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'. re ·try, Charles C. D eam, tate Forester. 
Lands and 'Vater s, Charles Goodwin Sauers, Acting Supt. 
Fi 11 and Gam , Geor e . Mnnnfeld, Superin tenden t. 

F ur ther submi t ted report on arne Warden Service by the Director. 

Information service by Charles Parrish. 

P lan f co p ration uggested by Indiana Audubon Society. 

Finmlcial l' p ·t by E. ,V. Gallagher , Accountant. 

Li t of P ubli aUon . 


REPORT OF THE DIVISION OF GEOLO Y 

W. N. LOGAN, State Geologist. 

The g ological fo r ce of the division as at present organized consist. of : 

W. N. LOGAN, Ph. D. , E conomic Geology. 
E. 	R. CUMI GS, P h. D ., Stratigraphy and Paleon tology . 

. A. MALOTT, Ph. D., T pography and Glaciology. 
S. S. VI 'IIE R , P h . D ., Geography. 
W . M. TU KOO, Ph. D., H ydrology. 
J. R. REEY j S, Assistant an d D r a ftsman. 
H. W . LEGGE, PI'epara tor. 

OFFICE F ORCE 

L 'l'HER . FERGUS N, A. B., A istant Geologist and Super­
visor of Natura l Gas. 

A. J. OLEMAN, Cura tor of Museum. , 

.l:tfISS ; IE OWLE S, Clerk and Stenographer. 
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HOWAI{D LEGGE . ........ .. ............. Bloom ington 
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PUBLISHED REPORTS 

Report, 0001" antI paper ' were prepared and publi hed by the Divi ­
ion of Geology a1U'i ng the year a~ follows: 

"Kaolin of Indiana," IHl hlicatioll No.6, onserva tion Department. 
"P t1'o1e m and ,rTllll1L'al Ga' in Indiana," publication No.8, Conservl:.t­

Hon Department. 
"Uepor of the Dlyisioll of Geol gy," Year Book, 1919. Containing It 

report of tbe work and fillances for the year and the follo\ving technica l 
paper ' : "Indiana Kaolin,' "Mineral Resources of ndiana : H ow The,' 
Al'e Utilized,' "Minable Coal Under the Wabash River in Vigo County,' 
"'Ya te in Coal dining in Indiana," and "Topographic Mapping in I ndi, 
ana. ' 

map . bowing Di. tribUtiOll of Oil and Gas in Lndiana," Oil NewL 
HOn Licen ing of Oil Geologi t,' Oil News. Also parts of "Turkey Run,' 
and "One HlUlClr (1 Year' of Indiana's Re:;ources." 

OIL AND G S REPORT 

During the year a report of 279 pages n the . ubj ct of petr leum alll L 
natural ga was prepared and published. This report contains all of th ~ 
information that was available at the time of going Lo PI' S. It conta in ' 
a di cussion of the properties, origin, mode of 0 cm-renc • mode of accu­
mulll.tion, and method of exploitation of petroleum and natural gas. It 
al 0 contains a discussion of methods of prospectinO", tl e \Talue of surf c'! 
indi ations, aud the general geological conditions nnder which oil and ga' 
accumulates in Indiana and report of oil and ga conditions by countief. 
The report i accompanied by a geological map of the State, a map 11 ~­
tng the distribution of oil and gas bearing area , a map howing the p ­
siiion of the Trenton limestone with reference to sea- evel and a lal'g, 
number of smaller maps. There are ix:ty-thre ill1l.'b'allon. 

KAOLIN PORT 

The "Kaolin of Iuliana" was made the subject of a special report whi ':1 
wa issued during the year. The r port deals with the chemical ani l 
physical pl'opertie. of the kaolin, itc; geological occurrence in the tate, th, 
theories of its origin. it distribution and po sible means of utilization. 

Bed' of kaolin 'ur at the contact between Chester shales and the Mam­
field s nd~tone and I 8." abundantly at points of conta t hctween Ohe te 
•hale. and. andstones. The r port contain. )31 page and 4~ illu!' tratiom . 
'I'll demand for th report has been c nsta nt .inre it. publi ation . 

SU}.! [ARY OF INDLANA GEOLOGY 

Progre s was made during the year on a handbook f informa tion 
the geological conditlon~ and economic resources of Indiana. The n sit T 

for such a volume occurs through the eo' au ti n of the npply of speci 1 
r eports on many pbase of the geology of the Stnteo The desire of man v 
persons, particularly teachers and stud nt . for a comprehensive report 0 1 

the geology and natural mineral resources has created a strong demand f r 
such a publica tiOD , and its preparation has been undertaken. 

The preparation of the chapters on stratigraphy and tlaleontology is i 1 
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charge of r. E. R . Cumings. The chaptm's on topotrrupIly and gL ciology 
are b ing pr~par II by Ik '. A. Mal tt ,uml tll rhupl r on gcogm]lhy h UR 
been prepar 1 by Dr. S.• '. \'i:-;1ll'1'. The 'bapt 'I'" on e'o omi' gcolol~ 11a~e 
l.> el PI' par tl I)y the Htnt (ieulogh,t. '1'wo of thr-se clinvtl'l's hu'c hl'CJl 
pnhliRh d in ord r to ....iYC:! thl'll an a<lnUlc tl 111111 ,'oIDC'wltn t ",i<1eI dbtri ­
Ll11 tioll. The;'C' n l'e tll(\ 'llllpt 1" on kaoliu. ~lllll oil a lid gil R. 

STATE FAIR FSHrnll' 

OIl a ccolUlt of i U1Iil'iCllt spa 'e tll t,ision oC C' ologJ wa ' m alll \ to 
make a very creditable display at teState }jail', A man part of th 
building occupied lJy the Division of li'ish and Game wus available fur our 
e_-h ilJi t. It i h ped Um better facilitie may be fIord tl u~· in 11 near 
fu ture. 

T wo n sis t a u ts were pre ent tb" ntir peri d of the Fail' to ~iV' in­
formation to th o e vi itors WllO w're interested in the na[Ural l' 'ourceR 
of Ule Stat . 

• amplcs of c al. oil shale:;;, oil sand. cl. y~, kaolin, and Olil l' miu raJ. 
w re on xh ibitiou ml the attention of the vhdtors was culled t J the e 
r om' c~ and to the pulllication ('0 taining tle. eriptiom; 01 lbel:1. Re­
p rts were di trihutecl and information wus given on many of the pI a. (OS of 
.!lHliana'. g ology antl raw material, 

INYEf:olTICAT!O. : OF OIL SHALE 

F ield work on the eli: tribution of oil shale WU!'l con tinuNl dm ing the 
year. '1'he distlihution and ,h'uligrapbical condition~ of the New Alhuuy 
'hale were stuilied in the field and samples were ol1c('lod aud te~tel l in the 
labomt ry. Sati factory progrf' ~. was made in the inyc.'tigation (f t11o..e 
shale, 

Sample of the carbonllC "Ott.' !,;hnles overlying the 'onl beel in v s tern 
and south\'\'e .. tern Indiana were ollected aml are bE'iug te.·tetl in the lahora­
t r y. The d t rminati n of tile pel'centnge of cl'tldc oil, ~as, ·nrl..Hll1. a.-h, 
potash a nd various by-prO(lu t of crucle il are h ing tlC'terlllinetl. The 
1'e ults f these inve tigation will he presented in n puhlished report ns 
soon n .. the work j, completed, 

FIELD WORK 

The ummel' "ea 'on is ll. o ted larg ly to field work n'l dm' UO' tllC 

pn ·t sea on a study wa mnde of the geology of the Clay 'ity Qnn ll'flngl 
a nd countie 01' parts of counties adjacent. The territory e111hracul Clay, 
Sulli van, Vigo, Ow 11 and Greene countie.. Th ;\'ork inclutl <l a . flHly of 
the t opog1'3I)hy, strati~raphy, s tructural concH iOllS und. eeollomic 2;C()Io~ 

of the uudl'angle LIDi the a(l j . c nt territory. 
T ile field party conf'; istccl of the following: "T. N. Logan, C. A . .J:Ialott 

J ohn R. R eeycs, L u tlt r H. F r guSOll, lln lph ltl. E!-iHrey. Glen n. Bar tle, 
.Tohn 1\1. Fleehart, Mar. hall A. IIIll' rell, A. R. Addington, aIHI O. II. 'l11ghe.'. 

r . E. R. Cuming. stu lieu tIl rrelation of the Ordovici:lll forma ions )[ 
111lliana , Ohio. awl rentu(!ky, ill the field. 

I n . the c al area a large Dumber of s. lliple~ of oal, fir clay, amI oil 
sb:Hes wel'e 'ollected for investigation in the ]n hOl'ntol'Y. These im' sli­
gati n are being carl'ietl on H': time from oth r c1nt i .' p l'mit. 
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In the 1 ew Albany shale W. N. L gan, and J . R. R eves c II ted H ­

ple~ of :'ibal from Floytl, lark, ~co t l, J ffer son, Jenningf'l, a nd Barthdo­
llH'W couuties. The perccnt" ge of crude oil con tained in the: e sha l s is 
h ing tlet rminetl anti ll1 munller ana p l'ceniage of it by-p rodnct. . 

A large numb l' of fi IrJ investigation' for tim s of the state w..re 
undcrtaken amI complet d during the year. The work \'3R don without 
expen. e to the Divisi n, the expenses of the illY stigation being borne by 
tbe par ties interested. In-ve. tigation of tbis cbaracter were ruade in .he 
f llowing 'ounti ,' : BartIl,lumew, Jennings, Jackson, Lnwrcn e, Morn OC, 

Orc 'ne, Clay, Putnam, Orange. Davie: Apen<.: r Wu 'hingt n. arrie~, Y Ill· 
derlmrg. Brown, Hennridu;, :mu Owen. 

LABOR.ATORY E'fERUINATIONI'l 

Nt merou. l' -Ie, minernls, coalH, clay. and olll r mineral nbstall 'es 
were I'e 'elY a dn ring the ycar from citizen.: of the State with reqll ,·ts 'or 
c1 t rmiuution a." t value or po ..iblc u e fulne. R. F r the larger DU lll) r 
of these 'amples it was pos~ihl to give the l'f' uire 1 infurm' tion wi th' lUt 
expen.:e to the itizen but in ul)me in~ian('es tIl . rvi e of a ell mis ) nc1 
to be ecnrec1 and the e,'pem;; horne by th e individual. eekin,2; the in101'­
mntion. Both quali uti,e and quantitative t t we 'e made wilh a n in· 
imum of expen e to the itizen. The foTIowing i s a summary 0 the ueier· 
ru inations morle hy the Din:--i n lurin~ th e year, 

Co. l' . .. . ... . .. . . . . . ... .. . .. ... . . .... !'l!:l 
ClllYs ...• .. .. .... ... .... ... .. . ... .... ......... 60 
Shnl s ...... . ..... .. ..... . ........ . . ...... .... 31 
,n'rll{J;i •..•... ... . • .• .•. .. •. . ..•.. . . .••• . .•.. . .. 8 
'Yn(f'l' .. ... .. . .. .. ..... ...•. ............... . . . 10 
011 ,nnrls .. . . .. ... ..... .. .. ,.. ... . ...... . ..... 121 
Oil I"hll]I's . .. • ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 34: 
Iron ores . . .. .. ....... ..... ..... ..... .......... 21 
LllllPS one!'; . .... .... ... .. . . ... ........•... .. . .. 42 
PyritC" .... ... .... .... . .. . . . . .... ....... ....... ;t.:l 
Oil: ............ . .. . ... . .. . ... . .. ... ..... .. . . 
-:'IIh:l('C'l1 allf'OllS minl'ral ... . ... .. .. . . .. . ......... 10!) 

'rotnl . . .. .... . .... . ..... . . .... . , , , . . .. , .... !)31 

Som of the. e dcLermina lions rcqnir d many bour wOl'k in th 
amtion of l it ,' <l mples and for t h e nece. :al'y hemical reoc tiom;. Th 
rC'luire<;; part time of tln men. 

pI ep­
w)rk 

NATUJU,L h .\S .'1"1' ,RTI~ION 

The ; 'U11 ['vi ion of na turnl gus n,~ervation i . in 1 arO"e of t he Divi~ ion 

of • olo~y. The Al":-;istant Gco]ogist ac t ~ as Srrpervi.·or of Natur a l ( s. 
T he following nr serving a ,1 pnties : C. N. Brown, Geneva; J. P . F or· 
ton . l\1ontppliel' ; John 1,1'. ing-c I', Snllivan; ,V. '1'. Lee. ]'\cwC';l. th:; H W lrcl 

L ~.g , R1 omin~ton: (jeo. F. l\I Hz 1', Sbelh. ville; G o. W. Smith. 0 ( n. · 
yill ; Hershell I'ing-n. Muncie, anel John " at 0 11. Petersburg. 

nnl'in.g the year tlle:-: insJ1e(·tor. in~'pect d th plng'~dng; of 406 WI 11~. 
or tl c. c 200 w re in the Hf.;t rn I n Uann oil field, 31 were i n Sulli -an 
COlUlty, !) in Gih:-:on ('ounty. :-; i ll :.\1onl'Oo cmmt~r,on in IJawl' n OUl lty, 

olle in .JC'(]'. 011 ('onnty. two in .:r nnin<F. find the rema.inder mninly in the 
~ nthW('Ht('l'll IHll't of tb State. 



256 YEll BOOK 

For the ins eetion of these wells, 4,060 dollar were collected, 3,: . .4 
dollars were paid the inspector and 812 dollars were turned into the fund 
of the Department as a partial off et to the office expen e incurre< as a 
re ' ult of conducting tile work. 

ASSIBTil CE '1'0 INDUSTRIAL COMPANmS 

During the cour 'e of the year there wa. an uclive demand by illdllstriul 
concerns for in ormation in regard to Indi na" raw materials. Thele wa 
a demand for locations of Sat d, gruy I, building tone, coal, paint pignpnt., 
rock salt, fu ller's earth, molding ~and , rerra tory sand • kaolin, plastic 
clay , cement materials, oil and ga , and oil bem'in"" shales. These c mpan­
ies were given a 'si~tance in the office, laboratory and field. 

MUSEUM 

The collections in the mu eum were viewe<l by n large numbel' oE visi­
tors no twithstanding tIle 1'0 de condition .xisUng thel', The number of 
visitors regL tering during the year was 11,382 which was probably n t over 
thirty per ent of the total number of visitOl'~, 

During the year donations were made to the mn eum hy the rollowing 
persons : F. M. Roiler, lVII'S. John Heim, Mrs. lllack, W. D. Cost, Frank 
H asselman J. S. Klingsmith, II. E, Taylor, Le. tel' Horton. and eo. J. 
Dyer, Indianapolis; Albert . Orth, Terre Elaute; W. T. elmier, Ott ; Dr. 
Robt. F. Buehl, Richmond; C. W. Richard, Clarksville' B. F . Jomson, 
Ed'V 'ardsport; George Bi hop, Mitchell; and M. E. Edg l'ton, .Ia kson­
ville, Florida. 

The National As 'ociation of Audubon Societies pre. ented the m lsellm 
\vith a collection of featI ers fl.·om the Bird of ParadiRe, these feather. hav­
ing be 11 confiscate<l by cn tom bon e officials. Specimens of fLh and ~ume 
were donated by the Divi iOll of Fi. b and Game. A. otlvenir from t he big 
German gun, Big Bertha, wa presen ed by General Harry Smith wlo had 
l'eceivecl it from Bert A. Boyd. 

A collection of Indian relics was purchaseu from Theo. L. Die \: rson 
e tate, of Br okvil1e, Indiana. The collection COll ain 100 axe 0 pes­I 

tl • 600 a rrow bead and u Im mher of knive~ and other implements 
Loans. A model of tbe J 1m McCormick bom stead of 18_0, rr ent 

sit of I ndi napolis, wa loan d by ,Tohn Q, Adam. of Indianapoli. A 
collection of W l' 'eUc were 1 uned by J, E. Kimmel of Lafayette an W. G. 
Shirley, of Indianapolis. Loans were also r ceived from Mrs. Neva Yon c, 
Dr. Geo. Bruce, eha . E. Jay and F. H. mock, ndianapoliE'. 

New ron eum case are vel'. mn h nee led to properly display the col­
lecdon~l the old ea es bein~ so badly out ,f repair that the collectiOl s can­
not be adequately protect<?d ana the expen e of repairi heIng eqnal to theb 

cost of new modern cu:;;es. Additional space for the colle tion 1 very 
much needed a s anyone who liUR vi i cl the ron. eum an te tify. 

A catalogu, of the specim n. in the musenm is being made aIld will 
be publisbed, it is hoped, at n early date. 

OFFIOE WORK 

The greater part of the time of the ssiRtfmt GeoloO'ist and th( Sten­
ographer is occupied by the routine office work This ork consist of the 
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answering of letter which request information concerning some ph'l e 
of our economi resources, of sending out reports where such informat 11 

i contained in available r eports, and in conference with partie ,,110 
come to the office f or information. Oth r duties in lude work on repOl ts, 
cataloguing well ree rds, inspection f the plugging of wells which canllot 
be reached by th deputy inspectors, proof rea ing, and attending to .be 
bookkeeping and other cIeri .0.1 work of the Di . . 'ion. 

The following is a summary of the office work as far as it can be clJ.s­
I"ified for the year ending September 30, 1920: 

At Office At Laboratory Tc tal 
Leiters r c ived .. . . .. ..... ......... . ....... .... 2,320 250 2, i70 
Letters mailed out .. . .... .................... . 2,889 251 3, l30 
Geological r eports distribu ted . .. ........ . ...... . 1,856 34 1, 90 
Geological ma.ps distributed .... . .. . .. .. ..... .... 247 ~47 

Per onal conf rences h ld ..... ..... .... . .. ..... . 648 324 )72 

THE BUILD G STONES OF INDIANA 

W . N. LOGAN, State Geologist 

Building tones usually include those used in the construction of di­

ce. ho e u ed for ornamental purp 'e lD conskucbon, and lh·~ J 
1'0 fing, flagging and curbing. 

The ltinds of rock inel ded under building st nes are varieties of :be 
three great divisions of rocks, sedimentary, igneou and meta.morphic. 
The only igneous and metamorphic rocks in Indiana are those occurrtng 
in the glacial drift. The boulders of igne us and metomorphic rock lre 
f 'equently used f or inter ior and e terior rubble-work in the gla iated a 'ea 
of the State. The main supply of building stone in Incl uma is obtai led 
from th sedim ntary el i ision of roel s. 

Pt'o pcrti ,,'1 01 B1f,ild'ing Stone8. The value of a tone for building rur­
poses depends upon its chemical and physical PI' p rUes. 01 r is me 

f the important pr operties f building stones. Per anen y d unt 01'­

ity of color are very desiral>l qualities. A stone rna have a very pIc . ­
ing color in fue quarry and change to a very differ t one when placed in 
Ii structure. The color may be in the constituent grain. or in the ceme t rug 
material hlch binds the gra ins togeth r. Sedimentary rocks often (on­
tain oxides of iron which produce red, yellow or buff c 10rs. 

A good building tone mu t h a ve two kinds of strength. It must h lve 
compressive or CI'U hing strength so that it can withstand the weight pIa "ed 
upon it ' tllout rumbling'. 'The stone mu t also have transverse stren~h 
so that hen it Is upported at each end and weighed in the middle aE in 
wind w and door ills, it will not breaJr. 

A good bui1din~ stone h uld llave a low porosity so that it will not 
absorb much water and th us will be better able to resi t the action of fnst. 

A building stone Sh011ld have a ad resi tance to heat. It should not 
crumble easily und ,1' the temperature~ of ordinary tires. It should alse be 
able to withstand sudden clw nge of temperature so that if its temperature 
is raised suddenly and then suddenly lowered the ~tone will not crumbl,~. 

- ._.. _ • • • _- l.a~WL"'H.r "'VllJl'U UllU~ Ul U'Oll a no of orga n 
matter.. ~he xyg 11 is tarried into t il stone I. g l'Oulld wnterR whi< h 
were on lJHllly m t oric and in tha t state securf'(l their 0 ygen. Sillce 
th l len'l of ground water i n raC'illa ting irregular line, a nd tlw p uetrati< n 
of ox;v en calTying wat r wus great l' at som points tIta n otIt 1', an] tl e 
amoun t f o.-ygeu ca n ied ~as 'Variaole the line of on tact b twe 11 bu.f 
and l Ine i a very il'l'e~ulal' one. It. requires only a short p riod of tin e 
fo r stOlle. of slight1 differ nt (' IorR to assnme the s me hue aft I' h in'" 
pla ced in a !Juillint'">. Ligh t huff and <leep hlue stones may be u~ed in tIl ~ 
~am bnilf~ing if ('are 1. t .lken t sel et th prope r Nending ana HYoid t ll 
Juxtapo~'i tI n of strong cont racts. 

T .rtllre. Th Oolitic limestone is .ompo f'd of :o;he11s. f ra gment. 
sh ~ls and true OoIH " T h R(' constitute the grains of th stone. The., 
gra~ns '~' rc deposit d u nder a water, th e size a nd unif l'mit· of t il 
.g-ram hemg depen~lel1t upon tIle sorting a c ion of the wnt r. In th~ quipte;' 
wuters small grmns f fairly u niform siz w re (l('po it <1 . 1'1:' Clll­

l'e~lt~ PI' va il d, larger partieles wpre leposite<1, awl w1l(, l'e ('urr(>nts W('1' 

RhlftmA'. fine ~nc1 ('oa rs gra iIIS stH.:ceccl ('d pnell otlH~r in raplfl ~mc 'e ,~iOl . 
The ~ller pa r tlcl s consist la rgely of the. Lells of foraminifera w·hirh HI'" 

RPhe1'lca ~. Nmi a1 or d i. ~hap('(l . Arolmtl some of thps{' .'hells t il r~ rl~ 
C'onecntTH' I yen; of cal ·· tnn cal'l)(mat . tIm . formill"" pse111-ooiitr. Tl IP l'P 

nre a lso true oolite PI' sen t hut the 111lmh<>l' is not large. 
In the coarser vari ties of . tone largo l' shells or fl'u lmleut of S11 il . art' 
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The chemica l an ly:;;i' rna , r veal little concerning the a lue of a build­
ing stone. The p r sence of minerals which may produce (1 trimen til I 1­

ors d uring weathering may be revealed, and, 'h ther tbe stone shu lld be 
elassed as ea lcareous, silicious, ferruginous or argilla eOTIS. 

The life of a building stone llepellds upon the dim tic ('onditilms :)[ the 
region iil wh ich it is sed. The same stOll will las t for u mu h onger 
peri, a ill a (lry climate than in a b umid clima te. Its I ngth of life w i 11 also 
be determined l )y its position in the structur . A porous rock in t he f<.undu­
tion will have a mut'll sh orter life than when II ('cd higlJ er in th W l ll . 

GEOLOGY OJi' L-DLAN BUILDING STOL E 

T he Or dov ic ian Lil1w stoncs. These are gener lly thin an I irre ularly 
helMe<l limeston es. Servicea ble in some outerops for building purpos('~ a nd 
flag.~' , bu t not on trihuting largely to our sUllPlies of good building t one. 
The rclovieia n limestones outcrop in the coun ti es in t he southeu t l' por­
tiOn of the S a t , The position of out ' 1' p is in lieat t1 on the geologica l 
lU p. 

Siluri n lime. t ne (Nia~Hra ) j~ wid Iy di tr ihu te 1 in Indiana Its 
outer p i 1a1' ly coue HIed in t h north central al1l1 east I'll Indiana hy 
glacial drift. In th e sou Ilea terll portion of the Stnte it i s expose 1 in many 
placef-;. 

The uuweathered ·tone i~ often blue in color bu t white on wea 11(~1'ed 

urfac('s. It i ' geu rall y thinly b d<l d III d is much uRed for cUI'bin):, gut­
tering and flagging. It h as a lso been n~ed for ~'h'uctur I llrvos s In build­
ing:=; and b 'idg s . . The Silurian limestol1 has b el1 qnarr i (1 at tIle follow­
ing point.: An l el':-;on Al xandria, Bluffton, Buena Tis ta Delph i, !J t n. 
Greenl'bul'g, Harper, H olton , Huntington, Kokom o, Lauf 1, Longwood , l\fa­
l'i n; l\Ial'lde, :Mon tpeliel', N('wpoint, sgood. P er , nr ina, • t. Ul l and 
WeiStport. 

Devonian lime. t n H o('eu r both north a nd south of the Sil urian :tl' .a. 
'rIte limestones are thin bedd(~( and often bIn ill color. ,['Iu y ha\"(' he('n 
us <1 f r ill, cudam, 1'uh1>le, curb ing, flagging Hl1lI hl'l (lge r>ier~. The. h a ve 
))£.'(;:'11 quarrie(1 at D eca tur. Logn m;pol't, North V l'TIon, Spee(l and oth r 
pIa s. 

l\n !':." i~~lppian limestoI1e~ . 'rb e l\Iissi~~ippiHl1 sy. tem of l' cks in Iul iana 
con tuin a 'ea ltl! of goo(l bnil<1ing ston .. The (]ivh;dons "i 'hell eonraiJl lime­
~tOllt'S are tIl . Ha l'l'ml!;:lH1rg CWtll'saw) the Snlpll1 ( olitk , tIl Up ~;yill e, 

the Bee '11 ('1' e1\:, the Gol 'mula al\(l the (aellll Dean. 
TlH' HalTodsbllr.~ limestone overlies the Knohs ton shales a nd . and­

stones, lln d nndel'li " the Salem wl\C'n tha t forma t i oll i . PI' RPllL It i~ oft n 
thin ftlHl i r r egula rJ. hedde(I hnt lw<1s of th ree or more feet in t hi knC'S)o1 a e 
not uncommon. It is often vcry fos~i1ifel' lIS eOl1taini ng ('ril1oh1 !': tc'Il r.' ana 
hl'yozoans. It has been us .d locally for building' pUl'{>OS s hut ha l'; had n 
more ex tellded n e for rubble and macadam. Its high aI'i11m carhonute 
.( ntent mak , it ele il'ahle fo r the mHnufacture of lim and cement. ] 'or its 

d k tribn tion see th e a ccompanyiug g ologica l map. 
The most widf'ly used allel wlaely 1.11own of the Mi, sissippia n lim ~ton('. 

<tf Twliana is th(' " aIcm , or Indiana Oolitic. This i, tIl most wia 1.' 118 d 
li m s tOll(> for hniWing l lllrposes in the lh it <1 Stat s. Th deman ds for it 
a re constantl increa sing. 
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DEP.\RT?fE~'l' OF CONSERVATf 

lHJTLl)JNG STONES 

Ind iana oli ti '. 'I'll ' uperior qllali ti s of the Oolitic limes ton of I] cli­
ana il l' no, whle [y r cognizNl. It is a ill dinm tiue-grained stOll€' , il h 
even t xtUl'(~, eomposed of minute shell8, the fragm nts of ~'h ll~ and ' )!l ­

eI' .tionary gmins (Ooli tie) cemented by ald te. ' Vlte 1'st taken f r om he 
quarry it is soft and PHsHy earye<1, hn t und r th a ·timl of a tmo::;111H I'i(' 
a g-cnts a ccompanied r t IL loss of quarry wa t 1' , i t becomes h arder. 

Composi tion . rrhe I ndiana OolHi ' consists c~ ~'entiu ll y of eal ium (ar ­
honat ,hi ·11 ra r Iy f nlls helow n inety-eight l,er '('nt, a nd ra ng .' 
hi~ller tha n n inety-nine . It ul:-o ('ou ta ins on the n renl ~ m ore th an t In 
([uarter ' of a per cent of m fib'"l}('sillll1 ear honat , a ..ma ll. mOll t f i ron,!,] oh­
a lI[y in the forlll of a sulphifl(', and It small amount of illsoluhle ma t i('1'. 

Inl'g(~I . silicoa . A d tail f'd quantitative annlysiH r Y .uh, tra s of mi n It 

quantities of other 1 m(~nts Stl h as aluminum, carbon, p OspllOf I l-lodi m 
an<I 8\1 lphur . orne compoullcls formetl from the 'e elem nts would be 
detrinwntal if th y o('eurred in suffici nt. quanti U .8 hut this rarely e .. I' 

ha ppens. 'rhe iron pr esent is partly in 11 forI of minute cr y..; tal s; of 
pjTite '\ylIieh HI' widely d is tr ibuted through the rock. Ha l' J are t lt(')' 
s concentr at d a~ to f orm 1) [otches IIy their ox idation. 

olor. The color of the limestone Yaries tlu ugh th baae5; of b Iff, 
gray Hnd b1ue. T il preva iling color in the oxidiz .(1 zone a boye th l evel 
of gronnc1 water is ul n . Gray shades occur both a bo" e an b 10 -he 
1 v 1 of gr ound wa ter. T he lJilp color if; d ue to th pl'es('n e of compounds 
which ar oxidized in the zone f w atherillg, th xidation rodu . n g 
th hnft' c loy WWell is perm anent. in so far us any cliange in the cOllRtitu nt 
mater ial of the s tone L con('"r n d. Th compound present in the b lue 
ston wh i hare xidiz (1 a re probably compound. of i r 1 a nd f rgani' 
mutter. T he 0 ygen is ca r ri d illto tIl .. to e by grOlmd wa ter~ wh t 11 
w .re origillull y met oric nd in t Il. t st· te S cU1'('(l tIl ir ~ yg _no Si 1(' 
the leyel of ground water i.' a va r illa Hng irregular line, a d the penetratton 
of oxygen carrying wa t r:,; 'Was grea tpl' a' ::lome poin ts tll a n o th el'. and be 
amoun t of o.-ygen carried 'Wus var ial)l the lin o f on t a r t be t w n 1 utT 
and IIlne ' s a very irregular one. It r equires only a short period f t i me 
for s tones of sligh tly <lifff' rent col 1'S to UHsume the same hue ft r he m g 
placeo in a huilding. Light buff and c1 ep hlue s t ne8 may be 11 ed in 11 
SHme huilding if 'a re is tal-en to I (' t the proper hlending anel a~ 'oid l Ie 
juxtapo:,si tion of . trong COll Tact.. 

Textur . T he Ooli tic limestone is composed of shells, fra gments of 
sh lIs a n d true Oolite ' . Th. constitute the grnim;; of the , tOlJ(·. Tlp!'o1e 
gr a ins we I' (le osited under sea '3 t 1'. the size and nniformity of 'h .. 
grain being depend n t upon th sort ing action of tll e 'ateI'. In the qui ter 
waters small gr illS of f a i rly uniform size were dep si t ed. ffi If're mo­
nmtR prevailed, lar ger vartides were deposit d , a nd where en rrent-· 're 
.hifting, fine and oar. '(· grains ,'uce eil c1 each oth er i ll rapill sl1ceessi 11. 

l1Ul'ti les consis t la 'gely of the sh lIs of foraminifera which IreT he finer 

eoneen tric laoer 
I' /lise sha )ed. Ar ound ,- ome of th ,' C? h ell!3 th -e tl' 

culcinm eurbona t , thus forming a p !'!eu d-ooli t . Th 're 
arE' at 0 true oolite p resent but the lHlmb l' is llot la rg . 

In tlle com', l' va r il"'tie. of . t.one In]' er shells or fr, g-me nts of ~ hell::; re 
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present. Bryozoans, bra.chiopods, gast ropods and other fos il form~ pl'e­
dominate over the foram' ·fera. The are generally young forms of small 
size but occasionally a large fo rm is pr ell t both valves being preseJ t and 
clo ed, indica ting that it was probably fl ated to its po ition due to its 
hollow condition. 

The shell are composed of c dum ca rbona te and a re cemented to ;ether 
with crystals of the same mineral. The value f the tone for bl ilding 
pur oses is greatly enhanced by the proper h Ian 'e between the softer 
grains and the harder cemen . 

P 1'0 ity. The property of having pores, minute. paces not fillet with 
mineral ma tter is posses~ ed by most rocks. I n the oli ti st ne boih vis­
ibl r aero coplc an in 'isible r mi rose pic pores e ist Thl! per­
centage of p re sp ee varies with the size, shave an 1 arrangement )f the 
grains. The pOl'e~, both vi ible and invisible, are of irregular shape and 
are due to incomplete cementation in part and in part to cavities n the 
interior of hell. There are bands of stone in which cementa tio 1 bas 
been carried to a m re pede t state resulting in high den ity and minor 
porosity. In such instances circulating wa er carryjn g calcium carl onate 
derived from upper layer have been the a O'ents of cemen tation. P rosity 
decrea es the weight of a st ne and excess p rosit decrea es it str mgth. 
It i also a measure of its ab orptive power and in a measure Its residtance 
to frost. 

Absorption. The poro ity of a stone is m a ured by the quant ty t 
water it will absorb. The ratio of absorption i the ratio between the eigbt 
of the st ne and the weight of the water absorbed. Tbe ratio of bso 'ption 
ranges from ~.1 to 1.95 in the Indiana Oolitic. The re istance of a stone 
to frost action depends upon its absorptive power. The more water a stone 
ab orbs the gr ater the di.' l'upti ng effect when the water freezes in the 
pores of the rocks. 

Specific Gravity. The gra vity of the air-dried Oolitic tone 
varies between 2.25 and _.6. TIl verage of a large number of sa mples 
determined by the writer ea ,pecific gt:a ·ty of 2.45. The s)lecific 
gr vily of the un. easoned stone is higher, being nearer 3. The shl pping 
weiO'ht of the stone is estimated at from 175 to 1 5 p und per cubic foo t. 
The tua] wight per cubic foot may be determined by multiplying ill 
spe ill gravity of the stone by the w ight of a cubic foot of water (62lh 
pOlmd ). 

Cru._hing trengtb. The compres ion or cru~hing strength of a st me ik 

measured in terms of load per uare inch of urface required to crush 
the stone. Test~ mude upon samples of Indiana Ooliti lim tone in lica te 
that it crushing t l'l"'uO'lh ranges fr m 4,000 to 10,0 0 pounds per , quare 
inch . Tbe stone of tbe minimum strength would sustain a wall con­
. trucled of OoUti ston to a beight of 329 feet and the stone of maximum 
strength, a wall f 822 f et higJ . 

Tran"ver, e ..tren~ tl1. Th b'an verse or cross-break ' g Rtrengtb of a 
In ileling Rtone is mee Slued in terms of the mo ulus of rupture h ch is 
the weight hece sary to bl'cnl a bar f one in ch cross section when r"sting 
on supports one inch apart, the w ight being applied in the middle. The 
lond required to produce rupture in the Oolitic stone varies fl'Om 81 10 130 
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pounds. The transH~r~e strength of the stolle i. ulficieJ t to meet ordinury 
structural <':Ollt1itiOll;~. Crol:is-bl'eaking is produced by defferential settli ng 

f tructnre and where this i~ exce sive, few ~ton s are ahle to re i t it. 
Resi tance to Heat. Building stones are somelimes 'ubjected to higb 

tempel'ature.~ and should I e able to with tand not only tile heat but 1ue 
ontrac tiona l effects of sudden cooling. The failure of a tone may be due 

to th fa ilure of the imlividual grains or to the failure of the ement. The 
grain. and the cement of the Oolitic stone are each compo' d of ca.lcillm 
ca rhOllate and there . probably litlie differcn'e ill the tempernhre 
require 1 to produce failure in these two constituent partR of the to leo 
At a temperature varying between 800 0 and 100 limestone is convcrl u0 

into lime and this is the temperature required to pI' c1 uce c mplete failll re 
in the Oolitic tone. water suddenly thrown upon the stone when healed. 
to a temperature of approximately 10000 F only caused a slight crum­
ling of the stone. It may be id that the Indiana Oolitic ha' as great fi' ­
resisting properties as nllY tone of imilar compo. ition and higher resj st­
all _e than many lime. tones. 

Resistance to :F'rost. The power of a tone to resist fros t action depm ds 
pon it comp ition. structure and density. These propertie all affect lhe 

amount of absorption of the tone. The higher the amount of clay or 
organi matter contained in a stone the more easily it L affected by f1' st 
a 'Lion. A layered rock resists fl'08t nction le... en ily than one of h011O­
genom; structure. The greater the (1 n~ity of the .. tone the more ea~ lly 
i re i t tbe a tion of frost. Bein~ of fairly lmifOl'm omp. ition ana 
homogenous in trn ture tb property of re~i. ling fro~t in the Jndi na 
Oolitic is depenuent upon it" density of pOI' ity, which is :::omewl:at 
variable. 

Di,tribution. The outcrup of the • alem formation which onta ~1 
the Indiana Oolitic limestone · (end. from Putnam County. outhwal'd 
the Ohio River. The helt extends throuo-ll Putnam. 0, en. :MollI' e, I J, w­
l' nce. Wa~hington and Harrison countie. The wid 11 of the oute 'op 
varie. from a few rods to fifteen mile. Quarries of the' Oolitic st.,ne 
oc Ul' near Romona. Rtinesville, Ellett. ville. HImter Valley, Bloomingt n. 
Clear 'reek, Sander., oli tic , Bedford .. alem. Corydon, and Georgeto m. 
Th main narry district lie in Lawrence and Monroe coun!:ie, x tend no­
from •. tin ~wille to Bedford. Seventy- i. large quarries are located in 
be e t.\Yo conn ties and supply fifty-fiy mills which min etween ten ~ nd 

twen ty million cubic feet per year. 
T e Salem lime tone dips southwc. tward at the ra tio of about thirty-liv 

feet to the mile. At a ~llort distunc from tb outCl'OP th bed pn~ e .. 
under an overburden oC Mitchell and Che tel' rock too hellY. t b re1110 I. 
So quarrying is confined at the preRent time to the outerop and to places 
where the overb1 rc1en i . thin. When theRe areu~ :11'e' exhau!';ted sub-Fur­
fare quarrying "ill doubtle.. s be undertaken. 

l\Iitchell Lime. tone. Overlying tl1C' . alcm lime. tone i the hed,le 1 
l\litchell lim , tOIle. The lH:VC l'~ of thi ~tone vary in thi kne. . from a jew 
inches to foul' f et. Perhnps on the ayerage the 1n;\'e1'9 r l1/!e from on to 
two feet. The ,'(one i~ l1u1'(lcr than tllp • alem and in s me zones conmIns 
much chert. It furni. he, a very Renieeahle buil lng stone am} is e peei: 11 
weIl nclapted for haseme.nts and founda tion ,a it resi t frost net ion 
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well. It l' on of tbo be~t lime~tones ill the United •'tn tes for mUClumll 
amI h it, hau un xl w.,in' u~e in Imliantl for thil-l pnq)o,'e, It l liu also 
1Ie(>11 m.;eu e "tell~i ","ely iu 1 he munnfaetul'c of lillle uua l'ol'llIllll.l • IlPUt. 
It h a: 1)(:'t'11 quarried at mnny p(lints along itH area of outcrop. Ii has 
he 11 tlllHl'l'ied and n'Nl extemdv ly in huilling' <tt:.-;V nc 1'. O tlt 'r fllllLl'ri'. 
are Iueat 'd ut HCllionl. Bloomington, t )l'yd( n, Ahytl II , Milltown, MUeileU, 
Ore lJ('I I :-itlt', PutlllllllYilIl', M'll'l'UgO llnd Hnlelll. hlllllY qll<lrI'i ',' a re Ie ('atl'll 
('O li\'C'lliPll[ to high" llyN wllkh n L'C to be ma'atlum d. th' It'llgth of haul 
dcil'l'llljJlill,g in 1ll0~t 'fI~(,,' Ow l()('atioll of the qUlul'y. The (listl'i J n li 11 

of U1C l\Iitdwl1 i .. imlkll tell 011 the gpologi<'al JUup. 

C'llestel' Lim·tol1e:-:. On'rlying th ~Iil('h 11 iI Indiana is a " l' p, of 
illtel'~tmti1iell liull', ton s, sHmll:'toll ',' amI ~halcs of elle: el' age. ~'he 

,to\\ 'l'Ult)Ht II II Jl' Iime,'toue, the BeaY l' Beml, i.' a 1.'1' am-colored oli tie 
limc:-:tllllc, YHl'yiug {rum nUl,)o;h ill SOli oute!'ov .. to thin beuuptl in 
otllpl' '. It,' thicku !SH j:-; u"ually ahullt tel~t f ,nll'h:l'll . 'ct, Lhou .\'ll il 
p l:ll'o; it ultniJls more tban twpnty feet. It 1llay h(~ n:'l(~tl for r Ih1l1 , 
Duu'urlam HlHI JiUH'. 

Th llec-hnille i.' u,'unJly all ut foul' feet tllil'k, hu t attairu 11 thidm s,~ 

o I' ten f et. It is gellerlli ~. pY1'i tif('rou~ Hwl 011 tha t H 'count llud h 1 'n us 
of iI.' Ihillllc.': i,. of limited ns fl.l1 l1e:-;, . 

The BCl't'h ('reck limc:-;ton is normally ahont fiil 11 f 'et thi'}', but 
attaiuH iu VIU(;"'S a 11lid~1I s,' (If b\e1\t~T-fiY feet. It is usua lly jo,nted, 
breaking \11 into ('llhielll hiod:,. It i~ usually mllst-live, uut :;:;om{'tilllf's 
tllin be<1<1l'cl. 'I'll limel'Otone lln~' 'been u. eel for ruhhl , lllflC'allnm a nd 1J Irn 1 
locally for lime. 

Th (-i-okonc1a liIDe.:tollc is . an;cly (,l'Y8talline in the lower par a nd 
OoHU(' iu tll npver 100'tion. It generully 0(' 'url" in tw I ([ge, , w hi' 1 are 
~eparatC?ll by n !-;trntulll Of •11al('. It Httni " U tlliL'knes~ of tWrty f ft . It 
has lJeen n~('c1 10 'ally for hllil<1Ulg, l'11hIl1e, anti rna .IIIum, Tll Glf'11 Dean 
i!'4 tl1 u}Jpcl'most Cl)(' ,t l' Iillll'~t() ll (, all(l O('(:Ul'lo; on ly "'Ny IOl'ally. 

The 'hp~t l' limf'l'lt 11 " h. '-e 1I(>f'11 11:-:: <l 1 ally in Ow n, Or 11. , Mllul'o , 

J,awnm('e, Martin, OrUlll,{e, ~rnwfoI'(l and erry ('on uties. 
T' 11l1,'y],ania Lim : t(HIe:o:. B do' of lime. I II n r e illtf'l'~ r at ifi w ith 

bed:" of ~hnle, sanc1l"tone anll ('oul in the r Oll1 m a:-:nr ~ of Indiana. r h , .. 
lime, tone. nre n.-nally in gnlnl'ly and thinly 1) <hled. Th y nre S ['vi 'e­
II hll" Io('all~- for th 'rnu r ~tru('tlll'al pm'p0!';$ and f or COllC'l'(' t< find 
rua 'aclulll, 011e of tJ1ese Im~ hp{,ll qnal'l'i d 110 l' Fnrmel'shnrg'. 

1" .\.xn:q'l'01\ES FOR nUTI,DT~l.i 

There are a nnmbcr of geologil'nl forllUltioll.' in Il1Iliann which c( ntnin 
RaIHhd n s Ruitahl . 1'01' f';lrn tUl'~tl 11.'(','. 'I'll .'t. P t 1'8 . !ml:"to11e lil', too 
I1C'l'pl, h11ri (1 to he utiliz<'tl ill Iltflimw. The remUC'j on ~Ulld~tone (f the 
n v nian outcrop,' ill H f('w plu(' '!-; llnd i, ' used fOt· ~ l ru('(ul'al Il lrpo.' " amI 
g-lf!.", Ranft 

T h Mi, si.'!-;ippian }'(wks ['ont<lill a nU1Ilhl'l' of :anclst ne ', ~()me of "hi 'h 
arc :O::lli nh]p for sll'u('hlrnl lIlU·POSP~. The Kl1oh RtOI1(, ('on tains I f'Clpc:- of 
,l tn <1~tOll e "'hi ·11 • I" tId ,[- (B( ngh and slIftici n tl y ilHlnrn t c1 to 11 , t'vice­
ahle fot' hllilclillg PlIl'IIO, e~. TIw , alHl.. tOlw from the Hi, r~ifle clivisi r)Jl of 

hE' Yuoh:tone has h(' 11 Olla r l'i (1 at St. AnthOl1Y. 11el11' Kew Alhnny, a nd at 



Ri vel'. id . It ha' .'elT{'(l 11 loeal t1 mflntl hi tl Humher of phll'e:-; wit liu 
t h e a r ea of it!-< ou tcrop. 

'l'h ell ..'tel' tlivi , l Oll f the ~lissis~ippjan l'ontnius a Jlllmh('r of :-;11 u(l· 
ston s which are Io"ally mlei'lll f( l' tJ'll'tnral llUrllo:e,'. 'l'h llrnn(ly I 'un 
sand.. tolle, ",h ' C'l1 IiC:'14 11 tw e ll th (' Deaver I ella Jum,.·tOlll' awl th R ,,,­
ville lim , ton , i~ i n many IIlIu , ~ Il ly a saudy :--hull r.1 thin hl'C1( l'(l, 

fh;~ilc sanu:-;tone. 1m! il l Via e:-; led~ ~ of in(l\u'Htetl ~HlHh;tOlI > O('(·UI'. 

T Il(' i" lwren : antlstolle, whi'l1 o('('upi , the i u terntl hetwP('n the nl' 'ls­
ville lim s tOll ancI tll Be ell 'r(>(>k lime. lou , is IiI, the n1'l1mly TI nn, 
shale, in placcR tlll(l not often sufficiently ill<1 uJ'Iltp(l for good huilflillg 

stone, 
The Cypress :-;;:1 1111 ton lie. upon tIl(> R 'll ('l'e('l~ lime,-r II t J1(1 i: 

mol' unif rill in thi('kl1es~ unn 111'Operti(':-; thlln any of the other 0hc ter 
SH11(}'-' h m , ' , Imlurat (1 1 1/01:(' .' of ~O (l <l .'tl'lll'tl1l'nl q11lllities :tre (( ('Ollll lOU 

oc :UlT l1ee. 'j'h > nanlh1.'bllr~ <uul tlH' TilL' ~Pl'ill~~ HI" oth'1' ~UlH1.t( Ill'S 
f th e ll .'t '1' whkll ~x ltil lit 10('111 plmses ,'ujlnhli;:' for lnlil<1ing .' 1011 1.". 'rll( 

C'l1e.. ter sllnd~tone.· ha\() he 11 ((lHlITiell :1 t ('u llnC'lton, FUlllltUin. " TilLia lli~­

port nUll otlle r places. 
Penn. ylvnniun ,nJl(l~tonp~, The pl'ind}HLl s~lJllh:tonp ()('('\11'S n l' tIH' 1 a 'c 

of tll oal ID('n, l1I'(>:::; HlHl iN ~'Hn (1 the :'fall.' fiplcl. ~n pla(' " it form n 
hn~al conglomerate, 11kh lin" Hll iron oxitl ('('DH'nt. In many pIn ~, it 
'on tnins ledges of il'oll stnll ",l1kh arc Ruitahl!:' for hnil(ling' plllllMes. It 
"arie~ ill thidmcs~ from a ff'w ft e t to two llllU(l1'('(l r et. It lias 1 e II 

qua rri <1 nt. :i'lInmrfiel (l, Atti('u, Potbwille. Shonls clnd OtllPl' Ilhll'P~. 

Th.e Coal :'fen.'1l1'p:;; ('ontai n othpl' SI\1HlstoIl('s w11i '11 ;1l'e ll.'efnl for ~t 'Ill' ­

h1l'al purpos€'. and are usetl locally. Such sHlHli-.:tOllPS l1ayl' hpC'l1 qua I' ·it~tl 

at l\[u li .. n, .Ta, ]1(>r amI (1(11 '1' I)I11(,(~;~ , On f'.'ll 'II ~amhdon{' b the )Ie1om, 
o C'ClTITillg in the ~onthwe~tel' pa rt of th e ~ta teo 

CE]\I[FNT 1\1-\TFRI\LS \ND INDU TRIE . 

W. N, LOGA , ', R(H j(\ G 'olog-lNt. 

C lll(lllt i! a eakillNl or C'i ucl'a t('(l mnt riu l "hil'1! liaS lite pl'opert,' of 
settillg wlwlI ruix d w ith 'a te r anll of hll l'!l('ning in the nil' or lUltler 
w atC'l' . 

T h e 'l a s, ' of 'PIDC'Ut.. "hidl lianl II ()111~' in tIH' HiI' nrC' f'nlle<1 SillplC' 

CeU1l' ll ts, mul tlw~c wIdell "'ill 11: rclt'u 1l1Hkl' ,,",I h'l' 1\ r ('aUed com)I'x 
'Plllcnts. 

Himplc C' llH'utS. RIlllpl 'elllf'll ts :11'(' 'nl('ilwtl lllntcrial , , "'llich rna 1)(' 
diyi(l d into hvo '1<1:-::-;es : 1. n. rll'fltc ccm!'nt!-l, whi h nrc mnnnfn('tll1'C'<l 

ITOIl gyp,l1m hy (ll'jYing off a part of it. wntN' of cl'y:tnlIi7.ntion. 'l'he~' 

inclml s lH'h cement: as plm:ter of pHrii'l, KC'CIl' C(>ll1(,U r. P:1l'inn rell f'nt, 
and (' m ent Inster. Tl1C'Y <1ifl'l'l' fro111 (':\('11 (It]l ~r in the addition of s nall 
a moun ts of sand, linw.'t ollC am} Iny, and ill . light ,ariaHOlu:; in mf'tlto(1.' 
of m all11fa('ture. ~,C'al'h olln i ('TIl n t. . '1'h.'c ('{)llsi:-;t of quick limes pro­
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duced by calcination from ,arion,,' varieties of lime tone, marble r 1010­
mit , Ule temperature of liecal'honation being reached in the proce~ . 

o plex Cements. The e are cement, tIl material of whie 1 huve 
been subjected to temperutur ~ lligh enough to form ne,Y It mie: 1 C ill­

pounds, Foul' cla es have been uggested: (a) Natuml cement uclude 
such brands as Roman and o. endale cement, whi& are numufl cturec1 
by bu ning a silico-aluminolls limestone at 11 temperature he tween lecar­
bonatioll and clinkering. They e_ hihit no free lime, p . es~ hy!raulic 
prop rties, and do not ",lack unle~R grOUlld "pry fine. The are of ligh ter 
weight, bm'n at lower temper. tl1re~, 'et nicker, hay ]e:-;s u ltimate sl rength, 
greater variation in compositiolJ and u:ually ('untain a higher per 'ent of 
mclgnegia than Portland cement. 

T e compo ition 0 the silico-al11minous lime. tones from which lIaml'al 
CeIn en '., ar uerived are of variahle constituents, varying between moflerate 
ly wide limit -the Silica fI'om g to 25 per cent; alumina from 1.5 to 1.; 
ferrif' oxide fl'Om 1.34 to 0.30; lime from 22 to 30: magne~ia from 2 to 1 ; 
p t u fo;]} and soda f1' mIt 6; sulphur trioxide from] to 2; volntile matter 
( ~+H~O) 32 to 34 per cent. 

'l'he Devonian limestone of southeastern Indiana have beel u. ed 
exten'ively in the mnnruactur of natUral cement, but producti, n has 
fallen off until at the pre ent time it js bein'T prodtH'Nl at only one plant. 

(b) Hydraulic Limes. The.' ('ement~ are manufa tured by bUl ning a 
silicions limestone at a temperature a little abo e d carl onation. Tl ey ar 
of a yellowish tint and contain onsidernble fl'e lime They set lowly 
and have little strength in iDe n at, but are of greater strength when mixed 
with and. They are of IHtle economic importanc in tbe United Stn tes . 

(c) POIr,zuolan Cemellts. ('ementR of this rln~s ur made fnm aTI 
nncalcined mixture of laked lime and a ilico-aluminous sub tanc such 
as volcanic ash or blast-furnace ~l g. Tbe composition of the mi:: tn 'e may 
vary between the following limits: Silica, 52 to 60 per cent; alm:aina, 9 
to 21 per cent; ferric oxille, 5 10 22 per cent; lime 2 to 10 per ent; mag­
nesia, 0 to 2 per cent: pota.'ll and . oda 3 to 16 per cent; moisture, " to 12 
per cent. Cement. of tlli type are manufacturecl in Ohio and Alaba rna. 

(d) Portland Cement. Portlaud cern nt is tl1e prodll t ohtainell from 
burning at a high tempel'atl.lr{' an artificial mixture of ral areOl. and 
silico-aluminou rocks or ~lng~. The mixture consi ts e~sel1tially o' lime, 
iUea , alumina, and oxide of iroll, tbough small quantities of magne. la and 
ther compounds are usually pre. cut. It was fir~t manufactured ill Eng­

IImd and s named becau,c;e of its re~emblance to the Portland b lilrong 
stone of that connh·y. 

Raw Material. The raw materials u~ed in the manufachne 01 Port­
lnnn cement v l'Y wHlely 'n phy::-ical amI chemi('a1 c11aracteristicSl. In the 
seleen n of materials; 111(' att('mpt ]:-; 1.1.nnlly ma(le to select for 01 e con­
, titnent a rock l1igh in calrillm lll'honate contenl anel for the oth 'r one 
hig-hly nlnminoll. in composition. The mixfure mny be marl and clay; 
lim. t ne fI1 c1 clay or f.;hn le: chnlk ~l1Irl ('lay 1'. lHll ; pur lillle~t lie and 
argil1aceom; liUH'l'ltnl1(, or lim ..~ t ne and RIng-, • omeHmes it is clesirl hIe to 
mix two lim(','t-nnes if one contains too high < P r cent of magnesia, but is 
. 0 ~itlln ted in the f1narry ns to make it~ u~ c~s(\ntinl to ('conomy. It 1. 
cIs (le. irablf' in , orne plants to mix t '0 kind. of ~hnle. say a hi~hly 
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silici us with a highly a luminous one. In Imliana Lbe raw material u. ed 
in the manufacture of Port.land cement are marl a nd clay, 8h'le and 
Hmest.oD , and ~lag and lime tone. 

QuaIl' ling Raw Material'. When 'urfuce clny~ Ilre used tlle 0 en It 

m tllOd i employed for ecuring the clay, which i loaded by steam shov ,ls 
on car' for tran 'pol'tation to the plant. The marl is taken from t Ile 
bottom of th lakes by team dreuges. 

The hale is taken fTom the fa e of an outcrop by b astiuO' down 1 he 
shale and loading it on car by the use of team shovel.. The lime t ne 
is obtained from the outcrop of a ledge of considerable thiclmess. s 
about six inche!'l in diameter are drilled about ten e t back from t he 
face of the quarry at in er'Vals of twel e or fourteen feet to the erth 

f tb qunrry, Wllich i often Rixty feet or mol'. Each of these holes is 
charged at top UIH1 b tlom with from 300 to 3;:)0 pounds of blasting PO\V­

del'. The larger ulo 'kA of lime. tone are drilled and broken up ,yj th 
explo ives and the smaller masses loaded on CHI" by the u e of slerm 
sh ovels. 

Cru.hino- and Grinding. The limestone is ('l'uRhed fir. t in large ro ta l'Y 
crushers, then in mall one . 

The cru hed limestone and ~llale are dri d in 11 l'izontal cylindrical 
ovens and then weighed and mixed in a proportion depending upon t If:' 

hemical composition of the lime. tone and shale. 
The mixture is fir t ground in n tl1be mm until it i fine enough to 

pass through a sieve of 65 mesbe to 1he inch and then in a ball mill un i1 
it passe a 95-me h sieve. 

. Burning. The pulverized material are burned in horiz ntal cyli 1­

drical revolving kHns which are consh'ueted of stcel ~hpll li ned with ti 'e 
brick. The kiln i placed on a slnnt and the raw material is admitted lt 
the stack or higher end, nnd works it!'; way downward toward the 10w,'1' 
end, where the flame of th kiln nre fed by crushed coal under < n 3 ir 
preSSlU'e of 55 ponnds per sfJuare in ·h. The temperature attained i ~ IT n 
2,000 t 2,500 degreeR F., which is suflicient to convert the raw materi II 
into a cli ke1'. The clinker drop" through an opening i~ the I weI' end tlf 
the kiln into a nit, from which it i elevated into a 'Vertical cyTind r, wIle)' 
it 1. cooled. Gypsum iR added and it iR grol1nd until it i. fine enOl1l2h 
to pa. a Z50-mesh sieve. Being levaterl to s t orage hins, it is then weigh cl 
and sacked at one operation. This iR the rlry pl'oce~. us d in most of t1 e 
plant in Indiana. The wet process i. rlescribcd under the di~('u ,ion f f 
the I ndiana P rtlanel Cement Company. 

CEMENT 

Raw Ma t rials. The raw material.;; for tbe mannfll 1111'(, of cement ale 
widely di~tributed in In<liann. Tb formatiOlls whi b contain suitablp 
materialR ranae in age from tbe Ordovici n to the PI i tocene. The outcrop 
of th se material cover a large aren in the State and tbe materials a1 
ea. iJy acce. ible to transportation facilities and to fuel supplies. Man IT 

small stream~ and a te large ones cross the outcrop of the raw materiaJ 
nnel from these a sufficient water supply may be ohtained. 

Ordovician Limestones nnd Shales. r,imestones of thi. age attain \ 
thickness of thirty feet or more in a single ledge in tbe southeaster 1 
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pori ion of lmliallu. E .. · 'Il 'llt outcrop/; 0 'cut' in Clark nnd .1effel'~oll co nn­
ties. TIl. lim ~lone is oftcn u l'lo,rillal' 'O ll~, Lml ill many p lclC'es is a HOft 

cakal'('ons stOlle 0.1' whiti II ('0101', ..l, ','odated witil t'he Or<1ovi'int lim ­

s tolle. ' nl' lied::; of :-; llllle, wh..idl ill plaees nrc h ighL, cakare( U', i n otlleJ. 

p la ce,' si1iciou~. There is [ittl douut. thnt in the'e lim stOll l'i an s halei'! 

tiler. are tile proll l' llHI.tE'l'inhi 1'0 1' the UlUllufaeture of Portlnllu I em eJl t. 
(' 11 11 1.'1 ll ~' some of lue lin1l'stoll 8 COll t um Illlll" tllml HO l)Cl' '{,lit of tile 
('aruunates of caldU1ll amI 1ll11gllesi11l11. t1 e latter Ytll',rlllg from Ii to If) p e r 

l'C'nt. 
S ilul'ian LiIDestOlH' .... HIHI S hules, The Silurian lillll~, t nes Ollll the 

11ell r od\: 01' a la l'~l aL'~H in Ilw sou theast'1'll, (';1ste1'11 < wI n orth 'cutrnl 
portio]!s of In ia.lUl. ::\llldl o f tJH~ lillleslOlw of tili. ' age i n lh 'astern 
ana nUl'til C'('11tral lImn m ,· IIi' Iht' ~tH Ie eontain too hig-h !l magJl (':-ia ('011­

t(>ut to Ill' ('x rl'i:::c(l i ll r; '\ed i llJ,! a )ol'atiml. .'hules () a ("akU1'('OHs 11l I Ilrc 
are to Ill' fOllllll H:-!sol'iat(>(l wilh llwse li llll'sloll 'K Hull Onlovil'iun HlI d :\lis­
,'h;~iJlpinll 'lJaIe:-; aI''' lleur a t hllml. 

I l(lvllu iun Linw:-otoJU.':-!, Dl'volli:m lim stOll '.' :-:1 itahlp for fue U1 Ulll f~1('­

t m !:' of III th naturu l alHI l'ortllUul (:(,llll'n l , outcrop III 1".01ltlwll, 'tern lmlinnll, 
T h s(' J) \' niuu lime~tOlH'S Itttnin a thidrn :-IS of uin I-y feet, T h youten ) 
lieu r b(>(l~ of .'hal ' of ~Ii,'sls, 'illllhill age, which lIlHY he used to hi aln the 
Vl'\)1 (l)' l'ortl;Jucl (,Plllell t mix run', T h e l}(>yonjall Ii 1(>:-;10D(':;; ai' ~ ht'illg' 

l1s('d ill th munufact"lll'(, of 11atul'a1 Hnd l'ol'tlaml cement at • pl,('(l 0. IH1 
the Ne,,' PI' ,'itleuc s11o.l:-: of the -:\Ii~si. 'sippiull to fOl'lll the mix! nrc for 
lh j 1urt('r, 

illis,'l'silll)iall IJimestones, rrhe ~lissLsiT)pil111 1'odo.; of Indiana cup.\' 
a large 1l1'NI of onh'lop i1l IlHlillutl rind til ir ,'ITnla (,Ollj·a.iu~ Ull iUl'xhaust­
i1l1e ,' llPflly of eXl'dl nt malf'ri:l l:"t for tllP lllanufn ~hll'e of Ptl'UmHl' rnent, 

r...imest.olle~, Tile liLll(~ 'ton s of theJ ::\li.-~is~iplliml whit'h nn~ f';u it'll d e for 
ll;o:e ill th mClmunchn'(' of ['ol'tlan<l f'ement may lie ,qrol1p d III <1 l' I lie 
ITal'l'o(Islllll'g ('Ylll'~aw). the .alt'ill (Oolilk), th ~litchell and the Ch ~t r. 
The IIan <l .'lnn'g', the oW st all 1 lo'Yf'l'mnR.t memhf'l' of tlli.' group of IiI 
~t onel-;, fI ttahl" fi thielmef's of 150 Fe L It i. n. high ly 'a.Ien1' llR 1 Ill(,Rtone 
~l1itahle for nsc in the m'lllllfll('tur of POl'tlan d ('pmeut. ,prJ , ing' th , 
TIn l'l'(){hillllrO' is tlle Sulp1ll liru('~hm(', w11i'il if.i 0 l!i~b 'nl 'inm ('lrhol1l1 te 

reomposition and flU e_ \'ellcl1t J ui i(Ull g sloup. Onl~' the grade of thIs ston e 
IIllRUitefl to lJUi1I11n~ Illll'pO:-'C~ ll11d tJiC' wHst fl'OlU tlH' llalTie~ S lOUW lip 
llscd for t'Pllcut, TIH:.~ tllkkll(,~" )f t il Sal m lips usua ll y he tW((,ll forty 
and (Ille lluuclrec1 feet , Tlte P('f(' ntuge of 'al illlll (,lll'ilo1lute' tl c SU1f'1ll 
frPQlll'lLtly 1'1111S n~ high a, Oi' per 'en t awl Oll(, 11 'I' (lnt or m ore o f llla~­

ne~il Dl 'A l'oollnte and ]Cf;fj than 1 PCI' C'll t of silic'n, h'l II Ullti all min , 
r111e )Htchf'lI lim stone w1tit'll o\C'1'li, tIl . ~<l1 m w11 1'0 hoth 11.1" pt'escn t 

is 1I 'OlllPH('l ])('11(1('(1 s101lG whi('h attains ill p Ine a 1hil'kne.'s (tw J Ol' 

t-Ilr{\(' InUl(lrNl fl'et, This lim. 1 )11f' ('olltHinl': n hi,qIH'l' per ('ent of nuO'ue,'ill 
1h an the f;a1em. hut fa l'ply S11iIi'if'1 r to I'(,HclC'I' it lln~nit('d t o j11e lanufa .­
tnl'C' of {'C1llPlIt. It is hping ll . N1 ai PI' sPllt ill til man ll fa -tnr of l'ol'tlaml 
(,{,Dl III at Liul('(lulp HtHl at _Iile}wll, n fo rm of utilization for w lieh it 1:'; 
\Yell i"nitefl. II is also ,a1nnh1p in the mnnnfH('hl1'e of lim and for l'o!ul 
mpta1, 

Th Ch('.'t<.'l' (lidsion of tlH' l\fissi:-:. inpian ('onta in,' H llumh I o f lime­
s tone's, l1('h a~ tll DC';t,er Dew1. tilt" RPH('h 'n pk < m1 till' GolcondA, w biclJ 
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CUUlLI he us tl in the IDlll111fndllfc of Por tlnn<1 CPlUCllt. TlIc~e 1ed: r I1lge 

in thid ill 1'i!'l from tell to thirty fc 1. ]Wcnns of lh' lll'fil'lIl':-<:-< f these 

lim .tones to tlle th icker heds of the 1 \\'('1' h orizon the llN'Ndty for 11 ir 
u se will pro\)auly llOt: nrise X ' pt in v l'Y i.·olaled ill~talH'e~. Their lugh 
ca rbona te eouten t·, fl'ee<lolU from dctl'iru{'lltal il1lpul'iti('. · Hll(l llearll ~~ . to 
e .. 'clleut hells of :;hale wUl'l'nnt thf'ir ('ollsidcratinn if g'l'Putel' ll(':ll'lH";S III 
f uel sup plie. ' or otllC'l' 'on.'i If'l'ation~ SllOl1ld ~ug-g-('.t their us . 

1\lissisipp ial1 Shale!>;: The IDs,~hdppi[lll fOl'Dlatiolll-; contain all a11ll1ll1­
a11(,('. of :shal e!'l suilahle for n~ ill the munufactur of Porthl1ld ('PllLeuL 

They fir a' widely rlL;;; tl'Hmte<1 fi' the lim'stones of tho t l1l'l'irHl nIHl are 
'''itlli n ea~y l'eaeh of th ir 0111 'rop. These hnlc1'! moy lw )TOUP d U l(lel' 

th K ll ohstone un<1 the Che. tel' divisions. 
Kn b:o;tOll ,~lu le ,'. Tlt(','e shul ~ lie helow the ITIU'l·oll.·hm'O' limf.'.I01w 

nnd their outCl'OP lie.' pUl'allE'1 w i tlt Ule onterol) of 111l> Harrl)d~lll1l'g- lllHl 

the sHe'C cliu g l i lllCStOll !l11l1 at u('l'C's~ihle cliJ..:tUlH·CS 1'1'0111 the.'.' lime.'lt llP·. 

'rile n ohl'tnn :-Ihnl. tOllraiu:-I fa 'ies wl1kh n1'l:' lIi~h[y Ill' 11<lv l'fHl in 
(' Ht1'a ,t€l.· and o t h }':,; " hkh arc Wg-111,v ulumino\1.. In s 1('lll'illg- til<' 1'1' '111:'1' 
mix tu re for th Portla ncl t'E'lll lit it is II si1'uI11 to 11S II {'Cl'tnill pOl tiOll 

of e(\(:h of these shn)e~. Tile shah'S fir' heing l1s('(l in 111 Lt'ldgh Vl.11 t at 
Miteh 11 m <1 tb p laut at " ll"ell ill thl' mnll ll ftldnre of l'ol't lnn!1 >('111 II . 

('h ester Rhales. ~ltalp~ OC('m' in tile "'11 '. ·tcr nt til) Il()lizon of til(' 

HrnlHl:V Rlm, UI E I 1'C1I, til (toll'owla. tI1<' lllLl'l1ill:lllll'~. the hl· lian 
",' p rings and til) BuJrnl0 "'anow. Thc.·e shah S \Hl'Y ju tllid 11 so' f rom t(,}l 

10 for ty fee t ancl f::Ollle of them art' in p i llees wholly 1'l'plueecl hy :-;aml. lone. 
B o th al l1miJHJl1~ l. wl Hl'l'ml('POUH fal'i('s ot' tll shul('. 111'<" ail "<0 that i1 i. ' lIot 

n ('lilficult matt t' to mnke selectioll:-< for the lll'opel' mi tlll'C. Tl\l'~e sltlh>s 
He being u.' d by the plant 10 at~d at I~imeclal . 

Pleisio' ue anll Post Pll'i:toc(>]l(' Marls. 'IlIC' ~I<lt'h I IHJ,( 11;1"111 of 
north rn Ill(lhuta contain larg qnantiti( .. of marl. 111 {'lllt'arellus St·(·J'( t iOIt 

of the plant chnm. T h i:;; llm}' l i:-: P. '!'lC'utially ('nkiull1 ('tll'hOllat , conlai ling 
~lllall Qllantit if's of lJlagne.' inlll 'ul'houat '. iron (·tl1'hOlllltC', sili('n, nlullIillH 
a n el organic maitpr. An ulHtly.'i:-: of n . alllI)i ,t III lIlarl is giV(>l as 
foIl w. : 

,\\ .\ L YSTS OF :;U.HI·J.~: " I' :\1.\ltL VH'~ .1.1\11' :-; 1 .. \l\V 

flll'iu m ccu'bonut .2.41 
1IfI.~Il f'sin1l 1 curhona t" .. . . .. ... . . . . . • . . . . . 2.:3R 
Cal 'Ium ulIlh at J 1:)• • • • • • , .... • • • •• • ••• •• • •••• , • • • • • • • • 

F t' I'l' ie . ·i(]f ~ , ... . . . ... . . . . ... .. ... .. ... . . . . . . . .. • ...... .2!l 

Insollbl . (ffili·n. p /·P. ) . .. . . • . . . . •. .... . .... . . . . . ....... . .. 1 .16 

01'g-alli c mnttpl' . . .. . . ... . . .... .. . . •. . • .. . • ~ . . . . . . . . • . . . 'I.D7 


Totul .. .. . . ... • . . . ... .. . • ... . . ... , . .. . ..... . . .. . OS.:1H 


"'o1'1mh1 depo)o;it: of marl /)('('\11' in Ink!' lla:-:ill~ ill C 111ll1i s ill tIle llflL'th ­
'I'll part of ll1Cliulla for tll' llil'h'ilmtlon of ",hic'h ,'(, the <ll'tiC'lf' on llild 

in thi~ I'e ort. 
rlej:;:t (' 11e amI Post P lei:-. OC'f'Il ( iIHY~. 1 Tpal' tIll' h('(ls of marls in tll(' 

Of 1'th(,l'll purt of In<1imw tlH'l' al'( 1 '<Is of _'lny of P1cisto('em.:> and ]lost 
Plei~t cell a~, wI kh a re ullaptp(l 0 l1~e ill CC'lllPll t mjx.lUl·f'~. Thf' a \ 1' ­

a~e f the annlysp,' of i,ght ~aml)1 .' or g-la 'illl ehlY ",hic'lI wa. l1:e 1 by the 
raba.h emeut 'ompall~' i~' given lIy Ogle:Vey n~ foHn' : 
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Sill a (SiO!!) •... ...... . ... ... .. ...... .. ..... ... ... . ... 66.74 

Alumina ( I~Oa) . ............ .. ... ........... . .......... 19.43 

FerrIc oxide (Fel103)..... ...... .. .......... . ........ .. ... 4.83 

Lime (CIl O) ..... . .. .. . . ..... .. ... ........ . .... . ... ..... 7.27 

~fagnesia (ngO) . ...... . ..... . ... . . . • .. . .. . . . . .. .... . 3.05 

Lo s n igniti n . .... . ... . . ... . . . .... . . . .. . . .. . ......... 10.39 


Totnl .... . .... ..... .. .. .. . .. .. ... .. . .. .... . . ..• 101.71 

Furnace Slug. From the it'on sm lter~ in Indiana a large SUP] Iy or 
slag i obtained which could be used in the manufactuTe of POZ7.11olan 

em nt, which is made from 1:,'Tanulated blast furnace slag gr lmd with 
dried quicklime 01' hydraLed lime. The blast furnace slag muy al'o he 
us d ill the manuactul'e of Portland cement, in which lli slag tnk' the 
place of the silico-aluminous materinl of the shale: Grouml lime ~tone, 
insten 1 of quicklime, is mi.·cd with :=;lag alld the mixture C'illlleralec1. TIt 
Univer al Cement plant at Buffington uses 'lag fr ill furnnce f the 
llllnois Steel Company. 

CEMENT PLANTS 

Indiana PQ1·tlantl Oernent Company. The plant of this company i 
located south of the Vandalia and !\fonon tatton at Limcdale, near Orecn­

astle. The plant began operations in 1019. The raw material' u cd are 
Mitchell lime tone 7 per cent, Chester or All gheny hale 11 per cent, 
and surface clay 11 per cnr. The capacity of the plant is 1.~OO to l,500 
bbl. per day. Tbe prote,':" 11 cel is the wet pI' ce s. The lim . t n:> and 
Shale are ern 'bed in gyrat ry crushers. The clllY i dhdntegrnted in the 
wash-mill. The clay sllU'l'Y. crru hed hale and lime tone are 1 as ed 
through the k minuter and then through a vertical Totary screen in 0 the 
Lube mill. After being ground in the hlbc mill the ,'hUTY is £Ii char,!' d to 
correcting basin', fl'Om wl1i'l1 it goe to the mixing ba 'in. From th mixino 

ba in it goes to the . torug-e III in and from th<1 t throu~h the' feed tan.r into 
the rotory kiln which ha . :l 1 nglli of 240 feet and a diameter of 1{ feet. 
The clinker produced ill thE" ldln i!"l cooled in 11 rotnry cooler, grOUll( in a 
kominuter and tube mill und tored in con rete storage, being of tIle silo 
type. The follo'wing table ~ho",s the composition of the raw materia Rllrl 

the product as furnished by the president of the company, Mr. Ad: ill H. 

Beck : 
~lay. Rb . lc. Limcstone. em nt. 

Loss on ignition ..... . ....... . . . ..... . 7.2 12.41 1 . ..14 1.6fi 
Silica (SiO~) . .... . . . . . .. . ... , ..... . 71.77 51.32 1. R 22.f~2 

Alumina ( 1~03) .. .. .... . .. . ... . . • . .. 12.10 23.53 .2'" 6.1!) 
Ferric oxi.-Ip (Fc20ll) . . • . . .. . . . ........ 4.62 7.21 .29 3.27 
Lime (CuO) .. .. . .. . . ..... . . . .. .. ... . .80 .3ft 53.99 63.01 
Magnesia. (MgO) .. . . ....... .. •....... 100 1.60 .44 90 
Sulphur trloxicle ( Os) .... . .. . .. ... . 1.53 

Leh'igh Pm't7and Oement Com-pany. .A. large plant of this compuny is 
10 ated at Mitchell. The plnnt ('on8181] of two 10-kiln units and ha [ total 
capncity of two and II qunrter million hnlT Is of cement per year. The 
raw materials consi t of the l\fitchell lime::.tone ond 0 varietie. of Knob­
stone shale, one n iUcious and the other analuminons vaTiety. The lime· 
stope used runs higb in calcium carbonate, rarely falling below 96 pel cent. 
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The limestone is first crushed in large gyrat ry crushers, then in smaller 
on . The crushed limeston and shale are dried in horizontal rotary 
oven, then weighed and mixed. The mixture i ground in a tube mill unt 1 
it is fine enough to pass through a sieve of G5 meshes t the inch, then in 
ball mill until it pa se a 95-m sh screen. The pulverized mixture 1 
burned in l'otary kilns, hich are fi r ed with powdered coal under pre SUTt'. 

The clinker formed is cooled in ver tical cooling cylinders. Gyp urn s 
a dded and the clinker ground, stored and sacked. 

L ouisville Oement Oompany. The plant of this compan is located tr 

Speeds, near Seller burg, in Olark County. The raw m terials u. ed COl­

' st of hydraulic limestone of D vonian ag and Knobstone (New Prov ­
dence) shale of Mississippian age. The limestone quarry is located nenr 
the plant, but the shale is brought from a distan e. The ompany maDlI­
factures a con iderable amount f natural cement, but the lar~er part (f 
it s pr duct i Por tland cement. The production of the former for 1919 
wa 300,000 bbl8., and of the In tter 800,000 bbls. 

The composition of the raw material and the finished product of tl e 
Portland cement is given in the f lio, ing table: 

Portlru d 
Constltu~t. Limestone. Shale. RawM:lx. Cernen. 

Sillca (SI00 ) ••• ••••••••••••• •••• 4.78 65.54 14.94 21.: 2 
Alumina, etc. (A120 s ) . ..... ......• . .. • 1.38 23.52 6.34 8.'18 
Cal. Carbo (CaCOs ) ...•.....•. .. .. .... 91.25 
Calcium oxide (CaO) . ... .. ....... .. . . 1.67 41.85 63.~6 

Magnesia (MgO) ... .. ... .. ..... . . . .. . 2.50 5.00 1.94 3.~ 2 
Loss on ignition . . .. .... .... .. . . . ... . . 34.93 /4 
Dnd termined .. ..... . . . . . . .. .. ..... . .27 
Insoluble Res. . .... .......... ....... . ., 2 

nlphur trioxide (S03) •. .. ........... 1. 6 

The composition of the hydraulic limestone and the natural cement s 
civen as follows : 

Constituent. Natural Cement Rock. Natural Cement. 
Sillca (Si02 ) •••••• •. •• •• •. ••• • • • •••• , .... . .. .. . 19.02 21.92 
Alumina, etc., (AJnOs). .. . .. . . ... . ..... . . . . .... . .. 98 9 .42 
Lime (CnO) . . . .. ... .... .. .... ... . . ..... . . .. . .. 34.68 47.63 
~fngne8ia (MgO)... ..... .. .... . . . .... . ..... ..... 8.47 12.47 
Lo s on Ign1t1on.... ...... . ... .... . . .. . ... .... . . . 36.85 8.56 

vracuse Plant of the Sand1~8ky Oement Oompany. This plant w: 
. tablLhecl in 1900 and continued in operati n for eighteen years. It we s 

shut do in 1919, but resum ,d opel.'ation in 1920. The materials us d 
during ilie fi r t period of operation of the plant were marls tal\:en fro n 
La ~es yracu e and Wawasee and clay from near Lapaz, about thirfy 
miles , e t of the plant at yracuse. The composition of theRe ra iV 

materials and the product is given in the twenty-fifth annual report of tl e 
Indiana Survey as follows, by S. B. Newberry: 

Mad. Clay. Cemel t. 
Sllicia .. . .............. .. . .. .. .......... ..... . 1.74 55.27 22.116 
Alumina .... ....... ... . .... . . .. ... . . . . ... ... .. . .90 10.20 4.110 
Iron oxide .... . ...... ... . . . . ..... ......... . .. . .28 3.40 1.1.6 
Lime. . . .. . .. .. ... ... -. ..... . . . . ...... . ....... . . . 49.84 9.12 65.··4 
Magnesia ....••• . .. ..... .. . . . . .... .... ........ . 1.75 5.78 3.1'2 
Sulphur trioxide (80a) • •. ••••••• ••••• •••••••••• • 1.12 0.' 0 
Loss •.••• •. •..••.•.•••.••• •• •..••••••.••••..• • 46.01 
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1'h marl coutained organic ma tteI', making ne~(:'ssar~ th e m;e f u 
large quulltity of wilter to forlll U :-;lu rry, ~'he exp llS of r emoyin -. t h 
extra \Va tel' ill U ')l ing rt'IHlercd it difficult for the Dlullufue u ed e( mCllt 
to compete wit h tha t llrodueed hy ehcapcr met Iv <l~ , 0 \ ing to labOl con­
dit ion' and other diffieultic,' the plaut WUH 1'Ull at a 1 ss du ring un ' aIHl 
1918, Arrangement.:' h ve been made for u, ing limes tone from Logal . port 
auel th ' Ill'oper machinery hus becll in~t alled for grilld in thIs ra w IUa l rial. 
'1'11 capacity of the plant is ubout [,0,000 bbls. per m n th. 

Universal P urtland Gem lit GmJl.]J(11111. The pI 11t of this compa y is 
located at Buffington , The pla nt hns three .~ep~ll'a te producing u uits, ~ li1ls 

3, 4: amI (i. Power i ,,' :o;uPI)li d by transmission lines f r om Hary Hn l : 'oll th 
Chica go a mI from tll (' wast heat pow r pluut at Buffington, 12.000 K \" 
!JS' the form r and ,000 hy the In tter. Coal is usell for ft 1, t ha t ,'hid} 
is used in the' killls being pul v 'I'iz d. 

K ilns of Mills Nos. 4 and G are equipped with Cottrell (lu:-;t preeipitlt or~, 
llSlll '), ellergy t rHllsfol'me(l amI l'ec ti tit~d to Go,OOO volts eli l'ert lll'ren t. The 
efficiency of tIl ~(I ned l'~ i!'l m o re than no pel' cent, auel dust coli ded 
1) r k iln p l' b HI' L ahout 1,000 poulHls. 

I H W material' u:-;ed in manuf ucture HI' granuln t .(l sla g ohtained from 
th hla, . .t fu rnace::; of tll Illinois :5te 1 Company and illin ois limestOl , 

~~lag an d limes tone a r. d u mpet] into tIl il' r Sl)ecthTe bins at Op]losite 
em };' of t il r a w -m a teria l building, 'Then ' r u:-;11(>(1 t ahout 1% incl1 ei-i ill 

is drieiJ ill rotary dl'if' l'S, nlHI is <ri-ven 11 pl'eliIll tna ry 
deliYel'Y to h opp r s a bove au toma tic', Ie tri 'ally op L' te(l 

size, the lim . tOll 

. 'cal s. feel (1irect t o -the drier, til n u l\'erizrcl and clevu t ,.1 to 
h oppers ab the uu tomn ti ' scales. 

At th e . caJ e~ tlle slag ancl lime:-;tone l' p ropor tion 1 to a SSUI'f\ fl Hu i­
form lUi­ nre, whi h is tIl ell g round in tnh mill,' and eleva ted to 110 P 1'8 

ah e lhe rotary Id]n:;;, In tb se k ilns til rnL· tn re c t taj n:'1 a temper, h rf\ of 
nbont 2500 de~rf'es Fullr u heit all(l burns to a hard "clink er." 

Aft x t rin~ r r 11 bout tell (]; y. til d illkel' i ' rednc d to clhollt % inr-h 
size-, a nd then is p utvf!l'izf'(} t o paf'~ fi slulltin o- ~('l'e('n with lis im:b opelLings. 
Gy sum is Rlltoma ti<:ally a lclec1 to regulat and re t 1'<1 tl se tting. nth r 
tulle mins ('omlet t he grilldi llg' find deliver the cemen t to an indine(l helt, 
whkll co 1Y y~ it to th ~to l'n g bin.. On th ' 0 l Y Y r tbe ('eml."nt is aut'o­
lUa ti an y ~fimplec1 e,ery eiah t sf'conus. En ry hour the ;t eCU1I11 lat <l 
samvl j , Ccc l'l'i 1 the In bora tories, ~ here te ~ts and nna ly. L are m a lle to 
a . ', :l1 l' u nifo rmi ty . 

From the. t l ra~ hhls th c ment L' d rawn . w i.ghd, ,uckel a na tl'llcl.; d 
to (be (' fii' . . ( F t'om the Guicle Book of the America n I n ,·titnte of ) liniug • 
und r t a ll ll r gicni E ngin!:' rH. ) 

The apacity of the pl a nt il' 100,000 ~:H'I-s P l' tw llty-fonr b m;:;.. he 
nnnlyses of t he raw mater ial. ' nnd fi ni.'he(l p rodnct i. g iY 11 belm : 

R a;:r. L ime tOJlf~ . Gyp nm. nwnt 
S illen (Ri O~ ) . ... . .. .. . . .... ... ... .. . . ~ ..I-.4 S 2.22 2. 06 19 .61 
Al umina ( AI20 a) . . . . . . . . . . . . . . .. 1 2.!), 1.27 .40 7. 71 
Fpr r ic oxide ( F (> ~O,,) .. ... . . . . . . . . . . . .O!) 1. 7 AO 2.22 
Iron F p ) .. . ... . ,.. . .. .. . . ......... 1 .20 
C'1l1CJU Ill ox h l 0 (CaO)., ..... . ......•. . , •. :1-2.78 52.'" 32.17 64,23 
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Culcium Sl1 lphille (en ) . . ... . ..... . . 2.00 
~Iaguesia (MgO ) .. . . .. .. . . ..... . . . . . . 3.:!S .78 2 .:'. 
MllllganeSc ox ide ( [11 0 2 ) • • • ••••• •• •••• 1. 8 .71 

urbon d iox ide ( 2) ... . ..... .. . ... . . 42.0S 

Sulphur trioxide (S ( 8) • . . ... .... . .. ... 44....;j 1.1 3 

Moisture (H20) ...... .. . .. .. ....... . 

Volatile matter . ........ . .. .. . . ... .. . 20.72 1.r 


Wabash Pm·tland OWl1/, Itt C011't-p Utny. The plan t of this company is 
located at Stroh, i n Lagrange Cuunty . The plant is loeate(l bctwe 11 B ig 
Hml Little Turkey lakes and uses th e marl from the la kes and gla h I 
clays for its r a w materials. 'I'll compo. ition of tlw raw umterial. · and tl c 
protluets us gh'ell b. the company are a s follows. 

Marl Ill y Ccmcllt. 
Lima (CuO) ..... .. .. ....... ... ... . ... . . .. .. ... 50.20 11.2 4 6V fi 
~Ingnesia (JIgO ) . .. . . .. .. ... . .. .... . ..... ...... . .45 3.60 2. : -1 
Alum ina (Al~Os) .. .. ... . . .. . ......... . . .. .. .. . . 0 .. S 
Ferric oxide (Fe_Os ) ..... . .......... .. ... .. ..... . 1. :'w 17.12 ~ .1 4 

Silica (Si02 ) •••••• • • • ••• •. •• • ••••••••. •• • ••••• 1.24 5~ . !)8 2:U 1 
L08S on ignition . . .... .. .. .... . . .. ... . ........ . . 46.12 14.1 6 . 0 
Sulph ur triuxhl (SOs) . .. . ..... . ..... . ...... . . . . 1.: 0 

The annual pro(luction is from :300,000 to 350,000 barrels of cern n t. 
'Vith the exeeption of the chemical laboratory amI om 'e, the who e 

plant is under on roof. It is equipped with OIW steel r otar y dryer, tul,e 
mill for coal gr inding, clay pul verizer, four continuous l'otnl'Y kilns, s i~.e 

5x60 fe t, daily capu cit 480 barrels, three pug m ills , tbrpe tube mil li'l al d 
four ball m i1l:--;. 

The marl is qua r ried 11 d redging with n clam shell bucket, load( d 
direc tly into llal'l'O\Y guuge cars for haulage to th e mill. The clay i 
loa 'led with s t am 'h ovel into standarcI guage car .' find n nl aded d irect y 
into the plant. Tlwse raw materials are washed to r em ove rIpl ter i 11. 

matter f rom clay a nd marl. Mixed in the proper p roportions the l'n ;\' 

materials are g'roUIHI in tube mills, burned in the ld lns and the clink '1' 

g rou lld in to tIle finish e rt product. 

FINA NCIAL STATEME, OF THE DIVISION OF GEOLOGY 

OFFICE. EXPENSES October November December January February 

Salaries. .. . . . .. . .. .. 

Travelin~ Expenses . . 

Museum Specimens . . 

Postage .. 

Miscellane(f~~' ••.. . . .. 

Printing and E ngra', ing.: . 


FIELD EXPENSES 

Salaries . .. .. . .. .. 
Board and E xpense; . •. 

Total 

308 33 
22 64 

25 ' ()0 
1 00 

.. , . 

338 :~3 
31 10 

308 3;~ 
18 40 

;H 60 
:363 76 

S30 00 
48 65 

S308 :i4 

.. 'if ,50" 

'2'20' 

S3000 

$308 a3 
92 35 

4 05 

S30 00 

$308 33 

!) .so 
4 60 

86000 

March 

8308 3l 
III 7 t 
17 1 
25 ) 

\1 r 
:34 2 ~ 

S30 0) 

1, 226 43 803 74 382 43 ..443 7 j$358 04 404 73 
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FINA CIAL BTATEMENT OF 'PRE DIVISION OF GEOLOGY-Con~inu d. 

OFFICE EXPENSES , pril May June July August Sel tember 

alarie $333 34 8333 34 385 93 $33334 333 34 13332 

Trllvelu;g E~~~~~: .. : : : 29 12 22 88 11 05 16 59 23 96 12 99 

Postage ............ .. . .. 5000 .......... . .... .. ..... . .. .. . .. .. . . . 
.... '25'35" . ..... ; '00 " 
.Miscellaneous ......... . . . 1 00 L ll ... ........ . 1 50 

Museum Work . . .. . .. . ... 260 75 . ....... ... . ......... .. 
"235'76" "'2i2' 29 .. ·· .... 8·20 ..Printing and Enyaving... 1, 00 19 ........... ............ 


FIELD EXPENSES 

alaries ............ . .... 30 00 00 1 333 300 00 50 00 6000 

Board and Expenses .... .. .. ...... .... 19455 46883 38 88 12452 


1, 39285 

Field Equipment. . ... . . .. ........... . 464 35 54 00 . ... ... ... . .... ....... 


Total .. ...... " .. . $679 22 61 62 2, 175 91 $2,459 05 44 18 ;32 32 


Total diSbursements $ 10,1_G 00 

Receipts 

Gas fe s collected in excess of deputy fees .. .. . .... ..... . $530 00 

Geol gical report· 6-! 58 

On hand: 


One Ford touring ca r' . . . . . . . . . . . . . . . .. . .. .. . . .. . • 425 00 

One Ford truck .. .............. .. . .. .... . .. ..... . 928 50 


$1, H 8 08 


Disbursements 

Salaries .... ... . ..... . .. . ...... ... ........ ...... . ... . . $5,541 45 

Wages ....... . ........ . . .. .... . ....... ..... ..... .. . .. . 32 70 

Office equipmcn t . ... ..... . ..... . ... .. .. ... . . .. ...... .. . 203 60 

Postage .............. ... . . . ....... ......... ..... . . . . . . 145 00 

Office supplies ................... ......... .. .... ...... . 171 09 

Field equipment and 8npplif> . ... .. .................. . .. . . 150 86 

Meals and lodgin g ... .. . . . . . ... . . ... . ...... ..... ... . .. . . 474 99 

Railroad fa.re . . . ...... . ... .. .. . ..... .. ....... ..... ... . 304 81 

Ford car . . . ....... . .... . . .. . ....... ... . . ............ . 425 00 

Motor expens s .. ... .. ...... . ... ... .. ... .. .. .. . .. .. ... . !fi701 

Telegraph and telephone. . . . .. . . . .. .. ... . . .. .. .... .. .. . 124 66 

Expre s, freIght and drayag . .. .. .......... .. .. .. .... .. . 3 41 


uto, livery and bout. . .. . . . . ... . . . .... . .. .. . .... . .... . 198 52 

tate Fair exhibit ..... .. . .. . .... . .. .. .. .. .. . . .... .. .. . . 75 

!(useum ........... . ... . ....... . .. . . .. .......... .. ... . 323 46 


Printing of publicnti TIS . • • •••• • ••. .•••• ••• ..••• ••••• ..•• 1,954 33 

Topographic survey ... ..... ....... ... ... . ..... . .. . 882 40 


------ $11,094 04 


