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CRAWFORD, G. A., Univ. Wisconsin, Madison, Wise. 

Sedimentology of Goat Seep Dolomite (Guadalupian, 
Permian), Guadalupe Mountains, West Texas and 
New Mexico 

The Goat Seep "reef" constitutes the lower third of 
Guadalupian shelf-edge deposits but has been studied 
less than the Capitan because of outcrop inaccessibility 
and pervasive dolomitization. The Goat Seep is not sim
ply an older Capitan but differs in aspects of morphol
ogy, biota, and cements. 

Field studies reveal that the Capitan overlies Goat 
Seep without an apparent depositional break and that 
this contact is not the dolomite-limestone transition pre
viously mapped. Instead, several hundred meters of the 
oldest Capitan are dolomitic. The Shattuck Sandstone 
extends across the shelf edge and into the foreslope, 
providing a convenient marker for the Goat Seep-Capi-
tan contact. The shelf-to-basin relief of the Goat Seep 
(300 to 400 m) is similar to the older Capitan. The upper 
shelf-edge Goat Seep consists largely of high-angle (25 
to 30°) foreslope deposits of autochthonous and alloch-
thonous carbonate rocks (primarily wackestones) and 
minor siliciclastics. The Goat Seep, in contrast to the 
Capitan, has little high-angle, shelf-edge, massive facies 
(0 to 10 m compared to 100 to 200 m). Deeper, lower 
angle, toe-of-slope carbonate deposits are largely al-
lochthonous, consisting of channelized debris flows and 
other gravity-flow deposits. 

Goat Seep biota, consisting largely of calcareous 
sponges, with some bryozoans, brachiopods, corals, 
echinoderms, and Tubiphytes resemble Capitan biota. 
The Goat Seep lacks the abundant calcareous algae of 
the upper Capitan. 

Cement crusts, present as pore linings in wackestones 
and as pockets of closely packed, broken, platelike 
grains, form a distinctive lithology in the youngest Goat 
Seep and oldest Capitan. These cements have an infer
red submarine origin and probably formed an inorganic 
framestone on or near the seafloor. 

CRAWFORD, G. A., and R. H. DOTT, JR., Univ. 
Wisconsin, Madison, Wise. 

Alluvial-Fan Deposition and Tectonic Significance of 
Two Late Cretaceous-Paleocene Conglomerates in 
North-Central Utah Thrust Belt 

The synorogenic fluvial Echo Canyon and Evanston 
Conglomerates provide evidence for tectonic events and 
paleoenvironments near the end of the Sevier orogeny. 
The great thickness (950 m), coarseness, obscurity of 
stratification, polymodal texture, poor imbrication, and 
abundance of fluid-escape structures in the Echo Can
yon suggest high discharge, large sediment load, rapid 
deposition, and steep gradient. Deposits identified as 
low-relief gravel bars, shallow channel fills, sieves, de
bris flows, and infills of abandoned channels are pres
ent. The Echo Canyon is interpreted as a shallow braid-
ed-stream deposit of the proximal part of a large, 
humid-cUmate alluvial fan, analogous to a glaciofluvial 
outwash fan. 

In contrast, the basal conglomerates of the Evanston 
show better sorting and rounding, stronger bimodality, 

overall finer clast sizes, well-developed imbrication, and 
better sandstone-conglomerate segregation. Recognized 
deposits include distinct traction and suspension loads, 
longitudinal and transverse gravel bars, side channels, 
and flood-plain (lacustrine?) deposits. Inferred deposi
tion was by a graded, shallow braided river in a distal 
alluvial-plain setting. 

Coarsening and increase of less durable clasts, togeth
er with imbrication and cross-bedding measurements, 
indicate dispersal from sources 10 to 30 km to the 
northwest. Clast counts show that the Echo Canyon was 
derived from Jurassic to mid-Paleozoic quartzite, sand
stone, and carbonate rocks. The Evanston was derived 
from distinctive Cambrian and Eocambrian quartzite 
and carbonate rock and minor Precambrian gneiss. This 
pronounced compositional contrast and an intervening 
unconformity provide evidence for major thrusting be
tween deposition of the two formations. The Echo Can
yon source involved deformed, parautochthonous rocks 
in advance of the Willard thrust sheet, whereas the Ev
anston was derived from the older rocks of the alloch-
thon itself. 

CURTIS, DORIS M., Shell Development Co., Hous
ton, Tex. 

Source of Oils in Gulf Coast Tertiary: Why Look a Gift 
Horse in the Mouth? 

Our understanding of the system in which oil is trap
ped in Gulf Coast Tertiary reservoirs is quite elegant: 
there is an orderly, systematic, predictable relation of 
environment of deposition, stratigraphy, structure, and 
hydrocarbon accumulation. The one essential element 
in the source-reservoir-trap-seal system for which we do 
not yet have definitive data is source. To predict distri
bution and volumes of undiscovered reserves and to use 
the Gulf Coast Tertiary basin as an analog for pre
diction in similar geologic settings elsewhere, we would 
like to have a realistic understanding of the source ele
ment of the system. 

Oils in Gulf Coast Tertiary reservoirs have a wide 
range of chemical and physical characteristics, some of 
which are related to the characteristics of the source 
rocks from which they originated. Using both geologic 
and geochemical criteria, workers have identified possi
ble source rocks in a variety of Cretaceous and Tertiary 
shallow-water to deep-water settings. 

To generate hydrocarbons, a source rock must have 
sufficient organic richness and sufficient maturity. Pa-
leogeographic settings for depositional environments 
where anoxic conditions could have caused accumulat
ed organic matter to be preserved are widespread along 
the gulf margin in the Cretaceous and can be postulated 
at least locally in several parts of the Tertiary. Mini
mum richness values needed to generate hydrocarbons 
are still a matter of dispute. 

The level of maturity of possible source rocks has 
been assessed by a wide range of criteria. With the gen
erally low geothermal gradients in the Gulf Coast sedi
ments, relatively deep burial is indicated. However, in 
the absence of agreement on criteria, general agreement 
regarding the identification of mature source rocks is 
lacking. 
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The question of possible source(s) for oils in Gulf 
Coast Tertiary reservoirs is related to the question of 
early versus late migration. What was the time relation 
between generation, migration, reservoir deposition, 
and trapping? Combinations of inferences, interpreta
tions, and facts suggest several possible scenarios con
sistent with the geology and the geochemistry, indicat
ing that the oils were probably derived from more than 
one source. The integration of geochemistry with geol
ogy is leading us to a better understanding of the entire 
system, and is showing us the value of looking this gift 
horse in the mouth. 

DALY, THOMAS E., Resources Engineering & Man
agement International, Inc., Denver, Colo. 

High-Resolution Seismic Methods in Coal Exploration 

Reflection seismic methods have been used with great 
success in the exploration for oil and gas for over 40 
years. Recently, "oil-country seismics" have been 
adapted to the coal mining industry. In the United 
States, the method is little used because it is a relatively 
new application of seismic exploration, and because lit
tle has been written explaining the method, how it 
works, and what it can achieve. Mining engineers, geol
ogists, and management are concerned with where the 
coal is located stratigraphically, its thickness, the depth 
and structure of the seam, the presence and attitude of 
faults, washouts, seam splits, or burn areas. Unless geo
logic parameters are unusually adverse, high-resolution 
reflection seismic methods will extrapolate core-hole in
formation when core-hole costs are high, and can re
duce the number of core holes necessary by as much as 
50%. Where overburden is thick it can locate new core 
holes to provide maximum information. Where faulting 
is present it can determine strike and hade. Further, it 
may locate washouts and seam splits depending on 
depth and associated geologic conditions. The high-res
olution reflection seismic method will provide an im
proved picture of the geology ahead of the coal face for 
the mine planners, thereby maximizing production and 
profit. 

DAMUTH, JOHN E., and ROBERT W. EMBLEY, 
Lament-Doherty Geol. Observatory, Palisades, N.Y. 

Mass Wasting on Continental Rise of Eastern South 
America 

Although slumps and associated deposits appear to 
be widespread beneath parts of the continental slope, 
recent studies of sedimentation and near-bottom pro
cesses on the continental rise of eastern South America 
indicate that mass wasting (slumps, slides, debris flows, 
etc) is of only limited or local extent. This conclusion is 
based on detailed examination of moderate- to close-
spaced 3.5-kHz echograms and seismic reflection pro
files plus examination of several hundred piston cores. 
Zones identified as mass-wasting deposits are usually of 
small regional extent « 5 0 km) and are confined to the 
upper rise or to regions adjacent to many of the large 
seamount chains (e.g.. North Brazilian, Fernando de 
Noronha, and Colurabia-Trindade Ridges) which cross 
the rise. Thus, on the basis of available data, the conti

nental rise of eastern South America does not appear to 
have large, widespread slump or debris-flow complexes 
that cover thousands of square kilometers and extend 
hundreds of kilometers downslope as they do on other 
parts of the Atlantic continental rise (e.g., northwest Af
rica and eastern United States). However, the present 
data spacing on the South American Rise may preclude 
recognition and delineation of the regional extent of 
many mass-wasting deposits. 

An exception appears to be the Amazon Cone, a large 
deep-sea fan that crosses the continental rise off the 
Amazon River. Recent studies have delineated two ma
jor zones of failure and associated debris-flow complex
es which extend 300 km downslope and are up to 100 
km wide. The morphology of these features is complex, 
and recognition is compUcated by the fan channels and 
their associated levees plus the high (>50 cm/IO^ year) 
Quaternary sedimentation rates. The eastern slide or de
bris-flow complex heads at about 2,500-m depth (mid
dle fan) and appears to terminate downslope against the 
Ceara Rise at a depth of about 4,200 m. The associated 
debris flow near the Ceara Rise is particularly well de
fined, and scarps are recognizable at the head of the 
complex. Three cores from the region of the flow indi
cate that the age of the flow is older than late Wiscon
sin. The slide or debris-flow complex on the western 
side of the cone appears to head near a depth of 500 m 
in a narrow (~25 km) scar. The associated debris flow 
extends to at least 3,750 m. A core indicates a late Wis
consin age for the flow. The occurrence of these two 
large slide or debris flows emphasizes the possible im
portance of mass-wasting processes to the formation 
and growth of large deep-sea fans even though such 
processes have generally been disregarded in most deep-
sea fan models. 

DAVIES, THOMAS A., Middlebury College, Middle-
bury, Vt. 

Paleoenvironmental Implications of Oceanic Sedimen
tation Rates 

Examination of long cores collected by deep-sea drill
ing shows that, at least during the Cenozoic, oceanic 
sediments accumulated at rates which varied widely in 
space and time, and that there are many gaps in the 
sedimentary record. Locally, sedimentation may be ex
tensively controlled by ocean circulation and chemistry. 
Comparison of data from different regions, however, 
reveals broad, globally synchronous fluctuations in rate 
of sediment accumulation, the oceans apparently oscil
lating between periods of high (middle Eocene, early 
Miocene) and low (Oligocene, Paleocene) accumula
tion. Hiatuses in the record are common during periods 
of generally low accumulation. Such global changes in 
the rate of deep-sea sediment accumulation can be re
lated to both sea-level fluctuations and global climatic 
changes, and their influence on sediment supply and 
ocean circulation. 

DAVIS, RICHARD A., JR., Univ. South Florida, Tam
pa, Fla., RANDOLPH B. BURKE, Smithsonian 
Inst.. Washington, D.C., and JEFFREY W. 
BRAME, Superior Oil Co., Midland, Tex. 


