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LETTER OF TRANSMITTAL. 

JOWA G E O LOG I CAL SU K VEY. 

Des Mo in es, ] owa, A pri l r , 1906. 

To Governor :-\lbert 13 . C umm ins, a nd 
Members of the Geological Board: 

Ge n tlemen : 
l have the hon o r to tran smit , he rewith, a preli minary 

bu1lttin by Profe sso r S . W . Beye r, whi ch des cribes ce rt a in local i
t ies wi t hi:i o ur s tate whi ch seem to be favorab ly loca ted wit h 
re ference t o th e manufacture of Port lan d ce me nt. 

A :no re co mplete report o n Po rtlan d ceme nt m ateri als in 
Iowa, p re p.:i red by P ro fe ss or Beyer, will be pub li shed as an 
a nnu a l repo r t in th e year 1907. O n accou nt o f the urge nt 
d t m<1 nd for a br :e f sta te ment in rega rd to so m e o f the more 
im po rt ant ce mrn t loca liti es, it has see m ed des irab le to p resent 
a t t1:iis ti me the informa ti o n th at is co nta ined in t h is bulle ti n. 

Very respec t fully, 
Fr a nk A . Wilde r, 

Di rec to r o f the Iowa 
Ge o log ical S urvey . 



SUPPLEMENTARY REPORT ON PORTLAND 
CEMENT MATERIALS IN row A. 

BY S. \ \'. BEYEH . 

INTRODUCTION . 

T he m anufac t ure of Por tla nd ce ment in th e Un ite d S ta te s 
sh ows a re m arkab le ~ ro 1\"t h du r ing t he last ten y ears . Ac cord 
in g· t o the U.S. Geological S un·ey the produ c ti o n fo r 1894 was 
798 , 7 j7 ba rre ls whil e the outp11t fo r r904 reaches a to tal o f 
26,503 ,88 1 b a rrels. F igure r sh o ws graph icall y t he g rowth o f 
t he indu s trr a nd al so t h e product ion o f na tura l ce me nt, sl ag 
cem e nt or pozzuola na, a nd Po r t land ce m e nt impo rte d dur in g the 
peri oci. l t will be no t ed t hat th e p ro duc ti o n o f na tu ra l ce ment 
shows but sli gh t va ri a ti o n save t hose fluc tua ti o ns w hic h can b e 
ex pla in e d by th e in dus tri a l fl uc tu a t io ns o f t he t ime. T he sam e 
is t rue wh en im po!· ted ce m e nt is co ns id e red . Th e productio n of 

d o m es ti c Po rt la nd cem e nt a p pear .; t o be a s y e t al mos t in de pe n 
de nt o f trad e conditi o ns , whi ch may be inte rp reted to m ea n tha t 
t he s upp ly d oes no t y e t m o re than kee p p ace with the ra pi dly 
incr eas in g d e mand. \Vhil e th e µroducti o n sh ows a co ntin uo us 
increase th e pri ce was mo re res ponsive to industrial con dit io n s 
in gen e ra l and h as chan g ed fr nrn ye a r to y ear. The a ve rag e ne t 
fa c to ry pri ces fo r Por tl a nd cement du rin g th e last five y ears 
were as foll ows : 

1899 averag e price per bar rel .... .. . . . .. . . . .. . $ l. 43 
HJOO avera ge p r ice per barrel .... . . . . . . . . . . . . . 1 09 
1901 average p rice p er ba rrel.. .... . . . . . . . . . . . . 99 
1902 average price per ba rrel . . .. . ..... . . . . . . . 1 . 21 
1903 a ve r:J.ge p r ice p er ba r rel. ... .. . . . . .. . .... 1 . 24 
1904 average p r ic-e per b arrel. . . .. . . . .. · . . . . .. . SS 

Relia b le d ata a re no t at hand fo r th e ye ar 190 5, but en oug h 
is kn own t o asse rt w it h som e deg ree o f p osi t ive ness t hat t he 
d o m es ti c p roducti o n is s t ill on t he inc rease, bu t t he a\'e rage 
pri ce has be en mat e ri a ll y redu ced 01Y ing to th e ope n ing o f la rge 
p la n ts in the g as be lt o f Kan sas . The cheap na tu ral fu e l o f Kan -
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s as h as g rea tly redu ced th e cos t o f manufacture a nd to som e 
extent has le ss en ed th e price o f the fini sh ed p roduc t to the co n -
sum e r. • 

:fo twith standi ng the en o r mous growth of th e in dus try a nd 
t he furth e r fac t t h a t Po rtl and ce me nt is rap idl y b eco m ing a lm os t 
a necessi ty to the p rairi e s ta te, , I owa has not , as ye t, co ntrib
u te d a single ba rre l to swell th e to ta l p rodu c ti on. 

Soon a ft e r th e org a n iza ti o n o f the p rese nt G eo log ical Su rvey, 
t he Direc to r, Professor S:i mu e l Cah·in , rea l ized th e im po rta n ce of 
t he th e n yo uthful indus try and hi s firs t pa p e r was e ntitl e d "Cre
taceou s D e pos its cf \Voodbu ry and P lymouth Counties, wi th 
Ob se rva ti o ns o n T hei r Eco nomic Uses ," and ap pea rs in Vo lu me 
I of the a n nua l repo rt bear ing t he da te of 1892. I n this p::iper 
the Niobrara cha lks and associa ted c lay-s ha les a re desc r ibe d a nd 
t he ir sui tabil it y for th e m a nu fac tur e o f ce me n t poi n ted ou t. 
Pro fe ssor Cah·in 's pape r was late r su pp lemen ted by hi m seif in 
Vo lu me JIJ , a nd gre a tl y e labo ra ted by Ba in in hi s W oodbury and 
Plymouth co unty re por ts to be fou nd in Vo lumes V and VIJJ 
res pecti\·e ly. W h ile th is in fo rm a t io n h as bee n availab le for some 
yea rs and t he d is tri ct has bee n v is it ed by nu merous in te rested 
part ies, no thin g has been do ne towa rd t he u tili za ti o n o f t he 
cha lks o f Io wa. \ Vith in th e past few yea rs it has co m e to be 
g e n e rall y re cog ni zed th a t ch alks a nd m a rl s are no t neces sc:ry in 
th e m a nufac t ure of Po rtl and ceme nt ; th a t l im es to nes, be th ey 
h a rd or so ft , p ro vidin g t hey a re correc t o t he rwise, a re s ui table for 
ceme nt ma nu fac ture . Th e recog nit io n of t h is fact h as led to 
a re n ew ed searc h fo r locati o ns fa vorab le fo r ce m ent p la nts w i1hin 
t he co nfines o f the sta te and neve r h as th e sea rch bee n so s tre n u
ous as d uring th e p as t yea r. The S ur vey has be e n im po rt un ed 
fo r infor ma tion o n th e su bjec t a nd sampl es from num ero us p o ints 
in th e s ta te have been sent in for a nalysis . O ne fa c to r ap pea rs to 
be up pe rm ost in the minds o f th ose see king in fo rmati on a nd that 
is, " that g ive n the raw m a te ri a ls whi ch will make cem e nt " a 
ce me n p lant is assu red . T hey do not fully realize that suita ble 
ra w mate ri a ls in co mmerci a l q uantity is but o ne of the m ost 
impo rta nt fa c to rs in the loca tion o f an indu s try o f thi s kind. 
S uitable transport a tion fa cilit ies, a nd c h eap fu e l suitable for 
b urnin g the ce ment are eq uall y important fa c to rs an d mu s t be 
t a ken into account. In fact some authorities are inclined to 
dou b t the wi sd o m o f placin g su itable raw material s fir s t in the list 
of co ntrolling fact o rs. H oweve r the fa c tors may be rated, the 
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raw materials are usually the first factors in the problem of 
cement plant location to receive attention by the average investi -

gator. 
A5 has been intimated before, the eyes of the promoter and 

of the cement manufacturing world are at the present time 
focussed on Iowa. A number of causes contribute to bring thi, 
about. Iowa is at the prese nt tim e one ot th e greatest cement 
u -;e rs , and th e in c reasingly high pric e of lumber a nd oth er stru c
tural materi a ls, an d the new and va ried uses to which cem e nt is 
be in g put will in c rease h e r co nsumpti o n nnny fold ; and her p osi 
ti o n geo g raphi cally (Minneso ta ha s little in th e way of s uitab le 
m ;1t e ri a ls o r ch eap fu el to co mmend he r for consi de ra ti o n in thi s 
co nn ec ti on) gives h er a co.nmandin g p '.lsi ti o n strnteg ical ly. A 
ce me nt pl a nt in I owa ou ght to co mm and th e ma~ket s of th e 
'·Twin Citi es of th e N orth " in additi o n to he r o wn d o mestic tr ad e. 
Her neare st compe tit ors a re loca ted in Illin o is; H a nnib al, M is
so uri ; I o la, Ind e pe nde nce, and Neodos h a, K a nsas; a nd Yankto n, 
So uth D ako ta. A fac to ry locate d in north- ce ntra l I o wa wo uld be 
p ro tec ted by a fr e i~ht ra te o f fro m 1 2 to 14 ce nt -; p er hun d red 
p oun d ,, a sum su ffi c ie nt to cov er a co ns iderable p o rti o n o f th e 
cost of produ c ti o n in th e ce me nt mill s o f today. 

Abo ut two years ago the director of th e Iowa Geo logi cal 
Survey as ,igned th e writer ''Iowa Q uarry Product s'' for invest 

igation and re port. The work has been carried on j )intly by 
the Survey and Iowa State Co\lege and on account of the 
increasing imp'.lrtance of cement, and in orde r that th e publi c 
may have results without undue delay the publication of this 
preliminary report on that special phase of the subject it belie \· ed 

to b:: warranted. 
It is geneu\ly kno wn that most of the s o -called lim estones 

m Iowa are dolomitic, or at least contain a percentage of 

magnesia prohibitory to their use in the manufacture of Portland 
cement. While this is true, there is in the s tate sufficient lime
stone low in magnesia, to supply all the cem e nt plants o f th e 
country. They range in age from the OrdoYician, expos ed at 
Spechts Ferry, \tVaukon, Dc:corah and num erous points in north
eastern Iowa, to the Nio~rara chalks and lim es to nes exposed in 
P lymouth and \Vo odbury counties. The in vesti g ation s upon 
which th e present report is based we re confined largely to th e 
calcareous and argillaceous deposits of the north, ce ntral anJ 
northeastern portions of the state. Special e fforts were made 
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to sec ure average samples for the vario us be d s. Most of the 
chemical work was done by P f L G [\If' ro essor . . i1chael, Survey 
chemist. 

ORDOVICIAN. 
GALENA-THENTON AND l\IAQUOKE'l'A STAGES. 

_ The Galena-Trenton ~stag_e of t~e Ordo\·ician was investigated 
at Spech~s F e rry, a~d points 111 Wiscon sin on the opposite side 
o f th e river, Zollicoffer Lake north of Dubuque , Waup e ton 
!,)ecorah and Clermont. At Specht s Ferry the section expose d' 
I S about as follow s: 

S I"'E CHTS FERRY SE CTJO:q, I OWA . 

7. Limestone , impure, weathered . .. .... . . . 
6. Limestone . ........... ... . . ....... .. 10 feet 
5 . Shale with bands of limestone · · · · 9 feet 
4. L imestone, massive · · · · · · · · · · 20 feet 
3. Limestone, less mas~i~~:::: · · · · · · · · · · · · .5 feet 

2 . Limestone, compact, fine ~;~i·;;d: ·;~ 
thin layers . .......... ... ........... 10 feet 

A sample representative of each o f the above beds was 
analyzed _and the results are given below . The samples are num 
bered as 111 the section, save th a t 5a in the table is for the lime
stone bands selected from number 5 in the section, and 5 in the 
table IS an analysis of number 5 in the section minus the lime
stone bands. 

j 2 • j 3 I 4 I 5 [ Sa I 6 

Silica ............... , _ . .... . ..... . 

A lumina and iron .... ... . . ... . .... . 

Calcium carbonate .... . . 
Magnesiu m carbonate · · · · · · · · · · · · 
Alkalies as K.,O. · · · · · · · · · ·, · · · 
Sulphu r trioxide · · · · · · · · · · · · · · · · · · · 
Combined water:::::: : :· .. · .. ··· .. · 
Moisture . . . .. . .. . ... . ... : : : : : : : : : : : : 

L. G. Michael, analy>t. 

7 .50 7.9-1 

6 . 17 12.05 

79 . 50 73. 38 
3 .97 3.52 

10.71 49.32 

6 69 { 20 .16 
. 8.30 

7':l.67 9 52 
0.28 3.21 

4.68 
Trace 

4 .82 
0 72 

11.24 5 . 7-1 

6.31 6. 69 

78 SJ 83. 56 
0.24 0 . 25 

1.58 1. 77 
185 1.50 
0 10 0 . IO 

*Samples from Spechts Ferry \Vau eto p · 
Lake were collected by .l\1r E F' B Ph dn, .. otos,, McCartney and Zollicoffer 

· • • urc ar 01 the U. S. Geological Suney. 
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f Waupe t on, Iowa, the following 
About one mil e nor~h o 

b eds may be viewed: . 
OA.LE~A.-THES'l'OS EXPOSED NE AR WA.t:!Pi':TOS, IO\\ A . ' 

Feet l nccies 

5. Limestone, su~-crystalline, with 12 
oilrock partmgs · · · · · · · · · · · · · · · · 

4. Sh ale parting • · · · · · · · · · · · · · · · · · · · · 
L imestone ' similar to the above . .. 1 

~: S h ale, blue with thin limestone 5 

.. 
s 

7 
partings,•·· · · · · · · · · · · · · · · · · · · · · · 5 

1 Limestoue, heavy bedded . .. .. · ... · d d th e res u lt is 
No. 2 ,~·as ca re fu ll y sa mpled a n d a n a lyze a n 

given below . . ..... . .. . so fal 
Silica .. • • · · · · · · · · · · · · · · · · · · · · · · · · 15 63 ······· .. . ······· .... Alumina• •···· · ··· 
Iron oxide .. , · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Calcium carbonate . • • · · · · · · · · · · · · · · · · · · · · · · · 
Ma gnesiu m carbonate • ••• · ··········· · · · ···· 
Alk alies as K 20 • · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Sulphur trioxide.••·· · ··· · · · · · · · · · · · · · · · · · · · 
Combined water ......... . .. . . . ..... . . .... . 

4 .83 
11.15 
8. 43 
l.'1 6 
2 .65 
4 .6! 
0. 4::l ........ .... 

11 o isture , • • · · · · · · · · · · · · · · · · · · · · 

L. G. Michael, analy~~ be rather unimportant on b o th 
The shale membe r appears I t d from two p o ints on 

. . . Samples w e r e se e c e . 
sides of the rr·, er. . M Cartney a n d Potosi. 

. ' d o f tr.e rive r, near c 
the Wisco n s in s1 e . I e is about a s follows: 

T t ion at the former p ac 
he sec icc .A.RTN EY wrscoN, 1N. 

SECTI O~ RXPOS F: D .A. T ~ • ' 
Fee t 

Limestone, subcrystalline, with oil-reek part- 12 

10. i~f;~~~~~·~.- ~;~~;~iii~~: ·,~i;h .c.;l~~~~~·~~ ~i;;l~ 1 
9

· art ing below ...... "" .. .. . • ." " -~~~~~·!~~~ 
P . hard subcrystalhne, 

8 . Limestone, • ½ 
colored. • • · • · · · · · · · · · · · · · · · · · · · · · · · · · · · 2 

7 Shale blue . .. .. - . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

6 · Tal us
0 

slope .. · · .. " " · " " " " " . .... .. dd .. d 5 
. Limestone• bluish• crysta\\inu • th10ly be e 10 

~· Talusslope ... .... . ·· ··· ·······:··d·· ·~~i~~; 
. Limestone, compact, fi;ie-gra10e ' 7 

3
· bedded · · · ···· · · · ·· · · · . ... . . .. ..... . . .. . . . 13 ..... ... .. 

2 Talus slope " " "" " ·· "· · .. · · .. bedded, 
· . buff to blue, heavy 

1. Ltm~stonte , be sandy on weathered surface .. 6 
a pp ears o t' 0 . . . . ilar to the Spechts F e rry s e c 10 • 

The above s e ctio n is \ ery s1m f th e abov e s e cti o n and also 

An a v erage sample of :he s~ale r? m h1ch e xhi b its an almost 

l f rom P o tos i, W1sco ns1.1 , w 
a samp e 
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iden t ica l assemblage of beds to those exposed at Spech t s Ferry, 

we re se lec t ed for analysis. T he resu Its are as follows: 

:Silica ... . ...... . ...... . .... . 
Alu mina ....... . .......... . 
l ron oxide ............ . ... . . . 
Calcium carbonate . ..... . . .. 
Mag nesiu m carbonate .... . 
Su lphur tr ioxide .......... . 
A lkaliesas K,O . .... . . .. . . 
Com bined wate r ...... . ... .. 
Moisture ....... . .......... . 

McCartnev. Po tosi. 

49. 10 
17. l S 
8.46 

11.0-1 
2.85 
1. 69 
3 62 
5.36 
0 91 

48 8:l 
1-1. 5-1 
12.00 
8.58 
3 15 
1. 26 
6 .43 
4 .48 
1. 30 

L . G. Michael , a nalys t. 

Sou th of Spech ts Fe r ry 

expos ed at Zolli co ff e r L a k e. 

the P la tt evi lle li m esto n e is w ell 

The se ctio n is g i,·en be low: 

~ECTIO:s' I:s' GOLLY NE .A. R ZOLLICO FF ER LA.KE, NORTH OF D CBCQ C E I O\\'.!. 

Feet In che , 
JO . Magnesian limestone in beds 8-10 inches; top u nde fi oen ... 
9. Upper ca.lcareous shale (Galena limestone)....... . .... . ... 1 
8 . Magnesian limestone or dolom ite beds in 7-10 inch laye rs.. 4 
7 . Thinner , coarser-grained, foss iliferous beds, containing 

calcite crystals , runs 1-4 inch beds ........ . . . .. . . . .. 2 6 
6 . Thin-bedded foss iliferous limestone , somewhat coarsely 

crystalline at top, becoming more ''gla1s-rock"- like 
lower down ; beds 1-5 inches, wavy bedded , with th in 
s~ales of ' ' oil rock " in partings... .. . . . . . . . . . . . . . . . 5 

5 . Beds mo :e like' ' glass rock" , fi ner grained but otherwise 
similar to No. 6... . .. .. .. .. .. .. .. .. .. .. .. .. . .. . . . .. 5 10 

4 . Heavy bed of med ium grained limestone with calcite 
crystals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 

3. Shale , blue, clayey with numerous argillaceous limestone 
partings . .. . .. ... . ..... . . . . . . . .... . . . . .... .. .... . .. 8 

2. Hard, rather co:use grained beds running from 3-5 inches 
thick, appear to be slightly magnesian, but may be 
because badly stained and weathered . . .. • . . . . . . . . . . 6 

1. Hard, finer- ~rained, wavy bedded limestone in beds 3-6 
inches thick. i..ipper 5 feet is gradation from ( 2) 
but lower down it becomes very fine grained , almost 
a '' gla.ss rock' ' at bottom of exposure .. . ... . .. . . ... 12+ 

All of the members in the abo ve section below number 8, 
the dolomitic beds, were carefully sampled arid analyzed . The 

analyses are g i\· en in the table below. The sample s are 

numbered in th e tab le the sam e as in th e s e ction . 
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-
S il ica . ..... . ...... .. ' . . . ... 8. 02 6. 79 50.22 3.85 4.54 3.26 8.28 

4 61 6 .03 2. 54 0. 83 4.67 

Al u mi na an d iron .... . .. . .. . 5 .78 
{ 12 . 45 

9. ()8 
77 . 93 78 24 13 83 84.16 86 .33 90.20 80.14 

Calcium carb onate . .... . .... 
:M agn esiu m car bona te . .. . . .. cl 43 5. 12 2. 96 l . 93 3 S-l 2.65 2 37 

A\~ ali es a ,; K ,O . ... ..... .. .. .. . .. . .. . . . . 5.23 

Co" ' bined watf r . .. . ····· · · 3 18 3.28 3 81 4 . 23 2.62 1 8-l 2 . 17 

Su!phur t rio11 ide .. . . .... .. .. . 0 22 1. 7-l 1. 16 0 .6-l 0 .22 1 6-1 2.60 

Moist ure . .. . .. .. .... .. . . . . . . 0 16 0 0-l 1.7 1 0.03 0 .08 O.Oh 0 13 

J •• G. Michael , analyst. 

All o f th e beds carry so me m ag ne sia hut no t in pro hi bitory 
amo unts. Number 2 carrie s the m os t, app roximating two a nd a 
h alf perce nt o f m agne sium ox id e. Th e entire section is abov e 
t he t rac.ks of the Ch icago , Milw auk ee & Sa int Paul railw ay . 

T he p ure limeston es and sh ales in all of th e secti ons g ive n 
t hus iar are well above the ra ilw ays o f th e vicinity and num erou s 
e xp osures are dire ctly on th e rai lways, and near the Mi ss iss ipp i, 
so that cheap tr anspor t at ion wo uld be assu red in case the 
Platte ville is deve loped comm e rcially. Th e d o lo miti c portion o f 
the Gal e na-Trenton o,·e rli es t h e shal es and lime sto nes in th e b lu f-f s , 
bu t c o'.1 siderable a re as ar e ava ilable wh e re the overburd en 
has b ee n re move d or a t leas t b as be e n redu ced to a n 

almost negligible thick ness . A t any of the abo ve sec
t ions bo th th e limes ton e and t he shal e could be mi ned 
easily by dri[ting d irec tly into the bluf-fs. The scarcity of the 
sh ale is so m ethin g of a drawback, but by no means as serious as 
might at fi rst thought be supposed. Maqu oke ta shales of con 
sider ab le th ick nes s ou tcrop at no g reat dis tance inland. Good 
sect io ns are exposed at Kidder a nd Graf, alo ng th e Chi cago 
Grea t 'vVes tern , a nd a t Peos t a along the lll inoi s Ce nt ral rai lway . 

Thesec ' io n exposed near Graf is give n bel ow, Feet Inches 

S. Shale, drab and bl ack, un fossili fe rous .. .... .. .. .. . ... .. ... 2 
4 . Shale , b row nish, hard , granular , non-fissile and fo ssili· 

ferous. ...... . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . 1 Z 
3. Shale, d r ab, fiss ile , non-fossiliferou~ . . .. . .. . .. . . . ..... . . . . 1 t 
2 . Shale , variab le in color, textu re and fi ssili ty , w ith foss ili· 

[erous ban ds .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
1 . Shale, brown or black , n on -fi ss ile, fo ssils rare . .. . . 6 

An analysi s of t he shales developed near K idder gave the 

following results : 
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Silica .. . ..... . .... . 
Alu mina.. . ... · · · · · · · · · · · · · · · · · · · · · .... 42 .53 
Iro n oxide · .... · .. · .. · .......... · .... · .. 16.83 

. ..... ...... . .. . L im e • · · · · .... · ·.. 5.66 ............ 
Magnesia . . . . . · · · · · · · · · · · · · · · · · · · · · · · · · • •. 5.66 
Po tash. · · · · · · · · · · · · · · · · · · · · · · · · · · · 4 .82 

~~~\;~~~:~:~t:e:1;,::::: :::: :: : ::::::::::::: . . .. !:~~ 
J . B. Weems , ·~~-a-ly~~:· · · .... ..... .. .. 15.76 

•Combined water and carbo n dio xid e. 

The li mes tone a nd magnes ia b . 
argely to t he ha rd foss T f alre elteved to be co n fined 

h 
. 1 1 erous aye rs, a nd o th t 

t e magnesia perce Htage could be . n a accoun t 
ndurated bands . eaSdy reduced by was t ing t he 

In t he vi cinity of Decorah in w· . 
Galen a- Tre nto n is wel l deve lop d ' d . inn esh 1ek c::)U n ty, th e 
• h . e an 1s non-do lo m ' t' A 
ice ouse In th e we st part of tow n th . I ic . t the 
so uth b a nk o f th e Oneo ta r1·ve . ' f lei secti on ex posed on the r 1s as o ows : 

4 . Limestone, massive when fi rs t e xposed ·Feet. 
weathere d into thin bands dis l . • 
eith b P aym g 

er a cu oidal or a dec idedly concretion -
ary facies ; '.:5 feet exposed but thickens 
_g reatly towa rd the upland ..... . .. ... 25 

3. Limestone . . argillaceous, with n um; ;~~~ + 
shaly partmgs ; mixed zone 

2. Shale · ...... · · · · · · .. ·· 10 
. • greemsh- gray ' s trongly calcareous and 

_with a rg1llaceous limesto ne ban ds 
1. Limestone h d · · · · .. · · 20 . '. a r , comp act, fl aggy ; expo!ed 

at this pomt. .. . 
Th e beds di p to th e wes t -~~-~-i'~ ..... ... .. ........ 4 

escarp m ent o n th e sout h b k f w ang~e and fo r m a n abrupt 
west of t he above sec t ion . an o the n ve r for so me d istance 

Samples were selec ted from n b . um ers 2 3 d f 
secti on and analyzed T h 1 ' , an ➔ o the . e a na yses are gi ven below: 

S ilica •. .. .. . ........... .... ... _ ..... _ 

Alum ina and Iron oxide .... 
Calciu m car bonate · · · · · · · · · 
Ma gnesium carbo n;i~ · · · · · · · · · · · · · · · · 
Alkalies as K ., O · · · · · · · · · · · · · · · · 
Su lphur trioxi de :: : :--· ...... ·· ...... 
Combined water · · · · · · · · · · · · · · · · · 
Moisture .... . .. ·: : : ·.::: : · · · · · · · · · · · 

2 
L . G . Michael, analyst. 

2. 

17.45 

{ 
9.15 
5. 75 

54.07 
4 .11 
2. 53 
1. 67 
5.57 
0. 25 

3. ·L 

14.53 3.86 
6. 49 2. 54 

72 .89 91. 19 
1. 03 0.84 
0.36 .00 
0.48 .oo 
3.75 2.14 
0.15 0 .05 
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There is prac ti cal ly no st rippi ng at this poi nt a nd the two 
lin es o f railway wh ic h e nt er t he t ow n co uld eas ily b e extended 

to fayorabl e ou tcrops . 
I n Allam akee co unty , th e Galena -T rento n beds exp osed 

north of W auk on nry clos el y resemble th ose e x pos ed in th e 
Decorah sec ti o n. T ra nsportat ion facil ities are no t good a t th e 

presen t t ime a nd no a nalys es we re made. 
It m ay be noted from t he a nalyses o f th e sh ales of th e 

Galena-Trento n th at all ca rr y a low p er centage of si lica a nd 
relatively high p e rcentages o f a lu mi na , iro n and lim e. The sili ca , 
iron-alumina ratio varies from le ss th a n un ity in the D eco rah 
shale to less than two and fo ur-te nths in th e Zoll icoffe r L ake 
shale . The lime s ton es are as a rule o f fai r quali ty as far as th e 
presence o f magnesia an d sulph ur are con~e rn ed. Pra ct icall y all 
of the limestones a nalyze d carry a co nsiderabl e perce nt age of 
s ilica , but a t the sam e t im e th ey carr y a re la t ive ly hi gher per 
ce ntage of iro n and alumi na wh ich does no t re me dy the silica 

deficien cy in the a hal es. 
The Maquok eta sh ales appear a t no great dist 2. nce fro m th e 

Pla t teville lim es to ne throug hcrn t t he reg io n . E xce lle n t se cti o ns 
agg regat ing fift y t o s ixty fee t are ex posed near E dgewood in 
Clayto n coun ty. The a nalyses g ive n below may be co ns iJ e red 
t o b e fai rly represent ative for th e Clayto n county M aquoket a. 

l \ ___ 2_-'-__ _ 

:'oillca . . .. . . ~----...... . :--:. ~'l.:!V 
Alumill:1 .. .. .. .. .. . '.!0.b-l 
I run oxic'l.,. .. . .. .. . 5 . lf, 
Li rue .. .. . . . . . . . . . . . . . . I. SS• 
)[a"n~s•:,... l. 12 ,.., ? --
l'otash. .. .. . .. . .. .. .. . -- 11 
:--oda.. .... .. .. .. .. .. . 8 . 27 
Combined water .. .. ... .. 5.li 
:.'lioi~ture. sulphur tr\ · '. 2.iG 

oxide and co... I 
\lni•;•1•~·· ............ . ·. 

------
J . B. \Yeem:;, aualy,t . 
;~ample ] . ::i errv 'l'uwn,hip. 

H .5\:1 
] 3 . 72 

7 . bO 
7 bb 
6 05 
1.5G 
5' :~, 

12. l!:>" 

Sample 2 . New lwrr v !'ark. . 
Contai ns th (' <'a rho n diu;.; ide i n addition to c:un1h1 11 Pd " ·a ter. 

The Maq uok et a sh ale . as in the case of the shales 111 t h e 
G alena-T re nto n, is low in silic a a nd rela t ive ly high in lim e , 

magne sia and the alk alies. 
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T HE NIAGAR A LIME STON E. 

Professor T . E . SaYage , in hi s repo rt on the G;!o ]ogy o f 
F a ye t te county re por ts the no n-d ol omitic cha racter o f the N i·ag 
1
. ~ ara 
1m estone expo:ed in no rthern 1•ayette coun ty . Th e sectio ns 

near Aubu rn Mill s we re re\'is ited, samples colle cte J an d a na lyses 
made. The resul ts a re t ab ula ted below with a number of 
anal yses o f Ma~u"Jke ta shal es ex posed in the im mediate vic ini ty 
and oth e r port io ns o f Faye tte coun ty. 

Silica _. ...... .. . .. ........... .. .. ~9 .60 0. 68 11.95 33 .82 7.55 18 .31 
Alum ma . ... . .. . .... ... .. ... ... . 6. 36 } 
Ir_on oxide .... .. . ........ .. .... . 6. 25 0 . 50 

2 80 7 .83 } 3 · 1. 92 .43 3 .60 
L(me carbonate . .. . . . . . . .. . .. ... . .. .. . . 98. 52 34 .80 .... .. 78.69 73 .48 
Lime .. .. ........ ..... .... .. ... . 22.45 
Magnesium carbonate . . . . . . . . . . . · · · · · · 
Magnesia . . . . . . . . . . . . . . . . . . . . . . . . O. 20 
Soda. . . . . . . . . . . . . . . . . . . . . . . . . . . O. 35 
Potash .. .. ......... .. ...... ... .. 0 .90 

. .... . 31. 73 
0 . 45 

1.52 
.. .... 1 .82 

4 .25 

2.40 3 . 10 

Mo isture . . . . . . . . .. ... . . . . . .. . . . 
Loss oni g ni tio n . .. . ... .. . . . . ... .. 13 .5b 1s :i5o .. ·6:9o· 0

·
08 

_Sulphur t r ioxi de . . . .. . O 37 1.62 0 .84 1. 52 

L. G. Michael, a nalyst. 

1. Maquoketa sh ale , A u b u rn U ills. A verage samples, 
2 . N iagara h mes tones , A uburn }f ills . Averag e samp les . 
3. Argil la ceou s limesto ne, nea r Cl ermon t. 
4. Shale near C le r mo n t. 
5. N a tura l cement r ock near Clermo n t. 
G. Sha ly l imes tone near ba se of Ma q uoke ta at Elgi n. 

,\ubu rn 1,Iil ls is a n inl a nd town a nd w hile bo tl h I d l' 1 s a e a n 
1mc~tone a rc expo e d in un lim ited quzin t ities t he v are n t . ·1 
bl 

. , o a, a1 -
a c commerc1:illy at t he prese n t t ime . 

THE DE\'O~ IAN . 

FLOYD COL.TY. 

The Ce(!ar Y.tlley limestone and the Lime Creek shal~s a nd 
'.11arls :ire _the only portions of the lJc\'onian included in thi s • 
tn \ c_st1g1t1on. .\n,tlyses \\'ere made fr om materials selec ted from 
secll o ns expose d a t R oc k fo rd , L 1thogra11hi c Citv ()." , tl 
"Cl I' ,. ,, J' . sage, ie 

ay H ni-:s nea r Portl a nd , a nd M 1son City, 

_ Th e bed s e xposed in th e pit of the C~eam City Bric k a nd 
T il e Company near Roc kford a re as foll ows : 
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F eet 

5 , Marl, h ighly fossilife rous, grayish yell ow 
above to blue•gray below: upper beds dis 
t inctly lighter in color th an the lower . . . . 12 

4, Clay sh ale, blue -gray, appea rs to be 
slightly more gri tty than Nos. 1 and 2, 
a nd is also more perviou s ; th e con tac t 
between this zone a nd No. 2 is stained and 
is apparently a p lane of seepage, ... . 12 to 15 

3 . Iron-stai ned zone with numerous concre
tions , var iable . . .. . . .. .. . ... . .• . .• . }i to 2 

2. Clay shale, si m ilar t0 N o. 1 . ... .. . •, · · - ·.· · 6 
1. S h a.le, gray-blue , slightly g r itty, no n- fissil e 12 

Analvs es were m ade o f eac h member in th e abo Ye sectio n 

an d the r-esults a re as follow s: 

A nalyses of Rockford shales and m 11 r l. 

I ~i'.\ . \ No 4 I N o. 3. \ No. 2 • I No. L • 

S ilica .... .. • • · · · ·· ·· ····· 
19 .63 

11 33 

59. 14 
4.73 

Trace 

23.83 

15 . 10 

46 .57 
1 .63 
3 .50 

Alu mina and • · • · · · · · · · · · · · 
Iron oxide . . .. •••· · · · ·· ·· ·· · 
Calcium carbonate. • ••• ••· · 
Magnesium carbo nate . . ,•·· 
S u lphu r tr ioxide . . ••• · • · · · · 
Alk alies as K , O . ..... . . .. . ··· ·· 4:,ii ..... j ji, Co mbined water... . . .. . . . 0 27 0 22 
Moisture . . •• · •• 

L . G. Michael, a n a lyst. 
*Ana ly zed by E . E . Bugbee. 

50 .40 

31. 22 
7 68 
5. 77 
1 . 54 
4 .96 
4 . 51 
0. 41 

49 .00 
\ 15 . 28 
1 6. 2.i 

46 .12 

{ 
15 .32 
5 .62 

I n 1903 an average sample was selec t:~ fr ~m the lowe r 
ti on of the p it a nd a nalyzed . The ana ly sis is g iven below. 

por-

E:~;:~C> ·• ·• ·• • • ·• • • • • • ·. ·• • ·• • • }H\ 
Lime . . .. . . . ... .... .. ... . . , ... . . . .. . . . .. . , ... 9 ·4-

MPoatganshes·i·a . . . .. . ... . . .... . . . ::: .·:: : :::: :: : : : : : : ~l :.~7!6 .... ' .. .. ... .. . . 
Sod a ... . • • · ···· · ··· ··· ··· ··· · ···· · ······ · ·· ·· 3. 47 
Com bi ned water . . .. . . • • • · ···· ···· ··· · · · · · · ··· 
Sulphur t r ioxide . . . . . ..... .... . • .. • • • • · · · · · · · 1 . l O 
Moisture . ... .. .. . .. . • • .. • .. .. · · · ·· · .. .. · · · · · 0 . 42 

J . B. Weems , a nalyst. 

T he m a rl ;a nd sh ales ar e generously dis tri bu ted in t ], e vicinity 

kf d s th o f L ime creek a nd wes t o f t he She llrock 
of Roe or ' _ou . L. k 
. R d way s cro ssi ng the low bluffs fac ing 1me c ret:: 

nver, oa 
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expose bo th m embe rs , and th e overb urd e n is thin for some dis
tan ce b ac k fro m th e strea m, in som e in stanc es for m o re than a 
mile, Th e Chi cago, Ro c k I s la nt!l & Pac ifi c railway p asses with in 
abo ut one-half m il e o f e xce ll e nt o ut crop s . A sp ur coul d be 
easily e x tended to t he sh ales a nd ma rl ; as t he grades are low, 
L im e creek separates t he ra ilway from th e neares t exposur es, 
but t he creek could be avoided by making a slight detour. 

P ure limestone does not occur in qua ntity at this point above 
t he water level in Lime creek. ,\n abundance of good l imestone 
ou tcrops along the Shellrock river at Nora Springs a few miles 
n or th. c\nalyses of the limestone have not yet bee n made. Two 
t runk linec, the Chicago, Milwaukee & S1int Paul and t he Chicago, 
R ock Island & Pacific afford good railway fac il it ies . T he latter 
road would furnish a direct connect ion with the shales at Rock
fo rd. 

The limesto ne mcmb~ rs are also well developed in t he vic in 
ity of Charles City. S.1mples were carefully selec ted fro m th e 
qu ir ry at Li thograph ic City by M r. C. L. W ebs ter. Th e se ctio n 
as d ete rmined by M r. \ Vebster is as fo llows: 

11. Soi l a n d d r ift. ............. . ... . .... . . . 
10 . Lim es tone, lithograp hic .. . .. . .. ..... . 
9 . Limestone, yellow-gray, friable , coarsely 

granular and thin bedded . . .. . .. . . . 
8 . L imesto ne, dense , com pa ct ; bu ff to 

grayish white, thi n-bedded . ... . . . . 
7 . Limestone, li thographic , shattered a n d 

u nevenly bedded; bro wn, var iegated 
6 . Clay part ing . .. . . .. . .. .. .. ... . .. .. . . • 
5. Li mes tone, co mpac t. ... . . .. . .. ... . .. . . 
4 . Cl a y part ing.. .. .. . • . . . . . . . ........ .. 
3 . L im eston e , bu ff to p ink, li thog raphic . . 
2. L imesto ne , g ray , sub -crys talline ...... . 
1. L imestone , lithograph ic, dense, exposed 

Feet. 
1 
5 

An average samp le was selec ted from th e above sect io n and 
an al yzed . T he a na lys is is give n herewith : 

Calc ium ca rbonate . . .... . . ..... . ..... . . . . 
Mag nesi um car bon a te .. . . . . . . .. . .. ... . .. . 
Iron a nd a lumi na ...... . . . . ..... . 
In soluble .. .. . . . .. . . . ... . ..... . . .. .. . .. . . . 

A.O. A nderson , an 9,lyst. 

92 .85 
5.31 
0.80 
1. 60 

Th e mag nesi a p e rcentage can un d oubtedly be lowered by 
th e eliminati o n of number 9 in th e above which a ppears to be 
s tro ngly dolomitic . 

A sho rt line of ra il way is about t o be extended to the q uar
ries. N o shale is kn own in th e nea r Yici n ity, at leas t not nearer 
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than R ockfo rd in F loyd cou nty. a nd the ' 'Clay lhnks" in Ce rro 
Gordo cou nty. 

ol!Tl' ll I I l'O\ '.\TY. 

Similar be ls 1Jf J;mestone extend int l :\Iitchell c- >,tnty. _\n 
average sample from th.:: C i1il~ q-1 un· ne·u 0, ~;,c w,.::; ,,na 1>·zcJ; 
the resulb ·ire given li 0 low: 

C.'llcrn:'l carb'.ln'lte ...... . 
.\Iagnesiuru c,11bonatt'! . . . . . 
Iron and alu1:1ina ...... . ............... .. 
Jni;nlt1hle.......... . . .. . .. . .. .. ........ .. 
Moisture and organic mat:"r 

.\. O. A,1,lers.,n, ,1nalys. 

JO. 17 
1 :l 
3.S~ 
2.21 
'2,63 

\Vhik the lime,;tonc i, s11ilicientlv pure i ,r c. mcnt Lcr.:-, as in 
the case of Litho~r;1p 1ic City, suitable , 11ales irt• nJt a\·,iihLle. 

T he ~h:dl'S ,rnrl 1111rh :x;,u,ec! 1,1 th-: ,·i ·i11ity ,,t l~ JCJ, turd ar.! 
belie, ed to i..: m·JrL 01 IL;,.: Jnt'nt:,J l" -.,,th ,h 1i,, , \'. J el at t!w 
''Clay Bank," nl'.tr l'ortl u1 l .11d ,lt .'1 '•nn C1t1·. ..r Lime 
creek there is\ '•:' l1ttl · tri 1Jpin.; tl'.', r the 'i • 1-, in m tny ca,es 
no t sufticicnt to ,upp"rt , l ·,(),J. \Vhil.: n) o 1,,~r,,p,; "re; known 
d irectly 011 the r iilro;1d,, ,·wt· 1t ::\la,;;11 City, 11t1•11u·0•,, outcrop,; 
are within easy reach c,f ,;c\·s:nl trunk lt1ll'S. ,\t the ·•Chy 
I3anks" t h e followinh:· sect ion is e:·qnser l facing direct]:,, on Lime 
cre ek , and co nt inu ing for J. d is tan ce o f abou t o ne mi le . 

Feet 
5. Shale , cak a reo us or m arl ; in some places 

indn rated layers appear. . .. . ..... . ... .. . . .. 3 
4 . . Cap ro ck , var iable in thickness............. 1 
3, Marl, h igh ly fossiliferous; co n tai n ing 

occa sion~! h ard b an ds ... ... ............ . .. . 20 
2, Shale, non-foss iliferous , weathered yellow .. . 10 
1. Shale , bluis h- g ray to blue a nd beco m in g 

hi g hly plastic on weatheri ng; non -foss ili fer-
ous . . . . .. .. ... ... .... ....... . .. . .. . .. . ...... 40 

A hard compact lime s to ne ou tcrops in t h e c reek and forms the 
floor upo n which th e above sec ti o n re s ts. 

Samples sel ec te d fr o m thi s secti o n we re a na ly zed; th e result s 
a re given in the ta ble below, the n umbers co rres po n d in g to the 
numbers in the sec ti o n. Three sampl es were selected fr o m the 
marl comprising num ber 3 in th e sec ti o n, o f w h ich 3a was take n 
fro m the indurated lay e rs . 
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. ../ nalysu of cla y shales / / · ant 1//a r s tram /lie 'ctzy ba //ks' near n0 1-tt d 
C ( , , , a11 , 

•:: r ro .1 c1rda c no,ty 

:-lc>.l No ., 
::-lo 3 N .1. 3.1 :-io :lb ~o.·! 1': o. 5 

.\fo isture I ...... ' ..... . .. .... I. 2 I 1 Oil O.i, 0 Combinetl IV 1:· .. ~)-"' IJ . 75 n .GS 0 93 ... . . .. :; ?:I 0 it !. . 7i S ilica 0. 3 ()/ 2 44 2.04 Al umi~~ ........ · ...... ' .. l l,~'., 'i'.J. Vi 20.'.!IJ S.:it 20 8.! 7 5~ 2726 .. .. ... ;?I),~] I J,r._, Ferr ic 11. 2\ 3. 7~ oxidt'. 11 s, 5 .62 1:J,15 ... . . .. .. 4 :Jll l.rJ"i Lime '2. /1 ! ,'.!II 2. ;·, I .Sf Ll2 ...... .... .. ..... ' (i. 7Ll J. 7, .:lfagnesia :ll.4:' ! , . l~ 30.0J ! 1.34 lG 47 .. , .. .. 2. i'.J 2 2· S ulphur trio:id,i: · · · 3 .J.J 2 ,u ·LOJ '.i. 22 l 23 .. . . .... ... l .14
1 

J ],', 2 OU, ·Soda ... . .• . .... . , . 2 . 17
1 1.0'.! ]LJ 0 51 1. 11 

Po tash . . . . , . . . . · · · · · 
. . 1.0.l 0 0 ., . 0. 72

1 ,, o.w ,_/ 1.55 ? ?- 1 hl l .O 1I Car bon (1j():,;:jiJa ··, -'--~ 0 .If, 1 '41 0.4S 2.20 Ii 05 ~ 'i-! 23.SG }) 7" .,~ o.-, 
] . B. \\"(.!'e 111c;

1 

- ,, __ , 
.')., 'li 12.59 

a.c.alys .. , 

1'h,'. ,tri 1ipin" ia uf \' 11,1'11)1. ,, · I . , 
I' . '"' · c .ittc ,n-.:-s > !t 11,· nil" t 11i1· The 
imest:inl' i.t t/J,: '1,1., ri e, '•1"' rl I' I I ,._ . 

ba 1-- f I • " tr ,Ht in ' os.:u rr,n' in both 
fl-~ 0 -1111(' ,'l'l d; t',1d l ", .. 'f , 

tl. I· ... ' .' , , ' ·, 1 t,1•~ Ji LL en t > t\,.c11•, t~ct in 11 c " 1~'' w1t.1 [J, ,ict1c 11',. tl'l CC\ . v · 
btt l·,- . ,· ,/ lllll, . .-(ldP,,lrc \\'('rllll.tdc 

ll /, ''LL!c.11 ,lJ'Jlt..,H, t, I , l · • . 
t i , ]', " . J )c I, nt' t! \\'I th t11,· ttpp"r fl 1 ': ln of 

B
1c '· _1::1t-,t,1nc, ,,·ct1,1n nq,0,v I tL Ml ,'J,1 City. T 'r "Cb.v 
an"' art' ,tbnul l<Jtnllv I t , • 

• 1 , ;111 t l r, l 111 t 1 , J. > •, -1 ] , 1 I t 1 • · • 
of th e CI · , :\I' l · ' - 1 

' 0 1 l t \ 1 ~ ton 

I
. . . ire J;_;'l, • t w;1ukee ,\' ::-,,,int !'·ml rnd the Fo:-. I al·e 

c 1v1s1on of the Ch ic1rro ·inc l , ·o r th t . ,, ' 
,., ' ·' wes ern rciilw.1v~. 

.\ t ;,IJ.s,, 11 C itv th e sha l ,. I I . 
, - ' · ' t.,. an t Ill a r 5 a pp ea r so m e dis tan ce 

to t he so utn an d wes t of L ime creek I ·1 t l . 
. , w 11 e 1e re is an al m os t 

c~ nt1nu o us se c t io n o f lim es to ne a lo n e, \Vill ow C I d 
Lim e creel-s T h _ . ,., , a amu s a n 

. ' . e secti o n at the qu a rri es of th e M ason Cit 
L im e a n d Ce me nt Company is as follow s : y 

F eet 
3 . Limestone, Stromatapora zone , w hich in 

weathering presents a conc ret ionary 
a p pea ra nce . ..... lO-l S 

2. L im es tone, wh ite, cor;;~~~ ; -~~d· b~lt; j~ ·i~ 
ra th er thin beds ' 

1. Dolom ite o r at lea·s·t· a·o·l~~i~i~· ji~ ~~ ;~ ~~·-
sub -crysta lline, bro wn , te :s:p osed a bov~ 
low water in L im e c reek... . . . . . . . . . . . . 10 

12 

. T he severa l m em bers in t he a bove sec t io n d isappea r a short 
d ista nce east b u t reappea r a t Port la n d Th f 

b k • · ey o rm alm os t a n 
un ~o en sec t ton to t h e n ort hwes t a n d ca n be traced to F er tile 
in o rth co unty , so m e fifteen m il es distant. - ' 
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The shales and marls are exposed south and west of the ci~ . 
Immediately west of th e Fairgrounds , along a small creek, t e 

foll o wing section is exposed: Feet 

2. Marl weathered yellow • • • · · · · · · · · · · · · · · · · · · · : · 
::,hal ~ clay , blue-gray, beco m ing very p last1c 

12 

1. when weathered. E xposed .............. .. .. 20 

Th e shales are kn o\\' n t o att ain a thi ckn ess _ o f so me fo:t y 
fe e t so uth west o f th e city in th e pits o f t~ e bri ck c_o mpantes 

d f al\ o f th e me mbe rs tn th e abo\ e section s 
Analyses we re ma e o 
and th e res ults are g i\' en b el ow. 

-----.------i-~--
\ 4 . \ 5. \ --1 1~ 2 . 3 . 6. 

Silica .... .. • · · · · · · · · · · · · · 
Alumina .... I 

\ 35 . 23 
21.09 

5-1 . 56 

30. 62 

4 10 
2 . 13 
2.32 
2. 30 
4 . 19 
0.30 

51. 95 
5 18 . 3.J-
1 7 . 56 

4 .H i 
3 .261 
4 .1~ 
2. 76 
7.49* 
0 .42 

0 . 72 \ 
0.9 1 

0 .631 54. 6-1 

0 71 
r 14.52 

· '\. 6 .45 
Ferric oxide I · · · · · 
Calcium carbor.ate • · · · · · · · · 32 · 8.1 
Magnesium carbonate. ·· ·· 3 .9 -1. 

94 .22 
1. 32 

97.4S 9 . 21 
0.99 6. 09 

3.11 
-1. .26 
0 . 12 

0.98 
2. 46 
0 .05 

Alkalies a s K , O • • · · · · · · · · · · 
Sulphur trioxide .. •• · · · · · · · · 
Com bi ned water. • • · ·· · · · · · 
Moisture. •• · •· •· · ·· ··· · · · · 

* Combined wattaegr :Snadri~~bi~dd~~f~~~~ad of carbonates. 
t These percen · 

0.Sl 

Marl from exposure west o( Fairgrounds. 
1. L . G. Michael, analyst. 

2 . Shale from exposure west of Fairgrounds. 
L. G. Michael, analyst. 

Shale from pit o[ American Brick and Tile Com · 
3· an J . B . Weems , a nalyst. 

p y. of Maso n 
4 . Stromatopora limestone, quarry 

City Lime & Cement Company• 
L. G. Michael , analyst . 

S. Mason Ci ty White Limestone, quarry of 
Maso n City Lime & Cement Compa.ny. 

A . o . Anderson, analyst . 

1 f ·t o f Mason Ci ty Brick and Tile 5 Sha e rom p1 . 
· G E Patrick, analys t. 

5.89 

3. 74 
0 .85 

Company. · · 

marls and shales are known to extend over a large are a 
Th e . h d there is but little cover ove r them. 

and are easily reac e ' as • · each of the 
Both the limeston es and the shales are w1thtn easy r 

railways which enter the city. 
. d that all of the Devonian limestones analyzed 

It wtll b e note t of magnesi a 
are essentially pure, carrying \'ery small perce n ages d . 

d 1 h 
. All of the shales are calcareous and gra e insen -

an SU p Ut. 
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si bly into marls. T hey carry from less than two to rnore than 
eight per cent of magnesium carbonate, and a re comparati\·ely 
low in sulphur trioxide. Calculating the magn esium as an o xide 
it redu ces to from less than one to about four per ce nt, not 
enough when blend ed \\'ith th e lim es ton e to be a seriou s con 
sideratio n in th e manufacture o f Po rtland ce ment. i\ll of th e 
shal es a re com parati ,·e ly lo \\' in s ili ca a nd hi g h in a lumin a an d 
iron , a m uc h m ore imp or tant co nsid era ti o n th an th e ques ti o n o f 
sulphur and magn es ia. Acco rdin g t o th e bes t auth or iti es the 
shales used in th e m a nufac ture ot Po rt land ceme nt, wh e n used 
with pure li mes to nes, sh ould ca rry a t leas t 55 p er cent o f silic a, 
preferably 60 o r 70 p er ce nt, a n d in a ny e\·e nt a t le ast t\Yice th e 
sum of the al um ina a nd fe rri c o x id e. ~Ec kel sta tes tha t t he 
comp os ition in term s o f s ilica, alumin a and fer r ic o xi de sho uld 
fall with in th e fo ll owin g limit s. 

S i0, Si0 , 
------> 2 ------ < 3.5 
Al ,0 :i _;_ Fe , 0,, Al 0 0 ,. -t- Fe , 0 ,, 

Now it is a ppare nt from a casual in sp ection of th e analyses 
that the sili ca ratio fo r th e nrio us shales ;i,nd marls Ya ri es from 
less than 2 to about 2. 8 p er cent, and in o rd e r to secure the 
best composition the additi o n of silica may be found desirable. 

TH E LOWER CARBONIFEROUS. 

Deposits belonging to the Kinderhook, Saint Louis and Coal 
Measures are included in the present investigation. The Kinder
hook was obse rved at var iou s points in Hardin a nd Humboldt 
count ie s, but samples we re collected and analyzed from o nly th e 
latter cou nty. The Saint Louis was investigated only at Liver
more in Humboldt county, while th e Coal Measures were studied 
at a number of points in addition to tho se already me ntioned . 

W EBSTER COUNTY. 

Highly siliceous shales are available alon g the Des Moines 
river between Fort Dodge and Lehigh in \Vebster county, and 
alon g the Iowa Central railway in Hard in county. A n average 
sample was se lected from the pit of Johnston Brothers Clay 
Works at Kalo, in W ebster county. Th e a nalysi s is g ive n below: 

Silica . . .. . . . . . . .... . . . ..... . ........... .. .. 70.20 
Alu m ina. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 16. 70 
Iro n oxide . . .... . .... . . ... . .. . . . ..... . ........ 4.00 
Lime .... .. .... . .......... .. . . . .. .... . . . .... . . 0.28 
Magnesia . .... .. ...... ...... ... ... .. . ..... . ..... 0. 63 
Pota sh ............. . .......... . . . ..... .. . . ... 1 . 75 
Soda .. . . . ........ . .... .. . .. .. ... .... . . ... .... 1.39 
Combined water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 70 
Sulphur trioxide .. ... .. ..... . .. . ... ... .. ...... 0. 82 

Moisture .. . ...... .. .. ...... .. .. .. ... .. .. . .. 0.53 
* Ce m e nts , Limes and Plaste rs , page 003, l '.103 
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T he Ch. o f th icago Great \Ve stern r:1il , 

th 

. e Des Moines river district th , .' 11 ,1v reaches the ,h,1lcs 
e sam pl ' ouga iwt tl1, 't f e was selected for •in·tJ,, .·_. · c P

1 
rom which 

\ ' • _ Sh, 

C 
.·, sam~le selected from the [)it f 

) m ar 1n Cllllntv, 
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e ~ , r,l 
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P: ~.nJ file ompat1 , II 
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0 
th' l· ldo l' 
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Litue ..... . · · · 
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Pot.:i,;h . . 
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Combined wale~:,. 

.72 ():) 
· .. l i. 2.J. 

l OS 
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,,... .1>e,, 5 101.v 111 n1a{rn ~... . K1nckth k . , . . "' t. 
1·1 con•tttuk th I . . . - oo "' cttoa in I 0w1 F II . I '1\v,_ t p Jrll'Jll C'l ti1. 

worth St , c., ' 1 
' ,1n In • i ' OllL ornpa nv .ind tl1, J> l , te 'I I ir:1c~ ut the Eil ._ 

arc , ·I · · c J;U )Cr \ · J • I ' ' . ov~1 . arn by from ten to thirt , 1·,, , ,p 1 l t Cnmpany. They 
tn add1t1on t I . ) cet of sub-er .. , ,11· 

f I 

o a t 11n veneer of .. JI .· J ~"'· rne dolomite 
o owa F II f ".U\tum and f b d a s, rom the I1·anhoe . . sur ace wash. \Ve st 

e s have been removed I qu ,1rr1cs to Alden, the dolo ·r 
appears almost co f a o ng the Iowa river and th ~ r mt tc • . n rnuously rn b ~ 1mesto ne 
n srn g from fi ve to twenty feet ab one o r o th banks of the river 
burden amounts to but i·t 1 ove low water level. Th ' 
the bluff~ .i t e near the river b . e ove r-
" as f Ii°. A ccpcesoota t;,., section at \JU ut th dens gceatl y in 

o ows: r en on the river front 

3. A_lluvium, drift and wash . . Feet. 

2- Limestone more · · · · · · · · · · · · · · • • •. 3 
ilar to N~ 1 · a or !less evenly bedded; sim-

, ' mar Y or shaly b d 
_Nos. land 2 generall an separates 

1. 
Limestone, light- ra y · · · · · · · · · · · · .. • • .... 12 

and oolitic text!re y, ~~:d sub-crystalline 
somewhat und 

1 
t · e upper surface 

shows cross· be~d~~ng while the lower 4 feet 
g ..... " ....... , .. s 
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The beds are much rifted and shattered. l mli1· idual layers 

rarely four or fi1·e inch es in thickness dip to the southwest. The 
entire assemblage disappears up the ri1·cr ,1bc~ut the corporate 
limits 

0

£ the town. The Iowa F 1lb tranch of the Chicago & 
~orthwestcrn railwav runa ne·tr the line nf outcrop of these beds. 
Sati sfactory shales arc nJt ca i1y a.:ct.ssi

1 
le in •J11.. near vicin ity. 

At the •'Honcstone quarri.:s' west of 1011··1 Falh ti1c Co,11 l\leas
ure shales appcir in the north 01nk oft\H' river. The s~ctio n is 

append eel herewith: feet 
.rn uo 

5. 
I. 

.3. 

. . .. ... .. .. . ... .. , . .... ........ . 
Sa:1CHt,)ne, :i,1c ,_raine1, ~lightly ani;il· 
\ace0u;

1 

+oo ... 1ing ::t pro_iecting led·sc, ..... 
Sl1a,e, ar 1·11ce),t~, t1l'1e-grl.)' a:1d b·,tt 
sli ~ht'y ·1111 ir::tt< d. Ct:rtu,tl. ,ard layc:1 'i 
.\"11.Jt!: t t 1Lllll .,~1 .. it ~}1t.i ~ec:i ):1 •....... 

· .11 ', 'i • , 1 , k, 1n ~• me p:cl.ul, ,,lm,' t 

the· . . . . .... , .... 

'2 5 

30 

15 

L mt.. t•>'l · 1 l ,,r 1.1,, w ,:,1.r ,l, lXt", l 
::t>J<l :ii: tl1e '' Lt r L·,.l .... , . . . . . . . . . . . l 

• · o in 1lv l., 1, 11 l' v...t b en 1111, k of either the lim,stone <H the 
,b,de. lt is Ld en J, n )WcYd, that tlw li11w,;tc t1L i:; c,·

0

enti,1lh 
free (rom m tgne5i;t ,1nd ~Ltlphur, ;ind th t, th: c,,1,t'e nuI11l

1

L'r 2 in 
the llonestt)ne ,;ectiun is highly siliceous and pr0b:1bly of suitable 
composi ti on to blend with th e lirne~tune in tht. manufacture of 
Portland cement . It could be produced, howe,·er, only by 
mm1ng. Further invc stigation is necessary to demonstrate the 

merits of both limeston e and shale . Th e shale beds could be 
reached by extending the switch which now reaches the plant of 

)-11..:)IBOLDT coc~TY. 

the Iowa Fall s Brick and Tile Company. 

The Kinderhook limestone beds outcrup near the Minneapolis 
and Saint Louis railw ay in the southern part of the city of Hum
bold t and present an almo st continuous exposure on the river 
for more than a mile. The same beds outcrop near the Chicago 

\ 
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IN IO WA . 
an d N orth we t . 

s e rn rail way north of th . 
about fi\·e m iles to th e th e city, and near Rut la nd 
th d nor wes t T he t' 

e am in H umbo ldt is gi ven b~l ow : sec ion ex posed be low 

4. Alluvial wash, variable in thickoess· on F eet 
. top of terrace about.. ' 

3. Limestone oolitic . ·t•h...... .. .. . . .. . . 3 
· ' ' ra er coarse 

grained, gray to white 
2 · Limestone · · · · · · · · · · · · · · · · • • . 10 

. ' comract, gray white, a 
gradation from No . I but f . 
sils e11 er fos -
. . Present and apparent!\· less b 
c1ated • · - ree-

l. Limesto~~: · b~;_~~;~;~ci. ~-~ci .. fili~a .. ~;~h ·.... 2 

casts of fossils, chiefly brachiopods· 
\·ery compact aad brittle in outcro , 
bedding rl P; 

anes not apparent. Exposed 
above low water .. . .... . 

The section rises toward the t . ... ... .. . .. 4 

shows a g-reater thickness 'h . . do~n and the oolite proba blv 
All f ' an is In icated i th b , 0 the beds dip perceptibl n e a ove sec tion. 
was taken from the abo. )~upstream. An aYerage sample 

• \ e section and anal d T 
g!\-e n below: " rze · he result is 

Insoluble 
Iron oxid~-~~d· ~;~~i~ ~ - · · · · · · · · · · · · · · • • 0.50 
Calciu m car bo nate. .. · .. ... .. .. .. .. .. .. 1.12 
liagnesiu m carbon ~;~· ··· · · · · · · · · • • • 97. 20 

...... . . · · · · · · · · · · · · ·.. 2.00 
Total . . ... . ... . 

Analyze d by A O . ...... ... .. ............ • 100 .82 
Morgan . · · A nd erso n , from sam ple collected by c. M. 

To th e wes t, just across the H b 
m ore, exte nsive limeston e beds um ol_d t county lin e , near Gi l-
appear near the s urfa ce A ci· belong ing to th e Sa int Louis 
coun ty report th e G' I . cc~r i~g to McBri de in h is Rumbold; 

I mo re sect io n is as follows : 

10. Alluvium, su rface !Oil e tc Feet 
9. Coarse sand an d g ra v~l ... : : · · ..... . ······ 6 
8. B?wlder cla y, much wea ther~d .· ... . . .. .. . 3 
7. Limes tone coarse . d . ... . . • . •. 2- 4 
6. Sh 1 ' -graine , c rystallin e 20 a e bl · · · · · · ' f ' ue, with clay a nd limestone · fossil-

i erous • 
5. L ime t . . . . _. · ·· · · ·· · · ·· ·· ··· ·· · · ······· · 2 

l ~ one' lithogra phic' incl ined to a ng u-
a r rac ture. 

4. L' . . .... . . ... ..... l .½ 
imes tone '. fi ne-gra ined, heavy-b-~dd~d· ~~-d 

3, 
non-fossili fe rous 

~_i mes tone, shaly \~it~-~~~~· ;~~~i;~ · · · · · · · · · 3 
2. ,imeston f · • · · · · · • • · · l 
1. L . e ' oss1hferous' coarse-grai ned l imes tone, lithogra phic . • , .. 

2 .. . ······ ····· · 
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An a nalys is was m ad e of th e principal m ember in the above 
secti on and is g iven herewith : 

S ili ca ........... .. .. .. .. .. .. . .. . .. . .. .. . 0 .32 
A lu m ina and iron ........ . ...... .. ... . . .... . 
Calciu m carbonate .. .. .. . ..... . ......... ... . 99 .62 
Wa ter and und eter m ined ... .. . . ....... . ..... 0 .06 

J . B. Wee m s, a na lyst. 

A casual in spec t io n o f th e a nalysis sho ws th e li mestone to 
be alm os t ab solutel y pu re. The qua rr ies a re wit h in easy reach 
of the Des Moin es and Rut hYe n d i\' is io n o f tr. e Chi cago, Ro ck 
Island and Pacific ra ilway . 

T H E COAL ME ASURES. 

Ex tensive limes to ne bed s are to be found in t he upper Coal 
Measures in southweste rn Iowa. In Madiso n coun ty th e Beth
any lim es tone fo rms an a lmo st con t in uou s esca rpment di agonally 
across t he co un ty from Peru by way of \Vinte rset to E arl ham. 

N e ar Ea rlh am two quarry compa n ies ha\·e ope rated exten 
sivc-l y, and a re di rec t ly con nected with the main line of the Rock. 
Is land rai lway. T he sec t io ns ex posed are as fo llows : 

QU.ARRY S ECTION, E.AJlLB A .\1 LA ND COM P.-'. :SY. 

Located a bout one an d one-half m iles so uth of rail way stat ion in Earlham 
Feet. 

4 . L oes1 a nd drift, of va r ia ble th ickn ess . . IO to 14 
3. Limestone, in regular beds , with shale 

partin g near the m iddle . . . .. ... . . ... 9 
2 . L im estone, less evenly bed ded than 

the above , hard a nd britt le . .. . . . . ... 6 
l. Sandstone, calcareous and shaly , 

exposed . .... .. . ... . ....... . .... .... . 
QU ARRY SEC'Tr o:q OF P. A . RO II F.RTSON . 

L oca ted about two m iles east of ra ilwa y depot in Earlham . 

7. 
6. 

5 . 

4 . 

3. 

2. 

I. 

L oess an d d r ift , va r ia ble . . .. . ........ . 
Limestone, g ray to buff, eve nly 

bed de d ....... . .... . ..... . ... .... .. . 
Limestone, irregula rly bedded , with 

some cherts ... . .. . . . . ... . ...... . . . . 
Limestone , eve nly bedded, becom ing 

shaly near the middle . ......... . .. . . 
Limestone, shattered , unevenly bedd ed , 

cherty ... .. . . . . .. . . . . .. . .. . . .. . . ... . 
Limestone, r a ther evenly be dded above, 

a nd unevenly bedded below . Hard 
a nd compact bu t in thin le d l{es ..... 

Sa ndstone , calcareous a n d shaly, 
exposed .... . .. .. .... . ............. . 

Feet. 
2 to 8 

2 

3 

4 

l½ 

6 
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A composite sample was selected from the Roberts on quarry 
and anal yze d: The result of the ana lysis is ginn below : 

Insoluble .•.... . . . ...... . . .. . . . .... . . .. ... 
Iron oxide and alumina ..... . ..... . ... . . . 
Calcium carbonate . . ....... . .. . .. . . . 
Magnesium carbonate ... .. . . .. . .. ... ... . . 

L . G. Mich ael, an alyst. 

7. 85 
1 00 

91.15 
0.61 

Similar limestone deposits are to be found southwest of Des 
Moines along the Chicago Great Western railway at Peru . 
According to T. E. Savage, Assistant State Geologist, the beds 
exposed at this point are as follows : 

10 . 
9. 

8. 

7. 

6. 

5. 
4. 
3. 

Feet locbei. 
Yell ow colored loess ........... . ...•.• · . . . ............... 5 to 8 
Drift, reddish brown above grading down to gray below ; 

containing numerous bowlders in the lower portion 9 to 15 
Gray or y ellowish limestone, argillaceous, fin e-grained; 

in three layers respectively 15, 18 and 12 inches in 
thickness. Much stained in upper part..... . ..... 3 9 

Bluish colored shale, with a band of limestone 1- 5 inches 
in thickness near the middle portion... . ..... . .. .. 10 

Dense, gray limestone, in layers 16, 24, 6, and 16 inches 
in thickness.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 4 

Band of gray shale................. . . . . . . . . . . . . . . . . . . . . . 8 
Layer of gray limestone, cr inoidal in lower portion . ...... 2 6 
Ledge of gray limestone simi lar to number 4 above, in 

two layers respectivel y 12 and 30 in ches in thick-
ness .... . .. . .... .. . . . .. ... .. . . . . .. . . . . , .. • • • • · · • • • 3 

2 . Ban d of g rayish-b lue sh ale ........ . .. . . . ... ...... . ..... . 
6 

10 
1. T a lus slope w ith occasio nal ou tc rops of lim esto ne, to level 

of flood plain..... . . . . . . . . . . . . . . . . . . . . . . . . . . .... 20 

Accordi ng to l\Ir. Savage the bluff conti nues a dis tanc e 
of one-h,df mile along Clanton creek. A composite sa m ple was 
selected from the limestone members ol the aboYe sec t io n and 
analyzed, and the results of the anal:-·sis are gi\·en below: 

t:,ilica ...................................... 17.16 
Iron oxide and nlu1:,ina . . . . . . . . . . . .... 2. G-l 
Calcium carbonate ........ . .. . ... . ...... . .. . . 7'2. 7G 
l\Iagnesium carbonate . ... .. ................. 2.S6 
Sulphur tricxide .... . . . ....... . ......... . .... 0.95 
Moisture . .. . . . .. .... .. . . .. . . .. .. . . .... . ...... 0.30 
Co mbi ned water . . . .. .. . ... . ... .. . ... . .. .... 3. 12 
Analyzed by L . <;. Michael. 

The shales in this neighborh ood have no t been in ves tiga ted. 
None of the exposures are on more t han a sin gle line of railway . 

Winterset and Earlham are on the Chicago, Rock Island and 
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PORTLAN D C E ME N T MATERIALS IN IOWA . 3 1 

Pacific, w h il e Peru is on th e Kans as City Di visio n of th e Chic ago 
Great \Vestern. 

Shales of exc e llent qua lity 0~1tcrop in and abo ut Des Moines, 
an d a cement plant located at thi s place wou ld haYe th e advan
t ages of unrivaled rail way faci lities, cheap fuel, and an abund
ance of shale of suitable q uality for th e m an ufacture of Portland 
cement. A large number of anal yses have been made from the 
shal e s exposed in th e pits of the diffe rent b ri ck p lant s in t he 
city. The pit of the Flint Brick Company may be considered to 
be fairl y rep rese ntati ve. Th e principa l beds e xpos ed a re about 
a s follows: 

Feet 
5. Shale , varie gated, stained yellow where 

weathered ........•. ..... . ..... . ..... ..... 10+ 
4 . Shale, red aod bluish -gray, lamin ated .. .. .. 6 
3. Shale, brick red io color, clean, unctuous .. 4 
2. Shale, light gray , silicious.. ........... ... . 2 
1. Shale, b lue, exposed . .. .. ...... .. .. ...... .. 20+ 

In the clay im·es li gation th e report of which is published in 
Volum e X I V of the I owa Sun-ey repo rts se\·eral analyses were 
m a de from th e abo \· e section. O ne of t he m ost important of 
th ese was th e analysis of a gree n bri ck whic h doubtles s 
a p p rox ima tes th e run o f the p it. F or compa ri so n an ave rag e 
sa m ple was se lec ted f ro m t he m id dl e of the p it se cti on . The 
re s ult~ of the e ;i na ly sts a re g i,·e n bel ow : 

Silica . . . ... .... . .. . 
Alumina ..... . ... . 
F crri<l oxid e . . .... . . . 

1,i 1:ie .. . • 

:\ l a){ □ er-ia . ... 
Potash) 
Socla 

N o. 1. 

.. ... .... ... G3. 75 
. . •... W .78 

... .. ..... 5. 75 

........ l. 55 
1.22 
0 . 54 ' 
l , 20 I 

C01nbi~<;d wate r . . .. . . . . . . . . ~ . 8:? 
:\ l nbturc, s:i lph ur t rioxide and c·ir· 

N o . 2. 
61. 36 
22 . 12 
G 07 
1. 80 

O.bO 

l. 2! 

4 .52 

b,Jn d ioxi de ... ... .. ............ 3 8S 2.0 1 
1 . G re~n br ick, Fli nt e ril k Compan y , J B. 

We ems , analyst . 
2 . i\I idclle o f pit s3ction, Flint Brick Company , 

L . G. Miehae l, a nalyst. 

T he shal e o utcrop co ntin ues so me di stance no rth o f the F lint 
plant a nd the rem o val of almost no o ve rbu rd e n is nece ss ary fo r 
the development of the section. The interu rban railway con
nects the district with all o f the railways entering Des Moines. 
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The Coal Measure shales outcrop at numerous other points 
in and about the city, although equally good se ctions free from 
stripping within easy reach of a 'railroad are not known . 

THE CRETACEOUS. 

Lim eston e , chalk and shale are abundant in the Cretaceous 
beds of northwe stern I owa. No extensive deposits of limestone 
and chalk, easily obtainable, are known howner. As a rule 
bo th occur in comparatively thin beds and are Jeeply buried by 
the drift and other worthless materials. No samples were col
lected or analyses made of these materials during tb e present 

investigation . 
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s hal es o f at Des Moines.· ·· .. · · .... ·· ............ · · ...... .. .. .. .. .. 29 .. .......... ···· ···· · 32 
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