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I. INSTRUCTION

This final report summarises the progress made by the
Mineral Research and Exploration Institute of Turkey (M,T.A.)
in cooperation with the United States Geological Survey
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(U.SeGeS.) on the "Mineral Exploration and Training Projent"

during the period of January 1, 1968 to Decaember 31, 1971.

The formal starting date of the A,I.D. project was
March 1968, but activities had heen in progress sinca November
1967,

The general objectives of the project were :

1. To assist the technical operations of M,T.A.

24 To explore promising mineral areas 3 to achieve maxi-
mim training for M.T.A, ; and to delinlate new areas

for commercial exploitation.
3. To provide M.T.A. with field and laboratory equipment

to achleve the above goals,

Taking into consideration the above objectives, the
project was divided into four main sub-projects, which were

interconnected and usually overlapping eacn other, as follows :
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a) Exploration and beneficiation studies in both fie'd ard

laboratories,

b) Pracurement of the nboded dquipment for the project,

¢) Training of M.T.A. personnel,

d) Publication of the rssults of the work.

The progress made on each sub-project are shown in each quar-

terly report.

The U.8.G.S. personnel assigned to the project were as follows

Name Position Title Startirg Date Ending
Date
John P. Albers Chief of the Party %9 5. 1968 5. 5.1971
(Senlor Geologist)
Patrick J. Barosh Goologist 5¢ 7. 1968 8,21.1970
Herbert S. Jacobson " 74164 1968 5, 1,1970
Richard D. Krushansky " 3. 5. 1968 5. 5,197
Gerhard W. Leo n 4,20, 1968 8.1%.1970
William L. Fleldhouse Drilling specialist 3. . 1968 5, 9,197
Jacob E, Gair Geologist 3. ko 1969 7. 8.1969
Wallace R. Griffiths n 5.31s 1969  9.3C.1969
Leonard G, Schultz X-Ray difraction 9.22. 1969 11.23,196%9
Spacialist
Jean W, Pressler Ore Bgneficlation l. 1. 1970 7. 1.1971
Specialist
A.E, Welssenborn Geclogist 6. 4o 1970  7.11,1970
P.W. Richards Party Chiaf 6.30. 190 10. 8,1971
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Starting Date Ending Date

Namg __ _ Position Title
He.J. Rose Chemist
AW, Holz Phyolcist
M.J, Walthall Cameraman
R.E., James Cartographer
H.D. Sawyer Pressman

9. 6. 1970 10. 1.197
11.1%, 1970 12.32.1970
6s 1. 1971 9, 8.197
8411, 1971 ¢,21.1971
8.11. 1971 9.21.1971

2. Exploration and Beneficiation Studies

Valuable work had been done during the project time,

Ferrous and Base metal surveys some geological mapping

with a different scale around the ore deposits and Aeromagnetic Surveys

and Mineral investigations were succesfully made in different parts of

thy country.

The winter months were spent preparing reports on the field

investigation.

The kinds and places of the work were explained in detail

in the quarterly reports,

3o Acquirement of the needed Equipment

The needed equipment may be categorized in five main groups

as follows

I. Drilling Equipment (Diamond Drilling Equipment and
two Crawler Tractors/x

II. Laboratory Equipment (Yechnological amd Analytical),
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1II, Geophysical Equipment
Iv, Map Printing Equipment

V. Engineering Fquipment and Chemicals.,

The U.5.G.5. experts employed within the frame work of the
project have helped M.T.A. in the assessment nf the equip-
ment needed, and also 1n ths preparation of the technical

specifications for cach group of items.,

3.1. Drilling Equipment

This equipment consists c¢f mainly Diamond Dril-
ling equipment and crawler Tractor and spare parts. The
Sprague and Henwood Company was the succesfull bidder for
diamond drilling equipment,

Benefits gai#ed from the diamond drilling aqu-
ipment and crawler Tractors in M.T.A. may be stated

as follows

A) Drilling capacity doubled.

p) About fifty - percent of the nesded squipment betwaen
1969 -~ 1972 was obtained from this credit,

o) The Wire-line drilling system was applied on a broad
scale,

d) Drilling techniques were improved amomg our drillers
with the help of A.I.D. specialists.,
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e) Road construction amd some trenches wers made easily

by means of the crawler tructors,

f) Some technical people had experienced in drilling
industries in the U.S. under project training prog-

rams,

Pictures s« (1, 2,3, &)

3.0 Laboratory Equinment

3+2.1. Technological laboratory Equipment

A, rather, newly established ard much needed
section, Technolorical Laboratories of M.T.A., to a large
extent, had been equipped under A.I.D. loan, Tha sec-
tion, performing various evaluation tests and technical
feasibllity studles, consists of three divisions 3
Ceramics, Ore Dressing, and Metallurgy.

The Ceramics division carries eut eveluation
tests of industrial mineral samples from various parts
of the Country. And, under the loan, it has been equi-
pped with various ball mills, grinders, sleve analysis
sets, balances, drying owems, an electric furnace, a
cut-off machine, mixers, special testing equipments,
and varlous accessorles,
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Tha Ore Dressing division tests the ore samp-
les from various parts of the country for benoficiation
and concentration purposes. With the loan, various equ~
ipment for crushing, grinding, agitation, homogenizing,
slsve snalysis, flotation, magnetic separation, reagent
and ore feading, pumping, hydrosizing, heavy media sepa~
ration, drying, and others had been procured for the

division,

The metallurgy division performs various hydro
and pyrometallurgical tests and studies toward proosss
ovaluation and determination, under the loan, had bean
equipped with various mixers, extraction units, a pre-
sgure reactor unit, a drying oven, and various typos
of furneces : tube, box, crucible, conveyer, split

tube, and rotary,

In procurement, priority had been given to
urgently needed items, such as a line of magnetic sepa-
rators for the beneficiation of low grada iron ores,
§til1, some of the badly needed items are laft unproeu=~
red dua to the exhaustion of the available funds.
Difficulties has been experienced due to the shipment
damages, missing or none functioning accessories s but,
all in all, the equipment procured have been most help-
full to, and are quite vital for the functioning of the
Technological Laboratories.

(Picture s 6, 7, 8, 9, 10)
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3¢42.2, Analytical Laboratory Equipment

We may cladsify those items in twm groups.

a)

b)

The first group consists of the eruipment which
can analyse samples directly such as

atomic absorption Spectrophotometer, optic Emis-
sion Spectrograph, X-ray Fluorescence Spectrome-
ter, and Fluorometer.

After the Analytical laboratory was equipped with
these items the number of thé sample analyses
increased in a short time, and additional ele-

ments can be analysed by means of these equipment.

The secord group of the equipment are the prepa-
ration staga of the samples to be analysed,

such as

Magnetic separator, ovens, drying box, automatic
morter grinder, prevation balances and other labo-
ratory equipment. The samples can be prepared

quickly in a better way to be analysed,
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Geophysical Equipment

In order to detect hiddan deposits of iro: and
sulphide minerals, airborn magnetometers and EM - AFMAG
equipment were obtalned under A,I.D, Loan 2977-H-052.

The equipment was utilized in airborns and
surface exploration of various parts of Turkey, covering
an area of approximately 75,000 sq. km. 1in a short time,

producing positive results.

As a result of ths explora.ion work, iron reser-
ves 1n Slvas ~ Malatya, Bolu and "iskigehir reg.ons wore
increased and the work 1s still going on. The uxplora-
tion work has also resulted in discovering of virgin

mineralization in Hasangelebi area,

(Picture 1 XX)

Map Printing Equipment

The great progress and advantagd3 had been made
by Map Printing equipment which were obtained under
A.I.Ds Loan. These advantages aro mainly :

a) Printing of the geologic map of 1 : 50,000 series.

b) The new photographic equipment and nev press are ope-
rating in oxcellent order,
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¢) Cartographers were trained ta ;repare 1 : 2,500,000
scaled National Atlas and 1 3 50,000 series,

d) The Printing ef higher quality and more economical
sclentific publication of M,T.A, in a short spaee

of time was achieved,

(Pietures : 12, 13, 14, 15, 16, 17, 18)

3.5. Engineering Equipment and Chemicals :

These wero small value Procurement items.
Such as : Electric batteries and chemical reagents,

all were received and used.

3.6. Progress Measurement

Progress made amd the equipment recieved 1is
shown on chart II, progress scheduls,

A Financial Plan ard Cash Flow chart is also
attached (See chart III), which shows the amount of
dollars committed for each item.,

4. Training of M,T.A. Porsonnel

M.T.A. personnel had been trained by U.5,G.S. experts
in the, ardhs of drilling, photo geology, geological mapp!ng
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and sn on, Some of M,T.,A, personnel Were sent to the U,S,

to be trained and to get experiences in drilling, and in the
study and evaluation of base and heavy metals deposits j and
also, in the use of cperation and maintenance of Atomlc Abcorbe-
tior. Spectrophotometer, X-ray Spectrographs and emission
spectrographs being piocured as a part of the Analytical
Laboratory Equipment under the loan funds. They were also
instructed on the interpretation and evaluation of related

results and information.

5. Publication of the Results

Reports were published as the investigaticn of each

area was completed, Such as
l. Iron resources of Turkey, ®y : Dr. J.P. Albers,
R.0zdogan, Ussal Gapan.

2. Geology and mineral deposits of the Hakimhan -~ Hasan-

gelebl iron district, Turkey. by : H.S.Jacobson,
Z.Kendiroglu,
C.0zdemir, R.Bogaz.

3. Geology of Area A, Catak Iron deposits, Egrigdz Moun-
tains, Kiitahya Province, by s P.J, Barosh,

L. A target area for base-metal exploration in the Kylun-
cak region, Malatya Province, Turkey, by : G.H,Leo.
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5. Interim Results of Geological Investigations in the
vicinity of the Erganl - Maden Massif Copper Deposits

near Maden Elazig. by : A.E. Welssenborn, Omer Oner.

6. Conclusions

As can be seen from chart II, procurement er most of
the items are recleved. However, there were some delayed and

cancelled equipment mainly due to

1) At the start of the project M.,T.A. was not adequagly
familiard with the requirements and the formalities

of A.,I.D., some time was last because of this.

11) Delays occured in obtaining the necassary A,I.D, appro=-
vals and Letter of commitments.

111) Unexpected situations have arisen.

It can be said that, however, M.,T.A. and U.S.G.S. coo-
peration was fully sufficient, and all of the phases

of the project were achisved.:.

H.Y/ms.



Picture 1 : Preparation of a drilling machine
(Sprague and lenwood 40O - CL)

P, 2 : Drilling machine working in Hasancelebi
Iron Mine area, and a view from the road

which was constructed by the crawler tructors.



Po 3 : 1Inclined drill hole in Karakuz
Iron deposit (Spragye and Hernwood W CL),

Po It : An M.T.A, Engineer is training at Sprague and
Hemood CO. in U.S.A.



P, 6

High temperature Box Furnaces.

Pressure Autoclave,



P. 8

Flotation test cell in Operation.
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P.9

P, 10

Rotary kiln erection,

Rotary kiln erected.






P. 13

Contact Frame in operation (Nu-Arc).

The adjustment of Diaphram (Robertson).
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P. 15

Film control in Developping room (leadel),



P. 16

P. 17

3 The measurement of Dia Tones in
Densitometer (Macbeth),

$ A view from the Harris offset machine,



P, 18 : An other view from the

Harris offset Machine.
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