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I 

ABSTRACT 

The serpentinised ultramafics and associated chromites 

selected for study are derived fr.om the Andizlik-Zimparalik. 

perido,tite body situated near Fethiye, Southwest Turkey, 

towards the eastern end of the northern peridotite body. 

The peridotite is bounded by large, inward dipping 

faults. The country rocks are unmetamorphosed and mainly 

comprise Paleozoic and Mesozoic limestones and Miocene flysch. 

Structural features including faults, joints, and internal 

contacts conform to two dominant planes trending either 

'· 
northeast-southwest, dipping northwest or northwest-southeast, 

dipping northeast. These planes make acute angles in the 

east-west direction suggesting that the final tectonic 

emplacement to the present level, took place under the 

influence of/ principal pressure!3 from the east-west direction. 

The peridotites are mainly harzburgite with subordinate 

dunites. Pyroxenite veins and basic dykes are late stage 

features. 

The ultramafics show wide variation in degree of 

serpentinisation which is invariably intense.near the margins 

of the body, along fault zones and along internal tectonic 

contacts. 

Chemical analyses of the ultramafics reveal little 

variationL· throughout the peridotite body. When the harzburgite 





III 

pre-determined structural directions, high temperature 

' 
hydrothermal formation of pyroxenite, and serpentinisation. 

Expansion resulting from serpentinisation probably provided 

the impetus for continued uplift to the present level in 

the crust_, this probably took place during the laramide 

phase of Alpine orogeny. 
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CHAPTER 1 

INTRODUCTION 
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The area under consideration is situated in southwest Turkey, 

40 km north of Fethiye, it lies at the eastern end of a large 

peridotite body extending from the Dat9a peninsula in the west, 

fig.1. It is bounded in the south by the Val dere and GUrleyik 

kl!y, in the .north by Damdir, in the east by Kizlan mahallesi and 

in the northwest by the Dalaman yay, (river) fig.2, fi9·4. · 

The terrain is mountainous,· the highest peak in the immediate 

vicinity being yal dag 2185 m. In the actual field the lowest 

point is on ·the Dalaman yay at 250 m and the highest point is 

Madenoyugu tepe at 1622 m. The area is covered in places by pine 

trees, a reflection of the elevation; vegetation did not impede the 

field work. 

The climate is Mediterranean, dry with temperatures reaching 

35°C - 40°C during the summer, while in winter temperatures are 

moderate With thundery rain; snow is not common and only covers the 

high peaks. 

The population is concentrated in the towns of Mugla, K8ycegiz 

and Fethiye. The field under consideration is sparsley populated. 

The three main chrome ore mine groups, U9k8prU in the south, 

Andizlik and Zimparalik in the centre and Damdir in the north, 

together with some other small mining hamlets are the only populated 

places. Mining and forestery are the two main occupations. 
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Because of the mountainous character, the accessability of the 

district as·a whole is poor, and comprised only of unsurfaced 

highways, the nearest railway li.rle passes about 1.50 km to the north; 

it is connected to Aydin. The road conditions have improved in 

recent years due to the increased production of chrome ore and to 

an increase in tourist activity. The chrome ores are transported 

by road to the coastal village of Gtfcek and stored or shipped from 

there. The. distance between the mines and the storage station is 

about 40-60 km but the loaded transport takes at least 4-5 hours for 

the journey. 

The history of chrome ore discovery and mining in Turkey, goes 

back to 1848, the first discoveries·being in the Bursa-Harmancik area 

south of the Marmara sea. In the Fethiye district chrome ore. mining 

started in 1887, with exploitation by private companies, while from 

1916 until 1945 the chrome ore mining rights of the area were State 

controlled. In 1945 M.T.A. (Mineral research and exploration 

institute) of Turkey undertook chrome ore prospecting in the area and 

in 1957 the mining rights were given to the self supporting State 

mining company ''Etibank". Since then, despite poor world chrome ore 

markets, Etibank has made.remarkable progress in the district. At 

present they are producing 200 tons of metallurgical grade ore daily 

from the Andizlik and Zimparalik mines, the other relatively small 

mines contributing an additional 40-.50 tons. 
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and in some localities are interbedded with "Karabljrtlen schists". 

Overlying the marbles are well stratified, unmetamorphosed, 

fossiliferous, Upper Cretaceous limestones. Further north are 

crystalline rocks which are mainly amphibolites, amphibole schists, 

quartzites and gneisses. The main constituents of these rocks 

are green amphibole, albite, oligoclase'· quartzite, clinoziosi te, 

epidote, chlorite and muscovite. These crystalline rocks are 

isolated from the main Menderes crystalline schist massif. , but 

are very similar. They occasionally form a foot-wall to the 

peridotite when a tremolite schist zone is often developed, with 

a regular transition from the peridotite to the tremolite. Van 

der Kaaden (196o) suggests that this tremolite schist zone may 

be the result of Mg metasomatism by the peridotite intrusion. 

In some localities the crystalline schists underlie the 

peridotite, also in parts the peridotites are seen beneath the 

Middle Cretaceous, with a normal contact, Van der Kaaden (1960). 

In the southwest the Mesozoic to Tertiary rocks range from Triassic 

to Eocene. They comprise both massive and thin bedded limestones 

with intercalations of radiolarian cherts; reef formations are 

known in the Trias and Upper Cretaceous. Reef, nummuli tic and 

flysch facies also occur in the Eocene. Spilitic rocks again occur 

with the middle Cretaceous limestones, but they are not as common 

here as was apparent in association with the southern peridotite 

unit. 

Alpine orogenesis resulted in the development of overthrusts 
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conform to a recognisable pattern. The degree of serpentinisation 

and the process of serpentinisation have also been investigated. 

The chemical composition of intrusive basic dykes and 

numerous pyroxenite veins in the peridotite have been examined in 

an attempt to assess their relationship to the main ultramafic mass. 

The chrome ores have been analysed to investigate any 

chemical changes dependent on their location within the 

peridotite or significant differences between the physically 

recognisable types of ore. 

The common occurrence of tremolite veins in the chrome ore 

bodies, has been investigated and their composition viewed with 

respect to the possible effects of hydrothermal solutions on the 

chrome ore bodies. Variation in composition within single chromite 

grains have been studied in this context. 

Finally attempts have been made to evaluate the genetic 

history of the peridotite and associated chrome ore bodies in 

the light of the field and experimental studies, the area has 

been compared with others of similar nature and similar 

probable mode of origin. 






































































































































































































































































































































































































































































































































