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which the coal beds could be referred for specific correlations. 
Isopach maps of the major coal seams and a structure contour 
map of the unconformity at the base of the Corbin sandstone 
were prepared. A fence diagram incorporating the six core holes 
illustrates a detailed interpretation of the subsurface 
stratigraphic record, including depositional sequences, distribu
tion, and thickness of the strata. A brief review of the general 
geologic history of the coal zones is presented. 
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Mid-Tertiary Carbonates, Western Oregon 

The distribution of marine limestones in the Oregon Tertiary is 
an important facet of the paleoenvironmental setting. Although 
the most extensive deposits of Tertiary limestones in the state are 
found in the middle Eocene Yamhill Formation in the coast 
range, several smaller exposures of late Eocene and Oligocene 
limestones occur in the Western Cascades east of Salem, Oregon. 

All of these accumulations are of limited stratigraphic and areal 
extent. Much of the carbonate content is invertebrate shell 
material which accumulated in shallow-water environments dur
ing periods of limited terrigenous sedimentation. A significant 
amount of the limestones, however, reflects an offshore or open-
ocean environment, such as a bank or seamount. 

Porosity in the carbonates ranges from extremely low values, 
where sparry calcite has precipitated in pore spaces, to values of 
5% where solution has extensively removed shell calcite. 

A recently drilled well near Lebanon, Oregon, produced gas for 
a short time before being abandoned, That well was completed at 
3,000 ft (914 m) near the top of the Spencer Formation at approx
imately the same stratigraphic level as Eugene carbonate-bank 
deposits in northern Marion and southern Clackamas Counties. 
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Evolution of Formation Fluids in " J" Sandstone, Denver, Basin, 
Colorado 

Hydrodynamic flow is a major fartor in the entrapment of 
petroleum in the Cretaceous " J " sandstone of the Denver basin. 
Two distinct fluid potential minima trend northeast across the 
geographic center of the basin. The downdip flow of water 
toward these minima has enhanced holding capacities of oil traps 
on the eastern and southeastern flanks of the basin and made 
possible gas entrapment at the Wattenburg field in the basin deep. 

The present regime of downdip hydrodynamic flow in the "J" 
sandstone resulted from subhydrostatic pressures created by 
regional Pliocene uplift and erosion of approximately 600 m of 
sediment proximal to the Front Range. Subhydrostatic pressure 
development is the result of cooling which contracted the fluids 
more than the pore volumes, and elastic expansion of the pores 
which exceeded that of the water. 

Present hydrodynamic conditions do not adequately explain 
the unusually low formation water salinities throughout the "J" 
sandstone. Artesian flow conditions during the Eocene flushed 
the "J ," replacing connate water with meteoric water, conditions 
similar to those occurring east of the Black Hills today. Growth of 
the Golden fault during the Oligocene terminated the artesian 
flow. 

Hydrodynamic effects have not been commonly recognized, 
due partly to the fact that it requires analyzing data which are not 
usually obtained. The need to imderstand and evaluate 
hydrodynamic flow is essential to the explorationist searching for 

subtle traps, particularly in the Rocky Mountain region, 
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Geology and Hydrocarbon Potential, United Kingdom Sertor, 
Western Approaches Basin 

The Western Approaches basin covers an area of approximate
ly 20,000 mi2 (52,000 km^) and lies along the median line between 
the British and French sectors of the northwest European con
tinental shelf. About 40% of the basin lies within United 
Kingdom designated waters. Seismic coverage of this area is ex
tensive, but only four deep holes have been drilled. 

The basin was initiated toward the end of the Carboniferous 
and then underwent rapid fault-controlled subsidence, ac
cumulating a thick succession of Permo-Triassic red beds and 
evaporites. Marine conditions became widely established during 
the Rhaetic and Early Jurassic but block faulting and uplift then 
led to widespread erosion, with the result that Jurassic and Lower 
Cretaceous sediments are now largely confined to the deeper parts 
of the basin. These vertical crustal movements were the result of 
Atlantic rifting and appear to have been accompanied by strike-
slip faulting and localized volcanism. A marine transgression ten
tatively dated as Barremian/Aptian marked the end of rifting ac
tivity and is visible on seismic records as a conspicuous angular 
unconformity. The basin then underwent gradual subsidence 
throughout the Late Cretaceous and early Tertiary until Alpine 
compressional movements led to further uphft and erosion. 

Several different structural trapping mechanisms have been 
identified and potential reservoirs exist in the Permo-Triassic and 
Jurassic to Lower Qetaceous intervals. Rhaetic and Lower 
Jurassic claystones have source potential, and maturation studies, 
though not conclusive, suggest that locally they will be mature for 
hydrocarbon generation. The timing of migration and the effec
tiveness of seals remain speculative due to lack of stratigrapliic in
formation. 
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Petroleum Exploration on Niger Deka 

The Nigerian continental shelf, covering over 40,000 km^ to a 
water depth of 200 m has been extensively explored since 1962. 
Most of the shelf is a submarine extension of the Niger delta 
where the first discovery was made in 1956, The section is atypical 
delta, where the prodelta shales of the Akata Formation prograde 
over Paleocene and Upper Qetaceous sediments and are overlain 
by Interbedded sands and shale of the Agbada Formation of the 
deltaic facies proper. The deltaic facies are overlain by the massive 
freshwater alluvial-plain sands of the Benin Formation. These are 
lithostratigraphic units that, depending on the position on the 
delta, range in age from Eocene to Holocene. The delta is 
deposited over the boundary between continental and oceanic 
crusts and, in large part, overlies the oceanic crust of the Gulf of 
Guinea. The Akata Formation is thought to be, in part, the 
source of hydrocarbons. The reservoirs are found in the Agbada 
Formation and the Agbada shales aa as seals. The dominant 
trapping is by down-to-the-basin growth faulting and the ac
cumulation seems to be the result of migration updip along the 
major faults. As of January 1978, the Niger delta initial 
recoverable oil was estimated at 18.76 billion bbl. The major pro
duction occiu-s in a belt that runs approximately east-northeast to 
west-southwest, vwth the result that prolific production offshore 
has mostly been found in two places (east and west of the delta) 


