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Abstract. The units in the study area are the products of different
cnvirenments, and they are divided inte three siruetural units. From
bottom towards top, these are metamorphies, ophiolitic melange with

a eover and ophiolitic nappes,

The parent rock assemblage of the metamorphies s a pelagic vol-
cano—sedimentary sequence of partially Triassic age which has under-
gone greenschist metamorphism. The ophiolitic melange is composed
of volcano—sedimentary matrix and a mixture of diverse blocks of
different age (Triassic to Cencomanian). The melange rests stratigra-
phically on the metamorphics, and passes upward nto the units in which
the pelagic imestone of Campanian age iz predominant. Ophiolitic
nappes are made up of serpentinite, peridotite, gabbro and diabase
dikes and overthrust the above mentioned first two units. In places,
these ophiolitic units are cut by the granitoids.

Aveording to both areal distribution and boundary relationship
of the ophiolitic units, it can be concluded that the ophiolitic melange
might have been formed due the contraction and slicing of the oceanie

crust during Cenomanian to Campanian.

The Maastrichtian to Locene units with the olistostromal levels
made up of material derived {rom the ophiolitic units, rest on the
ophiolitic nappes with a local unconformity. They are also overthrusted
bv the ophiolitic nappes and cut by divrite-gabbro intrusions in places,
All of the units mentioned up to here are overlain uncenformably by
the eomtinental deposits of probably Early Migocene age,

During the time interval between Mastrichtian and llocene, the
ophiolitic units have been compressed, uplifted and transported again
into the new vyounger hasins, At the begining of (Migocene they
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I[. INTRODTUCTION

The studied area is located in southeast of rzurum and lies on
the ophiolite belt delimiting the Puntides in the south. (Fig. 1)

Previons works in the study avea were first carried out by Mercicr
1], Erentéz [2, 3, 4] and Aluah [3, 6], As a result of these studies,
the general stratigraphy and major rock units have been identified.
Later on. many studies for different purposes and at 1/25,000 scale
were earried out [7. 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18. 19, 20]. In
these vecent studies, ophielitic units were considercd either as an
aphiolite [18] or as a melange [19, 20]. On the other hand, some
bypothesis will be put forward related to the probable basement of the
Fastern Anatolia. The studied avea iz in one of the eritical regions in
which the ophiolitic units widely erop out and important features of
these unitg ean be ahserved, The purpose of this study is 1o differentiate
the ophialitic wnite and investicate their stuctural evolution.

I, REGIGNAL GECLOGY

In geweral, metamorphies comztituie the basement of the [Kastern
Anatolin. They oceur in two different [acies, In the ceatral and south-
ern parts of the Eastern Anatolia, a pre-Maastrichtian metamorphic
assemblage exposen, It displays the amphibolite facies, and iz composed
of aneiss, amphibelite, gchist and marble, In the northern parts of the
study area, the pelagic voleano-gedimentary sequence of parvily Triassic
age and preenschist facies contitules the melamorphic basement. The
relationship between these two metamorphic rock assemblages ean not

be zeen and examined.

The aphiolitic melange is composed of some limestones olistoliths,
ranging in age from Triaesie o Cencmanian, slightly metamorphosed
voleano-sedimentary matrix and ophiclites. The melange conformably
Figure L. Loealion and seobogie map ol The stedy area L Akdad metamorphica: 2. Karatostege
metamorphics: 3. Bozvokastepe melange; 4. Usimpinar Formation: 5. Sahvelst ophiolites:
. Gabbro: 5. Graniteides; 8. Moastvichtian-Eocens uuit_s fAzizive mroup): 9. Eocene gabbro:
10, Epcene voleanics; 11, Ofizocene clastics onid shale; 12 Miovene marine carbonares; 13,
Miveene marlaz 14 Miocene voleanies; 13, Miocsne pyroelusties; 16, Upper Miscene-'liocsns
maolasse; 17, Pliocene carlwmates wad clastics; 14, Plincene flaviatile |]::|1n:-iii.:-'-; 11 ]-'!'ltr-fl_:li!.n—
ternary voicanics: 21k Slope breeciz: 210 Aneient allovial deposits: 22, Heeent afluvial deposits:
23. Conract; 24, Tuoult: 25 Strike-zslip faulls E-(, Pliceens-Recent overthruzts: 27, Ancient
averthrusts; 28, Axis of anticline: 290 Axis of svoeline; 30, Dvertaroed fold; 31, Streams,

Piovious studies [L2,13,1618] were used fur the preparvation of the wap,
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overlies the metavoleano—sedimentary sequenee and gradually passes
UI] \ﬁ'ﬂr{'{f‘i i it 1h 4 [1 C Eﬁgi{_} LR NS | llrli i= L§] E. [: LLTY [lﬂl'li-ﬂ.?'l ilgﬂ. rl‘hf’.‘
ophiolite, which consistz maostly of serpentine, peridotite, gabbre and
diabase dykes, tectonically overlics the forezoing older units and forma
a cover nappe, Metamorphies and ophiolites are locally intruded by
granitoids.

The Maastrichtian and Pliocene rocks are composed of the alternat-
ing transgressive and regressive zequences. They eover uneorformably
the older wnits (Iig. 2). The studied area iz snbjected to subaerial
conditinns during the Middle {?}—Latl‘. Miocene timaes.

The cover sequence consists of Foecene, Oligocene and Miocene—
Fliocene deposits. 'The Focene deposits are intronded by gahbros, whick
are overlain by andesites. The Oligocene deposits contains some
andesitic bazalt interlayers, and the Miocene—Pliccene deposits alzso
contain the dacitic to andesitic voleanics.

Due to the compressional events took place in the Late and post
Miocene times, NW-5L-trending right-lateral and SW-NE—trending
left-lateral fault zones, and approcimately =W trending folds and
overthrsta were developed. During the same period, new hasins are
developed under the conirol of the oblingue slip fanlt zenes in which
the laterul offset 1= domimant.

ITI. GPHIOLITIC UNITS

The ophiolitic units of study area were named by Krdofan and
Soytink [18] as “Sakaltutan Ophiolites™, by Koeyigit [19] as “Ana-
tolian Ophiolitic Melange”, by Geodik [20] as “Sabvelet Ophiolitic
Melange™. Yilmaz et al. [21] preferred the term “Sakaltutan Group™
taking into aceount the eomposite natore of these units (Iig. 2). In this
study, it is revealed thal the ephiolitic units can not be designated as
a single melange or an ophiolite as a whele, and thus the term “bakal-
tutan Group”™ is, in principle, accepted and it is divided into four for-
mations (Fig. 3). Theze fowr {mmations are. (1) Karatastepe meta-
morphic, which is the lowest metavoleano-sedimentary sequence: (2)
Bozyokustepe melange, which is the ophiolitic mixtare overlying
the mt&tanwrphiéiﬂ'{ﬁ}' [“-_ziimpmar formation, which comprizes the
Companian pelagie limestones conformably overlying the ophiolitic
melange, and (1) Sahvelet ophiolites represcnting the eover nappe
on the other units. Metamorphic and ophiolites wre locally intruded
Ly granitoid intrusicns [21].
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Figure 5. Columunar section of the ophiolitic units.
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Karatastepe Metantorphics

The type locality of this unpit 1s Karatustepe on the soothern
flank: of BSakaltutan mountain where a melavoleano-sedimentary
sequence well exposes, therefore, it wus named as the Karatastepe
melamorphic. These metamorphice differ from the Akdag metamerphics
of Erdogan [L6] and Yilmaz et al, [21] in stratigraphical order and
deg’ref: of metamorphism,

The Karatagiepe metamorphics consist mainly of schist, meta-
hasite, metatnli, metasandstone. metazhale and metachert with local
metacarhonate interbeds, In the parnet—mica schists wwhich neeassion-
ally can he found, abundant feldspar, minor quartz and museovite
and locally turmaline, zircon wutile are the major constituents.
Foliation is well developed in the metavoleanics in which the original
texture iz usnally destroyed. The metaclastic rocks are composed of
feldspar (generally plagioclase), quartz. volcanic clastz and uralitized
pyroxene set in a matrix of coarse sand and chlorite.

In the metacarbonate interbads of the metaveleanozedimentury
sequence exposed along Pasinler Hmis Lighwav Lo the north of Meseitli,
Tnvolutinu sp. and Ammoebeculites sp, are thund and at least some parts
of this sequence are dated tn be Triassic {Fig. 3).

Karatastepe metamorphics of greepschist facies, constitutes the

lowermost woit of the study arsa,

Bozyokustepe BMelange

The mixture of varions blocks set in 2 voleanie sandy matrix was
named as the Bozyokustepe melange, This it corresponds to svme
parts of the units named as u melange by Rogyigit [19] and Gedik
[20]. A new name is propozed in order oot ta lead a eonfusion in teims
of both strueture and content.

~ The veleanics and eluslics, which form the mairix of the melange,
show signs of a low degree metamorphism. Fapecially in the lower
levels of the mixture a weak foliation is ohserved. In the pillow lavas,
actinolite with glancophanic imprints, pyresxene symplectite, altered
{carhonated) feldspars and opaque minerals ure seen. In the clastic
levels, a weak foliation is locally seen. There are locally oriented quartz,
feldspar, pyroclasts, pyroxene, chert and lmestone ‘clasts within the
clavey sandy matrix of these rocks. The matrix of this mixture also
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contains the polygenic eonglomerate intercalations, which may indi-
cate debris flow processes coeval with the sedimentation of mixture,
Some sedimentary and tectonic features, such as graded bedding,
current struetures, overturncd folds mylonites and breecias are fre-
quently seen at the outerops of the Bozyokustepe melange. Therefore,
this umt is mterpreted as a sedimentary mixture developed onder the

control compressional events.

In the ophiolitic melange, blocks of serpentinite. peridotite, gabbro,
diabase, schist. marble and limestone (Triasic to Cenomanian in age)
are in position of floating in the matrix. Espeeially the sizes of ophi-
olitic blocks Inerease towards the upper levels, Mylonitization and
squeezing along the lower contacts of the blocks are obvious. The blocks
are up to 100 m long and generally lenticular.

In some limestone blocks of the ophielitic melange exposed along
the Pasinler—Hims highway to the unorth of Mescitli. Invelutine sp.
(sinnosa group), Ammobaculites sp., Hedbergella sp., Ticinella sp.,
Lentienlina sp., and radiclaria are found. Therefore the ages of these
blocks range from Triassic to Aptien—Cenomanian,

In the southeast of the study area, and in the northeast of Kose-
hasan Village, some limestone blocks include Orbitoline sp., Orbitolini-
dac, Millolidae, Algae, Bryazoa, Praeglobotruncana sp., Retalipora sp.,
Planomalina sp., and Globigerina sp. Therefore the ophiolitic melange
iz dated to be Early Upper Cretaceous (Fig. 3).

The Bozyokustepe melange overlivs the Karatastepe metamorphies
with a confoamable and gradational contact. Therefore, the formation
age of the melange s younger than the metaumorphism of the
Karatagtepe unit.

Uziim pinur Formation

The Upper Campanian-Lower Maastrichtian sequenee, ‘which
congists mainly of reddish pelagic limestones with elastic intercalations
wis named as the Uziimpmar Formation by Erdogan and Soytiirk (18).

The reddish, locally grey or greenish, medium and thin, regular.
bhedded limestones are fractured. Locally claystone and sandstone inter-
calations are observed within the Uziimpmar formation. These clasties
arc more frequent in the lower levels, and show an ophiolitie olistost-

romal charaeter,
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In the southeast of the study area, te the north of Aydins: (Kaprik)
Village, the limestone of Uziimpinar Formation, which overlie con-
formably the ophiolitic melange. inelude Globoiruncana limnneiana
(d’Orb.), . ef calcarata (Cushman), G. ef. arca (Cushman), . of. bulloides
(Vogler), . sp. and Pseudotextularia sp. This fossil content of the
Uziimpinar Formation yields a Late Senonian (probably Campanian)
age for the formation (Fig. 3).

Sahvelet Ophiolites

The ophiolites, made up of serpentinite, peridotite, gabbro and
diabase dykes well, crop out in the Sahvelet area, therefore, the op-
hioklites in the study area were named as the Sahvelet ophislites.

Serpentinite is the most widespread lithology, It containg locally
bastitized orthopyroxene and clinopyroxene grains and chromite.
The peridotite iz composed of olivine, clinopyroxene, orthopyroxene
and spinel, and it has a wehrlitic composition. Gabbro is locally of cumu-
late nature and can be named az gabbronorite or olivine gabhronorite.
It consists of minor olivine, augitc (locally wuralitized)., cquigranular
feldspar, titanite and spinel. Diabasc has an intersertal or ophitic
texture. Its main constituents are thin and long albite lamellze, pyroxene
and opaque minerals set in a microlitic and glassy matrix. The pillow
lavas, which display a well-developed flow texture., contain olivine,
uralitized pyroxene and plagioelase. This content of the pillow
lavas may correspond to the voleanics of ophiolites. But, the contaets
between the different facies of the ophiclite are of tectonic. Only the
diabase cuts the lower units. Therefore, these units are accepted as
thz different facies of a tectonic slice rather than a regular ophiolitic
sequence. '

Ophiolites show a prominent metamorphism. For instance Mg
chlorite., actinolite, zoisite and hipschite are developed in gabbros:
plagioclose ia altered; pyroxene is amphibolized and locally epidote
and chloritc arc developed in diabasc, These minerals of the greenschist
facics might have developed in their primary environment. Along the
busal contact of o phiolite nappes, a pronounced cataclastic metamor-
P—h_ism is observed. For example in Sahvelet area and to the ecast of
Yataklarbas1 Hill in the north, the clastic levels of the melange, which
underlie the ophiolite nappes, show a schistose structure. In these levels
actinolite is partly converted into the glaucophane; plagioclase is
altered; epidote and chlorite are formed. In the tuffs of the same region
includes chloritized, carbonatized and hyrogarneiized graivs.






