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Streamer Length ! 600m
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F-13 M. T. A BREOHKEHEE (Well Logging BEquipment )
198043 B J I C AEMB
(Eﬁﬂc‘: L IR )
§ MAKER:GEARHALT-OWEN, INC. (U. 8. A. )
“Gol”
1. r ray . Neutron D:3k%"
2. Resistivity Log

16" 64”7 Normal

18’ 8" Lateral D:au’
S. P.
3. Guard —Micro guard
. 1 fid
Laters Log D: 34
4. Oaliper D:ay”

. Y
5 Density Leg ( y—7Log) D:3x
6, Micro—Resistivity

/
1'% 1/ jnverse

D: 3k
2" Normal
7. Cement Bond Log D:3k
8. Temperature Log D:1%
9. Track Mount Weight 500kg
Cable 1,400m ( 7 connecter }
” 2500 m

§ 368-WIDCO-LOGGER
1. Single Cable Connector

2. BSingle Point Resistivity and SP Together

D:!Sem
3. Natural Gamma Ray D:.6—-Tem
4, Thermic Log D: 6om
5 Magnetic Log D:6em
6. Cable Length 650 m

(M. T. A. Logging Engineer ! MR. Kema] )
KAPUCU, Geophysisist J:bﬁ:@ﬂ&
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1. Background

In response to the request of the Republic of Turkey, Japan
International Cooperation Agency hereinafter (JICA):dispatched two
Japanese experts for a technical cooperation on the prospecting of

the offshore area of Zonguldak Coal field from February to May 1979.

The Government of Japan further agrees to offer a new service

of Japanese survey team by JICA (JICA team) to carry out a study on
the exploration of the offshore area of the coal field concerned.

In February and March 1980, JICA dispatched a preliminary survey team
headed by Mr. Toshiatsu Bojo to discuss plans with the Turkish Coal

Enterprise (hereinafter T.K.I.) for the exploration.

TI. Objective of the exploration

The object of the exploration is to explore an outline of
geological framework and to evaluate coal potential in the offshore

area of the Coal field in close cooperation with T.K.I.

III. Scope of the exploration

The study to be carried out include the following items.

1. Offshore peophysical prospecting; acquisition (if possible),

analysis and interpretation of the data,
2, Underground drilling off Kozlu.
3. Compilation and adjustment of the geological and gebﬁh&sical data.

4, Compilation and measurement of the physical properties on rocks

and strata (if possible), including drill core analysis.

5. Preparation of reports,

* S/AWHRAR—Y kxRt,
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The above-mentioned studies are divided into two stages.
Ist Stage ... The purpose of the Ist stage exploration is
to review the existing data and to promote offshore geophysical and

geological works. Necessary study for this purpose will include the
following items.

(1) Compilation, review and reprocessing of all existing
data both on offshore and on land.

(2) Analysis and integrated interpretation of the geophysical
data,

(3) Analysis of the results.

2nd Stage ... The purpose of the exploration in this period
1s to promote offshore works and to get further detailed information
on the geological framework and occurrence of coal seams in the offshore

area concerned. Geophysical work will be carried out based on the

result of Ist stage.

(1) oOffshore field geophysical prospecting using R/V Sismik
No. 1.

(2) Analysis and integrated interpretation of the geophysical
data.

(3} Underground drilling at Kozlu district.
The total length of the drill holes will be less than

2,000 meters.,

(4) Compilation and adjustment of the geological data both

on offshore and on land.

{5) Measurement of the physical properties on rocks and
strata, both in field and laboratory.

* S/WDE’:’\"“)}%ETO !
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IV. Schedule and reports

1. Schedule

Attached table 1 shows exploration schedule (tentative).

2. Reports

The JICA team will submit a report (30 copies) in English
to the Turkish Coal Enterprises (T.K.I} at the period

shown in table 1.

V. TUndertaking of T.K.I

The following supports with free of charge should be made
available to the JICA team by T.K.I (Ref. attached table 2).

1. To provided all available data and information necessary
for the exploration, and in paticular:

(i) Topographyic maps and/or copies of these maps”for the

" -

areas concerned.
(ii) Bathymetric maps or cherts and/or coples of them
concerned,

2. To assign counterparts to work with the JICA team

during the exploration period.

Project coordimator .......... 1 (pers.)

Geophysicist .....evvveueeesas 2 (1 for seismic, 1 for
magnetic and gravity)

Geologist ...eessevnrrcsscoass 2
Drilling engineer ............ 2

Drilling technician .......... 2
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3. To provide the following staff, labourers, consumables
and facilities to assist the JICA team in performing the
exploration (Ref. attached table 2).

(1) Suitable office space installed necessary equipments

and services for the studies in Ankara and Zonguldak.

(2} Repair shop and experienced mechanics for equipments
to be used in field works.

(3) Transportation facilities (vehicles) for field works.

{4) Domestiec transportation of the drilling equipments
brought into Turkey by JICA team (Istanbul <+ drilling sites).

(5) TLabourers and consumables necessary for the underground
drilling at Keozlu.

4. To cooperate JICA team with the offshore geophysical works

and the geological works stated above.

5. To execute with supervision of JICA expert the underground
directional drilling located at Kozlu.

6, To examine execution of geophysical logging in cooperation
with JICA team.

VI. Undertaking of JICA (Ref. attached table 2.)

1. Dispatch of experts

(1) staffs

geophysicist ........ 2 or 3 (excluding 2nd. stage)
geologlst ........... 1 (excluding 2nd. stage)
drilling engineer ... 2

(2) Approximate period of stay are showm in Table 1.
One team leader will be appointed for each stage.
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2. Geophysical works .

{1) Reprocessing and integrated interpretation of the data
obtained by R/V Sismik No. 1.

(2) To offer, if necessary, softwares for the quantitative

interpretation techniques of magnetic and gravity data,

{3) To consult about spreading of the survey lines, procedures

and specification of the field works.

(4) To examine a suitable streamer cable for the seismic

prospecting.
3. Drilling

(1) To supervise underground directional dfilling located

at Kozlu.

(2) To prepare -equipments and special consumables for the

underground drilling.

Drilling rig and its attachments (drilling capacity of
1,000 mEtersS) ...ueveececasnsnsssaessnes L SEE
Drill pipe, casing pipe, bit ......3... 1 set

Special consumables for drilling ....... 1 set

(3} To pay packing charge, shipping charge and insurance fee

for the drilling equipments on the round way from Japan to

LA

Istanbul.
(4) To examine execution of geophysical logging.

(5) Necessary drilling techniques will be transferred for

the Turkish counterparts.
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4. Geological works and others

(1) To carry ocut compilation and preparation of the
geologic data (a general geologic map, geologic columnar
sections, geologic profilesg, etc.) necessary for the
interpretation of the geophysical data.

(2) To carry out geologic well logging and core analysis
for the drill holes as stated above.

(3) To study a provisional offshore geologic map based
on the data obtained from offshore geophysical works.

{4) To carry ocut field measurement of magnetic susceptibility
on rocks and strata.
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(2)

Record of the discugsion on the "Scope of the

works for Exploration on the offshare area of
Zonguldak Coal field, the Republic of Turkey"

1. Date: 28th and 29th, February, 1980

2. Attendance:

(Turkish) Mr. A. Kenan, Associated Director, Geophysics
Department, M,T,A.

Dr. Turan Kayiran, Seiomic Processing, Geophy. Dept., M.T.A.
Mr. Sinan Kavuken, Seismic Service, Geophy. Dept., M.T.A.

Mrs. Inci Giircan, Processing Center, Geophy. Dept., M.T.A.

Mr, Omer Unver, Assistant Director, Study, Plan-Project
und Installation Dept., T.K.,I.

Mr. Selami Istanbullucglu, Study, Plan-Project und
Installation Dept., T.K.I.

(Japanese) Mr. Toshiatsu Bojo, JICA
Dr. Takuya Kametani, JICA
Mr. Hirosuke Obayashi, JICA
Mr. Shusuke Kitahara, JICA
Mr. Mitsuru Suemori, JICA
M,T.A. ..... Maden Tetkik ve Arama Enstitiisii
T.K.T. ..... Tirkiye Komiir Isletmeleri Kurumu

JICA ....., Japan International Cooperation Agency

3. Contents of the discussion:

1)

2)

3)

JICA team prepared "A Memorandum of the preliminary Survey Mission
for Exploration on the offshore area of Zonguldak Coal Field
(Appendix)" based on the result of examination and discussion with

Turkish Organization concerned,

JICA team, T.K.I. and M.T.A. discussed on the geophysical works

based on the memorandum.

"

After the discussion, we agreed that it is necessary to reprocessing
and/or review of the geophysical data obtained in 1979 by

Sismic No. 1.



4) Future geophysical works will be carried out when the results of
~ the reprocessing and review of the existing data is feasible,

Agreed by

e

Toshiatsu Bojo
Leader, JICA team

Omer Unver

Assistant Director,

Etiid, Plan-Project und
Installation Dept., T.K.I.
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A MEMORANDUM
OF THE PRELIMINARY SURVEY MISSION

OM QFFSHORE ZONGULDAK COAL MINE EXPLORATION PROJECT

28 ¥eb, 1980

JAPAN INTERNATTIONAI, COOPERATION AGENCY (JICA)
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INTRODUCTION

Seismic records were taken in order to investigate the offshore coal
potential of North West Anatolian Hard Coal Basin. The first investigation
was carried out with M,T.A.-Sismik 1 in March 1978. It was observed that
the area i1s problematic from the standpoint of physical parameters. Also
in the work of Wittetsu Mining Consultants Co., Ltd. in 1970, related to
sonic offshore investigation similar problems were faced, in the interpreta-
tion, the results were inferred from the differences in the undesired infor-
mation. In the light of all data available, in July 1979 a new preliminary
work was carried out by altering the recording parameters and recording and

source design. In the report final work was evaluated by investigation of
the previous works.

MAY-1978 WORKS BY M,T.A-SISMIK 1 VESSEL

In these works two types of recording were done namely: analog and
digital,

A - Analog Recording

On four profiles analog recording were done as energy source air-gun and
sparker and in recording EPC recorder were used. Recorder is the nearest
channel to the vessel. In scope this work is very similar to the one carried
in 1970 and similar characteristics were observed. $ide refiection, diffrac-

tion, multiple reflection were observed rather than useful signals.

Causes

1. Diffraction and side reflection is caused by the undersea undulations,

faulting and rather steep strata slopes.

2. Multiple reflection is caused by the immediate floor of the sea which
; has a high elastic speed,.

B - Digital Recording

1. High Resolution Works:

On the Zz and Zy profiles recording were done by DFS IV seismic
recording instrument and high resolution method. 1In the Z; profile
as a source alr gun and on the Zu profile for comparison both

sparker and air gun were used.



After analysis of data in the computer centre it was observed that

the energy could mot be transferred to formationms laying beneath the

sea floor and its multiples were recorded. o

2, Deep Seismic Records for Petroleum: - , . Co

Reports were prepared by N. TALAZ and K., ERES by the evaluation of
deep seismic investigation for petroleum for TPAO for the interpre-
tation of the Carboniferous. In the report it is expressed that )
due to finishing of profiles away from the land between 3 to 5 km,
as the profiles approach shore interpolation of the onshore data to
offshore was not possible due to faulting and instant changes in

the strata slopes causing diffractions and suppressing the useful
signals. As a result it is stated that with the available data at
hand concrete results for carboniferous cannot be reached and for

enlightening several possibilities new recording with more tlose

intervals near shore profiles must be obtained.

RESULTS OF 1978 INVESTIGATION

This investigation was fruitful from the standpoint of determining the
method for coal reserve evaluation and determinipg the general characteris-

tics of the area. Results of the investigation are as follows: : y

1, The area is faulted because of tectonic events. The strata slopes are

steepened with increase In depth,

2, Multiple reflection and diffraction are causing the inconveniences in

interpretation of onshore and offshore data.

3. Cretaceous limestone above the Carbonifeféus has got a high elastic speed
and thus a strong reflection surface avoiding the possible signals to be
cobtained from depth.

4. 1t was foreseen to have a new investigation-by taking into account the

physical characteristics and general structure of the area.

L
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Evaluation were done by taking into account the previous works with

different parameters high resolution and normal reflection records.

TECHNICAL DATA

_ Instrument and recording parameters of high vesolution investigation:

Recording System : DFS 1V
Band Format : Seg B 1600 bpi
Record Length + ¢ 3 seconds
Sampling Interval v+ 1 milisecond

o Record Filter : 8/36 Hz - 248 Hz.
CDP (Common Depth pt.) - : 24
Streamer Length : 600 meters (total length 1200 m)
Group Interval : 25 meters

it Offset © o " t 130 meters
Shot Intervalt : 12.5 meters

o Energy Source - ° : Alr gun

In normal reflection records different parsmeters were used; band
density: 800 bpi; record length 4 seconds; sampling interval 2 miliseconds;
record filter 8/36-124 Hz interval} streamer length 1200 meters; shot inter-
val 25 meters were choosen. As mentioned gbove case was taken to establish
a different outlay as compared to last year's investigations. For the energy
to reach deep formations the energy was increased, to avold channel waves

- {moltiple) and reflectilons off-set was decreased, frequency was taken high

in the sourxce and detailed investigation were carried.

¥

-

With the above mentioned parameters recording on three profiles were
done. The length and direction of the profiles are as follows:

SO Profile Direction - Length
* TiA = T}B NE ~ SHW 7.3 kn

o T24 - T2B ' E-W ' 8.0 km
TsA ~ T3B SW -~ NE 7.0 kn



Initially on all three profiles high resolution works were carried and
then on T;A - T;B and T;A - T3B profiles normal reflection records were taken.

The streamer used was produced for deep seiswmic investigations.

Each channel is group hydrophone design and has several disadvantages
in high resolution works. 1In order to avoid high frequency interface gener-
ated, in high resolution point source and point recording outlay must be

established,

During the investigation high frequency generation source outlay was
provided, however as recorder group hydrophones were used. Hydrophone
groups near the scurce will receive nearly vertical signals thus no interface
event is seen, however getting away from the source will result the signal
to be received by hydrophones at an angle, high frequency is detoriated due
to interface and only low frequency signal can be recorded. To avoid this
point, appropriate streamer for high resolution must provided. The difficulty
of the vessel to record near shore is because of the possibility of sweeping
the streamer steel trailing cable to sea floor. Because of the weight of the
cable it sinks 15-25 meters below water surface. With another streamer more
shallow locations can be traced. However as compared to a boat vessel cannot

reach as close as possible to the shore.

INTERPRETATIONS OF SEISMIC WORKS : v

After analysis of data in computer centre the available time sections
show that multiple and diffraction records prevail and suppress the possible
signals to be recorded from depth. It is though that in all three profiles
in the time sections multiple events are recorded due to high speed formation
(possibly limestone) is present as sea floor., It is highly probable that the

Cretaceous limestone outcropping near the shore continues.

The speed of these limestones is calculated from the sections to be bet-
ween 4000 m/sec. --4500 m/sec. The speed of the sea water is 1440 m/séc.
Because the difference in speeds are high it increases the possibility of

the reflection event.

With these speeds the reflection coefficient of the sea floor is found
to be r : 0.76.
— 76~



As it can be ohserved from this value the 3/4 of the signal propagated
from the energy source is reflected back and creates channel waves and till

it is suppressed it is recorded as multiples of the sea floor.

The relative difference of the speed of the limestone and the sea floor
creates reflection event. As it is known the reflected signals after reach-
ing 2 critical angle is refracted with the speed of the second strata as
boundary waves. The critical angle is a function of the speeds of the two
formations and for the sea floor. It is approximately 20°, Because this
angle is relatively low a little distance from the source the refraction

waves are recorded and useful signals are interfaced.

The multiple events which are continious from the shore are interfaced
with diffractions, besides getting away from the shore where the dip of the
strata and the sea depth increases immediately multiple events are suppressed
by effective diffractions. Diffractions might be caused by existing faults.
Because of the abovementioned causes, it was not possible to detect the con-
tinuity of the outcropping strata on the shore to undersea and fault bound-

aries. Thus detailed seismic interpretations of the area could not be made.

Previously in the sonic works of 1970, similar interface effects were
observed and during interpretation instead of desired signals the interface
effects were taken as guide and observed were taken ag possible formation
changes. Also in the same report no fault has been cbserved and in determin-

ing the A, B, C, D and E formations interface effects were interpreted.
Similar type of hints are available in the time sections of the area

studied, However, detection of faults and formation boundary geometry cannot

he done with this type of evaluation.

RESULTS
1. The Carboniferous formations which are overlaid by Cretaceaus sea bottom

formations cannot be signalled because of the interferces. Thus the forma-

tions are supposed to be of similar seismic velocity.



"the interpretation of the B (Cretaceous) ‘and A (Carbonlferous) boundaries,

According to the report of Nittetsu Mining Comsultants Co., Ltd., during

3

the multiple character chanmges in the records were taken.

In the same report the geological sections the formation bgﬁnaéfies‘; and
slopes were extrapolated with the available data onshoré and géliefieé.'
In the seismic records these boundaries and slopes cannét be dbserved.
And the reserve calculation was done according to the ébovépentioned

hyphothesis. Possible fault can change this view quite drastically.

According to our work results because of the physical characteristics

of the area the roof and floor of the Carboniferous can not be datected

by seismic reflection method.

Geophysist e
SINAN KAVUKCU
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DRAFT PLAN ON GEOPHYSICAL EXPLORATION

Preliminary Survey Team,)
Feb., 1980)

Future Plan on Re-Commencement of Geophysical Exploration

1)

2}

Hearing causes by which geophysical (seismic, gravity, magnetic)
survey stopped, and discussions on continuation of survey.
Checking preparation plan for re-commencements of marine geophysi-

cal survey. '

(streamer cable, recording instruments, operator, etc.)

Substitute ldeas

(If conventional seismic survey unable to carry out.)

1)

2)

3)
4)

Reflection method

a) Improvements of airgun source wavelet

b) Application of mini-streamer cable (e.g., lemgth: 600m)
c) Sparker source pawer up

Refraction method

Detail study on lst break portion of conventional reflection
seismic records.

Three dimensional fan shooting.

Well velocity logging.

Data to be Provided by Turkish Side

1

2)
3)

4)

5)

6)

Rock sample for physical property measurements which requested
previously. ) :

Other rock samples for property measurements.

Velocity analysis display

(reflection seismic)

Test data of ailxr gun wavelet.

(For designing tuned array)

Raw data of seismic exploration om about 5 km X 2 lines

(for experimental study)

(Magnetic tapes and necessary documentations, including tape
formats and field notes)

Specification of well logging instruments

(and example of measured data)
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T.K.I.

E.K.TI.

MEMBERS OF MEETING

ATy,

On Zonguldak Udersea Coal Exploration Project

Place: Turkey

Date: Feb, vMar. 1980

Name Title Name of Firm/Organization
Mr. Kutluhan General Tlirkiye Komiir Isletmeleri Mues.
ginbay Manager (T.K.I.)

Mr. Omer Unver

Mr, Selami

Istanbulluuoglu

Mr., Siileyman
Tarugli

Mr. Murtaza
Begar

Mr. Vahit
Gelikel

Mr. Selguk
Buyurgan

Dr. Macit OBuz
Mr. Alim
Degirmenci

Mr. Muammer
Co§kun

Mr. Mesut
Zirtiloglu

Mr. Zekai Aktar

Mr. Erkan Tarhan

Mr. Savas
Ciierali

Mr. Hiiseyin
Ozerk

Ast. Director
(Mining Eng.)

Mining Eng.

General
Manager

Asst, Manager
(Mining Eng.)

Kozlu Distr.
Manager
(Mining Eng.)

Asst, Manager °
{Geologist)

Asst. Manager
{Geologist)

Asst. Manager

Chief
(Mining Eng.)

Geologist

Mining Engineer

Ggologis;
Geologist

Manager

Study, Plan-Project and Inst.
Dept,

Eregli Komiir Isletmeleri Mues.
E.K.I.

{(Kozlu District)

‘

E.K.1.
Geological Department

" , (Kozlu District)

Safety Department
{(Kozlu District)
E.K.I.

E.K.I.

E.K.I.

E.K.I.

E.K.I.
MAZ Mining Industrial Products
Manufacturing Co. Ltd.,



M.T.A.

—81-~

Name Title Name of Firm/Organization
Mr. A. Kenan Associate
Tezcan Director Geophysics Department
br, Turan Kayiran Geophysicist Seismic Processing,
Geophysics Dept.
Mr. Tuncer Unag Specialist of Electric and Magnetic Service,
Electrical Geophysics Dept.
Methods
Mr, Sinan
Kavukeu Geophysicist Sedsmic Service,
Geophysics Dept.
Mrs. Inci Giircan Chief Processing Center,
(Physicist) Geophysic Dept.
Mr. Osman Mumcu Physicist Geophysics Dept.
Mr. Hiiseyin Giizel Physicist Geophysics Dept.
Mr. Kemal Kapucu Gepphysicist Geophysics Dept.
Logging Engineer '
‘Mr. Ertem Tuncali Eng. Geologist Chief, Lignite Section
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TASKOMUR HAVZAST TEVSII -IT- PROJESI (V. u.{7) EX )

Taskdmirli en Snde gelen enerji kaynaklarindan biri oldugu kadar
sanayinin en zengin girdilerinden biri olarakta bhilyilk Snem tasimaktadir.

Tasktmiir dretimi yapan EKI Miessesemizde 5 ayri bolgeden (Armutcuk,
Kozlu, Uzlilmez, Karadon, Amasra) Komiir iretilmektedir. Bu {iretim tamanen

yeralti isletmeciligi ile temin edilmektedir.

Taskimiir havzasinda kémir damarlarinin uzantisi Karadenizin altina
kadar devam etmektedir. Daha 8nceki yillarda bu hususta Japonlar tarafindan
Armutcuk-Zonguldak arasinda denizalti rezervlerinin arastiyilmasi yapilmistir.
Bu arastirmanin devam ettirilmesi ve ayni zamanda komlir varliginin tam
tesbiti hususunda Tasktmiir Havzasi Tevsii -II- Projesi adi altinda 1978
yilinda yeni proje konmustur. Proje 5.000.000.- TL. dis olmak izere toplam
10.000.000 TL.1lik yatirim ngdrmektedir.

Calismalarin ilk bBliimii olan denizalti sismik arastirmasi MTA
Enstitiisi tarafindan ikmal edilmis bulunmaktadir. Halen sismik verilerin

yorumu yapilmaktadir.

Denizalti rezervlerinin gelistirilmesi ve bu ydnde Mithendislik
projelerinin hazirlanarak demizalri makina ve techizat siparisine esas
dskimanlar hazirlanmasi ve bu konuda Japon Teknik Yardiminin Saglanmasi- icin
Japon Hikimetine yapmis oldugumuz talep uygun gorillerek 1979 yili icinde bix
Japon Heyeti incelemelerde bulunmustur Bu calismalar sonucu Japon Heyetd
Sismik arastirmanin dzelliklerini tespit etmistir. MTA Enstitisl sismik
yontemi saptamak amaci ile calismalar yapmistir. Bu calismalar heniiz

sonuclanmamistir.

Japon Hiikiimet yardiminin 1980 yilinda da devam ettirilmesi icin
Enerji ve Tabil Kaynaklar Bakanligi nezdinde girisimde bulunulmustur.
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