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CCAL AND INDUSTRIAL MINERALS SECTION

INTRODUCTION

"Steam is the soul and spirit of our past advancement;
at every step its voice, tame as the sigh of love,
terrible as the cyclone, is heard, but the food, the
nerving fire that drives the great progress, civili-
zation, Christianity and happiness, is coal." _

' J. Collett, 1894

Stated less eloquently, coal -is importent to Indiana. This year
(1975), it fired Indiana's econcmy with $240 million, provided jobs for
3,500 people, and became the great black hope to supply this country's
near-term energy needs. Not since 1G%4 32 years ago, near the end of’
World War IT--has Indiana produced as much coal in one year

The 1mportance of coal has been talked about for years, but this
year special events happened that mede the sound ring true. For example,
IVIC instituted a new curriculum in coal mining technology and it was
an immediate success; the state of Illinois funded a new Coal Extraction
and Utilization Research Center and the ‘state of Kentucky put into
operation an Institute for Mining and Minerals; two companies gave
serious consideration to Indiana as a site for multi million dollar coal
liquification facility; the U. S. Bureau of Mines announced the 0pen1n°
of a new research laboratory in Carbondale, Iilinois, to place erphasis -
on the mining of co2l in the Illinois Basin; the U.S. Geological Survey .
granted federal funds to states to step up the sampling of coals and
assist them with chemical analysis; and coal companies, responding to the
increased demand for their product; made plans for more and larger minﬂs

The last observation has had special effect on’ the Coal and Industrlal
Minerals Section because the Section was called on repeatedly for information
to help plan many of these proposed new mines. Last yedr members of the
Section handled 453 requests for information, an all-time high, 16 percent
greateér than the previous hlgh in l97h -75. ‘Most of these requests came
from 1ndustry '

To help cope with the increased demands for more information, the
Section began a feasibility study to examine our present data base and
to recommend ways of storing, retrieving, and handling coal data more
efficiently. If the requests for information continue to grow, and all
indications point that way, then the Secticn must make a choice:
increase the efficiency cf the Section, increase the size of the Section,
or ultimately, cut down on the quality of service rendered. At this tims,
increasing efficiency seems to be the most practicable alternative.



RESEARCH PROJECTS IN PROGRESS

Strippable Coal. Resources

This project is an ongoing and continuing compilation of the strippat
coal resources of the State, Strip-minable coal reserves are periodically
revamped as new drilling -information becomes available and areas are
depleted by currently active strip mining. During the year major
strip mined areas were brought up to date to January 1, 1976 and
additional drilling information was plotted and evaluated. These data
engble the Section to keep a running account of available strip-minable
coal tonnages of the State.

Preliminary Coal Maps of Greene, Cwen, and Putnam Counties

These projects are a continuation of our county reconnaissance
type mapping of the distribution, structure, and mined areas of coals.
.Seventeen counties have been mapped and published to date, and with the
completion of these three counties and Posey County a ccjplete survey
of the’ Indlana Coal Field will have been realized.

. Little work was done cn thesé projects during the year. A small
amount of ccapilation work was dcne on Greene County; some 10 percent
of the field mapping of Owen County was done; 2nd about LO percent of
the field mapping of Putnam County was accomplished. The data and work
maps are on open file in the Section, and thus are available for
answering requests for information in thess counties.

Distribution of Acid Forming Materials in Overburden

. This project is a study of the pyrite content in different types of
‘overburden materials in active coal strip mines. Analysis of samples
collected frem high walls of active strip mines, along with core driil
hole samples from locations in advance of the mining operation, provides
the data neczssary for planning the handling of obvious acid-producing
materials in a selective manner. The objective of this planning is to
place the acid-forming materials at depth and cover them by litholcgies
more suited for plant growth. This selcctive handling of materials

can also assure precipitation runoff of a non-acid nature.

Results of this study have been successfully applied to acid spoil
problems at several mines in varicus coal seams in southwestern Indiana.
A manuscript of the original study, one describing a small intensively
drilled area in Greaene County thet provided tle basic data for expansion
of this project to broader application bcth stratigraphically and
geographically, has besn submitted for pubiicaticn.



Cast Overburden Rack Weathering

Rock size and rates of disintegration of various overburden materials
involved with reclamation of strip mined lands have become of increased
importance as more and more of the reclaimed lands are being placed
into row crop use. A study of the various types of rocks present in
active strip mine highwalls and core samples from drill holes in advance
of the mining operation pirovide a projection of the rock size and
disintegration rates of the lithologies involved. This data acts as
a guide to selective spoil handling to insure that large, slow-weathering
materials will be buried to & suff1c1ent depth so as not to interfere
W1th farming machinery.

The initial intensively studied area for this project was lccated
in central Pike Ccunty. A deteiled report of the findings has been
conveyed to the interested company, and an article for the general public
has been prepared and will soon be released. The basic data. derived
from this work is currently being expanded to other geographic and
stratigraphic areas of the coal field, and a new outdoor laboratory to
study rock weathering rates was opened on the outskirts of the I.U.
Bloomington campus. Recently a continuation of the study of acid
forming materials in overburden was incorporated into this project,
thus insuring additional research that will aid& mining compenies in
handling overburden materials so that maximum use. cean be made of the land
when mining is complete. This projeet is about 75 percent ccmplete.

. Active Coal Mlne ng

The apnual revision of the "Map of Southwestern Indlana Showing
Locations of Active Coal Mines" (Misc. Map No. 7) was completed and
published during February 1976. A total of 125 sites were visited with
68 of them active. .

Deep Drilling Program for Coal

This project is an ongoing and continuing - program to obtein infor-
‘mation on Indlana’'s underground minable coals in the deeper part of the
coal basin in the extreme southwestern part of the State. Knowledge of
"the thickress, quality, reserves, and mineability cf the deeper-lying
"coal seams 1s the goal of this project. Information on roof and floor
conditions associated with each minable seam is obtained as well.
During the year 1,983 feet were drilled in three drill holes in southern
Knox County. AlY major coal seams were measured, described, and care-
fully prepared for chemical apalysis. In addition to the above infor-
mation a test for methare content of each of tie cecal seams was
initiated. COriginally this test was conceived to function as & mining
safety preccution to determine whether the coal seam’s methane ceontent
warranted a degasification program ahead of underground mining, but in
ths nation's search for new energy sources emphasis is now being placed
cn the possibility of commercial production of methane from ccal beds.
Thus a two-fold advantags for blecding methane from coul would be
realized.
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In the approximately th—ee years that this project has been in
existence a total of 5,074 feet has been drilled in seven (7) boles
"that range in depth from 372 fecet to 880 feet. These holes have been
drilled on approximately six (6) mile centers commencing in scuthern
Sullivan County and progressing southward to the south edge of Knox

County

A much better 1nterpretation of available electric logs from oil
tests in this area has been realized as a result of the drill holes.
- In addition, phase two, consulting with coal company personnel concerning
drillihg information in their files, has been commenced. To this point
we have been successful in obtaining information from them that ties in
very well with our own drilling information.

Phase three eof this project, analytical werk on the materials that
form the roof and floor of the ccals, has been started, but it is being
carried on in this report under the title of "Characterization of Potential
Roof and Floor Rocks Associated with Indiana Coals." A further discussion
of this facet of the study is presented below. '

Charactérization of Potential Roof and Floor Rocks Ass001ated with
Indiana Coals :

‘With tue exception of two cmall underground ccal mines, all of
Indiana's coal is produced by stripping oparations. This situation
should change in the future, however, because avout 7/8 of Indiana's
recoverable rascrves will probably be recovered by underground mining
methods. In anticipation of this eventuality, a project was started to
add fundamental knowledge on the physical and chemical properties of
rocks that will be affected by the underground mlnlng of coal malnly
the roof and flocr materials.

The first phase of the study, the petrographic description of
litliologies, was begun using cores from Survey drill holes and rocks
collected from active mines. Accurate descriptions of rocks ars important
to correlations of both stratigraphy and mechanical properties of the
rocks. A second phase, identifying the composition of the different
lithologies by thln-sectlon and X- ray diffraction analysis. was
initiat&d on- 15 samples.

National Coal Data System

This project was initiated with the zid of a grant from the U.S.
Geological Survey to increase the amount of specific chemical data on
the mineble coal seams in Indiana as an aid for production of coal of
a quality acceptzble fer production of energy and to meet pollution
control limitations. The objective is to collect channel samples of
ccal and chkarnel or grab samples of partings, rcoof rock, ard floor-rock
at as many of tha state's active coal mines as possible for subsequent
detailed analiysis. The resulting data will be tabulated and iscpached
to form a basic deta bank useful for evaluating th2 nature of coal
currently beingz produced in Indiana.
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Luring the year, 76 coal samples and 116 parting, roof-rock, and
floor rock samples were collected; 1535.85 ft. of stratigraphic section
was measured and described. The field portion of this project is now
“approzlmgte]y 75 percent complete. = Samples representing virtually all
of ‘the coal seams being produced in the State and several samples from
each of the major coals presently being produced are now included in
the data base.

Feasibilityistudy for an Indiana Ccal Data System

A feasibility study was initiated as a first step towards imple-
mentating a computerized data handling and mapping system for the Ccal
and Industrial Minerals Section's large open and confidential files on the
coals, coal bearing rocks, and coal mining in Indiana. The objective
of this study 1s to write a feasibility report on a ccmputerized Indiana
Coal Data System documenting the objectives the Section hopes to achieve
with the aid of the system, provide an analysis of the existing data
base in reference to computerization, and 1dent1fy alternative data
handllng systems.

During the last three months of fiscal 1975-76, considerable time
was spent tabulating information on the number and kinds of requests
made of the Section; and tabulating and analyzing the quantity and
quality of data in the Section's coal test files, coal analysis files,
work maps, mine maps, and abandoned mine card files. These results
provide a basis for stating the kinds of data processing we can perform
most efficiently with a computerized system as well as identifying
limitations that must be imposed on a computerized system because of
limitations of file information.

Industrial Minerals

Two mineral discoveries in Indiana highlighted Section activities
in 1975~76. In November, 1975, the thickest section of high calcium
limestone ever analyzed in Indiana by the Survey was discovered in a
Silurian reef drilled by the Survey near Camden, Carroll County. The
test hole was drilled as part cf 'a study of reefs in northern Indiana
by geologists of the Coal and Industrial Minerals Section and Geology
-Section. After the discovery was publicized, we responded to large
number of requests frcm industry for additional information.

The Camden discovery followed on the heels of a discovery of large
sphalerite masses at a reef at Delphi, Carroll County. Tais find added
emphasis to a timely study of sphalerite and assgociated minerals in
Indieana being conducted in the Section. We hzndled a large number of
requasts from industry concerning this and other occurreaces of zinc
minerals in Iadieana.
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Although less dramatic than the above events, the basic activities
of geologists of the Section continued at an increasing pace. We handled
an all time high of 628 service requests in the Industrial Minerals part
of the Section, an increase of 17% cver 1973~ 7h the previous high year,
and an increase of 25% over 197h4-75. Much progress was made on detailed
geologic mapping in Putnam County, two directories of mineral producers
were issued, and several research projects and environmental.reports in.
which geologists of ‘the Section partlclnated were ¢ither completed or
in their final stages. S, -

Research Projects in Progress

Data on abahdoned limestonz quarries - Ault

Environmental Geology of Monrce Co. - CGray and ‘Ault.

Silurian reefs in northern. Indian~ - Shaver and Ault .-

Fluorite, sphalerite, and barite - Shaffer - y ' o
Geologic mapping jin Putnam County - Moore = g -
Crushed stone resources of the Blue River Group - Carr and Leininger

Peat resources of Indlana - .Sckneider and Moore

Resesarch Projects ccompleted

Aggregate resources of the Big Biue River Valley - Ault and Moore

Environmental geology of Marion. County - Pbrbxe, Ault, Austin, Becker,
Bleuer, Herring, and Mcore-

Map of Indiana showing thickness of Sllurian Tocks and locat ions of reefs
and reef-induced structures - Ault, Becker, Droste, Keller, and Shaver

Evaluation of sand and gravel deposits near Terre Haute us1ng remote
sensing data - West, Mundy, and Moore

DRAFTING AND PHITUGRAPHY SECTIUN

The primary function of the Drafting and Photography Section is to
provide service to the commodity and research sections of the Geological
Survey. The services consist mainly of the final preparation of maps and
illustraticns for publication-and talks), preparation of displays,
mounting and framing of maps and photographs typesetting, diazo prlntlng,
photo-copying, film processing and prirting, photomicrography, field
photography, color prooPing of maps and artwork and preparation of
projectlon slides.

Jobs completed for publishing by the Geological Survey include
Bulletin 42-N, "Petroleum Industry in Indizna", Bulletin 53, "Stratigraphy
of the Detroit River Formation (}fiddle Devonian) of Northern Irndiana”;
Bulletin. S5k, "Geology of the Catlin-Mansfield Area, Farke and Putnem -
Counties, Indiana™; Special Report 10, "Urban Geology of Madison County,
Indiana"; Special Report 11, "Environmental Geology of lake and Porter
Counties, Indizna -~ An Aid to Flamning”; Mineral Economics Series 22
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"0il Development and Production in Indiana During 1975"; Cccasional
Paper 13, "Fortran Program.for Correlation of Stratigraphic Time Series";
Occasional Paper 15, "The Limberlost Dolomite of Indiana, A Key to the
Creat Silurian Facies in the Southern Great Lakes Area"; €ccasional
Paper 16, "The Selsmlclty of Indiana Descrlbed'by Return Periods of
Earthquake Intensities"; Occa51onal Paper 19, "Silurian Reefs in
Soutlwestern Indiana and Their Relationshlp to Petroleum Accumulation”;
"Directory of Clay andShale Producers and Ceramic Plants in Indiana";
Directory of Dimension Stone Quarries in Indiana"; State Park Guide 2,
"Geologic Story of Clifty Falls State Park"; and Miscellaneous Map 21,
"Map Showing Oil, Gas, and Gas .Storage Fields in Indiana”.

Other jobs finished include a display for the Indiana State Fair,
revision of a display showing Geological Survey publications, illustra-
tions for a report on the proposed Clifty Creek Lake region, a cover
for environmental studies, design and preparation of a greeting card.
for the Department of Natural Resources, 3 sets of ‘6 illustrated news
items, renovation of the artwork for the cover of Circular 7, revision
of the petroleum exploration maps of Indiana counties and Miscellaneous
Map 7, "Map of Southwestern Indiana Showing Locations of Active Coal
Mines"; and illustratlons for 10 outside publlcatlons and 7 talks.

@ther draftlng jobs in progress are: Occasional Paper 17,
"Environmental Geologic Maps .for land Use Eveluations in Morgan County,
Indiana”; Occasional Paper 18, "Environmental Geologic Maps for Land
Use Evaluations in Johnson County, Indiana"; Miscellaneous Map 22,

"Map of Indiana Showing Thickness of Silurian Rocks and Location of
Reefs and Reef-Induced Structures"; State Park Guide 3, "Geologic Story
of McCormicks Creek State Park"; a display for the Indiana State Fair;
and updating state and federal property boundarles on base ‘and petroleum
exploratlon maps of Indiana Counties.

Photographic "items produced during the fiscal year ‘consist of 879
camera copies, 152 field and laboratory photographs, 22 photomacrographs,
1143 black.and white prints, 9 color prints, 460 film positives and
duplicute negatives, 168 stripping film prints of stickup type and symbols,
18 scribesheets, 47 peelcoat films, 12 color proofs of maps and covers, . -
169 color and tinted slides, and 119 black and white slides.

Approximately 6,000 prints were made on the diazo printer.

1
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" EDUCATIONAL SERVICES '

_ The Office of Educational Services was established by the State

. Geolozist to aid in the coordination of the Geological Survey's efforts
'in providing information about Indiana geology and mineral resources

to the public. ' This office assists in the preparation of materials for
_newspapers, magazines, public schools, youth as well as adult groups,
and all otker persons interested in rocks, minerals, fossils and the
earth, On request, he participates in radio and television shows which
involve scmetiing of Indiana geology, minerals, etc. By means of news
releases 10 Indiana's newspapers and articles sent to appropriate
magazines, the Cffice of Educational Services not only aids in informing
"~ the public about activities of the Indiana Geologiq&l*Survey but also
aids in the distribution of educational irnformation to the public. In
addition to giving public lectures and conducting special field trips,
the Educational Services geologist works directly with teachers in public
schools, geology clubs, Scout groups, L-H clubs, conservation clubs,
civic groups, and children and citizens throughtout the state on programs
or projects concerning Indiana's geology and mineral resources. ©n
occasion he serves as guest lecturer and conducts special field trips
for college classes. He identifies many of the rock, mineral, and
fossil specimens sent to or bought in to the Geological Survey by
Indiana eitizens. The geolegist in charge of Educational Services also
aids in the preparation and instuallation of exhibits and displays for
fairs, for professional meetings, for amateur rock shows, and for the
displays in the Geology Building.

The program for providing illustrated news items for Indiana
newspapers continues. A questionaire was prepared and meiled to all
Indiena newspapers for their comments about the series and whether they
wished to continue receiving them. Of the 91 questionaires returned,
nearly all indicated that they used the series regularly or occesionally
and that they wished to continue r.ceiving them i. the future. The
total number of units produced to.date was increased to Sk during the
past fiscal year. A total of 848 mailings of the series were made to
Indiana's newspapers during the past 12 months. Currently, six more
illustrated news items are in process.

During the fiscal year 1975 76 the geologist in charge of the
Office of Educational Services spent 46 days in the field and traveled
more than 11,445 miles. In answer to requests received from the public,
19 public lectures were given and 6 specizl field trips and 16 tours of
the Geology Building were conducted during the 12-month period.
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Tublic lectures,.laboratory demonstrations, and film showings were
made to the following groups: Princeton Rotary Club, Gibson Co.; 7th
and 8th grade classes, Shawswick School; Iawrence Co.; 3rd grade classes,
Grandview School, Monroe Co.; members of Apostolic Church School, Monroe
Co.; White River Gem Society, Inc., Muncie, Indiana; and 6th grade class,
Shawswick School, Lawrence Co.

Special field trips, collecting hikes, and tours were conducted for
the following groups: members of the I.U. Biology Department's summer
garden program; participants of Indiana State University's annual
Honors Seminar For Science Students; bth grade class, Childs Elementary
School, Bloomington; Walker Chapel Church (Mbnroe Co.) Summer Bible
School group; Stony Creek Elementary School group, Noblesville, (Hamilton
Co.); South Terrace Elementary School's Uth grade class (Posey Co.);
3rd grade classes, University School, Bloomington; Apostolic Christian
School group (Monroe Co.); 3rd grade classes, Grandview School, Monroe
Co.; Manchester College science students; 3rd and Lth grade classes,
Rogers School, Bloomington; group of Day Care children, Christian Center,
Bloomington; and the participants of the 1976 Indiana University Annual
High School Science Institute.

The Educatlonal Services geologist again served as the Geologlcal
Survey's representative of the Department of Natural Resources' State
Fair Committee for the 1976 Indiana State Fair.

Articles submitted and published in OUTDOOR INDIANA included:
"The Fossils Called Indian Beads", by N. Gary Lane (March 1976); "Our
Great Doughnut and Pimple Fields"”, by N.K. Bleuer (Deécember 1975);
"Versailles Park: Where History, Geology, and Nature Meet", by Carl
B. Rexroad. (@ctober 1975); and "Clay and Shale: Material for Indiana
Industry', by Donald D. Carr and R. Dee Rarick.

- During thepast fiscal year the geologist in charge of the Office
of Fducational Services submitted 6 news releases to Indiana's newspapers
about the activities of the Geological Survey. Also, he participated
in a ClLannel 4 WTTV television program "INDIANA OUTDACRS" about the
rapidly growing hobby of rockhounding in Indiana.

Exhibits prepared by the Indiana Geological Survey for public
display included a major exhibit for the 1975 Indiana State Fair and a
smaller one that was taken to the annusl meeting of the Illinois Basin
Chapter of the American Petroleum Institute, Division of Production,
held at Evansville, Indiana. The Geological Survey's portable
publications exhibit was installed at the annual rock show of the Kyana

Geological Society in Louisville, Kentucky.

During the 1975 4-H Fair season, geology and weathér exhibits

were judged fcr the Merion County L4-H Fair and the Monroe County L4 H
Fair.
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The Educational Service: geologist participated in the 21st Annual
High School Science Institute conducted by Indiana University. In
addition to the preparations for the lecture and tours of the building,
he served as co-leader of a geolocgic fleld trip conducted 10cally for
the group of part1c1pants =

Professional meetings attended during the past fiscal year included
the annual meeting of the Illinois Basin Chapter of the American Petroleum
Institute, Division of Production, held in Evansville; the 1976 Earthwatch
. Program, the Indiana portion of this program was conducted by the Indiana
Department of Fublic Instruction's special committee of judges (the
Educational Services geologist served as a mamber of th1s commlttee),
and meetlngs of the Indiana- Geolog;sts

;-

GEOCHEMISTRY SECTION

Samples collected by all of the sections of the Geological Survey
are analyzed to determine their chemical compositiam. Spectrographic,
x-ray, atomic absorption, and wet chemical methods were used in these
routine analyses in order to learn what minerals and elements are
present in the samples, what uses mlgh* be made of these- materlals, and
whether potentially dangerous substances are. present in them. '

In the course of this work during the-year a large numbér of
samples were processed and determinations-made. TIncluded in the -
section's analyses were: 120 special:samples of carbonate rock from
which 720 determimations were made; 139 samples of coal overburden’
rocks; 236 samples by x-ray methods; 142 samples of ccal from which
985 determinations were made, 292 samples by spectrographic methods’
for 2592 determinations, and 1, 416 determlqatlons 1n the wet chemistry
laboratory. :

GEOLOGY ‘SECTION

The Section's accomplishments during 1975 76 may be summarlzed as
follows: .

Members of the section worked -actively on 16 formal 'proj'ects and
completed five of them (environmental studies of Marion, Lanzf’geJ Morgan,
and Johnson Cos. and geology Coastal Zone Management Program). Four of the
16 were begun as new projects (env1ronmental study of Grant Co., U.S.

Geol. Survey Quarternary map U.S.A, (Indiana portion), geology for Coastal
Zone Management Program, and Teays Valley of Indiana). The greater effort
(10 proaects) was spent on more practical endeavors, including 6 environ-
mental, 2 mapping, and 2 otherwise applied, but s1gn1f1cant progress was
made in the 6 scientific efforts.
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Ve continue to be encouraged by the rate of fruition of our projects,
especially their publication. DPublished Survey environmental reports are
for lLake and Porter, Madison, and Hendricks Counties and outside reports
in this area are on land use of the Lake Monroe area and geologic guide-
lines for planning in Indiana. In addition are these completed reports
awaiting Survey publication: environmental studies for Morgan, Marion,
LaPorte, and Johnson Counties and for Evansville. Earlier submitted report
for Allen County remained unpublished. We also worked actively on
environmental studies of Monroe, Grant, and Cass Counties. The latter two
are new projects, but the Cass County work has not yet been formalized.

The Survey-wide environmental committee was disbanded, a large part
of whatever remains of the committee's function having been placed directly
with the Geology Section. As suggested in the 1975-1976 summary, the
program needed evaluation and possibly reorientation, whether with greater
‘or lesser efforts in the future. No conscious reorientation of the kinds
of eéffort may have been made, but the section began two new environmental
projects (Cass and Grant Cos.) after discharge of the committee. Probably,
our environmental effort will become less .cbvious, identified as such, but
some new projects of geologic-subject orientation will have application.
The project to study the form and fill materials of the Teays Valley is an
example, but this project will be limited if we cannot arrange for sufficient
deep drilling.

In the nonenvironmental area several projects are well along and saw
reports published or submitted on Silurian an'® Mississippian conodont
biostratigraphy, Silurian stratigraphy, Devonian stratigraphy, and
Pleistocene stratigraphy. Similarly, several educational items were published
or produced on state parks, caves, and glacial features.

Three applied projects saw progress nearly to completion or to
completion: Indianapolis Regional Geologic Map remapping, Indiana portion
of U.S. Geol. Survey Quaternary map of U. S R and geology for Coistal
Zone management Program

The Section had a total of 15 reports and 4 abst-acts published, 6
of the reports being published by the Survey. They total 385 pages and
168 illustrative materials, which is the largest of any annual output of
the Section. A two-year continuing encouraging note is that only two reports
(190 p., 57 illus.) that were more than one year old remained in the
backlog, which is still going down from 794 pages and 110 illustrations
two years ago. .

Members of the section submitted for publication 13 reports and 2
abstracts (298 p., 108 illus.) that remained unpublished. These reports,
when added to the two remaining from more than one year, brings the back-
log to 15 reports and 2 abstracts (488 p., 165 illus.), a little more than
for last year.
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Eleven memorandum reports were prepared (total of 135p., 68 illus.),
most of which were envirommentally oriented. Of these 11, 5 are planning
oriented (including 3 for the Coastal Zone), 2 are directed to housing
construction sites, 1 to a natural phenomenon. (subsidence), 1 to reservoir
construction,; 1 te educational purpdses, and 1 to landfill construction.
The requestors, or benefactors, are 2 county governments, 2 state planning
regions, 1 private citizen, 1 educational organlzatlon and the U.S. Corps
Engineers and the DlV Water : ‘

Members of the Section conducted 25 .papers, talks, and field trlps
Of these, 13 were essentially scientific or technical and were given at -
meetings of professional organizations, and 14 were educational (classes,
camps; clubs, public, and other groups). The field trips, included in
figures above, were given for the National Science Teachers Association,
North-Central Section of Geologlcal Soc1ety of Amerlca, and a group of
- Denver geologlsts '

Staff of the section also were 1nvolved in h36 conferences and
conference type field trips of record, of which most were calls upon us
for 1nformatlon This activity is about ome third more than was recorded
for any year during the past f1ve years and probably 1s greater than for
‘any - prev1ous year as well.

The-volume of_correspondence also continued to increase, and some of
-this, -of ‘course, involves requests for information: - .

Environmental questionnaires, very nearly all dlrected to street
and hlghway constructlon, were down by -one third. '

The accompllshments of ‘the sectlon may be typlfled in four wayss:-
(a) ‘A large effort was placed on environmental matters, particularly on
formal county-based projects$ that included both old and new projects and .
that brought several projects to fruition.
(b) We were agdin increasingly called upon for.specific pieces of
information, the origin of such requests also becoming more diversified
(not more toncentrated as they once were for landflll matters) Most of .
these requests were for applied information. '
(c). We prcduced some new basic stratigraphic information, mostly for
middle Paleozqic- arid Pleistocene materials (both.drift and valley fill).
The one new significant project we began in this kind of endeavor is the-
study of the Teays Valley (form, materials, stratigraphy, -resources).
(@) In relation to the above, we carried on a significant mapping effort,
one nearly to complete the remapping for the 1° x 20 Indianapolis Regional
Geologie Map, and the other, newly begun and nearly finished effort was to
compile Quaternary mep units for the entire state as a contract arrangement
with the U.S. Geological Survey.
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GECPHYSICS SECTION

During the 1975-76 fiscal year the Geophysics Section continued to
maintain a program of field work, laboratory measurements, and development
of computer programs to assist the interpretation of geophysical data.

A seismic refraction crew has worked throughout the year on numerous
field surveys to measure the unconsolidated material above bedrock. These
projects mainly were done in cooperation with the Division of Water- to
determine the possibility of geologic conditions suitable for the development
of ground water resources. Seismic refraction surveys were made in Shelby,
Hancock, and Boone Counties; Jay and Adams Counties; and along Beanblossom
Creek. This work required 456 shots and is only partially completed.
Computation of field records made during the summer field season continued
during the remainder of the fiscal year.

Members of the section brought several projects to completion during
the year. Most important were a report entitled "The Seismicity of Indiana",
by Bob Blakely, and two reports on computer programs with geophysical
applications.

Bob Blakely's work with computer utilization continued with the final
development of a Petroleum Data File, and start of a Coal Data File. The
latter promlses to be both more useful and more difficult than the
petroleum file as it involves a system for tu—wning out maps of Indiana
by computer. o :

MINERAL STATISTICIAN

During 1975, the value of minerals produced in Indiana amointed to
$436,409,439.00 (reported at first stage of salability), an increase over
the previous year of 26.5 percent. The processing of limestone for
constraction purposes, and the manufacture of clay products and cement
added more than $100 million to the total value of mineral production in
the state. Related industries such as lime manufacture, recovery of ‘sulfur,
and expanding of perlite, all from imported raw materials, increased the
total value of mineral production by several million dollars.

The rising demand for fuels, and the resulting higher prices, have
caused coal, crude oil, and natural gas to account for 76.L percent of the
total value of mineral production. Coal alone accounted for 65.1 percent;
coal production increased 4.2 percent in quantity and 40.2 percent in
value. Two new river loading docks, a new preparation plant and conveyor
belt, and two new draglines were completed during the year, and construc-
tion was staried on two other draglines.
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Although the total numbér of wells drilled for oil and gas (excluding
service wells and those drilled in connection 1-ith gas storage operations)
increased by only two, wells related to secondary recovery proaects
increased by 66 from the previous year. This fact, together with an
increase of more than. 81 000 feet in footage drllled indicates major
"emphasis and increasing- dependence on secondary recovery methods. 0il
production declined 5:8 percent in quantlty but increased 15.1 percent
in value. 67 the total oil produced 92. 5 ‘percent is credited to secondary
recovery methods.

Of the ccnstruction materials, gypsum, crushed limestone, and sand
and gravel showed declines in the gquantities produced and increases in the
total income, c’ay and shale declined in both guantity and value, and
dimension sandstone increased in both quantity and value.

A 30.0 percent increasc in the amount of agricultural limestone sold
during the year was not sufficient to offset the decrease in the other use
categories of crushed  limestone. The amount of sand and gravel used in:
building construction increased 12.1 percent over the prev1ous year, but
all other uses categorles of sand ‘and gravel declined.

Building limestone quarried in Lawrence and Monroe Counties increased
15.5 percent in volume, but lower units prices for block stone resulted in
8.5 percent less income at that stage. However, income from processing the
stone for ccnstruction purposes was 10.1 percent higher than in 1974.
Stone production in Franklin, Putnam, and Rush Counties for walls, foundations
and other construction, and as flagging increased 43.2 percent in volume
and 102.9 percent in value.

Greene, PiKe, Sullivan, Vermillion, and Warrick Counties accounted
for 60.5 percent (not including oil and gas) of the total value of all
mineral commodities produced in Indiana duving 1975. Coal production in
Warrick County alone amounted to 25.8 percent of the state total. The
following counties led in productiosn of minerals \excludlng oil and gas):

Value-Raw : Value-Includlng . N
County "Materials - Mfd. Products Commodities

More than $20 million

Warrick $112,599,529  —---- Coal
Pike 63,493,084 . Coal, Sand and Gravel
Sullivan 32,366,156 0 e-e-- Coal, Crushed limestone,

Sand and Gravel

Vermillion 31,725,966 C Cley and Shale, Clay
products, Coal, Sand
and Gravel

Greene 23,895,900 C Clay and Shale, Clay
products, Coal, Sand
and Gravel
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Value-Raw Value-Including
County Materials Mfd. Products Commodities

$10 - $20 million

Clay 12,693,170 $ 19,875,680 Clay and Shale, Clay
: : ‘ Products, Coal

$5 - $10 million

Spencer 6,166,598 = = e-me- ' Coal

Hamilton 5,825,306 @ ~eee- : Crushed limestone, Peat,
Sand and Gravel

Marion 5,771,242  eeeea Crushed limestone, Sand
and Gravel

Putnam 5,717,749 ’ c Cement, Clay and Shale,

Crushed limestone,
Dimension limestone,
Sand and Gravel

Crawford c  ees=- Crushed limestone

Allen 5,355,438 = e-ees Crushed limestone,
Peat, Sand and Gravel

Cement was manufactured in Cass, Clark, Iake, Lawrence, and Putnam
Counties, and clay products in Clay, Greene, Huntington, Jackson, Lake,
Morgan, Parke, Porter, Pulaski, and Vermillion Counties. ILimestone was
processed for building purposes in Franklin, Lawrence, and Monroe Counties.
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. Quantity Yﬂlﬁé : Quantity Value
': ~Coa; o f 2u;é53,632 tons - $202,760,364 25,269,159 tons $284,278,039
.‘lpiﬁestqne, crushed 30,249,556 tons 53,781,363 27,418,84k4 tons 55,215,341
Sand and Gravel 25,421,227 tons 3@;69&,330 22,951,928 tons 36,211,683
Petroleum 4,919,380 bbls  £2,&05,056 4,632,282 bvbls 48,824,252
. Limestone, dimension 2,487,177 cu. ft. 5,1k, 481 2,941,701 cu. ft. 4,936,653
‘Clay and Shale | 1,317,2% tons | 1,980,271 1,193,804 tons 1,841, 48k
 ‘§;Peat 166,920 cu; yd; " 821,448 153,373 cu. yd. 702,327
;Naturéi gas 176,300,000 cu. ft. , | 23,900 346,300,000 cu. ft. 134,900
‘Undistributed - includes
dimension sandstone,
gypsum, marl, and _ S
whetstones C | . _ . 3,377,685 4,264,760

TOTAL L  $344,988,898 $436,409,439

'Value added for additioral
processing of dimension
limestone and manuf~cture of :
clay products and cement ‘ ‘ . $ 97,412,686 $100,033,594
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PUTROLEUM SECTION

The chief functions of the Petroleum Section consist of (1) services,
(2) projects that are performed annually, (3) projects that are related to
records, (L) subsurface study projects, and (5) special projects.

Services.

The serv.ces offered consist mostly of requests, conferences, and
correspondence about subsurface records such as well locations, driller's
logs, geophysical logs, samples, cores, and interpretations made from these
data. The section handled 355 visitors during the fiscal year. In
addition to the visitors, requests for subsurface information is received
daily by correspondence or telephone.

Annual Projects

Indiana Drilling Statistics -- Drilling statistics were compiled for
wells drilled in Indiana during the year. These statistics comprise a part
of the nationwide totals compiled by the American Association of Petroleum
Geologists and the American Petroleum Institute.

Indiana Exploration Development -- Aa aniual review of exploration
activity in the state was compiled fér inclusion in the Bulletin of the
American Association of Petroleum Geologists.

Indiana Oil Production ~-- Preparation of the annual oil production
statistics by fields in the Survey's Mineral Economic Series was completed.

Indiana Oil Reserves -=- The section participated in the program
sponsored by the American Petroleum Institute of formulating statistics
on remaining oil reserves and oil recovery. The statistics are a part of
the natlonw1de figures published by the American Petrsleum Instltute.

Rev1ew of Petroleum Exploratlon Map Serles -~ The individual county
petroleum map transparencies were up-dated at year's end. Fifty maps were
revised and 42 were checked with no revisions necessary.

- Records Improvement

Upgrading County Exploretion Maps -- A project of upgrading County
Petroleum Exploration Maps to show the current status of each well was
started in August. Field work began in Spencer County in August and was
cempleted in Jdovember. After the Spencer County map was revised and
brought up to date, forty other County Exploration Maps were checked for
atandonments and proper symbolization and brought up to date., Work
will continus on the project until 21l county maps are upgraded. It is
estimated the project is 75 percent complete.
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Gibson County Well Records =-- Field work involved in the Gibson
County upgrading project is virtually complete. Review of file data and
publication of the new PE map in early 1977 will complete this project.

. Master File Indexing -- A special project of indexing on master file
envelopes information available on each well and typing permit numbers

" on the master file envelopes.is more than 50 percent complete. This new
system will &id the section office-staff, geologists, and visitors to
quickly determine the type of information that is available on each well
filed in the Petroleum Section. The addition of permit numbers to the
cnvelcpes will aid in proper re-filing of well data after use by visitors
and staff

Rev1s1on of Clnc1nnation Tops .on thhologic Strlps -- During the year
" Andrew Hreha reviewed all the Cincinnatian tops on the lithologlc strips
and made other appropriate formation- changes where necessary. Stanley
Keller assisted with the Michigan Basin portion.of the study. This
project, which began in March, 1975, is-virtually complete except for
changes on the Well Data Cards.

Subsurface Studles

" A report, "The New Albany Shale and Equlvalent Strata in Indiana,"”
by Leroy E. Becker &nd -Stanley J. Keller was submitted to ERDA, Morgantown,
West Virginia for inclusion in the proceedings of the Devonian'Shale
Symposium held at Mbrgantown, West V1rg1n1a 3 March 1976

Occa51onal Paper 19, Sllurlan Reefs in Southwestern Indlana and
Their Relation to Petroleum Accumulation,” by Leroy E. Becker and Stanley
J. Keller was completed and sent to the Publications Section 21 April,
1976. A shorter version of the same paper was submitted to the Kentucky
0il and Gas Association for inclusion in the Proceedlngs of the Meeting
held in Lexington, Kentucky 18 Juns 1976.

Stanley 'Keller and Leroy E. Becker participated with Curtis Ault,
“John B. Droste, and Robert H. Shaver in compiling a Miscellaneous Map
entitled "Mep of Indiana Showing Thickness: of Silurian Rocks and Locations
of Reefs and Reef Structures."

Leroy E. Becker and John B Droste are preparlng a paper, "General
Sedimentological History of Late Silurian and Early Devonian Events in
Southwestern Indiana,” for the Eastern Section of the AAPG meeting which
will be held in Lexington, Kentucky, 7-8 October, 1976.

Leroy E. Becker assisted E.J. Webb, Anadarko Production Co., T.J.
Buschbach, Tllinois State Geological. Survey, and Ed Wilson, Kentucky
Geological Survey in constructing a cross section showing Cambrian rocks
from Wlscons1n to Virginia.
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Specitl Projects

Bulletin L2N, "Petroleum Industry in Indiana", by G. L. Carpenter,
T. A. Dawson, and Stanley J. Keller was received from the printer 10
December, 1975.

An article entitled "Is It A Well, Or Just a Hole In The Ground?"
was prepared by Gerald Carpenter and Homer Brown for Outdoor Indians.

‘Miscellaneous Map 21, "Map Showing 0il, Gas, and Gas Storage Fields
in Indiana," Ly Gerald Carpenter and Dan Sullivan was received from the
printer 7 June, 1976, :

Reviewing Process for County Strat Tests -- Following completion in

. 1975 of the county strat test acquisition program, it was recognized that

many of the strat test wells contained useful stratigraphic data in areas
of the state where such data was. lacking. About 1650 wells fell into this
category, with 350 already field checked, leaving 1300 to be reviewed
or field checked. Thus, a program for incorporating county strat test
well records into our master well records file was started in March 1976.
The process involves the verification of the elevation and location of
each individual strat test record by use of topographic maps and location
‘maps obtained from the company which drilled the strat tests. As some

. discrepancies do occur, it is necessary to field check certain wells.

Strat test wells with good data but no company map available will need

to be field checked in the future. To da“e 188 of 1300 county strat test
wells have been added to our master well records file through the reviewing
process.

Sample Ccnsolidation -~ A project to consolidate well samples in
order to create additional storage space in the existing well sample
library continued during the year. More than 50 percent of the wells
have been processed. It is estimated that an additional 15 yea~s storage
space has already been created by consolidating the samples.

Core Storage Building

Construction began in mid-June on a new core storage facility to
replace the present quonset. The maximum storage capacity of the quonset
was reached in 1972,

The new building will be approximately 50' x 100' with the largest
area used for storage of cores. A smaller area will provide ample space
for visitors to the core storage to examine the cores with natural
daylight as well as the overhead and portable lighting that will be
available. This area will also be used for the preparation of cores that
will be added to the file. A small utility area will provide for the
complete security of confidential cores. Heat, air conditioning, rest
room facilities and exterior access doors are also included. This
facility should serve the storage needs of the Survey for many years.
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PUBLICATIONS SECTION

During the past fiscal year the Publications Section sold 5,7hk2
reports and 11,573 maps. The section sent 2,047 .reports and 133 maps
on exchange to institutions in the United States and in foreign couuties.
It also distributed without charge 2,794 reports and 1,488 maps to
members of its own organization and to individuals, libraries, and
companies in the United States and abroad. The Publications Section
served 3,196 office éustomers, handled 1,729 letters pertaining to
peologic reports: and maps; and sent out 1,109 announcements of new
“publlcatlons. . o _

‘Sixteen reports, one new map, and 52 revised maps were issued during
the fiscal year. - In additien, two reports were reprinted. A new series,
Occasional Papers, which wae introduced late in the fiscal year 1973-74,
was an active series in 1975-76 as it was in l97h -75. Five reports
were 1ssued as Occasional Papers durlng 1975 ~76. ‘ C

Midway in the flscal year the Publlcatlons Sectlon acqulred additional
compdsing equipment. The IBM "Selectric": composer, which was purchased
in 1967, was modified for use as part of the IBM magnetic tape "Selectric"
composer system, and an IBM MI-V recorder and input writer, a magnetic
tape reader, and a composer console were purchased. Conversion to the
magnetic tape system has made the composition of camera copy for offset-
printed publications faster and more eff1c1ent .
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REPORTS AND MAPS PUBLISHED BY THE GEOLOGICAL SURVEY

Bulletins

ROOney,'Lawrence F., and Carr, Donald D., 1975, Cement raw material
resources of Indiana: Indiana Geol. Survey Bull. 42-K, 29 p., 1 pl.,
11 figs., 8 tables.

Austin, George S., 1975, Clay and shale resources of Indiana:
Indiana Geol. Survey Bull. 42-L, L0 p., 2 pls., 13 figs.

Carr, Donald D., and Hatfield, Craig B., 1975, Dimension sandstone
resources cf Indiana: Indiana Geol. Survey Bull. h2-M, 28 p., 1 pl.,
16 figs., 3 tables. T

Carpenter, G. L., Dawson, T. A., and Keller, Stanley J., 1975,
Petroleum Industry in Indiana: Bull. 42-N, 57 p., 1 pl., 31 figs., 1 table.

Nicoll, R. S., and Rexroad, C. B., 1975, Stratigraphy and conodont

paleontology of the Sanders Group (Mississippian) in Indiana and adjacent
* Kentucky: Bull. 51, 36 p., 6 pls., 2 figs., 1 table,

Directories

_ Carr, Donald D., and Ault, Curtis H., 1975, Dlrectory of dimensicn
stone quarrles”in”Indlana. 11 p., 1 fig., (unnumbered publlcatlon)

. Shaffer, Nelson R., 1976, Directory of clay and shale producers
‘and ceramic plants in Indiapa. 18'p., 1 fig. (unnumbered publication)
Mineral Economics Series

Curpenter, G. L., and Keller, S. J., 1975, 0il d~velopment and produc-
tion in Indiana durlng 1974 Mineral Economics Ser. 21, 24 p., 3 figs.,
5. tables.

Occasional Papers

Hill, J. R., and Austin, G. S., 1975, Some environmental geologic
factors as aids to planning in Hendricks County, Indiana: Occas. Paper
12, 24 p., 8 figs., 1 table.

Rudman, A. J., and Blakely, R. F., 1976, Fortran program for
generation of synihetic seismograms: Occasional Paper 13, 27 p., 5 figs.

Rudman, A. J., and Blakely, R. F., 1976, Fortran program for
correlation of stratigraphic time series: Occasional Paper 1k, 31 p., L figs.
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Droste, J. B., and Shaver, R. H., 1976, The Limberlost Dolomite of
Indiana: a key to the great Silurian facies ir the southern great lakes
area: Occas. Paper 15, 21 p., 8 figs., 1 table.

Blakely, R. F., and Varma, M. M., 1976, The seismicity of Indiana
described by return periods of earthquake intensities: Occasional
Paper 16, 13 p., 10 figs., b tables. )

Speecial Reports

Wayne, W. J., 1975, Urban geology of Madison. County, Indlana'
Spec. Rept. 10, 2k p., 1 pl., 11 figs., 3 tables.

Hartke, E. J., Hill,'J. R., and Reshkin, Mark, 1975, Environmental
geology of Lake and Pbrter Countirs, Indiana -- an aid to plannlng. Spec.
Rept. 11, 57.p., 1 pl., 26 figs.

_State Park Guides

Rexroad e, B., 1975, Geologlc story of Clifty Falls State Park:
State Park Gu:.de 2, 6 illus. . ‘ .

Miscellaneous Mapsi

Hutchison, H. C., 1975, Map of southwestern Indiana showing
locations of active coal mines, Misc. Map No. 7 (revised)

_Carpenter, G. L., and Sullivan, D. M., 1976, Map showing oil, gas,
and gas storage fields in Indiana, Misc. Mip 21.

. PAPERS PUBLISHED IN SCIENTIFIC JOURNALS

Blakely, R. F., Whaley, J. F., Biggs, M. E., and Rudmen, A. J.,
Computer-Generated "Scale functions” for conversion of fesistivity to

- pseudovelocity logs, presented at the annual meeting of the American
-Association of Petroleum Geologists, New Orleans, Louisiana, May 1976.

Bleuer, N. K., and Moore, M. C., 1975, Buried pinchout of Saginaw
Lobe drift in northeastern Indiana: Indiena Acad. Sci. Proc., v. 8k,
p. 362-372, 4 figs.

Bleuer, N. K., 1976, Glacial geology and physiography of field-trip
area, in R. H. Shaver, Silurian-reefs, interreef facies, and faunal zones
of northern Indiana and northeastern Illinois: Kalamazoo, Western
Michigan Univ. and North-Central Sec., Geol. Soc. America, p. 29-32, 14 fig.
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Lor-Ming, Jahn, Chen, P. Y., and Yen, T. P., 1976, Rt-Sr ages of
granitic rocks in southeastern China and their tectonic 31gn1f1cance,
Geol. Soc. American Bull., 1% p., 7 figs., 2 tabls.

Carr, Donald D., 1976, Industrial mlnerals Geotimes, v. 21,
no. 1, p. 23-24, : S

Carr, Donald D., and Rooney, Lawrence F., 1975, Limestone and dolomite
in industrial minerals and rocks, 4th ed., Amer. Inst. Mxnlng Metall.
Petroleum Engineers, New York, p. 757-789.

Chen; Pei-Yuan, and Huang, T. W., March 1976, Abyssal clay mlnerals
in the West Philippine Sea, Acta Oceanographica Taiwanica, no.- 5.

Droste, J. B., and Shaver, R. H.; 1975, Middle Devonian bentonite in
Michigan Basin: discussion: Am. Assoc. Petroleum Geologists Bull.,
v. 59, p. 1217-1221 1l fig.

Droste, J. B., and Shaver, R. H., 1975, Collation of Salina evaporlte
cycles of Michigan Basin and reef-bearing rocks of the Wabash Platform:
Am. Assoc. Petroleum Geologists Bull., v. 59, p. 1735-1736.

Gray, H. H., and Bassett, John, 1975, II. Geology, in H. H. Gray
and others, Lake Monroe land suitability study: a technical report on a
selected portion of the Lake Monroe watershed: Indiana Unmiv. Sch. Pub.
and Environ. Affairs, Center Urban and Regionsl Analysis, p. 13-160;
50 illus.

Gray, H. H., 1975, Bedrock geology as a factor in soil slides in
southern Indiena: Indiana Acad. Sci. Proc., v. 84, p. 259-260.

Gray, H. H., 1975, Geologic guidelines for statewide and regional
land-use planring in Indiana: Indiana Acad. Sci. Proc., v. 84, p.
330-335, 2 tables.

Iadiana University Paleontology Seminar (William Ausich, John
Droste, Alan Horowitz, Salek Okla, Robert Shaver, Diane Suchomel, and
James Welch, Indiana. University; also Curtis Ault and Carl Rexroad,
Indiana Geological Survey, 1976, The search for a 8ilurian reef npdel:
Great Lakes area (abs.): Amer. Assoc. Pet. Geol. Bull., v. 60, p. 684,

Liébe, R. M., and Rexroad, C. B., 1975, Conodonts from Alexandrian
and early Niagaran rocks in the Joliet, Illinois, area: Geol. Soc.
America Abs. with Programs, v. 8, p. 490.

Shaver, R. H., 1976, Silurian reefs, interreef facies, and faunal
zones of northern Indiana and northeastern Illinois: Kalamazoo, Western
Michigan Univ. apd North-Central Sec., Geol. Soc. America, 37 p. 1k figs.

Wobber, F. J., Wier, C. E., Leshendok, T., and Beeman, W., 1975,

Cozl refuse site inventories: Photo. Eng. and Remote Sensing, v. 41,
. 9, p. 1163-1171. '
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REPORTS PUBF-ISHED, i) OUTDOOR INDIANA

Bleuer, N. K., Our great doughnut and plmple flelds, Outdoor B
Indiana (December, 1975)

Carpenter, Gerald and Brown, Hbmer, Is it a well, or Just a hcle
in the-ground’ Outdoor Indiana,

Carr, Donald D.,: and Rarick, R. Dee, 1975, Clay and shale - materials
for Indiana industry: Outdoor Indlana, v. hO mo. 7, p. 31-35.

Lane N. Gary, The f0351ls -called. Indlan beads, Outdoor Indlana
(March, 1976) . .

Rexroad, Carl B., Versailles park: where historf, geoldgy, and nature
meet, Outdoor Indiand (Octoter, 1975). o

Rexroad, C. B., Underground Indiana: five famous caves: . Outdoor
Indiana, v. 41, no. 6, p. 2-31, 7 figs. i

SUBMITTED FOR PUBLICATION -

Beéker,'Leroy E., @and Kelier, Stenely J., Silurian yeefs in south-
western Indiana and their relation to petroleunm- accumulatlon, Occas.
Paper 19. :

 Bleuer, N. K., Remnant magnetism of Pleistocenecsediments in Indiana:
Indiana Acad. Sci. Proc., 1 p.

~ Bleuer, N. K., and Moore, M. C., Applled'geology of AllenfCounty,
Indiana: Spec. Rept., 56 p., 32 flgs., 13 tables, appendlx (submitted
297h-75). ' o ,

_ Bridges, Katherine, Geologic story of Shades State Park, State Park
Guide, .5 p., 4 flgs. -

Brldges, Katherlne, Geologlc story of Turkey Run State Park, State
Park Guide, 5 Pes 4 flgs.

.. .Chen, P. Y., Table of key lines 'in x-ray powder dlffractlon patterns
for 1dent1f1cat10n of clays and assoc1ated minerals.

Doheny, E. J., Droste, J. B., Shaver R. H., Stratlgraphy of the
- Detroit River Formation (Middle Devohian) of northern Indiana: Bull.,
134 p., 3 pls., 7 flgs., 2 tables (publlshed July, 1976).

Gray, H. H., The geologlc story of McCormlck s Creek State Park:
State Park Guide, 3 Pes 6 illus.

Hartke, E. J., and Hill, J. R.;‘Environmental maps for land-use
evaluation, Morgan County, Indiana: Occas. Paper, 13 p., 4 figs.
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dartke, E. J., and others including Bleuer, N. K., G=ology for
environmental planning in Marion County, Indiana: Spec. Rept., 52 p.,
1l pl., 19 figs., 7 tables.

Hill, J. R., Carr, D. D., Hartke, E. J., and Rexroad, C. B., Geology
as a contribution to land-use planning in LaPorte County, Indlana° Spec.
Rept., 43 p., 1 pl., 12 figs., 3 tables.

Hill, J. R., Environmental'geologic maps for land-use evaluations in
Johnson County, Indiana: Occas. Paper, 10 p., 4 maps.

Hutchison, H. C., Indiana Chapter in Keystone Coal Buyers Guide,
MbGraw-Hill.

Keller, Stanley J., Becker, Leroy E., Ault, Curtis, Droste, John B.,
and Shaver, Robert H., Map of Indiana showing thlckness of Sllurlan rocks
and locations of reefs and reef structures. MlSC. Map 22.

Malott, C. A .5 with 1ntroduetlon and éommentary by H. H. Gray,
‘The Flatwoods region of Owen and Monroe Counties, Indlana- Occas. Paper,
about 45 p., b figs.

Rexroad, C. B., Lithofacies relatlonshlps in Alexandrian and early
~ Niagaran rocks (Silurian) in Ipdiaena and parts of Illinois, Kentucky,
and Ohlo‘ Fastern Sec., Am. Asgoc. Petroleum Geologists Bull., 1 p.

Straw, W. T., Gray, H. .H., and Powell; R. L., EhV1ronmental geology
of the Evansv1lle area, southwestern Indiana: Spec. Rept., 29 P.> 8 figs.,
1 table.

MEMORANDUM REPORTS

Ausich, W. I., Oct. 30, 1975, Paleontological review, Clifty Creek
Lake, Wabash River basin, Indiana: 82 p., 7 pls., T figs., T tables
(for Dept. Nat. Res., ultimately for U.S. Army Corps Engineers,
Louisville).

Becker, L. E., and Keller, S. J., March 1976, The New Albany Shale
and gguivalent scrata in Indiana, submitted to ERDA for proceedlngs of
the Devonian Shale Symp051um at Morgantown, WV.

Bleuer, N. K., Hartke, E. J., and Rexroad, C. B., Oct. 1975, An
aerial field guide to the gealogy of southern Indiana: 10 p., 5 figs.
(for Nat'l. Sci. Teachers Assoc.). :

Bleuer, N. K., December 1975, Geologic investigation in a strip-mined
area south cf Switz City, Indiana, regarding a proposed sanitary landfill:
2 p., 4 pls., several exhibitions {(for Greene Co. Commissioners).

Carpenter, G. L., Carr, D. D., Eggert, D. L., and Moore, M. C.,
February, 1976, Mineral resources of Daviess County.
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Hartke, E. J., Septembei 1975,'A preliminary . géologlc‘eValuatlon of
some soil flssures on the Donald W. Gettle farh near” Petersburg in Plke
County, Indiana: 3 p., 6 figs. (for D. W. Gettle). °

Hartke, E. J., and’ Shaver, R. H., April 1976, A prellmlnary geology
evaluation of three proposed construction sites in Indiana and Develop--
ment Region 15: S p., 3 figs. (for plannlng director for Patoka Lake
Planning Region, Jasper).

Hasenmueller W A., 1976, Report on a d=monstrat10n of the-
Fennsylvania § ate University coal data system at S.I.U.

Hill, J. R., August 1975, Environmental geologic maps of Johnson
County, Indiana: 4 sheets (for Johnson Co. off1c1al)

Hill, J. R., April 1976 Geo‘oglc 1nformat10n for the Indiana Coastal
Zone Management program in the northern parts of Lake, Porter, and LaPorte
Counties, Indiana: 6 p., 2 figs. (for Div. Water, Dept. Nat. Res.).

Hill, J. R., May 1976, Geologic informat.ion for the Indiana Coastal
Zone Management Program in the northern parts of Lake, Porter, and LaPorte
Counties, Indiana: 9 p., 3 figs. (for Div. Water, Dept. Nat. Res).

Hill, J. R., May 1976, Geologic,information for “the Indiana Coastal
Zone Managem:™nt Program in the ncrthern parts of lLake, Porter, and laPorte
Counties, Indiana: 13 p., 9 figs. (for Div. Water, Dept. Nat. Res.).

Johnson, Donald O., 1972 unpublished Ph.D. thesis, Stratigraphic
analysis of the interval between the Herrin (No. 6) coal and the Piasa
Limestone in southwestern Illinois.

Smith, Ned K., May 1962, A study of deta and materials gathered by
the management of the Stony Creek Quarry. )

Snlder, John L.,'l95h, Reconnalssance fof uranium in the Indiana
coal field, U,S.G.S. unpublished thesis.

PAPERS PRESENTED AT PROFESSIONAL MEETINGS

Indiana University Paleontology Seminar (William Ausich, John Droste,
Alan Horowitz, Saleh Okla, Robert Shaver, Diane Suchomel, and James
Welch, Indiana Un1vers1ty, also Curtls Ault and Carl Rexroad, Indiana
Geologlcal Survey), 1976, The search for a& Silurian reef model° Great
lakes area (abs.): Amer. Assoc. Pet. Geol. Bull., v. 60, p. 684.

Becker, Leroy E., The New Albany Shale and equivalent strata in

Indiana, presented at the Appalachian Geology Sympos1um at Morgantown,
West Virginia, March 1976.
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Tecker, Leroy E., and Kcller, Stanley J., Silurian reefs in south-
western Indiana and their relation to petroleum accumulation, presented
"at the annual meeting of the Illingis Basin Chapter of the American
Petroleum Institute at Evansville, Indiana, April, 1976, and at the annual
meeting of the Kentucky Oil and Gas A53001at10n at Lexington, Kentucky,
June 1976.

Blakely, R. F., Whaley, J. F., Biggs, M. E., and Rudman, A. J.,
Computer-gsnerated "scale functions” for conversion of resistivity to
. Dseudovelocity logs, American Association Petroleum Geologists, April 1976.

Hreha, Andrew, Pre-Knox (Cambrian) stratigraphy in Indiana, by
Leroy E. Becker, Andrew.J. Hreha and T. A. Dawson, at the 0il and Gas
Technical Conference at Urbana, Illinois, October 1975.

Patton, John B., Urbanization and nineral resources, presented at
the annual meeting of the Indiana Mineral Aggregates Assoc1at10n, February

1976.
PUBLIC LECTURES

Ault, C. H., Geology as & profess1on, Church of Jesus Christ of
Latter-Day Saints, July 1976.

Ault, Curtis, Silurian reef and inte:ree” rocks of northern Indiana:
stratlgraphy, high-calcium limestone, associated sphalerlte, and field
trip review, ‘Indiana Geologists, April 1976.

 Ault, Curtis, Fossils and rocks, April 1976.

Blever, N. K., Sept. 22, 1975, The ancient Teays watercourse, its
course and history from its rise in mountains to its mouth in the Gulf
of Mexico: Indianapolis Sci. Club.

Blever, N. K., Oct. 31, 1975, Remnant magnetism nf Pleistocene
sediments in Indiana: Indiana Acad. Sci., Indianapolis,

Bleuer, N. K., Nov. 22, 1975, Geology of Warren County: Warren Co.
Hist. Soc., Independence, Ind.

Bleuer, N. K., Feb. 1976, Geology of streams and rivers of Indiana:
Indiana Univ. experimental class on Indiana rivers.

Carr, D. D., Coal Resources of Indiana, Bloomington Central Lions
Club, April 1976.

Gray, H. H., June 16, 1976, Geology of southern Indiana: Youth
Conservation Corps., Branchville, Ind.
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Hartke, E. J., Mar. 15, 1976, Organization and function of the
Geological Survey in relation to its. env1ronmental program: Indiana
Assoc, Reglonal Councils, -Indianapolis.

Hartke, E. J., May 8 1976, Value of accurate and detailed water
well logs to geologic. 1nvest1gat10ns. Nat' l Water Well Assoc.,
Nashville, Ind. '

Hill, J. R., Nov. k&, 1975, Environmental geology. Grandv1ew School
Indianapolis. ‘ _

Hill, J. R., May 19, 1976,'Rdcks and minerals and other geology of
Brown County: fmaw Bone Camp for elementary school children, Gnaw Bone,
Ind. ) _ ! ;

Moore, Michael, The birth of three rivers -- a glacier molds the
land, Three Rivers Rock and Mineral Society, June 1976.

Patton, John B., October 1975, The interruptible contract between
nature and society: non-renewable resources and non-renewable civiliza-
tions, at the Methodist Conference, Nashville, IN,

Patton, John B., May 1976, Brick by brick - stone by stone, presented
at the annual meeting of Historic Madison,. Inc.

Patton, John B., June 1976, Limited resources and unlimited demand,
- for the Land Use Conference at I,U, Campus, South Bend.

Rexroad, C. B., Oct. 31, 1975, Paleoecology and provincialism of |
conodonts: 1Indiana Univ. micropaleontology class.

Rexroad, C. B., Nov. 3, 1975, Conodovt blostrat1graphy Indiana
Unlv. geology class. .

Rexroad, C. B. (with Liebe, R. M.), April 29,,1976,‘Conodonts'from
Alexandrian and early Niagaran rocks in the Joliet, Illinois, area:
North-Central Sec., Geol. Soc. America, Kalamazoo, Mich.

Shaffer, Nelson, Meteorites, Bloomington Gem and Mineral Club,
- September 1975.

Shaffer, Nelson, Meteorites, Indiana'Géologists, December 1975.-
Shaffer, Nelson, theofites, Muncie Rock and Mineral Club, May 1976.

.Shaffer, Nelson, Industrial minerals of Indiana, Bloomington Gem
and Mineral Club, May 1976.

Shaver, R. H., Sept. 24, 1975, Problems in Silurian stratigraphy
of the Michigan Basin: Michigan Basin Geol. Soc., East Lansing, Mich.
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Chaver, R. H., Oct. 4, 975, Status of national SEPM and plans .
for its 50th anniversary observation: Great Lakes Sec., Soc. Econ.
Paleontologists and Mineralogists, Fort Wayne, Ind.

Shaver, R. H. (with Droste, J. B.), Oct. 6, 1975, Collation of
Salina evaporite cycles in the Michigan Basin and reef-bearing rocks
of the Wabash Platform: Eastern Sec., Am, Assoc. Petroleum Geologists,
East Lan81ng, Mich. o

Shaver, R. H., Oct. 11, 1975, Nature of fossils: Seventh Day Adventists
Church Camp, Rloomington, Ind.

Shaver, R. H., Dec. 15, 1975, A regional‘étratigraphic synthesis for
Silurian reefs, evaporites, and hydrocarbons- Indiana-Kentucky Geol. '
Soc., Evangville. .

‘Shaver, R. H., Feb. 13, 1976, The great Silurian facies: a synthesis
from reef and evaporite stratigraphy of the Great Lakes area: Univ.
Illinois Geology Oolloquium, Urbana. -

Shaver, R. H., Mar. 18, 1976, Middle and Upper Silurian stratlgraphy
of Great Lakes area: Indiana Univ. class.

Shaver, R. H., May 1, 1976, Silurian rocks and faunas of northern
Indiana and Illinois: field trip group of North-Central Sec., Geol. Soc.
America, Harvey, Ill. ‘ :

Shaver, R. H., for Indiana Univ, Paleontology Seminar, May 27, 1976,
Search for a Silurian reef model: Great Lakes area: Auspices.Great
Iakes Sec., for Soc. Econ. Paleontologists and Mineralogists 50th
Anniversary Commemorative Session, New Orleans.

PUBLIC FIELD TRIPS

Hartke, E. J., and Rexroad, C. B., October. 1975, A real geology -
field trip in southern Indiana (for Nat'l. Sci. Teachers Assoc.).

Hutchison, H. C., Greene ‘and Cléy Counfies for graduate students
from the I.U., Department of Geology, May 1976.

Patton, John B., Led a walking tour to sites of historic scientific
interest in New Harmony for the Spring meeting of the Indiana Academy of
Science, April 1976.

Patton, John B., Hosted & meeting and fiéld trip of comnittee C-18,
Natural Building Stone, of American Society of Testing and Materials,
Was elected vice-chairman for 1976-77, April 1976.

Shaver, R. H., February 28 - March 1, 1976, Silurian reefs of
Indiana and Ohio (for Denver geologists).
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Shaver, R. H., April 35f- May 1, 1976, Silurian reefs, interreef
facies, and faunal zones of northern Indiana ard northeastern Illln01s
(for North-Central Sec.,’ Geol. Soc. Amerlca) :

ACTIVITIES
Curtis Ault--- Chairperson of Indfana University Staff Council for 1976.
President of Indiana Geologists for one year beginning April 1976.
Member ova.U. Salary Equity Review Committee,
Leroy E. Becker -- Member of the Potential Gas Committee,
| Gerald Carpénter'-- Méiﬁer of the’AAPGICémmiftee”on Statistics of Drilling.

Donald D. Carr -- Secretary-Treasurer, Industrial Minerals D1v131on, SME
""of AIME} nominated to Chalrman-Elect of‘the Division.

Appointed a member of thwe Research Commlttee of . the Interstate
. Mining Compact Comm1s51on. ’ ,

Appointed to membershlp on the AAPG Strateglc Commlttee on Public
Affairs to act as a direct communlcator with representatlve Lee
H._Hamllton. :

MEmber of delegatlon headed by the Lt. Governor that discussed the
advantages of an Indiana site for a coal llqulflcatlon plant with
Gulf Mineral Resources Company in Denver.

Appointed to the Lt. Governor's Scienne Advisory Committee to
study Indiana's natural gas situation, September 1975.

Pei~Yuan Chen ~- Working'member of the Committee on Correlation of
Kaolin Genesis and Age (International Geological Congregs) 1975.

Harold C. Hutchison -- Appoihted to the It. Governor's SciencetAdviSOry
Committee to study Indiana's natural gas situation, September 1975,

Stanley J. Keller -- Contributed date on natural gas, crude oil and shale
production in Indiana for the Lieutenant Governor's Science Adv1sory
Commlttee. :

Michael Moore -- Central Area Correspondent for the National'Speléélogical
Society News.

John B. Patton -- Served on the Energy Task Force of the It. Governor's
Science Advisory Committee, July - Seplember 1975.



Jchn I, Patton -- Attended meeting of American Commission on Stratigraphic
Nomenclature as member representing the Association of American
State Geologists. October 1975.

Participated in meeting of Natural Construction Materials Committee,
October 1975.

Participated in meeting of Association of American State Geologists,
October 1975.

Participeted in the Spring meeting of the Indiana Academy of Science,
April 1976.

Served on the Agricultural Resources Utilization Task Force of the
Midwest Governor's Conference, May 1976.

Served as chairman of the Resolutions Committee of the Association
of American State Geologists, June 1976.

Participated in meeting of Interstate 0il Compact Commission at
Wichita, Kansas as member of the Research Committee and the Erergy
Committee, June 1976.

Presented the annual Honorary "Aggie" Award "In recognition of
outstarding years of service to the Indiana Mineral Aggregates
Association and the people involved." at the annual meeting of the
Indiana Mineral Aggregates Association, February 1976. )

R. Dee Rarick -- Served as a participating judge for the 1976 Earthwatch
Scholarsrips Project sponsored by the Department of Public
Instruction, March 1976.

Robert H. Shaver -- Served as a representative of the Soc. Econ.
Faleontologists and Mineralogists at Washington, D.C., The American
Geol. Institute sponsored a conference at the White House on Energy,
B.vironment and Bducation.

Served as a representative of SEFM at the American Association of
Petroleum Geologists Advisory Council meeting in Tulsa, Oklahoma.

Served as a representative of SEPM at the American Geol. Imst.
Governing Board meeting at New Orleans, la., May 1976.

Served as a representative of SEPM at the American Geol. Inst.
Governing Board meeting at Salt Lake City, October 1975.

Dan Sullivan -- Served as a member of the API's 13-man national committee
on crude reserves.

Member of the API Subcommittee, Tri-State Area that gathers reserve
data for Illinois, Indiana, Kentucky and Michigan.
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