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from a depth of 13,900 ft (4,237 m). CDP seismic data 
were acquired and, after considerable experimentation 
in processing with orientation to the appropriate geo
logic model, showed that the key well was on the flank 
of what is now called the Strachan reef. In 1968, Banff 
and Aquitaine drilled a full reef buildup of 900 ft (27 m) 
in Lsd. 10-31-37-9 W5M with a pay section of 540 ft 
(165 m). A separate pool, the Ricinus reef, was discov
ered in 1969 by Banff and Aquitaine in Lsd. 6-25-36-10-
W5M. The well showed a reef buildup of 800 ft (245 m) 
and a maximum pay of 690 ft (210 m). Remaining re
serves of marketable natural gas at Strachan and Rici
nus, after 6 years of production, are approximately 1 
Tcf. 

HUANG, WEN H., Texas A&M Univ., College Sta
tion, Tex. 

Uranium Deposits of Texas Gulf Coastal Plain—Trend, 
Exploration, and Production 

Uranium in the Texas Gulf coastal plain occurs pri
marily in two types of deposits: (1) in sandstone-type 
deposits of Goliad, Oakville, Catahoula, Frio, and up
per Jackson, and (2) in Tertiary Wilcox, Yegua-Jackson, 
and upper Jackson lignite. Total potential resources of 
uranium in the coastal plain have been estimated to be 
about 0.25 million tons, ranking third in the United 
States. 

Analyses of several thousand samples from the 
coastal plain show the following results. 

1. In the sandstone-type deposits, uranium is both roll 
type and nonroU type. Most uranium concentrates are 
in reduced ores. Uranium is closely associated with (a) 
lignite or disseminated organic matter, (b) clays, partic
ularly smectite, (c) zeolites, particularly with clinoptilo-
lite, and (d) carbonate rocks and calcite. Uranium min
erals present are uraninite, coffinite, carnotite. 
Adsorption of uranium by clays is largely dependent on 
pH. 

2. In lignite, the concentration of uranium decreases 
with geologic age. Uranium is generally concentrated at 
the contacts of lignite seams with sandstones or shales 
rather than in the middle of the seam. 

Recovery of uranium has been either by surface or 
in-situ mining. However, development of in-situ leach
ing has gained new impetus because of the unique situa
tion of south Texas uranium deposits. Results of labora
tory tests show that hydrochloric acid is the most 
effective solvent to recover uranium from either oxi
dized or reduced sandstone-type ore deposits, and from 
lignite without the addition of oxidant (e.g., H2O2). 

HUBBERT, M. KING, Consultant, Washington, D.C. 

Twenty Years of United States Petroleum Estimates 

In 1956, after 96 years of petroleum exploration and 
production, the United States had produced 52.4 billion 
bbl of crude oil. Industry opinion and all available evi
dence were in agreement that the ultimate amount of 
crude oil to be produced in the lower 48 states would 
probably fall between 150 and 200 billion bbl, with fu
ture production from two to three times that of the past. 
The high estimate for natural gas was about 850 Tcf. At 

that time, the writer showed that if the ultimate crude 
oil production should be between 150 and 200 billion 
bbl, and if the ultimate amount of natural gas to be 
produced should be about 850 Tcf, the peak of crude oil 
production should occur during the period 1966 to 
1971, and the peak of natural gas production at about 
1970. 

That was the end of consistency in the estimates of 
the ultimate amounts of crude oil and natural gas to be 
produced in the United States. During the next 5 years 
petroleum-industry estimates escalated to 400 billion 
bbl for crude oil and about 1,500 Tcf for natural gas, 
while estimates by the U.S. Geological Survey reached 
590 billion bbl for crude oil and 2,630 Tcf for natural 
gas. Furthermore, these higher estimates persisted until 
well into the 1970 decade. 

In the meantime, successive estimates by the writer, 
based on analyses of publicly available petroleum-in
dustry data, led consistently to about 165 to 175 billion 
bbl as the ultimate amount of crude oil, and 1,000 to 
1,100 Tcf for natural gas, with the crude oil production 
peak due to occur during 1967-70, and that of natural 
gas in the mid-1970s. These estimates were predictions 
of the future, and that future has now elapsed. The peak 
of crude oil production was reached in 1970 and that of 
natural gas in 1973. By the end of 1972, the evidence 
was consistent with 170 billion bbl for the ultimate 
amount of crude oil and 1,000 to 1,100 Tcf for natural 
gas. However, since 1972 proved reserves and discovery 
and production rates of both oil and gas have been de
clining more rapidly than originally estimated. Should 
this continue, the ultimate quantities of oil and gas may 
be less than those estimated in 1972. 

HUFFINGTON, ROY M., and H. M. HELMIG, Roy 
Huffington, Inc., Houston, Tex. 

Discovery and Development of Badak Field, East Kali
mantan, Indonesia 

The Badak field is located on the east coast of the 
Island of Kahmantan (Borneo), Indonesia, about 35 km 
south of the equator. The Badak 1 discovery well was 
spudded November 27, 1971, and completed on Febru
ary 11, 1972. The well penetrated more than 900 ft (274 
m) of net gas sand and about 300 ft (91.5 m) of oil sand. 

Drilling of Badak 1 was preceded by ah intensive ex
ploration program, which started in December 1968 and 
which included aerial photographic and magnetic sur
veys, geologic field work, and reflection and refraction 
seismic surveys. 

Geologically, the Badak field is a part of the Mahak-
am delta, a 6,000-m thick wedge of upper Tertiary clas
tic sediments, laid down in the major Kutai basin. 

Badak reservoirs are coarse to very fine-grained 
quartz sandstones with an average porosity of 22% and 
average permeability of 2(X) md. The individual sand 
bodies are either channel-mouth or finger-bar sands de
posited in a deltaic environment. 

Structurally, Badak is one of several culminations 
formed on a long (60 km) north-trending structural axis, 
which also connects the Nilam and Handil fields on the 
south. The Badak culmination is a gentle anticlinal 
uplift with no known faults. 


