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pears to be geothermally immature in both the onshore 
and offshore region and neither the Selma Group nor 
the Tuscaloosa is considered capable of generating pro
ducible quantities of either liquid or gaseous hydrocar
bons within these areas. 

BRYANT, W. R., Texas A&M, College Station, Tex., 
and J. M. COLEMAN, Louisiana State Univ. Coastal 
Studies Inst., Baton Rouge, La. 

Subaqueous Landslides and Diapirs, Gulf of Mexico 

No abstract available. 

BUFFLER, R. T., F. JEANNE SHAUB, J. LAMAR 
WORZEL, Univ. Texas Marine Sci. Inst., Galveston, 
Tex., and JOEL S. WATKINS, Gulf Research and 
Development Co., Houston, Tex. 

Gravity-Slide Origin for Mexican Ridges Foldbelt, 
Southwestern Gulf of Mexico 

The geometry of a part of the Mexican Ridges fold-
belt in the southwestern Gulf of Mexico as detailed by 
multifold seismic data suggests an origin by large-scale 
gravity sliding. Here, apparently competent, lower Ter-
tiary-Holocene strata, probably sandstones and shales, 
have moved downslope along an underlying deformed 
zone probably consisting of weak and incompetent Up
per Cretaceous-lower Tertiary geopressured shales. 
Gravity-generated horizontal compressive stresses ap
parently caused uniform folding and imbricate thrust
ing within the competent strata. This deformation is 
probably an important mechanism for overcoming re
sistance to basal sliding within the incompetent layer. 
Large-scale submarine sliding is also suggested by the 
grouping of the fold trends into two large lobate areas. 
Sliding apparently has continued periodically since 
about middle Tertiary time. This massive sliding may 
have been triggered by periods of uplift and seaward 
tilting and perpetuated by sediment loading in a large 
growth-fault system just landward of the main foldbelt 
along the upper slope. 

BUFFLER, RICHARD T., and KENNETH J. 
MCMILLEN, Univ. Texas Marine Science Inst., 
Galveston, Tex. 

Miocene Submarine Fans in Deep Western Gulf of 
Mexico as Interpreted- from Seismic Reflection Pro
files 

Sequences of regularly spaced, seaward-dipping re
flections seen on east-west seismic profiles along the 
lower slope of the western Gulf of Mexico are interpret
ed to be prograding clinoforms in the distal parts of 
large submarine-fan complexes. North-south lines de
fine the lobate nature of the fans, some of which are 
over 50 km across. Some fans appear to be composites 
of overlapping, individual fan lobes. DSDP hole 90 re
covered upper Miocene laminated, silty mud at the top 
and bottom of one of the prograding sequences, sug
gesting that any sand in the system must have been de
posited farther upslope in the more proximal parts of 
the fan. Deposition of these sequences may have oc
curred during a major late Miocene lowering of sea lev-

The late Miocene fans appear to be part of an overall 
fining-upward sequence along the lower slope beginning 
with the middle Miocene sandy turbidites and continu
ing through deposition of late Miocene silty clay lamin-
ites into Pleistocene deposition of hemipelagic and pe
lagic sediments. The sandy middle Miocene turbidites 
were derived from the Mexican mainland on the west 
and correspond to a zone on the seismic profiles charac
terized by chaotic and discontinuous reflections. These 
reflection patterns suggest a fan environment more 
proximal than the younger fans above—perhaps a su-
prafan environment with fan channels. 

The overall fining-upward sequence and gradual ces
sation of turbidite deposition probably were due to the 
late Tertiary growth of the Mexican Ridges foldbelt, 
which apparently trapped terrigenous sediment and pre
vented turbidity currents from reaching the deep sea. 

BURCKLE, LLOYD H., and NEIL D. OPDYKE, La-
mont-Doherty Geol. Observatory, Palisades, N.Y. 

Pan-Pacific Neogene Diatom Correlations 

On the basis of piston cores and DSDP sites, a Neo
gene diatom correlation for Pacific Ocean sediments 
was determined. Where possible, these correlations rely 
on the paleomagnetic-reversal record in piston cores. In 
the central Pacific, diatom datum levels are directly tied 
to this reversal record. Furthermore, they are extended 
eastward to DSDP Sites 77 and 158. Although datum 
levels are generally isochronous in the low-latitude Pa
cific, some forms have substantially longer ranges in 
upwelling regions of the easternmost equatorial Pacific. 
In addition, some high-latitude elements are also pres
ent in this region. A mixed assemblage containing both 
high- and low-latitude diatoms is present at DSDP sites 
and in piston cores in the northwest and southwest Pa
cific. This fact permits correlation across several zonal 
schemes and verifies correlations to such high-latitude 
sites as 178, 183, and 192 in the North Pacific and 278 
in the South Pacific. A series of time-slice maps for the 
Pacific Neogene depicts changes in the temporal and 
spatial distribution of diatoms. Diatom-distribution 
maps reflect accurately the productivity of the overlying 
water with diatom-bearing sediment present in the east
ern equatorial regions and the higher latitude North Pa
cific, in the South Pacific, diatoms are present south of 
the Subtropical Convergence. Elsewhere, in the Central 
Water Masses, the surface sediments are free of dia
toms. This pattern holds true generally for much of the 
Neogene, but major changes in diatom species distribu
tion are indicated in the early Miocene and near the 
middle/late Miocene boundary. 

BURKART, BURKE, Univ. Texas-Arlington, Arling
ton, Tex. 

Pre-Strike-Slip Positions of Polochic Fault Blocks as 
Determined from Geomorphic Evidence in Guate
mala 

Previously reported left-lateral slip of 132 ± 5 km 
across the Polochic fault of Guatemala and Chiapas, 
Mexico, was based on a match of structures and strati-
graphic units. This amount of offset can also be estab
lished by a match of present topographies in the region 
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of the Cuchumatanes Mountains of northwestern Gua
temala and the once adjacent region in central Guate
mala. By moving the blocks back to their pre-slip posi
tions and examining the union of modern topographies, 
several interesting correlations are noted. In the pre-slip 
position the present drainage divide of the Cuchuma
tanes Mountains on the northern block closely matches 
the present drainage divide between the Polochic and 
Chixoy Rivers on the southern block. Ridge and drain
age trends extend across the fault so that, in the recon
structed position, a missing part is restored to the annu
lar drainage pattern of the Cuchumatanes domal uplift. 
The Chixoy and Polochic Rivers on the southern block 
probably flowed into the present Selegua and Cotzal 
Rivers respectively. Before slip, the region south of the 
fault drained northward around the highest elevations 
of the Cuchumatanes Mountains, but after slip the 
drainage of rivers on the southern block was shunted 
into the new, fault-controlled Cuilco and eastern Po
lochic River channels, vastly reducing the discharge 
across, and erosion of, the northern block. Significantly 
lower terrane on the southern block is probably due in 
large part to this erosional factor. 

BURKE, RANDOLPH B., Smithsonian Inst., Wash
ington, D.C. 

Bank-Barrier Reef Morphogenesis, St. Croix, United 
States Virgin Islands 

Bank barriers are the major structural reef type in the 
eastern Caribbean, yet their internal structure and for
mation process are poorly understood. Twenty-six core 
holes drilled along the northern St. Croix barrier and on 
a transect combined with a ship-channel section 
through the southern bank barrier have shown that this 
is a bar-type structure which consists of a series of patch 
reefs within a carbonate sand and rubble matrix capped 
by reef-crest and fore-reef facies. Locally, reef linearity 
and location are controlled by a 4-m limestone step of 
Pleistocene age. 

These bank reefs apparently were initiated by shelf-
current deposition of carbonate traction load in a bar 
configuration. Scattered corals—Pontes pontes, Diploria 
spp., Acropora cervicornis, and dominantly Montastrea 
annularis—acted to stabilize the bank. Framework-do
minated patch reefs developed at scattered locations 
and depths as the bank grew upward. As the reefs built 
into shallow water, carbonate production increased, 
eventually coalescing them into a continuous reef crest. 

Core return shows that the structure is characterized 
by little cementation. Cement occurs in localized lenses 
within the structure just as it does along the present reef 
surface. Framework construction is concentrated in 
patch-reef, reef-crest, and fore-reef facies. This type of 
construction produces highly permeable structures with 
extremely high local porosity. Extensively cemented 
caps occur only in areas having low accumulation rates 
and in areas of high energy. 

Bank-barrier reefs are probably also important in the 
Indo-Pacific in exposed non-atoll situations, but their 
occurrence is generally not recognized. Descriptions of 
Mesozoic and Cenozoic reefs suggest that the bank reef 
is an extremely important but little understood type in 
the fossil record also. 

CAFLISCH, L., Gulf Science and Technology, Hous
ton, Tex. 

Oil Exploration in Pre-Salt and Post-Salt Sequence of 
West Africa—Results in Cabinda 

The Aptian evaporites separate two different oil habi
tats in the offshore of Cabinda: the pre-salt and the 
post-salt sedimentary sequence, with three-quarters and 
one-quarter of the oil production, respectively. In the 
pre-salt sequence, three oil fields are being produced: 
Malongo North, Malongo West, and the Block 121 trap. 
In the post-salt, three shallow accumulations are pres
ent, in the Malongo North area. 

The pre-salt sequence is extremely variable in thick
ness, and its sedimentary environment is strictly con
nected with the initial rifting between Africa and South 
America. In the earliest Cretaceous, a basement pene-
plane was flooded by a few fluviatile streams along 
which the thick Lucula sands were accumulated. Pro
duction from Malongo North and part of Malongo 
West fields comes from two of these independent sand
stone bodies. 

Subsequent subsidence of the basin resulted in the 
deposition of the Bueomazi black shales in a lacustrine 
environment. These shales may grade laterally into the 
Toca carbonate rocks, mainly as a function of the water 
depth of the lake, every shallowing being accompanied 
by an increase in carbonate deposition. The Toca car
bonate rocks around the Malongo West basement high 
are the second important reservoir of the field. They are 
largely dolomitized rocks derived from algal biostromes 
or pelecypod coquinas. 

After the Aptian salt deposition and the definitive 
opening of the Atlantic Ocean, the basin was tilted to 
the west, its original trough shape being modified into a 
monocline. During the Albian, the eastern part of 
Cabinda offshore was covered by continental red sand
stones of the Vermelha Formation. Seaward of this, a 
definite shallow marine environment existed where the 
Pinda carbonate beds were deposited, frequently substi
tuted by sandstones and siltstones. These are the reser
voir rock of GCO and Mibale fields in Zaire. After a 
brief marine transgression during the Cenomanian, the 
heterogeneous Senonian sediments of the labe Forma
tion form the reservoir rock of the shallow Malongo 
fields. 

It seems that the proximity of a growth fault may 
enhance the quality of the post-salt reservoirs: silt and 
clay accumulated along the downthrown sides of the 
faults, while salt flowage created localized highs where 
clean carbonate rocks were deposited in a high-energy 
environment. 

CALZIA, J. P., and J. D. SIMS, U.S. Geol. Survey, 
Menlo Park, Calif. 

Deformational Structures in Pliocene Bouse Formation 
Near Vidal, Southeastern California 

Ball-and-pillow, flamelike, and load structures ac
companied by convolute laminations in the Pliocene 
Bouse Formation are thought to be caused by slumping 
of water-saturated sediments. New structural data sug
gest that these structures formed by foundering and by 
lateral movement of unconsolidated sand into hydro-


