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1970 sonlar ile 1980'lerde GB Tiirkiye'nin Antalya boliimiiniin Mesozoyik - Erken Tersiyer arasi tektonik
evrimine iligkin Edinburgh'da yapilan ¢alismalarin .ardindan, son 5 yil sil.resince> yeni bir grup, Tiirk ve ulusla-
rarasi ¢aligmacilarin yaptiklari en son calismalari da. tamamlayici nitelikte olmak tizere Bati Tirkiye'nin jeolo-
jisine .genel bir bakis saglayan tektonik - sedimanter calismalari yiiriitmiistiir. Onceki calismalar esas olarak
Gondwana'ya (yani,,, K, Afrika) yakin bulunan Neotetis birimlerini konu almisti. Bununla birlikle Avrasya'nin
giiney kenar1 boyunca Tetis'in (yani, Paleotetis) kuzey kenarinin erken tarihgesi halen tartigmalidir ve bu. yiiz-
den biz, K, Tiirkiye'nin Orta Pooticf ferinde en iyi ylizeyleyen dilimi ¢alismaya karar verdik (T.. Ustadmer). Ayni
zamanda kiy1 Ege'sinin Paleotetis Karakaya tip sahasini da inceledik. (E. Pickett). Kuzey Neotetis okyanus hav-
zasinin (yani, "i¢ Torid okyanusu") tarihgesi Menderes metamorfik masifinin glineyinde yer alan Likya napla-
rinda yapilan yeni bir ¢alismayla aydinlanmistir (A. Collins). Yine daha glineyde, caligmalarimizi esas olarak.
Isparta Biikliimii'niin Neojen ile giincel aras1 tarihgesi {izerinde yogunlastirdik (R. Flecker ve C. Glover). Elde
ettigimiz baslica sonuglar sunlardir,

Orta Pontidlerde, cok. sayida D - B gidisli tektonik, fasiyes kusaklan Avrasya'nin giiney kenar1 boyunca dal-
ma batma - eklenme ve kitasal biiyiime olaylarinin bir tarihgesini tagir... Paleozoyik - Orta Jura sirasinda, Tetis,
okyanusal yay gelisimiyle birlikte Ge¢ Paleozoyik'te kuzeye dalmus. '{Cangaldag Karmasigi) ve bir kita parcasi-
nin (istanbul ve Devrekani) rifiiesmesi ise transform ve/veya aktif kita ken.arinda. geligen olaylarla ilgili olarak
en Geg¢ Paleozoyik en Erken. Triyas'ta bir yay gerisi havza, sistemi. (Kiire Karmasigi ve esdegerleri) olusturmus-
tur. Bu olay1 Erken. Triyas'ta Avrasya, levhasinin aktif kenariyla bir denizalti daginin. (Kargi Karmasigi) carpis-
masi ve bunun ardindan eklenen malzeme ve ofiyolilierin altina.., derine gomiilmesi izlemistir. Bu ¢arpigmanin
Erken - Orta Triyas'ta Kiire yay gerisi havzasinin ¢cokmesine neden olmus olmast miimkiindiir. Kiire Hav-
za'sinin giineye dogru kapanmasi Ge¢ Jura'ya kadar tiim tektonik yiginin Avrasya'nin giiney kenarina eklenme-
sine yol acarak "Kimmeriyen orajenezine™' neden, olmustur. Geg¢ Jura - Erken. Kretase sirasinda. Tetis'in kuzeye
dogru, yenilenen dalma - batmasi nedeniyle en son. olusan dag .sistemi durayli hale gelmis, daha sonra da ¢Ok-
miistiir; bu donemde karbonatl platform, ¢cokelimi egemen olmustur. Erken Kretase'de, yenilenen aktif kita ke-
nari i¢inde tiirbiditler, moloz akintilar1 ve olistolitlerin biriktigi yarnm grabenlerin gelismesiyle kabuksal genis-
lemeye ugramistir. Daha da ilerleyen genisleme daha sonra. Bati Karadeniz havzasinin ortaya c¢ikmasina ve
olasilikla da Orta Pontidlerde yiiksek dereceli metamorfiklerin yiizeylemesine neden olmustur. Ge¢ Kretase si-
rasinda. Bat1 Karadeniz, havzasi deniz dibi yayilmasiyla genislemeye devam ederken, giiney .kenar ise- giineyden
itibaren ofiyolit ve ofiyolitli melanji yerlesimiyle iliskili olarak, hizla ¢okmiistiir:. Erken Tersiyer'de, Pontidler
Anatolidlerle carpisarak bu sahada Tetis'in tlimiiyle tiikkenmesine yol agmustir. Bu carpigma ozellikle giliney
Pontid sahalarinda gilineye dogru yeniden dilimler halin.de. st iiste bindirmeye. Kara deniz kiyisinda ise kuzey
yonlii sikigmalara neden olmustur.

Bat1 'Tirkiye'de, Paleotetis'in 6zellikle Geg¢ Paleozoyik - Erken Mesozoyik yashi Karakaya Karmasigi'nin
tektonik konumuna iliskin tartisma da siirmektedir.. Onceleri, bu kuzeye dalma batmayla iliskili, bir dalma, bat-
ma. - eklenme karmasigi olarak ya da Tetis'in giineye dogro kapanmasiyla iligkili bir yay gerisi havzasi olarak
yorumlanmistir. Calismamiz Ege bolgesinde ylizeyleyen Karakaya Karmagigi tip sahasinda, yogunlagmustir,.
Bu. sahada., Karakaya Karmasigi farkli tektonostratigrafik birimlerden olusani ve tarafimizca Paleotetis eklenim
karmasigi olarak yorumlanan GB - dalimli bir yigin olusturan deforme olmus diisiik dereceli okyanus birimle-
ri toplulugunu icermektedir. Bu birimlerden.. Niliifer Birimi, altere bazaltlar (levha - igi tipi), volkanoklastikler ve
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kire¢ taglarim1 icermekte olup birlikle denizalt1 dag dizilimi olarak yorumlanir. Bunlarin lizerinde bazalt - ¢o6rl -
tiirbidit birimlerini (MO.RB tipi bazaltlarla birlikte) iceren Ortaoba Birimi yer almakta olup, bunlar hendek tipi
eklenme bolgesine eklenmis okyanus kabugu olarak yorumlanir. Sonraki birim Kalabak Birimi olup olasilikla
eklenmis abisal-seri olarak diisiintiliir. Serinin en tstiinde Cal Birimi yer alir. Bu birim kitasal teme! {istlinde yer
alan Permiyen yash karbonat platform birimleriyle birlikte volkanik malzeme ve kireglaginca zengin moloz
akintilarindan olugmakta olup fiftlesmis karbonal platformu olarak yorumlanir. Bunlarin 6zerine uyumsuz ola-
rak yay onii havzasi serileri gelir.. Ayrica, Bati Biga Yarimadasi (Denizgbren ofiyoliti) ve Lesbos, adasi meta -
ofiyolitleri ultramafik dilimlerle (dalina - batma {istli zon tipi). Perm iyen yash karbonat platform birimleri tizeri-
ne yerlesmis metamorfik temellerden olusur. Paleomanyelik veriler gz Oniine alindiginda, sahanin yapisal je-
olojisi hem Karakaya Karmagigi hem de ofiyolil birimlerinin kuzeye dogru bindirdigini gosterir.. Sonug olarak
Karakaya Karmasigini Paleoletis okyanus kabugunun giineye dalmasiyla iligkili bir dalma batma eklenme kar-
masig1 olarak yorumluyoruz. Asil Palcotetls dalma - batmasinin kuzeye dogru (yani Ponlkilerde) oldugu.., .fakat
daha 6nemsiz olan giineye dogru dalma - batmanin da Gondwana smirina yakin aktif oldugu .sonucuna vardik.
Bununla birlikte,, Kimmeriyen orojenezi sirasinda Paleoielis'in tamamen kapandigini gosteren bulgu yoktur;
ooofl yerine geliserek Mesozoyik okyanusu haline gelmis (yani kuzey Neotetis) ve nihayet ancak Erken Tersi-
yerde kapanmuistir.

Biz ayo1 zamanda GB Anadolu'da Likya Naplan'nin kékenini ve yerlesimini de arastirdik. Bunlar 6nceden
kokleri Menderes metamorfik masifinin kuzeyinde ya da glineyinde olan bir dizi klasik bindirme!i naplar olarak
diisiintilmiistiir. Bununla birlikte, son ¢alismalari iniz Likya naplannm tiimiiyle yerlesiminin, esas olarak Men-
deres masifinin KB'sinda yer alan Neotetis okyanusunun kapanmasiyla iligkili dalina - batina - eklenme iglem-
leri acisindan ve daha kiiclik bir platform ici rift havzasinin kapanmasiyla ilgili olarak yorumlanabilecegini gos-
termektedir. Sahada alttan iiste dogru 5 biiylik yapisal birim vardin 1) Beydaglar1 / Menderes otoktonu,
platform ici havza ile aynlmis; 2) Likya eklenim karmagigi, 3) Likya naplan, 4) Iyi korunmus metamorfik te-
meli ile birlikte dalma batma zon iistii tipli peridotit bindirme dilimi ve 5) Ustte uyumsuz olarak yeralan ¢okel-
ler. Bu bilimlerin olusumuna iligkin tektonik ortamlar sunlardir; 1) Gec Paleozoyik - Erken Senezoyik kita ici
denizi; 2) Kuzeye dalma batma ile iligskili Mesozoyik yash okyanus i¢i eklenim kamasi; 3) Mesozoyik'le pasif
kita kenarina doniismiis ge¢ Paleozoyik yash kita igi rift sistemi; 4) 100 my yash dalina balina zon tstii okya-
nus kabugu; 5) Paleojen yash kita ici denizi, Meot etisin bu kismmin kapanmasi. Ust Kretase'de Likya OfiyoUti
tizerledigi zaman olmustur. Bunuia birlikte kalint1 Neotetis Okyanus Havzasi Erken Tersiyer'e kadar varligini:
stirdiirmiis ve izmir - Ankara sutiir zony icerisinde melanj birimleri seklinde korunmustur. En son ¢arpigma ile
birlikte orojenik ¢Okme etkisiyle de Avrasya'nin giiney sin m biiyiik bir kabuksal kalinlagsmaya ve gliniimiiz
Menderes Metamorfik .Masifi tlizerine glineye dogru nihai, yerlesime neden olmustur. Bindirme sirasinda, her bi-
ri bir 6ncekinin giiney dogusundan olacak sekilde birbiri ardima 6n iilke havzalari olugsmustur ve bunlar daha
sonra bindiren yiginin temeline eklenmistir.

Likya. Kaplarinin (ve daha dogudaki karsiliklar1 olan Beysehir - Hoyran naplari) yerlesimine iligkin oroje-
nik sonuglar. Miyosen havzalar1 K - G Aksu ve Koprii havzalart ve D - B Manavgat Havzasinda yapilan biitiin-
sel caligmalarda da goriildiigii gibi Tirkiye'nin giiney sahiline kadar hissedilmistir. Bu. sahada Miyosen hazala-
rinin  tabanini, kismen sutiir zonundaki Mesozoyik yaghh Antalya Karmasigi olusturmakladir, 6nceki,
caligmalara gore Antalya Karmasigi karbonat platformlari, rifler ve Orta - Geg¢ Triyas'ta agilmis ve Alt - Eo-
sen'e kadar kapanmig okyanustan olusan bir mozayige sahiptir.. Asinma déneminin ardindan Likya Naplarmin
gelisimiyle iliskili olarak saha bir 6n iilke havzasina déniigmiistiir. On iilke blok olarak, fay lanmis olup olasi-
likla daha &nce var olan zayiflik hatlarinin yeniden .hareketlenmesiyle (Omegin,,. Antalya Karmasig1 icerisinde)
olusmustur ve Akse. ve Koprii havzalarn giineyinde ¢Okelmis baslica karasal konglomera ve kumtaglaruidan
olusan kalin bir seri (1.5 km) olusturur. Daha sonra Burdigaliyen - Langiyen sirasinda havza, alanlari yer yer
degisebilen oranda, mercan ve alg - resif gelisimi ile birlikte transgrcsyona ugramistir. Langiyen sirasinda ge-
niglemeye iligkin (yer yer transfansiyonal ?) énemli bir cokme bunu 6nce havza dalmasi, daha sonra da Miyo-
sen sonunda (Aksu Fazi) yer yer sikisma olay1 izlemistir,

Giiney Tiirkiye sahili, de dogu Akdeniz'in en giineyde kalan Neotetis okyanusunun tektonik tarihinden etki-
lenmigtir., Bu bolgede Neotetis Triyas'la rift olusumuyla dogmus Geg¢ Krotase - Erken Tersiyerde kismen yer-
lesmis (Antalya Karmasigi seklinde) fakat goniimiize kadar 'kismen acik kalmistir, Bu okyanusa! havzanin
kuzeye dogru olan dalma - batmasi Erken Miyosen'de ya da daha dnce baslamig ve giiniimiiz Kibris - Girit ak-
tif kenar sisteminin olusumuna neden olmustur., Dalma - batma istli sedimenter ve tektonik iglemler Gliney
Kibris'ta oldukga iyi goriilmektedir. Levha simnirinin tektonik tarihcesi son zamanlarda Kibris'in glineyinde Era-
tosthenes deniz alt1 dagit ODP sondajlariyla aciga, cikarilmistir (Bak: Robertson ve Bilimsel Gemi Ekibi 1995).
Eratostheoes'in karbonat platformunun egemen oldugu bir kabuk parcasi oldugu ve Kuzey Afrika levhasi kenari
boyunca yiikselen bir daglik boron (ya da ¢ikinti) olusturdugu saptanmistir; Bu giiniimiizde kuzeye dogru, iler-
leyerek Kibris aktif kenari ile g¢arpigmaktadir.
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Neotetis'in 'kapanmasi sirasinda tektonik bolgeler giderek Avrasya'nin giiney keman ile kaynagmig ve aktif
kenar tiimiiyle glineye dogru hareket etmistir. Bu bolgelerini kaynasmasi ve buna iligkin kabuksal kalinlasmayi
Bat1 Tiirkiye'de riftJesme ve orojenik ¢ékme izlemistir. Ornegin Aksu Havzasi sal ilinde Messiniyen. Erken Pli-
yosen (olasilikla giineye dogru dalma - batma ile iligkili) 'de genisleme tektonigini havza dolmasi izlemis ve
daha sonra Geg Pliyosen - Erken Pleyistosen sirasinda orojenik ¢okme sekli olarak yorumlanan énemli bir rifl
olusum evresi ge¢mistir. Bu ayn1 zamanda Bat1 - Tirkiye'nin (6rnegin Ege Graben sistemi.) biiyiik bir kismim-
da etkilemistir.

Sonug olarak Bat1 - Tiirkiye'den elde edilen yeni bilgiler Dogu Akdeniz bolgesinde Tefisin tektonik evrimine
iliskim alternatif modeller 1s181nda ele alinabilir; Model 1) (Robertson ve Dixon, 1984): Dogu Akdeniz bolge-
sinde en azindan Gec¢ Paleozoyik'ten bugiine kadar tek bir Tef is okyanusu siirekli olarak var olmustur. Bonon
baslica etkileri Tetis okyanus kabugunun kuzeye dogru Avrasya altina donem donem dalma batmasi, ve Gond-
wana'dan Avrasya'ya dogru kita parcalarinin kuzeye siirtiklenmesidir. Mesozoik sirasinda giliney Tetis bolgesi
Gondwana'dan tiireyen rnikrokitasai ve kii¢iik okyanus havzalari arasina yayilmustir., Ofiyolitler esas olarak bol-
gesel levha yaklasim donemlerinde hem kuzey (i¢) ve hem giiney (dis) okyanus havzalarinda dalma batma zon-
lan lizerinde yayilma ile olusmustur ve baslica hendek - pasif kenar ¢arpigsmalar1 sonucunda yerlesmistir.. Bu-
na iliskim bir modelde Stampfli ve digerleri Ge¢ - Permiyen'de Kuzey Afrika keman boyunca yayilmayi ele
alinmigtir. Model 2.A) (Dercourt ve digerleri, 1986): Yanlizca bir kez evrim geciren Telis vardi. Triyas - Jura
okyanus kabugu. (Neotetis) Gondwana ile iliskili birimlerin kuzeyinde yer alan tek bir Tetis okyanus havzasinda
olusmustur. Kretase sirasinda .gliniimiiz Dogu. Akdeniz alaninda yayilma ile kiiciik bir okyanus havzasi olus-
mustur. Jura ve Kretase ofiyolitleri yayilma sutlarinda olugmus olup boélgesel levha uzaklagsma (iraksama) do-
nemlerini belgeler, Yeni bir diizenleme olan Model 2B) de (Dercourt ve digerleri,, 1993) yayilma Gondwana'nin
kuzey kenar1 boyunca geniglemis ve biiylik bir mikrokitayr yararak Giiney Ege icerisine bir kol seklinde uzan-
mustir. Daha sonra Kretase'de daha da ilerleyen yayilin a Dogu. Akdeniz havzasini agmig ve daha 6nce varolan
karbonat platformlarini par¢alamisin-., Mesozoyik ofiyolitleri esas olarak kuzeydeki orojenik bolgelerden (yani
i¢ bolgeler) uzaga tasimis olarak goriilmektedir. Model 3) (Sengor v.d., 1984), Gec Paleozoyik'te dalma - bat-
ma egemen olarak giineye dogru olup. Dogu Akdeniz'de Gondwana'nin kuzey kenarinin altina dogru olmustur.
Bu dalina batma 'Triyas yay gerisi havzalarmin acilmasina neden olmustur ve riftlesmis Gondwana fragmani
(Kimmeria) 6nceden varolan Telis (Paleotetis) boyunca siiriiklenerek pasif Avrasya kita kenar ile carpigmistir.
Carpisma komsu yay gerisi havzasinin (Karakaya) ¢okmesine neden olmus ve bunu Erken Jura "da yenilenen
kiictik bir okyanus havzasinin rifllesmesi izlemistir.. Mesozoyik ofiyolitleri basglica dalma - batma zonlar tize-
rinde olugsmustur. Bunlar cesitli sekillerde uzaga tasinmis olarak (Yunanistan bolgesi) ya da daha yerel olarak
koklu sekilde (Tiirkiye bolumu.) olmak tizere gesitli sekillerde gortiliirler..

Son bulgular i{i¢ modelin tiimiinde de ayrmtida bazi zorluklar' bulundugunu gésterir. Bununla birilikte Model.
I'de dort anahtar' unsur goriiliir; Kuzey'de egemen olarak kuzey yonlii dalma - batina, giineyde Triyas'tan bu ya-
na ¢oklu okyanus havzalari biiylik ofiyolitleri olusturan dalma - batma {stii yayilma ve hem kuzey, h em de gii-
neydeki, Mesozoyik okyanus havzalarindan olan yerlesmedir.

Tesekkiir.

Antalya, karmagifinda yapilan calismalarda M.TA.'min yardim lan olmustur. En son calismalarimiz sira-
sinda oOzellikle L.T.U.. ile isbirliginden yararlanilmistir.

En son, yayinlar.

Edinburgh grubunun Bati Tiirkiye iizerine yaptigi en son yayinlar asagida verilmistir. Agikga belirtmek, ge-
rekirki mevcut Tiirk ve uluslararas: litaretiirden tek tek katkilar seklinde deginmelerle biiylik capta yararlandik.

ABSTRACT

Following on front Edinburgh - based work during the late 1970s and 1980s concerning the M e so zoic -
Early Tertiary tectonic evolution of the Antalya area of SW Turkey, during the last 5 years a new group has car-
ried, out tectonic - sedimentary studies that provide an overview of the geology of Western Turkey that is comple-
mentary to recent worthy Turkish and international colleagues.. Previous work was mainly concerned with Neo-
tethyan units that evolved close to Gondwana (i.e., N Africa). However, the earlier history of the N margin of
Tethys (i.e.., Palaeotethys) along the southern margin of Eurasia has remained controversial and we therefore
decided to study the best exposed segment in the Central Pontides of N Turkey (T. Ustaomer). We also investi-
gated the type Palaeotethyan Karakaya area of the coastal Aegean (E. Picked). The history of the northern Neo-
tethyan oceanic basin (i.e., the "inner Tauri.de ocean'") was clarified by a new study of the Lycian Nappes,, south
of the Menderes metamorphic massif (A. Collins),. Further south again, we mainly focused on the Neogene to
Recent history of the Isparta Angle area (R. Flecker and C. Glover). Some of our main results are as follows:

In the Central Pontides a. number of E - W trending tectonic fades belts record a history of subduction - acc-
retion and continental growth along i he S mar gin of Eurasia. During the Palaeozoic - Mid Jurassic,. Tethys was
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subducted northwards with development of an oceanic arc (the Cangaklag Complex) in ihe Laie Palaeozoic,
and rifting of a continental fragment (Istanbul & Devrekani), related to transform andtor active margin proces-
ses, to form a back - arc basin system (the Kiire Complex and equivalents) in the latest Palaeozoic - earliest Tri-
assic. This was followed by collision of a scamount (the Kargi Complex) with the active margin of the Eurasian
plate,, and its subsequent deep burial under accretionary material and. ophiolites in the Early Triassic, This col-
lision possibly resulted in collapse of the Kiire back - we basin in Early - Mid Triassic. Southward closure of
the Kiire Basin led to the accretion of the whole tectonic stack to the S margin of Eurasia, causing the "Cimme-
rian orogeny"" by Late Jurassic. During the Late Jurassic - Early Cretaceous the recently formed orogen stabili-
sed» then subsided, possibly triggered by renewed northward subduction of Te thy s: carbonate platform sedimen-
tation prevailed during this period. Crustal extension of the renewed, active margin took place in fhe Early
Cretaceous,, with the development of half grabens in which turbklitcs» debris flows and olistoliths accumulated..
Further extension then resulted in generation of the W Black Sea. basin, and probably also to exhumation of high
- grade metamorphics in the Central Pontides. Owing the Late Cretaceous the W Black Sea basin continued, to
widen by sea -floor spreading., while the S margin rapidly subsided associated with ophiolite and ophioiitic me-
lange emplacement from the south.. During Early Tertiary, the Pontides then collided with the Anatolides, lea-
ding to total consumption of Tethys in this area. This collision caused S - ver gent re - imbrication especially in
the southern Pontide areas andN - ver gent compression at the Black Sea. coast..

Controversy has also persisted concerning the tectonic setting of Palaeotethys in western Turkey, notably the
Late Palaeozoic - Early Mesozoic Kar akaya Complex.. Previously, this was proposed as a subduction - accretion
complex related to northward subduction, or interpreted as a back. - arc basin related to southward closure of
Tethys. Our work has focused on the type area of the Karakaya Complex exposed in Aegean Turkey., In this area
the Karakaya Complex comprises a deformed low - grade assemblage of oceanic units forming a SE - dipping
stack of distinct tectono - starigraphical units, interpreted, by us as a Palaeotethyan accretionary complex.. Of
these units, the Niliifer Unit comprises altered basalts (of within -plate type), volcaniclastics and limestones, to-
gether interpreted as a seamount sequence. Above this, the Ortaoba Unit comprises basalt -chert - turbidite
units (with basalts of MORB type),, interpreted as oceanic crust accreted in a trench - type accretionary setting.
The next unit, the Kalabak Unit, is interpreted as a possible accreted abyssal sequence. At the top of the pile the
Cal Unit comprises Permian carbonate platform units on terrigenous basement, together withi volcanic and li-
mestone - rich debris flows,, and is interpreted, as a rifted carbonate platform.. Unconformably overlying sequen-
ces, are interpreted as aforearc basin. In addition,, meta - ophiolites of the W Biga Peninsula (Denizgorcn Ophi-
olite) and on Leshos island comprise ultramafic slabs (of above - subduction zone type) with metamorphic soles
thatwere emplaced onto Permian carbonate platform, units.. Taking account of palaecomagnetic data, the structu-
ral geology of the area indicates northward thrusting of both the Karakaya Complex and ophiolite units.. We the-
refore interpret the Karakaya Complex, as a subduction - accretion complex related to southward underthrusting
of Pcdaeotethyan oceanic crust.. We infer that the main Palaeotethyan subduction was northward (i.e. in the
Pontides),. but that minor southward subduction was also active near the Gondwana margin.. However,, there is
no evidence that Palaeotethys completely closed during a "Cimmerian orogeny"; instead it evolved into a Meso-
zoic ocean (Le. northerly Neotethys) that only finally closed in the Early Tertiary.

" We have also investigated the origin and emplacement of the Lycian Nappes of SW Anatolia. These were pre-
viously interpreted as a series of classical thrust nappes, rooted either to the north or south of the Menderes me-
tamorphic massif.. However, our recent work shows that the entire Lycian nappe emplacement can be interpre-
ted in terms of subduction - accretion processes related, to closure of a Neotethyan oceanic strand mainly
located, to the NWofthe Menderes massif, together with closure of a smaller infra - platform rift basin.. Overall,

five major structural units are preseni in the area.from the base upwards; i) the Bey Daglan /Menderes autoch-
thon,, split by the infra -platform basin; ii) the Lycian accretionary complex; Hi) the Lycian Nappes proper; ivj
a peridotite thrust sheet of supra - subduction zone type with a well - preserved metamorphic sole; and v) uncon-
Jformably overlying sediments. The tectonic environments of formation of these units are; i) a Late Palaeozoic to
Early Cenozoic intra - continental sea; ii) a Mesozoic infra - oceanic accretionary wedge related to northward
subduction; Hi) a Late Palaeozoic intra - continental rift system that evolved into Mesozoic passive margin; iv)
ca.. 100 M xi. supra - subduction zone oceanic crust; and 5) a Palaeogene intraconfinental sea,, Closure of this
part of the Neotethys occurred in the Upper Cretaceous when the Lycian ophiolite was obducted. However, a.
remnant Neotethyan ocean basin survived into the Early Tertiary and is preserved as melange units within the
Izmir - Ankara suture zone.. Final collision with the, then, S margin of Eurasia resulted in major crustal thicke-
ning and final southward, emplacement over the present Menderes mefamorphic massif, aided, by the effects of
"erogenic collapse”. During thrusting,, succesive foreland basins formed, each further SE of its predecessor,, and
were then accreted to the base of the over - riding thrust stack.

The erogenic consequences of emplacement of the Lycian Nappes {and counterparts further E, the Beysehir
- Hoyran nappes) were felt as far south as coastal southern Turkey, as revealed by an integrated study ofMioce-
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ne basins, the N - S Aksu and. Koprii basins, and the E - W Manavgat basin.. In this area,, the Miocene basins are
partly floored by the sutured- Mesozoic Antalya Complex, Earlier work has shown that the Antalya Complex re-
cords a mosaic of carbonate platforms, riffs and. oceanic strands that opened in the Mid. - Late Triassic and clo-
sed by Lower Eocene time. After a period of erosion,, the area evolved into a foreland basin related to advance
of the Lycian Nappes.. The foreland was block faulted, probably re - activating pre - existing lines of weakness
(e.g. within the Antalya Complex} and a thick (ca. 1.5 km) sequence of mainly continental conglomerates and
sandstones accumulated in the south of the Aksu and Koprii basins. Then, during the Burdigalian - Langhian,
basinal areas were transgressed,, associated with locally variable coral and alga! - reefdevelopment. An im-
portant extension - related (to locaux tnastensional ?) subsidence event took place during the Langhian, follo-
wed first by basin filling, and. then by a localised, compressional event at the end of the Miocene (Aksu phase)..

Onshore southern Turkey was also influenced by the tectonic history of the southernmost Neotethyan oceanic
strand in the Eastern Menditerranean Sea.. Neotethys in this are originated by rifting in the Triassic,. and. was
partly emplaced (as the Antalya Complex) in the Laie Cretaceous - Early Tertiary, but has remained partly open
to the present time. Northward, subduction of this oceanic basin, was initiated in Early Miocene tinte or earlier»
giving rise to the present Cyprus - Crete active margin system,. Above - subduction sedimentary and tectonic
processes are well displayed in southern Cyprus. The tectonic history of the plaie boundary was recently clarifi-
ed by 0.DP drilling of the Eratosthenes "Seamount” south of Cyprus (see Robertson and, the Shipboard Scientific
Party,. 1995). Eratosthenes was found to be a crustal fragment, dominated by a carbonate platform.,, that formed
a promontory or off- margin high along the edge of the North African plate; this is currently colliding with the
Cyprus active margin to the north.

During closure of Neotethys tectonic terran.es were progressively welded, to the southern margin of Eurasia
and the active mat-gin has migrated southwards overall. Amalgamation of terranes and related crustal thicke-
ning was fallowed by rifting and "orogenic collapse" in western Turkey.. For example, in the coastal Aksu basin
extensional tectonics in the Messinian - Early Pliocéne (possible related to subduction to the S) was followed by
basin infilling, and there was then an important phase of rifting interpreted as a form of "orogenic collapse” du-
ring Late Pliocene - Early Pleistocene tinte; this also affects much of western Turkey (e.g.. Aegean graben
system)..

Finally, the new information from western Turkey can be considered in the light of alternative models for the
tectonic evolution of the Tefhys in the Eastern Mediterranean region; Model 1 (Robertson and Dixon, 1954); A
single Tethyan ocean continuously existed, in the Eastern Mediterranean region,, at least front Late Palaeozoic
onwards. The dominant influences were episodic northward subduction of Tethyan oceanic crust beneath Eura-
sia, and northward drift of continental fragments from Gondwana towards Eurasia. During the Mesozoic the so-
uth - Tethyan area was interspersed with Gondwana - derived nvcrocontinents and small ocean basins.. Ophioli-
tes formed mainly by spreading above subduction zones in both northerly (internal) and southerly (external)
oceanic basins during times of regional plate convergence, and were mainly emplaced as a result of trench -
passive margin collisions.. In a related model,, Siampfli ei als have argued far spreading along the North African
» margin in the Late Permian. Model 2 A (Dercourtetal,.’, 1986): Only one evolving Tethys existed. Triassic - M~
« rassic oceanic crust { Neotethys) formed- in. a single Tethyan ocean basin located north of Gondwana - related.

. units. Spreading later formed a small ocean basin in the present Eastern Mediterranean Sea. area dwing the
Cretaceous.. Jurassic and Cretaceous ophiolites formed at spreading ridges and record dmes of regional plate
divergence. In an updated version, Model 2B (Dercourt et ai,-1993), spreading extended along the northern
margin of Gondwana, with an arm extending through the south Aegean, splitting off a large microcontinent.
Further spreading in the Cretaceous then opened the Eastern Mediterranean basin and fragmented pre - exis-
ting carbonate platforms. The Mesozoic ophiolites were seen as being mainly far - travelled from northerly (i.e..
internal) orogenic areas. Model 3 <Sen gor et al.., 1984): Subduction in the Late Palaeozoic was dommantly so-
uthwards» beneath the northern margin of Gondwana. in the Eastern Mediterranean. This subduction led to ope-
ning of Triassic backarc basins; and a rifted Gondwana fragment (Cimmeha) drifted across the pre - existing
Tethys (Palaeo - Tethys) to collide with a passive Eurasian margin... The collision collapsed an adjacent backarc
basin (Karakaya) and was followed, by renewed rifting of a small ocean basin in the Early Jurassic. . Mesozoic
ophiolites mainly formed above subduction zones; they were variously seen as far - travelled (in the "Greek are-
a"), or more locally rooted (in the "Turkish area”)..

Recent evidence shows that difficulties exist with all three models in detail. However, the four key elements
are met in Model 1 : dominantly northward subduction in the north» mutiple ocean basins from Triassic onwards
in the south, supra - subduction spreading to form the major ophiolites, and emplacement front both northerly
and southerly Mesozoic oceanic basins.
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Antropojenik Cevresel Etkiler: Cevre Sorunlarinin
Yerbilimleri Acisindan Degerlendirilmesi

Anthropogenic envirofunentai traces: Evaluation of environmental problems
Jfrom an earth science perspective

Muharrem SATIR - Tubingen Universitesi, Mineroloji, Petroloji ve Jeokimya Enstitiisii, Tubingen, Almanya
0z

Sanayilesmenin baslamasiyla beraber' insanlar dogal doniisiimler iizerinde cok ciddi bir etki birakmaya bas-
lamiglardir. Metal endiistrisini tlim dallarinda goriilen agir melallerin emisyonu 6zel bir problem olmustur. Gii-
niimiizde kursun, ¢evre sorunlari agisindan en ¢ok rastlanan metal konumundadir. Yalnizca Almanya'da bir yil-
da kullanilan kursun miktar1 330 000 ton olup bunun 1/4unun dogal ortamlarda yok edildigi tahmin
edilmektedir (Scheffer and Schachts habel 1989;, Merlan, 1984). Cok sayidaki gelisme ve kontroller (gelecekte)
kursunun emisyonunu azaltacaktir (6rn. kursunsuz benzin kullanimi gibi). Bununla birlikle, son birkac¢ on yilda
yeraltisuyu, bava ve topraga biyiik 6lcekte kursun verilmektedir ve biz simdilerde tiim depolama ortamlarinda
yogun .sekilde kursun problemiyle yiizylize gelmekteyiz.. Kursun cikisina neden, olan genis captaki, endistri
alaninda,, 6zel kirleticilerin tanimlanmasi de ayrica cok. komplike bir islemdir. Bununla beraber bu 6zel kirleti-
cilerin tanimlanmasina yardimei olacak, cesitli yontemlerin, kullanimi s6zkonusudur. Bo konferansta bu konuya
deginilecektir.,

WHO (Diinya Saglik Organizasyonu) haftada 3.5 mg asan konsantrasyonlardaki kursunun insan icin toksik
ozellik gosterecegini belirtmistir. Kursun insan tarafindan beslenme yoluyla kadar, deri veya solunum yollariy-
la da alinabilmektedir., Bu acidan icinde kursun bulunduran kimyasal, bilesimler 6nem tagimaktadir. Eger kur-
sun, kursun. (IT) klorit gibi ¢oziilebilen formlarda ise basit olarak viicut tarafindan kolayca adapte edilebilmekte-
dir.. Bu olay beslenme zincirinde 6nemlidir:. Cilinkii kursun, bitkilerde yalnizca ¢6ziinmiis halde bulunmaktadir.
Kursunun kimyasal o6zelligi,, 6zellikle kursun yataklarindan alinan korsun tehlikesinin: degerlendirilmesinde
onemlidir.. Yalnizca ¢oziilebilir kursun bilesikleri, hareketlidir ve yeraltisuyunu kirletir. Labaratuvar ve arazi c¢a-
lismalar1 bu goriisii desteklemektedir., Bu konuya, paralel olarak yapilan incelemeler yerbilimleri icin ideal, bir
arastirina metodu olusturur.

Kursun kirlenmesinin yerbilimleri perspektifi, ile ele alinmasi durumunda,, analizlerin ¢ok. iyi secilmesi, ge-
rekmektedir. Kursun konsantrasyonunun belirlenmesi daha sonraki caligmalar icin ilk adimi olusturmaktadir.
Kursun iceren bilesiklerin tane boylarini ele alan mineralojik caligmalari kadar, kursunun hareketliliginin he-
saplanmasi, da Pb konsantrasyonlarinin zarar verme potansiyellerinin ayrintili olarak hesaplanmasinda gerekli-
dir» Kursun izotop caligmalari, potansiyel kirleticilerin saptanmasinda yardimci olacagi gibi Fl'Vun izledigi yol-
larla ilgili de bilgi saglayacaktir. Ayn1 zamanda bu tiir calismalar, kursun kirlenmesinin zararlarin1 tam olarak
anlamak i¢cin dogal ortamlarda ytiriitiilen veya buna parelel .arazi calismalarina paralel veya devaminda uygulan-
malidir..

ABSTRACT

Since the beginning of industrailizatmn, humans have started to have an enormous influence on natural
cycles. A particular problem, has been the emission of heavy metals front all branches of the metal industry.
Then as now, lead has been the foremost contributor to environmental problems. This is illustrated by thefact
that in Germany alone about 300 000 t of lead are used annually, of which about 114 is estimated to end up in
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the natural environment (Scheffer and Schachtshabel, 1959; Menait, 1984). Numerous technical improvements
and commis will lead to reduced future emissions of lead (e.g. the use of lead -free gasoline). However, owing
to the large output of lead into the groundwater, air,, and soil over the last few decades, we are now facing the
problem, of immense amounts of lead in all types of depositories.. The large variety of industries that contribute
to the lead output also complicate the déterminai ion of specific polluters. There are, however, certain methods
that may prove usefid for the determination of specific polluters, and these are discussed further in the lecture,.

The World Health Organization (WHO) has indicated thai lead is toxic to humans., If consumed at concent-
rations in excess of 3.5 mg per week. Lead may be .taken up by humans through ingested food as well as through
the skin or through respiratory pathways. Of importance in this regard,, is the chemical complex in which the le-
ad- is hound. If lead occurs in a highly soluble form, for example as Lead (1) chloride,, then it is readily adopted
as elemental lead by the body., This is importait! in the food chain,, since lead, occurs in plants only in dissolved

form. The chemical speciation of lead is particularly important in assessing the danger of lead up - take from le-
ad depositories. Only soluble lead compounds are mobile and may thus contaminaie the groundwater,,. It will be
demonstrated below that laboratory and field studies,, when examined in parallel, form an ideal method of inves-
tigation suitable for the earth sciences.

The assessment of lead pollution from, an earth sciences perspective, requires well chosen, analyses.. Determi-
nation of the concentrations of lead only form the first step for subsequent studies. Examination ofeluates aimed
at determining the mobility of lead, as well as minéralogie studies of the grain size of lead - bearing compounds,
are necessary for a detailed evaluation of the hazard potential ofelemted lead concentrations.. Lead isotope stu-
dies may further help to pinpoint potential pollutants nnd provide information on the pathways of lead.. This de-
monstrates thai geochemical and isoiopic studies under controlled, laboratory conditions are necessary to provi-
de urgently needed, background, information... At the same time, such studies have to be put into practice by
subsequent or parallel field studies in natural settings in order to fully understand the hazards of lead pollution..

Diinya altin madenciligi ve Turkiye'nin altui potansiyeli
Gold mining in the world and gold potantial of Turkey

Vedat OYGUR MTA Genel Miidiirliigi, Maden Etiit ve Arama Dairesi.,, Ankara
0z

197011 yillardan itibaren, altin fiyatlarinin hizla yiikselmesiyle birlikte, altinli cevherin islenmesi teknoloji-
sindeki yeni gelismelerin de etkisiyle Diinya altin madenciligi dikkati ¢eken bir bliylime siireci igine girmistir.
Boylece, yeni bir "Altina Hiicum" donemi yasanmaya baglamustir.. Diinya madenciligini egemenligi altina alan:
ta gelisim tlilkemizi de etkilemekte gecikmemis ve 6zellikle Bat1 Anadolu ve Dogu Karadeniz'de yogun arama
caligmalarina baglanmistin Ancak, bulunan yataklarin tUretime acilabilmesi icin, altin madenciliginin ¢evreyi

nasil etkileyecegi konusundaki tartismalarin ¢oziimlenmesi gerekmektedir..

Acilma tektoniginin egemen oldugu, jeotermal sistemler bakimindan zengin ve epitermal altin cevherlesme-
lerinin parmak izi olarak kabul edilen Hg - As - Sb cevherlesmelerinin fazlaca gortildiigii Bat1 Anadolu, ile altin
cevherlegsmeleri agisindan 6nem tasityan masif siilfid ve porfiri tip maden yataklarinin bol bulundugu Dogu Ka-
radeniz,, altin cevherlesmeleri icin jeolojik ve metalojenik acilardan Tiirkiye'nin potansiyel bolgeleridir. Giinii-
miizde isletilebilirligi s6z konusu altin yataklarinin rezervi 76 ton,,, potansiyel yataklannki 17 ton ve altinin yan
iirtin oldogli baz melal yataklanndaki altin rezervi 42 ton olmak iizere bilinen toplam altin rezervi 135 tondur.

ABSTRACT

World gold mining has been in conspicuous enlargement period since 1970's, due to the new developments
in the gold ore procce-sing together with the rapid increase of the gold prices. Therefore, a new "Gold Rush" ti-
me has started, to be lived. This evolution dominating the ‘world mining has not been late to affect our country,
and. increasing exploration activities have been started particularly in the western. Anatolia, and in the eastern
Pontids. However, the dispute how gold, mining will be affected, the environment must be solved to mine the dis-
covered deposits..

Western Anatolia where the extension tectonics have been dominant, geothermal systems are abundant,, and
the H g - As - Sb mineralizations thai are the fingerprint of the epithermaf. gold mineralizations are widespread,,
and the Eastren Pontids where the massif sidfides and porphyry - type ore deposits that are importantfor the
gold mineralizations are abundant are the potential regions for the gold mineralizations from the point of view
of the geology andmetallogeny of Turkey. The known total gold reserve at present in 135 metric tons as the exp-
loitable gold deposits have 76 metric tons,, the potential deposits 17 metric tons,, and the base - metal deposits
where the gold is by - product 42 metric tons,.
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