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REPORT OF THE DIVISION OF GEOLOGY 

W. N. LOGAN, State Geologist 

ORGANTZA TION 

The working organiza tion of the Division of Geology as it is now 
constituted consists of a tech nical f orce, an office force, a field force, and 
gas-in" ection f r ee. The l nembers of t he office force are the only staff 
members d r a wing salaries regular ly from the division funds. A few 
mem ber s of the field force dr aw alaries from the division funds for a 
few months each year. Th gas insp tors are paid from inspection 
fees collected by them. A part f the fund collected by them is used 
to help defray office expenses. 

TECHNICAL FORCE 

The members of the Department of Geology of Indiana University 
serve as member of the technical fO l'ce as follo\ • : 

W. N. LOGAN, Ph. D., Econo ic Geology. 
E. 	R. CUMIi IGS, Ph. D., trat igraphy and Paleontology, 

. A. MALOTT , Ph. D., Phys iogr aphic Geology. 
S. S. VISHER, P h . D., eogra phy. 
W. M. TUCKER, Ph. D., Hydrolog . 
J . R. REEVES, A. B., A. M., si>;tant , Oil Shale Technologist. 
H. W . LE GGE> P r eparator. 

OFFICE ponCE 

THEODORE KIN SBURY, Supervisor of Natin'al Gas. 
EDWARD H. SHAW, Cm tor of Museum. 
MRS. ADDA RI TKE R, Clerk and Stenographer. 

Fllo'L CORP. FOR .922 

W. N. Logan 
E . R. Cumings 

. A. Mn.1ot t 

W. P. Rawle 
W. A. Thomas 
G. G. Bartle 

W. M. Tucker R. L. K idd 
.r. R. R.eeves 
R. E. Esarey 
M. A. Han'ell 

F. E. Madenwald 
R. S. Hunt 
Geo. CIessey 
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Fines and costs amounting to *36,116.50 were assessed against 
$731.90 in 191 . 

pera ted four fish hatcheries from which were distl'ibuted among 
others more than one million black bass and 400,000 pike perch to the 
waters of the state 'which is more than twiee any previous yem·. 

Eleven l'eeL of motion pictures portraying the wOI'k of the division 
have been made available to the public organizations. 

Nineteen new fish and game associations were formed in the state, 
making a total of 143 such clubs or associations. 

Published a manual for the game warden service. 
Engaged in a campaign of pUrification of our polluted sb'eams and 

waters. 
ENGINEERING 

Completed topogTaphic surveys of :Mus(~atatuek park and unfinished 
work on McCormiek's Creek and Clifty Falls. 

Designed and constructed timber trestle in Turkey I~un, one mile of 
road through new tract, water supply and sewage disposal system. De
sigl1ed three roads and two timber trestles for Clifty Falls. 

Ina ugurated a drainage survey with the purpose of locating all 
areas in the state which have been mentioned in drainage r eclamation 
enterprises, t'o ascertain areas in need of drainage, cost data and similar 
information. 

There was inaugurated a Rystem of Rtream gauging stations for the 
entire sta te. Plans are to establish ten stations immediately and ten the 
following year. 

Established 165 shallow wells in the Kankakee valle for thc pu 1'

pose of tak ing measurements on the underground water table level 
which should give information on the effect of drainage of such lands. 

Prepared a pollution index of the streams of Indiana. 
Conducted investigations in the disposal of industrial wastes now 

being dumped into the streams. 
Studied closely the effed of industrial wastes upon fish life of the 

streams. 
'Made forty-five sepal'ate investigations ~catteretl over the state. 
In a large number of cases filed affidavits again::;t the violators and 

required of them plant ehanges whieh will handl the wastcR. 

CONCLUSION 

The crying needs of the mus um we hope will be taken care of by 
placing it in the contemplated Memorial Building in the Indianapolis 
Plaza. The itnportance of a museum can be under-estimated. Indiana 
is backward in it s obligation to a great p ast. Colledions are fast leuv
ing the state which could be easily obtained had we t h p r oper pace to 
exhibit them . 

Attention is also respectfully drawn to the insufficient housing of 
our depa rtment. The space is i nsufficient and cramped condition. are a 
detriment to the work that has to be carried out. 

RI ,HARD LIEBER, D irector. 

http:36,116.50
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NATURAL GAS INSPECTION FORCE 

THEODORE KINGSBURY, Supervisor 

DEPU'l'IES 

C. N. Brown ... .............. . .........•....... . .... . ..... Geneva 

.John Er inger ..... . .... . ...• . ....•.... . ........ . .... . .... Sullivan 

.J. P. H orton .. . .... . ... .... .. ....... .. . . .... .. .... . .... . . Montpelier 

.J. E. McIntyre . . .... . ............. . ........................Marion 

Her chell Rin go ...................... . ..................•. .Muncie 

Geo. H . Smith....... . : ... . .•.. . ............. ..... ...... . Owensville 

John Watson .. . ................... . .... . ............... P etersburg 

How-al'd L gge .... . .... . ....................... . .... . . Bloomington 

O. H. H ughes .. , . .... . .............. . ................... Sharpsville 

E. E . Wherry ... . ..... . ..... . .... . ......•..•...... . ........... Shoals 


PUBLfCATlONS 

The following reports, books and articles were prepared and pub
lished during the year: 

"Report of the Division of Geology," Indian a Year Book, 1022. 
This l'eport contains an account of the field, office, laboratory and mu
seum work a nd a financial report f the division. It also contains the 
technical papers entitled : "Gold in Indiana," "Potash in the New Provi
dence Shale of Indiana," and "An Intraformational Breccia of the St. 
Louis Limest one of Indiana." 

In a n weI' to a deman d on the part of the public for a map showing 
the distribution of the various coal beds of tile state, such a map was 
prepared an ! p ublish d under the ti tle, "Coal Field. of Indiana." 

"The Ha ndbook of Indiana Geology," comprising more than 1,100 
prin t ed pages, was completed during the ear. This work contains a 
c.ompI te resume of the geological conditions in I ndiam und a hist ·y of 
their investigation. The volume is uh>ided into s.ix parts , each part 
having been prepared by a III mber of the t chnicnl force. 

P al·t I treats of the geographical f~tUl'e of Indiana, discussing 
location, area, climate, industries, population, and Ule geognlphic fac
tors influl'ncing industry, commerce and the distribut ion of population . 

Part II discusses the p hy iographic conditions of the state and a s· 
signs cause... fo r its most prominent r elief f eat u'rl's. It contains a dis
cussion of the promil (,lit physiographic pr ov inces of Indiana and cites 

_ many amples of chang s in topography taking place at th present 
time. 

-Part III deals wi th certain hydrographic conditions of Indiana, ex
hibits a map showin the streams and lakes, the uriacl' drainage lines, 
gi e table~ f stream measurement, s110WS location of gaging stations 
used, discusses water supplie. a nd sewage disposal, and contributes mucn 
to our knowledge of Indiana 11 drology. 

Part I describes th strata which composes till' geo! gical form 
tions of Indiana, names the various divisions and subdi 'sion of geo 
logical tim e r epresented by f orm non. in t he stat(!, unJ correlate::; the..'H'l 
wit h tho:;e of other stutes. It diSCttss~ the lile pr senl in those periods 



492 Y FlAR BOOK 

and the environmental conditions under which the lif xisted. This 
part also gives a comprehensive vie\ of the wor k which h as been donc 
on t he geology of Indian a by former investigators. 

Part V comprises a discussion of tlle onolllie mineral resoUl'CCS of 
Indiana; i t devotes considet:abl space t o t he discussion of petroleum 
and natur al gas, t o t he coal resourc .s, to kaolin and clay, to ground and 
mineral watel'S, to building ston , to lime and ement materials, to 
abrasive m aterials, to sand used for fOlU1d-r work and glass manu
factu re, to deposi ts of peat and marl, to pyrit e, gold, precious stones 
and other miner als. Maps which show the di-tli hution of these mineraJ,; 
and n a tural p rodu cts accompany t his part of the volume. 

Part VI deals ith a single economic featm'e of the state, the oil" 
bearing shales. It describes the distribution of the New Albany oil
bearing shales, describes th ir mod of occurrence, condition of out
crop, thickness, physi al and chemical properties; it also discusses the 
loca tion of qu a r ries, extraction p lants, methods of exhaction: quantity 
and qua lity of the oil, recovel · ble by-products, and other features of 
the subj ct. 

An article on the "Natural Gas Resources of Indiana" was pub
lished in th Oil a nd Gas Journ a l. An article on the coals of Indiana 
was puhlishe(l in the 'Black Diamond under the head, "Coals of the Alte
gheny Division of Indiana; Farming the Top and Mining the Bottom, 
Along the Line of t he Chicago, Milwaukee and St. Paul Railway in 
Indiana." A special edition of 30,000 of this number was i . sued and 
distribu~ed to commemorate the taking over of the Chicago, Terre Haute 
and Southeastern Railway by the Chicago, Milwaukee and St. Paul Rail
way and t he opening of the territory tra.versed by that road as a mar
ket f or Indial1R coal. 

A bulletin on the " Oil Shales of Indiana " was prepare<'l and pub
lished in co-operation, 'tll the United States Bm' an of iVIines. An illus
trated a rticle on oil sha les was published in a large number of news
papers of the state as wel'e many other articles relating to the mineral 
resources of the state. 

ARCHAEOLOGICAL INVESTlGATIO" 'S 

Investigation of th a rcha ic deposits of Indiana were continued in 
con;iunction wilh the activi ties of the re'gular field work. No funds be
lIlg ava ilable for the work, I t could not be carried fOl'ward excep t a s an 
accompaniment of other lines of wOl'k A number of new localities were 
visited during the year. The co-operative work with the State Histori
(la l Commission in conducting a count by county survey of an historical 
and archreological nature was continued. In preparation for the work 
of this survey, the Division of Geology prepared a large number of 
county base 111 ps for the loca tion of points of historic and archai in
terest. 

CO-OPERATIVE OIL SHALE INVESTIGATIONS 

At the beginning of the year the Division of Geology entered into a 
co-op~rative agreement with the U nited Sta tes Bur eau of Mine t hrough 
the chrectol", Dr. H. F . Baill, with ~ view to securing n more s~rstem tic 
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inv stig t.ion of Indiana oil-bearing shales. It was agreed t.hat for a 
per iod of time the methods of inve:tigation outlined and used by the 
bureau should be follo,Yed ill OU)' Iabol'utol'Y. This laboratory work to 
he insp ct d f rom time to tiIlle by rcprese ntatives of the hureau. At 
the suggestion of the bureau, Mr. .f. I~ , Iteeves, of thc divi sion, was sent 
to the United Sta t s Bureau IabOl'atol'Y at DonIde):, Col I'ado, for the 
purpose of studying the methods being used there. As a r esult, our 
methods of in estigation h ave no\ been s tandal'dized with those of the 
bureau. ThTe expens s of l.he inve;;tigations are divided as follows: The 
laboratory expenses are b ing I>uid by Indiana University, the expenses 
of inspection and p ublicat ion by t he Burea u of [ ines, and the field ex
penses by the Division of Geology. 

GEOLOGICAL FIELD IN \,ESTIGATW~ 

he n1embers of tl1c technical f orce of th e divis ion responded to 
Illany requests for geological in ve:;ti ations in the field during the year. 
These investigations included the examination of oil and supposed oil 
lands, oil-b aring £h uIes, t he investigation of sources of water supply, 
problems, clays and shales f a t' ceramic use, aJ:eas of land containing' 
building stones, material fo r the manufacture of Portland cement and 
lime, pe!:l and m a d rea;;, As,;istance was gi en cities in the location 
of more adequat water supplies. 

In the course of U1 r eO'ular field season systematic investiga tive 
work as carried fOl'wcud in th · .-Ul."VeJ' of the Coal Measure" of Incli
ana. The territor . su rveyed d uring the past season embraced the whole 
or parts of the following counties:, Greene, Sullivan, Knox, Pike, Gib
son, P osey and Van del'bul'gh. Th , ork consi ted of the location of the 
outcrop of the v arious coal beels, a stud of t he s tratigraphy and struc
tural conditions, t he collect ion of samples of the coals, fire clays and 
shales for study in the laboratory and the determination of their qualities 
and uses. 

Assis tan e was given t o oil companies j to farmers seeking coal fol' 
threshing purposes; to clay workers and others. The field party en
gaged i n thi work induded the following members: W. N. Logan, R. 
E. E arey, M. A. Han Il, G. Bartle, IV. P. Rawles, R. S. Hunt and 
F. E . Madenwa ld. 

An inv st iga t ioll was made jointly by the state geologis t and the 
state for st cr on the. proposed u~e of s tripped coal land of the Centl'al 
Indiana oal Compan ' for forestry purpo es. It was found that the 
land was unsuitable for this purpose, for when th coal was removed 
the la nd was left in sharp ridges varying in height from 35 or more feet, 
the land between the riuges being occupied by V-shaped depressions of 
about th s ne depths. 'rhe s lll'face soil is deeply buried and nie sur
face of the rid r s is occupied lal'gel. by undecomposed r ocks, leaving 
a condition, both from the sta ndpoint of topography and condition of 
soil, unsuit a ble fol' the gTowing of trees. It was suggested tha t if tree: 
were to be planted on such land the ridges should be, at least, part! ' 
level a nd the oTowing of tr ees be tried out in an experimental" wa y. 
More complete infol'lnati.on on th is subject is given in a repol-t mad to 
the director of th department in N vember, 1921. 

http:infol'lnati.on
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Dr. E. R. Cummings, assisted by Mr. W. P. Rawles, continued his 
studies of the Or dovician and Silurian formations, tracing the strata of 
these fo r mations into Ohio and correla ting tllem with the formations of 
that state. 

Dr. C. A. Malott cont inued his s tudies of the Mississippian fom la
tiOIlB of Indi3.lUl. His work embraced the mapping of the a reas of 
Chester r ocks in the lI'estern part of the unglaciat ed area of Indiana , 
and in cor relating these areas with those previously studied. The 
structural conditions of the area were mapped. He spent some time, 
also, in mapping the topography of the Lost River region. 

Dr. W. M. Tucker , assisted by Mr. A. W. Thomas, studied w ater 
supply conditions in the lake region , surveyed, took soundings and drew 
contour maps of nineteen lakes in northern Indiana for the Division of 
Fish and Game. 

Mr. J. R. Reeves, assisted by Mr. R. L. Kidd, continued his study of 
the Ne Alban oil-bearing shale area, mapping tIle a rea of outcrop, 
selecting sites f or quarries. studying transpO"rtatioil f acilities, and col
lecting samples to be tested in the laboratory for oil content. 

STATE FAIR EXHIBIT 

The exhibit madc by the division in the Indiana University building 
at the State Fair consist d of a display of some of the min ra l· resow·ces 
of Indiana, of maps and charts sllowing the distribution of economic 
products and of publications. Oil sh Ie extraction apparatus was ex
hibited and shale oil was extracted fr om the raw shale in the presence 
of the visitors. The exhibit was installed by 1\'lr. R. E. E sa rey and Mr. 
H. W. Legge. Mr. Leg-ge remained in charge during the ent.ire period 
of 	the rai l'. 

i\UNERAL INVESTIGA'rIONS 

A lar ge number of l' cks and minerals werc r ceived at the office 
and laborator during the yea r with requ s for their examination , 
testing, and an alysis ·with a view to detennining their value or useful
ness. Some of these required mel·ely a qualitative test , othet s required a 
careful quantitative analysis which consumed much time. A ll qualitat ive 
tests were made \ ithout expense to the citizen and no charge was made 
for the quant.itative analyses, except for the actual time cliarges of the 
chemist. 

The following is a summary of the determinations made luring t he 
year: 

.1\iU1TI . ••• • •• • •••••••• ••• _0.... . ... .. 3 Garnet .. • . .• •••.. . .•• ...•..... • .. • .. 2 
.Asphalt .... . .... • .... .•. . • . • . .••••• . 6 Gold Orcs . . ...... .... ...... • • • . . ... 6 
Barite .. .•..• . •. .......... .. .. • . . . . . 2 Granite . . . .....• •• " •.. . . .. •.. " . .... 25 
Oalcite • •• . ••.•. . • . ... . ... . ... . ... . . . IP Hemati te .• . . • . • . . . .. ••. .. .. .. .. .• .. • 2 
Chert . .. .. • • • .. .•....... .. .. ..•..... 11 I ron Carbonl1 l~ . •. .. ~ . . . . . .. . .. , •• • • 6 
QI'l-Y • •• • • • . • • •• • . ..... . .....••. • .• 6 7 I ron Ore, .................. . .. . ... . 20 
Clay, Ceramic ..................... 10 .rrumcr ......... . . . .. . ......•........ .. 
Cla y , Fire . .............. . . 9 Kaolin 0 •••• _ 0 _ _ 0 • • ,_ •• • • •• • 0_ • • •••• • fi, 

Coal .... .• .. . . . .... .. ...... . . .... . . . 6·\ Limestone . . ....... . . ... • ... • .. • . .. . • 65 
eoppers O l es . ...... . ......... 
F oss il5 .... _.. .. _. .. . .. . ... 

18 
{j 

~1agnctitc . ......... . • . . ....... .•.. . 
MA rl . C'akarcous . . .•.. • ... . _ ... I.... . 

t
] , 

Ca lena .. . . . .. . . . . •.... . . . .. M i(~a •• .. .... • . ... • ~ •. •• . ••••• ,.~ .• • ,18 
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Oche r .... .. ........... .. ..... ...... 1 Schists . .. . ••..•... .... • ............ !l 

on ..... .... . ..... ...... ..... . .•.... 66 Shale ........ ... ...... . .......... ... ~1 


Oil . San.Is ..... . ... • .. • .....•. •. . .. . ~a8 Silver Orcs .........•..•..... . . .. •• G 


O il. ShAle . . . . . . . ... .. . . . . . . . . . . .. . 31 SOn8 ... . .. .. .. ... ........ .. .. ....... 8 

01.e ('c.ritc- ... _..... . . .. .. . Sphnle ritc ...... .....•••••• . •••.••• . 9 

Peat .. .... ..... • ......• .. .... ....... Water ............ .... .............. J~ 


Pyrit e ••.••• .. .... . •.••• .... • .. • . ... ~I(J Water-Oil lIIixtmc ........... •.•.. . . I G 

Quartz.... ...... .. .... .. .. ..... . ... . 49 .l fiscellanC'ou8 'Minerals , ....... . 4... ] 

Sand. Buildin~ ..............• . ..•••. 

Sand. Molding ..................... . 2 Tutal .••.•.. . ...•...• .. .... •.... 1.0:17 


Not less than fifty examinations were made during- any month. 

NATURAL GAS SUrERVISIO~ 

The conservation of n a tural gas and petroleum by preventing waste
ful p ractices about wells, by stopping leaks in pipe lines, and by super
vi ing the plugging of a bandoned oil and gas \\'ell~, is in char e of 
Theodore Kingsbury. Assisting in this work arc ten deputies, in charge 
of districts in which t.hey live, who arc paid 110 salary, but receive a 
par t of the fee they collect for supervising- the plugging- of wells. A 
lis t of these deputies is given in the first part of this report. 

During· the yeal.' 246 wells were plugged under the supervision of 
the State Gas Supervisor and deputle , the former visiting only th 
wells in districts not cov'ed by deputies. The fee of $10 collected b 
him for the plugging of each well and $2 of each of the fees collected by 
deputies, a t.otal of $644, was turn d over to the general fund of the 
Department of Conservation. Wells were plugged in thirty-one counties 
as follows: 

N o. o! No. vf 
County. Well •. County. Wei! . 

I)i ke .......•............... ~ •••••• . •• U9 Tipton .• . . .. . .. ...• .. .. ...• .. • .. . . . . • ;) 
DcJa\vw 'c .. . .......................... 35 Decatur . .. . . .... . ....... ... .... .... . . 
Jay •.• .. . . •• . .•• . • . •• .•.....•....... . 3 ! Madison ....... .. .. . ................. . 
Cra n t . . .... . • . .. .. . .. . . .. .. .. . . .. . ... 15 Shelby . .. . . . . . . .. .. . • . . . • . .. . . .. . . . .. 3 

ibson .... . .. . . ... ... ..... . .... ...... 14 Martin . .... . . . . . .... . .. . . • . . .. ... . ... 2 

Wells ..•.•.••• . • .• •. ... • • . •••• ••.•. •• 14 Miami. . . . . . . . . . . . . . . . • • . . . . . •• . • • . • . 2 

H untingto n ....... .................... 11 ermillion .... ........ . .. .......... .. 2 

Blackford ............ ...... ....... .. .. 0 Igo .. .... ... .. ..... ...... .. . .... . '" 2 

SuDivrm • .....•..•..... . . .••••. • .... . 8 Wahlish . . . . . . . . . . . . . . . . . . . . . . . • . . . . .. 2 

Randolph .......... ..... .. .... . ....... 7 Bartholom ew .. • .. . . . . .. . . . . . . . . . . . . .. 1 

R ush ... .. .. .. ..... ...... ...... .. . . ... Davles. ....... . ........ . .......... . .. . 

Adnms ........ •.••• . .. .. ... . ••••. . ..• 6 Hancock .•. . •...•.••••••••.•.•.•.•••• 

Ma milto ll ... . ... .. . . ....... .. ..... •••. 6 Henry . . •• •. • . • . • . . . . • • • • • • . . • . . • . • . . • 1 

Howa r d . ......... .. ...... .. .. .... .... 6 Lake.. .. .. .. .. ..... .. .. .. • . .. . .. ... .. 1 

Mario n ... ... .. .. ... . .. . .... ..... .... . 6 Warrick. .. .. .. .. .. . .. .. .. .. . .. .. .. ... 1 

Knox ........... ... .... ..... . .... .... . 4 


Total ..... ..... .................. 24.6 


DUTing the calendar y ear 1921, Indiana produced 1,163,000 barrels 
of petroleum (42 gallons each), as compared to 932,000 baneb in 1920. 
This production h as not been equalled since 1914, when 1,:335,456 b/ll"
rels were p roduced. Of h e 1921 yield, 891,000 barrel~ werc produced in 
the southwestern field, and 272,000 in the IdeI' northeastern fteld. The 
largest p.r duction for an one month dur ing th yea!" was in May, wben 
107,000 barrels were p roduced, an average of 3,4"2 bane] . tt day. T he 
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production thus f ar in 1922 is only sllgh tly below tha t for cor respon ding 
pel'ieds in 1921 , but is a bove that of several years previous . lnCl'El<15ed 
activity in drilling, stimulated by the high r plice of pet r oleum, a c
counts for th in re~ ed product ion uu ring th last two years. 

The most r emarkable well drill~d dUl' ing th yea r is on t he Tom 
O'Brien farm, Jay County, ight miles south of Por tlan d, in the R idg ' 
ville field, which made Hn initial p roduction of 200 barrels a day. A 
number of wells in other part of the ta te h av been rep l 'ted as h aving 
made an initial production of mor e t ha n 100 bal'l'els a da y, bu t the aver
age production of tn'oducing wells in Indiana is less tha n five barrels a 
day. 

vVith the exception of the sou thwestern pad of the state wher e sev
eral oil sands a re found. a ll of the oil produced in Indiana thus far 
comes fr om the Trenton formation. However, during tl1P year sc\'eral 
attempts have been made to find oil below T r ent n. In Bear Creek 
Township, Jay County, the deepest well in the state has been ch·illed . 
In June, when drilling was temporarily susp nded, this well was :3,267 
feet deep. South of Gr en sbu rg a deep te ·t well is being (irilled which 
is more than 3,000 f eet deep . 'fhe ch i f of this division h as been con
sulted by the owners of this well on a number of occasion:;, and has 
tested man samples of sand for them. 

Following a s tudy of str uctur al con ditions in southern Harrison 
County by the Division of Geolog , r ecommen da.tions were made fOl' 
prospecting for gas, which resulted in t he openin i' of what is known a~ 
the "Laconia Gas Field." The pr oduction of gas from this fi eld is 
ample to supply the needs of at least three neal'u~r towns- N ew Middle
town, Elizabeth Hnd ~orydon . A special l'eJ)Ol't on this field was made 
to the director in December , 1921. 

Gas has been found in several other locali i in the state during 
the year. At Brewel'sville three productive gas wells were drilled and 
plans are being m ad . to pipe thi gas to N or th e1'non. Seve ral wells 
have been br ought in n eal' N ewcastle and t he gas will be piped to that 
town. N etwithstanding the development of n ew gas t erritor y, th e sup
ply in m any localities, in Rush and Decat r Counties where gas has 
been pI'oduced for fifteen to twenty yea rS, is b coming deplet ed , so that 
the total production for th state is g radual1y d Cl'ea ing. This conc!i
tion necessitates the closest Ob, el'Vl1n Ce t o st a te la ws to conserve the 
supply. 

Beginning with December, 1921, and r egula rly each month f ollow
ing, a r eport on the activities of drillers f or oil a nd gas ha. been issued 
and sent to deput ie.' amI others interes ted. Th·is l' port gi ves all the 
information on the discovery of oil and ga.s ant! the progress of wells be
ing drilled that can b , obtainecl from l' ports und newspa per clipping,: 
r eceived in thi::; offi ce. It has aSS] ted in getting more hearty co-opera
tion from deputies a tld others inter .sted in the p roduction of oil and gail 
in Indiana, and has resulted in a clos r observance to st a t la ws. 

A persis tent effort has been m ade throughout the year t o collect 
well logs 01' r ecords, but SOme difficulty has been exp 1'i need in getting 
in t ouch with new companies op l'ating' in the slate an d acqua int ing them 
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with the r egulation requiring that logs be filed in t he office of tilis divi
sion within thirty days after the completion of wells. 

OFFICE WORK 

The office work of the divisioJl is attended to by the assistant geolo
gist and stenographer. It consists principally of a ttending to corre
spondence, mailing reports on request; tabulating cil'culars, reports and 
other sources of information received in the offic.e, collecting a nd r ecord
ing well logs; collecting data on the natural resources of th state for 
the office, individuals and press; and giving information to caller . 

Considerable work has been done in ananging the books and bulle
tins of the division's library, so they may be referred to more readily 
and the information they contain made more available. A complete gen
eral index to the Handbook of Indiana Geology was compiled in the 
office. In response to requests for information on archmology in Indiana, 
a Bibliography of Indiana Arc.1ueology was prepared an d copies made 
for distribution. Al'l'angements were made with the state library to file 
trade journals received in the office, so they could be of use to the pub
lic as well as being in a readily accessible form for usc by this division. 

Following is a summal'ized report of the office work for the year: 

Office Labot'atory 'rotal 
Letters received .... . ........ . ...... . . •• •. 1,740 500 2.240 
Letters mailed •.. .. .. .......•... . .. •. 1,859 110 2.260 
Reports distributed- 

Geolog ical ....... •. . ... • ... • ..•............ ••• _94 294 

P et roleum and Nat.ural G,\,> ." 162 I S 148 
KaoHn . . . . . •.. , . • . .••.•• ....... . . . . . . .. . . . •. 270 ]0 280 

Coal Maps ... _•. . . . , .... . .• . ....•. 110 11 0 
PCl"sonal eonfeJ'cn ces ...... . ... . . ... 1.373 3BO 1,763 

MUSEUM 

The regi~tered attendance of the museum for the fiscal year was 
42,760, as compared to 43,968 the year before, a den'ease of 1,208. The 
reunion of the National G. A. R. which was held in our city last Sep
tember would account for this. A conservative estimate of ('alle~'s not 
registering or refusing to do so would be 20 per cent. making an ap
proximate of 51,312 during the fiscal year just ended. Th legis lature 
not being in session this year has depleted the number of visitors to the 
museum considerably. 

The wants of the museum are numerous, but. the greatest complaint 
from visitors is that the crowded and congested condition prevents them 
from seeing the display properly. Eighty-five per cent of th at.tendance 
was frol11 our "Home State," who expressed extreme praise for the col
lection, while totally ignorant of the fact that our store room contains 
three times as many specimens as are now on display, for lack of space 
to show them. The "Paxton" collection is still unpacked. A number of 
articles are donated almost daily, and the collection is losing many other 
donations because they cannot be shown, as so many of t he ai le- a re so 
close together that the cases cannot be opened, or guests pa s bet. een. 

Provisions for lighting are totally inadequate. In many of the 

3.2- 22.' 78 
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lower cases exhibits cannot be seen, let alone 1 cipher the cards. No 
new cases have been added for years and the old ones are bsoleie a nd 
Inrgely out of repair, Space is required for teachers and students fol' 
their aCllOmmodat ion in m aking th sket has Im d n tes l' quil'ed in their 
studies, of which a large number visit us. The universal cry is "More 
spa e o:hould be pro 'ded." To 811m up, it needs S1)(LCC: 

To enable t he caller to get around. 

To enable the t eacher to get the information they ilra in search of. 

To aid the pupils to PI' p are their studies, 

To show fully the beauty of ea h ex,llihit. 


early every s ta te in the Union has provided a epamte bu il ting 
for the propel' showing of the state's resowrces, and the people's demand, 
as eyidenced by our visitors, should not go unheede 

DONATIONS, ADDITIONS. ETC. 

CullecUon--Picked np on Rnsh County farm and donnted by O. O. Bal'l'ett,. 

I nd!annpolls : 
flawaiio,ft Criminal Wh.ip-Containing over 300 sh:lTk'" leeth, U...d over Ion 

years .~o

Flaw ancrn Bask et-Hand M.:tde. 

Sea OrCUlS Breed~ ,Io""t-' om by Hawafi:m ,,·omen. 

H Q,waii(J," Police Mae tone inside. 

I) t011 6 P""tle for Gt-indillff Gmi.. fa!' Food- Hawaiian . 

IIawaiialt Beads, 

B ola.a BI1i.I , 

Ji:!e9tTin Ilrmature-j,' rom the first Electric Vehicle made in the ni~<l States. Was 
br ush~ to I ndianapol!s in 1888 by Chas , Rei . A OTle-seatcn nlfair , Donat ,11 by his 
~: o n. nenn:n.n. 

S h ella iTO'" I-!. eeondm BCa<Jh. Culit.-Donated b)/ Mel vin J. Addinl; n. 3503 North 
Illinois, Indianapolis. 

~lTcher'B CTOSS Bow-Presented by Misses Emma and Frieda Metzn r. Indil!.nl1l>oIis. 
UrouS/ht u'om Europe b their father, E m il Metzner dec sed) JllJlny year' .oj('(). 

Mammoth. T ootJ<---ElepJeas Prinrigenius. Donated by Clint PelTY, 807 NOl'til Drexel 
Avenue, I ndianapolis. 

Pewter Waal. Busin - Presented by )'lrs. Ch"des • Money, l(Xatlddall£'hter or T hOmAII 
'V. Moore, Park" ounl;y. I ndiana. Snid to Ita e be.:n used by the Dunkurds d,"inp: the 
en.rly settlenle.llt of th is country in their foot wBBh inl:C seJ:vices~ 

Civil Il'<n' ReUC8--Campbell~bu rg, I ndialUl-Odds n nd End•• bayonets. d is. eIlnnon 
balls, ct ,-No oLher advice in regard to them. 

Boan Ri"'D o,nd Nut f rom Ilonolul.u-l\tlade in prison there. Donor . 11. B. Reish. 
u.u·12 L O. O. F. Building. Indianapolis. Relics f rom 13. C , Ma.nn. 

Belt BU<'.I..z~ and [.' .'aO>""" i'l oj Hiuh. Expl<>¥'",,_Fl'om Ch"teaa 'l.'hiort'Y. Franee. 
Brought lrom and dDlllited by Ea~1 Deitri cb, Jn dianapoLia. 

(Rowi) D i1'l. [,nil&-DoDnted by M • Ko.te Shellh"",l. 1I9J)J EaJlt Twenty-Second 
Skl!ct , p t. 1. Indian~polis. ~alT cd by pt, T b omas Hibben durIng the Civil War. 

Surgic.al lJi,strurnldn1-s-Thi:. tlUiC of amputating: jnstrut'tl enb \,-as pllrcha:l)ed in lH4Q, 
in o.indnn~ti. Ohio , b the' l"t.e Dr. A lbe.l'l G. Pt- ~t()n. of r.J l~nc.astlp., Inwnno.. fl'h~Y' 

W t" uo;cd In his civil llractlce. prior t o the Civil \Val'. D,'. rresUrn enlisted In the 
iv il Wu in AJ)l'il , 1862. and was npPoi nted Surgeon 0[' the 65U, Ind. Vol. InC., hy 

Gov. 0, P. Mor ton, Tbey were used nL the baUleR ti l' H i..J'"'OIlU, K<'!"u~ky, hiluh CJ ,urc • 
Sieges of V icksburg and Corinth. Miss ' "IPI.I , n nd other' hl\lJl~. '1'1110 "'" t i8 now 82 

http:Surgic.al
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years old. tU'ld III 50rr""dered to the Indiana State Museum by the P reston fami ly . tbroUllh 
a son t)[ th ~ lale Dr. A. G. PrHto n. Dr. Joseph L. Prc&ton. Cloverdale, India na. as a 
mOlnoir of the past . 

Birthday Cal' l"--T hb twc.lve-Ia ycr jell,· w h , COVC1'ed with ieln!; a lld decorated w ith 
candles, wn.o 1>a~crl by Mrs. Fann ie McCabe for her SOT! , Vin.en t , Fchnt\l.ry 14. 1880, to 

served W[til ice • ...,,,m to his playmates, who bad gathered to!:,etber in ho nor of till' 
occllsion. pOll .econ tl thongh t. i rs. M e '"be baked anotbu cake. which .be served 
insten,l, Rn tl r,l a~(" 1 t hj >l b it thday cake under t he ~lass globe to see how tong It woutd 
I'em:lin. Mr . Rni! 1>[ ro, "'! cCabe were married March 30. I 65 , in Indiana1)oli:!o, and the 
plRte. u von w hic h lhl' cake is resting , w as un of t heir wedding plate" . Presented to 
tlle Indlarnl !.ute Museum by Vlncent Mc abe Mr y 22 , I D22 . 

I/fLWk- ausdt t lhrl!i! mIl~ west o f F ort Wllyne. Ind .• 1917. 
Sea Parrot- From A1nako. 1909. 
SawbUl o,u:k-From Alaskn. 1 09. 
flat-Greek Fez. 

Wo<>Wm SII<W- Above list d pccim clls donatep by ,r. E. Mn.rt in . 2107 Hanna, Fort 
Wayne. Tnd innR.. 

Pol18il-Pol'tian of Ute tooth of the m. mmoth. Donatl!d loy J . M. L Ish, 840 North 
Merid ian, Indianapoli s. 

Pock~ Pice_Log Cobin Canlpaign of l 840. DonaW bll D. W . A t kin s, Marion, fud. 

Niag(lra Lim...to.--CI.ain C01'al-Fl'Om Cass County, Indiana. 

.. Ib alonc Shrll Ext remely large. Donated b), Garrett ,V. Olds. 82n N. p ennsylvanil' 
Sl,',-'ct, Indianapolis. 

Lithogra,pl' ic Vi.", kufcTBon"ma PriBa ,I-Large size. Do nlLted by Benn ie Coombs, 
Col umbus, Tndiana. 

Bird (If Pa:radi$c P"at/_i>-l la rge Blaek Pam dise. do ubi". I larb'O B lack Pam dise, 
sinR'le. 1 made-u ll Bl "k Parod i.e, 2 . mall wired Paradi. e, 2 smuJI wi red ' allow I'lU'ndi sc, 
G large Y~'II ()w "muise, 4 na tural Gonm. SCall'" 6 la r"," Yd low :Minel' Pal'1ldL,e. 4 
bl1D~h"" lon " vh it c A l1;rrettes. 40 !ftranc18 <,ach. Donated by National Association of 
AUdubon Societies. J9·17 B '·oruiwny. New York City, N. Y. 

Knife, S]JOo,,,, u'Jl,d F'q r[:., omZ,i,urtion-- Ca rricd by J obu Le w;; , C(J. D. >l Oth 
I ndiana Yolunl=. Don:tt£d 1, L, E stel Lewis . 2 114 :;ug:u- Gwvc Avenue, lndi a.lIupolis. 

Stur F,~,h-A large specimen from T mpa, Florida. 

Sil" /}«dU<l.:t- Ccliection oi r r l!llid{'ntial Political Badges of both part les--IIarrison, 
..... lQve ill.nd. M~u' i r) n Cl uh , 'rhUl·m a n . et<:. 

LWld Pat l tt-S i..'JDccl l;y Andrew J Fl-('ksD n . Dona t by Lawrence LeFor",e. ·111 
Stephen s "Pla ce, Ind ia na pol ia. 

S It<twl- DanIlLed by Mrs. F rull1 ), McCormick 111 iller. JrranddaulI'hter of James "nd 
Pais>' McCc)l']]liak. Inb.m-ited from her grandm other. a nd "ne of the souvelllts of the 
McC{)l'mick frurl iJy--lhe fi 'st Bettie of Tndia mnlglls. 

Sfr:1Jua.iug Kufff.-'-From U\e l 'hilippinc 151n nda. U s,eU in S pan igh-AmCl'ican \Var. 
Bruu" h t ho me "5' G o. ,1Ifc ndd. Donated by h is on , LaVc.:n" S. Mendel, Imlianupoli.... 

S"ddl.c--Pn · ... rm le t.1 b y M oors. (: . \V. BI 'OWIi . who was d a ugh ler of -"11"'S. Mary .\1111 

Hacl,~\' C<J\,I.,. a lld t o whom this > ddl was ~ iven by her grandmoth e,·. ,'S .~ M",,), A nn 
Vu n Blurieum. v;ltn \v iUt he.r h u~hant1 . . 10h 1"1 Va..u Blal'iclllll. " n d ra mi l r CUmc t ]nc] ill n 

allo li8 in I ::1 20 [' r om Broukvill c.!' I ndia na. Mi. and 1\-11'"6. V n n. B in it' llm I ~lIn(' I I·mll t hr. 
saInt!' u ld i>u tC"h family in lI oilu nd <t!:i Ma.r tin VWI Bun~n. bc i nf~ a c{Ju.s itl or th r I' r( ·:oIfdcnt. 
They fi rsl locnlL"C.l iu Pcnnsrh:all iu. Jl nd then came 1I) Urookvillc . M l" n. VnH Bin Il.'U m 

l·od.~ hol'aeuu.ck fro n1 B rookvill(: w he n I hc)· C:Ull c to th is ci ty, using l hi~; sadd le. 

http:hol'aeuu.ck
http:lQveill.nd
http:Fchnt\l.ry
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Swo';-d and S{;ubbard. Sash. Heft. ClHd St/Jm'(l 1{1lol- \Vorn by \Villi;:tm 1'lummcl' BC'!1

to n. B rig. Gen'l U. S. Volunteers Amedcan Civil -\VQ.T- Richmontl, Indian:l.. Bequeathed 
hy his son, \Valtcr P. Bento n. Indianapolis. Indiana, 1921. 

pin·niuJI Wh-ce/-l+'l'om t he old 10::';-: house in which Go\"ernor .Jennln"s. fir· t ~u\'crnor 

of Indiana. once Ji\' d . Donated by illrs . Maude Hu gh es. 

Gra1'n Sickl(}--"!\'iorc than nne huud,'(,u years old. U~('d before t.he cradle s ma de. 
Donated by Fl tcher Cor tlH:'r. 

A SECTIOK THIWL'GH THE NEW ALBANY SHALE 

.JOHN R. REEVES 

IN TRODUCTroN 

During the summer of 1!>21 the Louisville Cement Company bored 
through the New Albany shale with a core drill. This boring' was done 
in tile northeast cornel' of Grant 108, Silver' Cl"eek Township, Clark 
County, Indian,. The formation was found to be 98 feet 5 inches thick, 
which is the total an d normal thickness. In its laboratories, the cement 
company had approximate analysis made of each 1 foot 8 inch section 
of the cor . The remainder of the core and a c.opy of the analyses were 
then sent t o the oil shale experiment station of the Department of 
Geology, h1diana Univel'sity, Blooming-ton, Indiana, where additional 
experimental work was done. 

THE NEW ALBANY SHALE 

This formatio11 i:; the principal oil shale of Indiana and is found 
outcroppin<r in the southeastern part of the state between North Ver
non and I ew Albany. The outcrop dishict running- north and south is 
about fifty miles long and from five to fifteen mile~ wide. The same 
shale is also found in the northwestern part of the state along the 
banks of the Wabash Rivet· and its tributaries in White and Carroll 
Counties in the vicinity of Monticello, Delphi and Rockfield. The south
eastern or principal outcrop district covers parts of Jackson, Jennings, 
.Jefferson, Scott, Clark and Floyd Counties. 

EXP]:;RIi\IB~TAL PROCEDURE 

The COl' was divided into thirty-one sections, each about 3 feet 
Ion"'. Each section WHs then retorted to determine the oil yield in the 
convenient and reliable retort for the assaying of oil shales developed 
by the bureau. Since the oil yield varies with rate of retorting, all 
sections were l'ebrted at the same rate; that is, the same amount of 
time was consumed in completing- the formation of the oil. By pre
vious experimental work it has beel! determined the maximum oil yield 
from the New Albany shale is obtained when the retorting" time is one 
hour or slightly longel". The time of retorting for the sections of the 
core was one hour and fifteen minutes. 

The amount of oil obtained from each clistillation was usually in
sufficient for the determination of specific gravity and f or topping. It 
was necessary therefore to combine the oil from t.wo or ll10re consecutive 
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~alll ples fur these tests. The percentage O'f unsaturates O'f the tO'PS and 
the motor fuel index llumbers fur the different samples of oil wel'e al 'o 
detenninc(L. ' 

RESL LTS OF EXPERIMlli'1 'l'S 

It may be secn, by refclTing to' the taMe, there is cun
:,;idel'able variatiO'ns in the yield of O'il frum th differen t parts of th 
formation. The upper 35 fee t and the lower 20 feet being the richest 
while th lowest y ield was obt ained fl'om near the middle of the forma
tion. Tb e average y i Id fo r t he formation at the lO'cation of t his drill
ing is 8.3 gallons per t un. The average yield f or the upper 0 feet is 
11.6 ga11uns. etwcen 5( and 60 feet, th e yield is very low, while from 
60 to 8 f t it a erag'es 7.0 ga llons per ton. 

Th same ariatio of oil ield in th is vertical 'ection of the fO'r· 
ma tion does not ne esslITily exis t fo r other lO'caliti s. The low yield of 
oil obta ilJed from certain portions of the shalc is due to the lack of the 
oil-forming, oL'ganic matter being pre eut. That the same proportion 
of organi an d inorganic materials forming the shale was deposited ov r 
an area of s veral hundred square miles during the entire period of 
deposition of the formation is har dly possibl because each was derived 
f rom different SOUl'C s and was ca rried an d deposited by locally varying 
agents. It is possible , also, that there was a periodical abundance of 
these two materials. 

The table of anal 'ses shows much sulphur to be present. Other 
experimental work ha~ sho '11 this to be in the fo rm of pyrite (iron 
sulphide ), isting in the shale as microscopic cr tals and as small 
nodules and lenses of varying sizes. 

Attention ma y be br ought to t.he faet that the volatil matter and 
the oil yield how a cumparatively clO'se r elation. Of t he thirt -one d ' 
tillations made 01 sections of the core and volatile matt er £01' the same 
portion, only seven show an iny r se variation, whil the lines represent
ing oil yield a nd volatile matter follow each other closely. 

Th divel'sity b t ween vola tile matter and oil y ield between 50 an d 
65 feet of the cor e i due t o considerable amount of calcium ca rbonate 
being present in the shale, the volatile matter running hi h , due to the 
breaking down of the cRt'bonate yielding carbun dio . . de as volatile mat
ter. 

That th ' oll·fonning mat ter of the New Albany shale is pr obably 
of t.h ame compositi n all thr ough the 100 f eet of the formation is 
shown by the very small variation in speeific gJ'avl ty, amount of tops 
of the crud oil, and t he unsaturatiOll uf the tops. As shown in the 
table, the sp e ific g ravity of the var iou samples of oil obtained from 
different parts of the COl'e varies from .953 to .!)21 , til average being 
.931. The per cent of tup varies from 44.8% t o 40.0%, t he average 
being" 41.5%. 1'he un:::atura tion of the tops va des from 38.0% to 41.0%, 
the average being 39.2%. The specific gravity, tops, and unsa t uratioll 
of tops uf a great many other samples of oil f rom this same formation 
aL'e nea r thes avera ges. 

~ F'or a;' plana tion " ncl inteqJl'ctntlon at nJlalyUeal dis ti llation results Ilnd motor fuel 
inde.'t numooa. see svin, lIo1. .T. An alyti ct11 Dbtil1ut:i(ln of Typical merlcan Shale Oils, 
,Bureau of Mines. RCI)O$ or Invc,tigatiQns, l3~ri_1 NlIJIlber 2832. April. 1922. 
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TABLE OF ANALYSES OF NEW ALBANY SHALE FROl\I 

DRILL CORE 

F."T O. CORIl 

.. -. 
\'ola
tile 

Ash I\'Ate: 

I-- 

~1I1-
phllr 

Fixed 
CMbon 

Gallons 
Oil 

Speci6c 
grnviIY 

Topo Une tura
tionT~JllI 

Index 
Number 
i---" 

4' 11- to 
G' S'to 
W 4' to 

10' to 

6' S
8' 4' 

10' 
11 ' S' 

15. 71 
14.88 
14.61 
14.00 

74 .30 
7G .53 
77.24 
78 .21 

1. 71 
1.03 
0 .95 
1. 28 

1. 03 
2 .65 
1i .83 
4.49 

6.35 
4.86 
La7)
1.Q3 

13.20 
...... .. 

11 .00 

....... 

.. :937 
, . . ... . . . . 
....... ... 
..... ... . 

. .. . ... ,. . 

.. ... ..... 

.. .... .. .. 
... ..... 
........ 
... ' .. . 

11 ' 8' to 15' 14.71 79 . 2 l.U ~. 8 1 1.84 . .... . . . ... .. . ...... ... .. ... .. ... .... ... . 
15' to 
16' S' to 
18' 4' to 
20' to 
21' S... to 
~:l ' 4' to 
25' to 

16' 8'
1 ., 4-
20' 
21' 

, 
23' 4 ' 
25' 
26' S' 

13.06 
13.40 
16. 19 
13 7Il 
14 . 17 
15.:14 
14.01 

79.95 
SO .59 
70.03 
79 .72 
78.86 
77.40 
78 .90 

I.Og 

O'H 

O. 
O. 7 
O. 
0 
0.79 

U2 
5.42 
3.20 
4 .91 
4.46 
4 ,46 
5. 14 

0.565 
0.99 

3 0 
0 .72 
1.33 
1.02 

I .···· · . 
10 .50 

12 .5 

13 .2 

.... 
. 937 

.930 

.931 

. . . .. . . .. . 
40.400/. 

.. ... .. . . 

40.60% 

. . .... , . . .. 
38.00% 25 .01 

., ... .. . .. .... 

41.00% 23. t~.) 
:!6' 8 'to 
28' 4' to 
3U' to 
31 ' ' to 
33' 4· to 
:J,l' to 
:10' 8" to 
38' 4 1" to 
4U ' ta 
H, S' to 
'!:3' 4· to 
4;5 ' to 
'IG' 8' to 

28 ' 4 ' 
30' 
31' S ' 
33' 4' 
35' 
36' 

, 
38' 4' 
40' 
41' S" 
43' 4 ' 
45 ' 
40' 8' 
48' 4' 

14.19 
15.78 
17 .70 
17 .30 
17. 14 
14. 21 
11 . 65 
11 .12 
1l . 78 
13.73 
11.55 
12.75 
13. 62 

78 . 93 
7 .07 
76.32 
77.39 
79 .37 
78 03 
84.87 
S6.W 
85 .72 
82 .79 
80 07 
83. 70 

.00 

0 .73 
0 .78 
O.SC 
0.80 
1 05 
1. 02 

O. G'O.!J.I 
(I 96 
1.02 

n~ 
1. 18 

S. SC 
6 . 6 
5 .82. 
4.91 
3.73 
4.91 
3.32 
2.50 
2.95 
2.4.~ 
0.U7 
307 
2.81 

1.16 
0.20 
I. 91 
0.25 
.... 
o. iJi 
.. j 
.. . . 

.. 

12.70 
. 
953 

1 .. 
..... . . 

1:3,42, 

I11.1 I .0:1:1 4000% 
11.40 

B.n5 
I.. ... ..... 

7.20 ) 
10 .00 .ti:?2 44. 80';~ 
7.45 

... . 

.. . . . . . . . . 

4.000% 

.. .. . . 

:1~.fJO~o 

. .... ... 

. ... .. . 

24.(10 

.. . . . .. 

2~ . 77 

4S' 4' to 
50' to 
iil' , to 
53' 4' to 
;).~' to 
':;6' 8' to 
68' 4 ' to 

50 ' 
51' S' 
53' 4' 
55' 
56' 

, 
58' 4' 
60' 

11.97 
10.47 
10 .80 
9.75 
9.57 

10.U8 
10.55 

81.87 
86. 26 
87.33 
S8.71 
&~ . 15 
8706 
85 .35 

1.41 2. 10 
I. ,1 2. 01 
L15 1. 95 
0 . U7 1. 1iO 
1.28 1.70 
1. 29 1.00 
1.50 2 .92 

O:~7) 
... 
.... 

:: :) 

~:~~ i . 
12 14.8 .n2 1 
19 
~ .9 

...... . . .... .. .. .. ... . . ..... .. 

... J 
60 ' 10 61' S' 9.98 88. 52 0.99 1.22 3.85 ....... 
... . .... . ... . .. .. . 
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THE E AT DEPOSITS OF INDIANA 

W. N . LOGAN, State Geologist 

One of the impol' nt ntinex:al resources of Indiana is c mpl'ised of 
itR peat deposits, of which there is liltle general knowledge. The de

elopment 0 this reSOUl' e as a fuel has been retax:ded largely becallie 
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of the abundance of other types of fuel, and par t.l y b cause of oth er 
less prominent limiting factor". 

At the time of th coming of the early pi n ers to the tenitory of 
India na, a bout 85 per cent of its area \ as COy red with forest con tain
ing a n immense growth of timber. The remnant s of the e gigall tic for
ests s till continue to contribute to the state' fuel l'equirements, ann 
though greatly depleted they still supply a considerable part of our 
fuel needs . 

At a later period in the history of Indiana OUT rich coal deposits 
were discovered and subsequently developed through t he infiuen e of the 
iron and other associated industries. This developed 'esource has added 
greatly to our fuel supply. 

Later on came t he discover of natu ral g as and p etrol um within 
the state in a bundance and these natural products served to till further 
meet the demands for fuel. All of the e weTe supplied to the consumer, 
until within recent years. at. a very low ost. Thr ough i t all there has 
been little necessit for exploiting peat as a fuel. Such has been Ollr 
fuel situation up t o the present time and such, vi th one exception, the 
situation may continue for a considerable period. The one exception, at 
least, is tha t there will be no more f uel at low cost to the t~OnSUIDel' as 
has been true in the pa. t . The fuel resources of Indiana 111'e being de
pleted rapidly. The f or ests have all but di!"appeared, the natur al gas 
and petl'oleum supplies al'e waning, th most acc sible and economically 
minable coal beds re being exploit d. The tim may not be far distant 
when we will be driven by l"apidly inc.reasing prices to seek other 80Ul'ces 
of fuel supply ; for as our fuel su pplies wane our fu el deman increase. 
The pr esent h i h price of coal h as for ced th usc of peat in some loeal
ities. 

In 1 00 Indiana produced a bout six and one-half mill ion t ns of 
coal and in 1920 our production w s nearly five times as much, being 
thirty million tons. Within the sa m period OUl' per capita production 
had inereased from less than ilu.'ee tons to abo ut ten tons.. 

These increasing demands being made upon our fuel supplies should 
serve to draw our atten tion to those possible lat nt suppli s which grim 
necessity may force us to exploit ill the not f,l1' distant future. 

But, however, important the peat of Indiana m ay p l'o\'e to be as a 
fuel, it is probably not in this capacity that it will be fouml to be of 
greatest value to the s tate. Its potential value may be gr aLest in i t s 
usefullle, s to agriculture. Luge a reas of our soils have been depleted 
of essential plant foods. These essential elements must b restored in 
oreler that the p.:oductivity of OUl' lanns m ay not fall below the p oint 
of profitable farming". Our peat deposit lie easily accessnll to la rge 
aI'cas of good farming lands'. They al'e oftcn closely associated with 
beds of calcareous marl, which are useful in destroyin g soil acidity and 
in producing conditions favorable to cultivation and the fixation of 
nitrogen. 

Di.st1·ibution.-The peat deposits of Indiann a re located principalJ in 
the three northern tiers or counties, lying bet" een the "Vab sh River and 
the northern boundary of the state. These deposits lie largely, 'thin t he 
area covered by the Wisconsin drift, though t here a r e some isola ted areas 
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beyond tll Wiscon sin ill th e Ill inoisan dri t and m inor deposits in th~ 
driftless a rea. 

In quan t ity of peal , the ten leading counties in order of their rank 
aT : 

1. St. .Toseph 6. Elkhart 
~. Roawtiii:1HJ 7. Lithe 
o. tarke 8. Nol1le 
4. Steuben 9. J per 
6. Marshall 10 . Lagrang(:~ 

Oriuin.-Th peat deposits of Indiana. have accumulated in the 
basins of lakes and f01"mer lakes, in marshes, to a very limited extent 
in the abandoned channels of streams and in depressions formed b~r the 
shifting o·f sand dunes and in depre::;siom; formed by the damming of 
s tream channels by shifting sands. 

In n orthern Indiana wher e the glacial drift r eaches its maximum 
thickn s therE' . ' ·,t on the surfae(~ of the drift numerous depressions 
which have given rise t o lake basins and marshes in and around which 
the veget a tion forming the peat had its growth. This process of vege
table accumulation which had its inception with the retreat of the gla· 
cial ice is still in progl'ess. However, there are ground~ for the belief 
that the r a te of accwnula tion is s lower now than formerly. There are 
at least two factors which may have influenced the change. In the first 
pla'e it seems p robable tha t a t sometime <lftel" the l.'cb'eat of the icc 
climatic conditions we l'e more favor able to th g r owth and accumulation 
of get ation tha n during the p resent climatic per iod. The second f ac
tor lies in the changes p roduced by man. The. changes a re found in 
the cuttin g of the f or est ", the draining of lakes and swarllps, lowering 
the watel" t ble, and the culti va tion and pas turing of low-lying- areas. 

FU1)OrtLble Condi tions fo 'r t he A. cc"wmuULtion of Peat.-The essential 
conditi ns f or th e g 'owt h and accUJ ulation of peat forming vegetation 
are largely tOllogra ph ie ane! climatic. 

T opoUl' aph-itl Conditio'ns.-The essen tial t pography is that which 
presen ts a n a l" a pitted with depressions bounded by ll igher lands, de
pressions in which lh e r un-off of the r egion may be stored. The g laciaJ 
drilt region of the northern stat S 1) l"esent sllch topographic area. 
T he finger, kettle hole, and oth r fo r ms of depressions left by the l'C

eat of the ice formed the basins for the numerous lakes of Indiana 
and th neighboring' s tat es. It is ill and around these basins that the 
p r oper m ois u re condition;; were found for th growth and preservation 
of the different f orIllS of vegetation which contributed to our peat de.. 
posits. 

Clima.tic Conditions.- Some of the essentia l clima tic conditions are: 
A relatively high humidi ty, a m edium an nual temper a ture, a m oderate 
length of Stimmel' ~ea::;on, the absence of s t rong revailin winds, amI a> 

moder a tely low SUlllmet: temperature. The h um idi ty of th r egion 11lUtit 

be such as to mnintail l a fair ly constant supply of a tel', so that t here 
will not be a very g reat va ria tion in la1ce 01' ground wat I' level. There 
must be pl'esent a t all tim s in the d pressions of accumulation a suffi
cient supply of mois tuTe to produce favorable growth and to protect the 
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accumulating vegetation f rom too l'apid decay. No deposits of peat of 
consequence have been formed in a rid or semi-arid regions. Not only 
must t here be an a bundance of moistUl'e, but. its supply must not. be 
intermittent. 

Extremely high t emperat ure a re not con ducive t o the formation 
of peat deposits, even in the presence of abundant moist11l'e as in the 
tr opics and semi-tropics. This condi tion is due, probably, to the f act 
that high temperat.ures are favorable to vegetable decay , being condu
cive to rapid oxidation and to bio-chemical changes, which are held in 
check by lower temperatures. 

Long summer seasons a re f avorabl to plant growth, but on the 
other hand they are accompanied by higher temperatures, which are 
favo rable to plant deca . Short sunmlers a r e not favorable to exten
sive plant growth. It i the Ilappy m n between these two extremes 
which seem,' to be the most favorable for the formation of peat. 

Where strong winds prevnil in lake regions the vegetation which 
grows on the surface and in the shallow water is broken up by the 
waves and tos. ed upon the shores to decay. Thus vigorous wave action 
pre ents the formation of peat beds. 

Thus we owe our peat deposits t o the fact that the nort hern part 
of Indiana is f avorably situated with r ef erence to topography and to 
climate. 

Va>rie ties of Peat.-Considering the predominant type of vegetation, 
there are two varieties of peat in Indiana. The first is a moss variety 
composed largely of the fibers of the moss, Spagnum cymbifolium, but 
containing ~maller quantities of other mosses and other plants. This 
variety has a higher fuel value than the grass-sedge variety, which is 
made up largely of grasses, edges and other coal' er plants. These 
t wo var ieties grade into each other so tha t a great many sub-types 
could be named. Several other classes or types could be named, such 
as bog peat, swamp pe t, tuff peat, muck and other . J ohnson's classi
fi cation includes the common types in Indiana. These varien e are: 
1. Turfy peat, composed of s ligh tly decomposed mosses and olher peat
producing plants, h aving a yellow or yeI10wish brown color, very soft, 
spongy a nd elastic ; specific gravity, 0.11 to 0.26, eighing from 7 to 
16 pounds per cubic foot . 2. F ibr ous peat, umipe peat wllich is brown 
or black in color, less el astic than tul'fy peat, the fibers either of moss, 
grass roots, leaves or wood, distinguishable by the eye, but brittle and 
easily broken; speci fi c g ravity, 0.24 t o 0.27, weight from 15 to 42 pounds 
per cubic foot. 3. Earthy p at, nearly or altogether dest itute of fi r ous 
structUl'e, drying to eal'thlike masses \vhich break with more or less dif
ficult , giving lusterless surfaces of fractu re; specifi c gravity, 0.41 to 
0.90, the full cubic f oot weighing from 20' to 56 pounds. 4. Pitchy peat, 
dense; when dry, hard; often r esisting the blows of a hamm r, break
ing with a smooth, sometimes lusterless , f racture in to sharp-angled 
pieces; specific gravity, 0.62 t o 1.03, weighing from 38 to 65 pounds pel' 
cubic foot. . 

Prope?·ties.-The \!olol' of Indiana peat varies from light brown to 
IJitc.hblaek, though dark brown is t he prevailing color at the surface of 
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the deposit a nd black in the lower portion of the deposit. Th color of 
many of the muck deposits is bluish-black when wet and clark STuy or 
brown wh n ti t' . 

S p lift G'rcw -ity.-T he speeifi gravit y of Indiana Jl a t ranges f rom 
0.11 to 1.02 and its weight per cubic foot from 7 to 65 p und.. 

C01/1,position,-The average of the analy. es of five samples of In
diana p at which were analyzed by Dr. R. E. Lyons, of Indiana Uni
v r sity, exhibits the following chemical comp,osition: 

Water at 105 ', • .... •.. " ...•. "." ... ... ....... " ............. 11.99 % 

V olatile matter. (l il" d r ied ... . ....... ........ .... . .. . .. .... .. ..... 88.49 

Fixed carbon ..... ... .......... • . ..... . .... .... ..• .. ..... . .. .•• • 22.00 

Coke .......... .. . .. • ..• .... .... .... . .. .•.... . ••• . . . ..••. ••••••• 31.61 


'h .•••• ....•.. .. .... _. .... .. . ... .. . . . . ... .... . .. . .. .. .. •••••• • \l .61 

Nitrogen •. . . ... . .... ...•.. _• .••.... ..... , , • • . . •• . • . . . . . . . . . • • • 2.99 

Sulphur. ov~n dl"ied . • . ••••• , .•. . • . • .•• ..••• . •••• , .......... •.•• .74 

Phosphoric Ilcid in ash . •• , .. ...... ........... . . , . .. . .... , .. ,., . . 1.3G 

P otash in ash."" .. " ..... . "" ...... _............ . .. " " ... " . 1.22 


Fuel Valne.- The fuel value in Br itish Thermal Units of 55 samples 
of Indiana peat was determined by Lyons and Coopel'. The lowest 
recorded B. T. U. value W El ' 4,542 ltd th highest in the 55 samples 
was 10,466. The average was 8,469 B. T. 

Uses.-Incl ianll Ileal llIay be used fut' a variety oI PUl'pO 'es. Among 
others may be mentioned fuel, in the manufacture of g'as, a s a fe rtilizer 
and fertilizer filler, in the manufactm'e of peat mull, as an absorbent, 
for packing pu rposes, in the manufactul'e of paper and paper boardti, 
as a ble litter. and in the preparation of ::;tock food. 

A" a fuel, tI e bEtter grades of I nm na peat may be used. The 
calOlific pow l' of aiT-dried peat is a little more than half that of an
thracite coal. The kiln-dried peat has about the same calorific value 
as dry lignite 01' about seventy pel' cen t of that of anthracite coal. The 
hea ting value o. one pound f the best coal of Indiana is equal to the 
hating value of 1.26 pounds of oven-ill'i d Indiana peat. 

Peat ch~-ll'coal and pea t c lie, bo h of which are usef ul in meta l
lurgical proce:"ses, may be m anufact.ured from Indiana peat. 

Gas has been manufactured from peat. The composition of the as 
obtained from the lise of peat iti very similar to the composition of e 
g obtained from the lise of coal except that there is an absence of 
phosphorus and su lphur in p t gas. 

Peat fiber, or peat li tter, is prepared from peat by the removal of 
the finer particles and th earthy matter. The peat fiber may be used 
as an absor ben t and deodor izer in stables and slaughter houses, con
taining liqui is of fertilizing value which it is desU'abl to conserve. It 
is also used as an absorb t for t.he uncrystallized residues from beet 
and cane su ax r efining. 

Peat tibel' m ay a lso be used in the manufactur of paper and fiber 
boal·ds. In the manufact ure of stock food, peat is dried, partly car
bonized, sC1:'eened and r educed to a powder which contains a bout ten pe l' 
cent of moist ure. The powdered peat may be used to absor liqui I 
foods or may be mixed with dry in·gl'edients. 
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As a f ertilizer, pent may be applied di r ectly or it may b used a s 
fertilizer fill er. Th is is one of the mo t i.l11port.ant uses t o whi h the 
peat of Indiana can be applied. The 'peat of Indiana contains abou t 
three per cent. of 11itr ogen and smaller amounts of p ota-sh an d phosphorie 
;:jcid, all essenti al pI n t icorls. 

Pea t may be used as a base for complete commercial fertilizers con 
taining phosphorus and potash compound . It may be used, a lso, as <l 

culture medium f or the growth nd di st ribution of nitrogen-fixing bac
teria in the soil. The soluble nitrogen con tent of peat may be greatly 
increased by tr eating the peat with a dilute soluti0]1 of ammonium sul
phate and then inoculal· ng it with ni t ri fying bacteria . B y repeated 
treatments it may be made to yield as much as 4 per cent of nitrates. 

The fertili zing effects may be increa~ed by addin g" t ricalcium pho~ 

phate to the bacter ized peat, which when applied to the soil may r eact 
in such a way as t o free its nat.u ral potash content. 

The accessibility of peat and mad d po it to excellent far m lands 
in Indiana and the low expense of applying these products t o the land 
should render these r esour ces of yery gr ea t value t o t h agricult ural 
interests of the stat.e ; and I am hopeful of a more extended u e of 
them in the near futurc. 

The write!' de"h 'es to acknowledge his ind ebtedne~s to wr it t en and 
published paper s of D avis, Taylor, .John on, Soper, a nd Osbon, e l)e 
cially to "The P eat Deposit.s of Northern I ndia na," by A. E . Taylol', 
Ind. Geol. and Nat. Res. 31st Ann. Hept. 1906, an d to t11 discu ssion of 
peat in Indinna by E. K. Soper and C. . Osbon ill Bulletin 728, n ited 
Sta tes Geological Survey, the proofs of which at·t iel " were furnish ed 
the w!"ite r t hl'ough the kindness of i\ir. Clarenc C. Osbon. 
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H ELEN WARREN BEGER, Clerk and Stenographer . 


The Divi~ion of Entomology inspects all nu rseries i the state and 
issue:; certificates of inspection 0 UlO"e whose stock is free f r om injuri 
ous insect pests and plant diseases. In s ome instances where. tock j " 

slightl y infected and it is possible, by f lllmgation or other trea t.ment, 
to kill t he insect pests 01' eliminate the dis ases II treatment is lHe
scriberl a nd t.he owner is r equired to ~ign a n affid avit t In t ame h,\s 
been carried out. Cel' tificates were ref used to II f w nUl'series in the 
stu te this yea r. 
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