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SUMMARY
A report has recently been published which describes the findings of
the International Uranium Resources Evaluation Project (IUREP) mission to
Turkey.
The IUREP Orientation Phase mission to Turkey estimates that the
Speculative Resources of that country fall within the range of 21 000 to
55 000 tonnes of uranium. This potential is expected to lie in areas of
Neogene and possibly other Tertiary sediments, in particular in the areas of
the Menderes Massif and Central Anatolia.
The mission describes a proposed exploration programme with
expenditures over a five year period ot between $80 million and $110 million,
with nearly half of the amount being spent on drilling.

INTRODUCTION
During the bibliographic study, which formed the first phase of the
International Uranium Resources Evaluation Project (IUREP), Turkey was
identified as one of the countries with good potential for uranium resources
in addition to those resources reported on in "Uranium Resources, Production
and Demand, December 1977"*. Following a meeting, at which the objectives of
the IUREP Orientation Phase were discussed in some detail with representatives
of a selection of those countries with good potential, the Turkish authorities
requested an Orientation Phase mission. The mission was undertaken by two
consultants, Mr. A. Komura and Dr. H. Ziehr in September/October/November 1980
following a visit to Turkey, by Dr. D.M. Taylor in April 1980.
The full report on the mission (66 p., 20 figures, 6 tables) was
released in February 1985 and is available for study at the locations listed
in the Annex of this summary report.
The Executive Group for the luREP Orientation Phase wish to acknowledge
the most excellent co-operation which was extended to the mission by the
Turkish authorities ana all tue Turkish staff assigned to assist the mission.
Special thanks are expressed to the staff of the Maden Tetkik ve Arama
LnstitUsii (X.T.A.), in paiticular Adrian Kalafatc,ioglu, Sedat Uz, Ibrahim
Cetintiirk and Husegin Kaplan for their support throughout the mission.

GENEhAL GEOGRAPHY
Turkey covers an area of 779 452 km^, of which 23 674 km^ (Eastern
Thace) lies in Europe and 755 688 km^ (Anatolia) lies in Asia. The
population exceeds 45 million persons of which close to five million live in
the largest city, Istanbul, and over three million live in the capital, Ankara.
European Turkey is roughly triangular with the apex on the Bosphorus.
It has a northern and southern fringe of mountains, the Istranca and Tekirday
ranges, and a central unuulating plain.
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Asiatic Turkey (Anatolia) is roughly rectangular, almost three times as
long from east to west (about 1 450 km) as from north to south (about
480 km). Its main features are a central plateau, a mountainous girdle
encircling the plateau on the north, west and south and a mountainous region
in the east.
The central plateau has an average elevation of 915 m above sea level
with rounded hills or the remains of extinct volcanoes rising to 1 800 m.
Most ot the plateau is semidesert or steppe with scanty pasture. There are
numerous depressions where marshes, shallow lakes or mud flats have been
formed, the largest being the salt lake, Tuz Golu, in the centre of the
plateau.
The Black Sea coast is about 1 200 km long. In the east there is a
sharp division between the high mountain ranges and the hinterland, but in the
west the dividing line between the coast and the central plateaus is less easy
to define. In the west the coast line is deeply indented and bordering the
Sea of Marmara it is relatively low. The Taurus mountains lie to the south of
the central plateau. The western end of these mountains consists of a bundle
of ranges, not always continuous and sometimes ill-defined, while the main
Taurus form an irregular chain which dominates the Seyhan and Ceyhan coastal
plains.
Much of eastern Turkey, north of the Euphrates basin and the Tigris
river, is volcanic with cones rising to over 3 500 m surrounded by lava
fields. Some ranges of non-volcanic origin vary an otherwise monotonous
landscape. Mount Ararat, a volcanic cone rising to 5 156 m is the loftiest of
the Agri Dag group on the frontier of Soviet Armenia south of Erivan. Lake
Van, which lies at 1 720 m above sea level is around 130 km long and 56 km
wide, has no outlet.
Topographic maps of the whole of Turkey are available at scales of
1:500 000 and 1:250 000. Maps have also been made of 1:100 000 and 1:25 000
but these are not generally available. Air photographs at a scale of 1:35 000
also exist but their availability is restricted.
Geological maps of the whole of Turkey have been published at scales of
1:100 000 (completed 1954), 1:500 000 (completed 1966) and 1:800 000
(completed 1946). Explanatory texts have now been published. Work started on
geologically mapping the country at a scale of 1:25 000 in 1963 and over a
third of the country is now covered at this scale. Other geological maps,
often based on the 1:25 000 series are being compiled. A metallogenic map of
Turkey is available at a scale of 1:2 500 000. About 40% of Turkey is covered
by magnetic and gravimetric maps at various scales.

LEGISLATION GOVERNING URANIUM EXPLORATION, DEVELOPMENT AND PRODUCTION
Legislation concerning the exploration for, and mining of uranium is
covered, together with many other elements and minerals, in the Mining Act
N° 6309.
Exploration and operating permits may only be granted to Turkish
subjects having legal capacities or to legal entities qualified to perform
mining as explicitly stated in their statutes and established within the
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framework of Turkish Laws or to authorized State Enterprise and establishments
or public institutions. The permits are granted by the Ministry of Industry
and Technology. The maximum term of an operating permit is 15 years but it
may be reneweu on application it surficient reserves are proven.
Operating concessions, with a minimum term of 40 years and a maximum of
99 years, may be granted b> the Council of Ministers. Such concessions may
only be granted to incorporate or limited companies qualified to perform
mining ana established within the framework ot Turkish Laws or to authorized
State Enterprises and establishments or public institutions.

ADMINISTRATIVE BODIES CONCERNED WITH URANIUM
The ultimate responsibility for all aspects of geology, mining and
energy rests with the Ministry of Energy and Natural Resources. Under the
Ministry, the Maden Tetkik ve Araiaa Enstitusil (M.T.A. - Mineral Research and
Exploration Institute of Turkey) is responsible for all activities of mineral
exploration, scientific and geological investigations.
The Department of Nuclear Energy (NED) and the Turkish Electricity
Authority (TEK), also under the Ministry of Energy for Natural Resources, are
responsible for the preparation and development of the present and future
plans for nuclear power stations in Turkey.
The Atomic Energy Commission (AEC), which reports directly to the
Deputy Prime Minister, is responsible for nuclear security, licences and
research in nuclear matters.
Uranium exploration activities are being undertaken by M.T.A. However,
the development of economic uranium ore deposits will be the responsibility of
Etibaiik, a state-owned company involved in mineral development and electrical
power generation.

GEOLObY OF TUhKEY
The geology of Turkey is dominated by Tertiary and Quaternary rocks but
extensive outcrops of Mesozoic rocks also occur. Palaeozoic rocks, mainly
gneisses, mica schists and quartzites occur in the ancient massifs,
principally the Istranca Massif in Thrace, the Menderes Massifs in Western
Anatolia and the Kirsehir Massif in Central Anatolia.
The Alpine geosyncline was an important factor in the development of
the country. The Turkish part of this geosyncline was confined between the
Arabian Block to the south and the Russian platform to the north. During
Alpine folding, two main wings were formed separated by the vast Anatolian
plain. Six tectonic units are recognised which roughly parallel the long axis
of the country. These are, from north to south: the Pontides; the
Anatolides; the Intermediate zone (Anatolian plateau and western areas); the
Taurides; the Iranides; and the Border Folds.
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Igneous rocks are very important in the geology of Turkey. Pre-Alpine
igneous rocks are mainly granites in the Intermediate zone and in the
Kirsehire Massif. Alpine (Jurassic to Eocene) igneous rocks range in
composition from ultra-basic to acid although the latter are rare.
Post-Alpine igneous rocks are closely related to cratonic faulting and are
widely distributed. They include Eocene basalts, Oligocene and Miocene
andesites, trachytes and rhyolites and Quaternary basalts.
Most mineral deposits are related to Mesozoic and Eocene (Alpine)
intrusives and extrusives.
In Turkey, crystalline basement rocks are found in four major areas
-the lstranca Massif (.Thrace); the Menderes Massifs (SW Anatolia); the
Kirsehir Massif (Central Anatolia); and the Bitlis Massif (SE Anatolia)- and
in numerous smaller massifs. There is a relative lack of radiometric age
dates for the rocks in these areas and it is therefore difficult to divide the
rocks into Cryptozoic and Phanerozoic units. So far, only the gneisses and
ampliilolites of the Bitlis Massif and the gneisses of the Istranca Massif can
be assigned to the Precambrian. Geological observations however have
indicated at least three periods of regional metamorphism (Proterozoic or
Early Palaeozoic, Variscan and Alpine) and two periods of intrusive activity
(.Variscan aud Alpine).
The oldest Cambrian sediments are a series of red beds, probably
deposited as a marginal facies of the Iranian evaporation basin during the
embryonic stage of the Tethyan geosyncline. Thick sediments, together with a
few lava beds, deposited in the miogeosyncline now outcrop in the southern
part of Anatolia. It is also possible that the lower part of the red beds in
the northwest of Anatolia are of Cambrian rather than Ordovician age.
There are relatively few occurrences of Ordovician rocks in Turkey.
Multicoloured, coarser clastic sediments deposited under continental or
marginal marine conditions are found in the northwestern and southeastern
parts of Turkey. Between these lies a belt of uniform fine marine sandy
sediments. The thickness of both types of sedimentary piles exceeds 1 000 m.
Volcanic activity during the period was almost non-existent.The distribution
and facies pattern are similar for the Silurian as for the Ordovician though
neritic conditions were dominant during the former as the area subsided. The
thickness of the beds is around 500 m, less than that of other Palaeozoic
systems and flyschoid sediments and volcanic intercalations are both missing.
Rocks of the Devonian system are considerably more widespread than
those of the earlier Palaeozoic systems and they contain more abundant signs
of volcanic activity and diabase intrusions. The thickness of the pile is
around 1,500 m. One of the symptoms of the Caledonian tectogenesis was a
considerable regression at the Silurian-Devonian boundary and the extent of
the marine sediments was limited during the latter period.
The Carboniferous system is dominated by strong differences in facies.
In northwest Anatolia the Lower Carboniferous is of marine origin while the
Upper Carboniferous is continental and contains coal beds. In the southern
part of Turkey the entire Carboniferous system is composed of calcareous
seuiments deposited in a shallow sea. There are isolated occurrences of basic
and acid volcanic rocks.
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At the beginning of the Permian the late Palaeozoic regression was a
its peak but then the marine environment expanded to cover most of the country
so that most of Anatolia was under water. With the exception of the Orhanlar
Flysch trough, a special unit in the earlier Permian, the sediments of the
period are of uniform thickness and facies. Basic volcanics are present in
the trough but not in the calcareous sediment.
The Alpine geosynclines formed on the floor of the Tethys during the
Triassic period and the facies are transgressive from the east. The Pontian
geosyncline extended along the the Anatolian coast of the Black Sea and the
geosyncline in the Western Taurus gained its shape. The Jurassic period was
marked by two transgressions. There was a transgression in the Liassic which
covered only a part of the country and a further one which started in the
Bathonian and lasted until the Kimmeridgian and covered most of the country.
In general the Cretaceous strata are conformable with the Jurassic and
Tertiary rocks, however the intensity of the epirogenic, tectogenic and
magmatic processes increased and the sediment facies became more varied. The
period is divisible into three natural stages by two important tectogeneses
-the Austrian phase, between the Lower and Upper Cretaceous and the Ressen
phase in the Campanian. Both events were followed by marine transgressions.
Submarine volcanism was more widespread than in previous periods.
The Tertiary system, and in particular the Neogene, is probably the
most important in Turkey from the view point of uranium resources. Three
stages of geologic and tectonic evolution can be distinguished. The first
stage extended from the Upper Campaninan to Eocene time and followed the
tectonic and palaeogeographic conditions of the Cretaceous period. During the
Palaeocene, there was a geanticline which had been created by the Ressen phase
in Central Anatolia and this was subdivided during the Palaeogene into a
series of basins and uplift areas. The deepest basins formed in the Tuz G61C1
region in the east of the area. The Menderes and Kirsehir Massifs were the
most important uplift areas. Tectogenic movements brought to an end the
development of the southeast Anatolian Trough (Laramian phase), formed the
Inner Taurides in South Anatolia and folded the Outer Pontides along the Black
Sea coast (Pyrenean phase).
At the beginning of the second phase, during the Oligocene, the
palaeogeography was similar to that of the present. Eastern Anatolia was
topographically lower than the western part and the Oligocene red beds and the
marine Miocene strata were almost entirely restricted to that area. During
the Miocene the unfolded part of the Taurus geosyncline was thrust to form the
Outer Taurides. Crustal movements also occured in Middle Anatolia.
During the third stage from the late Miocene to Recent, Western
Anatolia subsided while Eastern Anatolia rose from the sea. The Tethys
vanished in Late Miocene. During the Miocene the volcanism, which had up to
Eocene times been chiefly connected to the geosynclines, spread across the
country though intermediate calc-alkaline volcanism was still dominant.

OCCURRENCES OF URANIUM
The uranium deposits and occurrences in Turkey are listed in Table 1,
see page 16, and the location of the main deposits is shown in Figure 1.
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The majority of the uranium deposits and occurrences are found in the
Menderes Massif.
I. The Menderes Massifs
The western part of the Menderes Massifs, which is geologically the
better known, consists of several dome-shaped uplifts. The cores of these
domes are formed from augengneiss ot Precambrian or Lower Palaeozoic age and
they are mantled by mica schists, phyllites and quartzites of Lower Palaeozoic
age. The contact between the gneiss and the schist is sharp, often
characterized by tourmaline, and blocks of schist can be seen floating in the
gneiss. Studies indicate that this part of the Massifs has been subjected to
several metamorphic events and that at least one, possibly during the
Jurassic, caused anatexis in the core.
The eastern part of the Massif has not been studied in the same detail
but it appears that the metamorphic events and the folding are all
pre-Triassic.
There is a marked contrast within the Massif between the older,
pre-Tertiary, highland areas of metamorphic rocks and the foothills and
lowland areas of Neogene sediments. The Lower Neogene sequence is composed
mainly of fluviatile elastics, interbedded sandstones and shale, with minor
tuffaceous beds. The Upper Neogene consists mainly of lacustrine sediments,
including extensive limestones, locally interbedded with tuffs and other
volcanics. The sandstone deposits nearly all lie in the lower unit.
(a)

North Menderes Massif
(i)

Kopriibasi area

This area is in a topographic basin roughly 25 km long and 10 km wide
containing Neogene sediments (see Figure 2). The dip of the sediments is
usually less than 5 degrees and there is minor faulting. Interbedding of the
conglomerates, sandstones and mudstones is very common but individual beds are
generally not very extensive. Most of tne rocks are drab yellowish-grey or
greyisli-yellow-green in colour. Grey rocks are rare except very near to
mineralization. There is a scarcity of carbonaceous materials and iron
minerals.
The uranium mineralization is concentrated in lenses. Eleven deposits
have been evaluated, all lie within the range 10 to 1 000 tonnes with grades
ranging from 0.04 to 0.06% l^Og. Nine of these occur in the Lower Neogene
fluviatile unit and the contained minerals are autunite, tobernite and other
oxides of uranium. The remaining two deposits are found in the upper,
lacustrine, unit and are characterized by carbonate and phosphate minerals.
The deposits are listed in Table
The main surface deposit in the sandstones is the Kasar deposit,
located 6 km north of the town of Kopriibasi, which was discovered in 1961. It
consists of secondary uranium mineralization in loosely consolidated sands,
silts, gravels and clays. The average thickness of the ore horizon is
four metres and the average thickness of the overburden is eight metres.
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FIGURE 2
URANIUM OCCURENCES AND GEOLOGY IN KOPRUBASI
BASIN, NORTH MENDERES MASSSIF, WESTERN
TURKEY
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The first "black ore" deposit to be discovered in the area was that at
Ecinlitas which was found by drilling in 1975/6.
(ii) Alasehir area
A large number of anomalies have been discovered in this area which
lies 40 km southeast of KoprCibasi. The geology is the same as in the
Kropriibasi area. The secondary uranium minerals (autunite) occur in greyish
Miocene sandstones. Some drilling has been done and the area has been
abandoned.
(iii) GCire area
This area, about 70 km east of Koprtibasi contains a sedimentary basin,
similar to the one in the Kopriibasi area, in which uranium occurs in Neogene
sediments. In places the mineralized horizon is 9 m thick. Resources of over
400 tonnes of uranium have been outlined.
(iv) Other occurrences
In the Massif, radioactive anomalies with secondary uranium
mineralization have been found in the Palaeozoic gneisses and schists and
these have been traced to small fissure veins carrying secondary uranium
minerals at the surface. A few of these have been trenched to shallow depth
but have not been found to be of sufficient importance to warrant further
investigation. The Goncek occurrence, 10 km south-west of Emet, falls into
this category.
(b)

South Menderes Massif

A large number of radioactive anomalies have been discovered in the
South Menderes Massif. South of the town of Aydin there are more than fifty
anomalies, the majority of them are in crystalline rocks though some are in
Neogene sediments.
The most important occurrences in the Palaeozoic schists and gneisses
are:
(i)

Demirtepe - Cavdar

Autunite and other secondary uranium minerals occur in a silicified
breccia in an area of coarse and fine grained gneisses with enclaves of mica
schists. Studies have indicated however that the mineralization is mainly
related to the contact between the gneiss and the schist, 35 km south-west of
Ayden. To date, 1 300 tonnes of uranium have been proven in ore with an
average grade of 0.11% U3O3.
(ii) Kisir-Osmankuy
This occurrence is located 25 km south-east of the town of Soke.
Secondary minerals, mainly autunite, are located in outcrops of shallow
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dipping fissure veins which, at shallow depth, are of the silica-pyritepitchblende type within coarse granitic gneiss. The deposit contains
8 000 tonnes of ore with an average grade of 0.25% U3O8.
(iii) Kargicak
Secondary uranium minerals occur along the contact zone between gneiss
and schist a few kilometers north of the town of Milas. The mineralized zone
has an average width of 0.8 m and a grade of 0.07%. The resources are very
small (3 tonnes).
There are two other interesting occurrences. At Karacahayit uranium
occurs in a vein in schists while at Kacakovanlik it occurs in a silicified
schist close to a quartz vein. Both occurences are small.
There are also several uranium occurrences in Neogene sediments:
- Kocarli (Kucukcavdar):
This occurrence is similar to many of those in the northern part of the
Massif. Secondary uranium mineralization occurs in Neogene sediments at a
depth of around 60 m. The ore reserves outlined are 500 tonnes of U3O8 at
an average grade of 0.05%.
- Gokgedik:
Secondary uranium minerals occur in Neogene conglomeratic sandstones.
Trenching showed values of 0.1% U3O8 over widths of one to two metres but
only over very small areas.
Recent alluvian, at the side of the Turgut River, has been shown to
contain secondary uranium minerals but again the mineralized area is very
small.

II. Western Turkey
There are two areas in Western Turkey which contain significant
radioactive anomalies.
(i)

KucOkkuyu

In this area the oldest rocks are Tertiary spillites which are covered
by Miocene sandstones, tuffs and tuffits. The uranium occurs in the latter
two rock types together with up to 30% P2O5 and significant quantities of
thorium. The uranium occurs in phosphorite where it replaces calcium. Ore
with an average grade of 0.08%, containing approximately 250 tonnes U3O8,
has been proven but the acid consumption is high and the volcanics have a
limited extent so the potential of the area is not great.
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(ii) Ahraetci
This area, at the side of the Kosdag Massif contains extensive, fairly
strong radioactive anomalies associated with limestones, cemented breccias and
volcanic rocks. The origin of the radioactivity is not known but it could be
related to thorium minerals.
III.

Central Anatolia

The main area of interest in Central Anatolia is around Sorgun (see
Fig. 3). Here large areas of Lower Eocene sediments partially cover the
crystalline massifs of Central Anatolia. The massifs are made up of acid and
basic plutonic rocks which were probably intruded during Lower Tertiary
times. The Lower Eocene, in the region around Sorgun and Yozgat, is made up
of lagoon facies sediments which include conglomerates, sandstones,
siltstones, claystones and sometimes lignites. There are some volcanic facies
developed. In the Yozgat area there is a thin (20 - 50 m) cover of Neogene
sediments which are tuffaceous in places. There are a large number of mineral
deposits in the area (chromite, silver, tungsten, fluorite, etc.).
During the early years of uranium prospection (1956-59) several
radioactive anomalies were found associated with the acid plutons. Secondary
uranium mineralization was found at one locality in a fracture zone. In 1972
spotty anomalies were found in the sandy carbonaceous sediments of Eocene age
surrounding this zone but no visible mineralization was found. More recently
(1979) radioactivity was encountered in drill holes in Eocene lignites south
of Sorgun and by 1983, 2 500 tonnes U3O8, at an average grade of 0.1% had
been estimated in the EAR category. Work is still continuing in this area.
The Ostasoken uranium occurrence is located about 80 km east of
Ankara. Here secondary uranium minerals are associated with a hematite and
limonite stained fracture system. Trenching indicated that this occurrence
had limited resource potential.
IV. Northeastern Turkey
The main area of interest in northeastern Turkey is around
Sebinkarahisar. The oldest rocks in this area are Palaeozoic acid intrusives
which have abundant coarse pink feldspars and which are relatively rich in
uranium. Rhyolites, acid tuffs, dacites and andesites of various ages cover
these rocks and also show enhanced uranium values. Younger, uranium poor
granites cut these older rocks. Some palaeochannels in the area contain thin
deposits of fluvial Eocene sediments covered by younger andesites. Basic
dykes pervade this area. Several vein mineral deposits occur in this area
(lead, copper and zinc).
During the early years of prospection, many anomalies were discovered
in the older granites and syenites and the related extrusives. Most of these
were on joint surfaces in fractured zones or faults. The main uranium
minerals were autunite and torbernite. Pitchblende mineralization was also
reported in the waste from a lead mine. Many radon anomalies were also
reported. More recently exploration in the area has concentrated on the
Tertiary sedimentary
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environments since the discovery of autunite mineralization, usually
associated with carbonaceous material, in the fluvial sediments in the
vicinity of the acid igneous rocks. Exploration in this area has recently
been terminated following poor results.
V. Other areas
Ihere is a small occurrence at Karakaya, near the town of Sivrihisar,
where uranium occurs in a near vertical vein in a granite. The narrow vein
contains about 300 tons of ore at a grade of around 0.00351 U3O8. The
occurrence is not economic.

PRESENT RESOURCE POSITION
As of April 1984 the official estimate of uranium resources in Turkey
was as follows:
Reasonably Assured Resources (RAR) totalled 4 600 tonnes U with
2 500 tonnes being recoverable at costs of less than $ 80/Kg U and the
remaining 2 100 tonnes recoverable at costs between $ 80 and $ 130/Kg U.
These estimates were made using a cut-off grade of 0.025% U. The majority of
the lower cost resources have been delineated in the Koprtibasi area while the
higher cost are more widely distributed (see Table 1).
Table 1

North Menderes Massif
KOpriibasi Area
Kocadiiz deposit
Tasharman deposit
Kasar deposit
Cetinbas deposit
Yardere deposit
Topalli deposit
Kayran deposit
Kocabogaz deposit
Tomasa deposit
TCiliace deposit
Ecinlitas deposit

Location of Uranium Resources
RAR Tonnes
$ 80/KgU

RAR Tonnes
$80-130/KgU

702
507
230
179
212
—
—
—
—
200

448
51
41
17
12
18
80
26
19
11
300

GOre Area
Fakili deposit

468

42

South Menderes Massi
Koc.arli (KUciikcavdar deposit

—

Western Turkey
Kiicukkuyu deposit

—-

H

*m mu

Northeastern Turkey
Sebinkarahisar deposit
TOTAL

2,498
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500
25

Estimated Additional Resources, in the cost category $80 - $130/kg U,
totalled 3 800 tonnes U. These resources were located in the Koc,arh deposit
(South Menderes Massif) - 1 300 tonnes, and the Yozgat - Sorgun deposit
(Central Anatolia) - 2 500 tonnes U.

FAVOURABLE AREAS FOR FURTHER RESOURCES
The main potential for further uranium resources in Turkey lies in
areas of Neogene, and possibly other Tertiary sediments. The main areas are
shown in Figure 4.
Almost all the important deposits and occurrences in Turkey are in
sandstones. There are large areas of Neogene continental sediments and
smaller areas of Oligocene, Middle Cretaceous, Liassic, Dogger, Middle to
Upper Permian, Upper Carboniferous and Ordovician continental sediments.
However, with the exception of the Neogene sediments, all these rocks have
been metamorphosed to some degree with the resulting loss in permeability and
increase in structural complexity. The main area of potential is the North
Menderes Massif, but there are several other areas with potential for
sandstone deposits in Turkey and these are summarized in Table 2.
There is also some potential for further resources in deposits of the
disseminated type in igneous and metamorphic rocks and of the vein type. The
former type could be found associated with such rocks as the pegmatites in the
Menderes Massif, certain Hercynian granitoids, syenites in the Central
Anatolian region or the small carbonatites in Western Anatolia. Vein type
occurences are known at Kisir-Osmankuyu and Karacahayit in the South Menderes
Massif and at Karakaya and Goncek in Western Anatolia and similar areas could
be prospective. In general, the Menderes, Kazdag, Kirsehir, Binboga and Bitis
Massifs, together with the granite area of Northeastern Turkey, should be
prospected and a resource potential for non-sandstone type deposits of between
3 000 and 10 000 tonnes U is assigned to these areas.
Uranium is also known associated with phosphates and lignites in
Turkey. However, the grades are generally very low and have no economic
potential.
The IUREP Mission estimates that the Speculative Resources of Turkey
lie in the range 21 000 to 55 000 tonnes of uranium.
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Table 2

Area

Host

Speculative Resources*
(Tonnes UJ

North Menderes Massif
KoprObasi Basin
Selendi Basin
Gure Basin

Neogene
Neogene
Neogene

2 000
2 000
1 000

5 000
5 000
3 000

South Menderes Massif
(several small basins)

Neogene

2 000

6 000

Izmir - Alasehir

Neogene

1 000

2 000

Sea of Marmara
(South shore)

Neogene

2 000

5 000

Bayramic Basin

Neogene

1 000

2 000

Thrace Basin

Neogene/
Pleistocene

2 000

4 000

Afyon-Usak Basin
(West-Central Anatolia)

Neogene

1 000

3 000

TUZ-G61U Basin
(Central Anatolia)

Neogene

2 000

6 000

Sebinkarahisar Area

Eocene

2 000

4 000

TOTAL

21 000

-

55 000

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
the size of such resources are highly speculative.
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RECOMMENDATIONS FOR FUTURE EXPLORATION
In recent years the main exploration efforts undertaken by MTA have
been in the Koprubasi Basin (work continuing), the Thrace Basin (work recently
terminated), the Afyon Region (work temporarily postponed) and the
Sebinkarahisar Region (work continuing). The Mission recommends, in addition
to ongoing work, further exploration efforts in the sedimentary and
crystalline areas described in the previous section (see also Fig. 4). Work
in both types of terrain should be preceded by detailed bibliographic studies
(2 years), field checking (starting in the second year), airborne radiometric
surveys (starting at the end of the third year) with the use of a helicopter
in the crystalline massifs, and further ground studies. Drilling on selected
targets would not commence until around the start of the fifth year of the
programme. Approximate total expenditure over the five year period would be
between $ 80 million and $ 110 million with nearly half of this being spent on
drilling.
The mission believes that in view of the need to establish indigenous
energy resources in Turkey the short term budget of MTA for uranium
exploration is too low, though the expertise to carry out an enlarged
programme exists within the organisation. The mission suggests that greater
emphasis be placed on uranium exploration in the short and long term
exploration programme of MTA and that more of that organisations equipment be
made available to support the uranium effort. Furthermore, the Turkish
Government should consider encouraging foreign investment in uranium in Turkey
to stimulate the exploration activity and accelerate the discovery of new
deposits.
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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 fur GeowissenSchaften und Rohstoffe
Stilleweg 2
D-3000 Hannover 51
(Federal Republic of Germany)

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

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

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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