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Antakya - Kisecik Aluin Mineralizasyon Balgesinin Landsat Tm Uydu
Giriintileri ile incelenmesi

Dogan AYDAL, izzet ARSLAN, Olgu POLAT
E-mail: aydel@eng.ankara.edu.ir

Cahsma alani olan Antakya-Kisecik Koyii ve cevresi, ultramafik ve mafik kayaclarin ve bu
birimlerde gelisen alterasyon tiirlerinin yogun olarak bulundugu bir bélgedir. Calisma alamninin
bulundugu Antakya ili P36 a4 paftasinda yeralan, ozellikle mineralojik ve kimyasal analizler
sonucu belirlenmis altinca zengin siilfid mineralizasyonu, diyabaz dayklani ve daha az oranda da
gabro alamindaki tektonik zonlarda geligmistir. Bolgede aynica, tektonitler, kiimiilatlar,
volkanosedimanter, sedimanter kayaclar ve tasinmms dokiintiiler de yiizlek vermektedir. Bu pafta
baz ahnarak, cahigma alani ve gevresindeki alterasyon -ve mineralizasyon alanlan, Landsat TM
(Thematic Mapper) uydu gériintiileri iizerinde siniflandmimaya caliglmustur.

Bu amagla, Landsat TM goriintiisiinden alt goruntiler gkartilmistir. Elde edilen bu goériintiiler
iizerinde, goriintii zenginlegtirme teknikleri kullamlms ve Antakya - Kisecik bolgesi kayaclarinda
tematik degerlendirmeler yapilmistir. Segilen uydu goriintiilerine, oncelikle, Dekorelasyon
Germesi (Decorrelation Stretching) uygulanmuguir. Bu iglem, genellikle ayn: renk tonunda
goruntiilenen ofiyolitik birimlerin ve diger kayaclarin kendi igerisinde simflanabilmesi agisindan
kolaylik saglammgtir. Boylelikle, birimlerin simirlar;, hem renk tonlan hem de cizgiselliklerinden
yararlamlarak daha net ortaya konmustur. Landsat TM uydusu gibi pasif bir uydu sisteminin
kullamildif bu cahigmada, Antakya yoresi ve calisma bélgesini yogun olarak kaplayan ormanlik rtii
alundaki jeoloji net olarak ortaya konulamamaktadir. Buna ragmen, elde edilen bitki indisleri ile
bitki ortiisiiniin uydu gorintiisiinde verdigi renk tonundan ve aynica arazi calismalarindan
yararlanmak suretiyle bu bolgedeki jeolojik birimler ayirt edilmigtir ve saysallagtinlan jeolojik
haritalar da kullamilarak jeolojik formasyonlarin orman értiisii alundaki simrlan gizilebilmisgtir.
Daha sonra, birincil bilegenler (principal components) ve degisik bant oranlamalariyla (band ratios)
ofiyolitlerdeki alterasyon tiirleri belirlenmeye cahsiimustir. Landsat TM goriintiisiinde, alterasyona
yonelik secilen en iyi bant kombinasyonu olarak yukarida bahsedilen gériintii zenginlestirme
teknikleri ve diger renk modlan sonucunda (7, 4 &1) bantlar segilmigtir. Ofiyolitik kayaglarin
stnirlari, bu bant kombinasyonunda, alterasyonu temsil eden 7. bandin verdigi renk ve ofiyolitik
kayaglanin drenajlarda verdigi yiinguvah (woolsack) profil tipi ile diger kayag tiplerinden rahatlikla
ayirt edilebilmigtir. Sayisallagtirilomg olan jeolojik haritalar yardimiyla uydu gériintiisii iizerinde
litoloji en iyi sekilde ayirt edilmis olup, daha sonra bilinen formasyonlar ve yapilan arazi cahigmalan
dogrultusunda bolgedeki alterasyon alanlan haritalanmigtir.

Litolojik siniflamanin olusturulmasinda secilen ii¢c bant igin (7, 4 &1) Birincil Bilesen Analizi
(Principal Component Analysis — PCA) yapilmig ve bu iglemlerin litolojik ayrimda oldukca etkili
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oldugu goriilmiigtiir. PCA analizlerinde, 6 ayri Landsat TM bandindan (1, 3 & 5) bantar demir
alterasyonunun haritalanmasinda, (1, 5 & 7) bantlar ise hidroksil alterasyonunun haritalanmasinda
kullamlmigtir. Arazi gahgmalari ile yiizeyde en mnet goriinen kaolinlesme, hematitlesme ve
limonitlesme alterasyonlart (1, 3 & 5) kombinasyonu ile gkartidmistir. Bu alterasyon tiplerini
haritalamak icin ihtiya¢ duyulan dogru birincl bilegenlerin tanum, Eigen vektorlerinin incelenmesi
ile yapilmistir. Elde edilen goriintiiler fizerinde, arazi caligmalartyla ok iyi bilinen Antakya-Kisecik
altin mineralizasyonuna 2it goriintii- renk deseni de belirlenmistir.

Antakya- Kisecik Gold Mineralization: Investigation By Using Landsat
mmm

The study area, Hatay Kisecik village and its surroundings are located in 1/ 25000 scaled P36 a4
sheet and mainly consist of mafic , ultramafic rocks and their alteration products .The auriferous
quartz veins and sulphide lodes are especially located in tectonic zones in diabasic dykes and to a
lesser extent in gabbro . Furthermore, it is very well known that, Antakya ophiolitic complex is one
of the best preserved ophiolitic complex in the world ,50 the study area comprises
tectonites,cumulates and volcanosedimentary rocks and as well as sedimentary rocks and talus.

In this study, the alteration and mineralization types in the area were classified by using Landsat
Thematic Mapper images . Furthermore , sub - scenes were extracted from TM images of Kisecik
Village and close surroundings. Several image enhancement techniques were applied to the sub
images and thematic evaluations concerning the studied rocks. Decorrelation Stretching were
performed on selected TM images. The process generally helped to discriminate the ophiolitic
rocks, which shows same patterns and from the other rocks. So that, borders of the rocks were
output more clearly by using both color tones and linings of the rocks. In the study area,
geological units covered by dense forestry, therefore some lithologies can not be clearly seen.
Nevertheless, the units were understood better with different color tones and vegetation types
derived from vegetation indices, such as NDVI, Gram-Schmidt and the previous land (ground
truth) studies.

Alteration types of the ophiolites were studied with Principal Component Analysis (PCA) and
different band ratios. In the results of the performed image processing techniques and the other
color modes, (bands 7, 4 & 1) are defined as the best band combination for alteration on the
Landsat TM images.The borders of the ophiolites were obtained in this combination, by using
band 7, detected alteration type by ground truth, and as well as “woolsack drainage pattern” of
the rocks. The lithologies were identified very clearly on Landsat TM images with the help of
digitized geological maps of the study area . According to this images and field study corrections,
the altered areas were mapped.

Principal Component Analysis (PCA) is to be effective in enhancement of the selected three bands
(bands 7, 4 & 1) for lithological classification. In this analysis, six Landsat TM bands are used for
mappinggiron (bands 1, 3 & 5) and hydroxyl (bands 1, 5 & 7) alteration. The appearent alterations
in the studied surface detected as kaolinitization, hematitization and limonitization. Careful
examination of the Eigen Vectors loadings allow the identification of correct PCA needed to
mapping of alteration type. Finally, using the obtained images, gold mineralization patterns are
identified.
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Cevherlesmesine Ait iik Bulgular
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Zekai TEKIN, Mehmet AVSAR

15.00-15.30

15.30-16.00
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Olusumiarinin Belirlenmesi
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16.00-16.30
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Hayrullah YILDIZ

16.30-17.00
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11.30-12.00
Termik Santral Emisyonlaninin (Giineybati Anadolu) Yer Kabuguna
Enjeksiyon Olanaklarini Arastirma Projesinde Cografik Bilgi
Sistemleri ve Uzaktan Algilama Uygulamalan
Kenan TUFEK(}I Mehmet SENER, Adem ULUSAHIN,
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