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Cover Picture

First Oklahoma Coal Shipped on New Waterway

This coal barge, shown loading at Carl Albert Port, 3 miles west
of Keota, Haskell County, on the Robert S. Kerr Reservoir, was the’
first coal mined in Oklahoma.to be shipped on the new Arkansas River
Navigation System. The shipment, consisting of 2 barge loads totaling:
2,600 tons, was bound for St. Louis for delivery to Great Lakes Carbon
Company. it _

The coal cargo went out ahead of the planned first official ship-
ment of manufactured ‘products from Oklahoma, truck trailers, whose
barge was damaged en route for the pickup and consequently delayed.

The coal was mined by Kerr-McGee Corporation from its under-
ground Choctaw mine near Stigler, Haskell County, one of the deepest
shaft mines in North America, operating at a depth of 1,400 feet in
the Hartshorne coal. - : j
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StarisTics OF OKLAHOMA’S PETROLEUM INDUSTRY, 1970
JOHN F. RoBERTS'

Total dnlhng of wells related to the oil and gas industry decreased
in all categories in 1970 (table 1, fig. 1). The decrease was due. to

_diversion.of funds to other areas mvolvmg large investments. Sixty-
four counties were explored for new reservoirs, and 40 had successful
completions “ (fig. 2), making a statewide success. ratio for exploratory
wells of 22 percent. Caddo County had the most exploratory tests (23),

- of which 5 were discoveries, followed closely: by Woodward, Garvin,
Jefferson and Kingfisher Countxes Discoveries were in sandsbone res-
‘ervoirs of Pennsylvanian, Mississippian, and Ordovician ages and . in
carbonates of Mississippian and’ Silurian-Devonian units.” Significant
was the discovery of - sizable reserves.in Garvin County in the basal

- Oil Creek sand (Ordovician). at relatively shallow depths-. (5,900-6,000
feet). This is in an area surrounded by earlier unsuccessful exploratory
attempts, except in younger units.

The 22 giant oil fields of Oklahoma are hsted in table 2. (A giant

_field is one that has an estimated ultimate recovery of more than 100
million barrels: of oil.) These giants produced approximately 45 per-
cent of the yearly total of oil and accounted for about the same percent

1Geologlst Okla.homa Geologlcal Survev
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Figure 1. Graph showing total wells drilled, oil wells completed, and gas
wells completed in Oklahoma, 1946-1970. Source: Oil and Gas Journal.
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of the estimated ultimate yield and remaining reserves. This produé-

.- tion came from 40 percent of the tota.l number of producmg wells in

the State.

Table 1 summarizes drlllmg activity durmg 1970. The average
dnllmg depth of exploratory wells increased to 6,062 feet from 5,940
feet in 1969. Average depth of all wells drilled in the State mcreased
to 5,214 feet from 4,529 feet in 1969. These: increases in depths were
due to.continued exploratlon for and development of deeper reservoirs
in the Anadarko basin of northwest Oklahoma.

- Table 3 lists cumulative and yearly productlon and the value of
all petroleum products to January 1, 1971.-

Table 4 compares petroleum productlon of -the past 2 years
Crude-oil production was slightly lower -despite an increase of the
proration factor to 150 percent during the year. This rate of production
failed to meet market demands. Natural gas and natural-gas hqulds
had increases in production.

Figure 3 shows a decrease in natural-gas reserves frem 17,593
trillion cubic feet in 1969 to 16,954 trillion cubic feet in 1970, owing
to increased production in spite of slight increases in-discoveries, ex-
tensions, and revisions.

Figure 4 displays a decrease in total liquid- hyd.rocarbon reserves
from 1,856 billion barrels in 1969 to 1,710 billion barrels in 1970. Crude
oil and natural-gas liquids shared in the decline. ;

TaBLE 2.—GiaNT O1L FiELDS oF OKLAHOMA, 1970
1870 CUMULATIVE ESTIMATED

PRODUCTION PRODUCTION RESERVES NUMBER

FIELD (1000 BBLS) (1000 BBLS) (1000 BBLS) OF WELLS
Allen 3,013 115,878 18,827 1,500
Avant 367 106,115 878 779
Bowlegs 1,976 151,614 8,615 180
Burbank 6,067 486,765 13,170 1,284
Cement 2,500 131,518 4,192 1,511
Cushing 4,757 449,619 17,650 1,830

Earlsboro 833 208,395 3,515 1,933
Edmond West 812 152,365 8,240 2,209
Elk City 111 59,321 40,800 253
Eola-Robberson 4,881 90,475 34,623 489
Fitts 1,240 142,987 6,066 663
Glenn Pool 2,714 300,934 19,437 1,093
Golden Trend 12,770 359,955 135,356 1,573
Healdton 4,070 269,301 11,314 2,092
Hewitt 4,256 195,698 11,747 1,441
Little River 477 158,646 1,985 172
Oklahoma City 1,799 726,409 32,603 351
Seminole Greater 1,391 194,339 12,442 175
Sho-Vel-Tum 23,425 864,586 36,537 7,990
Sooner Trend 17,624 135,539 112,376 2,740
St. Louis 1,567 211,234 3,974 613
Tonkawa 347 134,127 2,511 186
Total Oklahoma 96,997 5,645,820 536,858 31,057

Source: Oil and Gas Journal, v. 69, no. 4, January 25, 1971.
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Figure 3. Graph showing statistics on estimated proved reserves of natural’
gas in Oklahoma, 1946-1970. Source: American Gas. Association, annual
reports. )
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. Institute, annual reports. )

73



TaBLE 4.—HYDROCARBON PRODUCTION IN OKLAHOMA

Crude oil and lease condensate T-ii1969 1970
Total annual production (1,000 bbls)* : 224,729 224,500
Value ($1,000)* 701,155 - 711,665
Cumulative production 1891-year (1,000 bbls) 210,159,915 10,384,415
Daily production (bbls) 615,690 615,060 .
Total number of producing wells’ 80,947 - 78,212
Daily average per well (bbls) _1.6 8.3
0il wells on artificial lift (estimated)’ 76,947 74,212

Natural gas .

Total annual marketed production (MMCF)! 1,523,715 1,579,061
Value ($1,000)* 233,128 - .- 252,650:
Total number of gas and gas-condensate wells® - 8,429 - 8,557

Natural-gas liquids !
Total annual marketed production (1,000 bbls)’ 41,925 43,230:
Value ($1,000)* 73,334 86,239

'Ttem for 1969 is U.S. Bureau of Mines final figure. Item for 1970 is US '
Bureau of Mines preliminary flgure
“‘World Oil, annual forecast and review issue, v. 172, no. 3, February 15, 1971.

Stripper wells (those producing less. than 10 barrels. of oil per:
day) total 57,429, which constitute 74 percent of the State’s total
crude-oil producers. They account for approximately 39 percent. of
the total crude-oil production and are estimated to produce 51 percent
of the remaining reserves. Daily average production from these wells
was 4.15 barrels of oil.

Geologlcally interesting was the Viersen and Cochran 25-1 Wayer-
haeuser in sec. 25, T. 5 S., R. 23 E., McCurtain County, 8 miles north-
west of Broken Bow. The well was spudded: in: what is thought:to
be one of the oldest sedimentary units in the State, the Lukfata Sand-
stone. Projected depth was 4,000 feet, with basement rocks anticipated.
At the actual total depth of 10,019 feet the well had penetrated only
metasediments consisting mostly of slightly metamorphosed graywacke.
Fresh water was encountered at about 1,200 feet, _unusually deep: for
the area. At about 7,100 feet methane gas was found .in an amount -
too small to measure. The well is capped awaiting further evaluatlon
of the information obtained in the process of - drilling.

Oklahoma continues to rank third in the nation in'production
and estimated reserves of natural gas and fourth in reserves and: pro-
duction of crude oil.



~Lewis Manning Cline
1909-1971

Lewis Manning Cline died March
10, 1971, at age 61. To most Okla-
homa geologlsts especially - to the
_staff' of the Oklahoma Geological
Survey, Lewis’ sudden- death was
doubly: shocking, coming as: it did
. less than a year after the equally
untimely passing of Bill Ham. The
. similarity of these. two- dedicated
men is worthy. of note. Both were
excellent field  geologists; . they
shared interest in stratigraphy and-
. . sedimentology; they: -contributed
" much to’ the knowledge of Okla-
homa geology; and the principal
theaters  of - their . work oomple-
mented each other—Cline in the Ozarks and Ouachitas, Ham in the
Arbuckles and Wichitas.

Lewis: Cline had deep roots in Oklahoma. He was born in Duncan,

.~ September ' 25; 1909, the son' of Edga.r and Leila (Sims)- Cline. He'
attended - The Umver51ty of Tulsa, receiving the B.S. degree in geology
in 1931, and continued as a graduate assistant during the 1931-1932
term. He married: a Tulsa - girl, Grace Ellen. Shaw. -~

: Transferrmg to The University of Iowa, he received the M.S. de-
© gree-in 1934 and the Ph.D. degree the followmg year. At Iowa he was

a graduate assistant and instructor for the summer field course and
was employed by the Iowa Geological Survey, 1935-1941, doing sur-
face mapping and stratigraphic work.

With his' brand-new Ph.D. in: hand, Lewis went to: Texas A&M
College as an instructor in the fall of 1935, but the next year he returned
to Towa as an mstructor at Jowa State College where he stayed untll

- 1942, .

Temporarily abandoning the academic field, he worked for Stan-
dard Oil Company of Texas  from June 1942 until September 1945,
when he Jomed the faculty of The- Umver51ty of Wisconsin. and,; ex-
cept for a year’s leave (1952-1953) as distinguished professor at Texas
"-Technological College, remained there until his death.

During his quarter of a century.at Wisconsin, Lewis was active
in university affairs and was a stalwart of - the geology faculty; he
served as departmental chairman, 1960-1965. Many generations of
students proflted from. his broad knowledge deep. insight, keen mind,
and inspiring lcadership. Theses and dissertations suggested and super-
vised by him have. contributed substantially to geological knowledge,
especially. to-that of Oklahoma.

As stated, Cline received his advanced training at The University
of Towa: The state of Iowa, according to a statement made many years.
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ago by A. C. Trowbridge, former state geclogist and chairman of the
Geology Department at the university, ranks low in mineral production,
but very high in the production of eminent geologists. To a considerable
degree, he added, this has been to the benefit of other states. Lewis
Cline was one of these, and though Iowa was not completely neglected
(as attested by six articles published during 1939-1949), Oklahoma
—his native state—has been an important beneficiary.

In reviewing Lewis’ scientific life, inevitably one returns, as he
did, to Oklahoma. His Master’s thesis, “Osage Formations of the
Southern Ozarks (Northeastern Cklahoma),” and his doctoral dis-
sertation, “Osage Blastoids, Part I, the Genera Schizoblostus and
Cryptoblastus,” indicate his early interest in Oklahoma and in strati-
graphy and paleontology. His later work reflects a shift to sedimentol-
ogy and paleoecology. But above all, his abiding love as a geologist,
even in his last years, was field work—a new mountain to climb, a
new valley to cross. And the Ouachita Mountains of Oklahoma, with:
their difficult terrain and equally difficult geology, offered an irresis-
tible challenge to body and mind.

Oklahoma Geology Notes is an appropriate place to acknowledge
the debt owed to Lewis Cline for his contributions, direct and indirect,
to our knowledge of the stratigraphy of the late Paleozoic rocks of
the Ouachita Mountains.

The Ouachita Mountains, containing the most rugged terrain in
Oklahoma, enter the State from Arkansas and extend 100 miles west-
ward to the town of Atoka. They were once described by the late
John Fitts as “Arkansas Lapland”—that part of Arkansas that laps
over into Oklahoma. The geology offers many complexities of strati-
graphy and structure.

Joseph A. Taff had covered the Oklahoma area in reconnaissance
around the turn of the century. Border areas, where the older forma-
tions crop out, had been mapped in considerable detail (Taff, 1899,
1901, 1902; Wallis, 1915; Honess, 1923, 1924; Hendricks and others,
1947), but the geology of the interior belt was still imperfectly under-
stood. In this belt are exposed more than 20,000 feet of rocks of Mis-
sissippian and Early Pennsylvanian age, which Taff divided into
only two formations—Stanley Shale and Jackfork Sandstone, in up-
ward succession.

Obviously, this central belt needed attention. Harlton (1938)
studied the western third of this interior belt and was able to sub-
divide the Stanley and Jackfork and also to split off several younger
units from the Jackfork.

In 1953, the late C. W. Tomlinson, active supporter of research
in the Ouachita Mountains and alumnus of The University of Wiscon-
sin, offered a challenge to Lewis Cline, with the ultimate result that
Cline and his students detailed much of the remaining two-thirds
of the central belt; and the study of the Ouachita Mountains, though
not complete, is well advanced.

Fruits of this ambitious program had already appeared in more
than a dozen publications at the time of Cline’s death, and no doubt
there are more to come. Not only have we been given the basic facts
of mapping and stratigraphic details, but also the interpretations of
sedimentation, paleoecology, provenance of sediments, direction of
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paleccurrents, and similar information that permit a reconstruction of

the herebofore mysterious hlstory of the Quachita Mountains and their

rocks..

To Lewis Cline, because of hls own work and the guidance, en-

couragement, and lnspuatlon that he gave to others, belongs much

~- of -the credit.

Impressive as they are, Lewis Cline’s contnbunons to geology
were not limited to field work and teaching. Several organizations felt
the impact of his enthusiasm. for their causes.

He served the Society of Economic Paleontologists and Miner-
alogists as president, 1965-1966, as editor of the Journal of Sedzmentary
Petrology, 1961-1965, and on several important. committees.

- He was .a.member of -the council of The Geological Society of
Amerlca, was - its representative on the American Stratigraphic- Com-

mission, served on.  the Publications Committee, .and was- program
 chairman for the annual meeting in Milwaukee in November 1970. -

For The American Association of Petroleum Geologists, he served
on the Research Committee, the Matson Award Committee, was dis-
trict representative, and was chairman, 1967-1969, of the Academlc
Advisory Committee. -

The American Geological Institute profited from his service on
- the - Geostudy Curriculum Survey, Professional Development Panel,

and Publications Committee.

Other scientific-organization memberships included The Paleonto-
logical Society, Sigma Xi (president of the Wisconsin Chapter; 1965-
1966) Gamma Alpha, and the 1968 International Geologlcal Congress
in Prague, Czechoslovakia. He is listed in Who’s Who in America and

; Amerwan Men of Science.

- He was visiting scientist. for the Amerlcan Gcologlcal Institute,
©.1960-1961,. and dlstmgulshed lecturer for The American Assomatlon
of Petroleum Geologists in-1965.

During his student days in Tulsa, Lew1s met Grace Shaw of Tulsa; -
and: they were married in San Antonio, Texas, in 1935. Three children
.—Ellen, Catherine, and Charles—were born of the union. He is sur-
vived by the widow, his three children, three grandchildren, and a sister.

_ Interested as he was in geology, Lewis Cline was not a one-sided
person; for he was devoted. to his family and was a friend and counselor
to his students and colleagues. He was a member of the Monona Meth-
odist Church and a past vice-president: of the Madison Rotary Club.-
He was interested in political affairs, and the collapse that led to his
death occurred while he was giving a speech before the Dane County
Republican Party’s Resolution Committee.

The fatal collapse had been preceded by several heart attacks
during recent years, because of which his family and friends urged
‘him: to slow down. But his driving spirit dictated otherwise. It may
well be said that he “died in the harness,” and he no doubt preferred
" it that way.

-—Robert H. Dott
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Publications on- Geology of Ouachita Mountains
by Lewis M. Cline and Students

1956—1971

Briggs, Garrett, and Cline, L. M., 1967, Paleocurrents and source areas
of late Paleozoic sedlments of the Quachita  Mountains, south-
eastern Oklahoma:  Jour. Sed. Petrology, v. 37, p. 985- 1000

Chamberlain, C. Kent, 1971; Bathymetry and paleoecology of Ouachita
geosyncline of southeastem Oklahoma as determined from trace
fossils: Am. Assoc. Petroleum Geologists Bull., v. 55, p. 34-50.

Cline, Lewis M., 19564, Mrssrssmplan-Pennsylvaman stratlgraphy of
central Ouachlta Mountains, Oklahoma: Ardmore Geol -Soc.
Guidebook, Ouachita Mountain Field Conf., p..47-63.
___.1956Db, Some stratigraphic studies of the Mississippian and Penn-
sylvanian rocks of the 0uach1ta Mountains, Oklahoma Tulsa
Geol. Soc. Digest, v. 24, p. 100-106. -
__ 1960, Stratigraphy of the late Paleozoic rocks of the Ouachita
Mountams Oklahoma: ‘Oklahoma Geol. Survey Bull. 85,:113: p.

____ 1966, Late Paleozoic rocks of Ouachita Mountains, a flysch fa-
cies, in Flysch facies and structure of the Ouachita: Mountains:
Kansas Geol. Soc. Guidebook, 29th Field Conf., p. 91-111.

___ 1968, Comparison of main geologic features of Arkoma basin and
Ouachita Mountains, southeastern Oklahoma, in:Cline; L. M.
(ed.), A guidebook to the geology. of the western Arkoma basin
and Ouachita Mountains, Oklahoma: Oklahoma City. Geol.. Soc.
Guidebook, AAPG-SEPM Ann. Mtg. Field Trip, p. 63-74.

Cline, Lewis M., and Berry, R. M., 1968, [Road log and discussion for]
First day of conference, in Clme L. M. (ed.),; A guidebook to
the geology of the western Arkoma basin and Ouach.lta Moun-
tains, Oklahoma: Oklahoma City Geol. Soc. Guidebook, AAPG-
SEPM Ann. Mtg. Field Trip; p. 8-23.

Cline, Lewis M., and Moretti, Frank J., 1956, Description and correla-
tion of two complete stratlgraphlc sections of the Jackfork sand-
stone in Kiamichi Mountains, central Ouachita - Mountains,
Oklahoma: Oklahoma Geol. Survey Circ. 41, 20 p.

Cline, Lewis M., and Shelburne, Orville B.; Jr., 1959, Late Mississip-
p1an-Early Pennsylvanlan stratlgraphy of the Ouachita’ Moun-
tains, Oklahoma, in Cline, L. M., Hilseweck, W. J., and Feray,
D. E (eds.), The geology of the Ouachita Mountams—a sym-
posium: Dallas Geol. Soc. and Ardmore Geol. Soc., p.-175-208.

Fellows, L. D., 1964, Geology of the western part of Wlndmg Stair
Range, Latlmer and Le Flore Counties,: Oklahoma Oklahoma
Geol. Survey Cire. 65, 102 p. -

Hammes, R. R., 1965, Ouachita overthrustmg——stratlgraphlc appraisal:
Am. ASSOC Petroleum Geologists Bull.; v. 49, p. 1666-1679.

Hart, Orville D., 1963, Geology of the eastem part of Winding Stair
Range, I_e Flore County, Oklahoma: Oklahoma Geol.. Survey
Bull. 103, 87 p.

Johnson, K. E 1966, A deposrtlonal interpretation of the Stanley
Group of the Ouachlta Mountains, Oklahoma;, in Flysch:facies
and structure of the- Ouachita: Mountains: Kansas Geol. Soc.



Guidebook, 29th Field Conf., p. 140-163.

1968, Sedimentary environment of Stanley Group of the Ouachita
Mountains of Oklahoma: Jour. Sed. Petrology, v. 38, p. 723-733.

Laudon, Richard B., 1958, Chesterian and Morrowan. rocks in: the:
McAlester ba.sm of Oklahoma Oklahoma Geol. Survey Clrc
46, 30 p.

___-1961, Carboniferous stratlgraphy of the Ouachita Mounta.ms in
Arkoma basin and north-central Ouachita Mountains of Okla-
homa: Tulsa Geol: Soc and Fort: Smith Geol Soc. Gmdebook,
Field Conf., p. 72-75. '

Morris, Robert C 1971, Stratigraphy and sedimentology of Jackfork
Group, Arkansas Am Assoc Petroleum Geologists Bull.; v 55,
p. 387-402. '

Righby, J. K., Chamberlain, C. K., and Black B. A.,1970, Mlss1ss1pp1an
and Pennsylva.man sponges - from the Ouachlta Mountains of
Oklahoma: Jour. Paleontology, v. 44, p. 816-832. : :

Shelburne, Orville B., Jr., 1960, Geology of the Boktukola: synclme
southeastern Oklahoma Oklahoma Geol. Survey Bull. 88, 84 p.

Shideler, Gerald L., 1968, Preliminary report on. the origin of the Johns
Valley boulders, in Cline, L. M. (ed.), A guidebook: to: the
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ETHELOCRINIDS FROM THE VICINITY OF
BARTLESVILLE, OKLAHOMA -

HargreLL: L. STRIMPLE'

The following species had been previously ascribed to the genus
Ethelocrinus. Kirk from the Wann' Formation, Ochelata Group, Mis-
sourian Stage, exposed in the hill called the Mound on Mound Road
on the west edge of Bartlesville, Oklahoma (SEY; sec. 3, T. 26: N,
R. 12 E., Osage County): E. plattsburgensis- Strimple, 1938, E. ex-
pansus- Strimple;: 1938; and E. convexus Strimple, 1939.

E. plattsburgensis has been referred to Parethelocrinus by Strimple
(1961, p. 82). A young topotype. crown (SUI 34605) of the species
is figured herein (fig. 1, D; E) to illustrate for the first time the 16
biserial arms branching on primibrach: I in all rays and secundibrach
1 in some rays and having almost. flattened exteriors. A mature, un-
distorted cup (SUI 34604) is illustrated: (fig. 1, A-C): to.demonstrate
ithe weakly planoconcave nature of the base and the broad subhorizontal
infrabasal disc.' The base of the holotype was slightly disturbed, and
the nature of the infrabasal. circlet .somewhat: conjectural.” A fine
granulation marks' the surface’ of the topotypes.

E. expansus has been referred to Aglaocrinus by Strimple (1961,
p. 86); however, a- topotype (SUI 34603) shows more affinity with
Ethelocrinus than with Aglaocrinus.” As’ shown by figure 1 (F, G),
the surface of the specimen has a pronounced granular surface as well
as large pustules. The dorsal cup is lower, the lateral sides more curved,
and the basal concavity smaller and more pronounced than in’ Pare-
thelocrinus plattsburgensis.

Ethelocrinus convexus has been transferred to Ulocrlnus by Wright
and Strimple (1945, p. 222) and was dlscussed in. detail by Stnmp]e
and Watkins (1969, p. 166).

The la.rge topotype of Parethelocrinus plattsburgensis (flg 1 A-C)
has a maximum cup width of 29.6 mm and a height of 12.2 mm. The
ratio of infrabasal-circlet width to cup width is 0.28. A comparable
ratio for the holotype of P. ellipticus Strimple, 1961, type of the genus,
is 0.25. The impressed sutures of P. plaitsburgensis indicate possible
relationship with Aglaocrinus, and the proportionately wide infrabasals
support . the possibility. A. magnus - (Strimple, 1949),  from the Hol-
denville Formation (Desmoinesian), has a ratio of mfrabasals to maxi-
mum- cup width of 0.32:

Evolution among these forms is thought to have been from wide
infrabasal circlets to narrow circlets. The crown of the small topotype
of P. plattsburgensis has an overall length of 31.0 mm. Rays bearmg
four arms are C, D and A rays.
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Figure 1. Ethelocrinids from the Wann Formation, Ochelata Group, Mis-

sourian. A-C, Parethelocrinus plattsburgensis (Strimple); mature topotype,

dorsal cup (SUI 34604) viewed from C-D interray, summit, and base.

D, E, P. plattsburgensis; young topotype, crown (SUI 34605) viewed from

E ray and B-C interray. F, G, Aglaocrinus expansus (Strimple) ; mature

topotype, dorsal cup (SUI 34603) viewed obliquely from below and from
C-D interray. X1.5.

1961, Late Desmoinesian crinoid faunule from Oklahoma: -Oklahoma
Geol. Survey Bull. 93, 189 p., 19 pls.

Strimple, H. L., and Watkins, W. T., 1969, Carboniferous crinoids of Texas
with stratigraphic implications: Palaeontographica Americana; v. 6,
275 p., 56 pls.

Wright, James, and Strimple, H. L., 1945, Mooreocrinus and Ureocrinus
gen. nov., with notes on the family Cromyocrinidae: Geol. Mag., v.
82. p. 221-229. pl. 9.
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Coal Geology, Chemistry, Library Science
Specialties of Three New Staff Members

Two  new professional positions, those of eoal geologist and
analytical chemist, have been created in the Oklahoma Geological
Survey - to fill growing research and industrial. demands in’ the State.
In addition to these new staff members, the Geology and Geophysics
Library will have a new librarian in August, replacing Lucy Finnerty,
who is retiring. ' ' '

The. new: coal geologist is Samuel A. Friedman, a graduate of
Brooklyn College of the City University of New York and The Ohio
State University in Columbus. He comes to us from the U.S. Bureau
of Mines Mineral Resources office in Knoxville, Tennessee, where
he handled . coal-reserve estimates and evaluation. Prior to. his. work’
with the Bureau, he was a geologist in the coal section of the Indiana
Geological Survey. There he did field mapping: of .coal outcrops and
subsurface coal reserves, compiled thickness and. distribution data, and
did liaison work with coal companies in: the state. He has edited as
well as published many technical reports and maps on coal resources
in Indiana and the Appalachian region. Initially, his duties as coal
geologist are concerned with formulating and directing a comprehensive
coal-reserve study of Oklahoma, including supervision of a field staff
and drilling programs.

David A. Foster is the new analytical chemist, and his efforts will
provide a long-needed service to the professional staff of the Survey.
Born in Joplin, Missouri, he received his B.S. in chemistry from The
University of Oklahoma. His experience has included work as a chemist
with the Brevard County Health Department in. Rockledge, Florida,
and as an associate scientist with Marathon Oil Company in Littleton,
Colorado.- As an' analytical chemist with the Survey, he will: conduct
analyses of silicates and other minerals and rocks. His work will also
provide necessary support to- the new coal program.

' Katherine Keener, the new librarian, is originally from Oklahoma;
and she received both her B.A. in geology and her M.L.S. from The
University of Oklahoma. She has been a librarian at the NASA-MSC
Lunar Receiving Laboratory and the Lunar Science Institute, both
in Houston, Texas. From June 1966 to June 1967 she was a library
assistant at the OU Geology and Geophysics Library, during which
time she also worked on her library science degree. She will supervise
the library staff and programs while maintaining the degree. of ex-.
cellence for which the library is known. :

Name for New Reservoir Adopted

The U.S. Board of Geographic Names has adopted the name Newt
Graham Lake for a new reservoir formed by damming the Verdigris
River 6.7 miles south-southwest of Inola. The reservoir was named
by Congressional action under Public Law 91-585 on December 24,
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1970, for Newt Graham. (1883-1957), long known as the ‘lone: voice”
- advocating the Arkansas River projects. Newt Graham Lake is in Wag-
oner County, 36°03'25” N., 95°32'10" W. .

Rising Need for Environmental Studies Seen

With the growing interest- in environmental studies has come the
increased need for specialized evaluation of the effects and implications
of alteration of our natural environment by man-made projects. Thus
Oklahoma Geological Survey personnel are being asked more and more
by various agencies for recommendations on the environmental impact
of proposed local or regional development. Such environmental-impact
studies have expanded the work load as well as the capabilities of the -
Survey- staff. A list set up: by the U.S. Geological Survey in its
environmental-impact evaluation guide showing ex1stmg conditions that
may be affected by development is being used in these studies.

Cooperative programs have developed from some requests and in-
clude such studies as investigation of ground-water supplies in the
Arbuckle Limestone near Lawton (with the U.S. Geological Survey)
and salt-water pollution in Oklahoma and. adjacent states (with the
U.S. Army Corps of Engineers). Environmental-impact studies have
been requested by the Oklahoma State Highway Department Planning
Division on: proposed new and relocated roads, and land-use studies
have been requested by the Oklahoma City Planning Department and
the Association of Central Oklahoma Governments. Hydrologic reports
have been sought on water and sewage systems in the State by the
recently established Division of Community Affairs and on the suit-
ability of selected dam- constructlon sites by the U.S. Bureau of Rec-
lamation.

Two members of the Survey are presently handling most of the
environmental-geology requests—Robert O. Fay and. Kenneth S. John-
son. In order to have access to background material for use in- their
investigations, Dr. Fay has been compiling an environmental-geology
library of pamphlets, books, and newspaper and magazine articles.
This material includes information on such things as water resources
and pollution, conservation, remote sensing, engineering, planning, and
mining and materials. Not only does this library provide needed source
information for Survey geologists, it is also helpful to students of Dr:
John Wickham’s new environmental-geology course for The University
of Oklahoma School of Geology and Geophysics.

As the scope of Survey activities becomes widened by increased
demands for research: in. environmental geology, new study proposals
and programs are being developed. Many established projects, such. as
the 2-year coal-geology study:begun in July and the proposed joint
remote-sensing investigation with NASA using space-acquired imagery
in the region encompassing the Arkansas River Navigation System

are expected to supplement research into environmental problems in
Oklahoma
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Tulsa Quadrangle Hydrologic Atlas Available

Urbanization, economic growth, and improved standards of living
in rural areas of Oklahoma require ever-increasing amounts. of water,
and: basic information on the availability- and usability of water is
needed in many. parts of the State by planners and individual water
users for development of this vital resource. As temperatures soar in
the State, the realization that water is one of our most priceless com-
modities becomes more apparent to every Oklahoman.

To help meet the demand for increased information on water
resources available in the State, the Oklahoma Geological Survey in
cooperation with the U.S. Geological Survey is working on a series
of nine hydrologic atlases covering all of Oklahoma except the Pan-
handle. Reconnaissance of the. Water Resources of the Tulsa Quad-
rangle, Northeastern Oklahoma, by Melvin V. Marcher and Roy H.
Bingham, has just been released as Hydrologic Atlas 2. The 1:250,000-
scale atlas. contains four sheets showing a geologic map of the area,
a- water-availability map, a:water-quality map, and precipitation and
surface-water maps. HA-2 is available from the Oklahoma Geologlcal
Survey for $3.00.

The Tulsa quadrangle includes about 5,600 square miles i in north-
eastern Oklahoma and contains one of the major urbanized areas in
the State. Surface water is the major source of water used in the area,

and the total amount used in 1968 is estimated at 25.4 billion gallons.
Approx:mately 86 percent of this. amount was taken from the lakes and
rivers,. and the remaining 14 percent was provided by ground-water
.development Municipal and. industrial use accounted .for about 24
billion. gallons; rural domestic use accounted for the remaining 1.4
billion gallons.

- The Tulsa quadrangle was selected for appraisal because of  the
need for information on distribution, hydrologic characteristics; surface--
water: resources, and chemical quality of both ground and surface
waters. This is the second quadrangle in the State to receive such
appraisal, the first being the Fort Smith quadra.ngle published as HA-1.
The next hydrologic atlas to be pubhshed is the Ardmore-Sherman
quadrangles y

Trilobites in Murray County, Oklahoma
Subject of New Bulletin

Trilobites in. the western Arbuckle Mountains, Murray . County,
Oklahoma, are the subject of a publication just released by the Okla-
homa Geological Survey. In Late Cambrian and Earliest Ordovician
Trilobites, Timbered Hills and Lower Arbuckle Groups, Western Ar-
buckle Mountains, Murray County, Oklahoma, James H. Stiit has
listed 99 species and 67 genera, including 2 new genera and new species
of Bynumina, Missisquoia, Morosa, Plethometopus, Plethopeltis, and
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Sulcocephalus The trllobltes studled are similar to those of equivalent
zones in central Texas.

Issued as Oklahoma Geologlca] Survey Bulletin 110, this 82-page
report contains 12 plates; including 4 charts listing stratlgraphlc oc-
currences and ranges of identified trilobites, and sells for $4.50 soft-
bound and $5.50 hardbound.

The purpose of this study was “to collect and describe the: Late
Cambrian and earliest Ordovician trilobites in the western' Arbuckle
Mountains, Murray County, Oklahoma, to chart the stratigraphic dis-
tribution of identified species, and to attempt to erect a biostratigraphic-
zonation.” Formations from which samples were taken . included: the
Fort Sill Limestone, Royer Dolomite; Signal Mountain Limestone,
Butterly Dolomite, and basal McKenzie Hill Limestone (in ascending
order). The collected specimens constitute the faunas of the Elvinia,
Taenicephalus, Saratogia, Saukia, Mwszsquoza and Symphysurina
Zones.

The Elvinia-M: Lsswquoza assemblage defines the: Ptychaspld Bio- -
mere, which has also been recognized in central Texas, and. has been
dlscussed in Susan A. Longacre’s Trilobites of the Upper Cambrian
Ptychaspid Biomere, Wilberns Formation,: Central Texas, Paleonto-
logical Society Memoir 4 (Jour. Paleontology, v. 44, no. 1, supp., 1970).

James H. Stitt received his Ph.D. degree from The University of
Texas at Austin and is now assistant professor in the Department of
Geology, University of Missouri at Columbia.

AAPG. Mid-Co_htinent Section to. Meet in Oklahoma City

The Mid-Continent Section of The American Association. of
Petroleum Geologists will hold its next biennial meeting in Oklahoma
City September 29-October 1, 1971. The meeting will focus on-“Natural
Gas—Target for the 70’s.””. The Oklahoma City Geological Society will
act as host, and headquarters will be the Skirvin Hotel:

The first- day’s activities include a golf tournament and a field
trip along I-35 through the Arbuckle Mountains, with spe01a1 empha51s
on the Hunton sequence.

Technical sessions on September 30 and October 1 will emphasize
the importance of natural gas, including helium, as an.exploration
objective in the Midcontinent region, and the meeting will conclude
with a trip to the Lone Star Producing Co. No. 1 Baden well near Elk
City in Beckham County This Anadarko basin test is being drilled. to
the Hunton, which is expected to be reached at 28,000 feet, for a new

-world depth record.
Detaﬂed information on the meeting may be obtained by wntmg

Franklin C. Jones

General Chairman

202 Oil & Gas Building
Oklahoma City, Oklahoma 73102
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Néw : Ofﬁcers Announced by Oklahoma’s Geological Societies

RS New officers and executive boards for the 1971-72 year have been -
announced by the following geological societies in Oklahoma:

Ardmore Geological Society
 President
: “Vice-President
- -Secretary-Treasurer
.- Past-President

Vircir H. Roan
Hagrris S. SMITH
C. W. DoBBINS

C. S. VERHOEVEN

Geophysical Society of Oklahoma City

President

"First Vice-President
“Second Vice-President
Secretary

Treasurer
Past-President

Oklahoma City Geological Society

" President
First Vice-President
- Second Vice-President
- Secretary
Treasurer
-~ Editor
: Library Director
Past-President
- Public Relations Chairman
Social Chairman
Tulsa Geological Society
President
- First Vice-President
Second Vice-President
Secretary :
Treasurer
Editor
Past-President
Councilors-at-Large

D. G. WESTOVER
Max CIEMINSKI
Brirr DUuLaNEY
HaroLp HARPER
C. WAYNE CARRIER
W. R. WoLFE

JouN W. ERICKSON
GARY A. McDaANIEL
ToMm G. RoBINSON
Louis M. Forp
SuERRILL D. HOWERY
TroMAS E. COCHRANE
CHARLES E. BRANHAM
HersERT G. Davis
GEORGE T. SCHMITT
Bruce J. MOBLEY

TaoMAS H. GREEN
PaiLir A. CHENOWETH
JosepH F. MUELLER
R. J. LoagsnoN

R. W. TiLLMAN
THaoMmAas L. THOMPSON
Davip R. MATUSZAK
Lewis F'. JENKINSON
Jack H. LeEwis

GrLENN E. McKINLEY

New Dissertation Added to OU Geology Library

The following doctoral dissertation was recently added to'The
University of Oklahoma Geology and Geophysics Library:

: Palynology of the Sand Branch Member of the Caney Shale Forma-
tion ( Mississippian) of southern Oklahoma, by Reginald W. Harris, Jr.



USGS Water Resources Division Names
New District Chief for Oklahoma

James H. Irwin has been appointed chief of the Oklahoma District,
Water Resources Division, U.S: Geologlcal Survey, succeeding John
W. Odell, who recently retlred

A native of Oklahoma City and a veteran of World War. II, Mr.
Irwin studied zoology and geology at Oklahoma City University, The
University of Oklahoma, and-the University of New Mexico. He began
work for the USGS in 1951 and has had a wide variety of assignments
in' New Mexico, Arizona, Colorado, Utah, Washmgbon D.C., and Okla-
homa.

The staff of the Oklahoma Geologlcal Survey is well acquainted
with Mr. Irwin and his office through the joint OGS-USGS water-
resources. program in. Oklahoma. Geologists. from  both, agencies ‘are
working cooperatively on the Hydrologic Atlas: series: (see p.. 84) and
- other projects throughout the State to develop reliable sources of sur-:
face- and ground-water information for continually expanding demand.

Environmental-Impact Evaluation Guide Issued

An environmental-impact evaluation guide based on- the informa-
tion “matrix” concept has been issued by the U.S. Geological Survey
to aid agency planning for local or regional development. The guide
is. being used by the Oklahoma . Geological Survey to evaluate man-
"made projects in the State.

The core of the guide is a desk-size, foldout. checkerboard sheet
of  crossing horizontal and vertical columns. Factors that characterize
existing conditions of the environment, such as. kinds of plant, animal,
and earth features, are listed vertically- on the left side of the sheet.
Across the top of the sheet is listed a variety of actions likely to be
undertaken by man. The matrix lists a total of 88 conditions and 100
actions. With this matrix, the user can identify all actions that-are -
part of the proposed project and then identify those parts of the en-
-vironment likely to be affected by these actions. He then selects a
number from 1 to 10 (10 = greatest impact; 1. = least impact) that
-indicates the magnitude of the possible impact of -the action on the
_existing natural condition and puts it in the related square: Thus the
user can evaluate which actions' are most likely to affect the environ-
ment and what parts of the environment are most sensmve to a" pro-
posed action.

: The environmental matrix was- developed - by Luna  B. Leopold
Frank E. Clarke, Bruce B. Hanshaw, and James:R. Balsley: of .the

' U.S. Geological Survey The matrix and sample statement concerning

. impact of a proposed mineral. development make up a report; 4 Pro-
cedure for Evaluating Environmental Impact. The report, USGS Cir-
cular 645, may be obtained free upon request from the Dlrector U S
Geologlcal Survey, Washmgton DC 20242 -
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New Chief Geologist for U.S. Geological Survey

Dr. Vincent E. McKelvey has been appointed chief geologist to
head the geologic division of the U.S. Geological Survey. He succeeds
Dr. Harold L. James, who occupied the post since 1965.

A graduate of Syracuse University and The University of Wiscon-
sin, Dr. McKelvey joined the Geological Survey in 1941. His special
assignments have included consultant to chief of engineers, Manila;
minerals specialist, Jordan; U.S. representative and advisor to energy
committee of the Organization for Economic Cooperation and Devel-
opment; U.S. representative to government advisory committees on
energy and minerals; United Nations Resource and Transport Division;
and advisor on phosphate exploration, Saudi Arabia. .

Dr. McKelvey took over as chief geologist after serving as a senior
research geologist. He is internationally known for his studies of phos-
phate deposits, for his investigations into problems related to long-range
energy and mineral-resource needs, and, in recent years, for his analyses
and assessments of seabed resources of the world.
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