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Kentucky along the western margin of the Appalachian 
basin. 

Trace fossils occur where dolomite overlies black 
shale in the lower part of the Huron Member (basal 
New Albany or Ohio Shale). Cruziana, Zoophycos, Pla-
nolites, Phycodes, Chondrites (Type A), Trichichnus, 
Teichichnus, Laevicyclus, and a newly described large 
burrow form are common. Up section, trace fossils are 
found where gray shale overlies black shale in the upper 
lower part of the Huron Member (Teichichnus, Planol-
ites, Chondrites-Type B, Rhizocorallium, and Zoophycos) 
and the Three Lick Bed (Chondrites-Types C and D, 
Planolites-like burrows, Zoophycos, and pyritic bur
rows). 

A combination of interpretations based on the stra
tigraphy, lithology sedimentary structures, and trace 
fossils suggests that the Devonian black shale was de
posited in an upward-deepening sequence transgressive 
over the axis of the present Cincinnati arch in east-cen
tral Kentucky. The carbonate environment of the un
derlying Middle Devonian Boyle dolomite contains 
trace fossils and features suggestive of shallow water. At 
the beginning of the Upper Devonian, migration of 
black muds onto the platform rimming the Cincinnati 
arch allowed interbedding with the carbonates. 

Up section, the carbonate-black shale environment 
was replaced by entirely black shale deposition. Pe
riodic oxygenation allowed brief periods of burrowing. 

Trace fossil correlation will be helpful in under
standing the detailed stratigraphy within the mid-conti
nent Upper Devonian black shale. 

JORDAN, TERESA E., Cornell Univ., Ithaca, NY, and 
RAYMOND C. DOUGLASS, U.S. Geol. Survey, 
Washington, D.C. 

Paleogeography and Structural Development of Late 
Peimsylvanian-Early Permian Oquirrh Basin, North
west Utah 

Deposition in the late Paleozoic Oquirrh basin of 
northwest Utah produced as much as 7.5 km of lime
stone and sandstone. Study of Upper Pennsylvanian 
and Lower Permian lithofacies, trace fossils, and body 
fossils relative to a time framework determined by fusu-
linid biostratigraphy reveals a spatial mosaic of deposi-
tional environments which shifted through time. 

The Oquirrh basin changed in form from a broad, 
topographically subdued, shelf area in the Middle Penn
sylvanian to a northwest-trending topographic basin in 
the Late Pennsylvanian. Water depths may have 
reached 300 to 400 m. Coarse conglomerates, common
ly composed of older Oquirrh Group clasts, are com
mon in latest Pennsylvanian and early Wolfcampian 
deep-water deposits. They record rapid lithification, 
uplift, and erosion of the margins of the trough, and 
imply that the Oquirrh basin was bounded by active 
northwest-trending high angle faults. The faults, with 
offset rates of about 25 cm/1,000 years, were apparently 
initiated in the Late Pennsylvanian, and became inac
tive by the late Wolfcampian. The upper Oquirrh 
Group records the passive filhng of the remnant graben-
like trough. 

The histories of the Oquirrh basin and of basement 

uplifts and yoked basins throughout the region to the 
south and east are similar. The northwest trend, high 
angle fault margins, and rapid structural development 
in the latest Pennsylvanian and early Wolfcampian 
demonstrate the Oquirrh basin's tectonic association 
with the regional deformation responsible for the An
cestral Rocky Mountains. 

JUDD, JAMES B., WILLIAM R. SACRISON, ad 
ROBERT A. BISHOP, Amoco Production Co., Den
ver, CO 

Whitney Canyon Field—Potential Gas Giant in Wyo
ming Thrust Belt 

Recent driUing in the Absaroka plate of the Wyoming 
thrust belt has confirmed the presence of a major gas-
condensate accumulation in the Whitney Canyon area 
of Uinta County, Wyoming. Reserves are primarily in 
porous and/or fractured Paleozoic carbonate forma
tions. Triassic carbonate rocks also appear to be com
mercially productive. 

The (fiscovery well, which was scheduled as a 13,400-
ft (4,084 m) test, was spudded in October 1976. Me
chanical problems were encountered at 10,691 ft (3,259 
m) in the Permian Phosphoria Formation and the well 
was subsequently completed in the Triassic Thaynes 
Formation. Paleozoic gas production was established in 
1978 by the Amoco-Chevron-Gulf No. 2 well, which 
was drilled into a nearly normal stratigraphic section of 
Jurassic Twin Creek Limestone through Ordovician 
Bighorn Dolomite before crossing the Absaroka thrust 
at a true vertical depth (TVD) of 15,516 ft (4,729 m). 
Cretaceous sandstones and shales were drilled to a total 
depth of 16,224 ft (4,945 m) or 15,894 ft (4,845 m) TVD. 
A development well located approximately one mile 
north of the No. 2 well was drilled into a similar strati-
graphic sequence. 

The Whitney Canyon structure is a north-trending 
geophysical anomaly with Uttle or no surface expres
sion. Its general shape can be defined well with reflec
tion seismic data. At the Phosphoria level, the structure 
is approximately 10 mi (16 km) long and 2 mi (3.2 km) 
wide with 2,500 ft (762 m) of closure. 

Gas tested to date from the Triassic Thaynes Forma
tion is sweet, whereas the Paleozoic gas is sour with a 
maximum H2S content of 18%. Environmental consid
erations and gas treatment plant construction will delay 
Paleozoic gas production until late 1981. 

Although reserve estimates for the Whitney Canyon 
structure are quite speculative at this time, it appears to 
be a giant field. 

KAPLAN, SANFORD S., and J. DONAHUE, Univ. 
Pittsburgh, Pittsburgh, PA 

Sedimentologic Description of Part of Coal-Bearing 
Carboniferous Sequence Exposed Near Joggins, 
Nova Scotia 

A 300-m section of the upper Cumberland Group ex
posed south of M'Cairn's Brook near the village of Jog-
gins, Nova Scotia, includes five lithologies, including 
sandstones, siltstones, claystones, carbonaceous shales, 
and coal. The sandstones and siltstones display one or 
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more of the following sedimentary structures: trough 
cross-beds, ripple laminations, horizontal laminations, 
convoluted laminations, or massive bedding. Additional 
features present include vertical accretion deposits, 
lateral accretion deposits, and crevasse splay deposits. 
A statistical analysis of the several facies and the con
tacts between them resulted in interpretation of the en
vironments of deposition as a meandering river and as
sociated flood plain. The lower half of the section, 
including a significant number of coal beds and carbo
naceous shales, was deposited primarily within the 
flood-plain basin, whereas the upper part of the section, 
with coarser grained siltstones and sandstones, implied 
deposition closer to the channels. 

In addition to the sedimentologic analysis, a petro-
graphic study of the coal beds was conducted. Results 
of a maceral analysis indicate a probable freshwater ori
gin for the coals. Identification of the plant fossils 
found over the coal beds reveals a freshwater flora, and 
the mode of preservation indicates deposition in a cre
vasse splay deposit. 

KARL, H. A., D. A. CACCHIONE, and D. E. 
DRAKE, U.S. Geol. Survey, Menlo Park, CA, et al 

Sedimentary Processes on Continental Shelf Off South-
em CaUfomia 

Depositional processes characterizing San Pedro con
tinental shelf have been extensively investigated by the 
University of Southern California (USC) and the U.S. 
Geological Survey (USGS). 

Data collected during 1973-76 by USC document the 
sedimentologic framework of San Pedro shelf. Textural 
patterns can be explained as responses to long-term 
oceanic processes; however, no unique transport direc
tions can be inferred from the data. Almost all bed 
forms observed have been small-scale, wave-generated 
ripples, the distribution of which reflects increasing bio
genic activity with decreasing energy levels seaward. 
Owing to biological reworking, no stratigraphic evi
dence of these ripples was preserved in cores. Mesoscale 
current lineations resolved on sonographs indicate sedi
ment transport transverse to isobaths. Forty-day rec
ords taken in April to June 1978, with two USGS Geo-
probe tripods and moored transmissometers, show 
several significant features: (I) near-bottom transport is 
seaward with mean speeds of about 1 cm/s in shallow 
water (22 m) and 3 cm/s near the shelf break (68 m); (2) 
although mean speeds are low, instantaneous currents 
caused by tides and surface waves exceed threshold ve
locities at the shallow site; and (3) currents from inter
nal waves can increase ambient nearbottom energy lev
els sufficiently to entrain sediment. 

Integration of data from USC and USGS investiga
tions provides information necessary to understand the 
fair-weather dynamic processes that affect sediment 
transport and deposits on a narrow southern CaUfornia 
shelf. 

KAUFFMAN, ERLE G., Natl. Museum Natural His
tory, Washington, D.C, and THOMAS A RYER, U. 
S. Geol. Survey, Denver, CO 

Paleobiologic Evidence for Cretaceous Tides, Western 
Interior Basin, North America 

Modern intertidal environments contain a suite of 
diagnostic physical sedimentary structures and macro-
invertebrate organisms. The former are often used in 
the identification of ancient intertidal paleoenviron-
ments; the latter are rarely used. Yet the conservative 
evolution of intertidal organisms and their distinctive 
adaptive morphologies, expressed as preservable bio
genic structures and/or shells, facilitate their identifica
tion in ancient strata. The habitat ranges of modem 
intertidal organisms are narrowly restricted within the 
intertidal zone. Groups of organisms with roughly 
equivalent habitats constitute distinct, low-diversity 
communities. In general, the total number of taxa in the 
intertidal biota and, accordingly, the number of recog
nizable communities increase with increasing tidal 
range. We propose that: (1) fossil intertidal organisms 
and their traces can be used to recognize Mesozoic and 
Cenozoic intertidal paleoenvironments; and (2) the di
versity and number of distinct paleocommunities recog
nizable among such faunas can be used to determine, at 
least qualitatively, paleotidal range. We have applied 
these concepts in a study of Cretaceous nearshore and 
marginal-marine strata in the western interior basin. 
Obligate or habitat-selective intertidal organisms occur 
along both shorelines of the interior Cretaceous seaway 
from northern Alberta to the Gulf of Mexico. Different 
groups of paleocommunities characterize exposed, 
wave-dominated, sandy coasts and low-energy, vegetat
ed shorelines in marginal-marine settings. The composi
tions of the paleocommunities along low-energy shore
lines further vary with paleosaHnity, permitting 
recognition of broad salinity gradients in Cretaceous es-
tuarine settings. Faunal evidence indicates that Creta
ceous tides extended throughout the interior Cretaceous 
seaway. The tidal range was generally greater along the 
western shoreline than along the eastern shoreline. 


