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the United States by 1971, Five fields account for a
total present output of more than 145,000 b/d. Swan-
son River, Middle Ground Shoal, Granite Point,
McArthur River, Foreland, Dolly Varden, and Trad-
ing Bay collectively have estimated producible re-
serves in excess of 750 million bbl.

One of 15 geologic basins in the state, the Cook
Inlet basin has an area of 9,500 sq mi lying approxi-
mately 45 percent offshore, 15 percent in tidal areas,
and 40 percent onshore. The basin’s Cenozoic stratig-
raphy generally is represented by a maximum thick-~
ness of 25,000 ft of nonmarine Tertiary rocks. Me-
sozoic limestone, marine clastic sedimentary rocks,
and volcanic rocks unconformably underlie the Ter-
tiary.

Major structure and fault systems trend north-
northeast. Tectonism occurred throughout the Meso-
zoic and Cenozoic and continues into the Recent as in
other areas of the circum-Pacific tectonic belt. Fault-
ing and folding are most prominent in the northwest-
ern part of the basin close to the Alaska Range—a
range which includes dioritic and granitic mountains
with numerous active volcanoes.

Oil has been found in the classic anticlines. Produc-
tion is from sandstone and conglomerate beds of the
Kenai Group including the middle Kenai and Hem-
lock Formations. Faulting and stratigraphic variations
in part control accumulation and fluid properties. All
reservoirs contain undersaturated oil close to bubble-
point pressure requiring early secondary recovery ef-
forts. Oil gravities range from 25° to 56°API. Aver-
age daily production per well is about 1,400 bbl

LIPPINCOTT, STANLEY L., JR,, E. . Du Pont de
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Exprosives ForR ExproraTioN INDUSTRY

A wide variety of explosive products has been de-
veloped for use in seismic prospecting. These products
are designed specifically for the unique conditions en-
countered by this industry. A thorough understanding
of field requirements, coupled with modern, efficient
large-scale research organizations, is essential if a con-
tinuous flow of new and improved products is to con-
tinue. Conversely, the explosive user must be familiar
with the many products available, including a basic
knowledge of their properties, if he is to achieve max-
imum energy return. In addition, he must recognize
any handling precautions necessary with these prod-
ucts and practice good safety awareness at all times.

LOFGREN, BEN E,, U.S. Geological Survey, Sacra-
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Four TypeEs oF LaAND SUBSIDENCE IN SOUTHERN
SAN J0aQuIN VALLEY, CALIFORNIA

Four types of land subsidence have been observed
in the southern San Joaquin Valley. These have dis-
tinct causes, and generally occur in different areas.

Subsidence caused by the decline of ground-water
levels affects 400 sq mi on the valley floor at rates to
0.5 ft/yr. It results from the compaction of the
water-bearing deposits as effective stresses are in-
creased by pumping, and will continue as long as
ground-water levels continue their downward trend.
Subsidence due to the hydrocompaction of surficial
deposits is occurring on the southern and western pe-
rimeter of the valley, Hydrocompaction results when
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moisture-deficient, susceptible deposits 5
the first time. Subsidence assccia;t)ed ti?{ftg:w'éﬁa
tion of oil and gas has been observed in seversl £,
Also, tectonic adjustment results in the ,ﬁ%
northward tilt of the mountain block at zh:on%f
end of the valley. i 1
The areal extent and rate sf subsidence e
mined principally by periodic releveline of ‘st
bench marks. At selected locations in th;
cialcliy designed installations furnish a conptip o
cord of compaction of the aquifer system S
sian-head decline. 4 due t
Importation and extensive use of surface
irrigation should greatly modiiy the subsi
tern in the next decade.
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WorrpwiDE DEVELOPMENT OF GEOTHERM
TRY

The total installed capacity of geothermal genergt
ing plants in the world today is approximately &
megawatts (MW), distributed among the followns
five countries: Italy 340; New Zealand, 190; US4
50; USSR, 30; and Japan, 20. Approximately half &
this present capacity has been irstalled during the ks
10 yr and the success of these izstallations is stimuiss.
ing worldwide interest in geothermal energy. Explors
tion projects are now underway in Mexico, El Saky
dor, Chile, Turkey, Kenya, China (Taiwan), and the
Philippines. 5

Although approximately 30 thermal areas have best
drilled in the western United Srates during the pas
10 yr, only two are undergoirg active developmers
The Geysers field in northern California. accounts fa
all the geothermal power production ia the. United
States, and the Salton Sea field in southern California
is being developed for the extrzction of sodium and
calcium chlorides from geothermal brines.

The principal incentives for development of gee!
thermal power are: (a) lack of more conventions

sources in the market area, and (b) competitive eco-
nomic position of geothermal power even where-other
sources are available. Geothermal sources generate
low-cost, base-load power even at capacities under
100 MW, making them particularly advantageousis
market areas where power demards are still low: Low
steam pressures make it necessarv to use small gener-
ating units, ie., on the order of 25-30 MW, but totd
capacities of several hundred mezawatts can be ex-
pected from a single steam field. S
All the thermal areas now under investigation d
a common regional geologic setting: the areas are lo-
cated in orogenic zones, where lzte Tertiary or Qua-
terndry volcanism has taken place. Tectonically the
regions are characterized by vertical movements, both
uplift and subsidence, which have taken place on nor-
mal faults. The geometry of fault-block movement
appears to be an important factor in controlling the
location of shallow izneous intrusions which are be
lieved to be the source of heat for the high-temper-
ture thermal systems now being ex
generation,
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