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SUNMARY

The IURBP Orientation Phase Mission assesses the Speculative Uranium
Resources in Thailand to be within the range of 1 500 to 38 500 tonnes U.

Geological environments which are considered by the Mission to be
favourable for uranium occurrences include the following: sandstones of
Jurassic to Triassic age; Tertiary sedimentary basins (northern Thailand);
Tertiary sedimentary basins (southern Thailand); associated with fluorite
deposits; granitic rocks; black shales and graphitic slates of the
Palaeozoic; associated with sedimentary phosphate deposits; and associated
with monazite sands.

Physical conditions in Thailand, including a wet tropical climate,
dense forest growth and rugged terrain in some areas and relative
inaccessibility, make exploration difficult and costly. There is currently no
ready accessibility to detailed topographic and geological maps and other
basic data. This lack of availability is a severe constraint to systematic
exploration.

The lack of skilled personnel experienced in uranium studies and the
low level of technical support is a serious hindrance to exploration in
Thailand.

INTRODUCTION

During the bibliographic study, the first phase of the International
Uranium Resources Project (IUREP), Thailand was rated as one of the countries
having a good potential for uranium and warranting further evaluation.
Following a meeting at which the IUREP Orientation Phase was discussed with a
selection of those countries having a good potential, the Thai authorities
requested an Orientation Phase mission. This mission was undertaken by
two consultants, Messrs. S. Inazumi and J. Meyer in January-March 1981.

The Mission wishes to acknowledge the excellent cooperation of all Thai
officials, including the personnel of the DMR, for advice and assistance,
which was readily and freely provided. The mission is especially grateful to
Dr. Prabhas Chakkaphak, Director General of the DMR, for the DMR's full
support throughout its presence in Thailand. Particular thanks also are due
to Nuclear Raw Materials Prospection Section of the Division of Economic
Geology, of the DMR.

The full report on the mission is available for study at the locations
listed in Annex 1 of this summary report.

GENERAL GEOGRAPHY

The Kingdom of Thailand is located in Southeast Asia, between latitudes
5° 40' and 20° 30' north; longitudes 97° 30' and 105° 45' east. It has a
total population of about 46 million and covers an areas of about
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514 000 km2. There are four different geographic regions, the Southern
Peninsula, the Khorat Plateau to the northeast, the Northwest Highlands and
the central Chao Phraya Plain.

The Southern Peninsula, about 750 km long and 15-200 km long, has
meridional mountain ranges, separated by short valleys and high plains.

The Chao Phraya Plain is over 300 km long and 50 - 150 km wide, being
widest at the drainages of the Bang Pong and Mao Klong. The banks of the
rivers at the apex of the plain are at elevations of 44 m above sea level,
decreasing to 4 m or less at Ayatthaya, 70 km north of Bangkok. The valley, a
tectonic trough, extends to the centre of the Gulf, having a maximum depth of
about 84 m.

The Khorat Plateau (total area: 155 000 km2) is fringed by the
Phetchabun mountains and other ranges and scarps to the south. The western
and northern parts of the plateau are 130 to 200 m above sea level, dropping
to 50 m near Ubon.

The Northwest Highlands have north to northeast trending mountain
ridges, which are incised by steep valleys. Entrenched meanders suggest a
superimposed drainage on formerly peneplained surfaces. Intermontaine basins,
covered by shallow alluvium, are at elevations of 160 - 350 m in the Mena
river and 350 - 460 m in the Mekong river areas.

Climate

The country lies in a portion of the world with a tropical monsoon
climate. All of the country north of Chumphon province has a rainy season
during May to October, when there are prevailing southwesterly winds and a dry
season from December to April, when the prevailing winds are from the
northeast.

Peninsular Thailand has a tropical rain-forest type of climate,
modified by monsoons. Precipitation persists throughout the year. The
central plain has a tropical lowland savanna-type climate. The southeastern
area has a tropical rainforest type of climate, similar to the west coast of
the Peninsula while the northeastern area has a tropical savanna climate,
similar in temperature and rainfall to northern Thailand.

Topographic and Geological Maps

Topographic and geological maps are obtainable through government
offices.

Topographic maps of the whole of Thailand have been completed at the
scales of 1:50 000 and 1:250 000. Maps at the scale of 1:50 000 have
excellent lithography, but have limited distribution; they are only
obtainable through the Director General, Department of Mineral Resources,
Bangkok. Topographic maps at the scale of 1:250 000 are obtainable through
the Ministry of Defense, Bangkok.

Geological maps are obtainable at scales of 1:250 000 (from USGS
Bulletin N° 984) and 1:1 000 000 (Department of Mineral Resources, Bangkok).
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In addition, geological maps at the scale of 1:250 000 have been completed for
most of the country, but are partly still at the pre-publication stage.

TECHNICAL AND ADMINISTRATIVE GOVERNMENTAL ORGANISATIONS INVOLVED WITH URANIUM

At the time of the report, the final responsibility for all aspects
pertaining to the geology and mining and processing of uranium and for energy
as a whole are respectively the Ministry of Industry and the Ministry of
Science, Technology and Energy. Within the Ministry of Industry, the
Department of Mineral Resources (DMR) is responsible for and undertakes the
prospection and exploration for uranium.

The Department has three branches: the Central Administration located
at Tama VI Rd., Bangkok; three regional Centres; and twenty-four provincial
Centres.

Each of the Regional Centres has professional personnel dealing with
geology, mining, mineral dressing and metallurgy. The DMR's main offices,
laboratories and maintenance shops are located in Bangkok.

Most of the DMR's activities in uranium are centred in the Nuclear Raw
Materials Section. The section comprises a staff of just over 20, of which
nine are geologists, four are surveyors and the rest technicians and
secretarial personnel. The section also draws on the professional help of the
other ten divisions and sections, e.g. in geochemical and geophysical
surveys. At the time of the visit, there were three exploration projects
under way by the section in various areas. The annual budget of this section
was 9 303 000 Baht in 1981 (roughly equivalent to US$ 450 000).

The Office of Atomic Energy for Peace (OAEP) reports to the Ministry of
Science, Technology and Energy. Its offices and facilities are located at
Srirubsook Road, Bangkok 9. The organisation's functions and responsibilities
pertinent to uranium and nuclear raw materials in general include the
licencing of uranium mining and processing plants and the licencing of the
export and import of uranium.

LEGISLATION

The fundamental concept of the Minerals Law is that ownership of
minerals in undeveloped deposits is vested in the Crown. Regulations
pertaining to the Minerals Law are set forth in a series of Minerals Acts,
most of which refer at present to tin mining, on-and off-shore.

Prospecting and mining of all minerals, including uranium requires the
issue of permits ("Prospecting Atchayabat", "Exclusive Prospecting
Atchayabat", "Special Atchayabat and for mining, the "Prathanabat").

Special legislation has been enacted for the exploration, development
and production of uranium. Since November 1980 it is possible for private
industry, including companies under foreign control, to engage in uranium
exploration and mining in northern and northeastern Thailand. Companies must
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apply for permits to engage in such activities within the designated areas.
Excluded from the offer are certain areas in the Khorat Plateau, reserved for
the EMR and areas reserved for recreation, tourism and defense.

The Ministry of Industry is the licencing authority, acting through the
DMR. The Uranium Committee, consisting of representatives from the EMR, the
OAEP national utilities, environmental organisation and financial agencies,
must give prior approval to the issue of a prospecting and mining licence.

GEOLOGY

A schematic geologic map of Thailand is shown in Figure 1. A
stratigraphic column is shown in Table 1.

The oldest rocks identified in western and peninsular Thailand are in
the geosyncline of the Yunnan-Malaya Orogen. They are Precambrian gneisses
and schists upon which were laid down a thick geosynclinal pile, at the base
of which are the Upper Cambrian Tarutao Group. This group extends northwards
to the Khao Luang mountain range; it is rarely found in the north, except
north of Tak province. Succeeding formations are the Ordovician and (?)
Silurian Thung Song black limestone, and the Silurian to Lower Carboniferous
slate, phyllite, and quartzite of the Tanaosi Group. These are overlain by
higly fossiliferous limestone, with some limestone conglomerate and shale
comprising the Rat Buri Group, of Upper Carboniferous and Permian age. This
group is the most widely distributed throughout Thailand. The succeeding
Lampang Group (Upper Permian? and Triassic) is marine, with rhyolite,
andesite, and tuffs at the bottom, greenish grey shale, sandstone, and massive
limestone in the middle, and a transitional sequence of reddish brown to grey,
marine and non-marine shale and conglomerate in the upper part. The Lampang
Group is widely distributed, being exposed north of Lom-sak (Petchabun
province) at the northeast corner of the Khorat plateau and in many provinces
of peninsular Thailand.

Mainly in the eastern and northern part of the country, and especially
well exposed on the Khorat Plateau (Fig. 1), are the largely non-marine beds
of the Khorat Group, which has been divided into three formations. The lowest
is the Phu Kradung Formation, comprising conglomerates in the lower part, with
limestone, rhyolite, and chert in the upper part, and dark grey sandy shale,
calcareous sandstone, sandstone with intercalations of sandy shale and
siltstone and limestone conglomerate. Fossil plants in the calcareous
sandstone and siltstone were assigned a Rhaetian-Liassic (Upper-Triassic-Lower
Jurassic) age. The middle, or Phra Wihan Formation, consists of resistant
sandstone with interbedded siltstone. It appears to be correlatable with the
Phy Phan Formation, a thick, resistant mass of conglomeratic sandstones and
conglomerates. The Upper Khorat has been the subject of dispute and has been
variously subdivided. It consists of red to purple-grey sandstone and
siltstone, with interbedded calcareous conglomeratic sandstone, sandy
limestone, and mottled calcareous siltstone. It is Lower Cretaceous and
because of thick beds of rock salt, gypsum, and anhydrite is known as the Salt
Formation.

Tertiary marine and non-marine beds are exposed in southern Thailand
and are known as the Krabi Group, which name has been extended to include all
the Tertiary of Thailand. There are at least eight Tertiary basins in
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Table 1 - STRATIGRAPHY OF THAILAND

ERA

—
QUATERNAY

—————~""*"-"

TERTIARY

MESOZOIC

PALEOZOIC

EOZOIC ,

I • • •

| Period or System

! Recent

1 pleistocene

1
pliocene

Miocene

Oligocene

Eocene

Cretaceous

Jurassic

Triassic

Permian

Carboniferous

Devonian

Silurian

Ordovician '

Cambrian

Pre-Cambrian

I"1" — •

1969

{ Alluvium and eluvium

! River gravel

Krabi group

1

Khorat group

Lampang group

Rat Buri group

Tanaosi group

i

Mae Mo formation (Include Fang and Mae Set)

Li formation

Upper

, Middle

Lower

Salt formation (Haworth, et al, 1964)
Ban Na Yo (Kobayashi 1963) or Khok Kruat (Ward 1964)
Phu Phan formation
Phra Wihan Formation, (Include SaoKhua)

Phu Kradung formation (Include Nam Phong, Huai
Hin Lat) and Red formation

Marine formation

Volcanic formation

Kaeng Krachen formation

Kanchanaburi formation

Thung Song group
—

. Tarutao group

Granite pebbles in Phuket 1formation



peninsular Thailand, in all of which lignite seems to occur, some of them
thick, as at Ban Pu Dam, where they are mined. The lignite is associated with
Late Tertiary sand, clays and marls, some of which are of marine origin. In
places the seams are covered by soft, red calcareous, fine - to medium-grained
sandstone. In northern Thailand the Lower and Upper Tertiary are named Li and
Mae Mo Formations, respectively. They occur in isolated, intermontane basins
and the terraces of main rivers. Quaternary deposits include unconsolidated
silt, clay, sand and gravel in the flood plains, stream channels and terraces
and range in thickness from the usual 50 m to 3 000 m in the alluvial flood
plain (near Bangkok). There are residual layers of laterite.

Diorite, gabbro and pyroxenite, locally serpentinized, occur in
north-and northeastern Thailand. Granites are comparatively abundant. They
are of four distinct ages. The oldest are Carboniferous, possibly including
Late Devonian and Early Permian, and occur in northern and western Thailand
near the Burmese border. The earlier facies have suffered cataclasis and some
have become gneissic. Triassic granites occur in the north and west, where
they form large massifs. They are in places overlain by Khorat sediments.
The Cretaceous granites are binary; tin and tungsten deposits are associated
with them. Tertiary granites are known at only two localities in northern
Thailand.

Tertiary to Late Pleistocene basalts and their equivalents occur in
widely scattered areas as flows, dikes and plugs. At Lampang, basalt outcrops
extensively. In the Khorat Plateau basalt outcrops south of Sisaket and in
the northwest corner of the Phu Kradung butte mountain.

Structure

Thailand can be divided into three structural units: the western and
northern mountain belt, the Khorat Plateau and the depression of the Gulf of
Thailand.

The mountain belt comprises the area where older Palaeozoic formations
are well exposed and form the substratum of the other two structural units,
i.e. the unconformably overlying Khorat Group and the Gulf depression, the
latter being covered by a thick sequence of alluvial deposits. Unconformities
in the sequence are ascribed to epirogenetic movements during orogenic
movements further east. An Upper Jurassic or Young Cimmerian phase of
mountain building is indicated.

The Khorat Platea is built up of non-marine strata of the Khorat
Group. Folding of the basement took place before deposition of the
unconformably overlying Khorat Group. The Upper Triassic or Old Cimmerian
should be considered as the most important for the deformation of the
basement. During the faulting associated with the Tertiary Alpine Himalayan
orogeny, the Khorat Plateau was uplifted and slightly tilted southeast.
Faulting also occurred along the southern margin of the Plateau accompanied by
effusive and intrusive activities.

The depression of the Gulf was also formed by fault movements of the
Alpine-Himalayan orogeny.
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KNOWN URANIUM OCCURRENCES, PAST PROSPECTION AND EXPLORATION ACTIVITIES

Uranium mineralization has been located in a number of geologically
different environments.

In southern Thailand, monazite occurs in association with other heavy
minerals in cassiterite concentrations being worked for tin. The occurrence
of torbernite along a fracture zone of weathered biotite granite in a deposit
at Thung Po was noted first by Aranyakanong in 1958.

After an unusual concentration of uranium in ground water was observed
at one locality in the Khorat Plateau in 1956, it was suggested that uranium
and copper might occur in association in the "red beds" of the Khorat
Plateau. In the west-central part of the plateau anomalously high copper
values were obtained.

In 1980, meta-autunite crystals were recognised in muscovite-granite at
Dai Tao, Chiang Mai province,

Areas containing known uranium occurrences are shown in Fig. 2.

(i) Uranium in Jurassic sedimentary rocks of the Khorat Group

The Khorat Plateau occupies some 155 000 km^ in northeastern
Thailand. The contained Jurassic sedimentary rocks of the Khorat Group, which
are partly continental, are considered to have some lithologic similarity with
Mesozoic uranium-bearing strata of the Colorado Plateau. The Upper and Middle
Jurassic Sao Khua Formation ranges in thickness from 400-720 m, consisting of
about 60% gray-red, red-brown and some green-gray mottled siltstone, the
remainder being yellow-gray, yellow-brown and pale red sandstone. The Middle
and Lower Cretaceous Phu Phan Formation, 80-180 m thick, consists of
yellow-gray, pale orange, pink-gray and pale red crossbedded sandstone, partly
conglomeratic and locally with some carbon-rich layers.

The uranium-copper occurrences are located about 12 km west of the Phu
Wiang district in Khon Kaen province (approx. lat. 16° 40' N; long.
102° 15' E) and lie within the Phu Wiang basin. Mineralization occurs in the
upper part of the Sao Khua Formation and is probably of Late Jurassic age.
Uranium ore minerals are primary and secondary, i.e. coffinite, torbernite and
carnotite, and are found in pelitic interclasts, carbonaceous material and
coating quartz grains or replacing silicified wood fragments. Three small
lenticular deposits were recognised to having dimensions of 65 x 15 m, 35 x
10 m and 200 x 100 m, and thicknesses ranging from 0.3 - 1.2 m. The total
contained resources are estimated at 12 tonnes

(ii) Meta-autunite occurrence at Doi Tao, Chiang Mai province

Minor meta-autunite mineralization occurs in weathered, fractured
muscovite-granite bordering a previously worked fluorite-vein deposit at Doi
Tao, some 100 km south of Chiang Mai (approx. lat. 17° 53' N, long. 98° 45' E).
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(iii) Torbernite occurrence at Thung Po tin mine, Song Khla province

Minor occurrences of torbernite are associated with an altered two-mica
granite and aplitic coarse-grained granite at Thung Po, where a cassiterite
deposit is being worked for tin. The occurrences of very small amounts of
torbernite and minor malachite was confirmed along a shear zone. The mine is
located at lat. 6° 55' N, long. 100° 31' E, 12 km southeast of Haad Yai. A
similar occurrence was discovered nearby in the same granite, which intrudes
Palaeozoic sediments.

(iv) Radioactivity at the Thep Pratan feldspar mine, Tak, Tak province

Secondary mineralization with radioactivity was noted at the Thep
Pratan feldspar mine during a EMR reconnaissance survey. The pegmatite
deposit is located at lat. 17° 02' N, long. 98° 55" E. Mineralization occurs
along fractures in feldspar and is associated with muscovite.

(v) Monazite sands and related deposits at Phuket, Phangnga

Extensive sampling and analyses of heavy mineral tailings from tin
mining and beach sands in this area of peninsular Thailand indicate that
substantial quantities of thorium and uranium are present in monazite at
sub-economic grades. No significant amounts of other radioactive heavy
minerals are known to be present in the tailings evaluated.

The range of composition of the monazite in the tailings is not well
known, but impure samples have shown uranium contents of 0.6 - 3.5% U. The
tailings dumps of 67 tin mines are reported to contain a total of
303 000 tonnes of heavy minerals, of which 6 130 tonnes are monazite. Thus,
these tailings could have a total content of between 40 and 215 tonnes U,
although it is not likely that substantial amounts will ever be recovered.

PAST EXPLORATION

Exploration for uranium has been the exclusive domain of the DMR.
Technical assistance, either under bi-lateral arrangements or by international
organisations, has been rendered from time to time.

The first investigations in the 1950s were of monazite occurrences and
other heavy minerals, a by-product of tin mining from recent beach sands. The
first discovery of uranium in sandstone-type deposits was made by a prospector
in 1970 in Jurassic continental sediments in the Phu Wiang district of the
Khorat Plateau.

In 1973 the US Geological survey undertook a cooperative investigation
with the DMR to evaluate the uranium resources of Thailand, as part of an
over-all assessment of mineral resources. It was found that the Khorat
Plateau was structurally and stratigraphically similar to the Colorado Plateau
in the western Unites States and that this area warranted further
investigation.
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From 1976 to 1977 the IAEA provided a field expert, working with EMR
geologists, to undertake a field examination of the Phu Wiang area. Two small
lenticular occurrences of uranium mineralization were outlined by a grid
radiometric survey and by shallow drilling in the vicinity of the original
outcrop. An orientative carborne radiometric survey of the surrounding area
located three minor anomalies. A fairly extensive geochemical soil survey
(569 samples) was also carried out over the same area.

Since 1978 the Government of Thailand has had a regular budget for
uranium exploration and the DMR has carried out exploration programmes in a
small area at Phu Wiang.

In 1979 the Free University of Berlin and the Federal Institute for
Geosciences and Natural Resources, of Hannover, F.R. Germany evaluated the Phu
Wiang occurrences and the surrounding area. In the same year the DMR carried
out an airborne survey of the area and another area in the southern part of
the Khorat Plateau. The IAEA's regular programme of assistance is continuing,
including further evaluations of the Plateau. All these activities were
confined to a small part of the Plateau. By the beginning of 1981 no other
systematic exploration elsewhere had taken place.

In 1981 the DMR had three projects under way. These were in the Phu
Wiang District (shallow, detailed drilling, close to the mineralized outcrop),
at Doi Tao (radiometric survey and geological reconnaissance) and in the
Chiang Mai Province (geological reconnaissance of Tertiary basins).

THE PRESENT RESOURCE POSITION

The consultants of the IUREP Mission believe that the uranium resources
discovered to date are insufficient in magnitude and grade to be in the
categories of Reasonably Assured Resources or Estimated Additional Resources.

FAVOURABLE AREAS FOR ADDITIONAL RESOURCES

The geology and mineral distribution in Thailand suggests that the
country may contain significant resources of uranium and that there are
favourable geological environments for a variety of radioactive mineral
resources. The following summarises the potential for such resources in order
of importance.

(i) Uranium in sandstone-type deposits in Jurassic sedimentary rocks

The similarity in geological setting, structure and stratigraphy of the
Khorat Plateau with the important uranium-producing region of the Colorado
Plateau has already been noted.

The results of drilling the Phu Wiang deposits have shown that
radioactivity is closely associated with fluvial sediments, e.g. with pebbly
conglomerates, occurring with organic carbonaceous materials within
palaeocurrent channels. Investigations have been limited to a part of the
northern area of the Plateau and large areas remain to be investigated.
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(ii) Uranium in Tertiary sedimentary rocks

There are at least eight Tertiary basins in the peninsular region and
six closed intermontane Tertiary basins in the northern region. Associated
lignite deposits are of Lower Tertiary-Lower Pleistocene age. Elsewhere in
the world, Tertiary lignite deposits and other non-marine sediments sometimes
contain significant amounts of uranium (although many of these are
sub-economic in grade). Also, it has been noted that the Mesozoic granites of
Peninsular Thailand contain anomalously high amounts of uranium and thorium.
These could have acted as a source of uranium.

(iii) Uranium in, or related to fluorite deposits

Fluorite deposits, some of which are large, occur widely throughout
Thailand. Although one uranium occurrence is known at Doi Tao, many other
fluorite deposits remain to be investigated. Many such deposits are found in
Palaeozoic limestone beds intruded by granites. Another type of fluorite
deposit in Thailand is found in granites, usually in fracture zones. All
significant fluorite deposits should be investigated by radiometric surveys as
a first step.

(iv) Uranium and thorium associated with granitic rocks

Radioactive mineral accumulations are commonly associated with granitic
rocks. Mesozoic granites of peninsular Thailand have total radioelement
concentrations of between 5 and 60 ppm (average: 16 ppm U).

A few torbernite occurrences are known within sheared granite in tin
deposits at Haad Yai, but these are probably of no economic significance.
However, secondary uranium minerals in sheared granite close to the contact
zone of Palaeozoic sediments with slightly younger granite intrusions is
important geological evidence. Geological, radiometric and geochemical
surveys should be carried out, not only within granite regions, but also in
Palaeozoic sedimentary beds along the contact zone.

In addition, an airborne survey, carried out southeast of Prachin Burin
in southern Thailand, revealed anomalous radioactivity in the vicinity of
Triassic granite; ground verification has not yet been fully carried out.

(v) Uranium in black shales and graphitic slates

Although no uranium occurrences are known in these rocks, their
distribution and extent in Palaeozoic sedimentary formations should be
determined as elsewhere in the world they contain uranium in low, but
sometimes significant, amounts.

(vi) Uranium in sedimentary phosphates

Known phosphate deposits are partly sedimentary and partly guano-type.
The sedimentary deposits are in limestone regions; they are generally not
large enough to be worked at a profit. Their uranium content is not known.
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(vii) Uranium in monazite sands and related deposits

Partial evaluations of the radioactive mineral potential of monazite
sands have already been carried out and their results are available.

Apart from tin mine tailings, monazite is also present, along with
other heavy minerals (limonite, garnet, tourmaline, zircon, xenotine, rutile,
niobium, tantalum) throughout the beach sands of peninsular Thailand. A total
of 65 million tonnes of potentially mineable sands have been identified.

The presence of monazite on the Khorat Plateau suggests the possibility
of monazite-bearing beach placers in Mesozoic sedimentary rocks. Alluvial
deposits along stream courses, where monazite-bearing igneous rocks are
present, could also contain monazite.

NATIONAL PROPOSALS FOR FUTURE URANIUM EXPLORATION

National proposals for the continuation of uranium prospection and
exploration have been outlined to the year 1992. In general terms,
exploration plans have been defined to the year 1986 and will mainly consist
of extending geophysical coverage (including airborne and carborne radiometric
surveys), follow-up ground surveys, including detailed geological mapping,
geochemical and radon surveys. Where targets are defined, exploration
drilling will be carried out. The DMR is requesting funds from the Asian
Development Bank to carry out combined aeromagnetic and gamma-ray
spectrometric surveys over a major portion of Thailand.

The areas to be investigated and the methods used are listed in the
full report.

SPECULATIVE RESOURCES*

The IUREP Orientation Phase Mission, having studied the country in some
detail, including field visits to the more important occurrences and
geological environments, believes that the Speculative Resources of Thailand
are within the range of 1 500 tonnes to 38 500 tonnes of uranium. By far the
largest portion of this total could lie within the category of sandstone and
sedimentary type deposits.

These resources might be distributed by type of geological environment
as indicated in Table 2.

Speculative Resources refers to uranium in addition to Estimated
Additional Resources, that is thought to exist mostly on the basis of
indirect indications and geological extrapolations in deposits
discoverable with existing exploration techniques. The location of
deposits envisaged in this category could generally be specified only as
being somewhere within a given region or geological trend. As the term
implies, the existence and size of such resources are highly speculative.
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The sum total of the estimates at the higher end of the range is above the
previous IUREP estimates because it includes Speculative Resources which might
occur in Tertiary sediments in northern and southern Thailand and to a lesser
extent Palaeozoic sediments, fluorite deposits, granitic rocks and the
possible recovery of uranium from phosphates and monazite sands.

At the same time, it is recognised that the lack of investigative work to
date, particularly at the reconnaissance level, makes such estimates hazardous.

Table 2

SUMMARY OF THE SPECULATIVE RESOURCES

RANGE
TONNES U

1. Mesozoic Sandstone - type Deposits

2. Tertiary Sedimentary - type Deposits

3. Intergranitic Vein - type Deposits

4. Palaeozoic Sedimentary - type Deposits

5. Sedimentary Phosphate Deposits

6. Monazite Sand Deposits

TOTAL 1 500 - 38 500

1 000
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0

0

0

500

- 10

- 20

2

5

-

1

000

000

000

000

500

000

RECOMMENDATIONS OF THE IUREP MISSION ON FUTURE EXPLORATION

It is recommended that exploration for uranium resources in Thailand
should continue. Planners of future exploration programmes should take the
following activities into consideration:

- A more regional approach, including carborne and airborne
radiometric surveys, geological reconnaissance work, geochemistry
and deep drilling should be used;

- rapid extension of carborne surveys, to cover all areas having a
sufficient road density and without excessive overburden;
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- in certain areas, including the Khorat Plateau and Tertiary Basins
in northern and southern Thailand, there is a need for widely spaced
deep drilling, to obtain stratigraphic and structural information.
Preferably such work should be carried out by the DMR;

- much more attention should be paid to geochemistry as an exploration
tool;

- although present indications are that the uranium occurrences at Phu
Wiang in the Khorat Plateau, containing near-economic grades, are
far too small to be considered as recoverable ore reserves, further
exploration elsewhere in the Khorat Plateau should be carried out;

- participation by the mining industry, domestic and foreign, in
uranium activities should be encouraged.

A summary of the exploration proposals for all favourable areas is
shown in Table 3.

POLICY OPTIONS FOR THE IMPLEMENTATION OF THE RECOMMENDATIONS

It may well be within the realm of possibility to carry out all the
activities recommended, but normally some selectivity must be applied.
However, if the full programme were implemented, say over a period of
fifteen years, this would require a huge increase in funding and in
personnel. It is estimated that budgetary requirements for the proposed
programme would amount to nearly twenty times the rate of annual expenditures
of the DMR. Exclusive national development would require a substantial
financial commitment and a very large increase in technically trained staff
within a short period of time (1-3 years).

It is the opinion of the Mission that the large increase in funding
which would be required, even if considerable selectivity in the choice of
programmes were applied, might be most suitably realised by inviting the
participation of domestic as well as foreign commercial mining companies. It
is noteworthy that there was little response by the mining industry to the
Government's invitation for bids in 1980. It is possible that one deterrent
to foreign commercial investments in uranium in Thailand is the condition
which would limit the total foreign share interest to 35% of a joint venture
company formed for the exploitation of uranium deposits. An upward revision
of this limit may well be advisable.

A further possible option is for the state to undertake exploration and
development with financial and technical assistance under bilateral
arrangements or through international agencies. Such an option is considered
to have severe constraints and limitations.
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ANNEX

Those wishing to consult the full report on which this summary is based
should write to one of the following:

J. Dardel
Commissariat a l'Energie
Atomique - DgMN

31-33, rue de la Federation
75752 Paris Cedex 15 (France)

U.S. Geological Survey
345 Middlefield Road
Menlo Park
California 94025
(USA)

The Library
Bundesanstalt filr Geowissen-
Schaften und Rohstoffe

Stilleweg 2
D-3000 Hannover 51
(Federal Republic of Germany)

M. Zaccaria
AGIP Esum
S. Donato Milanese
Milano (Italy)

U.S. Geological Survey
Denver Federal Center
P.O. Box 25046
Denver, Co. 80225
(USA)

U.S. Geological Survey
National Center
Reston
Virginia 22092
(USA)

Power Reactor and Nuclear Fuel
Development Corporation

Sankaido Building
9-13, 1-chome, Akasaka
Minato-ku
Tokyo 107 (Japan)

D.M. Taylor
Commission of the European
Communities

200, rue de la Loi
B-1049 Brussels
(Belgium)

The Library
N.V. Kema
Utrechtsweg 310
P.O. Box 9035
6800 Et Arnhem
(The Netherlands)

International Atomic Energy
Agency

Wagramerstrasse 5
P.O. Box 100
A-1400 Vienna
(Austria)

U.S. Dept. of Energy
Grand Junction Office
P.O. Box 2567
Grand Junction, Co 81502
(USA)

OECD Nuclear Energy Agency
38, boulevard Suchet
75016 Paris
(France)
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