





Discussion of Hydrocarbon Discoveries

598 Structure

The most important hydrocarbon discovery in the Mid-
Atlantic area was found within the Northeast Slope struc-
ture, herein called the 598 structure. Eight wells were
drilled on the structure, five of which encountered intervals
of flowing natural gas, condensate, or oil or sufficient
magnitude to be reported as significant shows.* Figure 16
is a large scale map showing the location of these eight
wells. A total of 88.45 MMcfd** natural gas flow, 630 barrels
per day oil flow and an indeterminate volume of condensate
has been reported from the five successful wells. Table III
presents detailed information on the available data and re-
ference sources for wells in the 598 structure as well as
for those on the Avalon structure and in the COST B-3 well
hydrocarbon shows. The range of depths that include all the
gas and condensate intervals in the 598 structure extend
from 12,370 to 15,786 feet, all presumably from the Upper
Jurassic sediments. The o0il show interval in Texaco Well
642-2 is at 8,218 feet, presumably within the Lower Cretaceous,
according to the stratigraphic column derived from the nearby
COST B-2 well (Poag, 1979). The five wells with significant
hydrocarbon intervals are within a three lease area forming
a pattern that extends in a northeast-southwest direction
for 20,000 feet. Although little has been reported on the
geology of the 598 structure, a recent presentation by
P. Oxley of Tenneco 0il Company describes the structure as an
arched sequence of Upper Jurassic to Tertiary sediments, which
had been broken by one or more central grabens (Atlantic
Margin Energy Conference, October 1981, Atlantic City, New
Jersey). The 0il and Gas Journal had previously gquoted an
industry spokesman (9/29/79) as noting that Tenneco Well 642-2
was 15,000 feet south of and "... several fault blocks removed
from the Texaco (598) strike and apparently down-dip on the
general complex,...", again indicating the faulted character
of the domed structure.

Avalon Structure

The Avalon structure (Fig. 14) is located 25 miles
southwest of the 598 structure. It was explored with five

*
USGS designation.
**MMcfd = millions of cubic feet per day
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wells, two of which (Gulf 857-1 and Murphy 106-1) intersected
gas intervals which were extensively tested. The nature of
the structural targets is largely unknown but, as noted above,
there is a reference in the 0il and Gas Journal to growth
fault rollover structures, possibly within the region of the
Avalon structure. Poag (in Scholle, 1980, figure 26, p. 57)
shows that the COST B-2 well penetrated a fault-controlled
rollover structure. Both the Gulf 857 and Murphy 106 wells
were extensively tested but did not recover commercial
quantities of gas. The presence of gas in these two wells
and in the nearby COST B-3 well does however, demonstrate that
there is more than one area with hydrocarbon potential in the
Baltimore Canyon trough.

It is interesting to note that the depths of the gas
intervals in the two industry wells and the nearby COST B-3
well near the Avalon structure are reported to be between
15,000 and 18,400 feet (Table III). This depth range is
significantly deeper than the 12,300 to 15,786 depth range
for the hydrocarbon intervals reported from the wells of the
598 structure.

Summary of Exploratory Drilling Activity

From 1978 to 1981, 28 exploratory wells and one COST
well were drilled in the Mid-Atlantic Area. Drilling was
concentrated in four target areas, two of which (on the
seaward side of the continental shelf produced hydrocarbon
shows. The Northeast Slope structure contained significant
hydrocarbon shows in five wells. To the southwest, on the
Avalon structure, two wells, plus the COST B-3 well, contained
some hydrocarbon shows. Natural gas is the predominant
hydrocarbon recorded, although one well reported flowing oil.
The Mid-Atlantic Area has not yet been defined as a
commercially producing region, nor has its assessment been
completed.

R. N. Benson of the DGS (1979a, p. 28) has speculated
that the entire Mid-Atlantic sedimentary basin is a potential
target area. Included in this potential are the nearshore
hinge zone sediments, which reach 16,000 feet within 15 miles
of the Delaware coast, rift basins, the unexplored structural
traps in the deep part of the basin, but still within reach
of the drill bit, and the carbonate reef complex at the outer
edge of the continental shelf. Benson (1979a) further specu-
lates that gas and especially o0il may occur at shallow depths
within thermally immature rocks, with the hydrocarbons
migrating along horizontal or vertical distances from deeper,
more mature horizons.
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By mid-1980 the petroleum industry had expended over
$1,632 billion on exploration in the Mid-Atlantic Area.
This included geologic and geophysical work, rent and bonus
money, and drilling (0il and Gas Journal, 5/5/80). During
the most active drilling period, in late 1979, there were
eight rigs actively drilling in the Mid-Atlantic Area at one
time. The cost per well at that time averaged four to seven
million dollars; it took an average 85 days to drill a 15,000
foot well, at an average cost of $500 per foot (0il and Gas
Journal, 5/5/80).

CONCLUSIONS

There has been exploration for o0il and gas in the Mid-
Atlantic region for over 50 years, on land in the 1930's to
1950's, and offshore in the late 1970's and early 1980's.
Since 1960 the offshore search for o0il and gas had dominated
both geologic and public interest in the region. This 20-
year interval may be regarded as a series of geologic and
technologic advances on the one hand, and, on the other hand,
the slow development of attitudinal and institutional acco-
modation by all parties involved. These two arenas - science
and policy - do not have a direct cause and effect relation-
ship, but they do contain common elements of timing and
growth. There appear to be five phases of this growth in
the Mid-Atlantic region as displayed in Table 1IV.

With all of the activity described above, not more than
50 test wells, on and offshore, have been drilled in the
East Coast region. During a comparable period, from 1938
to 1977, a total of 17,275 wells have been drilled in the
Gulf Coast region which was an area of similar size (American
Petroleum Institute statistics, 1977). It is obvious, there-
fore, that the Mid-Atlantic region has not been completely
tested. There are indications that more seismic surveying
will be done, more wells will be drilled, and presumably a
wider variety of prospects will be tested all across the Mid-
Atlantic 0OCS. The DOI/MMS estimate of resource potential
for the Mid-Atlantic OCS at the time of Sale 59 in December
1981 was averaged at 3.4 billion barrels of oil and 14.2
trillion cubic feet of gas (0il and Gas Journal, 6/2/80).

What happens next is dependent on an upcoming drilling
phase scheduled for 1983. To date only "bullseye" prospects
have been drilled. Other prospect categories, including reef
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TABLE IV

PHASES OF MID-ATLANTIC OCS ACTIVITY

Geological Activities

Public Policy Actions

Evolution of new theories of

Gradually increasing public

~

¥| stratigraphy and structure of awareness that East Coast oil

7| the 0CS, with improved reflec- exploration could begin.

2! tion seismic techniques.

a
Second generation of regional Initial efforts to define OCS

| studies, using new data pro- public policy and institutions.

o| cessing methods to analyze Introduction of State response

7'l seismic records. Increased (MAGCRC) and first OCS advisory

3! number of industry seismic boards.

| surveys.
Industry tract nomination Implementation of environmental
for First Atlantic lease legislation and strengthening of
sale. First COST well 0OCS regulation, partly in res-

~! drilled, industry seismic ponse to State and public pressure.

9! studies accelerated. Primary A period of crisis and response to

4| targets are structural the energy crunch. States given

> closure "bullseyes." increased role in OCS activities.

- Congress studies OSCLA amendment.

First Atlantic Lease Sale - 40.

Testing of the geological Two more lease sales, with improved
theories by drilling of Sales Federal management of OCS explora-

o| 40/49 tracts. Significant tion activities. Stabilization

%| gas shows found, but general of federal-State relations. Con-

M| disappointment with known tinued improvement of federal OCS

o "bullseye" targets. Second policy. Passage of OSCLA amend-

~ COST well completed. ments.

7~

Z|{ Continued drilling of region, Lessening of negative public

»n| testing other prospects attitudes. Congress considers

Rl (reef, rift basins, nearshore). sharing the OCS revenues with

7| Pioneering efforts in deep- States. More OCS involvement

§ water drilling initiated. by States.

—]

(Modified after Jordan, 1976.)
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structures, rift-basins, and inner margin entrapping structures
will be examined. R. R. Jordan (1979) noted that if "bullseye"
prospects were to be the primary drilling target for the Sale
40 lease area, the future of the Mid-Atlantic OCS could go

one of two ways: (1) oil and gas will be found in the first
few holes and the program would go off with a bang; (2) if

it didn't, it would be a long drawn-out process, testing

all prospects and categories of targets stretching out until
the 1990's. As possibility No. 1 was not realized, the future
program seems, as predicted by Jordan, to be lengthy and
extremely cautious extending probably into the 1990's.
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