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Drilling Completed on Holden Energy Corp.’s 24-2 OU

Drilling was completed in mid-May at Holden Energy Corp.’s 24-2 OU, in sec.
24, 9N-3W, just north of Robinson Street on The University of Oklahoma’s north
campus in Norman. The well reached a total depth of 10,001 ft, where drilling was
completed in rocks of the Arbuckle Group.

The company has run production casing and is currently testing several zones for
hydrocarbon potential. Company representatives said they are “‘encouraged’”” but
have no further information to release at this time.

Margaret R. Burchfield

Cover photo by Connie Smith
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THE THATCHER CREEK MEMBER: BASAL UNIT
OF THE COOL CREEK FORMATION
IN SOUTHERN OKLAHOMA

Deborah A. Ragland' and R. Nowell Donovan?

Abstract

A distinctive lithologic unit (the Thatcher Creek Member) is described from the
base of the Lower Ordovician Cool Creek Formation in the Slick Hills of southwest-
ern Oklahoma. The unit is one of the few lithostratigraphic marker zones in the

Arbuckle Group. It is an important key in unraveling the complex structural de-
formation in the area.

Introduction—A Field Mapping Problem

The Slick Hills of southwestern Oklahoma are composed of a sequence
of greatly folded and faulted lower Paleozoic carbonates, most of which are
assigned to the Arbuckle Group, here about 5,500 ft thick. These rocks con-
tain few distinctive lithologies or stratigraphically significant fossils. As a
result, formational subdivision of the group is on a gross scale, and bound-
aries are recognized with difficulty on the basis of either lithostratigraphic
or biostratigraphic criteria (table 1).

Detailed field mapping (Babaei, 1980; Donovan, 1982; Beauchamp, 1983;
Marcini, McConnell, 1983; Marcini, in progress; Stubbs, in progress) of
complex structural terrain has been bedeviled by homotaxial problems. By
far the most useful lithostratigraphic marker horizon is the boundary be-
tween the McKenzie Hill and Cool Creek Formations. This boundary is
taken as the first significant influx of macroscopically visible quartz sand
into the section. The unit concerned is distinctive both on the ground and
from the air. It has been traced easily over 50 mi in well-exposed ground,
even in areas complicated by imbricate thrusting and overturned folds. We
propose to designate this unit as the Thatcher Creek Member and to recog-
nize it formally as the basal unit of the Cool Creek Formation.

Historical Background and Formal Designation

In 1933, Ulrich established the Cool Creek Formation of Oklahoma as a
formal unit, For many years the lower boundary was taken to be the

1 Teaching assistant, T. Boone Pickens, Jr., School of Geology, Oklahoma State
University, Stillwater, OK 74078.

2 Professor, T. Boone Pickens, Jr., School of Geology, Oklahoma State University,
Stillwater, OK 74078.
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TABLE 1.—GENERAL STRATIGRAPHIC SECTION FOR SLICK HILLS, SOUTHWEST-
ERN OKLAHOMA
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Although fine-grained detrital quartz is found in the upper 18 m (60 ft)
of the McKenzie Hill Formation, it is widely dispersed and not readily ap-
parent in hand specimen. A notable increase in the percentage of quartz
sand, which is complemented by an increase in grain size (to coarse),
marks the boundary between the McKenzie Hill and Cool Creek Forma-
tions. The first 0.5 m (2 ft) of the Thatcher Creek Member contains 5 to
20% quartz sand in beds that exhibit parallel laminations, some small-scale
trough crossbedding, and symmetrical ripple marks (average wavelength
18 cm or 7 in.).

Higher percentages of quartz sand (from 20 to 40%) occur in the overly-
ing 1.2 m (4 ft) of section. Associated clastic grains include pellets, ooids,
and various intraclasts, some of which are pebble sized. Most cements are
drusy or equant spar; in some areas significant micrite matrix is present.
The only bed in the Thatcher Creek Member that contains no apparent
quartz sand is a thinly bedded micritic limestone approximately 1.8 m (6 ft)
from the base. Overlying this bed is the most distinctive bed in the mem-
ber, a 20-cm (8-in.) blocky-weathering limy sandstone containing as much
as 80% quartz sand. Sand grains (quartz plus minor chert and microcline)
range in size from fine to very coarse; most are coarse to very coarse. The
bed contains medium-scale crossbedding and symmetrical ripple marks.
Above this distinctive unit the quartz-sand content averages 40%. These
uppermost beds are parallel laminated and crossbedded (both small and
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Figure 1b. Geologic map of Blue Creek Canyon, Comanche County, Oklahoma,
showing location of type section of Thatcher Creek Member (after Donovan and oth-

ers, 1983).
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Figure 2. Type section of Thatcher Creek Member of the Cool Creek Formation as
measured in Blue Creek Canyon, Comanche County, Oklahoma.







the beginning of Cool Creek time a major but distant uplift (north and east
of the Slick Hills, on the evidence of crossbedding readings) led to the bur-
ial of the McKenzie Hill algal mounds by mobile mixed siliciclastic and car-
bonate sands. Initial transport of these sands was as small subaqueous
sand waves, no taller than 15 cm (6 in.), in small, sluggish channels. Much
of the sediment was reworked by wave action, as evidenced by sym-
metrical ripple marks with internal geometries characteristic of oscillating
water. The relatively high energy of this environment coupled with the
large clastic input inhibited the growth of algal colonies. Periodic desicca-
tion is indicated by subaerial mud cracks. Subaqueous shrinkage cracks
suggest fluctuating salinities and hint at the existence of brackish pools in
which mud settled from suspension as salinity gradually increased.
Though no body fossils have been found in the quartz sands, several lay-
ers have been bioturbated. Horizontal burrows of Cruziana type are found
on the surfaces of ripple marks. Other disrupted layers in the member may
have been due in part to vertical burrowing. In summary, the Thatcher
Creek Member exhibits the hallmarks of a high intertidal or supratidal en-
vironment with substantial sediment input from the hinterland.

Thatcher Creek—type conditions terminated when the formation of algal
boundstones resumed, probably in response to an overall increase in water
depth. Similar units to the Thatcher Creek Member occur at several points
throughout the upper Arbuckle Group. However, none of these units is as
prominent or well developed as the Thatcher Creek Member.
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THE DUAL HISTORY OF
FORT GIBSON, OKLAHOMA

Rick L. Darr' and Royal H. Mapes®

The Fort Gibson Military Park in northeastern Oklahoma exhibits an un-
usual dual history. Not only does it have a diverse military history—from
construction, to abandonment, to reconstruction—but also another history
within the stones used in the construction.

Fort Gibson, established in 1824, is located at the confluence of the Ver-
digris, Grand, and Arkansas Rivers. The fort was built by the United States
Army (Colonel Matthew Arbuckle and five companies of the Seventh In-
fantry) after the Osage Indians, under the leadership of Mad Buffalo, mas-
sacred a party of fur trappers to the south on the Blue River, in November
of 1823. After the Indian Removal Act of 1830 and the relocation of south-
eastern United States Indians into present-day Oklahoma, the fort became
the headquarters of the Army’s Department of the Southwestern Frontier.
Upon completion of relocation of the tribes, the fort was turned over to the
Cherokees in 1857. Fort Gibson was retaken from the Cherokees by Union
troops in 1863 and held throughout the Civil War. The fort was abandoned
in August 1890.

Reconstruction of the fort (an exact duplicate of the original fort) was
controlled by the Work Projects Administration (W.P.A.) and the State of
Oklahoma in 1935-36. The original fort construction used sandstone
obtained from a quarry 2.4 km (1.5 mi) northeast of the fort. The sandstone
used in the reconstruction came from the original quarry and from Braggs
Mountain, located approximately 11.3 km (7.0 mi) south of the fort (Q. B.
Boydstun, 1984 personal communication).

The quartz sandstone used in the construction is fine grained with ripple
marks and crossbedding; fossils are only sparsely present with bioturbation
(burrows, feeding traces, and trails) being the most common. Invertebrate
fossil skeletons, including ammonoid cephalopods, crinoids, and bivalves,
are preserved in isolated pockets as molds and casts with all original shell
material having been destroyed by dissolution (fig. 1).

The ammonoids provide the best biostratigraphic key for determining the
age of the sandstone used in the construction. Two genera, Gastrioceras and
Phaneroceras, are present in the floor stones of the barracks, which were
totally rebuilt during the reconstruction phase. The specimens are not suf-
ficiently well preserved for species identification. These taxa occur in other

places in Oklahoma and Arkansas. The presently known stratigraphic

fanoo [01' H\@Q@ baa 10 gi'Oﬁ'i LOWéf péﬁnsy]vanlan (gaunclers and OH\QI‘S,

1977) to Middle Pennsylvanian (Plummer and Scott, 1938). Qakes (1977), in

'Department of Geological Sciences, Ohio University, Athens, OH 45701.
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Figure 1. The internal molds of two ammonoids identified as Phaneroceras sp. in an
isolated pocket exposed in a quartz sandstone in the floor of the barracks at the re-
constructed fort at Fort Gibson, Oklahoma.

his mapping of Muskogee County, indicates that both of the quarries
yielded their stones from Atokan age strata, the Atokan being between the
Morrowan and Desmoinesian. Other Atokan ammonoids have also been
reported in Oklahoma by Unklesbay (1962).

It is not precisely known which quarry yielded the ammonoids. Ex-
amination of all the exposed blocks of sandstone in still-standing buildings
from the original fort yielded no evidence of fossils; these building stones
presumably came from the original quarry. Therefore it is probable that the
fossil-bearing sandstone in the barracks floor is from the quarry 11.3 km
(7.0 mi) to the south on Braggs Mountain.

Even though Fort Gibson has an important military history, the fossils
provide information on a much older aspect of Oklahoma that is often
overlooked by the casual visitor to the fort. The fossils tell us that about
350 million years ago the area around the fort was a warm, shallow sea
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WESTERN INTERIOR COAL BASIN FORUM
HELD IN LAWRENCE, KANSAS

Five geologists from the Oklahoma Geological Survey met at the ninth
forum of coal geologists of the Western Interior Coal Basin with nine
geologists from the Kansas, Missouri, and Jowa geological surveys and one
U.S. Geological Survey hydrologist based in Kansas. The one-day meeting,
which was held in Lawrence, Kansas, was followed by a field trip to two
strip mines at Pittsburg, Kansas.

William W. Hambleton, director of the Kansas Geological Survey, wel-
comed the group to the new KGS wing on April 2. During the morning
session a representative from each state presented data on the coal in-
dustry in his state. This information is summarized as follows.

Fourteen coal companies in Missouri produced 6.8 million tons of coal in
1984, for a new record high and a 23% increase over 1983. Twenty-three
Oklahoma companies produced 4.3 million tons of coal from 37 mines in
1984; this represents a 14% increase over 1983. Six companies in Kansas
produced 1.3 million tons of coal in 1984, the same quantity as in 1983. In
Jowa an estimated 560,000 tons was produced in 1984 from four surface
mines and one underground mine, representing a probable 35% increase in
production over 1983. In 1985 more coal probably will be produced in each
of these states than in 1984, even though the Kansas City Power & Light
utility is changing to subbituminous coal shipped from Wyoming,.

That afternoon the group discussed geologic coal research and funding,
learning that funding from the USGS was drawing to a close in a year or
so for states other than Oklahoma.

Joy Bostic and Larry Nuelle reported on research and mapping in Mis-
souri, stating that coal data have been entered into the NCRDS (National
Coal Resources Data System) of the USGS but that there were complaints
related to using the system and that the system at the federal level often
was inaccessible. They said that coal reserves were currently being mapped
and determined in one Missouri county. They distributed a report present-
ing results of research sponsored by the Missouri Geological Survey on de-
sulfurization of coal through beneficiation, combustion with lime, and
geologic modeling. Field studies in Cedar, Dade, and Barton Counties de-
lineated resources of low-sulfur coal in the Riverton Formation, Atokan
Series.

Lawrence Brady and his student assistants reported progress on a major
project in Osage County, Kansas, on the Nodaway coal bed. This bed is 10
to 18 in. thick, ranging up to 36 in. thick where it was mined, and it con-
tains 6-8% sulfur, 10% ash, and about 11,000 Btu. Also, 408 underground
and surface mines produced 12 million tons of coal from 1869 to 1890, mak-
ing Osage County fifth in coal production in Kansas.

Work continues on deep-coal investigations east of the Nemaha Ridge.
The eastern part of the Sedgwick Basin contains mainly nonmarine clastics,
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and west of this area the section is marine in origin. The Kansas Survey
has its own computer system for entering and plotting coal data.

Mary Howes reported on coal research in Iowa. Old and new coal-
company data were used in the NCRDS project. Two 1984 publications
were distributed at the meeting: Iowa Geological Survey Technical Paper 5
by Hatch, Avcin, and Van Dorpe on Element Geochemistry of Cherokee Group
Coals, and Jowa Geological Survey Technical Information Series 12 by
Ravn, Swade, Howes, and others on Revision of Pennsylvanian Stratigraphic
Nomenclature. The Black Oak and Cliffland coals, in the lower part of the
Cherokee Group, contain the major part of lowa’s coal resources. The
Laddsdale coal zone contains five coal beds, underlies the Seville Lime-
stone, and is mined in all four active mines in lowa. The Whitebreast coal
(=Croweburg coal in Oklahomay) lies at the base of the Swede Hollow
Formation and is overlain by the Ardmore Limestone (= Verdigris Lime-
stone in Oklahoma). The Mulby coal is as much as 7 in. thick and is over-
lain by the Excello Shale; the contact between the two units represents the
base of the Marmaton and the top of the Cherckee Groups.

Brian J. Cardott, Laurie A. Warren, LeRoy A. Hemish, and Samuel A.
Friedman reported on coal research in Oklahoma. An introduction and
summary were given by Friedman.

Cardott presented slides representing samples of coal from 19 localities
on which 27 petrographic analyses were performed. Vitrinite was the dom-
inant maceral in the samples, ranging from 67.5 to 85.1%, as shown by re-
flected white-light technique. Vitrinite reflectance ranges from 0.56 to
1.39%, as coal rank ranges from hvCb to mvb coal. These analyses were
performed on 12 named coal beds.

Warren presented a brief report on the status of the Oklahoma Geologi-
cal Survey-NCRDS coal-data computerization program. Data forms have
been prepared for 770 measured stratigraphic sections in areas covered by
seven topographic quadrangles in Craig County. These coal and lithologic
data were derived from coal-company records and Oklahoma Survey rec-
ords in the form of mine maps, logs, road cuts, and mine cuts.

Hemish reported on the structure and correlation of the Eram coal in
Okmulgee County. Detailed cross sections and structure maps provided
the basis for an interpretation which concludes that normal faults extend
from the Seneca Fault zone southwestward from Rogers County into
Wagoner and Okmulgee Counties, where these faults show as much as 300
ft of throw. This indicates that the Eram coal is equivalent to the Morris
coal, which had already been correlated with the Mineral coal of Craig and
Rogers Counties. Thus, the Eram coal is correlated with the Mineral coal.

Friedman described a project on the geology, coal resources, and mined
areas in the Hartshorne-Gowen area, Latimer County. The Hartshorne

Sandstone is 200 ft thick in this area; 60 £t of this sandstone overlies the

Lower Hartshorne coal at most places. The Upper Hartshorne coal is most-
ly absent because of nondeposition on the positive parts of an ancient del-
taic-alluvial plain. The Lower Hartshorne coal is 2 to 4.5 ft thick and is



hvBb in rank. One strip mine is currently operating, although most past
mining was done by underground methods.

The following day Lawrence Brady led a field trip from Lawrence to
Pittsburg, Kansas, where we visited and observed the geology at the Clem-
ens Coal Co. Mine No. 22 and The Alternate Fuels Co.’s Croweburg Mine.
At the Croweburg Mine we observed five coal beds in two pits—the Mul-
ky, Bevier, Croweburg, Fleming, and Mineral, in descending order. The
vertical stratigraphic sequence embracing the five coals is about 60-70 ft
thick. Only the Croweburg and Mineral coals were regularly recovered; the
others were or could be recovered in places where they were at least 8-10
in. thick.

We observed extensively reclaimed areas adjacent to the active mines,
and Brady reported that state and federal inspectors were working smooth-
ly with the mine operators. The sulfur content of these coals is more than
3%.

The 10th forum of coal geologists of the Western Interior Coal Basin is
scheduled to meet in Norman, Oklahoma, next April. Samuel Friedman
will coordinate the activities and logistics of the informal meeting.

Samuel A. Friedman

WATER WELL GROUP SCHEDULES
SHORT COURSE ON GROUND WATER

The National Water Well Association has scheduled November 4-€ as the
dates for a short course on ground water and water-well technology. The
course is targeted to new members of the water-well industry to provide
an orientation on ground water and well technology. Other groups consid-
ered in the development of this program were salesmen, upper echelon ex-
ecutives, and engineers who would like to better understand the newest
technology and exchange ideas with the technical staff of the National Wa-
ter Well Association.

Monday’s schedule includes sessions on topics such as basic geology,
hydrogeology, the driller as your customer, and ground-water source heat-
pumps. Tuesday sessions include water-well-drilling technology, well com-
pletions, unconsolidated well design, rock well design, and ground-water
contamination and aquifer restoration. The final day of meetings will exam-
ine mathematical ground-water models, exploring for ground water, bore-
hole geophysics, domestic water systems, rehabilitating water wells, map
reading, and a final discussion and awarding of certificates.

The registration fee is $390, and must be received two weeks prior to the
date of the course. For information about this or other programs, contact
the National Water Well Association, 500 West Wilson Bridge Road, Worth-
ington, OH 43085.
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WELL COMPLETIONS RANK OKLAHOMA
SECOND IN NATION AGAIN

For the 11th consecutive year, Oklahoma maintained its position in 1984
as the second most active drilling state in the nation, based upon reported
well completions.

More wells were completed in Texas than in any other state, with Kan-
sas in third place, according to figures from the American Petroleum In-
stitute and Denver-based Petroleum Information Corp.

Meanwhile, rotary drilling rig activity in Oklahoma declined to a six-year
low in March this year, and Oklahoma leaders are warning that federal tax
law changes proposed by the Treasury Department would bring about a
significant drop in drilling and petroleum production.

Statistics from Petroleum Information showed drilling completions up in
Oklahoma last year by 1% over the previous year, making 1984 the third
best year in Oklahoma'’s drilling history, with 10,053 wells completed as
compared with 9,950 in 1983. API, using slightly different reporting pro-
cedures, showed 1984 as Qklahoma’s fourth best year, with a 1.5% decline
in completions, from 10,043 wells in 1983 to 9,887 last year.

The record year was 1982, when the API reported 12,008 wells com-
pleted in Oklahoma, surpassing the previous record year of 1981, in which
11,329 were completed.

Because of a time lag in reporting, completion totals do not accurately
reflect the drilling rig activity during the same time period.

Less encouraging in 1984 were API figures showing 16.7% fewer explora-
tory wells completed than the year before, dropping from 647 to 539. The
percentage of exploratory wells also declined, falling from 6.44% of all
wells completed in 1983 to 5.45% of last year’s total wells of all types.

There was also a 5.62% drop in total depth of all wells completed in
Oklahoma last year, to 46 million ft from the previous year’s 48.7 million
ft. The footage of exploratory wells declined much more, amounting last
year to nearly one-third less than in 1983.

The breakdown on 1984 total wells shows that oil wells accounted for
53.2% of all completions and gas wells 18.4%, with 27.8% of ail wells prov-
ing to be dry holes. Other wells reported were service wells, stratigraphic
and core tests, according to the API.

Petroleum Information estimated that the daily average production of
crude oil in Oklahoma increased by 4.3% last year over that of the previous
year, while natural gas production showed an even larger increase of 7.2%.

Oklahoma ranked third in total expenditures for drilling and completing
wells last year, according to PI estimates, with a substantial decline from

U000 A 0 e e o O e o o

drilling activity in the Anadarko Basin of western Oklahoma, brought
about by the gas deliverability surplus.

The conclusion to be drawn from these reports is that although Oklaho-
ma ranks near the top as a drilling state, with oil and gas production in-










water data as stream-discharge rates and flood-stage projections. Since 95%
of the State’s usable water is underground, additional ground-water in-
formation is extremely important.

Johnson reported that more data are needed to deal with the natural
contamination of water in Oklahoma (such as those pertaining to chloride-
control measures on rivers and desalination) and the natural inequities of
water in Oklahoma (such as the feasibility of transferring water from the
eastern to the drier western part of the State). A cost/benefit analysis in-
dicates that desalination and water transfer would be impractical at pres-
ent; however, these projects may become feasible solutions in the future.
Data are sorely needed on man-made contamination of the State’s surface-
and ground-water systems caused by waste disposal and petroleum, min-
ing, and agricultural activities, as well as information regarding measures
for cleanup programs, Johnson said. Johnson believes Oklahoma's future
resource development will depend on (1) the availability of sufficient
amounts of good-quality water, (2) the nature of the demand for water as
determined by population and industrial and agricultural growth, and (3)
the economics of water delivery. He said it is also important to look at the
environmental cost related to our need for water.

During a panel discussion of surface-water-information needs, judy Dun-
can, chief of the State Environmental Laboratory Service, Oklahoma De-
partment of Health, explained how the laboratory monitors municipal
waste-water systems. She said that the data resulting from these in-
vestigations, as well as laboratory services, are available to other agencies.
Duncan said there is a continuing need for quality flow data, information
on toxic and municipal discharges, and more monitoring of dissolved-
oxygen-level data to protect the State’s fish and wildlife population.

Kenneth Crawford, a representative from the National Weather Service,
announced that Digital Radar Data (RADAP), which estimates rainfall on
the Earth’s surface, is now available at no cost. Another service being de-
veloped by the National Weather Service is Next Generation Weather
Radar (NEXRAD), which will allow these data to be used nationwide to
manage water supplies. NEXRAD will be available in the late 1980's.

During a panel discussion of ground-water-information needs, Oleta
Rodgers, executive director of the Northern Oklahoma Development
Association in Enid, said that there should be a statewide concern for the
contamination of ground water, crop and range land, and drinking water
from salt-water injection wells. She pointed out that while the oil industry
has done good things for the State’s economy, energy-related activities
have also caused major ground-water problems. Rodgers said that at least
seven State agencies are involved in the monitoring of water resources,
and she thinks that the present system is too fragmented.

Many of those at the conference saw a need for the public to be made
more aware of the seriousness of ground-water issues and a need for more
legislation and research to protect these resources for the future of Cklaho-
ma.

Christie Cooper
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NOTES ON NEW PUBLICATIONS

Annual Review of Earth and Planetary Sciences, Volume 13

Contents of this 436-page volume, edited by George W. Wetherill, in-
clude revolutions in the earth sciences, patterns of alluvial rivers, the
Appalachian-Ouachita connection, direct TEM imaging of complex struc-
tures and defects in silicates, amino-acid racemization dating of fossil
bones, downhole geophysical logging, and the Midcontinent Rift System.
The book also includes a subject index and cumulative indexes of con-
tributing authors and chapter titles.

Order from: Annual Reviews, Inc., 4139 El Camino Way, Palo Alto, CA
94306. The price is $44 in the U.5.A., $47 elsewhere, postpaid.

Annual Review of Energy, Volume 9

Chapters on energy storage, environmental standards and national ener-
gy policies, an update on econometric studies of energy-demand behavior,
the trend of structural change in the international oil industry in the 1980's,
and oil-export policy and economic development in OPEC are among those
included in this 577-page volume edited by Jack M. Hollander.

Order from: Annual Reviews, Inc., 4139 EI Camino Way, Palo Alto, CA
94306. The price is $56 in the U.5.A., $59 elsewhere, postpaid.

Biogenic Structures: Their Use in Interpreting Depositional Environments

Edited by H. Allen Curran, this collection of 19 papers was developed
from an SEPM symposium on biogenic structures held in 1980. Each paper
presents a case-book example of the use of biogenic structures or trace fos-
sils as an aid to the interpretation of the depositional environment of the
surrounding sediments. The papers cover a wide range of environments
from nonmarine to deep-sea settings with ages from Cambrian to Holo-
cene. The illustrated, 364-page volume should be helpful to sedimentolo-
gists, paleontologists, and stratigraphers interested in and involved with
the interpretation of depositional environments through the use of
sedimentary structures,

Order from: SEPM, P.O. Box 4756, Tulsa, OK 74159. The price is $29 for
SEPM/AAPG members, $36 for nonmembers. Oklahoma residents must
add sales tax: 6% for those living in Tulsa, 3% elsewhere in Oklahoma.

A

Edited by Nahum Schneidermann and Paul M. Harris, this illustrated,
408-page volume stresses recent developments in the study of modern
marine and fresh-water cements, their ancient analogues, and proposed
relationships to burial conditions.



In the first of four sections, authors review geochemical and geologic
constraints on cement mineralogy, morphology, and distribution through
geologic time. In the second section, early stable and metastable marine ce-
ments from a diverse group of environments and geologic ages are dlis-
cussed. In the third part, examples of integrated geochemical and petro-
graphic studies on regional distribution of burial cements are presented.
Finally, examples of fresh-water cements, representing either the beginning
or end of the carbonate diagenetic cycle, are shown. Several of the 21 pa-
pers explore the timing and sequence of cement precipitation as part of in-
tegrated regional and burial studies of producing carbonate reservoirs.

Order from: SEPM, P.O. Box 4756, Tulsa, OK 74159. The price is $29 for
SEPM/AAPG members, $36 for nonmembers. Qklahoma residents must
add sales tax: 6% for those living in Tulsa, 3% elsewhere in Oklahoma.

Atlas of Sedimentary Rocks Under the Microscope

This new atlas by A. E. Adams, W. S. MacKenzie, and C. Guilford is a
laboratory tool for studying sedimentary rocks in thin sections. More than
210 color photographs illustrate thin sections of sedimentary rocks repre-
sentative of those found worldwide. Requiring only a basic knowledge of
mineralogy and paleontology, the 104-page book covers terrigenous clastic
rocks, concentrating on sandstones, and shows carbonate rocks and the
range of bioclast types. Also illustrated are ironstones, cherts, evaporites,
phosphorites, and carbonaceous rocks in thin sections. Appendixes detail
how to make a thin section, stain thin sections of limestones, and make
acetate peels.

Order from: John Wiley & Sons, Inc., One Wiley Drive, Somerset, NJ
08873. The price is $24.95 plus local sales tax and postage and handling.

Petroleum Formation and Occurrence, Second Edition

The second edition of this work by B. P. Tissot and D. H. Welte has
been expanded to include completely new chapters on gas, heavy oils and
tar sands, distribution of world petroleum reserves, case histories on habi-
tat of petroleum, and geological and geochemical modeling. Other chapters
have been enlarged and updated, such as those on geochemical fossils,
biological markers, primary migration, asphaltenes and resins, coal as a
possible source rock, and oil-source-rock correlations. The 699-page book
contains 327 illustrations and more than 270 new references.

Order from: Springer-Verlag New York, Inc., P.O. Box 2485, Secaucus,
NJ 07094. The price is $44.50 plus $1.50 to cover shipping. New York and
New Jersey residents must add sales tax.

Carbonate Petroleum Reservoirs

This 624-page book presents 35 detailed case studies involving 41 carbon-
ate oil and gas reservoirs. The studies document the salient aspects of res-
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