MEMORIAL TO
JOHN CHAPMAN FRYE (1912-1982)

H. B. Willman
Illinois State Geological Survey

“This situation has led to a deplorable lack of transfer of information from the
geologic community to the political decision makers . . . . . In the next few
decades, geologic data and advisory input will be needed more urgently than has
ever been the case . . . . . When we view an exponeniially increasing population
set in apposition to finite mineral and land resources, the urgency of the situation
becomes apparent.”

In these words John C, Frye expressed coneern for the basic responsibility of
geology to society, views gained from a long career as head of two state geological
surveys, active participation in national organizations, commissions, and panels,
and dedication to research in applied and theoretical geology. They were spoken
in 1980 at the 75th Anniversary of the Illinecis State Geological Survey, where he
served as Chief for 20 vears (1954-1974). When he died at age 70 on Novemnber 12,
1982, at Boulder, Colorada, he had only recently retired after 8 years as Executive
Director of the Geological Society of America.

John Chapman Frye was born in Marietta, Ohio, July 25, 1912, the son of
Harley Edgar and Maude Vesta (Chapman) Frye. His father was a construction
engineer and took part in building the flood-control dams along the Muskingum
River in Ohio. John graduated from Marietta College with an A.B. degrec in 1934.
Marietta College awarded him an honorary Sc.ID. in 1955. After a term at Ohio
State University, Columbus, Ohio, in 1935, John transferred to the State University
of Towa, Iowa City, Iowa, where, under Professor A, C. Trowbridge, he received
an M.S. degree in 1937 and a Ph.D. in 1938. His doctorate thesis, “Additional
Stadies in the History of Mississippi Valley Drainage,” a cooperative study with
the Towa and Illinois Geological Surveys, made for him an early start in the
Pleistocene geology of the Midwest, the dominant research activity in his career.

John's professional career after college began with the Groundwater Division
of the U.S. Geclogical Survey in Kansas, where he served as Junior Geclogist
(1938-1940) and Assistant Geologist (1940-1942). He prepared reports on the
groundwater rescurces of Meade and Atchison Counties and made his first studies
of Pleistocene deposits and the Pliocene Qgallala Formation in the Great Plains
west of the glaciated region.

In 1942 he accepted an appointment as Assistant State Geologist of Kansas
and began a career in administration. By 1943 he was in charge of the Survey. In
1945 he became Executive Director, and in 1952 State Geologist, having served
under another eminent geologist, Raymond C. Moore. He also maintained an
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academic career as Assistant Prolessor of Geology at the University of Kansas in
1942, Associate Professor in 1945, and full Professor in 1952, teaching courses in
glacial geology and geomorphology.

As Director of the Kansas Geological Survey he expanded studies supporting
the mineral industries. particularly those associated with oil, gas, and ground-
water, as well as basic research in stratigraphy and paleontology. In his own
research he pressed ahead in geomorphology and lute Cenozoic stratigraphy, col-
laborating in several studies with A. Byron Leonard in molluscan paleontology,
Ada Swincford in mineralogy, Claude Hibbard in vertebrate paleontology. and
James Thorp in soil science. These studies made major contributions to strati-
graphy of the loess deposits of central Kansas and to correlation of the nonglacial
stratigraphy of central and western Kansas with the glacial sequence in the
eastern part of the state. With Moore and others he wrote a major bulletin on the
Rock Column of Kansas. With Leonard he wrote a classic velume on the Pleistocene
of Kansas. It introduced a classification for Pleistocene scdiments based on new
stratigraphic dala and on principles (then new} Lhat require distinetion of units
based on rock tvpes from those that represent intervals of time. In 1850, he led the
third of a series of ficld conferences sponsored by State Geologists that brought the
new Great Plains stratigraphy to the attention of specialists from many states, In
12 years with the Kansas Geological Survey he was author, or coauthor, of more
than 60 papcrs,

In 1654, John was appointed Chief of the Hlinois State Geological Survey sue-
ceeding Morris M. Leighton, another eminent Pleistocene geologist who had built
the Survey to an outstanding position among state surveys during his 31 vears as
Chicf. Tt was a time when significant growth of the budget permitted John to
develop further growth of staff and cxpansion of the program. It was also a time of
significant advances in technology, particularly geochemistry, geophysics, and
computer sciences. New equipment was added in many of the laboratories. A
laboratory in isotope geochemistry was established. Neutron activation analysis
and low-temperature ashing of coal for mineral-matter studies werc started.

Under his administration cooperative research with the Natural History and
Water Surveys was greatly increased. With the Natural History Survey a Natural
Resourees Studies Annex building with additional laboratory facilities and storage
for well sumples, cores, fossil collections, and other materials was built. In cooper-
ation with the Water Survey a field office was estublished in Naperville and later
in Warrenville to give geological service to the Chicago region.

The many new projects started under his adrministration included a compre-
hensive study of the Lake Michigan shoreline features and cooperation with other
state ageneies on erosion controls, The lake bottom sediments in Lake Michigan
were studied and correlated with glacial sediments on the bordering lands.

John encouraged and increased summer emplovment at the Survey of teachers
and students of geclogy, mostly from colleges and universities in Illinois, which
supported active projects and stimulated local interest in Illinois geology.

Within the Survey he increased the joint research projects between the geolog-
ical and geochemical groups. He restyled the Circular series and introduced new
series of publications, called Illinois Mineral Notes and Environmental Geology
Notes, designed for rapid dissemination of research. His emphasis on publication
stimulated additional research, He was generally accessible to all members of the
staff, and he initiated frequent meetings tor discussion of problems and programs.
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He gainced favor from the stall by holding administrative reports to a necessary
minimum.

A major influence in increasing the produetivity of the Survey was his personal
dedication to research, as indicated by the manv evenings and weekends he put in
at the Survey.

Both of John's successors, Jack A, Simon (1974-1981) and Robert E. Bergstrom
(1981-1983) had risen through the Survey organization and had muny vears expe-
rience with him in direction of the organization.

By the time John beeame Chief of the Hlinois State Geologica! Survey his pro-
tessional standing and administrative accomplishments were widcly recognized,
and he was in demand for public service on many naticnal and state c()mrﬁittecs,
commissions, and pancls. He served on the National Research Council as a member
of the Earth Science Division representing the Socicty of Economic Palcontologists
and Mineralogists (1858-1970), and on many committces. including the Executive
Committee of the Earth Science Division (1961-1964, 1972-1974). the Committee
on Geologic Aspects of Radioactive Waste Disposal {1956-1964. Chairman 1962-
1964), the Advisory Committee on Earth Resources Remote Sensing, advisory to
the U.S. Department of Interior (1966-1974, Chairman 1966-1969), the Panel on
Geology and Mineral Resources (1966-1971), the Committee on Mineral Science
and Technology, advisory to the U.S. Bureau of Mines (1966-1969), and the Com-
mittee on Radioactive Waste Management, advisory to the Atomic Energy
Commission, including the Panels on Disposal in Salt Mines, on Bedrock Disposal
at the Savannah River Plant, and on Engineered Surface Storage (1968-1974,
Chairman 1970-1974),

For the U.S. Department of the Interior he was a member of the Sceretary’s
Survey Committee for the Geological Survey (the Van Pelt Committec, 1953-1954)
and the Advisory Committee to the Secrctary of the Interior for the Geological
Survey (1960-1966). He received the Public Service Award from the Department
in 1972,

John was elected to membership in the Nutional Academy of Eungineering in
1971 and served on the Committce on Environmental Engineering and also the
Panel on Solid Waste, advisory Lo the Department of the Navy,

He served on the U.S. National Commission for UNESCO (1967-1972), on the
Executive Committee (1967-1972}, the Committee on Natural Sciences (1967-1970),
and the Committee on Man and His Environment (Vice-Chairman 1970-1972).
He served on the Scientific Manpower Commission {1956-1958), and on the
Advisory Committce on Future Oil Prospects of the National Petroleum Council
{Chairman for Region 9, 1968-1970).

For the Ozk Ridge National Laboratory he served on the Advisory Committee
on Heulth Physics (1959-1972), the Advisory Committee on Chemical Technology
{1972-1974}, and the Environmental Sciences Advisory Committee (1974}, He was
a member of the Scientific Commitlec on Problems of the Environment of the
International Council of Scientific Unions,

John served on the American Commission on Stratigraphic Nomenclature
(1955-1962), and was Chairman (1957-1959) during the formative stage of the
stratigraphic code of 1961. He was on the Commissions on Loess and on Strati-
graphy of the International Association for Quaternary Geology (1970-1974),

In his professional services in Illinois, John was a member of the Science Ad-
visory Council to the Governor of Illinois (1964-1974). He held various offices and
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troduced in 1958, three years before a similar code was published by the American
Commission on Stratigraphic Nomenclature. The new policy used multiple classi-
fications, each elassification based on specific characteristics of rocks and each
entirely independent. Where only three classifications had been used, it introduced
six classifications and later two more were added. Although it carried the practice
farther than has been followed by other states, or by the American Commission
codes, individual classifications were used by others. The report received com-
mendations from Europeans for presenting the American viewpeint on stratigraphic
classification, which, at that time, differed strongly from Eurcpean practice.

A study with Willman of the loesses along the [llinois and Mississippi Valleys
and new radiocarbon dating of shells resulted in a major revision of the classifica-
tion of the Wisconsinan Stage in 1860,

Although the new policy required significant changes throughout the strati-
graphic column, major chunges were required in classifying Pleistocene sediments,
which had been differentiated somewhat indiscriminately on the basis of genesis
and age. The complex glacial, water-laid, and wind-blown deposits were classi-
fied for the first time as rock-stratigraphie units — formations and members —
based on characteristics similar, at least in prineiple, to such units in the bedrock.
This work was published in a bulletin on the Pleistocene of Illinois with Willman
in 1970 and has been widely used.

In addition, John, with Glass and Willman, took part in the study of the
mineralogy of glacial tills and their weathering profiles, and with Byron Leonard
on Pleistocene molluscan faunas and their environmental mgmfmanee

One of John's major interests was in environmental geology, a term coined in
1963 by James E. Hackett of the llinois Survey. John viewed environmental geology
as a means of focusing public and professional interest on the application of
geology to the welfare of man. ITe enlarged on this subject in lectures and publica-
tions, and he established a publication series, “Environmental Geology Notes,” in
the Illinois Geological Survey. Environmental geology has become accepted
world-wide as important to the life of all people, and many geological surveys
have sections devoted to the subject.

In addition to his research activities at the Illinois Survey, John spent part of
his vacations in Texas with Byron Leonard studying the physiographic history of
the Red and Pecos Valleys for the Texas Bureau of Economic Geology and in New
Mexico working with Leonard and Glass on the Pecos Valley for the New Mexico
Bureau of Mines and Mineral Resources. The latter studies established caliche and
clay mineral zonation of the Pliocene Ogallala Formation, differentiated the
Ogallala from the Pleistocene sediments, and determined the westward limit of
the Ogallala. The molluscan faunas indicated the environmental conditions during
Ogallala time. John also held an appointment with the Desert Research Institute
of the University of Nevada and served as a consultant on studies of Pleistocenc
sediments.

His unpublished works concern the terraces of the Pecos Valley in New Mexico
{(with Leonard and Glass}, the possibility of glaciation and the origin of the geest
in the Driftless Area of Northwestern Illinois (with Willman and Glass), and the
stratigraphy of the loess and the Pleistocene history of the Lower Mississippi Valley
(with Willman and Glass). Field work on these studics was completed before his
death, and reports are in preparation for publication.

John gave to the Survey his very large collection of reprints, which has been
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expanded by contributions from others of the staff and grows continuously. It has
hecome particularly useful as a ready source of information on Pleistocene and
late Tertiary stratigraphy, and on sedimentation, groundwater. and environmental
subjects.

When John retired from the Illinois Geological Survey in 1974, he accepted
the uppointment as Executive Dircetor of the Geological Society of America and
moved to the headquarters at Boulder, Colorado. His appointment wus extended
two years beyond normal retirement, and after cight vears service he retired in
June 1982, only five months before his death. John is credited with a dramatic
turnaround in the Society's [inancial health, with major advances in streamlining
operations at headquarters. and with leadership in organizing and managing new
society aclivities, The GSA Foundation was established and obtained funding for
the Decade of North American Geology, a project to celebrate the Society’s 1988
Contennial, for which he provided the initial leadership.

In the announcement of his death from GSA Headquarters, it was stated that
“perhaps John’s most important contribution to GSA was his ongoing effort to
stimulate and encourage greater participation in the Society's affuirs by the
merbership . . . . . The resull of that effort has been new awareness among the
membership of GSA’s position and the role the Society must play in the future to
best serve the geological sciences.”

Despite the continuing demands of administration and public services, which
started early in his career. John attained recognition as an outstanding, broadly
informed scientist, and a specialist in the field of late Cenozoie, particularly
Pleistocene, geology. He had, if cffeet, three contemporaneous careers, and he
cxcelled in all because he was remarkably well orgunized, had an outstanding
memory, scemed never to run out of energy, knew neurly everyone, und could
write the first draft of a report while others were deciding where to begin.

Field work was his principal relaxation, but he did not neglect his administra-
tion responsibilities, often delaving a ficld trip or relurning by air to attend a
hastily called meeting. He led many field conferences; two of them, for the Inter-
national Asscciation for Quaternary Research Congress of 1966 at Boulder, Colorado,
permitted him to display Illinois Pleistocene stratigraphy to geologists from many
countries and resulted in a continuing exchange of ideas on intercontinental cor-
relations.

John was particularly efficient in the ficld. Nearly always the first in the party
to get his well-worn trench pick into the ground, he did more than his share of the
physical work. He drilled an auger hole fuster thun most, and when it was partic-
ularly hard going could always make a few more inches, so he did most of the
augering. He insisted on making adequate notes and sketches before leaving an
exposurc. Before turning in every night he called for a conference and then wrote
a summary of the findings of that day.

John was not an early starter, but he used the day to the last glimmer of light,
even when two hundred miles from home, Field time was precious, and he drove
from locality to locality ut the maximum rate car and highway could stand. Your
first ride with him on a gravel road was a chilling expericnee, but you soon realized
that he was a skillful driver, and survival was most likely, Oddly enough his most
severe accident, although minor, occurred in a town when the car was standing
still, waiting for a rushing fire truck to pass. Unfortunately, the driver of the car
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coming behind had eyes only for the fire truck. John suffered the only injury, a
very sore neck from the whiplash.

Only his close associates realized that John was somewhat timid about meeting
people, a characteristic concealed by his [riendly manner and his efiective presen-
tation of talks at meetings. He had a strong aversion to anylhing pretentious or
self-promoting. Public plaudits were not his style. He appreciated and rewarded
accomplishments and was generous in sharing the prestige of senior anthorship.
When he arrived as Chief of the Illinois Geological Survey, formality went oul the
door, te the consternatlion of some, the pleasure of many.

Dr. A. Byron Leonard, his close associate for many vears, wrote an apprecia-
tive memorial of John tor the Kansas Geological Survey entitled “A Better Friend
Hath No Man,” which expresscs a deep regard that was clearly mutual, and was
shared by many. His friends extend from coast to eoasl and to many countries.

John was a devotee of classical music. His principal hobby was photography,
and he built equipment for his darkroom. He was attached, spiritually, to his cars,
and, in his carly days at the Survey. it was easy to believe that nothing could be
seriously wrong with a man who was so devoted to an old Studebaker stalion
wagon. John was a Mason, Rotarian, and a member of Sigma Xi, Sigma Gamma
Epsilon, Alpha Sigma Phi, and the Cosmos Club of Washington, DC.

He and his wile, Ruth, were frequent and gracious entertainers, and an even-
ing in their home was alwuys a pleasant time with stimulating exchanges of ideas
on current events as well as those of cons past.

After he retired from the Ilinois Geological Survey John returned each summer,
except his last, to continue field studies in Illinois, Tt was a particularly enjoyable
time when Ruth accompanied him. John's intense dedication to his professional
carcer came not only from the challenge of his opportunities but even more from
strong devolion to his family.

John married Ruth I.. Heizer, ol Westerville, Ohio. his girlfriend of high
school and college duys in Marietta, in 1936. They had two daughters, Sally Jean
Schwartzlose, of Evanston, Illinois, and Terri Ruth Toedter, of Rivadh, Saudi
Arabia, and three grandchildren, all of whom survive. A son, John Douglas Frye,
died in 1970.

In August of 1982 John enjoved his usual field work in New Mexico with
Byron Leonard and members of the New Mexico Burcau of Mines and Mineral
Resources, and he seemed to be in normal good health. He was planning on going
to the Geological Society of America meeting in early November, but he became
ill only a few days belore scheduled departure. An operation {or all stones revealed
an advanced stage of cancer. He lived only about two weeks afterward. His family
was with him when he died at Boulder on November 12, 1982,

We wish that John could have had time for another carcer -— retivement. He
probably would have made a big project of it, with him doing most of the work.
John certainly enjoved his lile. it was full cnough for any man.

Many members of the staff of the [llinois State Geolegical Survey contributed
to his memorial, Other memorials for John C. Frye include the following: William
C. Ackermann, National Academy of Engineering, in press; Robert E. Bergstrom,
State Geologists Journal, v. XXXXV, p. 54-35, 1983; and A. Byron Leonard, The
Jouarnal, Kansas Geological Survey, v. 5, no. 1, p. 6-8, 1983.
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fwith Ada Swineford) A Mechanical Analysis of Wind-Blown Dust Compared with Analyses of Locss:
American Journal of Science, v. 243, p. 249-255.

Problems of Pleistocene Stratigraphy in Central and Western Kansas: Journal of Geology, v. 53, p. 73-93.

Valley Ercsion Since Pliocene “Algal Limestone™ Deposition in Central Kansas: Kansas Geological
Survey, Bulletin 60, pt. 3, p. 83-100.

Geology and Ground-Water Resources of Thomas County, Kansas: Kansas Geological Survey, Bulletin
59, 110 p.

1946
{with Ada Swineford) Petrographic Comparison of Pliveene and Pleistocene Volcanic Ash from Western
Kansas: Kansas Geological Survey, Bulletin 64, pt. 1, p. 1-32.

Possibilities of Kansas Minerals for Industrial Use: Kansas State College Engineering Experiment Station,
Bulletin 47, p. 139-142.

Review of Studics of Pleistocene Deposits in Kansas: American Journal of Seience, v. 244, p. 403-416.

{and Ada Swineford) Silicified Rock in the Ogallala Formation: Kansas Geological Survey, Bulletin 64,
pt. 2, p. 33-76.

The High Plains Surface in Kansas: Kansas Academy of Science, Transactions, v, 43, p. 71-86.

{with W. A. Price and M. K. Elias} Algal Reefs in Cap Rock of Ogallala Formation on Llano Estacado
Plateau, New Mexico and Texas: American Association Petroleum Geologists, Bulletin, v. 30, p.
1742-1746.

1947

(and Ada Swineford) Solution Features on Cretaceous Sandstone in Central Kansas: American Journal
of Science, v. 245, p. 366-3749.

{and O. §. Fent) The Late Pleistocene Loesses of Central Kansas: Kansas Geological Survey, Bulletin
70, pt. 3, p. 29-52.

1948
Pliacene-Pleistocene Boundary in the Great Plains — Evidence and Problems: Geological Society of
America, Bulletin, v. 59, p. 595-604.

{and Ada Swineford and A. B. Leonard) Correlation of Pleistocene Deposits of the Central Great Plains
with the Glacial Section: Journal of Geology, v. 56, no. 6. p. 505-325.

1948
{and Ada Swineford) The Plains Border Physiographic Section: Kansas Academy of Science, Transaction,
v. 52, no. 1, p. 71-81.

{and V.C. Fishel) Ground Water in Southwestern Kansas: Kansas Geological Survey, p. 1-24.

fand A. B. Leonard) The Pleistocene Stratigraphic Sequence in Northeastern Kansas: American Journal
of Science, v. 247, p. 883-859.

fand A. R. Leonard) Geology and Cround-Water Resources of Norton County and Northwestern Phillips
County, Kansas: Kansas Geological Survey, Bulletin 81, 144 p.

tand Nurman Plummer, R. T. Runnels, and W. B. Hladik} Ceramic Utilization of Northern Kansas
Pleistocene Loesscs and Fossil Soils: Kansas Geological Survey, Bulletin 82, pt. 3, p. 49-124,

Use of Fossi) Soils in Kansas Pleistocene Stratigraphy: Kansas Academy of Science, Transactions, v. 52,
no. 4, p. 478-482,

1550
Qrigin of Kansas Great Plains Depressions: Kansas Geological Survey, Bulletin 86, pt. 1, p. 1-20.

{(and K. L. Walters} Subsurface Reconnaissance of Glacial Deposits in Northeastern Kansas: Kansas
Geological Survey, Bulletin 86, pt. &, p. 141-158.

1951 :
(with R. C. Moore and others) The Kansas Rock Column: Kansas Geological Survey, Bulletin 89, 132 p.

Importance of Pleistocene Studies for Ground-Water Investigations in Kansas: Kansas Academy of
Science, Transactions, v. 34, no. 2, p. 226-232.

tand A. B. Leonard) Stratigraphy of the Late Pleistocene Loesses of Kansas: Journal of Geology, v. 59,
no. 4, p. 287-305.

{with Ada Swineford) Petrography of the Peoria Loess in Kansas: Journal of Geology, v. 59, no. 4, p.
306-322.

Soil-Forming Intervals Evidenced in the Kansas Pleistocene: Seil Science, v. 71, no. 8, p. 403-408.
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Mineral Resources Research and Activities of the State Geological Survey, 1956-19537. Anoual Report,
Department of Registration and Lducation, State of Ulinois (also issued as Hlinois Ceological Survey,
Reprint Serics 1958-A), 37 p.

fwith I1. B. Wiltman and D. H. Swann] Stratigraphic Policy af the llinois State Geological Survey:
Tilinois State Gealogical Survey. Circular 249, 14 p.

(with Adu Swineford and A. B, Leounard) Petrology of the Plincene Pisolitic T.imestone in the Greal
Plains: Kansas Geological Survey, Bullelin 130, pt. 2. p. 97-116.

tand G. M. Richmond} Problems in Applying Standard Stratigraphic Practice in Nonmarine Qualernary
Deposits: Stratigraphic Commission, Note 20; American Association Petrolcum Cenlogists, Bulletin
42 p. LO7D-1983

Preparation of New Stratigraphic Code by American Commission on Stratigraphic Nomenclature:
Stratigraphic Commission, Note 21 American Association Petroleum Geologists, Bulletin, v, 42,
P, 1984 1986,

{and H, B. Willtuan) Permafrost Features near the Wisconsin Glucial Margin in Illineis: Amuricun
Journul of Science, v. 256, p. 315-524.

1959
Climate and Tester King's “Uniformilarian Natore of illslopes:™ Journal of Geology. v 67, no. 1,
p. 11-113,

Minera] Besourve Research and Activities of the State Geologicul Survev, 1957-1938. Annual leport,
Depariment of Registration aud Education, State of Hlinois {alsa issued as Mlinois Geological Survey,
Reprint Series 1959-A). 40 p.

tand A. B. Leonard) Correlation of the Ogallala Formation (Neogene) in Western Texas with Localities
in Nebraska: Bureau of Feonomic Geology, The Universily of Texas, Report of Investigations 39.
p. 1-46.

fand A. B. Leonard) Flint Lills Physiography: in Guidebook, 24th I'ield Conference, Kansas Geaological
Socicty, October, 1959 p. T4-85.

1360

fand H. B. Willman) Classification of the Wiseonsinan Stage in the Luke Michigan Clacial Tobe: Hlinois
State Geological Survey, Circular 283, p. 1-16.

fand P. R. Shaffer. [1. B. Willman. and G. E. Lkblaw) Accretion-Gley and the Cumbaoti] Dilernmnia:
American Journal of Seience, v. 238, p. 185-190.

Mineral Resource Rescarch and Activilies of the State Geological Survey, 1855-1839: Annual Report,
Depariment of Registration and Education, State of Ilinois (Tlinois State Geological Survey, Reprint
Series 196(-A). 539 p.

fand H. B. Willman and H. 1. Glass) Gumbotil, Accretion-Gley und the Weathering Profile: Tllinois
State Geological Survey. Circular 295, 39 p.

{with A. B. Leonard) Wisconsinan Molliscan Faunas of the Illinois Valley Region: [linals State Geolog-
ical Survey, Circulur 304, 32 p,

1961

iand H. B. Willinan) Continental Glaciation in Relation to McFarlan's Sea-Level Curves for Louisiana:
Geological Socicty of America, Bulletin. v. 72, p. 991932

Fluvial Deposition and the Glacial Cyele: Journal of Geology. v. 69, no. 5. p. 600-603,

Mineral Resource Research and Activities of the State Geological Survey, 1959-1960: Annual Report,
Department of Registration and Education, State of Hlinois (Tllinois State Geoloyical Survey., Reprint
Series 1961-AA) 38 .

1962

fand H. B. Willman) Morphostratigraphic Units in Pleistocene Stratigraphy: Stratigraphic Commission,
Note 27: American Association Petroleum Ceologists, Bulletin, v. 46, p. 112-113.

Comparison Between Pleistoecne Deep-Sea Temperatures and Glacial and Tuterglacial Episodes: Geo-
logical Society of America, Bulletin, v. 73, no. 2, p. 263-266.

Ground Water Supplies and Geologic Besearch: The Virginia Jonrnal of Selence, v. 13. N.5., July,
1962, p. 135-143.

(with A. B. Leonard) Pleistocene Molluscan Faunas and Physiographic History of Fecos Valley in Texas:
The University of Texas, Bureau of Feonomic Geology, Report ol Investigations 45. p. 1-42.

tand H. I3, Class and H. . Willman) Stratigraphy and Mineralogy of the Wisconsinan T.oesses of Hlinois:
Minois State Geological Survey, Cireular 334, 55 p.
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1963
fand A. B. Leonard) Pleistocene Geology of Red River Basin in Texas: The University of Texas, Bureau
of Economic Geology, Report of Investigations 49, p. 1-48.

fand H. B. Willman) Development of Wisconsinan Classification in Illinois Related to Radiocarbon
Chronology: Genlogical Socitety of America, v, 74, p. 301-505.

fwith H. B, Willman and H. 12, Glass) Mineralogy of Glacial Tills and Their Weathering Profiles in
Iinpis — Part I, Glacial Tills: Hlinois State Geological Survey, Circular 347, 553 p.

fand H. B. Willman) Loess Stratigraphy, Wisconsinan Classification and Accretion-Gleys in Central
Western Illinois: Hlineis State Geological Survey, Guidebook Series 5. 37 p.

Problems of Interpreting the Bedrock Surface of Hlinois: linois State Academy of Science, Transactions,
v. 56, no, 1, p 311

{and H. . Glass, A, B. Leonard, and H. B. Williman) Late Pleistocene Locsses of Midwestern United
States of America: Biuletva Peryglacjalay, Nr. 12 {Lodzkie Towarzystwo Naukowe, Wydzial ITi),
Lodz 1963, p. 111-118.

1964
(with 1. D. Glass and H. B. Willman) Record of Mississippi River Diversion in the Morton Loess of
llinois: Illinois State Academy of Science, Transactions, . 37. no. 1, p. 24-27.

{and A. B, Leonard) Relation of Ogallala Formation to the Southern High Plains in Texas: The University
of Texas, Bureau of Economic Geology, Report of Lovestigations 51, p. 1-25,

{(and II. B. Willman and H. D. Glass) Cretaceous Deposits and the Illincian Glacial Boundary in Western
Tllinois: Ulinois State Geological Survey, Circular 364, 28 p.

Mineral Resource Hesearch of the Illinois State Ceological Survey: Illineis State Geological Survey,
Reprint Series 1964-K: Reprinted from Annual Report, Hlinois Department of Registration and
Education, 12 p.

1965

fand H. 3. Willman and R. F. Black) Outline of glacial geology of Iliinois and Wisconsin: in H. E.
Wright, Jr.. D. G. Frey {eds.), The Quaternary of the United States: International Association Quat-
ernary Research Tth Congress, Princeton University Press, Princeton, New Jersey. p. 43-61.

{and A. B. Leonard) Quaternary of the Southern Great Plaing: The Quaternary of the United States.
Princeton University Press, p. 203-216.

{with R. B. Morrison) Correlation of the Middle and Late Quaternary Successions of the Lake Lahontan,
L.ake Bonneville, Rocky Mountain (Wasatch Range), Southern Great Plains, and Eastern Midwest
Areas: Nevada Bureau of Mines, Report 9, 45 p.

Research and Service of the Illinvis State Geological Survey: Annual Report, Department of Registration
and Education, State of Tllinois; Hlinois State Geological Survey, Reprint Series 1965-1, 13 p.

{with P. J. Munson} Artifact from Deposits of Mid-Wisconsin Age in Illinois: Science, v. 150 {24
December 1963), p. 1722-1723.

Water Resource Information for Planning and Management: in Water Resources Planning in linois,
by Ilinois Board of Economic Development. April, 1963, p. 40-42,

1966
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