








Amphibian and Reptile Tracks from the Hennessey Formation
(Leonardian, Permian), Oklahoma County, Oklahoma
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ABSTRACT.—Two footprints assigned to Amphisauropus latus Haubold
and a single footprint assigned to Dromopus sp. were discovered in a
large block of the Lower Permian Hennessey Formation (lower part)
(Leonardian) in northwestern Oklahoma City during construction of the
Kilpatrick Turnpike. Amphisauropus was probably made by a seymouria-
morph amphibian and Dromopus by an araeoscelid reptile. These tracks
are the youngest Permian vertebrate footprints yet reported in Oklahoma.
This is also the youngest record of Amphisauropus yet reported in North
America, and its identification increases the similarity of European and
North American Early Permian tetrapod ichnofaunas.

INTRODUCTION

As part of the U.S. Geological Survey-sponsored STATE-
MAP program, the Oklahoma Geological Survey has been
mapping the Oklahoma City metropolitan area since 1997.
The primary purpose is to produce a series of new, detailed
geologic maps at a scale of 1:24,000 that will better enable
land-use planners, State and city engineers, homeowners,
and others to address certain environmental concerns in this
rapidly developing area. In addition, new geologic obser-
vations and data are shedding light on several aspects of
Lower Permian geology in central Oklahoma, such as the
depositional environments of the Garber and Hennessey
Formations.

During a reconnaissance field trip in the summer of 1998,
one of the authors (NHS) and Dr. Jonathan D. Price (cur-
rently at Rensselaer Polytechnic Institute) examined an out-
crop of the Hennessey Formation along the alignment of the
Kilpatrick Turnpike in northwestern Oklahoma City (Fig. 1).
The turnpike was under construction at that time, and a new
outcrop had been exposed where the turnpike was to pass
under MacArthur Boulevard (southwest corner sec. 10, T. 13
N., R. 4 W,, Oklahoma County). Many large blocks of un-
weathered Hennessey shale and siltstone covered part of the
outcrop beneath and immediately east of MacArthur Blvd.
One of the large blocks contained the tracks described in this
paper. A search of other blocks and the adjacent outcrop
uncovered no additional tracks. (The outcrop and blocks,
referred to below as the MacArthur-Kilpatrick tracksite, were
removed as construction progressed.)

NHS removed the tracks from the block and loaned them

to Dr. William Caire, University of Central Oklahoma, for

display. Caire took digital images of the tracks, sent them to

NHS, who forwarded them to SGL for identification. SGL re-
quested the tracks themselves, so NHS retrieved them and
mailed them to SGL who identified them as Amphisauropus
latus and Dromopus sp. SGL also recognized the significance
of the tracks (see below) which are presumed to have been
made by a seymouriamorph amphibian (Amphisauropus)
and an araeoscelid reptile (Dromopus) and suggested that
this paper be written. The specimens now are in the collec-
tions of the Sam Noble Oklahoma Museum of Natural His-
tory (OMNH).

Unfortunately, the significance of the tracks was not rec-
ognized at the time of their discovery, and the exposed sec-
tion (~5 ft [1.5 m] thick) beneath MacArthur Blvd. was not
described in detail. However, the sedimentary features ob-
served in the blocks and outcrop are similar to those in near-
by Hennessey Formation outcrops, and the description given
in the section on the Hennessey Formation is based on Sune-
son and others (1999) and Suneson and Hemish (1998).

PREVIOUS REPORTS OF LOWER PERMIAN
TRACKS AND SEYMOURIAMORPH AND
ARAEOSCELID FOSSILS IN OKLAHOMA

The MacArthur-Kilpatrick tracksite is the fifth record of
vertebrate tracks in the Lower Permian of Oklahoma. The
other four sites are located in north-central Oklahoma in the
Wellington Formation. Raasch (1946) located one tracksite in
Noble County and two sites in Garfield County, but he iden-
tified the tracks only as having been made by vertebrates
(amphibians or reptiles). Swanson and Carlson (2002) lo-

-cated an extensive tracksite in Noble County and docu-

mented five distinctive tracks and trackways that they
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Figure 1. Generalized geologic map of the northwestern part of

the Oklahoma City metropolitan area showing the location of the

MacArthur-Kilpatrick tracksite.

termed morphotypes. Their Morphotype E shows an affinity
with Dromopus, one of the ichnotaxa identified at the MacAr-
thur-Kilpatrick site. (Raasch (1946, p. 25) noted amphibian
or reptile tracks in the Garber Sandstone north of Lucien in
Garfield County, but did not report an exact location.)
Olson (1965, 1967, 1970, 1979) and Simpson (1976) iden-
tified many vertebrate taxa in the Hennessey Formation,
the underlying Garber Sandstone, and the overlying Duncan
Sandstone in Oklahoma. Many of the vertebrate sites are in
the transition zone between the Garber and Hennessey. Only

one site, near Norman in Cleveland County (SW%4NW4 sec.
13, T. 8 N,, R. 2 W.), is within “the Hennessey Formation
proper” (Olson, 1970, p. 395), and it is only 75-80 ft (23-24
m) above a sandstone in the uppermost part of the Garber-
Hennessey transition zone.

Skeletal remains of probable seymouriamorph amphib-
ians (genus Seymouria) (Fig. 2) have been identified in sev-
eral Lower Permian formations in Oklahoma. Raasch (1946,
p. 46) stated that the S. baylorensis Broili identified by Case
(1915) came from the Antelope Flats Member of the Welling-

Figure 2. A—Skeletal reconstruc-
tion of a seymouriamorph amphib-
ian (from White, 1939). 5—Probable
original appearance of a seymouria-
morph amphibian (from Dixon and
others, 1988, p. 51, with permission).
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Figure 4. Stratigraphic column of Permian units in central Okla-
homa referred to in the text. The MacArthur-Kilpatrick tracksite is
located in the Hennessey Formation (lower part) above the Gar-
ber Sandstone and below the Reeding Sandstone Bed. The El
Reno Group is shown as Leonardian based on Lucas (in review,
“A global hiatus in the middle Permian tetrapod fossil record”).
Correlation of pre—El Reno Group strata is based on Mankin
(1987). Correlation of the EI Reno Group is based on Hills and
Kottlowski (1983).

@ marine index fossils

tured to fissile; rare pedogenic slickensides are evidence of
local paleosol development. Siltstone beds are moderately to
well stratified. Sandstones locally are cross-stratified and/or
ripple-marked; channelform deposits are rare. The block
that contained the tracks consisted of interbedded siltstone
and cross-stratified very fine grained sandstone.

In addition to fine-grained clastic material, the Hennessey
Formation also contains thin gypsum beds. Gypsum beds
do not occur in outcrop but have been identified in several
groundwater-monitoring wells at the Will Rogers World Air-
port, ~15 mi (24 km) south of the MacArthur-Kilpatrick
tracksite in secs. 23, 24, 25, 33,34, and 35, T. 11 N,,R. 4 W.
(Well records are available from the Oklahoma Water Re-
sources Board.)

No studies have systematically addressed the depositional
environment of the Hennessey Formation. Olson (1967, p. 79)
noted that “part of the formation is nonmarine, part near-
shore marine, and part probably was deposited under fully
marine conditions. A thorough study of the beds encom-
passed under this formational name is needed and many
questions concerning the nature of its deposition . . . remain

to be answered.” Olson’s staternent is still true 35 years later.
The dominantly fine-grained character of the Hennessey
sediments, the rarity of channels, and the presence of paleo-
sol horizons and thin gypsum beds are evidence that much
of the Hennessey Formation in the Oklahoma City area was
deposited in a supratidal, possibly sabkha-like environment.

In contrast to the Hennessey, the depositional environ-
ment of the underlying Garber Sandstone has been studied
extensively, and some geologists suggest that it was depos-
ited in a fluvial-deltaic environment (e.g., Johnson and oth-
ers, 1988; Simpson and others, 1999).

Age

The Leonardian age of the Hennessey Formation is based
primarily on its correlation with most of the Clear Fork
Group (Vale and Choza Formations) in Texas (e.g., Dunbar
and others, 1960; Simpson, 1973; Mankin, 1987) (Fig. 4). The
Hennessey-Clear Fork correlation is based on physical stra-
tigraphy. The Clear Fork in northern Texas can be traced into
the Hennessey Formation of Oklahoma (e.g., Simpson, 1973).
However, the Hennessey lacks marine fossils by which its age
can be directly determined, so the age of the Hennessey must
be established by the age of the laterally equivalent Clear Fork
Group. The Clear Fork Group has been recognized as Leo-
nardian since the series was established (Adams and others,
1939; Dunbar, 1940; Dott, 1941). Ammonoids and fusulinids
in marine intervals of the Clear Fork Group confirm its Leo-
nardian age (see below).

The Clear Fork Group is 1,200-1,500 ft (365-457 m) thick,
and its outcrop zone extends from the Red River of Texas
southwestward to Tom Green County. In that part of Texas,
the oldest Leonardian strata are assigned to the Clyde For-
mation of the upper part of the Wichita Group. The Clyde
Formation contains earliest Leonardian ammonoids (Med-
licottia copei assemblage of Plummer and Scott, 1937; also
see Miller and Furnish, 1940) and fusulinids (Schwagerina
crassitectoria Dunbar and Skinner, see Myers, 1968).

The lowest formation of the Clear Fork Group, the Arroyo
Formation, contains a marine limestone near its top that
yields Leonardian ammonoids of the Perrinites kempae Zone
(Plummer and Scott, 1937; Miller and Furnish, 1940). Am-
monoids from 59 ft (18 m) below the top of the Choza For-
mation on the Colorado River in Runels County, Texas, be-
long to the Medlicottia chozaensis Zone (Sellards and others,
1932; Plummer and Scott, 1937) and are also of Leonardian
age. The Blaine Formation of the Double Mountain Group,
which is younger than the Choza Formation (Fig. 4), con-
tains ammonoids that include Perrinites hilli and is widely
considered to be of latest Leonardian age (e.g., Miller and
Furnish, 1940; King, 1942; Clifton, 1942; Tharalson, 1984),
although a few authors have suggested that it may be of ear-
liest Guadalupian (Roadian) age (e.g., Ross, 1987). The cor-
relation of the Blaine to the latest Leonardian seems most
likely, as it and the underlying San Angelo Formation are
equivalent to (represent the same transgression as) the Glo-
rieta Sandstone and lower San Andres Formation of West
Texas and southeastern New Mexico, strata of well estab-
lished latest Leonardian age (King, 1942).

These ammonoids and regional stratigraphic relation-
ships indicate that the Clear Fork Group is a correlative of
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Figure 7. Dromopus sp., presumed track of an araeoscelid reptile, Hennessey Formation (Leonardian) from the

MacArthur-Kilpatrick tracksite (OMNH no. 71044).

is not surprising. However, Amphisauropus, although com-
mon in the European Lower Permian (Haubold, 1971), has
been reported from North America only twice previously—
from Prince Edward Island in Canada (Mossman and Place,
1989) and from central New Mexico (Lucas and others,
2001). Both of those records are of Wolfcampian age. Thus,
the Hennessey record of Amphisauropus is only its third re-
port from North America and its youngest record on the con-
tinent.

Hunt and Lucas (1998), Lucas and others (1999), and
Haubold and Lucas (2001) have argued that there is a glo-
bally uniform tetrapod footprint ichnofauna in red-bed fa-
cies of Early Permian age. This is to be expected because the
global Early Permian tetrapod fauna, as now understood
from body fossils, is relatively uniform, forming one paleo-
biogeographic province across equatorial Pangea (e.g., Mil-
ner, 1993). The Hennessey footprints support this concept
by further documenting the presence of Amphisauropus in
North America and by extending its stratigraphic range on
the continent into the Leonardian, thus increasing the simi-
larity of European and North American Early Permian tetra-
pod ichnofaunas.
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ABSTRACT.—Remains of terrestrial vertebrates have been discovered in
the Wellington Formation (Lower Permian) in Noble County, Oklahoma.
The site, designated “The Kirby Quarry,” is named for the owner of the fos-
siliferous exposure. It has yielded a diverse vertebrate assemblage of three-
dimensional remains of fish, amphibians, and reptiles. The Kirby Quarry is
the first reported site from the Wellington Formation, Oklahoma, in which
the hybodont shark Hybodus is known to occur; it is also only the third
known site for the araeosceloid reptile Dictyobolus tener.

INTRODUCTION

The Kirby Quarry—site OMNH 1220, Oklahoma Museum
of Natural History—is in Noble County, north-central Okla-
homa. The quarry opens into a west-facing road cut with
rock exposures extending east into a pasture. Site data, on
file in the Museum’s Department of Vertebrate Paleontol-
ogy, are available to qualified investigators.

Several vertebrate-bearing sites are known in the Well-
ington Formation of northern Oklahoma. Among them, the
Kirby Quarry is remarkable because its vertebrate material
occurs in highly packed, concentrated pockets within curved
depressions in the gray shales. Masses of bones and scales
are cemented together by reddish siltstone. The majority of
the vertebrate fossils consist of scales, skull pieces, and rib
fragments of small palaeoniscoids and the larger platysomid
fish. Remains of several different amphibians and reptiles
also have been recovered there. The site has yielded speci-
mens of a new araeosceloid reptile whose description awaits
recovery of additional material.

Two seasons have been devoted to field studies at the site,
resulting in a modest collection of fossils now deposited in
the OMNH vertebrate paleontology collection. All the bones
are three-dimensional with very little crushing. They are dis-
articulated and fragmentary, so that most are inadequate for
species-level identification. All the fossil elements are small,
although a few larger bones are represented as fragments.
Plant fossils occur in the uppermost meter of Unit 9 and in
Unit 10, but the remains are either carbonized film or barite
replacement; identification is impossible.

GEOLOGY AND ENVIRONMENTAL
INTERPRETATION

The area around the quarry has been mapped by Shelton
(1979). The basal sandstone is easily recognized as his Pwu
(upper key bed of the Wellington Formation). The capping
sandstone is about 6 m (~20 ft) above the basal sandstone
and therefore likely Pwu-620—in the Billings Pool Member
of the Wellington Formation.

Stratigraphic Column
(see Fig. 1)

Unit 10 (Pwu-620) consists of a fine-grained subarkosic
sandstone (Shelton, 1979), reddish brown (10R 4/6), cross
bedded with climbing ripples and de-watering structures. It
includes rare, moderately well-preserved fossil plant trunks
ranging from 2.5 to 5 cm in thickness, and cuts sharply into
Unit 9.

Unit 9 is a blocky to fissile shale, pale olive (10Y 6/2) with
reddish brown intervals. It contains vertebrate and plant fos-
sils, most of which are rare and are concentrated in the up-
permost 114 cm. Malachite, cuprite, hematite, and limonite
weather from the unit in the form of lenticular concentra-
tions about 2-3 mm across.

Unit 8 is a reddish brown sandstone. Its lithology and
thickness vary within the locality; to the north, it is a fine-
grained siltstone about 8 cm thick; to the south it grades into
a dense, cross-bedded, heavily burrowed sandstone about
61 cm thick. Farther south the unit thins to about 12 cm,

Okiahoma Geology Notes ® v. 62, ho. 2 ® Summer 2002 63






Unit 4 is a pale olive dolomitized carbonate mudstone
about 23 cm thick in which a jaw section of a Trimerorhachis
was found. To the north, the unit forms large disconnected
nodules; to the south it pinches out.

Unit 3 is a pale olive to reddish brown mottled blocky
shale about 60 cm thick.

Unit 2 is covered, but may be a red shale.

Unit 1 is a fine-grained, subarkosic reddish brown (10R
4/6), cross-bedded sandstone. (This is the Pwu of Shelton,
1979.) The base of the sandstone is not exposed here.

Given the occurrence of freshwater fauna, carbonized
plant material, and de-watering structures in the upper
sandstone, these sediments appear to represent a lacustrine
environment. Concentrations of bone and plant material
can be found in lenticular concentrations, possibly formed
by oscillating current directions. The dolomitized carbonate
mudstones may have resulted from dolomitization within
the vadose zone post-depositionally—or they could be dolo-
mitized freshwater carbonate lenses that formed in lacus-
trine water. Further study of these dolomitized carbonates
could lead to a better understanding of the environment and
timing of dolomitization of these lenses, which are horizon-
tally inconsistent.

FAUNA

The fauna at this site are mainly aquatic. Most of the iden-
tifiable remains are palaeoniscoid fish, represented by scales
and skull fragments, and four types of freshwater sharks. The
most important of the sharks, Hybodus, is represented by fin
spines. In Oklahoma, Hybodus remains have been recovered
in younger strata at three sites (Simpson, 1974, 1976, 1979;
Zidek, 1976)—all in the upper Garber Formation of south-
western Oklahoma. At the Kirby Quarry, all the recovered

Figure 2. Aybodus shark fin spines at the Kirby Quarry occur as
two different types. A—OMNH 58220 is type “A”; 5—0OMNH
58221 is type “B”.

TABLE 1. — Faunal List from Unit 9, the Kirby Quarry

Invertebrata
Conchostraca
Estheria

Vertebrata
Chondrichthyes
Hybodus sp.
Orthacanthus platypternus
Orthacanthus texensis
Xenacanthus luederensis

Osteichthyes
Sphaerolepis arctata
Platysomus parvus
Palaeoniscoidea, spp. indet.
Amphibia
Archeria sp.
Diplocaulus sp.
Trimerorhachis sp.

Reptilia
Dimetrodon sp.
Dictyobolus tener
Ophiacodon sp.
2Captorhinus sp.
Araeosceloidea, indet.

Hybodus fin spines (OMNH 58220, 58221, and 58444 through
58448) are small fragments, about 3 mm to 5.5 mm long. No
Hybodus teeth have yet been found in the Wellington For-
mation of Oklahoma.

Two distinct types of Hybodus spines have been found at
this site (Fig. 2). Type “A” (OMNH 58220, 58445 through 58448)
is represented by fragments of five fin spines. Morphology of
two fragments indicates that they are almost complete distal
ends; the three others represent more proximal ends.

On fin spines referred to as Hybodus type “A”, the entire
surface is ornamented, with seven parallel longitudinal
ridges running the entire length, one of which forms the an-
terior keel of the spine. Ridges and grooves are smooth, and
approximately equal in width. The ridge walls are slightly
rounded proximally and extremely rounded distally. The
grooves narrow toward the distal end to about one-half the
width of the ridges. The height of the ridges also decreases
toward the distal end. The shape of the denticles changes
from a sharp edge with a downward pointed tip toward the
proximal end, to a gently arch-shaped denticle ridge with a
center high apex distally. The three ridges and grooves on
each side are almost centered with a flat surface, both ante-
rior and posterior to the ridges and grooves series. The ante-
rior flat surface is approximately the width of four to five
ridges, and the posterior flat surface is about two ridges
wide. On both of the flat surfaces are three longitudinal lines
of pits. In OMNH 58220 are four denticles along the poste-
rior face; they are in a single series. The distal tip is slightly
displaced, alternating from right to left of the base of the pre-
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TABLE 2. — OxkiaHomA EARTHQUAKE CataLoG For 2001

Event Date and origin time Intensity Magnitudes Latitude Longitude Depth
no. (UTC)? County MM® m3Hz mbLg MDUR  deg N¢ deg W¢ {km)*
1626 Jan 02 02 34 38.61 Pottawatomie 1.1 1.6 35.0774 96.9628 499 C
1627 Jan 02 02 50 25.42 Tulsa 1.8 35.9084 95.7954 010 C
1628 Jan 27 00 57 54.28 Atoka 23 21 20 34.6404 95.9524 1519 C
1629 Feb 21 02 26 25.26 Garvin 1.6 34.6963 97.4551 531R C
1630 Feb 21 02 59 52.52 Garvin 1.7 34.6628R  97.4748R 531R C
1631 Feb 21 03 39 23.70 Garvin 25 24 19 34.6628 97.4748 531 C
1632 Feb 21 03 41 12.57 Garvin 24 21 34.7598 97.5827 401 C
1633 Apr 27 23 48 39.04 Coal 1.6 1.7 34.6975 96.2606 5.00R C
1634 Jun 14 02 30 34.20 Kingfisher 21 22 1.8 36.0651 98.1631 5.00R C
1635 Jun 29 01 52 24.53 Coal 1.5 34.5542 96.4784 5.00R C
1636 Jul 12 03 16 50.79 Stephens 23 21 1.7 34.6558 97.6473 5.00R C
1637 Jul 15 13 42 46.37 Blaine 1.8 1.9 35.7388 98.2416 5.00R C
1638 Jul 18 01 28 59.68 Canadian 20 20 21 35.4026 97.9677 5.00R C
1639 Jul 18 06 09 10.59 Garvin 17 1.9 34.6427 96.9984 5.00R C
1640 Jul 18 17 14 04.53 Canadian 21 21 19 35.3867 98.0606 5.00R C
1641 Jul 18 18 01 05.60 Carter 1.6 34.3209 97.1244 5.00R C
1642 Jul 18 19 25 12.40 Garvin 25 25 21 34.7030 97.6340 5.00R C
1643 Jul 22 07 48 50.73 Hughes 1.8 1.8 34.8529 96.3140 5.00R C
1644 Jul 22 11 49 22.61 Garvin 23 24 2.1 34.7953 97.6453 5.00R C
1645 Aug 06 06 38 33.73 Pontotoc 1.5 1.6 34.8320 96.5979 5.00R C
1646 Aug 11 01 12 38.11 Canadian 22 21 20 35.3856 97.7555 5.00R C
1647 Aug 15 04 15 55.80 Delaware 1.9 36.4632 94.9477 5.00R C
1648 Sep 02 22 48 42.34 Kiowa F 27 26 24 34.8976 98.8181 5.00R C
1649 Sep 17 22 19 34.52 Pittsburg 1.7 1.8 1.9 34.9993 95.9636 769 C
1650 Sep 22 15 32 55.74 Caddo 1.7 35.2264 98.2151 572 C
1651 Oct 04 04 29 17.64 McClain 1.7 35.0771 97.6197 5.00R C
1652 Oct 25 02 41 00.17 Hughes 1.7 35.1119 96.3776 436 C
1653 Nov 09 16 16 17.89 Garvin 2.2 2.2 34.8431 97.6527 5.00R C
1654 Nov 09 22 04 03.04 Garvin 27 29 34.7809 97.6400 5.00R C
1655 Dec 16 08 21 424 Oklahoma v 22 21 22 35.6428 97.5706 5.00R C

2UTC refers to Coordinated Universal Time, formerly Greenwich Mean Time. The first two digits refer to the hour on a 24-hour clock. The next two
digits refer to the minute, and the remaining digits are the second. To convert to local Central Standard Time, subtract six hours.

"Modified Mercalli (MM) earthquake-intensity scale (see Table 4). “F” indicates earthquake was reported felt, intensity unknown, generally <IV.

°If R is preceded by a number in the latitude and/or longitude column(s), the location was restrained. 5.00R indicates that the depth was re-
strained to 5.00 km from the beginning of the calculation. If R is preceded by a number other than 5.00, the depth was restrained at that depth
part way through the location calculations. When R does not appear, the number was an unrestrained depth, re-adjusted at every iteration
during the location. C refers to the Chelsea velocity model (Mitchell and Landisman, 1971).

magnitude scales, which are mbLg (Nuttli),

m3Hz (Nuttli), and MDUR (Lawson). Each TABLE 3. — EARTHQUAKES RePORTED FELT IN-OkLAHOMA, 2001
magnitude scale was established to accom- Event  Date and origin time Intensity
modate specific criteria, such as the dis- no. (UTC)? Nearest city County MM®

tance from the epicenter, as well as the avail-
ability of certain seismic data.

1648 Sep 02 22 48 4234 Cooperton/Sedan Kiowa F

For earthquake epicenters located 11- 1655  Dec 16 08 21 424 9kmwestof Edmond Oklahoma IV

222 km from a seismograph station, Otto

3UTC refers to Coordinated Universal Time, formerly Greenwich Mean Time. The first two digits refer to

Nuttli developed th? m3Hz r_nangUde S.Cale the hour on a 24-hour clock. The next two digits refer to the minute, and the remaining digits are the
(Zollweg, 1974). This magnitude is derived second. To convert to local Central Standard Time, subtract six hours.

from the following expression:

m3Hz =log(A/T) - 1.63 + 0.87 log(a),

bModified Mercalli (MM) earthquake-intensity scale (see Table 4). “F” indicates earthquake was reported
felt, intensity unknown, generally <IV.
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Society of Vertebrate Paleontology

62nd Annual Meeting

October 9-12, 2002
Norman, Oklahoma

This year's meeting will be held for the first time ever in Oklahoma.
We plan to make the meeting pleasurable and memorable for all. The
meeting will be held at the new National Center for Employee Devel-
opment, and special events will be hosted by the Sam Noble Oklahoma
Museum of Natural History. Come see the beautiful new museum!

The Division of Vertebrate Paleontology at the Sam Noble Oklahoma

Sam Noble
%9, Oklahoma Museum
of Natural History

Museum of Natural History has a long history beginning in 1899. The early
years were difficult; fires destroyed much of the collection twice in the early
20th century. What survived the fires was moved to different buildings at least eight

TynATs
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collections, departments, and exhibits are under one roof.

The new museum, which opened in 2000, includes 60,000 square feet of collections storage
and 50,000 square feet of exhibits. Permanent exhibit galleries include the Hall of Ancient Life,
the Hall of Natural Wonders, and the Hall of the People of Oklahoma. A visit to the museum'’s
vertebrate paleontology collection area is offered during the meeting (by prior appointment;

requests for appointments must be received by September 10).

The Host Committee for the 62nd Annual Meeting looks forward to seeing you in Norman.
We think you will find your experience here memorable and enjoyable.

Symposia

Recent Advances in the Origin and Early Radiation of the Ver-
tebrates: A Symposium Honoring Hans-Peter Schultze

200 Years of Vertebrate Paleoichnology

Preparators’ Symposium

The Continental Permian

Recent Advances in Lepidosaurian Evolution and Systematics

Origin, Timing, and Relationships of Major Extant Placen-
tal Clades: A Symposium Honoring the Centennial of
George Gaylord Simpson’s Birth

Workshops

Preparators’ Workshop: Forum on Cyanoacrylate and Its
Place in the Continuum of Other Adhesives and Con-
solidants Used in Fossil Preparation, Oct. 9

Teachers’ Workshop: Learning from the Fossil Record,
Oct. 12

SVP 62nd Annual Meeting logo: Drawing of the Diplocaulus is provided by
Coral McCallister, illustrator for the Depaniment of Zoology, University of
Oklahoma.

—NICHOLAS J. CZAPLEWSKI
Host Committee Chair

Field Trips
Tracking Dinosaurs in No Man’s Land, Oct. 6-8

Cretaceous of Southeast Oklahoma, Southwest Arkansas,
and Northeast Texas, Oct. 6-8

Late Cenozoic Verebrate Paleontology of the Texas and
Oklahoma Panhandles, Oct. 6-8

Early Permian Vertebrates of Southwestern Oklahoma and
Northern Texas, Oct. 13-15

Information

For general questions regarding the 62nd Annual Meeting
of the Society of Vertebrate Paleontology, contact the SVP
Business Office. The Business Office will coordinate regis-
tration and exhibits.

SVP Business Office

60 Revere Drive, Suite 500
Northbrook, IL 60062

Phone: (847) 480-9095

Fax: 847-480-9282

E-mail: svp@vertpaleo.org
Web: hitp://www.vertpaleo.org

Oklahoma Geology Notes e v. 62, no. 2 ® Summer 2002 77












The Oklahoma Geological Survey thanks the American Association of Petroleum Geologists and Geological Society of America
for permission to reprint the following abstracts of interest to Oklahoma geologists.

The Reptile Macroleter: First Vertebrate Evidence for
Correlation of Upper Permian Continental Strata of
North America and Russia

ROBERT R. REISZ, Dept. of Zoology, Erindale Campus,
University of Toronto, Mississauga, Ontario L5L 1C6,
Canada; and MICHEL LAURIN, Institut fiir Palaontologie,
Naturhistorisches Forschungsinstitut, Museum fiir Natur-
kunde, Zentralinstitut der Humboldt-Universitat zu Berlin,
Invalidenstrasse 43, D-10115 Berlin, Germany

The spectacular evolutionary history of terrestrial verte-
brates is uncharacteristically poorly documented between the
Paleozoic subequatorial exposures of the Permo-Carboniferous

of North America and Europe, and the much higher latitude, -

Upper Permian deposits of central Russia and southern Africa.
We report here that the discovery of the reptile Macroleter in
Oklahoma provides the first direct vertebrate evidence of bio-
chronological correlation between continental sediments from
the Upper Permian of North America and Russia. The presence
of the reptile Macroleter, a member of a major group of Upper
Permian amniotes known previously only from central Russia,
in North America improves dramatically our understanding of
this early phase of amniote evolution, and also provides evi-
dence of terrestrial tetrapod faunal interchange between North
America and Russia in Late Permian time.

Reprinted as published in the Geological Society of America Bu/letin, v. 113, September 2001,
p. 1229.

Sampling at the Species Level: Impact of Spatial Biases
on Diversity Gradients

STEPHEN R. WESTROP, Oklahoma Museum of Natural
History and School of Geology and Geophysics, University
of Oklahoma, Norman, OK 73072; and JONATHAN M.
ADRAIN, Dept. of Geoscience, University of Iowa, Iowa
City, A 52242

Sample bias is a fundamental issue in analyses of diversity.
The adequacy of the fossil record continues to be questioned,
especially at fine taxonomic and spatial scales. Here we evalu-
ate the impact of variability in sampling intensity on diversity
patterns of Late Cambrian trilobite faunas of Laurentian North
America across a spectrum of five shelf environments. The data
set consists of nearly 2000 samples from the published litera-
ture and 55 field collections that provide an independent esti-
mate of diversity in each environment. Collections from the lit-
erature are distributed unevenly among environmental group-
ings; shallow subtidal carbonates account for almost half of the
total. [Oklahoma is among the localities that yielded collections
for literature-based compilation of species diversity.] However,
despite the strong sampling bias, raw counts of species from the
literature reproduce the general shape of the diversity gradient

established from field collections, including low species rich-
ness in nearshore environments and peak diversity in carbon-
ate buildups. Rarefaction of species records confirmed the over-
all shape of the gradient, although the rank order of some facies
was obscured by sampling problems. The results suggest that
the adequacy of the published fossil record depends upon the
level of analysis. Gross diversity patterns retrieved in this study
appear to be robust, but resolution of fine detail is influenced
by sampling issues.

Reprinted as published in Geology, v. 29, October 2001, p. 903.

Pleistocene Incision Rates in the Western United States
Calibrated Using Lava Creek B Tephra

DAVID P. DETHIER, Dept. of Geosciences, Williams College,
Williamstown, MA 01267

The Lava Creek B ash bed, erupted from the Yellowstone
caldera ca. 0.64 Ma, provides a datum for measuring long-term
fluvial incision west of the Mississippi River [study area in-
cludes Oklahomal]. The ash is widely preserved due to its sub-
stantial volume, broad initial dispersal, and the aggrading envi-
ronment into which the ash fell. Drainages incised soon after
Lava Creek B deposition, isolating the ash from fluvial erosion
and preserving it in fill terraces. Calculated rates of incision
since ca. 0.60 Ma range from <2 to ~30 cm k.y.”. Rates are high
in most areas near the Rocky Mountains and downstream along
rivers draining mountainous terrain, and are lowest east of the
High Plains and along the Snake River. Incision rates along many
rivers decrease downstream. Rates of downcutting increased in
the late Pleistocene along several major rivers, indicating that
climate change altered sediment budgets. Regional and tempo-
ral data suggest that fluvial incision recotds increased middle
and late Pleistocene runoff from the southern Rocky Mountains,
rather than epeirogenic uplift, but regional rock uplift cannot
be excluded as a significant factor.

Reprinted as published in Geology, v. 29, September 2001, p. 783,

Ancient Hydrocarbon Emission Sites, North America
Western Interior Cretaceous Basin Cold-Seep Mounds
(Tepee Buttes)—Geographic, Stratigraphic, and Age
Distribution

CHERYL L. METZ, Texas A&M University, Houston,TX

Western Interior Cretaceous (WIK) basin cold-seep mounds
or tepee buttes, which are anomalous carbonate bodies within
basinal shales, are reported to be sites of hydrocarhon emissions
(methane) during the Late Cretaceous. Stratigraphic sleuthing
has revealed WIK cold-seep mounds to be narrowly restricted
in their geographic, stratigraphic, and age distributions. The
geographic distribution ranges from the northern Black Hills
southward to the Texas-Mexican border, in a narrow band east
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