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and Trench sediment is limited because the pelagic clay 
units consist only of thin Quaternary veneers. 
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Geology and Development of Teak Oil Field, Trinidad, 
West Indies 

The Teak oil field is located 25 mi (40 km) off the 
southeastern coast of Trinidad in the eastern part of the 
Venezuela Tertiary basin. The Teak field structure, dis­
covered in 1968 from seismic data, is a broad asymmet­
ric anticline located along a compressional foldbelt be­
tween the Caribbean and South American tectonic 
plates. It is broken by numerous transverse antithetic 
and synthetic normal faults which divide the producing 
reservoirs into many separate pools. Production is from 
depths of 4,000 to 14,000 ft (1,200 to 4,200 m) subsea in 
17 upper Pliocene sandstones, ranging in thickness from 
20 to 500 ft (6 to 150 m). The effectiveness of the faults 
as barriers to communication between fault blocks is 
demonstrated by variations in edgewater conditions, 
reservoir pressures, and gas:oil ratios. At the same time, 
migration of oil into the Teak feature may be related to 
deep-seated fault conduits communicating with under­
lying Miocene shales. 

Production from the Teak field began in 1972 and is 
presently in its secondary stages, including waterflood-
ing of some oil zones. Fifty productive wells have been 
drilled from five platforms with an additional 3 wells 
recently drilled for water injection. As of June 1, 1978, 
the field had produced 94 billion bbl oil and 153 Bcf 
gas. 
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Distribution and Factors Controlling Foraminiferal As­
sociations and Assemblages on Fringing Reefs Dur­
ing Winter, Mombasa, Kenya 

Comparison is made between the distribution pat­
terns of live and total foraminiferal assemblages using 
either a variety of cluster analyses techniques or a direct 
intuitive analysis. The former give quick, valid results; 
the latter brings out nuances of distribution not obvious 
in routine statistical analysis. The methods are comple­
mentary. 

Contrasting physio-geomorphologic environments ex­
ist in the reef, on either side of the Ras Iwa Tine pro­
montory. Trigon diagrams of the three foraminiferal 
suborders confirm the assessment of an open-marine 
foraminiferal environment. The miliolids dominate im­
mediately north of the promontory, but decrease north­
ward. Their abundance is inversely related to that of the 
rotalines, which dominate both the biocoenose and 
thanatocoenose of the southern sector. Thanatocoenos-
es have a high diversity in the lagoon channel and a low 
diversity in berm and reef-entrance regions, whereas the 
biocoenose has the highest diversity on the outer plat­
form and the lowest in the channel. Total abundances 
and standing crops as directly related to gross environ­
mental parameters are very variable in space. 

Two hundred and six species have been identified 
(104 of them living) in marked contrast to the 465-1-
species and varieties identified by Heron-Allen and 
Earland farther south at Kerimba. Relative percentage 
occurrences, abundances, and rank occurrence delimit 
distinct species associations. The genera Spiroloculina, 
Heterostegina, Ammonia, and Bolivina are common in 
the north, but are locally restricted. Similarly, Planorbu-
tina, Epislomarioides, and MilioUnella characterize the 
south. Live and total assemblages reflect the prevailing 
biophysical and edophic environments. 
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Natural Gas Stability in Deep Subsurface 

The trend from oil to gas with increasing reservoir 
depth is well established, but depth limitations on the 
occurrence of natural gas (methane) have yet to be de­
termined. The controlling factor at depth is the chemi­
cal stability of the methane and its reactions with water 
and the rock matrix. This problem has been studied us­
ing a computer program which calculates the equilib­
rium composition in a multiphase, multicomponent sys­
tem that simulates the rock-water-gas combination in a 
deep reservoir. The program accepts thermodynamic 
data, rock mineralogy, and gas-water ratios as input 
data. Within these constraints all possible combinations 
of compounds are considered and the equilibrium com­
position established using minimum free energy criteria. 

Methane alone has considerable thermal stability but 
in the natural system it occurs in a water-wet environ­
ment that decreases its stability. At 30,000 ft (9,000 m) 
approximately 5% of the methane is destroyed, but for 
high geothermal gradients this can be as much as 40%. 
Reservoirs that contain methane derived from the 
breakdown of crude oil contain a carbonaceous residue. 
This residue can interact with the water in clastic reser­
voirs and produce increased amounts of methane along 
with considerable amounts of carbon dioxide. However, 
in carbonate reservoirs (or clastic reservoirs with car­
bonate cement), methane is destroyed with increasing 
depth, although carbon dioxide remains a major com­
ponent in the gas phase. Free sulfur and many sulfur 
compounds dramatically reduce the stability of meth­
ane and generate high concentrations of hydrogen sul­
fide. 

Computer calculations help define the role of rock 
composition in controlling the stability, and therefore 
the distribution, of natural gas in the deep subsurface. 
This understanding will become more important as the 
average well depth increases. 
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Role of Temperature and Burial Depth in Development 
of Subnormal and Abnormal Pressures in Gas Reser-

The aquathermal-pressuring concept shows that iso­
lated, water-filled reservoirs become abnormally pres­
sured when temperature rises owing to increasing depth 
of burial. When reservoirs contain free gas, the situation 
is more complex and abnormal or subnormal pressures 
may develop depending on the gas/water ratio and the 


