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G.!.OLOGICA.L. Roo;,1!, ST.ATE ' U~IVEIUITY,. ! 

· CoLU)rnIA, M1sso o n1, December 30, 1860. ~ 

Ho!'I. B. F. )I.AssEv, &crtlaMJ of Stale: ·=- -

• SrB :_ In compliance with the law providing for the Geological Survey of the 
herewith submit my Fifth Report of the progress and condition of that Survey. 

·. Very, Respectfully, · · · · · 

S(ate, I 

· · _ . Your Obedient Servant, _ 
, _;,, G. C. SWALLOW, 

State Geolog-ill. 
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;-_ , ·,· Since my Fourth Report of Progress, in Dec. 1858;· the labors of the 
'-';_ '. Geological Survey have progressed regularly and rapidily to'i'iards comple-

tion ; and the wor~ is now in such a sta.te of advancement :hn.t it can be 
easily complete1l in 1862, the time speciLed in my la~t Report. Our ex­
aminations of the t .fO last years more than sustain our high estimates of the 
agricultural, mineral and manufacturing resources of our favored State. 
-. ·· Since my l:u;t r:!port, Mr. H. U. U LFFEP.S has been appointed Draughts­
man and ,hsist:int Geologist, in place of Mr. R. B. PRICE, resigned; Dr, 

· .a. JOHN Locr.E, Assi.;tant Geologist, to fill the vacancy created by the appoint~ 
. ment of Dr. Non.woon to the State University; and Mr. P. C. SwAU.OW~ 
·· Assistant Geologist. 1'hc corps now stands: · · . , · ' 

., . . -:-.,~ Dr. A. Lrnos, Chemist; · 
Dr. Jom, Locu, Assistant Geologist; 

·"·.- ,.· ··::\,. 

:-. .. :Mr. G. C. :BROA.DHEAD, Assistant Geologist; . . 
Mr. II. U. ULITERS, Draughtsman and Assistant Geologist; · · ,: :· / .;.~~ 

. .:-. . Mr. G. C. WIIBKLER, Assistant Geologist; · . . . 
Mr. P. C. S'l'f.il.LOW, Assistant Geologist; . . . . · ' .. .. : ·. · ··::. __ , 

-·. : Besides these, cne cook and one ter.mster are employed for each com­
pany, \'l'hile in the £d<l, making the whole force on ucti\·e duty' eleven.-

·. Their devotion, -in .fostry and skill deserve the highest commendation. 
.Nothing but a. few instances of' temporary .sickness, from exposure · in 
camp life, bas interrupted our labors for the past two years. , .. · . ·., . 
. . · During these two years, Dr. LITT ON 'S work in the Survey has beetl con;. 
fined entirely to the la.b oratorj, in making analyses of soils, ores, and 
c>ther mi11 er:1b, r.Jc.b, and mineral waters; of which bc .haa made a large 
m1mber of most tb.,_1, :,ngh anJ accura.tP. ao :i.lyse~. 

.. The 11'hole ntim'.:~r of quantitative a.nalyses made by Dr. LITTO~ is: 

,. : , .. ·., Soib . . .. . . . .. . .. ... .... . ........ .. .. . .. . ....... . .... .. ................... 3G ... . 
_:. P. .'-.- · Iron ores ... .. . .. ... ..... ... . . .... . ..... ..... ........................ ... 22 

;;_, _- ; ,('L·· · Lead ores............ . ...... .. . ....... . .. .. ....... . .. . ........ .. ........ 32 .: " 
:·.:_:.)i·~··· Copper orea ..... : . ........•.... ... .•....•.. . . : •.•. :. ................... 4 . . ::l' . 
:\~[r;~ Zi_nc ores." .. :::. _._.: ......... _ ...••.....•....•...••... ..... .•........ -... .. 

2
~ •· ,k~.-... · 

. ,.. Mineral wa~rs...... . .... . .... . ........................................ f, .Ii: :: 
:.~· ·-~·- ·· . Sands a.n<l a:i.ndstones ... . .. •. . ....... .•....... : .. ... ............. .... . 11., ~.',t/ 

'\ :.--~:-~):~q;;~~· .. ::'./'::::::::::::::::~::::::::::::::::::::::::::::::::::::: ··, 1~\~j j . 
;-·" Not classified ••....•.. ._ ................. .-•...•.....• ; .•..........••.... ·, 12· .,,1 f·.:;: ·: .. 
l\·: . " . ; .. , - .- , .. ::1·; 
f·i = - to T l . . . 252 .. 

ota. ······ -'· ·····x··········· ··- .. ········· ·· ·············-······· '. d.i ·; 

, ~.r· Tue whole numb,;r of qualitative analyses made by him is nearly as gre~t .' ·. 
; ; ag the quantitative. · . . _ .. _. ' ., ,. ,_ ·! t 
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Dr. Noa WOOD h~s been eng:iged in tho labors of tn~ Survey t\ince my .. 
fast report, up to August l~t, when he entered upon- bis-chities iu· th& Srate · · 
.gniversity. During that. time, he m~e _the a11rvey• of P-etti3;: .Jo.hnaon, 
Henry, St. Clair, J~kson, Cass, and a p&rt of BentoDrHickory-and Batt"S.· . 
He ha.s also prepared material3 for the maps and reports on tho8e cnunties) . 
and assisted in arcaoging, ·clas3ifying and labeling the ~p~i..m._ens _ot-rock8' · · 
minerals and fossils· collected in- those · counties;~ .· In:. these labors he waa . 
assisted by Mr. P. C. Sw.-1.LLO'll'. . . 
. Dr. JOH~ LocKS joioed tha Survej in October Ja3°t~'ITben he took::ctiargs.-:-:-:-·: 

of 
1
my, company, nnd ma.de the survey of Rayand a .hiJf of Clinton; Since 

th_e ;1Teather became too inclement for field operations; he has prepared tho 
xna.tcri:i.l~, and m:Hle up the IDr\FS ; scct1011s and report,i c,f the work in tho:.o 
countie3. In thi:i work he h;J.3 been :.ssi:ited by .i\lcsjr3. W1u:~:u:t, and ULF· 
YER$. ' . . . . I . - .. • • , 

.'' -Mr. G. C. B tlflADllE.\D has been constantly enga3cd in thr labors of' tho 
S_urve.)'_ during the two pa.st years. _He had the cbar;c of my company 
nearly . all tl:e time . 1Ybile completing the sur1cy3 of· Lincoln, Pake; St. 
nha.rles, R.ills, 1fonroe, Randolph, Shelby, Knox, Ad1t.ir an,i Linn, and ma­
king the surveys of :Mercer, SnlliY;i.n, Harrison, Grundy ant.I D11.viesc1. 
• · · 1n this work he was 3Ssisted by Messrs~ P1ucE·;·_ Wsr.KLER, and L!!ilf. 
During the last foll, in charge· of Dr. No1rn-ooo's comj)itny, he made the 
surveys of DeKalb, Gentry :i.nd :N_oda;Vay, and finishe,i A,chi:,('n, Holt and 
Andrew. In those he was assisted by Mr. P. C. Sw.H.L(,W, Mr. n~l)AD­

m:aD has al3o m:ide out many of the county maps u.ntl reports of the countie3 . 
examined. · · 

Messrs. WHEELER and Ur.HERS have finished the ·"examination of Chari-
ton and C;uroll, an<l made some examinations in How:ird. · 
~ -- Mr. Wm:KLEI'. m11de severnl analyses of coal during the la;t winter,- be­
sides assisting in other office work. Since the fieltl work closed this season, 

... he has been engaged making up the sections a.nd reports of Chl\riton county • 

. ·I . .Mr. Ut..Ffl<;R.s has al.so ma<le three hundred drawing3 of new fossil.i, a 
}a.r"e a.n<l beu.utiful section of the strata between Loui3iuna on the i\I1ssiss­
ippi and Weston on the 1fosouri ; and one_ from the · La'.\line in Cooper to 
Ka·:isas City, :i.long the line of the P:i.cific Railroad, sh')wing the po~ition of 
the coai bed3 in thu.se parts of the ;\lis.souri Coal Fiel ,l, besides u,s i.sting in 
other office work. 

Only a. small portion of my own time bas been devcte,l to field work. I 
have directed - my own compa11y in the more difficul~ p•>rfon3 of the work, 
and re-examined many lo l! alit1es in various portion3 of- the State, for the 
purpose of settling vari_ous que,nioll3 left in doubt by .the previ ous survey3. 
The rem .under-of the. tune La~ b~en devoted to the olnct, wvrk, in arranging 
the specimens of rocks aud mtnerl\ls, and . in determining their properti es ; 
in determining the names of fos.s:13, and rle:1cribing thvsa which provet.l to 
be new; in m,d,111g up estimate3 of the mineral depc,sits, aud iu making re­
pons, sections and maps; in conducting the correspont.!ence of the Survey, 
nnd in <lirecting the work of those engaged in the variou:1 departments of 
the labor. ll_v the rcqu~s. of the Pre:iident, Erigi11cer a.ud Directors of the 
Charit.on nn<l R :lndolph I'.ailroa,l Comprn_v .. 1 uu1b ~ survey of the country 
nlong. the l~ne of tb<1.t road, a.n,I submitted a repor~ of the same to the Pres­
ident aud Directors in Nu\·ember, 1859. 

The following t ;LIJ!o will show at a gbnce the con,lition nnr.l progress of 
the work, un<l the mineral deposits iu th3 v.i.rious couutie3 of the S~ate: · ' 
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COUNTIES: 

a. ~ ~ ? ;- g_l ~ ! ~ ;; I =· 5· =·' =· t =· =·. =· :_I"' . . . ] f-,· ~ g ~ ,.. ·~ I°.; ,~ "2 :~ 13· s 
.;· ==--,· .., - -· ~, .. ;;·i g..l ;;.1·:; 
;; g ~ ~ ... -g ! ;· ;;, :=. g ~ 

A-da-i.r .-••• -... - .• -•••• - •• -..•• --.. -.... - .. -... -.'-• 1 ,_:: 1- -;-I:- ? ? :' j '.' =-; , !.2_j_: 
Andre~: ........ •• · • ..... . •·•· ··-;- - - - - --- -;- -;- - --1 - 1- - -
A_tcliison ............. . ........ . ..... -;- - - - - ~ 3-:- -;-,--;- -_ -(-:-!- - -

£:tt:·:·:: :: ::: : :: : ::: :':::::: :: :: -~ :_ ~ = _ £ i ~ : c_( J= ~.~ 
Bolt es ..•....•••••...••... · · .. . • · · · · . . _ ..:_ .:_ __ ~= :::: ..:_ __ I..:__:_..:.. _L. 
.Bento n · · · .... . . . ... . .... · · · • · · · · · · · · • • 1-f • I • • • • • • ~~~:::-:-:::::-::::-~~ - - - - - - ~- ·-;-1'- - -;'- - --:-: - --: 
Booo, . • .. . ........ .. ... C • • • • • • • • • • • • • -;- - • - . :-~ "C -;- -;- - :- :-•- :- - -;- -

-·E[iI////:: ::::::?::: ~ ~; ~--~= '.,t-~,--:-t.~: 
CapeGirar~ean •••• •• • ... ••• · .. ······I-;- - - - -;- -;- • 17 -1:---::. --:--: ~I:- Y ~ 
Carroll ....... . ........ . ....... ....... ,::::- - - • --:1~ ~ -2::-:-:--: --: --:-:-: =-~ 
Carter........... ... . . . . . . . . . ... .. . . • . . . . . . . . . .. , . . . . . · 
C.a.s~ .......... ~. . . . . . . . . . . ... . ... .. . -I • - . . t . . . "' • . . . . . . ~ . . . . 

Cecar. , ..... . .... .. .. . .. · · .... . .. . . . ,= _ • • . . °l_ _ • _ • : . . ~ ~ · _ 
Charit011 ............ .. ... .. . .. ..... . i • - • .. ~ -- • •. . . . • . •• 1 . • . 

='.~.~:::: :::::: :::: :::::: ::!~ -=-~ ~ ~: ~ ~'~ ~'=~·~ ---:-= 
Clay ........... . .................... , __ ::::..:_..:....:.. . :.:..: ..:_ ~ ~:.:.....:..:- ~- ~,..::_ 

~r:::::-::: :::::::: ::::·:·: :: t == =; ~i =i:-: ~=,~=1= ~= 
; ra wford ·· · · · · ... . .. _. ... . .. . . . .. .. . . !..:_1-=- • • .j_. __ • •1·1· _I __ · 
D 1de, ... ... . .. .. .... . ... . . .. . . . . .. , • . 1 • · , · I : 
Dall a9 . . ......... . .. . . . . ... .... . . .. .. ,-1 -;- • --:-·-r .-1 • ·1·1 -,-,--;-
.Da~(~ ... . .... ... :::_: .......... .. :~ _ =- . . , __ , _ ·_, · __ -=c =!= =·= 
Del~a.1~ . . .... . .. . .. · •· · · · · ·· ··· ··· ··· , . ~ -1 ". I" I · ' 

~ent • . .................... . ........ -1= • - • • . . "1 - --,- · • ~: = =1= = ~ 
. Dou~110url.:)··"·· • ....... . .. . . ,..:_ - --:;- • .. --:i-;- - - ~ .:_ _...:.. · · · .. :.::'.: 
.,-Dullklin ... ... . ... . . . .... .. ..... . .. .. !_ • • •'"l · 1· _ .:_ ___ L _ ·,· 
~lin .......... . .. . ............. 

1

i-=- ,== -=:::: ~~ -~ = =.;. .: ..:..__._ ...:
1
; . ... {:.~ 

• Ga.,cooade, .... -~ · ..... . ........... _ ..:_ _ .:_ _____ ..:_ __ ..:..-1- _;:,.....:... ....:,: 
Gentry • • • • . • . . • • . • . • . . . • . . . . . . • • . • • • • I • .l . .. , 

~=;::::: .. : ::~::: :::::: ::::::.:::: j~ ==,=~ =~-,~·~1

1

-~~-;-~Ef ~1~~~; 
Harr i"aoo ; •·• • •• •••• • •. , • , · .. . . ... ..... i-;- - _,_ - - - --: -;- -;- +...,. I". --: -::-: -::- --: 
H~nry,· ............. : . .. ... . . ... ... . . 1-;------ --;-.- :t-:-r i- ~ 

H . k -------- · --- - ,- • • - - - -;-t- • I t - I -1c ory . .... . . . ... . . .. .. •. • • .. .... . . I · · 

; ·.,· 

.; 

. ' 
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· .. · ... --·· - -.. . - ·. ,- . . ·· .. --·. - - ---.. ~ _._ .... ....... 

Lafayette.... •. ••. • . ·..•• ~ ,- - ~ 7 - -:- ::-:--:- -;-:-:--':-- "':"' -3·-:---:- 7 
,-.· La.wrence··· ·· · .. · ..... -.... · ....... ······ · -;:---~-;-- ·_ ~~--:-~~-;- ~---,--_ 

-------------1--1---Le\\·i.3 · . · . .... · ·. · · · - . . . . • · • · • .. . . - . - . 

~:o:~:.-:::::::::::::::: :~::·: ... ···· i =1= ='====iii= === . :=·3~ 
Li\-ing~too • .. .. . ..... .... · ·. . . . . . . . . . . • • , · , - · · . •. • . . _J 

,:, McDonald· ···· ···· ·~················==~~=== .. ~=== ~~,:.__j.:_ Macon ······ ............ ······ .. · .• • · · • I 
:bladison- ·•••H .. . . • . • . . • •• •••• -;: - - -=- ~ :-- ~ = 7-;- ~-;- :-;-~ J-;-
)faries ···· · · ···· ··· ··· · ······ • · __ • · _ • · ' 

1
:.:_ . • • • --~~L 

blercer .......... ·.. . .. . . . • •· • .- l 

i)[iJler · •· • • • · · · · · · • · · · · · · =_: _=-_- _::= _:::_:::· __ -;- _-.. _= .. ·.·-. =_·.·. _=.· . • ~-:=·· ~-1-71_~ I 
M!.Ssi,stppi • · · · · · · • • • • ·• · • • · • • · :::-:-;:- ,- I 
l'lfonitea u • . . . . • . . . . . . . . . . . . . . • . • ~ • • • . • • . • • • • • 
l'lfonroe••·• ....••.......• ·· ···· -;:- -· - - · ----:---;--;------•- 1-: 

!'.!n:on . . ................ ·· · •··· · .... ~ =--= ~·::=~·~=~-==. ==-1=!f~l~~t Montgomery·····:·.-~-:-:-::::::-::::::-
blorgan_ · · • · · • • · · .. · · · · · · · · · · · · · · · · · • • I • • -;- • • -;- -;- - I I • 
~'\1adrid····· ... . · ··· ·· ·· •··· .... • --- • - - - • __ ._-,-, 

?\"r,,·ton ······· ·· · · ·-· · ·· ·········· · · • --i- • ------ 4 
-- • --, !' 

1-_. _--_,-__ --_-_·_· • '.,--__ --__ -~. _-=i._·., ~odaway '. •.•• . ~· ••.•...• • • · •. · •• •.• . -!. 

:=,=i,~~~~t=~:'-====~~I P~mi3cot ............... •. · • · • • • ________ -t-1- ._ ____ _ 

Perry....... . . . . .. . . . . . . . . ... . .. . .,. • • • .. . • • 

Pe tti~ · · · • ...... .... ..... · · · • • • • • · · • • • I I -;:- • '- _J 

P!l ~lps ...... . . ........ ... · · · · · _-- =.· =,=,= ~,= = ::=-.. :. ~~====~,:.~-I 
PJ.e ..... . .............. : .... . 

Or~gon . ..... . 
o,age . ..... . 
Ozark· . ...•. 

P!J.cte •..••• , .. .... · • •••• • · · •• • - - :-;- -;-,- - - - -;-t ,_ - - - - - ~j 
·Polk.... ...... ...... .... ...... • • • • • I 
P:.:laski.... . . .. . . . . . . . . . . -.· [= = =,-.· :':::: ..:._ ...:.1--.. = __ · = =.= = = Putnam .................. . 
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,---------------!. ,:- - - - _:_ - - - · ... :._I_:_ _:_ II_:_ • _:_I_:_ .!'.. 
Ralls······ ···· ···· ···· ······ ·· 
Randolph······ ..••.•....•••••••••••. ::::c==·=--=---;-===cj== = 
Ray··························· "I • • • I ,--- -- - . - - -

-:--- ---Reynolds • · • · · • • • • · · · · · · • · · · · • · • ' • • I I -
Ripley-,··, • . • • .• •• .• • . . . • . . • . • ••

1 

___ • __ • • • _ ·• _

1

_ _ __ 
SL Cliarl~s •....•••••••..•.•..• 

SL Clair·······................ • ------- • • • • _[_ 

St. Francois · • • • • • · · • · · • • • • · · • · • • • • • [-
Ste. Gene\"i~,-~ · · · • · · • · · · · · · · · · • ~ • • • • • • I 
St. l..<>uis • • • • • • •• • • • • • • • • • • • • • • • • .. • .. • - - - • • • • - • - - -,- - • -

Sa Hue • • • • • • • • • • • ao •• · .. . = = = -= = '" • = = , -= -;-
Scltuyltr ···• ...•.. •.•..• •1 • • F ~ .i,---. ";".- . --- -Scotland····· ..... • ·· · ··, 
""Sc_o_t_t ____ -.. -.-. -.-.. -.-.-. -. -.. -.-.-.• -.-.-.-.. -.-.-.-.. -.-.. • • • , · - • 

Shannon· • • •... . . . . . • . . . • . • . . . • I • • • • • ~-. - - .--. . -" Shelby-·-···.. . ............... ___________ _J _ _ 
Stoddard- ••. · • ·· · • .• • •• · • • • - • · • • • 1 • • • 

Stone··········........... . .... 1 • -";" ---,. ---;--~ - -
. -1 - -,--- --.- - -
Sulli,an • •• · · · • · ·· · · · •· ·• •· • · · • "I ~ • • 
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:_ - -- -- -- • --;_.~: _· ---,- -1--;-3:xa;r · · · · · , . · ..... · · . , ....... . 
Vernon............... ......... ~ 

'\Varren-· ..•••• •••• •••.•• :=_-_ _· -_-_-_· • ~-· -. =. =. lj~· 
Washiui;ton .•• -.•. , •.•.•• . ·.: •..•.•.•• 
Wayne···· •.....•.•........•........ • 1 
'\V'ebs!er .•..•.. ·................ -;-- • -- • --;-.-

- • 1 .-- • • • • I -_1 • • -_ "\V' right. - ; ........ , • . . . . . . • • . . • • . _ 
' ·l- . . f?O 13 '13 ·33 44 ;19 17 :13 -fi2 :58 37 152 ;1515· l 1 14 25 

.. i"i<~' J .•. - IJ . .;. l 

; . -- . 

i ·-·r:-,;;_ .. ~;r 
~~#.:.:·~~~-<~, :-

.. ·----:--7 
. : ,:_io:tl,f ..... ? 

, -~! ·. 1.: •• 1 "f ~·« 

... -~ ·,:.·-:.~~/-;:~!;1. 
. . :.. c; ... ... ~: ~ \ ~~ t~l 
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i}'. Thi~ t:i.ble shows" the. ·surveys are completed in 80 counties ·f -13 :ire b:i.l~ 
d~ne; 13 others are commenced, leaving only 7 !!. \fhic_Llu~ Jittle- _or. no 

. w:ork bas been done ; and only 33 in all to be comple~_cl~these~-:l~aro-::::2-
ha.lf done and 13 _others commenced; as stated a.6ar& - -~ ,c_~ -'"~5:-;..~ _..-_ 
J-~ It will be remembered that the law requires· os to ma.1..:~·1tt:e1fri.ta-=· 
maps of each· countJ; on which shall be marked th8=..~~o_s'tt~~and · 
rock formations; -:in . colors-; also, the prairie; timber~ a~d:'. bottoi:ii lands • . 
We have, in &11 cases where practicable, · a.I.so put on these maps the blutrs :­
aniI ;,.hiU3,. ;stre:i.ms, ..;springs, · caves, towns, po~ffu:es;--ehurehes,-l!ch.oo1.: ··::: 
hou:ies,:.bridge3,~roa.ds, and election townships and precincts . . More than: 
~ri.lf._of the labor :i.nJ expense of the Survey ·hae been expended upon :these 
~aps. _ To obtain the 1hta for these maps, we first · copied the · rlats of· n ll 
the townships in the S tate ( over 2000) from t'!icse irnh·e Sun·cyor GcncraF~ 
office. Tht:sc pb:s are carrieJ into the townships,· ·d1crc ·all the fact3 arc 
added from the actual surny of the loc:dities. The boundaric3 of the clec-· 
tion township3 and precin cts are obtained · from .· the Count_v C!crks; tho 
roads, &c. , from the survcyor3 and others. From · the · datri. thus obtained, 

- most accur.i.te ~nd elabor:i.tc county maps hive been completed of forty-four 
coun.~ies ; si.Ity-two others h:we been comrrien·ced, and the most of them 
1;1early completed. . . Nineteen of these county map! · have b.:?en handsomely 
engraved on steel, and from 7,000 to 10,000. c0pieS:-of each printed, pre.: 

· · paratory for the final reports. , o ·ver 100,000 of theae miq>s, of seventeen 
counties, have been beautifully colored, as the la.w provides, to be used jn 
~he final reports. . · ·- . ·: · · · · - · · · ~-- - . . · .--~ 
· -· These facts can but show that sue:h a series :of m·aps; . thus made, must .. 

have c0st a va.st amount of labor, and that thev will b~ . invaluable, aside 
from the geology. for the knowledge they '!iii. give of. _the geography of the 
counties:-the prairies, timber, springs, stre_ams, bluffs -and_ mountains, caves 
al_ld bottoms, roads, post-offices, churches; school-houses, election townships 
and precincts, mills and towns. . . : .~.', 
1·:- i As this t:1ble shows, we have also finished : the :r~ports on tbirty-tbreo 
counties.* The reports on the other forty-seyen coun_ties already surveyed, 
are in such a state of adrnncement that they can be .complete<l in· a. few 
months · · · - · · · 

-~ As this table also shows,· coal has be~n ·fou.nd. i~ . fifty-seven counties 
1

; 

lead veins in thirty-seven counties; valuable deposits of iron in fiEty-two 
countie:i; copper in fifteen ; zinc in fifteen; cobalt in one; nic!.:el in one; 
hydraulic limestone in fourteen, and goo<l marbles in twenty-live counties. 

COAL. 

Previous to the commencement of this Survey, it wa.R thought by Dr. 
OWEN,* and other eminent geologis ts, that the ro~ks in the conntie:1 on our 
we3tern border, between Rites :i.ud the Iowa line, belonged to the lower c:i.r­
boniferous serie3, whi.:h lie below aU the coal bed., of the country. Wern 

•The fact that so many of the county reports are made out, an<! so rn;iny of the county · 
map~ finished and pro~re~sin; toward• c? mplc tion, shows th:ita volumP. of t h~,~ reports and 
map1 mi~ht ht: publish~<!, if deemed advisable, without materially retardmg the field work­
of tbe Surv,.y. Under the circumstances, there seems to be no good re~on why these re­
ports should not be published at once. 

•See map in his report on Iowa, Minnesota, and V{ieconsin, to the United States, pub­
lished in 1852. 
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this eonclu!illn eorreet; there could be no hope of findini(c::ial in those we!~ 
terc connties of Missvuri and the e:i.stern counties of Kansas 11.nrl Nebraska;: 
Bot my examin11tio11s along the 1'1iesouri ri\·er, from Council Bluffs to ·Jef­

. ferrnn City, in 1853, and 1fitj. H.\W.s's explorations along the line of thO' 

. H::.n1,iLal aud St. Joseph Ruilroad, in the following year, prO\·ed conclusive­
ly to my mind th11t the rocks in those counties on the Missouri abo'l"e Lex-
ington bt>lo1,;; to the coal measures, the regular coa.l-beariug rocks of the 
West; ll.nd that the coal borls which crop out in Johnson, Lnfayette and Sa.­
line, on the i,onth, ar,d in the volleys of Grand Ri,·er ,rnd the Chariton on­
the north, dip Leneath these western and no:-th-western counties of our State, 
and the eai:tern counties of Kansll.S and Nebrnskn.. Thii; opinion was con­
firmc<i by my Jiscorery of thin co:il beds in Platte and Hult counties, :iild 
thicker LeJs on the Nemaha 11nd Wolf rivers, in the territory west. 

This opinion ha.s been fully established by our subsequent explorntions. 
Dr. NuRWO OD 'fi exa.rnin:i.tions in Lafa,et~, J R.ckson, Ca~s; J :ihnson, Pettis, 
St. Clair and Henton, show tha.t the ;o:i.l beds cropping out in those · coun­
ties between 1te .i\li :,souri and the Osage, dip beneath the country to the 
west and nonh-west. 'J:ha surveys of Mr. BttoADH&AD in the· northern and 
north-western counties, show thRt the coal beds in the valley of the Grand 
R.i,er and the Chariton, dip ,under the surface rocks to the west. Dr. 
Luci.H's explorntic.ns, as assisted by .Messrs. ULFFERS and WrrnELER, in 
the counties on the r.orth sid~ of the Missouri, from Howard and Randolph 
to Clay anti Clinton, prove that all the coal beds in that region dip bcnettth 
the surface rocks in their western extension ; and my own observations 
11.cross the country, in various directions, all go to establish the sam~ great 
fact as to the poi;1tion of the coal beds in our St11.te. And it ·may be se; 
down as a fact, as well established as any fact deduced from the operation 
of nl'-tural c1111ses, that tlie regular coal beds which crop out in ·St.···Clair, 
Benton, JohnEon, Saline, Lafayette, Ray, Carroll, Chariton, Randolph, 
Macon, Livingston, Sullivan, Adair and Putnam, do dip beneath the sur­
face rockti, 1111(! underlie all the counties to the west of those localities.* 
From St. Joseph to Kansas City, the upper workable, or Lexington bed; 
varies from 200 to 300 feet belo ·.r the surface of the Missouri bottom, and 
the other thicker.beds are-st ill below.t .: , .. : ,: ·1-" ·-

If a c::>id bed lies so low that it will not drain off at the surface, a depth 
of 200 or :300 feet will make but little difference in the expense of raising 
the coRl, where large quantities 11.re m in ed . . 1fany of the best mines in the 
"TrorlJ are wor!i.e1l at depths much grea.te:- th an these. A mine opened at 
Weston, or St . . Jo~eph, could s e::trce ly foil to yield large pro fi ts at the pres­
ent prices for the eoal, or el'en if those prices should mattrial ly decline: .·· , 

We ha,·e now ex,Luiined nearly all the counties in the great Coal rield 
<if <iur.Stal~, au,{ the result3 fu lly con!irm wbt wa.3 sairl in our report .of 

~: ~ #: .., .;_ . 

• It is trne that coal beds do sometimes thin out and disappear; but I 'L:no,,.; of no i~~ 
--·-· irt=.ber~ It cc,al hed, ~o regular and pe~i•tent 11s those vrbich crop out ~round the east- . 

· em ed;-e m this cNtl tield, ·thins out and di..apuearR towards the centre of the roal basin, · 
Sbonld it even p:ove. true that one or more of tlJes~ berls thin out lo,..ards the .w.e~t, contrary 
to all the expuience of the pa.st, there is no probability, and scarcely a poss1bil!;:f • t~at all 

· · <tf t!N!m do. . . . · · · · · · · · · ·· · .. ,,::.,, 

~:.:· : tl hAve this day~~:ved a note from Mai. Hawn, who is enl!'~/;ed with otheni iob~rln~ 
-;- for roal at l;.ave·rTWorth,·K; T . He says th~)· hav~ penetrated l~ fret below. tbe ~urface.o . 

ihe M ,ssouri , and the rocks which he says they have passed throu~~ below th.e n..-er eur- . 
face, agl"Nl with tho~e f>Ut down in our section ~ occupyin; that pot1tioo. Th .. compuir 
will soon prove the truth or error of our decuctions. . · ·.· ·· • 
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1-854, of the extent 3nd quality otonr coal beds~ -, We-hue more th:i.n 27,:; · 
000 square mile~ of coal beds, and more.than 135,000,000,000 tons ·ofcoa.1. -
:.:, .. Lead . .. But little work baa been done in our lead r.egioll.! siuce, my la.st 

:report., · Some ne-w- discoveries have. been- m:i.de, and t~e m_i_nes wor.ked have,· .. 
as a whole, sUBtai::ied the opinions formed of. their extent and nlue. .Dou bu. --· 
can· no longer.. be. entertained tha.t many of our l ea.d vci na are _t~ue ~nti._ . . 
extending down- indefinitely. For the- rca.sons governing .th_e~~ concl{!sions;.: · 
I would refer to my report on the South-west; Branch. of the Pacific Railroad{ . 
pnblishediri--1867 • . · · . · , -·.: .. ,._, .· :-~-· . : .~-M . • ...-.:·,;,.. , '""'• ,1:.,::-.:lii·~fh:· ' 
,r:.J;Iron.:; ,A. few- important deposits of the- cn.rbona.te of iron, -0r kidnejj;','..i_\ 

· or.er·have been discovered in the coal measures enmincd during the past two; ·: ·· 
yeurs; . also a few beds of hematite, in the older rocks.,, But these will not · 
be consiuereu of much importance in a Sta~e a.bounding in such V::>$t depwit.:i 
of : t.his, -the mo3t \·:i!u:ibie- o[ ruet:i.13. .. , .. . "., . .. · ·· .. -.: ... .. .. . -··- '.··. :·_ 
;..: : : We have nothing new t0 add respecting the copper, zinc, cobalt !\Ud nir.kcl 

· . of-.the Sta.te, as our b~ors have been confineJ. mainly to tho coal regioua of 
. tho north and wc:1t l!ince C'Jr last report.. . , .· . ; .. · .. · . · ... . . ; 
. !;. :;.:Soils_ · We h&H~ collected several hundred specimens of the va.riom, 
varieties of soils, from s.U parts of the Sta.to; thirty-six of them have been 
analysed in the most :M:curate manner by. Dr. LITTON- ;. The results obtain eel 
place our soils first on the list for fertility, durability and adapta.tion to the 
various staple cr.op:J :ind. fruits of the .temperate zone. ,.• .· . . . · - , •,·.";_ 
;; ·•, While the unprecedented drought of the past year has proved somewhat 
disastrous- to our farming interests, still those who have . ploughed deep and 
cultivated, thoroughly, h:1,e· ma.de good crops ; and, in. many c~cs, thia has 
been done without s good rain for the entire season.. Tho experiments thus 
far. made in our State show that the crops may be increased from one-fourth 
to three-fourths in good yea.rs, and secured against failure in such dry seasons· 
as the last, by judicious subsoiling and thorough cultivation_ . . , · ·,.. 
·:·;,: As a gener:i.l rule, the subsoil plough, which leaves . the subsoil at the 
bottom, is much the best.· When the subsoil is .very poor or cl~yey,it will 
prove decidedly inju:-ious to bring it te the surface before it hna been stirred 
in: .-its natural position for one or two years at least ... On the contrary, if 
the subsoil be light., and rich in organic matter, as many of our black sub'." 
soils :a.re_. proved to be. they may be- brought: to the surface with decided ad­
vantage on old ground, which has been partially cxbanstccl. But it. will do 
st:11 better when it b;; been stirred by the subsoil plough on~ or more years 
previous to turning it up. . . . . ..• 
·, · Under-dr:i.ining m.h the impro~·ed mole-ploughs, particularly in the wet 

prairies, in some of. ou..r neighboring States, has proveJ highly beneficial; 
and there can be no doubt tha.l. these ploughs could be used with great. ad- · 
vant:i.ge , in:.our prairi~, especially where they are <lispo3ed to be too . wet. 
The constant supply of good water obtained b,r these drains is very useful 
in. pl:i.ces destitute of ~prin~s and mooing streams. . . · . 
. ·. Our examina.tiona a.nJ . analyse:1 of our soils have shown another fad of 
vast importance. The subsoil in a large portion of the white-oak ridges of 
the central and northern · pa.rts of the State is quite as goocl, and in m:i.ny 
cases even better, than t:ie surf.ice soil. This is particularly trno on the 
bluffs of the Missouri ri,er, :i.ncl on tberidges running back from tha.t stream. 
This remarkable fact is shown by the following analyses : 
•• •' • : • • ~ I • 



·..B.nalysis of a SoilfrJ"-m. a Wl,itc-~ak Ridr;c i,;_ Boane" County, · n'ear 
; c · · · th,t }.fissouri Ri,:er, by hr. · Litton. · -·:,· ,,:, , 

••. j • I •~•~ 

I 
No. 12 A•j!\o.12 B• No. 12 c• 

. . . _. ~ . \ . 

,Water ex~lletl h)· d~-in,: at 150° c ...... ······ ···· ···· 0.4lo:i i O.G55S 0.8030 
Oq;anic matter ;incl waler uot cxptlled at 150° C- .. · .•• 3.095,1 2.60-Hl 3.6!l01 
Silica, etc., in5c,}11hlt in hydrochloric acid •...••• . ... · .. 90.1420, 90.80n3 85.0571 
Soluble silica••·············· .... ··· ··• ••·•·· ···· ··· · 0.1~541 0.1475 0.2187 
Alumina •...•• ·····.................................. 3.065-t, 2.9346 4.7672 
Peroxid~ of iron • • •• .•••• • • ••• , •.•.••••.• • •• • • •, • •• • • 2.05531 2.0590 3.8814 
Oxide o! Mani;an .. ~e ...•.. · ........ . , .....•.....• , , . . a trace.j a trace. a trace. 
Lime ••.. •• ·· · ·,. ..• ... .. . . .. .. . . .. . . • • . • . . . . .. • . . . . . 0.20,.,0 . 0.1242 0.4722 
Mai;-nesia• ··• • · · • •...••...• , ••.•.. • .... :. •. . . .. . . . . • • 0.34;!3 : 0.'204S O.G581 
Potash .. · ... •· •, ................. , . , .• •.•• .. ... . • .. • 0.331,S I 0.2121 0.38!15 
Soda -............ .... .... .... .. .... .. .... .... .... .... 0.18:!Sl 0.2!125 -O 1220 
PbMphoric :icitl •.••.••••••• _ •••.•.....•.•••••..•.•. _.. 0.05o01 0.0508 0.0556 
Sulph~ric . ~cicl ... _ •.••• _.: ............... , . . • .• • •• .. . . .. · 0.0035: 0.0346 1' 0.0099 

·Chlonne···· ...... , .......... :. . • •• ... • • ..... .. •• .... .. 0.0000 ; · · U.0000 ·0.0276 
~ ,; 

To:.aJ •.•••••... .'.: ·. '..;~;. :.: .. ': .. : ... ." . . . · .. . . . .. . 0.100373! 100.1311 100·.0.3524 

~~~ · . , • I .:·· ,· •• . - •• -. 

An examination of these analyses will show . that t::.e !>uLsoil contains 
more than the 11urface soil of organic matter, soluble silica, fron, alum-
1.·na,. lime, magnesia., . potash, soda, sulphuric acid, and cldorine,: and 
nearly as much of phosphoric acid. This, doubtless, might be expected 
where the surface has -not been co,ered with grass or otlier vegetation, to 
prevent the wa~hing away of the finer and soluble materials . by the rains of 
t.he long ages since those ridges rose above the waters, in ~hich their surfoc~ 
deposits were formed. . .. · - . · . 

A soil from the bluffs . above Boonville contained more soluble maller, 
tLlumina, 11wgnesia, and more potash, in the subsoil than in the -surface 

soil. 'l'hese facts show the wisdom of so stirring the snbsoil that the roots 
may penetn.tc them an:l obtain .their richer stores , of fertilizing materials, 
and thus increa!>e tho crops. " ' . •r . • '., • • . • : • . 

·. It may be proper to add, in this connection, that the soil obtained from 
the Grand Prairie, in Boone county, ·exhibited the same general result . . The 
sul,soil contitined more -than the eurface soil of soluble matter, alumina, 
magnesia, potash, soda, and more sulphuric. acid, and nearly as much 
lime and phusplwric acid .. _ These soils usually contain more organic mat­
ter from ten to t weuty inches Lelow the surface. than they do from two to 
:,ix inches below. ThcEe facts sho,, these subsoils to Le :lS ri ch in fertilizing 
-!ngredient.c; far Lelow that portion made acccs:;i\Jle to tl:c": roots of the crops 
rn --0ur ordinu_y rno,k:1 of cultiv:itiou .. , · . . . . . >· ··· 

In m.r hs_!, report, :;ubmittc<l in Dccemher, 1SSS , I .;tatcd that the sur-:­
vey. could Le complct~d in four years. Duriug the FJ;;t two yearS', more 
;than half of the work- then remaining has been done, llnd the thiny-thre~ 

__ co~~~ie~ still unfinished can be completed in two years , even_ v;ith an appr~; 
priat1on -~50&G. less than that made at the last re<Tuiar i::ess1on of the Gen-
eral~·Assembly . . :-~ , .. , .. :-: . , ,_=· .. , 

0 
. -.· , : ·;·~_-:_ ; 1• · 

. _ ~h..!l ~Qi:~ remai.ning to be doni in the Survey is the completion of Au­
~r-:1in1 Bo?nei J(acbana.n; Ballall"a.y ;·Clay, Clinton, Livin~ton, and Platte, 
on the 'D~rtil or the · Miasouri Ti'l'er :; and Bates:, Benton, Barton, ,, Barry, . 
Camden; Cedar, D~Dn.llas Dent, Dunklin, Gasconade, Hicl.:ory Howen; 
Iron, J:i.sper, McDona~d, Oregon, Polk, St. Francois, Shnnon, Sto_ne;~Ta.:: 
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. : ney,., Tex:i.s,.. .:Vernon,.,,and_.:W e?s.:er, o.n the so~th •. . ~Some_ ~f. t~es~ ?:~r_n~q:1J 

· compbteJ., otheu ~a..lf-.. ~.9.n~, and ;std!. _others. coµim~ru:eJ ; o.s the llatnre of 
the work aml the character of the rocks d1rect.ed,·-during th~ -progre~i(of t.he 

·-.·worlr.;- . There also;remains a. careful examination-o~ the-, m·1nirrg:r~gioD--.and 
,- min~,_;to ,Ae~~r-~i.n~. ~or& ;fully th& character- nrid----e-xr-ent-:- of . Ollt" mineral 
' . veins, -"l'l"hich-C&n-not be Jone with so much accur:i.cy and.promise oT succesa 

JJ.Dtil'the ~hate of. the-· general- ·geology· of· the : Sta.te ia -made-ont;so ·u-~· _ 
. aho,,,·, the cha.rac_ter aiid posic~on. cif :au the . mine~~ beo.rJng .roch~~-/~ ,:· :f .. :lllf·~\ 
·. ':~}Ye o.l~~have to mako analyse~ : of :th::?e~~in.i_n{·s.oil~~~~~ ~,~~tl.;:<>tlre.r\ ~ 
. ':,- minerals;. and.Jest by _actual experiment. tne .. vi!-lue .Qf. oi.u·. m1merou~ b~~- of- -:,! 
-:-~':-~hydraulic limestone, fire-cl a vs,· miner:\i pt\.ints, -fire-1,ocks, marbles, . etc., etc: .-:: 
?/::J(~ill be_·perccived.th:i.(the;e examin~tions,: whrch in- tha nature of· the case .·· 
>'r,? .com·~ last; promise the most practical a.nduseful:rcS'tltfr . ..c. ._:....· .-: : -::--:-·.~~~-~;::--; .; ~ . 
;·"_;• p i_h may be proper to 'state· a ·few oE ·the· rell.Sons· wh:::h s~m to -sht)v; th~ 
._ ~.isdom of ·an irnmeJiat.e completion _of·· this 'grcat ivc,r~~- .. · '. ~: · -,~ ···_ ~':::_:}/ .. ~ 

·. : -<,,, :-First . . Should tbe work stop where it iii, . the v:rnt amount of hbor done 
:;: daring the past eight yea.rs will be of but comparatively little value tq tho 

State and the public at large:::.~ ::..:.: :.·, :·.::::·: .. ::~:..-·,.:·::/;:..;~;~~~.:r·-~.:!..::: .. :::_.:~ ·:·: 
· ... '(\_-The number- of specimens collected is very gre~t ;,. m~nj foousands h~ve .­
.'/ been exa.mined·; 1classified·'.ii.ud .' labeled; . other" thousa.rids 'have· been partially 
: .• J ~x:imined; a.nd many :othe'rs~are'·stiff·unpacked. :: These ·will · be of ·but' little 
'~,Jalue; unless all are· cat"efullj labeled, arranged / nod sent to the, institutions 
.. o~ · te:m:iing· where ' the law directs them to bt deposited: 0< The eighty county 

maps; either completed or in a state far advanced tqwa.rds comphition, and 
the reports on the ·several corinties', in about the sa.rne state of progress; an_d 
the one hundred thousand maps a.lready printed ·and. colored, and: the bun.! 

.. dreds of sections maue out o.nd nearly prepared for ·public:1tion; and · the 
.: -· m:my" volumes of ·field notes; all will · be of little ·use, unless the -work is 
: .. :~ f completed. •. 1 • : I ' •. 11 · · .: 'j . ... ... ·1 _:( • ' '. . : · .~· ... , r; ·. '!'. r-:· _·:..:. "-_·1· . ~ ;; : .. ·, ~ •. t.~ :: ,1 :.:, ... ~ _";,.; ~ } ~· : ~ _ ) 

j \1;;:-;-'Second> Sho~ld th~ work be suspended, the pres·ent comp:i.ny would b~ 
._ .. __ ' '.~per3ed; :1-nd no other men or set of men could take it up and o,omplete it; 
'. ~' wm1out gorng over a. l:i.rge . a.mount of the bbor· alrea1ly-done; as ·a l1nge 
· · po~io'ti of· the facts and detail3 of the work, and the :relation:'! upon which 
· · the!- general r"sults depend, :i.re recorded nowhere · but · in the memories of 

those who'·hive done the work; nor could it be otherwise from the very n&­
tnre of ··the case. ·· The truth of thes~ statements h:is been ful1y an1l sadly 
e:t?')rienced in th<> .States of Michigan, Tennessee, Mississippi, South Ca:-~ 
lin&,'" Maryland·, New J eney, a.nd Vermont, in which Geological Surveys 
were · commenced and discontinued, o.nd· aftermi.rds J ·ocommenced; in all 
ca.se3; I · belie·ve/by other men, who were compelled to go over nearly the 
whole ground-work again; as the labors of their predecessor! hau not been 
completed and· published.- · Many of the Sta.tea mentioned have spent money 
and labor enough "to have completed accurate surveys, anrl pnblish~d the re­
_i!ul::3" in substantial form; had they not pursued the policy of <liscontil'.!uing 
the work from time ' to time, and recommcn'.!ing under different men ::i.nd dif.;. 
ferent systems of conducting the work. And yet no one of them, save Ver­
Dont, h:i.s yet completed its _Geological Survey. The Survey of New York 
. . . · ... , -,.·::,: ... 

., 
. •No. 12 A, was collected from 2 to 6 inches helow the surface; No. 12 B, rrom 10 to 12, 
and ~o. 12 C, from 18 to 20 inches b~low the surfacte,_on ~ high ridge covered with white­
oak, interspersed with a few post and black oak, wh,te hickory, dwarf BU!Ilac, bazle, and , •=er grapes. · ' \ 
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-wa~ considered the most exper.i;:'-:e of _all; but it lias pro't"ed quite 11s ,econ­
oru1c11.l anJ a~ aJnrnt:igeous ; o~ing, m no s,1,11.ll degree, to the fact that it 
was pro!!ecuted without i11".rruption to its completion. 

Third. - Mis~ouri has bom .. wed money, setting forth her vast a"'ricnl­
tnral and mineral resources, arid manufacturing and comruerciu.l at!'l"a1~ta"'CS 
as ample i;ecnrity for the payment of tho debt when due. l\Ien are ~ent · 
forth to examine these resources; they report progress from to time, and 
finally they are stopped, the 'l'l"Ork left near its completion, and no statement 
m!lde of t.iic rernlt n of the en:n i:• lltion. Will men, c11pital1st~, take th at 83 

an e\·idence that these resources do rea!ly exist? or will they rather take it 
as an admi~sion that they do no: exist? 

Fullrth . IE we sho"f the ~arid our natural resources, 1rnd me:!ns of 
't\"e a1 th 11.nd pl)wer, it canuo: fail to incrc,ise our influence in securing our 
ri ghts, or tho most ndvan~s.geous re:ations in this crisis of our national 
affairs. 

Fifth. Although it might not be good policy to commence such a work 
11t tnis time, i;till, si nce fou1-ti ; :bs of the mon ey and labor needed bas been 
er.pended, the qu1::stion prescn:s entirely different a~pects. It is no longer a. 
qi;cstion whether the State ..-ould pa.y ijll5,000 for such a. Survey, bu~ 
whether it ,rnuld pay $20,000 for it, ur to complete the work and make moro 
useful what has already been done. Nor is it a. question whether it would 
pay 820,0vO for the '-Ork no"' or at some future time; but whether it v;ould 
pa .Y that nuw, or a sum many ~imes lr.rger at some future period. · 

But it may appear unnece:;s!lry, and even presumptuous, to adduce argu­
ments in fa'"or of such a ...-,, rk, or its completion, to the Legisl::.tors of a. 
State, in wl,ieh the four last General Assemblies ha,·e decided in favor of its 
11t1lity, by making large appr0-;:iriations for its commencement and continua­
tion; and tb,1t, too, with an t:nsnimity unprecedented in our country. 

In conclusion, I 'l'l'Ould e:c? ress, f er myself and my fellow-laborers, our 
gratitude to the Exe:utiYe o5.:ers, Legislator8, and citizens of our 8tato, 
for tLe rontinued sympathy, coop~ration, and hospitality, wbirh we hare so 
uniformly met a.t their hands; and at the same time v;e would ask the for­
beiuance of thoi;e who mav frel th at we have not done all we could, or that 
v;e have ne6 lec:ed aomc 'por! ;on of the work, that has seemed to them to 
claim our earlier R.ttention. We co.n only Elly we have done what wo could, 
:aild tha t in the orde r wh ich :' -=--:! :r:ed to Ud to prom ise :he bes t rcsulta. 
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