-BUSH. 

(Jephalanthus occidentalis, Button-Bush- In wet places and beside streams. 

CEDAR. 

Juniperus Virginiana, * Red Cedar- On dry limestone bluffs and on the sands of the 
Missouri bottom. 

CHERRY. 

Oera8U8 serotina (D. C.), Black or Wild Cherry-On the best soils in the State. 

COFFEE TREE. 

GymnocZadWJ Oanadensis, Coffee tree - In rich soil, bottom and high land. 

COTTON·.WOOD. 

PoiuZ'tfB Oanadensis, Cotton-Wood- In the bottoms of all our large rivers. 

CORAL BERRY. 

Sympkoricarpus vuZgaris (Gray), Coral Berry or Indian·Currant-E.verywhere .. 

CURRANT. 

Rib84! - Several species, but none are abundant. 

DOGWOOD. 

Oornua jlorida, Flowering Dogwood-On bluffs and ridges; generally very spa?se. · 

ELDER. 

Bambucus Oanadensis, Common Elder-Very large in rich bottoms. 

ELM, 

l!Zmus Americana, White or American Elm -Abundant on the best soils in the State. 
Ulmus rubra, Red or Slippery Elm - On good soils; but not so common as the last. 
Ulmua alata, Wahoo Elm-Very common in the region of the Iron Mountain. 

GRAPE. 

:Yitis aestillalis, Summer Grape - Abundant on good soils. 

*There are several marked varieties of this·tree in Missouri. 
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Vitis labrusca, Fox Grape - On good soil in the Missouri valley and on high lands. 
"Vitis cordif olia, Frost Grn.pc - On good soil, on high l::lnd and in bottoms. 

Several other species are abundant in the State; one is called Slough Grape. 

QltEEN lntIElt. 

Smilax rotundijolia, Green Brier - Very common in thickets and beside :fields. 
Smilax ulauc1z, Glaucus Green Brier - In thickets,' in ravines and beside roads. 

GOOSllBEltltY. 

Ribes 011nosbati, Prickly Gooseberry- In the central counties. 
Ribes rotundijolium, Wild Gooseberry- In woods ~nd. on borders of prairies. 

GUM. 

N.'lfMa B!Jl!Htlica, Black Gun1 - In the neighborhood of the Iron Mountain. 
TAquillambar sty1·aeijlm1, Sweet Gum - Southern Missouri. 

llAOll:-lll!lltltY, 

CJeltis occidmtalis, American Nettle-Tree or Hack-berry- In low rich soil. · 
Oeltis crassifolia, Hackberry - In rick soils and· low grounds. 

llAZlU,, 

Oor11lu8 Arnericana, American Hazel- In rich prairies and on the borders of forests. 

UAW. 

Viburnum pr1in1foli!1m, Black' Haw - In forests, on good soil. 

5J;ll> RAW. (See Tho1·n.) 

:IIX<liCQ!l:Y.' 

Car11a tomentoaa, Common or Mookernut Hickory-On rich soils. 
Oar11a pecan, Pecan - In the Missouri bottom and on the Marais d<Js Cygnes. 
Carya aquamosa, Shollbark Hickory- Abundant on dry rich soil. 
Oarya sukattt (Nutt.), Thick Shellbark Hickory_: In rich bottoms; nut very large. 
Oar'!;a por·cina, Pignut Hickory- Rich soils, particularly on high land. 
Om·11a microcarpa? Black or Bullnut Hickory-With Post and Black-,Jack 09.k, on 

poor soil. 
Oarga arnara, Bitternut Hickory- On Caps' Creek, in Newton county. 

HONEYSUCKLE. 

Lonicm·a parvijlora, Small-:ftowercd Honeysuckle"- Marion county. 

IlO!tNBEAM. 

(htn;a Vii·ginica (Willd. ), Ifop-llornbeam-'"" Near streams and rocky branches. 
Carpinua Americana, American Hornbeam or Iron-Wood-Sparsely diffused. 

1:11.oN-wooD. (See Hornbeam,) 

JUDAS TltEE. 

OerciB CanadensiB, Red Bud or Judas Tree.._ Abundant on good soil. 

LOCUST. 

Gleditschia triacantlws, Sweet or Roney Locust- In the richest soils of the State. 
Robinia pseudo-acacia, Common Locu:st-'Naturalized in the older parts of the State. 

LINDEN: (See Basswood.) 
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MAPLE. 

Acer eriocatpum, White Maple- In the river bottoms, very common. 
Acer nigrum? Sugur Tree- On good soil, most abundant where moist. 

MULBE!l.RY, 

.M:oru,~ 1-ubra, Red Mulberry-On rich fands; genera.Uy diffused, not very abundant, 

NETTLlrrT!l.EE. (Sec Hack-Berry.) 

OAK. 

First division!.- leaves lob1Jd, lobes ro·1tndcd. 

QuB'i·cus alba, White Oak'" - Dry soil; excellent timber. 
Qucrcn.~ m,acrocarpa, Over-Cup White Oitk, or Bur Q,1k-Low rich soils; good timher. 
Quercus obtusiloba, l'ost 0>1k- Dry, poor soils; timber moat durable of all our oaks. 

Be1:ond di1Ji.sion - leaves c.om'Bl'l1t toot.fwd. 

i/·ucrci.s bfrolor, Swamp White <hk, often called Bur Oak·- On low, rich and damp soil. 
Q1'ercu.~ prinus, Chesnut White O:tk- W ct rich soil, in Fhnded pfoces. 
Quercu.s ·1nonticnla, Hock Chesnut Oak_;_ Dry soil on rocky bluffs and riclgcs. 
Qitercus acw1d1uit11, Chesnut0,1k; Yellow Oak-Ou limestone bluffs and in dry bottom~. 
l/ite.i·cits p1·inoidcs, ? Chinquapin or Dwtirf Chesnut Oak - In tho South-Wost forger 

than usual ; acorns often pedunclod. 

Third division - leave.• sntirc. 
Que-rcus imbricaria, Laurel Oak, erroneously called Pin Oak- On borders of pr:iirleB 

and fields. 

])'ourth division - leavc11 lobed, lobes rnw:romzte. 
Que-rcu.~ lwteropltylla, t B:trtram's Oak- In Cooper and Pettis counties. 
Quercu.~ nig1·a (Lin.), Bh1ck-J11ck Oak - On the poorest soil in the St11te. 
Quercits t'ilwtoria., Blflck Ouk - On good and medium soil; exccll<mt timber. 
Quercus coccinea, Scarlet Oak- On good soil ; in the northern and central coimtiea. 
Quercusrubra, Red Oak-Ou damp rich soil; very forge in the north'ern counties. 
quercus palustris, Pin Oak- On low wet soil, in swamps a.nd bordering wet pr11iries. 
Qi;ereus ambit/ita, Gray Oak - Very rm·e in Boone, Howard and Cooper counties. 
(/uerciM jiilcata, Spanish Oa,k - Rare in the South-West. 

O'SAGE ORANGE. 

1'faclura aurantiaca, Osage Orange - I saw a single stalk of this tree in the valley of 
Spring River. 

PAl'AW. 

A.nona triloba, Papaw - In rich soils, particularly under limestone bluffs. 

l'llRSIMMON • 

.Diospyros TTirginiana, Persimmon-In good soil on the borders of prairies and fields. 

*In Pettis I found a sing~e full-grown tree, which was very similarto tho Q.1icduneulata of 
Europe. 

i" This rare tree was discovered in the forest of Pettis, and in Cooper, at Pleasant G1~eon. M1-. Meek 
saw it &'nth of Round Hill. We could find but one tree in each place. Tb& largest waA two feet In 
diameter. 
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PINFl. 

Pi.nus mili•i, Yellow Pino -In the noighborhooLl of the Iron Mountain, and in the 
South-West. 

PT~UM. 

l'nuw.~ Americana, Red Plum- In rich bot.toms, 1mll on the borllers of the prairies. 

I'OPI<AJt (see Cotton Wood). 

l'lllCKr.y ASII. 

Z1111t!.o.t.,i1lMm Amcricmmm, l'ri~kly AHh - In wet places on tho borders of prairies 

nn•l forests. 

IWHFl. 

R1w: scti11cra, Priiirio lto:;o - Vory Hhowy on the bor1lcrH of prriiries, and in open 
foreHtH. 

SoveraJ other species were obaorv<itl in tlrn St11te. 

11.AHl'HN!tn.Y. 

lfob1is n/r(qrwu,v, H<i1l lt:1Hpbm·1•y - Common on tho bor1lm·s of fic.lds imd forests. 

lt.ubui 01·tddmtr1./i.<, U111ck lt11KplHi1·1•y or Thimbl<i-licny .-.... ln open forests, aml beside 

l'D!ILlH llll<J ffo)tlH, 

8YOAM01tll. 

l'.lrM111urn ocl'irlnnta.ii'.q, Buttonwood or Amol'ic:m Plano 'l'reo - In tho bottoms of all 

the· prinoipjl<l .m,~~·""~··'"''''""'''' 

SUl\IAO!lS. 

ll/iu.~ Mpa.UiMt, Dw.1;!'£ Stm111ch- Common by tho bor11crs of ffold~, roads and prairies. 

R!i1i.q glitlm~, Smooih Surrrnch- 'rhis i8 ttbttncl1111t by tho road-side iincl in open forests. 

R!tu,q tvpMiw, St1Lg-horn Snn1aoh - OfLen in clu8tors in pr!liries. 

Rims toxfoodeiulron, Poi8on Ivy or Poison O<Lk - On rich soil~,. fargo and abuncliint. 

lllms aromatica., ]!'J.·11gmnt Snm11ch-Abnnd11nt in forests, and by roads and fields. 

Sl'IllA~JA, 

Spirae1z op·1ilijoli11, L., ]'lowering Spiraea or Nine· btirk- On limestone bluffs, bordcr

·ing streiuns. 

SA8~AFUA8. 

Lauru.v sas.wfra.,, Sassafras - Common on medium soil, very large in ?vfarion. 

SllRVHUJ.I!JlRR:l1" • 

.JJ.melanclder Oanaclensis, T. anu G., Wild Service-Berry or Shatl-Bush-Ou bluffs 

and in forests. 

STAFl<'·TRFllil. 

o~taatrus scandens, Sta:fl' 'Tree -On river-banks anu broken bluffs. 

T!IORN, 

Orataeu·us tomentosa, ·Black Thorn - In forests in the central counties. 
Orataegus coecinea (Gray), Red Haw or White Thorn-'- Abundant in open forests. 

OrataerJu.i punctata, Dotted Thorn"- On bluffs and ridges and high lands generally. 

There are eeveral other speeiell «>f Thorn in Mi~souri. 

P-II. 
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'rRUMPE'r CREEPER. 

Tecoma radicans, Trumpet Creeper - This magnificent plant is seen climbing over 
the bluffs and trees in all parts of the State. 

WALNUT. 

Juglans nigra, Black Walnut- Large in bottoms, and common on high rich soil. 
Juglans_ cathartica, White Wn.lnut or Butternut- In low rich soil, and under bluffs. 

WILLOW. 

Salix-There are numerous species of willow in Missouri, which ip·ow on tho borders 
of our streams and lakes. 

WINTER DERRY. 

Prinos laevigatus, Winter Berry- In low wet forests and thickets. 

The Tulip Tree (Liriodendron tulipifera), the Chestnut ( Oastanca • Amc1·icarrn), 
a.nd the Beech, grow in Southern Missouri, according to Dr. Engelmann; but I h:we 
not seen them. 



E. 

GLOSSARY 
OF GEOLOGICAL AND OTIIER SCIENTIFIC TERMS. 

$OMii: o~ wmou WEU ~AiU;N FI\Olll LYE!.L'S rml!C!FLEB OP OEOT.OOY· 

A.ccpllrl.Zous. The Acophafo are that tlivisiou of moll1moons m1i1110,ls, which, like the 
oyat(Jr iJ.1t1l 8Citl!op, a1·0 without hc1t1!8. '.l'ho clltas Acoph:t!a of Cuvier C(!ll'.l!Jl'C
hondR mu,ny gonor11 of 11~1imu.h with bivalve shells, and a few which are devoid 
of shells. 

A.lpa;. An order or division of tho oryptogamic clu.ss of plants. The whole of the 
sea-weeds are comprohcnded u111lcr this (livision, anll ro1:rny frosh-water species . 

.Alluvial. '.l'ho Mljcctivc of alluvium, which s<1e • 

.4.Uuvion. Synonymous with nlluvium, which sec. 
Alluvium. Tni8 formntion comiist~ ~£,J;!~~JN.ql\l,l'Ji.,,,marla, humus nml vnri.ous ani

mal )'elll.tl!~J!~,.-~iliUU!n.tmgin our l'i~e~~, lakes and oceans . 
. A.lum-Stonc, Alumina, Alumirw'/:ts. .A.lulllin~ ft! tl1e base of pure clay, and str11ta of 

efoy n.re often mot with contltining mu,ch iron pyrites. When the fatter sub
at1>nce d~composes, sulphuric itoid is proiluced, which unites with the aluminot1s 
earth of tho clay to form alum. Where manufoctories are established for ob
taining tho alum, the.indurated be<ls of olay employed are called Alum-Stone. 

A.mmon£tc. An extinct and very mi,mcrous genus of the order of molluscous animnls 
cnllcJ Cophalopo<la, alliocl to tho modern genus Nautilus, which inhabited a 
chambered shell, cuned like a coileil snake. Species or it are founcl in al 
geologicfll pcriocls of the sccornl1u7 strata; bnt they h11ve not been seen in the 
tertiary bed~. 'J:hey arc named from their resemblance to the horns on the 
statues of J npiter Ammon. 

Amorplioi.is. Bodies devoid of regular form 
Amygdaloid. One of the forms of the Trnp-rocks, in which agates and simple min

erals appear like almonils in a cake. 
A11aZog11e. A body that resembles or corresponds with another body. A recent 

shell of tho same species as n fossil shell, is the Analogue of the latter. 
A.nthracite. A shining subst11nce like black-lend ; a species of mineral charcoal. 
AnticlinaZ Axi.i. If a rrt11go of hills, or a valley, be composed of strata, which on 

the two opposite sides dip in opposite directiolls, the imaginary line that lies be
tween thern, towa.rcls which tho st.rata on each side rise, is called the Anticlinal 
Axis. Plate XIV., No. 1, shows an Anticlinal Axis where the Magnesilln 
Limestone comes to the Surface. · 

Archimedes Limestone, The name of the formation on which rests the St. Louis 
Limestone, and derives its name f.rom its most char!Lcteristic fossil. See page 95. 

ArenaceoiM. Sandy. 
Argillaccous. Clayey, composed of clay. Etym., argilla, clay. 

P-rr. 2 
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Basalt. One of the most common v11rieties of the Trap-rocks. 
"Basin" of PMis, "Basin" of London. Deposits lying in n, hollow or trough, 

formed of older rocks, sometimes used in geology n,lmost synonymou~ly with 
"formations" to express the deposits lying inn, certain cavity or (.leprcssion in 
older rocks. Oscola is in a geologicnl basin. See Pl. XIV., No. 4. 

Bed or Stralwn. A layer of rock, the whole of which exhibits some common 
chumcter. 

Belemnite. An extinct genus of the order of molJuscous aninrnls callctl Ceplmlopoda, 
h:i.ving a long, str1tight. and chmnhered conic'tl shell. 

Bird's-Eye Limestone. This is the name of a fo1Tuation in the New York SyRtem. 
See pr1ge 114. 

Bitumen. Mine1·rtl pitch, of which the tar-like substa.ncc which is often S<'cn to ooze 
out of bituminous coal, when on the fire, und which mt1kes it cake, is u good 
example. 

Bit1trninous Sha.le. An argillaceous slrn.lc, much impregnated with bil:nmcn, which 
is very common in the Con.I Mea.surcR. 

Blaclc-Rivm· Limestone. A member of the New York SyrJtmn. Sec p!tp;e 114. 
Blend,1. A mct:tllic ore, a componud of met:Lllic zinc with sulphur. 
Blujf. A name given to the lacustdnc formn.tion which forms C01111cil Bluffs, nnd 

gives ch:m1cter to nen,rly n.11 the bluff scenery on the lower i\fo:sonri. 
Blujfs. High bunks which present n. precipitous front to the ~en. or :t river. A term 

used in the United States. 
Bottom Prairie. The formation on which rests the prairies in our ;ivcr bottomB, 

which usuµ.lly,QQ.Jl£sJ. "Bottom Prairie," to distinguish it from the high-lnnd 
, prairie. 

Botryoidal. Resembling a bunch of gr:ipes. 
Boulders. A term for farge roundetl blocks of stone lying on th c Eau·face of tho 

ground, or sometimes imbcddetl in loose soil, different in cowp<miLion from 
the rocks in their vicinity, and which liave been, therefore, tr:11u:portetl from n 
distance. 

Breccia. A rock composed of ang1ilar fragments connected together by lime or other 
mineml substance. · 

Calcareous. Containing lime. 
IJalciferozts Sandrock. A member of the New York System, which rests upon the 

Pots,lam Sandstone. See page 114. 
Oafo Sinter. A German .name for .the deposits from springs holding carbonate of 

lime in solution -petrifying springs. 
Calcareous Spar. Cryshtllized e:trbonat.c of lime. 
Ohalcedony. A silicious simple mineral, uncrystalliied. AgateR 11re partly composed 

of Ch:tlcedony. 

Cambrian System. Is a name suggested by Mr. Sedgwick, to designate p11rt of the 
Silurian series of North Wales. 

Cape Girardeazt Limestone. A name given to a member of the Sylurian System from 
Cupe Girardeau, where it was first observed. See page 109. 

IJ",rbon. An inflammable snbst11ncc, one of the simple elementary bodies. Char
coal is almost entirely composed of it. 

Carbonate of Lime. Lime combines with grettt avidity with carbonic acid, i1 gaseous 
acid only obtnined fluid when united with water, - and the compounds of it 
with other substances, are called Carbonates. 
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Carbon(ferous. A term usually applied, in a technical sense, to an ancient group of 

soconditry ~tr1tt1t, but any bed contu.ining coal may be said to be Carboniferous. 

011rbo1111tmJ Sprin11s. Springs of w1itcr, conto.ining carbonic· acid gas. They are 

very common, cspcci1illy in volcitnic countdcs; and sometimes contain so much 

g1is, that if 11 Iittlc sugar he thrown into the water, it effervesces like soda-water. 

Oarbrmfc Ac1:!l ct1M. A Mtttml gas which often issues from the ground, especially 

in Vl)lc11nic countries. 

Oqihnloporlrr.. A ofo~s of mollusoous animals, having their organs of motion arranged 

ro niul tho h encl. 
Cetar.en. Au or1l<ir of' V(it•tehr1itcd mammifcrous animals inhabiting the sea. The 

wlmlc, dolphin antl unrwal aro cx1imples. 

(Jluil!c. A whito c1wthy limo~tont1. 

Okal;!Jlicate. W1itor hol1ling iroll in sol11tion. 

OlMrt. A. siliciottH miuoml, nearly allied to chalcedony and flint, but less homogene-

ous arul ~implo in toxt1iro .. 

C/1cmu11,9. 'J'hu mmo ot' a member Qf the New York System. See page 101 •. 
OMuritic .'1111111. S11nd (lOlorml groon by 11n nthnixhu•o of the simple mineral chlorite. 

Ol1outmrn .ldmr.itimc. Is tho tutme of the formation im1netli11tcly below the J<Jnorini-

tal :Limo~tnnc; it is ao callotl f'1·om tho Chouteau Springs, where it w11s first 

obsorvod. Seo pnge 101. 

OteaVtt,IJ~. Co1•tt.1iu 1•ocks, usmilly ciillod Slate-rooks, may be clc1wct1 into an incle!l.

nite numbor of thin lnminm which nre parallel to c11ch othor, but which are 

gonernlly not pm•11llel to tho phmes of t.lrn truo sti•nt11 or 11iycra of deposition. 

l'he plt1110H ot' olc;ivage, thot'.ot'ore1 11,1·0 dJ!ti~able :from those of stratifi-
o,a:Wmi~r.r,i -.. ,· · · ,,,,. ' 

CcaZ J!'ormai1~n.•1 This telll!'l il'"fe't'ttl?1~~tift~ mb~!'lthe Ii~ t!:J"OoM :Mea

sures. '.1.'b,en o.re, howevor, "ooal formntions" in all the geological periods, 

.'Wb&M1er any of the varieties of coal form o. principal constituent .part of a. 
group of 8tr11ta. • 

Oonformable. When the planes of one set of strata are generally parallel to those of 

another act, which are in contact, they are said to be conformable, but when the 

planes arc not pamllol they arc non-conformable. In Fig. O, p. 90, the Soil and 

Ilhift' tire conformable, while the Drit't rests unoonformably upon the lower strata. · 

Oonolwid<il. ltoserubling a sholl; usecl in mineralogy, to designate a particular kind 

of fmoturo like the surface of a shell. · 

Oongeners. Species which belong to the same genus. 

Oong!omarate or l'wlding.itone. Rounlled wnter-worn fragments of rock or pebbles, 

cemented together by 1i.nother mineral substance, which may bo of a silicious, 

calcaroo\lH or argillaceous natu1•e. 

OosmouonlJ, Oo.1moZ01JtJ· Words synonymous in meaning, applied to speculations 

respecting tho lirst origin or mode of creation of the earth. 

Orater. Tho circulttr cavity at the summit of a volcano, from which the volcanic 

matter is ejected. 
Oretaceoua. Belonging to chalk. 

Crop Out. A term to express the rising up or exposure at the surface of' a stratum 

or series of strata. 
Crustacea. Animals ha'l'ing a shelly coating or crust, which they cast periodically. 

Crabs, shrimps and lobsters, are examples. 

Crust of tlie Jila'l'tk. See "Earth's crust." 

Orustaceom. Animals having 11 shelly coating or crust, which they cast periodically. 

Crabs, shrimps, craw-fish and lobsters, are ,examples. 
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Oryptogcmiic. A name applied to a class of plants, such as ferns, mosses, sea-weeds. 
and fungi, in which the fructific!Ltion or organs of reproduction are concealed. 

Crystals. Simple miner!Lls are frequently found in regul!Lr forms, with facets like 
the cut-glass drops of clrn.ndelfors. Qnartz being often met with in rocks 
in such forms, and beautifully transparent like ice, was called ?'ock-aystal, crya
tallo.~, being Greek for ice. Hence the regultir forms of other min:erals are 
called Crystals, whether they be clear or opaque. 

Crystalliiw. The intern11l textme which regul11r c17stals exhibit when broken, or a confused assemblage of ill-defined CrystnJs. Lo11f-sug:tr 11nd strdui1ry-nmrblc 
have 11 Orysb11lin<J texture. Sugar-c11ncly 11nd calcarcou8 spar arc crysta,JJizcd. Oycadece. A small 11ml very anomalous order of flowering plants, chiefly 1'ouud in l\Iexico, the East Indi:tn lsbnds, So11th Afric(L lLnd Austmli11. They uro Gym· 
nogons as to ovules, anJ neither Exogens nor Endogons in tho wood of their 
short, simple or brnnched trunks, and tll.ey hiwe dicotyledonous seeds. Tho leases are pinnated (like those of cocoa-nut pfllms), and when young 11rc rolletl 
inwarcls !LS in Fems. The wood fibr·es arc curiously perforated, nnd nrnrkod, 
by which they are recognised in 11 fossil stat.a 11s wcll 11s by the trunk !Lnu foli
age, and the cones, which cont:i.in the male flowers. 

Debris. Fragments of rocks removed by the u.ctio11 of water or frost. 
Debacle. A great rush of waters, which, bre!Lking clown 1111 opposing ba.rricrs, ct1r

ries forw;;ird the broken fr11gme1its of rocks, and spreads them in its conrse. Delta. When a great river, before it enters the sea, divides into seprtri•to streams, they often diverge nnd forin two sides of a triangle, the SC!1 being the base. 
The land included by the three lines, and which is inv4riably alluvial, was first 
call~d;·trr'tlrll''case'af·nr~··Nne, a dehi, from its resoml.illuwo to the letter of tho Greek alplrnbet which goe.g by that m1mo. OeologiBis r1pply the term to alluvfal 
land formed by a river :1t its mouth, without refo1•ence to itH precise slmpe. 

Deltl1,1;ris S!ial!f Limestone. A name given to a fornrntion of tlie New York System. 
See page 109. 

Denuda.tion. The c11rrying awu.y, by the action of running water, of a portion of 
the solid materials of the land, by which inferior rocks are laid bare. 

Detritus. l\fotter worn or rubbed off from rocks. 
Dicotyledonous. A grand Jivision of the vegetable kingdom, fourtdoJ on the plant 

h:1ving two cotyledons, or seed-lobes. 
Dilzwium. Those accumulations of gravel and loose m:1terials which, hy som" geolo

gists, are said to have been produced by the action of a diluvian wave or Jeluge sweeping over the earth. 
Dip. When a stratum does not lie horizontally, but is inclined, the greatest inclina

tion to the point of the compass towards which it sinks is called the dip of' the 
stratum, and the angle it makes with the horizon is called the angle or dip of inclination. 

Dolomite. A crystalline limestone, containing m11gnesia as a eonstitnont part. 
Drift or Diluviuin. A formation of the Recent period, made up of sands, clays and 

boulders, which some geologists have supposed was formed by the waters of the Deluge. 
Dunes. Low hills of blown s:i.nd that skirt the shores of Holland, England, Spain and other countries. , 
Dykes. When a mass of the unstratified or igneous rocks, such as granite, tr!Lp, and 

lava, 11ppears as if injected into a g):eat rent in the stratifi@d rocks, cutting 
aeross the strata, it forms a dyke; and as they are sometimes seen running 
a.long the ground, l'lnd projecting, like a wall, from the softer strata on , both 
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sidos of them ho.ving wa.stod a.way, they are oa.lled, in the north of England and 

Scotland, Dyke8, tho provincial name for wall. It is not easy to d1·aw the line 

between dykes and veins. Tho former a.re genera.Uy of larger dimensions, and 

havo tl1eir sides par111lel for considernble distances ; while veins han, generally, 

many ramifications, and theso often thin away into slender threads . 
• 

Bartli's Orust. Such snpcrficinl parts of our planet as are accessible to human ob· 

scrvation. 
E11crfaitat Li111estono. Tho nu.me o:f the lowest division o:f the Carboniforous Sys-

tem; anu dorives its no.me :from its numerous Encrinites. See pago 07. · 

Enaogcns. A ola~s of !lowering plants, whose stems present no distinction of wood, 

pith tLnd b1wk. The wood is disposed in 1.n1:0.tll0~, placed nearer the air.is than 

thoso ot tho 1mivioua yoo.1', aa in palm trunks. This class answers to tho Mono

ootylotlons o:f J uHsieu. 
Eocene. The groo.t tertfary era. is divided into four periods, the first of whieh is 

called FJoco11e., indioa.ting tho.t in the bods of this division, we see the first, traces 

or datM of' the presont order of things. The class of :fossils most serviceable 

in determining tho relntions of tho existing to tho extinct speoiee, are sl1eZt8, 

and it is between those, more p11rtfoulv.rly, tho.t the comparison has been made. 

Out of 11bout 1, 200 shells discovered in Europe in this lower uivision of the ter

tiary rc>cks, thM.y·elght only are identical :with species known to be livlng. 

This small proportion (about three per eent.) varies a little, of eoul'ae, with 

tho deposits of ditrerent regions; n.nd the deposits of this fo1•mation, like those 

of 11ny other, are oha.ractcrised leHa by tho ?Ocise proportion wf t!JAb: extinct 

, ,~ls, thll.ll by po~se~~in~ \!: pb111· At s]1ejje p%'llil.'lr te the particular ern, 

, :.-.... 1 UellbF '8Pfiry g~o~~!~~~;,,.•1i,:w• ;,,,,,,., 
11.aarpm'w.d.· ·The abr••ce 6.!'1& riife''or rmgn ·•: ''' · '· · • · ··· · · · · · 
JDmgon11. A claJ#I ~ 1fowering pla.uts whose stems have bark, wood and .pith. ·The 

b~rk.itillcreased by layers deposited within the previously formed layers n.Jltl 

the wood, o~ lo.yers or rings placed out&ide o:f! those of·the i)revio11s year. This 

class answe~s to the Dieotyledons of Jassieu, and includes all common English 

trees except pinc1:1, &o. (See Gymnogens.) 
Exuvire. Properly speaking, the transient parts of certn.in animals whioh they put 

olf or lay down to assume new ones, as serpents and ea.terpillars shift their 

skin; but in geology it refei·s not only to the cast-o:fl:" coverings of anim11:1s, but 

to fossil sh.ells o.nd other remains, which auimals have left in the stri1t& &f the 

earth. 

Falm111. A French provinoiiil name for some tertiary stratfl abounding in shells 

in Touraine, which resem)lles in Uthologion.l oharacters.the "Ora~" of ·Nor.f~lk 

and Suffolk. ' ' 

Fauna. The various kinds of anim11ls peculiar to a country oonstitute its Fauna, 
as tho varfous kinds of plnnts constitute its Ftora. The term is derived from 

the Fauni, or rural deities, in Roman Mythology. 
Fau1t, fa the la'llguage ·of. miners, Is the s.udue:a interruption o't the eo:atinulty of 

strata in the same plane, al)compa.nied by a oraok or fissure varying jn._width 

from a mere line tP severo.l :feet, which is generality filled -with broken stone, 

clay, eto . 
.FeZspar. A simple mineral, wll.ich, ·next to qua.rtz, constitutes the chief material of 

JIOOks. 
FeZ8pathiQ. Of or belonging to. felsp91l'. 
Ji'erruginoui. Anything oontaini11g'iron. 
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Ferrztginous Sandstone. The name given to the formation which immediately under
lies the Coal Measures anU. contains an important Stratum of Hem~1tite. See 
page !JI. 

Fissile. Easily cleft, dividing readily into an imlefinite number of parallel laminoo, 
like slate. 

Flora. The various kinds of trees and plan ts fo1rnd in any country, constitute the 
Flora of that country, in the !tmguage of botanists. 

Ftnviatile. Belonging to ti river. 
Formation. A group, whether of alluvial deposits, sedimenttLry stratv., or igneous 

rocks, referred to a common origin or period. 
Fossil. All minerals used to he c:1lled fo~sils, but geologists now use the word only 

to express the remains of animals nnd phmts found buric<l in tho cmrth. 
Fos&ilifm·ous. Cont:lining organic l'Cmuins. 
Fucoid. What resembles v. l'ucus or sea-weed. 

Galena. A metallic ore, 11 compound of lc:1d and sulphur. 
Gasteropods. A division of the Testacea, in which, us in t.he limpet, tho foot is at

tached to tho body. 
Geode. A sphorim1l hollow st.one, whose cnvity is u:im1lly filled with cryr;t:i.ls. 
Glader. Vv.st nccumulations of ice and hardened snow in the Alps and other lofty 

mountains. 
Gneiss. A strntificd primary rock, composetl of tho s:1me materi:JJs ris granite, hut , 

ho.ving usually a l1wgor proportion of mica, aml a hmim1ted tcxt.11ro. The worll 
is a German miner's :t.erm. 

Granite. An unstmtifiell 01· ignMns rock, generally :found inferior to bl' associated 
with ·tn:1ro1aesiciftllesri'iitificd rocks, nnd sometime" pc1iefrnii11g them in the 
form of dykes and veins. It is usually eomposed of th1"ee 11implc minor111H, fol
spar, quartz and mica. Granite Knob"" i:i matlo up of so!itl gm.nitc. Seep. UM. 

Graywaclce. Gra.uwackl!, v. German numc, fol'merly used by gcologiHtH for the 
lowest members of the second:wy strata. '.l.'he rock irl vm·y often of it grlly color, 
hence the niime; grau, being German for gray, and wacke being n provinciiil 
miner's term. 

(}reenstone. A variety of trnp, composetl of hornblendo anll feh1par. 
Green Manure. When green crops, as clover, arc plowed in for improving the soil, 

they are called green manure. 
Greensana. Beds of Silnd, sandstone, limestone, belonging to the Cretaceous Period. 

The name is given to these beds because they often, but not alwa.ys, eonti1in an 
abundance of green earth or chlorito sc11ttered through tho substance of the 
sandstone and limestone. 

Grit. A provincial name for a coar~e-grained sand.stone. 
Gypsum. A mineml composed of lime and sulphuric Mid; hence called, also, sul

phate of lime. Plaster v.nd stucco are obtained by ex:posing gypsum to v. strong 
heat. 

Hamilton Group. The name of one member of the New York System. See page 
. 106. 

HO. The chemical symbol for water. 

*It would givo us great pleasure to comply with the suggestion of the Republicrxn, and Ufla the 
name "Granite Mount," as it was christened by the party at Pilot Knob, hnrl wo not. twod thls 
name in several places where it can not be changed. .A party christened it Granite !{nob, In the ca.rlt po.rt of the summer. 
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Hornblende. A simple mlnernl of 11 ditrk green or black color, which enters largely 

into the composition of scver11l varieties of the tr11p rocks. 

llo1·nstone. A silicious minernl suhsb1nce sometimes ne11rly approaching to flint, or 

common quartz. It h11s 11 conchoid:1l fr11eture, aml is infusible, which disfo1-

gnishes it from compll.ct fclspnr. 

Hudson Rioer Group. '.l'he name of 11 form:Ll:i.on in the New York System. See 

p11gc 110. 
Iliimus or Vegetable l!foul1l. A t11nk brown suhstnnce, formed by the decom;1osition 

of veget11ble matter. It is very 11hund11nt in tho bottom prr1iries and 11llnviums. 

Iceberg. Gre1i,t masseri of ice,. often the size of hills, which float in the polrtr llnd 

adj11cent sens. 
ltJncou,q Rocks. All rocks, rmch as l1wfL, tmp and granite, known or sup11osed to 

have been melted hy volcanic hC11t. 

lnortJanic. Not produced by vital 11.ction. 
In Situ. In the placo where they woro formed. 

Joint.1. Fissures or. lines of parting in rocks, often at right a11gles to the pl,1111.is of 

stl'atification. Tho partings which divide columnar basalt into pris1ns are 

joints. 

Lamina!. Latin for plates; uried in geology, for tho smtiller li1ye1•s of which a 

stratum is freqttcntly composed. 

Lamcllifcroits. Having '1 structure consillting of thin pfotes or leaves like paper. 

Lava. The st.one which tiows 'in 11 mclterl stt1,t.e from a volcano. 

Lias. A provincinl name, :doptcu iri >;ciei · .w;i,ge, for a. particular kind of 

limestone, wl!ii , mg c amcteriscd together with its associii.ted he<ls, hy pe-

culiar fossils, forms a particular group of the secondary strata. 

Li.r;nite. Wood converted into a kind of coal. 

Litlwlo;7icaZ. A term eKpressing the stony structure or chamcter of a mineral mass. 

We spe11k of' the lithologioa.l character of a stratum as distinguished from its 

zoologic11l char:wtcr. 

Litltopi·apldc Stone. A slaty compact limestone, of a yellowish color and fine )l;rain, 

used in lithography, which is the art of dmwing upon aml printing from stone. 

Lith.op!i.ite.v. The o,nimals which form stone-coml. 

Lithographic Sandstone. This fornmtion der-ives it.s name from the lithographic pro-

perties of the bed~. Section 2, page 63, was engraved upon it. See page 105. 

Littoral. Bclongin1! to the shore. 

Loam. A mixture of' s111ul and chiy. 
Loess. A recent form;1tion on the Rhine. 

Madreporn. A genus of corals, but generally appliec1 to all the corals distinguished 

by superfici:11 st:i.r-slrnped cavities. There are several fossil species . 

.1.lfagnesfon Limestone. A limestone which conttiins Carbonnte of Magnesia. It is 

also used to designrLte some of the older formations of the West. The Magno· 

sian Limestone Series of Section 1, comprises the Ciilciferous Sandrock and 

Potsd111n Snudstono of the New York System. 

Mammoth. An extinct species of the elephant (E. primitJenitts), of which the fossil 

bones are frequently met with in vnrious countries. The name is of Tartar 

origin, a,nd is used in Siberia for animals th;tt burrow under ground. 

Mammillary. A surface which is stndded over with rounded projections. 

Harl. A mixture of' clny and .lime; usu::tlly soft, but sometimes hard, in which case 

it is called indurated marl. 
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11fast0Clon. A genus of fossil extinct quadrupeds allied to the elephant. So called 
from the form of the hind teeth or grinders, which have their surface covered 
with conical mammill:1ry crests. 

Matrix. If a simple mineral or sholl, in place of being detached, be still fixed in a. 
portion of rock, it is stiid to be in its matrix. 

3IaclwnicaZ Origin, Rocks of. Rocks composed of sand, pebbles or fragments, are 
so called, to distinguish them from these of a uniform crystalline texture, which 
are of chemical origin. 

llfctaniorphia Rocks. A stratified division of hypogcnc rocks, highly cryst:1lline, 
such as gneiss and mica-schi~t, ancl so namcll bectiuse they have been altered by 
plutonic action. 

Jr[ica. A simple mineral, having a shiniug silvery surface, and cap11blo of being split 
into very thin elastic leaves or sc11les. It is often called talc in common life, 
but mineralogists apply the term talc to :1 di:fferent mineral. Tho brilliant SC!1.1M 
in granite are mica. 

Jiica-s7;,te, JJiica-scliist. One of the metamorphic or crystalline stratificll rocks of 
the hypogene class, which is chM'lldcl'izell by being composed of a large pro
portion of mica united with quartz. 

:Oiioccnc. A divi8ion of te1•tiary strata intervening between the Eocene and Pliocene 
formations; so c11llcd, because a mino1·ity of its fossil slwlla aro i·efcral!le to 
living species. 

lrloZlusca, Molluscous Animals. Animals, such as shell-fish, which, being devoid of 
.bones, have soft bollies. 

JJ[orainc. A Swiss term for the cl6bris of rocks brought into tho valleys by gfaciers. J1fozmtrtin,f;.~!1J:f~,-A.,§,!1!:!g.:s,"o.f Iimcdono strnfo., nf which the gcologic:1l poHition is iinmec!i:ltely below the Coal l\Ieasurcs. 
Murirtte of Soda. The scientific n:1llle for common culinary S(llt, because it is com· 

posed of muriatic acid and the alkali soda. 
Muscliclkalk. A limestone, belonging to the Upper New Rell S1111dstono group. lt3 

position is between the l\fagne.sfan Limestone and the J,ias. '.!.'his form!ltiou lwa 
not yet been found in England or America, ancl the G<mnau 11ame is adopte(l 
by English geologists. The word means shell limostone. 

New Red S1in1lstone. A formation so named, because it consists chiefly of sanely antl 
nrgillaceous strata, the predominant color of which is brick-roll, but it coutttins 
portions which are of a greenish-grey. These occur often in spots and stripes, 
so that the series has sometimes been called the v11riegatccl S:1nustono. This 
form:1tion is divided into the Upper New Red, in which the Musche!lrnlk is in· 
cluU.ed, and the Lower New Red, of which the Magnesian Limestone is a member. 

Nodule. A rounded irregular-shaped lump or mass. Etym., lliminutive of noJu.s, 
knot. 

Non-co11jormable. See conformable. 

Old Red Sandstone. A formation immediately below the Carboniferous Group. The 
term Devonian has bean recently proposed for stmta of this age, because in 
Devonshire they arc largely developed, and contain many organic remains. 

Oolite, Its. A limestone, so n:1med because it is composed of rounded particles, 
like the roe or eggs of a fish. The name is also applied to a large group of 
strattt, characterized by peculiar fossils, because limestone of this kind occurs in th ls group in England, Prance, &c. 

Organic. Produced by vital action. 
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Organic Remain.~. Tho ron:ui.ins of anitnitls nncl plaats (organized bodies) found in n. 
fossil lltate. 

Ortlwc~ra/1r,, Ortlwccrrtlites. An extinct genuH of tho or,Ier of Molluscous animals, 
011lfod (foplrnlopod:t, thM inlmbitoll 11. long-clunnbcrct1 conici1.l e,holl, liko a straight 
horn. 

0Ht1wlot/.'I· That diviBion of :mntomy which trc:its of the bonoR. 
Onontlaf!ct Lim~stune. A mcll!bcr of' tho Now York System. See page 107. 
Outliers. Whon 11 po1·tion of stl'n.'tum <rncnrs at some di~tiu1cc, <letnched from the 

gcnoml n111.ss of the form:Ltion to which it belong,~, some pr:ict.icitl mineral sttr· 
vcyors call it nn oiitli11r, aml tho torm is adopted in goologicrLl fongungo. In 
Plato XIV., No. 5, tho Cl1outc11u Limestone hotwcon Buffalo and Ilolivnr, is an 
outUer. 

Ovate. 1.rl~c shape of rLn ogg. 
Oxide. The combination of o. moti1l with o:x:ygon; rust is oxide of iron. 
Oxygen. One of the oonstitttont p11rtl:l vf the atmosphere; tlmt pnrt whtoll supports 

life. lfor 11 filrthor expfanatior1 of the word,· consult elementary works on 
ohomistry. 

PalmozoiG. A namo givon to tho oldor fossiliferous rocks. 
Pala;ontolog11. The science which treats of fossil remrLins, both o.uimal and vegetable. 
l'ola[!ian, l'claf!ie. Belonging to the derp se11. 
l'eirolcuin. A liquid mineral pitch, so c11llod bocnuse it is seen to ooze liko oil out of 

tho rock. 
Plicenogainous, or l'lw1wro1;amic l'l< "-~-ll!ili•·by Linnruus to those plants, 

iu which tb.e p~ o org1ms 1:1ro 11pp11rent. 
Pit C!oal. Ordinary conl; orLlled so bo~ause it is ohtnine<l by sinking pits in the 

gl'Ottntl. 
I'l1uiti1,: Olrty. One of the bed~ of the 1'loc~110 '.L'orti11ry PcrioJ; so c111lod, bcc11use it 

is nHcd for rmLking pottery. All cli1ys of 11. Him.ilrLr chamctor o.re pla8tic. 
l'liucano. This i~ dcrivc1l from rnorr., 11nJ recent, 11nd is founded upon the existence, 

in tho bourl whioh it emhraceH, of !L t/rtrat1w n11m1Jcr of recent tlum extinct species. 
Tho l'lioccno rocks 11ro referred to two porious, tho Older l'lioconc und Newer 
P.liooonc. In the Newer l'lioccnc, the number of extinct species is c:x:trcroely 
small. 

I'luton£a Rocks. Oi>nnite, porphyry 11ml other igneous rocks, supposed to have con· 
soli<latod from IL molted sttt!e. 

Porphyry. An unstr11titietl or igneous rock. Tho term is as olcl as the time of Pliny, 
and was applied to rt red rock, with small n.ngu111r w hHo bo11ioa diffused through 
it, which 11ro crystallized folspnr, brought from Egypt. '£ho term is hence 11p· 
plfod to OV(lry spocios of uustr1ttificd rock, in which Jetaolwd crystals of felapar 
are diffuseJ through a b11~<l of other mineral compo~ition. 

Potsdam Sa1idstono is tho name of tho lowest merubo~ of the New York System. See 
pn.ge 129. 

Preci$Jilitte. St1bstances, which ltuving bocn disnolvcd in a fluid, aro scpnrated from 
it by combining chcmic11lly tm'1 forming 11 solicl, thitt usually fnlls to tho bottom 
of the iluitl. This proce8s is tlw opposite to thn.t of cheroicrLl solution. 

Puddingstone. Seo "Conglomerate." 
Pumice. A light spongy lavn, chiefly fclspathfo, of 11 white color, produccJ by gases 

or w11tery VILpor getting access to the po.rticulnr kind of' glrLs:iy ln.va called ob
sidian, when in a sta.to of fusion; it m11y ho called tb.o fro th of melted volcanic 
glass. 
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Purbeclc Limestone, Purbeck Beds. Limestone stmt.1, belonging to tLo Wealden 
Group, which intervenes hecwecn the Green-sand and the Oolite. 

Py·ritcs. (Iron.) A compound of sulphur and iron, found usu:tlly in ye1low shining 
crystals like brass, and in 11lmost every rock st1.,1tified u.nd mrntratific1.l. 

Qua-qua-vcr.rnl Dip. The dip of beds to all points of the comprws :1rouwl n center, 
as in the case of beds of lava ronncl the cra.tcr of ft vole:tno. 

Quartz. A Gcrm:1n provincial term, universally adopt.ed in scientific language, for 
a simple minerr1l composed of pnrc sllcx, or er1rth of tlints: rock· crystal is an 
example. 

Quartzite or Qwirtr.: Rocle. An aggregate of gmins of qu:ntz,, sometimes iiam1i11g into 
compact r:tuartz. 

Roth-todt-licgcnde;;. A ni1me given to a p~u:t of the N cw 11.e.d S:1rnfotono by Gorman 
Miners. 

R'Ubblc. A term applied by quarry-men to the upper fr11gmcntary antl d<1oomposed 
portion of a muss of stone. 

Rwn'inantia. Auinu1l:i which ruminate or chew the cuil, such 11s the ox, deer, &c. 
Sacclwruidal Sand"tone. A member of the lifagnotoian Limestone scrior;, which very 

much resembles loltf-sng11r in 11ppearn,nce. Seo page 117. 
Saccharoi"d, Sacclwrine When a stone has 11 texture resembling thnt of loaf-sng:1r. 
Sandstone. Any stone which is composed of :m agglutir111tion of gt·:.iinK of sand. 
Schist_ i_s often nsed as synonymous wit.h slate; hut it m11y be very u8efnl to distin-

guish between a schi8tose n,nd it sl1tty structure. Tho hypogene 01· primary 
schist.9, as they n,re tcrmcrl, ~1ich n.f! p;neiss, mica-schist mn:'I Otl'llfr.\1, c:i.nnot be 
spT!f"lli1:o"'"'fi11'"'"'tli"ilctffiTtii nUmbcr of parn.llcl lnminm, like rncks wl1icl1 h;we 11 
true shty cle~,vagc. 'l'he uncvon schisto8o byers miea-schi~t und guri~JS1 :trn pro
bably l11ycrs of clepositi.on, which lmve nssnmed :1 cryst.illino tl1xtm·e. l:loc 
"Cleavage." 

Seams. '.l'hin foyers wl1ich separate Lwo stmta of great.er m:i.gnitutle. 
Secondary Stralii.. An extensive series of' tho stratified rocks which compose 

the crust of the globe, with cert11in cha.meters in common, which distinguish 
them from 1111other series below them, c11lled primary, 1tn<l from 11 tltinl scl'ies 
above them called tertiary. 

Sedime'ntrtry Roclcs, are those which hn,ve been formed l>y their nm.tcrials having been 
thrown down from a state of suspension or solution in wt1t(n•. 

Septaria. Flattened balls of stone, gener111ly a kind of iron-stone, or l\farlite, which, 
on being split, are seen to be separated in their interior into irregula.r mn,s11es. 

Shale. A provincial term, adopted by geologists, to express an in<11mtted s1nty clay. 
Sltcll J1farl. A deposit of clay, and other substances mixed with shells, which 

collects at the bottom of fakes. 
Shin.qlc. The loose and completely water-wom gr11vel ou the sea-shore. 
Silex, Si'.Zica. The n(lme of one of.the pure earths, being the Latin word for :fli:nt, which 

is wholly composed of that earth. French g<'ologists have applied it as ti generic 
name fo1· all minerals composed cntil•ely of that O!trth, of which there arc many 
of different exterm1l forms. 

Silicious. Of or belonging to the earth silica. Etym., silex, which see. A Silicious 
rock is one nrninly composed of silex. 

Silt. The more comminuted s:md, clay and earth, which is trm1sported by running 
water. It is often accumulated by currents in banks. Thus the mouth of a. 
river is silted np when its entrance into the sea is impeded by such accumula· 
tion of loose materials. 
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Siluri1m. A nn.mo given by Murchison to tho older members of the Palreozoic 
!tucks . 

• ~imple Jfi11cral. Individui•l minern.1 substn.nces, as distinguished f1·om the rocks, 
which. fast are llHUll.lly n.11 n.ggrcg:ttion of simple minerals. They are not simple 
in regnr1i to their n11ture, for, when suhjeoted ta chemical analysis, they are 
foun1l to comiist of a vn.riety of different.substances. Pyrites is a simple mineral 
in tho senKo we use the term, ~ut it is n. chemicn.l compound of sulphur and iron. 

,<;inter, O,tlC11m1Us or Biliciou11. A Gcrmn.n nnme for a rock p1·ecipit11ted from mineral 
W1ttt1rs. 

Statr.. Seo "Clen.vngo " and " Sohi~t." 
Soil. Seo pngo til • 
.''it. l1mti.• ld11w.•torw. 'rltc mime given to tho limestone formation upon which St. 

J,oui~ ~l.,n.nilH. See pnge !l8. 
l!{t11lactit1~. When wn.tol' holdh1g limo in solution deposits it in drops :from the roof 
• of' a c:wcl'n, long l'odH of atone n.re fo1·mod, which hang down like icicles, nnd 

the~o 1.wo c1illo<l at1il1wtlies • 
• "1t11lafJ111ifr. Wilon water holding lime in solution drops on the floor of a cnvern, the 

w1Lto1• cv:1por1tt.ing fo:weH n. crust composed. of 111yera of lirnest,one: such a crust 
iA c111Iml .vt.11lllt1mlt1!, Tho $t11!11ctit<l from the top and the Stalngmite from the 
bottom oftm1 unit.e nmt form 11 pi1111r. 

StMta, i'flr1t/11111, When Hnvor11! 1·ock~ lie like tho le11ves of a book, one upon another, 
Mch imliviihuil formH a str1tl.1tm; - strntn. is the plural of stratum. 

Stratifiml. ltock~ arrangoll in tho form of atr{J,t11, which see. 
/ilr11tifimt!lnn. An 11.rrungom~11t of roclni in .~tr11,in, which see. 
Strikn. The dlreot~irn> PL.firtl lllJ!: or1rmtl:ll:,'"Wliir!l1 iR 11.lwl\ys nt right n.ngles to 

their prevAilfiig clip. · ' 
lllytnit~. A ki111! of' gro.nlte, so on.lled because it wtts brought from Syene in Egypt. 
S,l/11r.ti1111l A.r.iH. Whon the Rti·1itn dip in opposite dil•ections towards o. common cen

tral itnitgiMry line, it iR on.llcd. o. Hynolinal line or axis. 
7'alu1. When frngmontH nre hrok<1n off by the n.cti.on of the wenther from the faoe 

of 1~ Htoep rock, M thoy 1~oc11mulilto 1>t it~ foot, thoy form n. sloping heap, called 
a tn.lus. ~'ho term is borrowed from the lo.nguage of fortificn.tion, where talus 
mo1i11s tho eutHide of n. wall of which the thicknes~ is diminished by degrees, as 
it riHos iii height, to make it the firmer. 

'l'ertiar11 ."ftr11t1i. A aeries of setlimcmtary rooks, with cl1al'ncters which distinguish 
them from the two other gren.t series of strata,- the secondary and primary, 
whioh lie bnrie1ith them. 

'l'est1lce11. l\folluscous animn.ls, Jmving a ehelly covering. 
'l'!iin out. When a stratum, in the course of its prolongation in any direction, be

comes grndually less in thickness, the two surfaces approach nearer n.nd nearer. 
'l'rap and Tmppean lloclce. Volcanic rocks composed of felspar, augite and horn

blende. The vn.rious proportions and st11to of aggregation of these simple 
minerals, and differences in external forms, give rise to varieties, which have 
recei veil dMin.ot Appellations, such ns bD.ealt, amygdaloid, dolorite, greenstone 
and others. The term is derived f1•om trappa, a Swedish word for stair, because 
the rocks of this class often occur In large tabular masses, rising one above 
another, like the steps of a staircase.. . 

fi.avertin. A limestone, usually hard and semi-crystalline, deposited from the water 
of springs holding lime in solution. 

7renton Limealone, is the name of an important formation in the.New York System. 
See.page 112. 
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Trilobite. A common fossil so named from the characteristic species having the body 
divided into three lobes. 

·Tuff or Pu/a. An Italian name for a variety of volcanic rock of an earthy texture, 
seldom very compact, and composed of an agglutination of fra.gments of scorire• 
and loose matter ejected from a volcano. 

Tu/a, Calcareous. A porous rock deposited by Cf1lcareous Wf1ters, on their exposure 
to the air, and usuf11ly containing portions of plants and other organic sub
stances incrusted with carbonate of lime. The more solid form of the Sf1me de
posit is called "travertin," into which it passes. 

Unconformable. See Conformable. 

Vegetable Moulil. See Humus. 
Veins, Mineral. Cracks in rocks filled up by substances different from the rock, 

which ma.y either be earthy or metallic. Veins are sometimes many yards 
wide; and they ramify or branch off into innumerable smaller parts, often as 
slender as threads, like the veins iu an animal, and hence their narno. 

'Vermicular Sandstone and Shales. A formation below the Chouteau Limestone, which 
derives its name from the vcrmicular markings of the rock. Sec page 108. 

Vitrification. The conversion of a body into glass by heat . 

.Zoophites. Corals, sponges, and other aquatic animals allied to them.; so called be
cause, while they 111·11 the habitation of animal~, they are fi.xed to the ground, 
$'.xd have the forms of plants, 
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E. 

Th!'.l following nn:1lysis, by Dr. Litton, of water from the upper spring of Col. 
Willia.ms, 11t Paris, Monroe county, was omitted in tho proper place. 

Specific gr1wity at temperature of 72~° F., 1.0009. 
In 1,000 grains of the writer were found the following constituents: -

Slllrn, 
Cni·l"ml"Mid, 
Sulphudo add, 
Ohlnrluo, • 
l1uroxldo nf h·ou/1= 
t,iaw, 
MngnMln, 
l'otu.1·mu.~ 

S<idtt~ 

.01298 
.38505 
.23459 
.01G78 
.00599 
.27854 
.03556 
.OJ.998 
.05535 

'.J:h(l ing1•e<lfonts m11y be combinod t,o givo the following composition of l, 000 
grains of tho wittor : -

Carhonnt.o 111' prnt.oxl<lo of Iron, 
OnrlmMto (Jf lluw, 
Ont•lmnidn of mngnt31dn., 
Sulplmto of Hrno, 
Sulr>h~to nf111nguoala, 
Chlorl<io <>f magnoait" 
l:lulplrnt;, of pot.assn, 

S\\lp)J,1it,, or"a'~'":l'.'.''."',,.,~.-... ,~--~·~""~'''"'":'~"'"'':'''''·'''"~' $1.UO/llj • 
&rbonfo aal41 

Total wt1ightofs!!ltn and Clll'bonlo acld, 
Water, 

.00579 

.29973 

.02418 

.85568 

.03096 

.0227$ 
.03696 
.0651.4 
.01208 
.289llS 

1.09958 
998.90042 

1000.00000 

In the above ann.lysis, there is a slight excess of bases above whn.t is necessary 
to combi!lC with the chlorine and acids 

The wntcr from the lower spring of Mr. Willinms wns · found to contain essen
till>lly the same salts, but, in general, in a less proportion. 

* This does not roprosent all of tho iron Jn this water, for l!Ome had fallen as a sediment before 
11nal.ysic. 



ERRATA. 

Page 93-Twentieth line, for Pomme da Terre, &c., read Turkey Creek. 
" 98-Third line from bottom, for III., read V. 

DR. LITTON'S REPORT. * 
Pago G-Scventhline from top; for natural, read rational. 

6-Sixth line from bottom; for Halfner, read Haefner. 
9-Tenth line from bottom; for or, read and. 

'~ 15-Fifteeuth line from bottom; for exmninatiou, read enumoralion. 
'' 17-Si:.d~eenth line from top, and in other planef:i; for stopping~ rt:iud stoping. 
~ 18-L'ifih lino from top, and in other places; fo1· stopped, road stopod. 
" 18-Fifth line from top; for ladder, read Scott. 
" 18-Sixth line from top; for second, re-ad third. 
" 18-Eleventh line from top; for part, road fact. 
" 19-Tcnth line from bottom; for are thre.e, read nre, f,hen, throa. 
'" 22-Fourthliue from to1J; for c6ntinued, re-ad connec:ted. 
'"' 23-Twelfth line from bottom; for moro, rBatl here. 
•• 23-I~ighth line from bottom; for fifteen, read five. 
" 29-Ninth line from top; for lleb11ler, rea<l IIi!Jblei·. 
~' 29-Sixtseoth line from bottom; omit all the inverted cornmas undar, "from 2Jth June." 
" 2\J-"-<k>venth line from bottom; for 61 lbs., rea<l 60 lb~. 

" 31-Si:db line fromb<>tt<>m; for Boldur, read Bolduc. 
" 32-Second line from bottC1m; for Leftd.'f read Lode. 
·' sa.~.r.c.we~h~:f•d_l~~-ho.tto.m;, ~ead: AfttJrpasfiing iulu l11ls, whun imecessful,oponings or 

cavities are reacbetl from ·which .:ilinost all thn mineru.l has beon obfo.inecl, uwl wlifoh aro 
filled with clay, mineral and trn:: 'rhore have, &c. 

" 40-Folll'thline from top; for Potosi, read Poston. 
" 41-:.:·aneteenth line from bottom; for Argnait, read Arquait. 
" 43-Seventh <tnd thirteenth lines from bolfom, an<l in other places, for llec, reaa Koe. 
~ 52-'11enth line from top; omit face. 
" 54-Eleventh line from top; for Hornio's, read IIorine's. 
" 55-Secontl Ii11efrom bottom; for Camp, Roway, re1'd Camp-Rowdy. 
" 56-Thirteenth line from top; fol' Boldue, rcarl llolduc. 
"' 57 -Sewnd line from bottom; omit th-0 inverted commas undc.:;r 1842. 
': 5S-First line from top; omit, ''from May," and all inverted commas nnderthoHe words. 
·~ 58-Thirteenth lino from top; for Neasson, rea.d MnsAon. 

58-Seventeenth line from bottom; omit all inverted commas under, ''from June.'1 
" BU-Eighth line from bottom; for excavate, read reach. 
" 72-Third line from top; for obtained, read attained. 
" 74-Twelfth line from bottom; for ridge, read wedge. 
" 77 -Eleventh line from bottom; for 16.3 pounds, read 62.3 pounds. 
" 77-Fifth line from bottom; for 1,515,619,720,000, read 515,619,720,000. 
" 78-Fourteenth line fron1 top; for below it, becomes, read be1ow, it beeonws. 
" 70-Tenth line from top; for 11,537, read 537. 
'" 85 -Ifou1·th line from bottom; fo1• ore, rettd are. 
"' 9·1-Eighth line from bottomj the sentene:ecommencibg, "The quantities given,'' &c., applies to 

annlyses, Nos. 50 and 51, given on page 157 Of Dr. Shumard's Report. 

Dr. SHUMARD'S REPORT. 

Page 137 -For 185!i, read 1S54.. 

" 141-Fifth line from top; for Palachinus and Echinnocidaris, read Palaechinus ana Echinocidar!s. 
" 175-Twelfth line from top; for formation, read formations. 

*Dr. Litton rlid not ha•e an oppryrtunity Qf reading the proofs of Ms Report. 
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