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Bu bildiride, MTA-NED-ERSDAC ortak uzaktan algilama projesinin 1998=2001 yillan
arasinda vyapilan calismasinda uygulanan yo6ntemler ve elde edilen sonuclar
sunulmustur. Proje, Ordu-Artvin arasini iceren DoJu Karadeniz Bélgesinin
magmatik yay olarak bilinen jeolojik alanini kapsar.

inceleme alani birimleri Paleozoyik-Eosen yas aralimdaki baglica granitik sokulum
kayaclarindan, asidik ve bazik puskiriuk kayaclarmdan ve kismen tortul kayaclardan
olugsmaktadir/ Bu magmatik yayin Geg¢ Kretase déneminde gelismis masif sulfit
cevherlesmeleri, Turkiye'nin 6nemli metalik maden Uretimini olusturur. Bilinen
maden rezervlerinin azalmasi ve bdlgenin yogun bitki értlisli, aramalarda baz yeni
yontemlerin de arastinimasina yoneltmektedir. Bdylece, litoloji ve alterasyon
belirlemesini kapsayan klasik uzaktan algilama yontemleri disinda, potansiyel
maden alanlannin ve yapisal unsurlarnn cikartimasinda ve jeoloji evriminin ortaya
konulmasinda yeni yontemler uygulanmig ve gelistirilmistir. Bu amagcla LANDSAT
TM, JERS-1 ve ASTER uydu verileri 1le sayisal yikseklik modellerinden (SYM)
yararlaniimis ve su yontemler uygulanmis ya da gelistirilmistir: A) Cizgisellik ve
yuvarlak yapilarin gorsel yolla cikartiimasi; L Uydu gorintileri kullanilarak, 11. SYM
kullanilarak elde edilen; a-Tek acili golgeli goruntlu Uzerinden, b=Cok acili gdlgeli
gorunti Gzerinden vyapimasi, B) SYM ile jeolojik ve jeomorfolojik bilgiler
clkartimasinda su yodntemlerden vyararlaniimistir; 1, Sirtlann  ve vadilerin
cikartiimasi, 2, Yikseklik dagiim modeli kullaniimasi, 3, Standart yizey sekilleri ve
yukseklik dagiim anomalilerinin tanimlanmasi, 4. Drenaj sistem analizi, S,
Parcalanma analizi, 6, SYM kullanilarak SAR gorintileri zerinde calismalar; a)
Orto-projeksiyon donusimu yapilmasi ve bodylece cizgisel yapilarin ¢ikanimasinda
etkinligin gelistiriimesi, b) Gerhyansima degerlerinin topografik dizeltmelerinin
gelistiriimesi ve c) Geri-yansima Ozelliklerinin yansittigr dizensizliklerin jeolojik
farklliklardan kaynaklanma olasiiinin arastinimasi seklinde gergeklestirilmigtir.

Ayrica bazi temel ve ileri CBS analizleri yapiimigtir: i, Dasitik birimler igerisindeki
yuvarlak yapilar ve cizgisellik ile minerallesme iliskisini saptamak Uzere katlama
‘overlay’ analizi, 2, Tampon ‘buffer’ zonlan igerisine disen masif silfit
cevherlesmelerinin olasilik analizi, 3. '‘Boolean logic’ modeli fle olasilik haritalarina
dayall olarak potansiyel minerallesme haritasi yapiimasi.

Caligilan tim bu ydntemler sonucunda cizgisellikier ve yuvarlak yapilar cikartiimis,
ortu dolayisi ile saptanamayan altere kayac sinirlari SYM'ne dayal cesitli topografik
analizler ile cikartlmaya calisiimis, cizgisellik-yuvarlak yaphaltere alanlar ve
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minerallesme arasindaki bdlgesel iligkiler ile potansiyel bir mineraiiesme hartasi
elde edilmis, Ozellikle topografyay! sekillendiren Tersiyer doneminin gec evrelerine
ait jeodinamik evrim cikartilmig, bolgede daha dnce pek az bir kesimi haritalanmig
olan ana tektonik cizgiler ve nitelikleri ortaya konulmustur. Bu sekilde KAF zonuna
paralel, olasilikla Ofigo-Miyosen'de gelisip, Pllyosende'de etkin olan Kimbet fayinin
sag yanal dogrultu atimh bir fay olup, doguya dogru Gimishane bindirme fayina
baglandi§i, daha doguda ise bdlgenin bilinen saat yonl tersi hareketinin Rize ve
Kelkit bindirme zonlarinin gelisimine yolactigi sonucu cikartiimistir. Ayrica, Kumbet
fayl ile KAF Oncesi ve/ya da KAF zonu arasinda Sebinkarahisar dolayindaki bilinen
Oligo-Miyosen karasal ve jipsli gokeller fle Pliyosen volkaniklerinin gelisimine neden
olan c¢ek-ayir benzeri bir havzanin gelistigi ve daha sonra bu havza icerisinde, GB
yoninde kayma/heyelan sekilli asinmalarin olustugu OngérUImU§tUr. Bolgedeki
egemen cizgiselllklerln bdlgenin batisinda BKB-DGD, orta kesiminde K-G ve dogu
kesiminde ise KDHSB ile DKD-BGB dogrultularinda yer aldiklar saptanmis ve
bunlarin bilinen damar tipi minerallesmeler ile de genellikle uyumlu olduklari
gOzlenmistir. Bu egemen cizgiselik dogrultularinin olusmasinda bati kesimde KAF
zonu Tle Kimbet fayinin, dogu kesimde Rize ve Kelkit bindirme zonian fle
Kuzeydogu Anadolu fayinin etkisi olmaldir, Orta kesimdeki clzglselllklerin
olusmasinda ise bdlgenin dogu kesiminin saat yonu tersi hareketinin olusturdugu
gerilmelerin K-G dogrultulu kinlmalara neden oldugu séylenebilir.

Sonug olarak; yapillan tim bu calismalarin belirli bolimleri arazide kontrol
edilmistir. Ancak bdlgesel ve 0n calisma niteligindeki bu bulgularin, bolgede cesitli
disiplinlerde calisanlarnn arastirmalarina isk tutmasi beklenmektedir.

REMOTE SENSING AND GIS METHODS AND RESULTS FOR GEOLOGICAL
INVESTIGATIONS AND MINERAL EXPLORATIONS APPLIED TO THE
VEGETATION COVERED AREAS: THE EASTERN BLACK SEA EXAMPLE

This article presents the methods and the results obtained from the study
conducted between the MTA-NED-ERSDAC Joint Remote Sensing Project which
performed from 1998 until 2001, The project consists of the area from Ordu to
Artvin in the eastern Black Sea region which corresponds to the magmatic arc
geologically.

The study area is mainly composed of granite intrusions and acidic to basic
volcanic rocks, and sedimentary rocks partly, from Paleozoic to Eocene ages. The
massive sulphide deposits have been developed related with magmatic arc of Late
Cretaceous time consist of the important production of metallic ores of Turkey, It
became necessary to apply some new methods in mineral exploration due to the
reduction of the known deposites, and due to the dense vegetation In the region.
So, some new methods have been applied and developed for the extraction of the
potential mineralization areas and structural elements, exception classical remote
sensing techniques including lithology and alteration Identification. For this
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purpose, LANDSAT TM, JERS"i and ASTER satellite data and digital elevation
models (DEM) were used, and the following techniques have been applied or
developed: A) Ectraction of circular structures and lineaments by visual
interpretations; |. Using satellite images, Il. Obtained using DEM; a By single
angle shaded image, b_ By multi angle shaded image, B) In extraction geological
and geomorphologica! information, the following methods have been used; 1.
Extraction of ridges and valleys, 2. Use of altitudinal dispersion model, 3. Definition
of standart landforms and altitudinal dispersion anomalies, 4, Analysis of drainage
system, 5. Analysis on dissection, 6. On SAR images, high order processing also
were carried out by DEM; a) Evaluation of effectiveness of lineament interpretation
by ortho projection conversion, b) Development of topography correction of
backscattering values, and c¢) Possibility of distinguishing the roughness caused by
difference of geology by backscattering characteristics.

Besides, some basic and advanced GIS analyses have been performed: 1. Overlay
analysis to determine the relations between mineralizations, lineaments and
circular structures in dasitic rocks, 2. Probability analysis of massive sulphide
mineralization in buffer zones, 3. Potential mineralization mapping based on
probability maps by Boolean logic model.

By these methods, the lineaments and circular structures and the altered rock
boundaries covered with vegetation by several topographic analysis based on DEM
have been extracted, and the information of the regional relations between
lineaments-circular structures-altered areas and the potential mineralization map
have been obtained. Especially, the geodynamic evalution formed topography
related to upper part of Tertiary time has been detemined, and the main tectonic
lines and their characteristics, which have not been mapped in the previous works
have been revealed. By this way, it was concluded that the Kimbet fault which
was developed probably in Oligo-Miocene Is a dextral strike-slip fault, and
connected to the Gumishane thrust at the eastern end. Following this line, the
Rize and Kelkit thrust zones have been developed by the probably anti-clockwise
rotation of the area. Besides, a basin developed in Oligo-Miocene between the
NAF or a prior fault that developed as a dextral strike-slip before NAF, in which
terrestrial sediments deposited Intercalated with gypsum and volcanic rocks around
Sebinkarahisar town. It can be concluded that this basin which was opened like a
pull-apart mechanism has been eroded by similar landslide movement to the SW
direction in a later stage.It was determined that the dominant lineament directions
are WNW-E3E in the west, N-S in the central part and between NE-SW to ENE-
WSW in the eastern part of the region, and those are similar to the directions of
vein type mineralizations mostly. The effects of the alongation of Eastern Black Sea
Basin axis, NAF and Kimbet fault are the reasons of development of the dominant
directions in the western part, The Rize and Kelkit thrust zones, and NEAF may be
the reason in the eastern part. The known anti-clockwise rotation of the eastern
part may cause the N-S lineaments in the central part, similar to tensional cracks.
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As a conclusion; some results of this study have been checked by ground-thruth
studies, However, those are regional pre-findings, and they must be investigated in
detail by the researchers belong to the different disciplines in the field. Therefore,
it is expected that the results will be useful to the researchers.
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