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The history of uranium in the U. S., which dates from the World

War If period, is short by comparison with other metals such as gold,

copper and lead, but no other metal has received so much study and

research in such a short time. This applies to the work done in the

earth sciences, mining and metallurgy as well as to the more exotic

research and development in nuclear physics and reactor engineering.

Historical Exploration Summary

Even though its history is short, there have been two well defined

periods of uranium exploration during which overall efforts and drilling

activities reached high levels (Figure 1). The first cycle covered the

1951-1959 period; 1957 was the peak year with over nine million feet

drilled. The second cycle covered the 1966-1970 period; 1969 was the

peak year with nearly 30 million feet drilled. It is interesting to

recall that the uranium "boom" of the 1950's was a result of the govern-

ment program to secure uranium for defense during the "cold war" and to

establish a viable domestic industry. On the other hand, the activity

in the late 1960's was stimulated by the favorable outlook for nuclear

power. Unfortunately this second activity was dampened by nuclear
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plant siting and reactor licensing problems and, as a result, annual

drilling from 1971 to 1973 dropped to the 15 to 16-plus million feet

level.

Once again reflecting a more optimistic outlook for nuclear power,

Industry drilled 22 million feet in 197**; however, this was considerabl"

less than the 29 million feet that had been forecasted by the companies

early in 197^. This fallaway is generally attributed to the tight

situation in availability of drill rigs (due to competition from the

coal and petroleum industries), the effect of inflation and rapidly rising

costs on budget-controlled activities and, according to some companies,

the difficulty of finding promising new targets that warranted drilling

on a large scale.

Reserves and Requirements

It should be noted that ERDA (AEC) ore reserve curves are related in

time to the drilling curves, but the ore reserve curve generally lags a

year or two behind the drilling because of the time required to collect

and process data and compile the results. In perspective, ore reserves

at $8.00 per pound U,Og cutoff cost peaked in 1959 at 197,000 tons U-Og

and then again in the 1971-1973 period when the yearly totals exceeded

270,000 tons U,0g. The all-time high point was reached in 1973 when

277,000 tons was recorded.

At year's end 197*t, in December 197*» dollars, the $8.00 per pound

U,0 o reserve adjusted for inflation was estimated to be 200,000 tons
3 o

LUOg. This is a large drop from the reserve figure for 1974, unadjusted

for inflation, of 263,000 tons., This indicates the movement of 63,000
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tons into higher than $8.00 cost category during the year. This sub-

stantial adjustment was a result of the high rate of inflation and the

rapidly rising costs that affect the economy. The gross additions at

$8.00 per pound during the year were 13,000 tons U,0g; however, these

additions were more than offset by ore production (12,600 tons U,Og),

losses due to mining at lower cutoff costs, and reavaluation of data.

The reserves at a $15.00 cutoff cost, also adjusted for inflation, were

estimated to be 420,000 tons U^Og at year's end 197**.

At the present time much concern and attention is being given by the

Government and the uranium and power industries to the prospects for ex-

tending the known uranium fields and discovering new districts to fill the

large future uranium requirements being forecasted. The reactors that

are in operation and those now committed have a lifetime requirement at

about 1,000,000 tons U,Og. Moreover, nearly 2,000,000 tons U,0g may be

needed to fuel the nuclear portion of future U. S. electrical generation

throuali 2000. On an annual basis, 50,000 tons U^Os may be needed in 1985

compared with the 12,000-tons annual requirement for 1975. Unprecedented

growth of the uranium industry will be required to meet such a demand.

During 197*» the prices for uranium concentrate sharply increased, and

even though exploration efforts also increased over the 1972 and 1973

levels, there were no new significant discoveries. The failure to find

new districts in the last few years has led to some concern about adequacy

of uranium for the long-term domestic needs.
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Current Plant Construction

There was progress in 197^ toward establishing new processing

plants. During the year Standard Oil of Ohio and Reserve Oil and Mineral

Corporation started construction of a 1,200 ton-per-day mining-milling

center near Laguna, New Mexico. United Nuclear Corporation also reported

plans to commence construction of a 3,000 ton-per-day mill to start up

in 1977 in the Churchrock, New Mexico area. Western Nuclear, Inc. con-

tinued with plans for a mining-mi 1iing facility on the Spokane Indian

Reservation in Washington. United Nuclear announced plans to recovei

uranium as a by-product of phosphoric acid production in Florida. Also

noteworthy, four of seven large scale mine developments currently underway

were started during the year. Although these developments are encouraging,

many additional new mines and mills will be necessary to meet the projected

needs.

Potential Resources

As a result of the long-tarm uranium requirements, a great deal of

attention is being given by government and private groups to the assessment

of ootential resources and the prospects for discovering new districts.

Furthermore, due to price increases and growing awareness of future needs

there is more interest in low-grade resources and uranium as a possible by-

product from other sources.

During 197^ the AEC (now ERDA) greatly expanded the scope of its pro-

gram to assess potential uranium resources and implemented plans to investi-

gate all parts of the conterminous U. S. and Alaska and to include environment

not previously considered. This work is part of the NURE (National Uranium

Resource Evaluation) program that is described in more detail later.



The current estimates of potential tabulated according to the new

categories being used in the. NURE program are shown on Figure 2. The

three classes of potential are arranged in order of decreasing reliability

from top to bottom. Generally speaking, "probable" potential is in known

districts and productive formations; "possible" potential is in productive

provinces and productive formations; "speculative" is in new provinces.

The estimates of speculative potential, made solely ongsologic inference

in unexplored areas, have a reliability considerably less than either

probable or possible potential estimates for producing areas where sub-

stantial exploration has occurred. The estimates at $15-00 per pound cost

are: probable, 680,000 tons; possible, 640,000 tons; speculative, 210,000

tons. Needless to say, extensive and continuing geological and geophysical

investigations and a very large amount of drilling will be required to

discover and to convert potential into reserves.

The current estimates compare with the single category estimates of

1/1/74 of 450,000 tons U3O8 at $8.00 per pound U^Og cost and 1,000,000 tons

U,0g at $15-00 per pound LUOg cost. These earlier estimates are not directly

comparable to the 1/1/75 estimates, because of the introduction of new

definitions and the much greater area and larger number of geologic settings

evaluated for the 1/1/75 estimate.

fnvestigations of New Geologic Environments

The U. S. cumulative production plus $8.00 cost reserves through 197**

is about 470,000 tons U,0g. Over 95& of this total related to the sandstone-

type deposits and the remainder to veins, pipes and minor occurrences. There

is much current thinking that perhaps as a result, exploration for typical

sandstone deposits has been over emphasized to the detriment of search for
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other types. No doubt new important deposits will be found in sandstones

and much uranium ore still will be produced from them. However, unless

more definitive criteria are developed for finding new districts in sand-

stone, the search will become increasingly difficult and the discovery

rate may be low. An argument can be made by comparing the pounds U,Og

converted to reserves per foot of drilling and per drill hole. Such ratios

are rough indicators of the success of drilling at best, but they have been

used widely as measures for planning purposes. Looking at the conversion

of pounds of UjOg into reserves per foot of drilling by 10-year periods,

the following relations are noted: 1951-1960, 9.8 lbs. UjOg/foot; 1961 -

1970, 3.6 lbs. UjOg/foot; 1971-1974, 2.2 lbs. U,Og/foot. On the basis of

footage drilled a declining success is evident.

Another interesting comparison can be derived by comparing the con-

version of pounds U?0g into reserves per foot of drilling and per hole

drilled on the basis of three-year running averages as graphed on Figure 3.

The pounds per foot shows a peak of 13-4 in 1957 and smaller peaks of 5 in

J964 and 4.4 in 1971. The average for the 1972-74 period was 1.1.

The drilling records for number of holes were not collected by AEC

until 1959, so the pounds-per-hole record on Figure 3 is incomplete. This

curve shows peaks of 780 pounds per hole in 1964 and 1740 in 1971. The

average for the 1972-74 period was 540 pounds per hole. The amplitude

of this curve in the 1970's reflects the successful deep drilling in the

Grants Mineral Belt.

The recent drilling still continues to be concentrated in the same

sandstone-type regions in which most of the exploration, mining and milling
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have been done. For example, about 90 percent of the total 197*1 drilling

was done in the Wyoming Basins, the Colorado Plateau, and the Texas Gulf

Coast regions. From this, it can be said that investigations and drilling

should proceed into unexplored areas, different format!ons and new geologic

environments. This is not to say that industry is not moving in this direc-

tion, because some companies do have ongoing geologic and exploration pro-

grams to investigate new areas and environments, but the efforts should be

intensified and more companies should consider the possibilities for uranium

in new areas.

Better geologic concepts and theories for uranium deposition in various

environments are needed to sharpen exploration thinking. One obvious way

to initiate innovative programs is to introduce and take full advantage

of the foreign experiences and ideas in uranium exploration. A number of

companies have made progress in this regard and some have even sent geologists

overseas to become familiar first-hand with foreign deposits. Moreover, a

number of U. S. companies have conducted exploration for uran'um in foreign

countries and they will bring the knowledge gained there to domestic programs.

Fortunately, there is a growing literature on the subject of foreign deposits

largely as a result of efforts by the IAEA (International Atomic Energy

Agency) which has sponsored several international conferences on uranium.

The most recent of these was the Symposium on Formation of Uranium Deposits

held at Athens in 197*1. Much new data and information on world uranium

deposits was presented. IAEA has plans to publish the proceedings volume in

1975.
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Review of World Resources

In order to place the non-Communist-controIled world uranium

resources in perspective, the tables for the $10.00 and $10.00 to $15.00

per pound U,Og resources, as presented by R. 0. Nininger, Assistant

Director for Raw Materials, £RDA, Washington, D. C , at the Athens Con-

ference, are combined to show the aggregate resources at $15-00 cost per

pound U,0g or less. The estimates are based on 1973 data.

Figure k lists the uranium resources, by type of occurrence. The term

"reasonably assured" is about equivalent to reserves, and "estimated addi-

tional" is equivalent to potential resources. This chart shows that the

sandstones and conglomerates are the dominant types worldwide and that the

other important types are veins and related deposits and black shales. The

magnitude of reasonably assured resources is reported at 2,160,000 tons

U,0g and the estimated additional at 1,950,000 tons U,0g.

Figure 5, which lists resources by country, shows the dominant positions

of the U. S. and Canada that are due to reserves and potential resources in

sandstones and conglomerates, respectively. The position of Sweden is due

to low-grade resources in black shales, the deposits in South Africa are

in auriferous conglomerates, and a single large deposit in S. W. Africa is

in granite. The most significant deposits in Australia are m veins,

although deposits in sedimentary rocks are also important. Vein-type

deposits occur in France and sands tone-types in Niger and Gabon.

The veins and related types of deposits, which include concentration*

in granitic rocks, have become important because of very significant,

relatively recent discoveries in Australia and Africa. Similar deposits

in veins and granites have not yet been discovered in the U. S., but the

possibility deserves consideration.
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Notable Foreign Deposits

A brief description of two of the outstanding examples of foreign

deposits found in the last few years is included to illustrate settings.

The Ross ing uranium deposit in Southwest Africa has probably influ-

enced the direction of recent U. S. exploration efforts more than any other

foreign occurrence. This deposit received worldwide publicity because of

its large size and amenability to open pit minii.., imilar to methods <wiployed

in mining the porphyry coppers. In fact, the Ross ing deposit is being called

a "porphyry-type" uranium deposit. The uranium is widely distributed in an

alaskitic or pegmatitic granitic rock of possible Paleozoic age intruded into

Precambrian metasediments. Uranium is in the form of fine-grained uraninite

and associated secondary uranium minerals such as carnotite and uranophane.

The grade of ore is said to range between 0.03 and 0.0A percent UjOg with

uranium uniformly distributed. Reports are that this deposit, which con-

tains between 50,000 and 150,000 tor>3 ''?ug, -..ill be placed into production

sometime during 1977 at a daily rate of about 40.000 tons of ore per day.

There are possibilities that some of the granitic rocks of the western

and northeastern U. S. may be favorable for this kind of deposit. Frjnk

Armstrong of the U. S. Geological Survey in a paper presented at the Athens

symposium, mentions central Idaho and northeastern Washington as possible

favorable areas, warranting investigation for uranium deposits in granite.

The Austra1ian deposits have also received much publicity in the past

few years, especially the Nabarlek, Ranger, Koongara and Jabiluka deposits

in the Alligator Rivers Province of the Northern Territory, These vein-

type deposits occur in the vicinity of faults and shear structures in

carbonaceous metamorphosed rocks. The deposits are in Precambrian rocks
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immediately below a regional unconformity. Although much remains to be

learned there is evidence of stratigraphic control ind a similar geologic

environment for ail these deposits. The uranium mineral is pitchblende

and the grade of the deposits ranges from about 0.25 to several percent

U,0g, but averages between 0.30 and 0.A0 percent. These deposits are large

and they will be important future producers. A recent news release froi.i

Australia credits Nabarlek with 11,500 short tons U,0g, Ranger with 110.000

Koongara with M»,000 and Jabiluka with 127,000. Government policies and

regulations on Aboriginal lands complicate the situation as regards future

exploitation and exploration.

There is divergence of opinion concerning the origin of these Australii

ores, but they seem to be in a special environment in & Precambrian shield

area. Conditions such as these are not known in the U. S. at this time, bui

possibilities for similar geologic settings in rocks younger than Precam-

brian should not be overlooked. For example, in some areas granitic and

metamorphic rocks subjacent to regional unconformities or old erosion

surfaces of long standing may warrant more critical investigation for such

deposits.

Of course, the search for new deposits should not be limited to a

Rossing or the Australian types. All possible types of deposits should be

kept in mind as well as possibilities for large low-grade deposits that

will be commercial at higher uranium prices.

Figure 6 is a condensed summary of the principal types of uranium

occurrence giving approximate grades and size of deposits and where found

in the 0. S. and world. The epigenetic higher grade deposits are smal?
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in comparison with the very large quantities of uranium contained in

low grade shales, phosphates, granites, lignites, coals and sea water.

The Current ERDA Resource Program

The present program which is called the National Uranium Resource

Evaluation Program (NURE), is pointed toward better evaluation and under-

standing of the total uranium resources of the U. S. It was started during

1973 with the principal objectives as outlined on Figure 7-

Plans are to prepare two principal NURE reports that wi1! report the

program findings in terms of assessing the uranium resources, discovered

and undiscovered, and in terms of the supply that could be made available

for the future needs of the power industry. In addition, efforts will be

made to estimate exploration requirements and costs, and to determine

other factors bearing on the leadtimes, economics, and problems of pro-

duction. The current EROA efforts are directed toward acquiring data for

the first report, which will be a preliminary assessment of the domestic

resources based on data already available and new data generated since the

inception of the program in 1973. Completion of this initial report is

scheduled for January 1976. The second report, which is scheduled for

January 1980, will be a much more detailed in-depth assessment of the

domestic uranium resource base and descriptions of new favorable areas

for exploration. This report will incorporate the findings of the regional

geologic investigations, research and development projects, and more com-

plete geologic studies, all of which are integral parts of the NURE program.

In addition, full use will be made of the independent studies and infor-

mation generated by other agencies such as the U. S. Geological Survey,
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U. S. Bureau of Mines, NASA, and the Geologic Surveys of various states.

ERDA has liaison with these other agencies to help coordinate activities.

Much of the work done directly to accomplish the NURE is being and will

be done through a prime contractor, and by contracts with universities,

research institutes, and service companies, and through arrangements with

the ERDA National Laboratories.

NURE Program Activities

Descriptions of the NURE can best be made by reviewing briefly the

principal activities being conducted to accomplish the stated goals.

1) For the purpose of the NURE objectives, the U. S. has been sub-

divMed into numerous geologic areas to facilitate planning and

insure satisfactory progress. ERDA geologists working from

offices at Spokane, Salt Lake City, Casper, Grand Junction,

Albuquerque, and Austin are conducting field wort; and making

the studies required to assess the potential resources. As soon

as possible, plans are to establish an office in the northeastern

U. S. and one in the southeastern U. S.; however, until this is

done, coverage of the eastern States is being provided by the

staff from the western offices. »n addition to the NURE

project activities, the ERDA field stuff also maintains liaison

with the private companies exploring or operating in the various

areas to keep abreast of new developments affecting resource

evaluation. The ERDA Grand Junction Office prime contractor,

Lucius Pitkin, Inc., also has a geologic staff working on the

NURE program by doing geologic work in areas where timely new
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or more specific information bearing on stratigraphy, structure

or subsurface correlation is needed to improve the basis for esti-

mating potential and determining favorability for uranium. The

individual contractor projects are designed to be of short dura-

tion and oriented to furnish information quickly. Many of the

projects will be a year or less in duration, and none will be

long-term in the sense of detailed scientific assignments. The

contractor also provides input to ERDA activities in the field

of petrology and mineralogy, geophysics, electronics, chemical

analysis, and data processing.

2) A very basic part of the NURE program is the contracted airborne

coverage of the U. S., initially on flight lines of 5 miles

average spacing, with high sensitivity gamma spectrometers and

magnetic sensors. Plans are that initial coverage of the U. S.

including Alaska will be completed in five to seven years. Results

of all airborne surveying will be open filed and also made available

for purchase from the contractor by those wanting copies. This

work should be productive in helping to define favorable areas on

a timely basis for exploration by Industry.

3) Along with the airborne work, plans have been made and initial work

is underway for conducting regional hydrogeochemical and stream

sediment surveys for uranium in the conterminous U. S. and Alaska.

Most of this work is to be done by ERDA-National Laboratories, but

locally some will be done by university and state contractors in

conjunction with their geologic studies. This large effort, which

will require several years to complete, is designed to define
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new, favorable areas as indicated by presence of more than

normal amounts of uranium and possibly by other indicator

elements or combinations of elements in waters and stream sedi-

ments. Hopefully, data from these surveys will complement the

airborne results end provide additional data and criteria to

assist the exploration effort. Results of these surveys will

be made available as projects are finished.

A) Included in the planning for the NURE is a program of drilling to

secure subsurface geologic data in selected areas where such infor-

mation is needed for satisfactory assessment of potential resources.

This drilling will be mainly core-type supplemented by hole logging

to secure stratigraphic, lithologic, mineralogic, and structural

data bearing on favorability for uranium. Results of l-RDA drilling

will be open filed and published to assist Industry in selecting the

most promising areas to explore. Exploration drilling is not being

contemplated by ERDA as expectations are that Industry will do the

intensive drilling programs required to discover new reserves.

5) In addition to the items just described, a large and continuous

effort thot has already been started on a modest scale is the

contracting of specific geologic investigations, research and

development work and topical studies, that is being done through

universities, research institutes, the EROA National Laboratories

and state agencies. Topics included in- this part of the NURE

program will pertain to geology, geochemistry, geophysics, geo-

statistics, remote sensing, uranium recovery metallurgy and chemis-
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try, mining technology, and development of new geophysical

instrumentation and tools.

Reports of research and findings will be required of all con-

tractors and the data will be oublished on a timely basis for

use by the uranium industry.

The scope of work being done by ERDA contractors is best appre-

ciated by reviewing the projects presently underway. Figure 8

catalogs 26 contracts in seven categories. Additional projects

have been planned and will be undertaken in time to furnish the

new information and new technology that will be required to

successfully fulfill the goals of the NURE program.

Closing Remarks

At the risk of being repetitious, we are reminded that the forecasted

requirements for uranium are immense and the advantage of securing the U. S.

supply from dimestic mines is obvious, especially in light of the lesson

of the petroleum situation. If the efforts toward uranium self-sufficiency

are to be successful in time to assure adequate uranium supply, aggressive

and very large scale exploration programs by Industry are needed. No short

cut to success in exploration for uranium can be predicted at this time in

terms of present technology and knowledge. It is evident that the challenge

to the exploration geologist has never been greater.
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E S T I M A T E S O F P O T E N T I A L R E S O U R C E S
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NON-COMMUNIST WORLD
R E S O U R C E S B Y T Y P E O F O C C U R R E N C E

(1973 DATA)

$15/LB. REASONABLY ASSURED

SANDSTONES

CONGLOMERATES

VEINS AND RELATED TYPES

BLACK SHALES

OTHER

TOTAL
(TOTAL a $10/LB. =

$15/LB. ESTIMATED ADDITIONAL

SANDSTONES

CONGLOMERATES

VEINS AND RELATED TYPES

BLACK SHALES

OTHER

TOTAL
(TOTAL a $10/LB. =

TONS U?0p

760,000

590,000

320,000

350,000

140,000

2,160,000

1,240,000)

TONS U-TQQ

1,060,000

370,000

350,000

50,000

120,000
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PERCENT

35
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15

16

100

PERCENT
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18

3

6

100
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NON-COMMUNIST WORLD
R E S O U R C E S B Y C O U N T R Y

(1973 D A T A )

$15/LB. REASONABI Y ASSURED

UNITED STATES
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OTHER

TOTAL

(TOTAL 3 $10/LB. =
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J O

520,000
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130,000
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1,240,000)
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PERCENT
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6
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URANIUM DEPOSITS

Massive Vein-like

Pegmatites
Vein

2% of U. S. production

Sandstone
98% of U. S. production

Calcrcte
Quartz Pebble

Conglomerate

A la skite

Syenite

Alum Shale

Phosphates

Shales (U.S.)

Lignite and Coal

Granites
Copper Leaching Residues

Sea Water

Average
Deposit Grades

PMM
U3°8

3,000-25,000

1,000-2.000
1,000-25,000

1,000-5,000

1,000-3,000
200-1,500

300-400
100-400

300-400

60-200

25-50

iQ-3,000

10-200
1-12

.003

Deposit
Size

Range
Tons U3O0,

10,000-100,000

Generally Small
1,000-40,000

1,000-50,000

10,000-50,000
10,000-200,000

50,000-150,000
10,000-50,000

1,000,000

1-5 million

5-10 million

1 million (?)

0 . 1 - 8 million
20,000-30,000

4 billion

United States

Minor
(Colorado
Washington)

Important
(Colorado Plateau)
(Wyoming, Texas)

Florida, Idaho

Tennessee

Dakotas

?

Utah

Foreign

Rabbit Lake, Canada;
Ranger, Australia

Bancroft, Canada
Great Bear Lake,*

Canada;
Shinkoloiiwe, Zaire;*
France .
Niger, Gabon,
Argentina

Yeelirrie, Australia
Elliot Lake, Canada;
Witwatcrsrand, South

Africa
Rossing, SW Africa
Ilimaussaq, Greenland

Billingon, Sweden

North Africa

--

- -

Brazil
South Africa

Mined out Figure 6



OUTLINE OF THE NATIONAL URANIUM RESOURCE EVALUATION PROGRAM

1. APPRAISE MORE COMPLETELY THE PROSPECTS FOR URANIUM RESOURCE DEVELOPMENT,

ESPECIALLY THE LONG TERM

2. HELP ASSURE TIMELY DISCOVERY AND PRODUCTION OF RESOURCES

3. ESTIMATE THF COST AND EFFORT REQUIRED TO ASSURE ADEQUATE DOMESTIC RESOURCES

THE BASIC ELEMENTS OF THE OVERALL APPROACH ARE:

1. IDENTIFY NEW FAVORABLE AREAS FOR CONVENTIONAL DEPOSITS (THAT IS, FOR SANDSTONES

AND VEINS)

A, INVESTIGATE THE UNEVALUATED BUT POTENTIALLY FAVORABLE AREAS OF THE WESTERN U.S.

B. INVESTIGATE POSSIBILITIES IN THE EASTERN U.S. AND ALASKA

2. EVALUATE THE FAVORABILITY OF THE U.S. FOR NEW TYPES OF DEPOSITS AND LARGE LOW-GRADE

DEPOSITS, AND ESPECIALLY RELATE TO THE FOREIGN EXPERIENCES

3. CONSIDER THE POSSIBILITIES OF URANIUM AS A BYPRODUCT FROM OTHER MATERIALS

4. IDENTIFY AND CONDUCT APPROPRIATE SUPPORTING R&D EFFORTS IN GEOLOGY, GEOPHYSICS,

GEOCHEMISTRY, MINING, AND METALLURGY

5. INVESTIGATE NEW RESOURCE ESTIMATING PROCEDURES

6. PUBLISH OR OPEN-FILE RESULTS OF THE PROGRAM ACTIVITIES

Figure 7



CjJRRFJiLOUTSIDE CONTRACTS

SURVEYS
1. WIND RIVER 4 POWDER RIVER BASINS, HYO.
2. TEXAS GULF COAST (COMPLETED)
3. NORTH-CENTRAL HEW ENGLAND
•». EAST-CENTRAL APPALACHIANS
5. SOUTHEASTERN ARIZONA
6. ALASKA PROGRAM PLANS
7. SU/iMARlZED DATA BANK

GEOLOGICAL INVESTIGATIONS
8. MICHIGAN £ ILLINOIS BASINS
9. UILLtSTON BASIN. O . S. S.O.
10. SE U. S. STUDY (COMPLETED)
11. ATLANTIC COASTAL PLAIN
12. APPALACHIAN PLATEAUS
1:\ ALASKA SEDH€NTARY BASINS
l'i. CENTRAL HIGH PLAINS
15. OKLAHOMA

TEXAS INSTRUMENTS
GEODATA INTERNATIONAL
TEXAS INSTRUMENTS
GEODATA INTERNATIONAL
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
LOS ALAMOS SCIEH. LAB

UHIV. OF ILLINOIS
UNIV. OF NORTH DAKOTA
UNIV. OF NORTH CAROLINA
UNIV. OF NORTH CAROLINA
UNIV. OF NORTH CAROLINA
ALASKA DEPT. OF NAT. RES.
UNIV. OF KANSAS
OKLA. STATE UNIV.

5iQSTATJSIlC_ALINVESTIGAILQNS
16. HEW MEXICO SUBJECTIVE PROBABILITY
17. WYOMING SUBJECTIVE PROBABILITY
18. EVAL. OF GEOSTATISTICAL METHODS

19. ALASKA SAMPLING 8 ANALYSIS
20. N.E. PENN. HYDROGEOCHEMICAL STUDY
21. HYDROGEOCHEMICAL SURVEY, E. U.S.

OTHER GEOCHEH1CAL STUDIES
22. CLAY ALTERATION, GRANTS, N.M.
23. PALEOMAGNETIC STUDY, GRANTS, N.M.
21. URANIUM IN VEINS

REMOTE SENSING
25. WIND RIVER BASIN REMOTE SENSING

GEOPHYSICAL.TECHNOLOGY.DEVELOPMENT
25. PULSED NEUTRON GENERATOR

OAK RIDGE OPER. (AEC)
OAK RIDGE OPER. (AEC)
UNIV. OF ARIZONA

ALASKA DEPT. NAT. RES.
PENN. STATE UNIV.
SAVANNAH RIVER LAB.

UNIV. OF NEW MEX.
UNIV. OF TEX., DALLAS
HARVARD UNIV.

SAND1A LABORATORIES

1/15/75
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