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Anahtar kelimeler: 

 

ABSTRACT 

Eastern Anatolia (Van) chromite deposits are associated with an east-west trending units of peridotite in the 

Eastern Anatolia Accretionary Complex (EAAC). The samples taken from four different areas were analyzed for 



 
 

their trace, major oxides and PGE contents. The average content of chromite ore as follows: Mehmetalan n=11)  

45.3 wt. % Cr2O3, Mollatopuz (n=15)  31 wt. % Cr2O3, Yukar balç kl  area (n=12) 43 wt.% Cr2O3 and Alabay r 

(n=4) 36.5 wt. % Cr2O3. The average of PGE results of same group samples contain 194 ppb, 86 ppb, 287 ppb, 

and 122 ppb respectively. Ir group (Ir, Os, Ru) elements show significantly enrichement compare to Pd group 

elements (Pd, Rh, Pt). PGE of chromitites host in ultramafic tectonits are much more abundant compared to 

banded chromitite host in cumulates. This results are comparable with all Turkey chromitite ore. In 

Yukar balç kl  area, both existence of abundant cataclastic zones in the polished sections and boudin shaped 

ore within shear zones contain high PGE values (e.g. Sample No:YB-CO2; 627 ppb). This enrichment indicate 

that multi stage of deformation may have been effected  for PGE enrichment. 
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ekil 1.

Figure 1. A) Eastern Anatolia Accretionary Complex (EAAC) and map of study area (modified from engör, et 

al. 2003; Keskin, 2005; engör et al., 2008). B) Generalized geological map of eastern Lake Van 

(modified from MTA, 2007).
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Çizelge 1.

Table 1. Whole rock major oxide (XRF) and trace element (ICP-MS) analyse results of Van region chromitite 
ores. 
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Çizelge 2.

Table 2. PGE values of the Van region chromitites. 



 
 

ekil 2. 

Figure 2. Eloctronic images of polished sections belongs to four different areas chromitite (a,b ve c)  
microscopic view  (d). a) Alabay r area cumulus textured chromites b) Mehmetalan arae cataclastic 
textured high-chromite ore, c) Mollatopuz area subhedral banded ore showing deformation cracks d) 
Yukar balç kl  area chromite ore showing locally cataclastic and mylonitic zones.  
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ekil 3.

Figure 3. a) Banded chromitites in cumulate dunites b) king bands in orthopyroxenes of tectonite textured 
harzburgite c-d) boudin shaped chromite ore developed on mylonitic zones.Dn (dünite), Cr (chromite), 
Ol (olivine), Ser (serpantine), Opx (orthopyroxene). 



 
 

ekil 4.

Figure 4. Nodular chromite ore in Mehmetalan area. 

TÜM KAYAÇ (Cr2O3 – PGE) JEOK MYASI  
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ekil 5.

Figure 5. The correlation of Ni, Co, V, Zn elements versus Cr2O3 wt %. 
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ekil 6.

Figure 6. Major oxides versus Cr2O3 diagram. 



 
 

ekil 7.

Figure 7. Ternary major oxide (Fe2O3-Al2O3-Cr2O3) nomenclature diagram ( Stevens, 1944). 

TARTI MA VE SONUÇLAR 
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ekil 8.

Figure 8. Cr2O3 wt % column diagram of some Turkey chromite deposits (Except this study, the all other Cr2O3 

wt.% data taken from DPT VIII. Five Year Development Plan Report). 
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Figure 9. PGE column diagram of study area samples (YB-Yukar bakç kl , ME-Mehmetalan, C-Alabay r ve MO- 
Mollatopuz).



 
 

ekil 10.

Figure 10. Column diagram showing  PGE content belong to some ophiolitic chromitite in Turkey (n, defines 
analysed samle numbers, other data were taken from Page, et al. 1984; Yaman and Ohnenstetter, 
1991; Ba p nar, 2006; Uçurum et al., 2006; Uysal et al., 2007a-b;2009a-c and Akbulut et al., 2010). 

ekil 11.

Figure 11. Correlation diagrams of Ir group elements. 
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Figure 12. Spider diagrams normalized to condirite (values from Naldrett and Duke, 1980; ophiolitic trend 
Uysal vd., 2007). 
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KATKI BEL RTME 

EXTENDED SUMMARY 

Ophiolite and ophiolitic mélange rocks are very 
widespread along east west trending zone in Turkey. 
These ophiolitic rocks host significant chromite ore 
(e.g. in Elaz -Malatya, Bursa-Eski ehir, Denizli-
Mu la, Adana-Hatay-Kahramanmara  region). In 
the study area, there is not known any data about 
chromite ore in literature. But only a few geological 
studies were performed by General Directorate of 
Mineral Research and Exploration (MTA). This study 
is the first report about PGE content and 
geochemistry of chromitites in this region. The aim 
of this study is to investigates geological and 
geochemical character (major, trace and PGE 
content) of chromite ore existed in four different 
area between east of Lake Van and Iranian border in 
the Eastern part of Turkey. Results of this study were 
also compared with other regions chromitite. The 
study area covers Ba kale K52 - K51 and Van K50 
sheets. 

These ophiolitic units are located on the SE 
of Eastern Anatolia Accretionary Complex (EAAC) 
zone and are interpreted as a remnant of a large 
accretionary complex which has been developed on 
the neotethys ocean lithosphere that has been 
subducted northward to the Eurasian continent 
during the Upper Cretaceous-Oligocene ( engör et 
al., 2003; Keskin, M., 2005; engör et al., 2008). 
Chromite ore is observed as small lensoidal, boudin 

and dissemine-banded types within harzburgite and 
dunites. The ore textures are observed as massive, 
nodular and dissemine-banded type. Totally 100 
chromitite samples were collected from four 
different sites and 42 of them were analyzed for 
trace, major oxides and PGE content. The 
distribution of the samples is as follows: Mehmetalan 
(n=11), Mollatopuz (n=15), Yukar balç kl  area 
(n=12) and Alabay r (n=4). The average content of 
chromite ores 45 wt. % Cr2O3, 31 wt. % Cr2O3, 43 
wt.% Cr2O3 and 36 wt. % Cr2O3 respectively. The 
average values of PGE contain 194 ppb in 
Mehmetalan, 86 ppb in Mollatopuz, 287 ppb in 
Yukar balç kl  and  122 ppb in Alabay r area. 

The average values of chromitite in all area 
(n=42; 38 wt. % Cr2O3) are acceptable as third 
quality ore in this marketing sector. However, 
Mehmetalan and Yukar balç kl  area chromitites is 
higher quality and partly >46 wt. % Cr2O3 contents 
can be acceptable as first quality ore. The average 
content of other major oxides are 8 wt. % SiO2,  20 wt. 
% MgO, 12 wt. % Al2O3 and total 13 wt.% Fe2O3. 

PGE content of all chromite samples show 
distinct enrichment in Ir group (Ir, Os, Ru) elements 
over Pd group (Pd, Rh, Pt). These results are 
compatible with all other PGE content of the Turkey 
chromitites, except some locally enrichment 
documented in Harmanc k-Mu la (Uçurum et al., 
2006) and in Kahramanmara  area (Kozlu-Erdal 
and Melcher, 2007;Kozlu and Rudashevsky, 2010). 
The most of the Pd content is less than 20 ppb, and Ir 
content is between 11 and 105 ppb with average of 
~40 ppb for the entire set indicates Pd/Ir is less than 
1. This ratio confirm the increasing of partial 
melting degrees rather than magmatic fractionation 
in the ore forming magma. Spider diagram of PGE 
content normalized to chondrite show negative 
trend from Os to Ir, positive trend between Ir and Ru 
and repeat negative trend from Ru to Rh.  These 
anomalies coherent with general ophiolite trends 
and are also compatible with Kahramanmara , 
Mu la, Eski ehir, and Kop Mountain chromitites. 



 
 

PGE of chromitites host in ultramafic tectonits are 
much more abundant compared to banded 
chromitite host in cumulates.  

The highest value of PGE (n=42) is 627 
ppb (sample No: YBCO2) and with average of ~175 
ppb. In this calculation, the values below the 
detection limit are not considered. In Yukar balç kl  
area, both existence of abundant cataclastic zones in 
the polished sections and boudin shaped ore within  
shear zones contain high PGE values (e.g. Sample 
No:YB-CO2; 627 ppm). This enrichment indicate that 
secondary processes may have been effected in the 
PGE enrichment. All post-magmatic processes until 
brittle deformation events and serpentinization 
processes is responsible for the relatively high Ir-
group (IPGE) enrichment in Yukar balç kl  
chromitites (Tsoupas ve Economou, 2008). 

DE N LEN BELGELER 

 
 

,

,  



Do u Türkiye (Van Bölgesi) Krom Cevherlerinin Jeokimyasal Özellikleri ve Platin Grubu Element (PGE) çerikleri 

 
 

Intl. Geol. 
Rev.



 
 

Received  : May 16th, 2011 
Accepted  : October 10th, 2011



 

 

 
Türkiye Jeoloji Bülteni         Cilt 54, Say  1-2, Nisan-A ustos 2011 
Geological Bulletin of Turkey       Volume 54, Number 1-2, April-August 2011  
 

 

Büyük Menderes Nehri’nin Jeolojisi ve Evrimi 

Geology and Evolution of the River Büyük Menderes, Western Anatolia, Turkey 

Nizamettin KAZANCI, Alper GÜRBÜZ, Sonay BOYRAZ 

Ankara Üniversitesi, Mühendislik Fakültesi, Jeoloji Mühendisli i Bölümü, 06100 Tando an/Ankara  

(e-posta: Nizamettin.Kazanci@eng.ankara.edu.tr; agurbuz@eng.ankara.edu.tr; boyraz@eng.ankara.edu.tr) 

ÖZ 

meandering channel
Maiandros Flu

Anahtar kelimeler:  

 

ABSTRACT 

The River Büyük Menderes (RBM) with the 615 km course and 24,000 km2 drainage area is the longest 
stream of not only Anatolia but also whole eastern Mediterranean region, which discharges into the 
Aegean Sea. It is also one of the driven elements on Quaternary morphology of western Anatolia. Upper 
course of the RBM places in the Baklan-Dinar Graben (BDG) while middle and lower courses are in Denizli 
Graben (DG) and Büyük Menderes Graben (BMG) respectively. It has a meandering channel along the 
longitudinal profile except for some short discontinuities. In fact, the term “meandering” channel in earth 



 

sciences was originated from “Maiandros flu” the antic name of the RMB. Based on results obtained from 
the BM delta (delta complex), the life story of the BMR has been in the last 250,000 years correspond to late 
Pleistocene. However, field geology and core studies indicated that the old RBM was a short, limited stream 
at the BMG till last Glacial Stage. During that time middle and upper course were separate drainage basins 
containing two lakes called Sarayköy Lake and Baklan Lake respectively. The Kufi stream and the Dinar 
stream have been discharging into the Baklan lake during the Late Pleistocene, while the Banaz into the 
Sarayköy Lake producing a delta represented by the modern open-sand pits of Yeniköy. Lakes have been 
emptied by capture or back erosion and then large RBM could form in early Holocene. This capture 
increased significantly drainage area, water and sediment capacity of the new river, subsequently the 
uppermost part of the RBM delta complex occurred rapidly. 

Key words: River geology, River Büyük Menderes, late Pleistocene, Quaternary, river capture, lake 
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Figure 1. Simplified tectonic setting (a) and grabens (b) and basic rock groups (c) in the drainage area of the 
RBM and Aegean region. 
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BÜYÜK MENDERES NEHR  

ekil 2

Figure 2. Drainage network, main channel and branches of the River Büyük Menderes (lower, medial and upper 
courses). 



 

Çizelge 1.

Table 1. Bed slopes of the RBM in different positions. 
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Büyük Menderes Nehri ve lgili Grabenler 
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Figure 3. General stratigraphy and Quaternary units in the grabens hosted upper-middle-lower courses of the 
RBM. BMG Büyük Menderes Graben (from Yazman et al. 2004), DG-Denizli Graben (Alçiçek et al., 
2007), BDG Baklan Dinar Graben (this study). 
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Çizelge 2.

Table 2. Altitude values of RBM in some points. 

Yer Rak m (m) 

Çizelge 3. 

Table 3. Lengths of the RBM large branches. 

Nehir Kolu Uzunluk (km) 

Çizelge 4.

Table 4. Dam locations, large ponds and their 
construction dates on the RBM. 

Gölet/Baraj Ad  Bulundu u Yer letme 

Y l  



 

 

ekil 4.

Figure 4. Morphologies of the grabens in where upper-middle-lower courses of the RBM and location of antique 
cities.
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BMN Kaynak Kayalar  

ekil 5

Figure 5. Geological map of the upper course of the RBM (Baklan-Dinar graben; modified from Gürbüz et al., 
2012). 



 

 Likya naplar  

 

BMN’ nin Güncel Su ve Sediment Varl  
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Çizelge 5. BMN 1985-2002 ak m (m3/sn) de erleri. 

Table 5. 1985-2002 flow values (m3/s) of the RBM. 

Y llar/Aylar 1 2 3 4 5 6 7 8 9 10 11 12 Ort. 

1985 

1990 

1995 

1998/1999 

2000 

2002 

 

Çizelge 6. BMN’nin 1985-1995 y llar na ait ayl k sediment konsantrasyonlar  (ppm). 

Table 6. Monthly sediment concentrations of the RBM for 1985-1995 years (ppm). 

Y llar/ 

Aylar 
1 2 3 4 5 6 7 8 9 10 11 12 Ort. 

1985 

1990 

1995 

ekil 6

Figure 6. Geological map of the middle course of the RBM (Denizli graben; modified from Alçiçek et al., 2007). 



 

ekil 7

Figure 7. Geological map of the lower course of the RBM (Büyük Menderes graben; modified from Gürer et al., 
2009). 

Büyük Menderes Nehri’nin Eski ve Güncel 
Tortullar  
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Figure 8. Boreholes of the Quaternary deposits in the upper-middle-lower courses and their locations. 
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Figure 9. Pleistocene Sarayköy lake and its delta formed by the Stream Banaz. 
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TARTI MA: BMN’N N OLU UMU VE EVR M  

a- BMN’nin Do u  ve Biti  Yeri 

b- BMN’nin Tortul Varl n n Delta ile 
Kar la t r lmas  



 

c- Pleyistosen Sarayköy Gölü ve Banaz Çay  
Deltas  

d- Geç Pleyistosen Baklan Gölü 
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Figure 10. Late Pleistocene-Recent paleogeographic evolution of the River Büyük Menderes.
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EXTENDED SUMMARY 

N and then Turkish government declared that 
energy, food and clean water are the most three 
vital things for human and societies. Rivers, 
elements and natural architects of the lands are 
also important water resources. Thus, their 
geologies and natural evolution could help to 
sustainability and conservation efforts on 

natural sources. However, river geology is highly 
different from the geological studies of fluvial 
deposits. While the latter is a work of classical 
geology, river geology comprises the history of a 
river from its birth to present. The River Büyük 
Menderes (RBM) of Turkey seemes to be a 
convenient example for such an attempt as it 
occupies some tectonic depressions of western 
Anatolia and caused to land lock some antigue 
cities like Myus, Prien and Miletus.  

The RBM is the longest stream which 
discharges into the Aegean Sea with a 615 km 
course. It originates from the Sand kl  town 
(Afyonkarahisar) of central west Anatolia and 
ends at the Güllük Bay forming a large, wave-
dominated delta (with a surface area of 530 km2 
and 35 km progradation). Based on 
measurements in last two decades its annual 
water discharge and sediment load were 90 
m3/s and 8-14 millions ton/year respectively.   
Its upper course places in the Baklan-Dinar 
Graben (BDG) while middle and lower courses 
are in Denizli Graben (DG) and Büyük Menderes 
Graben (BMG) respectively. Mean course dip is 
% 0.2. Its has a meandering channel along the 
longitudinal profile except for some short 
discontinuities as falls of 5-10 m high at the 
course- or graben-connections. As a matter of 
fact, the term “meandering” channel in earth 
sciences was originated from “Maiandros flu” 
the antic name of the RMB. Shortly, this river is 
the main representative of meandering channels 
in geology. Core logs provided from the State 
Water Works (DSI) of Turkey show that 
thickness of fluvial sediments formed by the 
RBM are 5-10 m at upper course, 30-50 m at 
middle course and 60-140 m. However, its delta 
was ca. 245 m thick comprising four deltaic and 
four marine sequences (= delta complex). When 
comparing the modern sediment load and 
amount of fluvial and deltaic deposits, an 
inequality is clear between transportation and 



 

deposition. Paleogeographic evolution of the 
river course explains it well; according to data 
obtained from the delta, the BMR has a life 
history of a quarter millions years in late 
Pleistocene. However, the main sediment source, 
the old RBM was a short, limited stream at the 
BMG till last Glacial Stage and three first delta 
sequences was formed by this old and short 
stream. During that time middle and upper 
course were separate drainage basins 
containing two lakes and steams. They were 
Sarayköy Lake and Baklan Lake of late 
Pleistocene. The Sarayköy Lake was relatively 
deep up to 60 m and the Banaz stream could 
form a 30 thick delta in it. The delta deposits are 
still used as raw material of construction.  
Lowering base-level during the Glacial Stage 
caused and/or increased erosion, particularly at 
river courses (=back erosion). At last, the old 
RBM reached and captured the Sarayköy Lake 
at pleniglacial period. This capture increased 
significantly drainage area, water and sediment 
capacity of the new river. However, it also 
caused to wash out sediment (infill) at middle 
and upper courses due to low base (sea)-level. 
Some subaqueous delta lobes of latest 
Pleistocene created just after this capture. Later, 
during the mid Holocene transgression, a 
narrow and long, tongue-like estuary was 
occurred along the lower course of the RBM. It 
was filled in a short time and the uppermost 
sequence of the delta complex occurred. Delta 
progradation was so rapid that old Latmos Bay 
was filled in three millennia locking antique 
cities into the land. Presently delta progradation 
seems to be stopped by deep submarine 
topography and high energy of the Aegean Sea. 
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Microfacies Analysis and Depositional Environments of Tertiary Carbonate 
Sequences in Socotra Island, Yemen 

Socotra Adas ndaki Tersiyer Karbonat stifinin Mikrofasiyes Analizi ve Çökel 
Ortamlar  

Mohammed AL-WOSABI* Ahmed AL-AYDRUS

*

ABSTRACT 

 

Key words:

ÖZ 

Socotra adas nda (Yemen) yüzlek veren Tersiyer ya l  sedimanter kayaçlar n depolanma ortamlar  ve 
mikrofasiyes analizleri üstünde detayl  bir çal ma yap lm t r. Ara t rma be  stratigrafik kesitten 
toplanan elli dört örnek, ve alttan üste Umm er Radhuma (Paleosen-Eosen), Dammam (Eosen), Aydim 
(Üst Eosen) ve Mughsayl (Oligosen-Miyosen) olmak üzere dört formasyona dayand r lm t r. Bu kayaçlar 
ba l ca karbonatlardan olu maktad rlar. Boyanmam  ve boyanm  ince kesitlerin petrografik çal mas  
kayaçlar n sedimantolojilerini, mikrofasiyes birliklerini ve depolanma ortamlar n  ara t rmak için 
yürütülmü tür. Dunham (1962)’nin kireçta  s n flamas na göre sekiz karbonat fasiyesi ay rtlanm t r. 



 
 

Bunlar çamurta , dolomitik çamurta /vaketa , fosilli vaketa , istifta , marnl  kireçta , kumlu 
kireçta , resifal kireçta , bre lemi  vaketa /istifta  ve tebe irimsi kireçta d r. Tan mlanan mikrofasiyes 
birlikleri Wilson (1975) ve Flügel (1982 ve 2005) taraf ndan önerilen standart mikrofasiyes birlikleriyle 
(SMB) ili kilendirilmi tir. Detayl  mikrofasiyes analizleri çal lan kayaçlar n Mughsayl formasyonunun az 
derin deniz ortam nda depolanan üst kesimleri hariç s  deniz ortam nda çökeldi ini göstermektedir. 

Anahtar kelimeler: Tersiyer karbonat, mikrofasiyes, eski ortam, Socotra adas , Yemen 

 

INTRODUCTION 

 
Figure 1.

ekil 1. Socatra Adas ndaki çal lan kesitleri gösteren jeolojik harita (Morrison vd., 1997’den de i tirilerek).
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GEOLOGIC SETTING 

 



 
 

 
Figure 2.

ekil 2. Socotra Adas ’n n genelle tirilmi  stratigrafik kesiti (Samuel vd., 1997; Birse vd. 1997; Fleitmann vd., 
2004; Al-Wosabi and Wasel, 2010’dan de i tirilerek). 
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LITHOSTRATIGRAPHY 

 

Umm er Radhuma Formation:

Dammam Formation:



 
 

Aydim Formation:

Mughsayl Formation:

Figure 3.

ekil 3. Socotra Adas  ve civar ndaki bölgelerde çal lan kaya birimlerinin kar la t r lmas  (Beydoun,1991’den 
sonra).
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FACIES ASSOCIATIONS AND 
ENVIRONMENTS 

 

1- UMM ER RADHUMA FORMATION  

 

I) Mudstone Microfacies

 
Figure 4.

ekil 4. Jabal Hawari’deki Umm er Radhuma formas-
yonunun litolojik logu, mikrofasiyes toplulu u ve 
çökel ortam n n da l m .



 
 

 
Figure 5.

ekil 5. Wadi Atror’daki Umm er Radhuma 
formasyonunun litolojik logu, mikrofasiyes 
toplulu u ve çökel ortam n n da l m . 

II) Dolomitic Fossiliferous Mudstone/ 
Wackestone Microfacies 

III) Fossiliferous Wackestone Microfacies 
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Nummulites 
spp Lacazina sp. cf. blumenthali

Daviesina khatiahi

IV) Packstone Microfacies 

Alveolina Saudella
Lockhartia

2- DAMMAM FORMATION

I) Marly Limestone Facies 



 
 

II) Sandy Limestone Microfacies

Figure 6.

ekil 6. Jabal Haiybak’daki Umm er Dammam 
formasyonunun litolojik logu, mikrofasiyes 
toplulu u ve çökel ortam n n da l m . 

III) Fossiliferous Wackestone Microfacies 

Textularia sp
Triloculina sp Alveolina sp.

IV) Packstone Microfacies
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Nummulites spp

3- AYDIM FORMATION

I) Marly Limestone Facies 

Figure 7.

ekil 7. Wadi Laska’daki Aydim formasyonunun litolojik 
logu, mikrofasiyes toplulu u ve çökel ortam n n 
da l m .



 
 

II) Mudstone Microfacies 

III) Fossiliferous Wackestone Microfacies 

Radiocycloclypeus stellatus
Radiocycloclypeus sp. cf. radiates

Nummulites sp

IV) Packstone Microfacies 

4- MUGHSAYL FORMATION
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I) Reefal Limestone Facies

Heterostegina sp.
Miogypsina sp. Nummulites sp.

II) Brecciated Wackestone/Packstone 
Microfacies 

III) Chalky Limestone Facies



 
 

Legend of Lithologic Sections 

Figure 8.

ekil 8.Wadi Faylouze’deki Mughsayl formasyonunun litolojik logu, mikrofasiyes toplulu u ve çökel ortam n n 
da l m .

CONCLUSION
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Socotra tak madas  Hint Okyanusu’nda 150 
km’lik bir zincir olu turan dört adadan 
meydana gelmektedir. Aden Körfezi’nin 
do usunda Yemen’den 360 km ve Afrika 
Boynuzu’ndan 230 km uzakl kta bulunan bu 
adalar n en büyü ü Socotra’d r ( ekil 1). lk 
çal malar n ondokuzuncu yüzy lda ba lama-
s na ra men, bu ada sistemi üzerine çal malar, 
izole konumlar ndan ötürü azd r, ve genellikle 
petrol irketlerinin baz  raporlar yla s n rl d r. 
Bu çal mada Socotra adas ndaki Tersiyer ya l  
karbonat kayalar n n depolanma ortamlar n n 
yorumlanmas  için, mikrofasiyes özelliklerinin 



 
 

tan mlanmalar  ve analizi amaçlanm t r. 
Bunun için ise adadaki Paleosen, Eosen ve 
Oligo-Miyosen ya l  birimlerde be  adet 
stratigrafik kesitten derlenen 54 adet örnek 
üzerinde çal lm t r. 

Socotra adas ndaki en ya l  çökel 
birimler daha ya l  kristal temel kayalar 
üzerine uyumsuzlukla gelen ve 200 m kal nl a 
ula an Triyas ya l  kayalarla temsil 
edilmektedir (Al-Wosabi ve Wasel, 2010). 
Bunlar, alt seviyelerde kumta lar ndan ba la-
yan ve üste do ru karbonat bile imi artan, en 
üstte ise saf karbonat fasiyeslerinden olu an bir 
litolojiye sahiptirler (Samuel ve di ., 1997). 
Triyas birimleri, benzeri bir istifsel özellik 
sunan ve içerdikleri foraminifer türlerine göre 
Alt-Orta Jura olarak ya land r lan çökellerce 
üzerlenirler. Bu birimin üstüne ise Alt 
Kretase’den ba layan ve Senomaniyen’e ula an 
ya ta karbonat kayalar  gelmektedir. Karbonat 
kayalar  genel olarak kireçta  ve eyl 
ardalanmalar  ile daha killi nitelikteki 
kireçta lar  ve kilta lar n n ardalanmas ndan 
olu ur ( ekil 2; Morrison ve di ., 1997). Kretase 
birimleri Paleosen-Eosen çökellerince aç sal 
uyumsuzlukla üzerlenmektedir (Samuel ve di ., 
1997). Bu birimlerde yine karbonatl  kayalar-
dan olu maktad r. Çal ma konusunu olu turan 
Oligo-Miyosen ya l  birimler Socotra adas nda 
kristalen temel kayalar ve di er birimler 
üzerine uyumsuzlukla oturmakta ve Qalansiah 
bölgesinde 65 m’lik kal nl a ula maktad r. 
Genel olarak bu kayalar; tabakal  kireçta , 
paketta  ve istifta  fasiyesinde resifal 
kireçta lar ndan olu maktad r. 

Tersiyer ya l  karbonat kayalar  
Yemen’de ve Somali, Umman, Suudi Arabistan, 
Irak ve ran gibi kom u bölgelerde de 
yayg nd rlar. Socotra adas nda bu birimler 
Umm er Radhuma, Dammam, Aydim ve 
Mughsayl formasyonlar ndan meydana gel-
mektedir. Bu formasyonlardan ilk üçü Hadhra-

mawt Grubu’na ait olup Paleosen-Eosen olarak 
ya land r l rken, sonuncusu Shihr Grubu’na ait 
olup Oligo-Miyosen ya l d r ( ekil 2). 

Hadhramawt Grubu’nda tan mlanan 
mikrofasiyesler çamurta , vaketa , istifta  ve 
taneta ndan olu maktayken, bundan tamamen 
farkl  olarak Shihr Grubu resifal kireçta , 
bre le mi  kireçta  ve tebe irimsi kireç-
ta ndan meydana gelmektedir. Tüm fasiyes-
lerde ba l ca allokemler iskelet parçalar d r. Bu 
parçalar ise iri foraminiferlere, bivalvialara, 
gastropodlara ve ekinodermlere aittir. Bu 
mevcut türler “s cak denizlerin özellikle üst 50 
m’lik k sm nda fotik zona” özgüdürler. 
Bunlardan farkl  olarak tebe irimsi kireçta  
fasiyesinde “derin deniz ortam nda” var olan 
planktonik foraminiferlerden olu an allokemler 
vard r. Hadhramawt Grubu’na ait formasyon-
lar n fasiyesleri, marnl  kireçta  ve çamurta  
fasiyeslerinin gösterdi i gibi sakin s  bir 
ortamda (dar platform), ve istifta  ile taneta  
fasiyeslerinin gösterdi i gibi de çalkant l  s  su 
(ay klanm  platform) ortam na i aret et-
mektedirler. Vaketa  fasiyesi ise aç k platform 
alan n n yar -sakin s  ortam nda depolan-
m t r. Mughsayl formasyonundan olu an Shihr 
Grubu ise bre le mi  kireçta , resifal kireçta  
ve tebe irimsi kireçta  gibi farkl  fasiyeslerce 
olu turulmaktad r. Bu fasiyesler ise s ras yla, 
organik y lma, yamaç önü ve derin elf kenar  
alanlar nda depolanm lard r. 
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PLATES 

 
  Plate I: a) Thi Jub cave at Nawgeed area, Socotra Island. b) caves within the carbonate rocks, Ras Momi area, 
Socotra Island.  c) Studied section of Umm er Radhuma Formation at Jabal Hawari.  d) Studied section of Umm 
er Radhuma Formation at Wadi Atror. e and f) Rare presence of benthic foraminifera and some skeletal debris 
in  mudstone  microfacies  in  Umm  er  Radhuma  Fm.  (X50).  g)  Foraminiferal  test  within  the  Dolomitic 
fossiliferous mudstone/wackestone microfacies of Umm er Radhuma Fm X 30. h) Scattered dolomite rhombs 
within the Dolomitic fossiliferous mudstone/wackestone microfacies of Umm er Radhuma Fm X 30. 
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 Plate II: a‐d) Fossiliferous wackestone facies, Umm er Radhuma Fm. a: Nummulites sp. X 10. b) Lacazina sp 

cf blumenthali Richel and Sigal. X 30 c) Foraminiferal tests X 15. d)   Daviesina khatiahi Smout. X 25.  e‐f) 
different foraminiferal species in Packstone microfacies, Umm er Radhuma Fm. X 10. g) Non‐skeletal 
particles from Packstone microfacies, Umm er Radhuma Fm are mostly represented by pellets and few ooid 
grains. X 50. h) Studied section of Dammam Formation at Jabal Haiybak. 
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Plate III: a) Marly limestone from Dammam Formation. b 
& c) textulariines and Milioloides from Marly  limestone, 
Dammam Fm. X 50. d) Angular quartz grains  in sandy  ls 
microfacies,  Dammam  Fm.  X  30.  e  ‐g)  foraminiferal 
assemblage  from  fossiliferous  wackestone  micro‐
facies, Dammam  Fm.,  e:  Textularia  sp.,  f:  Triloculina 
sp. X 50. g) Alveolina sp. X 10. 
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