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agglomerates and epiclastic sandstones are thickly bedded to massive. There is a sedimentary
unconformity between the upper and the lower parts of the sequence. The lower part is made up of
large scale cross-beds. According to H. Yavuz Hakyemez, this part of the Eglek formation was
deposited in a braid or fan delta. The upper part of the sequence represents the topsets or
nonmarine part of the delta and the large scale cross-beds in the lower part are delta foresets.

Durak 3-12
Ust Kretase (Santoniyen) volkanoklastik kayalari ve pelajik kiregtaslari (Sekil 3.3 and 3.4)
Olur-Olgun kéyii yolu, 38 T 02 56 784 — 45 26 324-1523m

Nasil gidilir: Olur’un merkezindeki yol sonuna kadar izlenir. Kavsak noktasindan (57 881 — 23 808)saga
dénilir ve Gazi Mahallesi/Askerlik Subesi Baskanligi yoni izlenir. Sonraki kavsaktan sola keskin donus
yapilarak Olgun koyiline giden yola sapilir. Yol tirmanirken Karacasu Formasyonu’'nun kumtasi,
kirectasi ve seyllerini keser ve sonra Eglek Formasyonu’nun kalin katmanli Santoniyen volkanoklastik
ve epiklastik kayalarina girer.

Bu durak noktasinda 4 m kalinliginda, ince katmanli bir pelajik kiregtasi ve eyl duzeyi kalin katmanl
masif aglomeralar ve kumtaglari tarafindan tzerlenir. Kiregtaslar biyomikritten olusur ve Santoniyen
yasini veren radyolarya ve globotruncanid foraminiferler icerir. Uste gelen aglomera ve epiklastik
kumtaslar kalin katmanh veya masiftir. istifin st ve alt bélimleri arasinda bir sedimanter
uyumsuzluk izlenir. Alt bolim biyik lgek capraz katmanlar kapsar. H. Yavuz Hakyemez'e gore Eglek
formasyonunun bu kesimi bir 6rgi veya yelpaze deltasinda ¢okelmistir. istifin st bolumi Eglek
formasyonunun delta tavan setini veya denizel olmayan boélimi temsil eder; alt boliimdeki buyik
olcek capraz katmanlar ise delta alinsetlerdir.

Stop 3-13

Eocene sandstones lying unconformably over the Upper Cretaceous (Santonian) volcanoclastic
rocks (Fig. 3.3)

The road between Olur and the village of Olgun, 38 T 0256 204 —45 27 193 - 1661 m

We continue by bus from Stop 3-12 crossing the massive to thickly bedded agglomerates, Late
Cretaceous in age. This volcanoclastic rocks are here unconformably overlain by Eocene marine
sediments. These sediments are buff, yellowish grey, medium bedded arenitic sandstone, carbonate-
rich sandstones and siltstones. They were deposited in a shallow marine environment and contain
benthic foraminifera (Discocyclina sp., Nummulites spp.) as well as large Ostrea and other
lamellibranch shells. The age of the base of the Eocene sequence is early late Ypresian on the base of
nanofossils.

The Eocene unconformity is an angular one, farther northwest and east the Eocene sequence rests
on Campanian-Maastrichtian and Palaeocene beds, these are completely cut out at this locality. The
Eocene unconformity marks the latest Palaeocene to earliest Eocene collision between the Pontides
and the Anatolide-Taurides.

Durak 3-13

Ust Kretase (Santonian) volkanoklastik kayalari lizerinde uyumsuz olarak yer alan Eosen kumtaslar
(Sekil 3.3)

Olur-Olgun kéyii yolu, 38 T 02 56 204 —45 27 193 - 1661 m

3-12 nolu duraktan otobiisle Geg Kretase yagsl, massif-kalin katmanli aglomeralari keserek devam
edilecektir. Burada volkanoklastik kayalar Eosen denizel cokelleri tarafindan uyumsuz olarak ortalar.
Bu cokeller boz-sarimsi gri renkli, orta katmanl arenitik kumtaslari, karbonatca zengin kumtaslar ve
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silttaglaridir. Bunlar sig denizel ortamda c¢okelmistir ve bentik foraminiferler (Discocyclina sp.,
Nummulites spp.) ile iri Ostrea ve diger lamellibrans kavkilarini igerirler. Eosen istifinin en altindan
nanofosillerle geg ipresiyen yasi alinmistir.

Eosen uyumsuziugu acisaldir; kuzeydoguda ve batida Eosen kayalari, burada tumuyle asinmis olan
Kampaniyen-Maastrihtiyen ve Paleosen katmanlari Gzerinde yer alir. Bu uyumsuzluk Pontidler ile
Anatolid-Toridler’in en geg Paleosen-en erken Eosen’e tarihlendirilen ¢carpismasini belgeler.

Stop 3-14
Panoramic view of the Eocene section (Fig. 3.3)
The road between Olur and the village of Olgun, 38 T02 56 194 — 45 28 259 - 1764 m

The Eocene section at Olur is about 1200-m thick and ranges from late Ypresian to early (?)
Bartonian. From this vintage point we have a good view of the Eocene section. The prominent black
horizon is a andesitic-basaltic flow within the Eocene. The light coloured rocks underneath the basalt
are sandstones and siltstones deposited in a coastal plain. The basaltic flow is succeeded by a
siliciclastic turbidite sequence, which is overlain by Bartonian marls. The ridge at the top of the hill is
made up of Upper Miocene volcanic rocks.

From here we return back to Olur and then back to Olur junction and take the main road to Oltu.

Durak 3-14
Eosen kesitinin panaromik gérinimii (Sekil 3.3)
Olur-Olgun kéyti yolu, 38 T02 56 194 — 45 28 259 - 1764 m

Olur'daki Eosen kesiti yaklasik 1200 m kalinliktadir ve yasi gec ipresiyen’den erken(?) Bartoniyen’e
kadar uzananir. Bu bakis acisindan Eosen kesitinin giizel bir gériinimiine sahibiz. Dik yamach siyah
duzey, Eosen icindeki andezitik-bazaltik akmadir. Volkaniklerin altindaki ac¢ik renkli kayalar kiyi
ovasinda c¢okelmistir. Volkanikleri bir silisiklastik turbidit istifi izler ve bunun da lzerine Bartoniyen
marnlari gelir. En Ustteki sirt Ust Miyosen volkanik kayalarindan olusmaktadir.

Buradan Olur tzerinden Olur kavsagina donilecek ve Oltu yoniinde devam edilecektir.

Optional Stop 3-15

?Middle Jurassic dacites (Fig. 3.3)

The road between Yusufeli and Oltu, the village road to Kaban, 38 T 02 64 382 — 45 18 585~ 1253 m
At the Coskunlar village on the main Oltu road take the side road marked to Kaban village.

The Middle Jurassic volcanism has in general a mafic to mafic-intermediate character and is
characterized by basalts, basaltic andesites and andesites. However, here there are voluminous
dacites, which are also probably of Middle Jurassic age. The road to the village of Kaban crosses one
of these dacite bodies, which are beautifully exposed in a narrow gorge. The dacites show prominent

columnar jointing and contain plagioclase and quartz phenocrysts in a bluish green fine grained
matrix.

Ihtiyari Durak 3-15

Orta Jura (?) dasitleri (Sekil 3.3)

Yusueli-Oltu yolu, Kaban kéyii yolu, 38 T 02 64 382 — 45 18 585 — 1253 m
Oltu yolu tizerindeki Coskunlar kéyiinden Kaban kéytine sapilir.
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Orta Jura volkanizmasi genelde mafikten mafik-ortaca kadar degisir ve basalt, bazaltik andezit ve
andezitlerle karakterize olur. Ancak bu bélgede olasili Orta Jura yash, biyiik hacimde dasitler bulunur.
Kaban koyiine giden yol dar bir bogazda, olaganustu giizel bir yiizlek veren bu dasit kitlelerinden
birini keser. Belirgin siitun eklemlere sahip olan dasitler, mavimsi yesil, taneli bir matriks icinde
plajiyoklas ve kuvars fenokristalleri igerir.

Stop 3-16

Amphibolite, metagabbro and metadiorite and cross-cutting magmatic bodies (Fig. 3.6)

The road between Yusufeli and Oltu, just before the village of Kaledibi, 38 T 02 62 451 — 45 13 792 -
1030 m

Medium to coarse grained banded amphibolites, metagabbros and metadiorites crop out in the road
section. he metagabbros contain garnet along with hornblende and plagioclase. The metamorphic
rocks are cut by granitic and dacitic dykes and veins. Closeby there is also a tonalitic body, however
its contact with the metamorphic rocks is not exposed. These metamorphic rocks and the cross-
cutting magmatic rocks are collectively called as the Giivendik Complex. There is no isotopic data to
constrain their age. The metamorphic rocks probably represent the Hercynian basement of the
Sakarya Zone, similar to the Pulur Massif, which we will see tomorrow; but here they form a tectonic
sliver.

Durak 3-16
Amfibolit, metagabro ve metadiyorit ve bunlari kesen magmatik kiitleler (Sekil 3.6)
Yusufeli-Oltu yolu, Kaledibi kdylniin hemen yakini, 38 T 02 62 451 - 4513792 - 1030 m

Yol boyu kesitinde orta-kaba taneli bantli amfibolitler, metagabrolar ve metadiyoritler yizeyler.
Metagabrolar hornblend ve plajiyoklaslarin yani sira granat da igerir. Metamorfik kayalar granitik ve
dasitik dayk ve damarlar tarafindan kesilir. Buranin yakininda, metamorfik kayalarla dokanag
bulunmayan bir tonalitik kiitle de yer almaktadir.

Bu metamorfik kayalar ve kesen magmatiklerin timi Giivendik Kompleksi olarak adlanmistir.
Yaslarini belirleyecek herhengi bir izotopik veri yoktur. Bu metamorfik kayalar olasilikla Sakarya
Zonu’nun Hersiniyen temelini temsil eder, ancak magmatik kayalarla birlikte bir tektonik dilim
olusturur. Benzer bir yiiksek-dereceli metamorfik temel, tzerleyen Alt Jura ¢okelleriyle birlikte bir
sonraki gtin Bayburt-Pulur yoresinde goriilecektir.

Optional Stop 3-17

Panoramic view of the tectonic slices (Fig. 3.6)

The road between Yusufeli and Oltu, Tekeli village, 38 T 02 61 286 — 45 10 546 — 1061 m

Looking southwest from this locality we see an imbricated structural stack (Oltu imbricate zone). At
the base of the thrust stack there are Bartonian-Priabonian nummulite-bearing conglomerate,
sandstone and siltstone (Ted) with a characteristic yellowish colour. The tectonically overlying Upper
Jurassic-Lower Cretaceous grey, greenish grey epiclastic sandstone and siltstone intercalation
belongs to the Cardakli unit of the Olur Tortum Zone. The overlying tectonic unit, characterized by
the rugged topography, is a tectonic slice belonging to the Glivendik Complex. The topmost thrust
sheet is made up of Lower Cretaceous carbonates, seen in the previous stops of 3-8, 3-9 and 3-10,
here they lie directly over the Glivendik Complex.

The contractional tectonic regime locally accompanied by strike-slip tectonics ended by the Upper
Miocene (Serravalian-Tortinian); the volcanic rocks of the East Anatolian magmatic province starting
prior to 11 Ma, lie unconformably over all the older rocks.



R T

er
8

79

-

2%
G
oo

=

W

Fig.3.6. Geological map of the Olur — Oltu region. For location see Fig. 2.1 (Konak & Hakyemez, 2008).
»ekil 3.6. Olur — Oltu bélgesi jeoloji haritasi. Konum icin sekil 2.1’e bakiniz (Konak & Hakyemez, 2008).
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Fig. 3.7a. Legend of the geological map of the Olur — Oltu region (Konak and Hakyemez, 2008).
Sekil 3.7a. Olur — Oltu bélgesinin jeoloji harita lejand (Konak ve Hakyemez, 2008).
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Fig. 3.7b. Legend of the geological map of the Olur — Oltu region (Konak and Hakyemez, 2008).
»ekil 3.7b. Olur — Oltu bélgesinin jeoloji harita lejandi (Konak ve Hakyemez, 2008).
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ihtiyari Durak 3-17

Tektonik dilimlerin panaromik gérinimdi(Sekil 3.6)

Yusufeli-Oltu yolu, Tekeli kéyi, 38 T 02 61 286 —45 10546 -1061m

Bu lokaliteden giineydoguya bakildiginda ekayh bir yapisal sistem (Oltu Ekayl Zonu) gorulur. Tektonik
istifin en altinda yer alan ve kirli sari rengi ile dikkati ceken nummuilitli cakiltagi-kumtagi-silttas
ardalanmasi (Ted) Bartoniyen-Priyaboniyen yashdir. Uzerinde tektonik dilim seklinde konumlanan
olasili Malm-Erken Kretase yagl, gri-yesilimsi gri epiklastik kumtasi ve silttasi ardalanmasi (JKi) Olur-
Tortum Zonu kapsamindaki Gardakl Birligine aittir. Daha Ustte yine tektonik olarak bulunan sarp
topografyall kayalar ise Guvendik Kompleksi’ine ait tektonik bir dilimdir. En ustte yer alan Erken
Kretase yash kirectaslari (Ks) ise daha once 3-8, 3-9 ve 3-10 numarali duraklarda goruldugu sekliyle
altindaki birimler olmaksizin, dogrudan Givendik Kompleksini tektonik olarak tzerlemektedir.

Bolgede zaman zaman dorultu atimli faylarin da eglik ettigi bu sikigmali tektonik rejim, Serravaliyen-
Tortoniyen déneminde sona erer ve 11 My énce aktif hale gecen Dogu Anadolu volkanizmasinin
uriinleri, bu rejimin etkisinde kalan tum birimleri agisal uyumsuzlukla orter.
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Day 4, 13th October 2009
4. Giin, 13 Ekim 2009

Today we will see the stratigraphy and tectonics of the Pulur region, which lies about 130 km west of
Erzurum. The region is characterized by north-vergent syn-collisional thrust slices. There are
interesting Jurassic-Cretaceous facies differences among the thrust sheets with the Jurassic-
Cretaceous sequences showing increasingly deeper marine depositional conditions upwards in the
thrust stack. The Pulur region is also of interest in having the only coherent Upper Carboniferous
sequence in the Sakarya Zone and containing a high-grade Hercynian metamorphic basement (Figs.
4.1 and 4.2). An account of the geology of the Pulur region is given below.

Bugiin Erzurum’un 130 km batisinda yer alan Pulur bélgesinin stratigrafi ve tektonigini gérecegiz.
Bélge jeolojik olarak, kuzeye verjansli ve ¢arpisma ile esyasli bindirme dilimlerinden yapilmistir. Pulur
bélgesinin diger ilging 6zellikleri Sakarya Zonu’ndaki tek diizenli Ust Karbonifer istifini ve yiiksek-
dereceli Hersiniyen yasli bir metamorfik temeli bulundurmasidir (Sekil 4.1 ve 4.2).

TECTONIC FRAMEWORK OF THE PULUR REGION

The internal parts of the Eastern Pontides formed a north-vergent thrust stack during the Early
Tertiary continent-continent collision. In the Pulur region such thrusts were first recognized by Ketin
(1951) and later shown on a geological cross-section by Akdeniz (1988). Okay et al. (1997) have
mapped a relative autochthon and three major thrust sheets in the Pulur region, which were
emplaced northward during the Late Palaeocene - Early Eocene. These are named as the Cebre
relative autochthon and going up and southward in the thrust stack, the Hamurkesen, Asutka and
Imalidag thrust sheets (Fig. 4.2. and 4.4). The pre-Jurassic basement is observed in the Cebre relative
autochthon and in the Hamurkesen and Asutka thrust sheets, while the Imalidag thrust sheet is made
up of Jurassic and younger rocks. The bulk of the thrust sheets are constituted of Jurassic-Lower
Cretaceous sedimentary rocks, which exhibit facies differences among the thrust sheets with the
higher lying thrust sheets showing a more pelagic Jurassic-Lower Cretaceous sequence (Fig. 4.4).
The ophiolitic mélange in the Asutka thrust sheet represents the Mesozoic sedimentary and volcanic
rocks of the Tethyan ocean floor.

STRATIGRAPHY
Cebre relative autochthon

The relative autochthon is subdivided into four formations (Fig. 4.4): Catalcesme Formation (Late
Carboniferous), Hardisi Formation (Late Carboniferous - ?Early Permian), Caltepe Limestone (Jurassic)
and Gevenli Formation (Cretaceous).

Catalcesme Formation (Upper Carboniferous). This is the only autochthonous Carboniferous
sequence in the Eastern Pontides, discovered by Ketin (1951). It consists of pebbly sandstone,
sandstone, limestone, conglomerate, quartzite and black shale with thin coal seams. The
stratigraphic base of the Catalcesme Formation is not observed. It is overlain conformably by the
Hardisi Formation and unconformably by the Caltepe Limestone of Jurassic age (Fig. 4.5). The
thickness of the Catalcesme Formation is > 1100 m.



(2007 ‘UAND A ZIUBPAY) Isediey 1fo]odf uluisiieq LngARg “T'y MRS
“(200T ‘uaAND pue ziuspyy) HngAeg 4o 15aM uoi8aJ ays jo dew [ea180j0a9 "T'y "Si4

wy 01 plojuelb ‘A ‘susoo3 oluabolo-jsod e (‘w4 JoMids) YosAl} 8us203 JemoT

- U003 Joddn “'e ‘abuejpw onoIydo ‘Ti% ‘(157 e|AefylIIqZOH) duoiSawl| SN0BOEIBID 18MOT Y
‘(suo)sewi ejAe/yLIGZOH) 8UO}saWl| SN0BJE}RID JemoT-oIsseinf saddn Y9 {(uonewlod ey) sonselo
-OUBD|OA DISSBIN[ B|PPIN-1amo [ ‘8ousnbas snoiajiuoqie)d ‘do ‘xojdwoo oydiowejaw ining ‘esb




Geﬁnpeﬁe.

Fe A
Thrust

PU——

Fault

———

Stratigraphic
contact

Alluvium

- Eocene
sediments

~ri. Eocene
andesite

- Eocene

granodiorite

Gevenli Formation
(Upper Cretaceous)

Caltepe Limestone
(Jurassic)

- Permo-Carboniferous
sedimentary rocks

imalidag thrust sheet

Cebre relative autochthon Hamurkesen thrust

Hozbirikyayla Lst.
(Late Cretaceous)
Kazali Limestone
(Tithonian)

Kelkit Formation
(Jurassic)

- Permo-Carboniferous
sedimentary rocks

Asutka thrust sheet

Sipikor Formation
(L.Paleoc.-E.Eocene)
Ophiolitic mélange
Hozbirikyayla Lst.
(Early Cretaceous)
Kelkit Formation
(Jurassic)
Pulur metamorphic
complex

imalidag Limestone (Cretaceous) [l Peridotite

Fig. 4.2. Tectonic map of the Pulur region. For location see Fig. 4.1. (Okay et al., 1997).
Sekil 4.2. Pulur bélgesinin tektonik haritasi. Konumu icin Sekil 4.1’e bakiniz (Okay ve digerleri,

1997).
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The sandstones are medium to coarse grained, beige, grey, yellowish pink and pink arkosic
arenites with well-rounded pebbles. They are intercalated with dark grey, black, medium to thickly
bedded limestones locally rich in brachiopods, corals, gastropods, algs and fusulinids. The thickness
of the limestone horizons ranges from a few ten centimetres to few ten metres, and there are more
than 20 limestone horizons in the Catalcesme Formation. Black, grey shales with thin, discontinuous
coal seams, and yellowish brown, thinly bedded, strongly bioturbidited siltstones with plant fossils
occur between the limestone beds and horizons. Limestones from the Catalgesme Formation
contain fusulinids and conodonts characteristic for Kasimovian-Gzelian (Upper Carboniferous) (Okay
and Leven, 1996; Capkinoglu, 2003).

Hardisi Formation (Upper Carboniferous- ?Lower Permian) consists of thickly bedded, pale pink,
white, red feldspathic arkosic arenites and pebbly arenites. The poorly sorted and well-rounded
pebbles, generally 2 to 5 cm in diameter, are constituted of quartz and magmatic rocks, such as
microgranite, microdiorite, and rhyolite. The clasts are most probably derived from Kose or
Gimiishane granodiorites or similar late Hercynian plutons, which outcrop north of the Pulur basin
(Figs. 4.1 and 4.2), and have given a ca. 295 Ma (Late Carboniferous) isotopic age (Topuz et al., 2007).
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Fig. 4.3. Geological cross-section of the Pulur region. For location see Fig. 4.2. (Okay et al., 1997).
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No fossils have been found in the terrigeneous sandstones of the Hardisi Formation. However,
considering that it lies conformable on the Catalgesme Formation of Kasimovian-Gzelian age, the
Hardisi Formation can be said to be of latest Carboniferous age and may possibly reach into the
earliest Permian. The Hardisi Formation is unconformably overlain by the Caltepe Limestone of
Jurassic age (Figs. 4.5 and 4.7).

Caltepe Limestone (Upper Jurassic) is a 740-m-thick neritic carbonate sequence of Jurassic age,
which lies unconformably over the Catalcesme and Hardisi Formations. It is striking that the typical
Lower-Middle Jurassic volcanoclastic facies (Kelkit Formation) of the Eastern Pontides is missing,
presumably eroded, in the Cebre relative autochthon, and the Jurassic system starts with Upper
Jurassic neritic limestones. The best sections of the Caltepe Limestone are south of the Kirlar hill and
between the Caltepe and Kel hills. The Caltepe Limestone is overlain unconformably by the Gevenli
Formation.

The Caltepe Limestone starts with sandstones with a carbonate matrix; the sandstones pass up to
medium to thickly bedded, dark grey, black, oolitic limestones. Above this oolitic limestone horizon
there are thickly bedded, massive, grey and beige micrites with irregular black chert nodules and
bands, which form the bulk of the sequence. Our samples from the Caltepe Limestone have yielded
microfossils with a wider age range of Jurassic-Early Cretaceous or Late Jurassic-Early Cretaceous (cf.
Okay et al., 1997). Samples collected from the top of the sequence just below the Gevenli Formation
have yielded microfossils characteristic of Tithonian-Valanginian. It is likely that the Caltepe
Limestone is of Upper Jurassic age and possibly passes into the earliest Cretaceous.
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Fig. 4.4. Stratigraphy of the Pulur thrust sheets (Okay et al., 1997).
sekil 4.4. Pulur bindirme dilimlerinin stratigrafisi (Okay ve digerleri, 1997).

Gevenli Formation (Upper Cretaceous) is a sequence of siltstone, sandstone, shale, marl and
pelagic limestone, which lies unconformably over the Caltepe Limestone. It is overlain with a low-
angle thrust contact by the Jurassic Kelkit Formation of the Hamurkesen thrust sheet Fig. 4.7). The
Gevenli Formation has a minimum thickness of 250 metres.

The Geveli formation starts above the Caltepe Limestone with a half a metre thick conglomerate
with limestone clasts. The conglomerate is overlain by fine-grained, yellowish grey, yellow sandstone
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with bluish green tuff clasts; fine to medium bedded, yellowish siltstone showing graded bedding;
bluish grey marl and rare sandy limestone. The upper parts of the sequence are made up of brown,
regularly and thinly bedded siltstone, shale and mudstone intercalation and comprises limestone
olistoliths derived from the Caltepe Limestone. The Gevenli Formation is poorly fossiliferous. Only a
single sample from the lowermost parts of the Gevenli Formation has yielded Hedbergella sp. and
undeterminable planktic foraminifera of the Globotruncanidae family indicating a Turonian-
Maastrichtian age range. Robinson et al. (1995) has obtained Late Cretaceous ages from the basal
parts of the Gevenli Formation and Santonian-? Turonian ages from its middle parts. These data
indicate a Senonian age range for the Gevenli Formation.

Hamurkesen thrust sheet

The Cebre relative autochthon is tectonically overlain by the Hamurkesen thrust sheet (Figs 4.3).
The Hamurkesen thrust, which forms the contact between the two units, can be followed for five
kilometres north of the Pulur village between the Gevenli Formation/Caltepe Limestone below and
Jurassic volcanoclastic rocks (Kelkit Formation) above (Fig. 4.7). The thrust fault is represented by a
few metres thick, sheared shale horizon and dips to the south at 50 degrees. Eastward the
Hamurkesen thrust is covered by alluvium and follows the Pulur stream for 14 km. The Hamurkesen
thrust corresponds to an important palaeogeographic and sedimentological threshold. In the Cebre
relative autochthon below the thrust, the Lower-Middle Jurassic is missing, whereas above the thrust
in the Hamurkesen and Asutka thrust sheets the Lower-Middle Jurassic is represented by
volcanoclastic rocks.

The Hamurkesen thrust sheet consists predominantly of three formations (Fig. 4.4). At the base
there is the Kelkit Formation, this is succeeded by oolitic limestones of Kazali Limestone, and at the
top there is the Hozbirikyayla limestone of thick radiolarian biomicrites of Lower Cretaceous age.

Kelkit Formation (Jurassic) is made up of volcanogenic sandstone, siliceous shale, andesitic and
basaltic tuff, agglomerate and rare sandy limestone, limestone, and grain and debris flows with
volcanic material and up to a few kilometres large blocks of Upper Jurassic limestone. The Kelkit
Formation, which is typical of the Jurassic of the Eastern Pontides, was named by Bergougnan (1987).
It lies tectonically over the Gevenli Formation of Upper Cretaceous age along the Hamurkesen thrust,
and it is stratigraphically overlain by the oolitic limestones of the Kazali formation and tectonically by
the Pulur metamorphic complex (Figs. 4.4 and 4.7).

Reference section for the Kelkit Formation in the region studied is the Hamurkesen valley north of
the Pulur village. Kelkit Formation has a thickness of over 1000 metres. No in situ fossils have been
found in the Kelkit Formation; however, the limestone olistoliths in the formation contain fossils of
Kimmeridgian-Valanginian age range (Okay et al., 1997). These age data and the age of the overlying
Kazali formation constrain the upper age limit of the Kelkit Formation as Kimmeridgian. Data on the
lower age limit of the Kelkit Formation is provided by other workers. Robinson et al. (1995) have
obtained dinoflagellates of Bathonian age from the middle parts of the Kelkit Formation in the region
studied. Ozer (1984), who studied the eastward extension of the Kelkit Formation to the south of
Bayburt, describes a rich Lower Pliensbachian-Upper Toarcian ammonite fauna from the ammonitico
rosso limestones horizons in the Kelkit Formation. Akdeniz (1988) describes Liassic fossils from the
limestone blocks in the Kelkit Formation. These data indicate that the age range of the Kelkit
Formation is from Late Pliensbachian to Kimmeridgian.

Kazali Limestone (Kimmeridgian) is a thin but laterally continuous oolitic limestone horizon, above
the Kelkit Formation. The type section of the Kazali Limestone is the Kazali valley west of the Pulur-
Gelinpertek road, 2.5 km north of Pulur. The Kazal Limestone consists of thickly bedded, oolitic
black limestones with a thickness of 50 to 100 metres (Figs. 4.4 and 4.8). Samples from the Kazali
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Limestone collected from north of the Pulur and Sisne villages contain a Kimmeridgian-Berriasian
microfauna (Okay et al., 1997). Considering that the lower parts of the overlying Hozbirikyayla
limestone is of Tithonian age, a Kimmeridgian age can be assigned to the Kazali Limestone.

Hozbirikyayla limestone (Tithonian-Berriasian) - The Upper Jurassic-Lower Cretaceous radiolarian
biomicrites, which overlie the Kazal Limestone, have been named as the Hozbirikyayla limestone
(Agar, 1977; Akdeniz, 1988). In the region studied the Hozbirikyayla limestone is intruded by
magmatic rocks of probable Eocene age, and is unconformably overlain by Eocene and younger
sedimentary rocks (Fig. 4.7). The Hozbirikyayla limestone is well exposed on the Pulur-Gelinpertek
road, and in the Karsecenin stream to the west of this road. The minimum thickness of the formation
is 250 metres. The Hozbirikyayla limestone consists mainly of thinly to medium bedded, pink, grey,
yellowish grey radiolarian micrite and marly micrite with intercalations of medium to thickly bedded
calciturbidites with tuff clasts, reddish marly siltstones and pale green, fine-grained volcanogenic
sandstones. A 280 metres thick section has been measured in the Kazali Limestone and Hozbirikyayla
limestone in the Karsegenin stream (Fig. 4.7). In this section the age range of the Hozbirikyayla
Limestone is Kimmeridgian to Late Berriasian (Upper Jurassic - Lower Cretaceous, Okay et al., 1997).
Similarly, Agar (1977) indicates a Kimmeridgian-Berriasian, Akdeniz (1988) a Late Jurassic-Berriasian
and Ozer (1984) a Late Tithonian-Early Cretaceous age range for the Hozbirikyayla limestone.

Asutka thrust sheet

Hamurkesen sheet is tectonically overlain by the Asutka thrust sheet along the Pulur thrust (Figs.
4.2 and 4.7). The Pulur thrust places the Pulur metamorphic complex over the Jurassic Kelkit
Formation (Ketin, 1951). Due to the extensive andesite intrusions and alteration, it is difficult to
determine the precise location and attitude of the Pulur thrust in the field. Generally, the thrust
plane appears to be steep (>70°).

The Asutka thrust sheet consists of a metamorphic basement (Pulur metamorphic complex),
which is unconformably overlain by Jurassic-Cretaceous sedimentary and volcanic rocks (Kelkit
Formation and Hozbirikyayla limestone). Slices of ophiolitic melange lie with a thrust contact over
the Cretaceous limestones, and both are unconformably overlain by Maastrichtian rudist-bearing
limestones, and by Palaeocene-Lower Eocene flysch (Sipikor formation).

Pulur metamorphic complex (Pre-Carboniferous)- The basement of the Asutka thrust sheet is
made up of strongly tectonized micaschist, cordierite-sillimanite-garnet schist, amphibolite, gneiss,
migmatite, metagranite and very rare marble, which are intruded by Eocene or younger volcanic and
subvolcanic rocks (Okay, 1996; Topuz, 1999; Topuz, 2004a; Topuz and Altherr, 2004). The P-T
conditions of metamorphism have been estimated as 7 kbar and and more than 800°C (Okay, 1996;
Topuz et al.,, 2004a). This high-temperature metamorphism has been dated by U-Pb method on
monazite as mid-Carboniferous (Namurian, ca. 330 Ma, Topuz et al., 2004a). The Pulur metamorphic
complex lies tectonically over the Kelkit Formation of the Hamurkesen thrust sheet, and is
unconformably overlain by the Jurassic Kelkit Formation (Figs. 4.2 and 4.4). The Pulur metamorphic
complex has generally bad and discontinuous outcrops; the best section is along the road between
the Yakupabdal and Pekesi villages.

Kelkit Formation (Jurassic) - The Kelkit Formation in the Asutka thrust sheet consists of siltstone,
tuff, shale and andesitic volcanic rocks, and has a thickness of between 1200 and 2500 metres. It lies
unconformably over the Pulur metamorphic complex. This unconformity can be seen south of the
Aggi village and west of the Oksiire¢ village (Fig. 4.7). The Kelkit Formation starts on the
metamorphic rocks with pebbly sandstones and microconglomerates. In this few ten metres thick
basal horizon, there are thin and discontinuous coal horizons, for example to the south of the Aggi
village. The bulk of the Kelkit Formation consists of dark greenish brown, bluish grey shale, medium
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bedded dark greenish brown siltstone, bright bluish green, very fine grained, rare tuff beds, rare red
soft shale and 1-2 m thick yellowish brown andesitic lavas with plagioclase phenocrysts. In
comparison with the Kelkit Formation in the Hamurkesen thrust sheet, the Kelkit Formation in the
Asutka thrust sheet is on the whole finer grained and contains no large limestone olistoliths,
suggesting a deeper and/or more pelagic depositional environment. The Kelkit Formation passes
upwards conformably to the Hozbirikyayla limestone. No age diagnostic fossils have been found in
the Kelkit Formation of the Asutka thrust sheet. However, correlation with the formation of the
same name in the Hamurkesen thrust sheet, and the Berriasian age from the base of the overlying
Hozbirikyayla limestone indicate a Jurassic age for formation.

Hozbirikyayla limestone (Lower Cretaceous)- The pelagic biomicrites, which lie conformably over
the Kelkit Formation are assigned to the Hozbirikyayla limestone. The conformable stratigraphic
contact between the Kelkit Formation and the Hozbirikyayla limestone can be clearly seen on the
road continuing south from the Tahsini village (Fig. 4.7). Here, the fine-grained clastics of the Kelkit
Formation pass upwards to pelagic micrites through an interval of intercalated dark grey carbonate-
rich mudstone, shale and black cherty limestone. In the Asutka thrust sheet the Hozbirikyayla
formation has a folded structure and is stratigraphically overlain by the Sipikér formation and
tectonically by the ophiolitic melange. It has a minimum thickness of 1000 metres. The bulk of the
Hozbirikyayla limestone in the Asutka thrust sheet is made up of thinly to medium bedded, light
beige, locally pink, radiolarian biomicrites. There are also rare intercalations of medium bedded
calciturbidites within the biomicrites. Samples collected from the middle parts of the Hozbirikyayla
limestone south of the Kel Hill, contain a Berriasian fauna (Okay et al., 1997). A sample from the
topmost part of the section, just below the ophiolitic melange, contains Aptian-Albian fossils:
Hedbergella cf. gorbachikae, Hedbergella planispira, Planomalina ? sp. These data indicate a
Berriasian to Aptian/Albian age range for the Hozbirikyayla limestone in the Asutka thrust sheet.

Ophiolitic melange. The ophiolitic melange is made up of radiolarian chert, pelagic and neritic
limestone, spilitised basalt, serpentinite, sandstone, shale and siltstone blocks and slices. It is thrust
over the Hozbirikyayla limestone; a long and narrow klippe of ophiolitic melange also occurs above
the limestones (Fig. 4.7). The ophiolitic melange is unconformably overlain by the Kapikaya limestone
or by the Sipikor formation (Figs. 4.2 and 4.3). Samples from the sedimentary blocks in the melange
give Jurassic and Cretaceous ages with the youngest ages of Aptian-Albian. The Maastrichtian age of
the unconformably overlying Kapikaya formation constrains the age of melange formation and
emplacement to the Aptian-Campanian interval. Therefore, the thrust fault between the ophiolitic
melange and the underlying Lower Cretaceous Hozbirikyayla limestone is older than the Early Eocene
Hamurkesen and Pulur thrusts.

Kapikaya limestone (Maastrichtian) is a thin neritic limestone sequence, which unconformably
overlies the ophiolitic melange. It crops out along the main Bayburt-Erzurum road, and gives good
outcrops two kilometres north of Maden (Fig. 4.1). It was first described and mapped by Ketin (1951)
and later named by Keskin et al. (1989). The Kapikaya limestone continues westward from the main
Bayburt-Erzurum road for 13 km forming a limestone cover of gradually decreasing thickness over
the ophiolitic melange (Fig. 4.1). Farther west, the Kapikaya limestone is totally eroded and the
Sipikor formation lies unconformably over the ophiolitic melange.

The Kapikaya limestone is made up of thickly bedded neritic limestones with abundant rudists.
Bergougnan (1987) assigns a Late Campanian-Maastrichtian age, while Fenerci (1994) and Elmas
(1994) give Maastrichtian ages to the rudists in the Kapikaya limestone.

Sipikér formation (Upper Palaeocene - Lower Eocene) is a flysch sequence of sandstone, shale and
conglomerate, which lies unconformably over the ophiolitic melange and the Hozbirikyayla limestone
in the southern part of the area studied (Figs. 4.1 and 4.2). The Sipikdr formation also lies
unconformably over the Maastrichtian Kapikaya limestone in the east towards the Bayburt-Erzurum
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main road, and is tectonically overlain by the Imalidag thrust sheet. It starts with a few hundred
metres thick conglomerate with clasts of Jurassic-Lower Cretaceous limestone, basalt, serpentinite,
metamorphic rock and sandstone, and passes upwards to siltstones and to a turbidite sequence of
sandstone and shale of over 1000 m in thickness. The Sipikér formation locally contains large
olistoliths. Norman (1976) studied the sedimentary structures in the turbidites, and showed that the
paleo-currents were parallel to the axis of the basin with the flow from the southwest towards the
northeast. The Sipikdr formation represents a clastic wedge deposited in a foreland basin in front of
the northward advancing imalidag thrust sheet. Palaeontological data of Ketin (1951), Bergougnan
(1976) and Norman (1976) indicate a Late Palaeocene-Early Eocene age for the Sipikér formation.

imalidag thrust sheet

To the north of the ultramafic rocks in the Ankara-Erzincan Neo-Tethyan suture zone,
allochthonous Mesozoic carbonates outcrop along a 200 km long region between Agvanis and
Erzurum (Fig. 4.2). These allochthonous rocks were named in the west as the Cimendagi nappe
(A.Yilmaz, 1985) and in the east as the imalidag nappe (Bergougnan, 1987). The main feature
differentiating these two nappes is that the Jurassic-Lower Cretaceous sequence in the imalidag
thrust sheet has developed in a more pelagic facies that that in the Cimendagi thrust sheet. Both
thrust sheets lie tectonically over the Sipikor formation in the north and over the ultramafic rocks in
the south (Figs. 4.2 and 4.3). In the section along the Kop stream the Imalidag thrust sheet consists
of a sandstone-shale series at the base stratigraphically overlain by pelagic micrites of Tithonian-
Berriasian age (Bergougnan, 1987). In the section in the Yesir¢dl Dagi there is a volcanoclastic
sequence of Tithonian age with limestone intercalations overlain by the Upper Tithonian-Hauterivian
cherty biomicrites (Bergougnan, 1987).

Post-collisional sequences

The main deformation in the Eastern Pontides was in the Late Palaeocene - Early Eocene. The
Middle Eocene and younger rocks are of post-tectonic character and lie unconformably over the
older units. They include Eocene continental to shallow marine sedimentary rocks and Eocene
magmatic rocks.

Post-tectonic Eocene sequence - The Sirataglar formation (Agar, 1977), which unconformably
covers the thrust sheets in the region studied, and forms the base of the Bayburt-Pulur basin. It is
made up mainly of limestone, conglomerate and sandstone. North of the village of Bizgili, the
Sirataglar formation starts above the Caltepe Limestone with thickly bedded conglomerates with
well-rounded limestone clasts, 1 to 10 cm across. The conglomerate beds are succeeded by pinkish
white, thickly bedded, pebbly, nummulitic limestones, which pass up to terrigeneous red
conglomerates and red sandstones. This outcrop of the Sirataglar formation continues westward and
covers the thrust contact between the Cebre relative autochthon and the Hamurkesen thrust sheet
(Fig. 4.7). Around the village of Gelinpertek the nummulitic limestones of the Sirataslar formation
has a thickness of over 50 metres. The bedding in the Sirataslar formation is subhorizontal.

Limestone samples from the Sirataslar formation collected from north of the Bizgili village contain
Middle to Upper Eocene fossils (Okay et al., 1997). This age provides an upper age limit for the main
compressional tectonics in the region.

Magmatic rocks- In the Pulur region all pre-Eocene units are cut by intermediate subvolcanic
rocks of andesite, dacite, diorite and diabase composition. These strongly altered magmatic rocks
cover large areas in the region and with their irregular boundaries make geological mapping and
determination of contact relations difficult. The contacts of the subvolcanic rocks are rarely
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observed. However, rare andesite dykes are seen to crosscut the Pulur metamorphic rocks. Apart
from these subvolcanic rocks, a granitoid with a diameter of 3-4 km occurs around the Saraycik
village (Figs. 4.1 and 4.7). This pluton, which forms part of the same magmatic cycle as the
subvolcanic rocks, has a granodiorite composition and intrudes the Pulur metamorphic complex, the
Catalgesme and Kelkit Formations. It has yielded an Early Eocene (ca. 52 Ma) intrusion age (Topuz et
al., 2005). Another similar pluton occurs farther south (Figs. 4.1 and 4.7).

PULUR BOLGESININ TEKTONIK CATISI

Dogu Pontidler’in i¢ (gliney) kesimleri erken Tersiyer kita-kita carpismasi sirasinda gelismis kuzey
verjansli bir bindirme istifinden olusur. Pulur bolgesinde bindirmeler ilk defa Ketin (1951) tarafindan
tanimlanmis, daha sonra Akdeniz (1988) tarafindan jeolojik kesitlerde gosterilmistir. Okay ve
digerleri (1997) Pulur bolgesinde goreceli bir otokton ve Ge¢ Paleosen — Erken Eosen’de kuzeye dogru
itilmis G¢ ana bindirme dilimi haritalamistir. Bunlar alttan iste, kuzeyden giineye dogru Cebre
goreceli otoktonu, Hamurkesen, Asutka ve imalidag bindirme dilimleridir (Sekil 4.2). Jura Oncesi
temel Cebre goreceli otoktonu, Hamurkesen ve Asutka bindirme dilimlerinde gdzlenir, imalidag dilimi
ise Jura ve daha genc kayalardan yapilmistir. Bindirme dilimlerinin bilyik 6l¢ide Jura-Alt Kretase
istiflerinden olusmustur. Dilimler arasinda Jura-Alt Kretase istifleri fasiyes farkhliklar gosterir, ust
dilimlere dogru bu istifler daha bir pelajik 6zellik gosterir. Asutka bindirme diliminde yeralan ofiyolitli
melanj Tetis okyanus tabaninin Mesozoyik yasta sedimanter ve volkanik kayalarini temsil eder.

STRATIGRAFi
Cebre goreceli otoktonu

Géreceli otokton dért formasyona ayriimistir (Sekil 4.4): Catalgesme Formasyonu (Geg Karbonifer),
Hardisi Formasyonu (Geg Karbonifer-?Erken Permiyen), Caltepe Kiregtagi (Jura) ve Gevenli
Formasyonu (Kretase).

Catalcesme Formasyonu (Ust Karbonifer). Ketin (1951) tarafindan kesfedilen bu birim Dogu
Pontidler'deki tek otokton Karbonifer serisini yapar. Catalgesme Formasyonu cakilli kumtast,
kumtasi, kirectasi, konglomera, kuvarsit ve ince komr seviyeleri ihtiva eden siyah seylden olusur.
Catalgesme Formasyonu’nun tabani gozlenmez, Uzerine gecisli bir stratigrafik dokanakla Hardisi
Formasyonu, uyumsuzlukla Jura yash Caltepe Kirectas gelir (Sekil 4.5). Kalinhg 1100 metrenin
Gzerindedir.

Catalgesme Formasyonu kumtaglari orta-kaba taneli, bej, gri, sarimsi pembe, pembe renkte, icinde
i yuvarlanmig cakillar iceren arkozik arenitlerden olusur. Kumtaglari, koyu gri, siyah, orta-kaln
tabakall kirectasi seviyeleri ile ardalanmalidir. Yer yer bol brakiyopod, mercan, gastropod ve fusulin
iceren kirectagl seviyelerinin kalinliklari birkag santimetreden onlarca metreye kadar degisir;
Catalcesme Formasyonu’nda bu tip 20’den fazla kirectasi seviyesi bulunur. Kirectagi seviyeleri veya
tabakalari arasinda, ince kémiir tabakalar iceren siyah, gri seyl ve sarimsi kahve, bitki fosilleri ve
kuvvetli biyotiirbasyon yapilari iceren silt taglari yer alir. Catalcesme Formasyonu’ndan tayin edilen
fusulin ve konodont cinsleri Kasimoviyen-Gzeliyen (Ust Karbonifer) yasina isaret eder (Okay ve Leven,
1996; Capkinoglu, 2003).

Hardisi Formasyonu (Ust Karbonifer - ?Alt Permiyen) kalin tabakal, acik pembe, beyaz, kirmizi
feldispatik arenit ve cakilli arenitlerden olusur. iki ile bes santimetre arasi biyuklikte, iyi
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yuvarlanmig, kotl boylanmis cakillar kuvars ve mikrogranit, mikrodiyorit ve riyolit gibi magmatic
kayalardan yapilmistir. Bu ¢akillar Pulur’un kuzeyinde mostra veren, Ust Karbonifer yasta (295 Ma,
Topuz ve digerleri, 2007) Kose ve Gumiishane granodiyoriti gibi Hersiniyen plutonlardan
kaynaklanmis olmasi ¢ok muhtemeldir (Sekil 4.1 ve 4.2). Hardisi Formasyonu icinde fosil
bulunamamustir fakat Catalcesme Formasyonu lzerinde gecisli bir dokanakla geldigi dustinilirse yas!
Ge¢ Karbonifer olmali, ve bir ihtimal ile Erken Permiyen’e uzanmalidir. Hardisi Formasyonu
uyumsuzlukla Jura yash Caltepe Kirectasi tarafindan ortalir (Sekil 4.5 ve 4.7).

Caltepe Kiregtasi (Ust Jura) Catalcesme ve Hardisi Formasyonlari {izerinde uyumsuzlukla yer alan
Ust Jura yash bir sig denizel karbonat istifidir. Cebre goreceli otoktonunda Dogu Pontidler’in
karakteristik Alt-Orta Jura yasl volkanoklastik biriminin (Kelkit Formasyonu) bulunmamasi, bu birimin
Geg¢ Jura oncesi asinmasina veya ¢okelmemezlige baglanabilir. Caltepe Kirectasi'nin en iyi kesitleri
Kirlar tepesi glineyi ve Caltepe ile Kel tepe arasidir. Demir6zii-Pulur yolunun kuzeyinde Kurtkoyagi
deresinde gortlecegi gibi Catalgesme Kiregtasi Gzerine uyumsuzlukla Gevenli Formasyonu gelir. Kirlar
tepe kesitinde Caltepe Kirectasi’'nin 740 metre kalinhgi vardir.

Caltepe Kiregtasi karbonat gimentolu kumtaslar ile baslar. ince bir seviye olusturan bu
kumtaslart Uste dogru orta-kalin tabakali, koyu gri, siyah oolitik kirectaslarina gecer. Oolitik
kiregtaslari tizerinde, Caltepe Formasyonu’nun ana kitlesini olusturan kalin tabakali, massif, diizensiz
siyah ¢ort yumrulan iceren gri ve bej mikritler gelir. Caltepe Kiregtas’ndan derledigimiz érnekler
Jura-Alt Kretase veya Ust Jura — Alt Kretase gibi genis aralikli yaslar vermistir (Okay ve digerleri, 1997).
Gevenli Formasyonu’nun hemen altindan alinan 6rnekler ise Tithiniyen — Valanjiniyen’i tanimlayan
mikro fosiller kapsar. Bu verilere gore Caltepe Formasyonu’nun yasi Ust Jura’dir, muhtemelen Alt
Kretase’nin tabanina da gecebilir.

Gevenli Formasyonu (Ust Kretase) Caltepe Kirectasi izerinde yer alan silttasi, kumtasi, seyl, marn
ve pelajik kiregtast ardalanmasindan olusur. Gevenli Formasyonu tizerinde dusik acih bir bindirme
dokanagi ile Hamurkesen bindirme diliminin en alt formasyonu olan Jura yasl Kelkit Formasyonu yer
alir.  Gevenli Formasyonu, Ahircik tepesi glineyinde bir bindirme ile tekrarlanmistir (Sekil 4.7).
Gevenli Formasyonu’nun kalinligi asgari 250 metredir.

Gevenli Formasyonu Pulur Kéyl kuzeyinde mostra verir. Tip kesit yeri Pulur ile Bizgili koyleri
olmasina ragmen, tabani en iyi olarak Kurtkoyagi deresinde gozlenir. Burada Gevenli Formasyonu,
Caltepe Kiregtasi Uzerinde yarim metre kalinlikta, kiregtasi cakilli bir konglomera ile baslar.
Konglomeranin Uzerinde ince taneli, icinde mavimsi yesil tuf parcalari iceren, sarimsi gri, sari
kumtaslari yer alir. Formasyonun st kesimleri kahve rengi, ince ve diizenli tabakali siltasi, seyl ve
camurtasi ardalanmasindan yapilmistir.  Gevenli Formasyonu fosil acisindan fakirdir, en alt
seviyelerinden derlenen bir drnek Hedbergella sp ve tayin edilemeyen Globotruncanidae ailesine
bagli planktik bir foraminifer kapsar ve Turoniyen-Maastrihtiyen yas arahgini verir. Robinson ve
digerleri (1995) Gevenli Formasyonunun taban kesimlerinden Ust Kretase ve orta kesimlerinden
Santoniyen - ?Turoniyen yasini almistir. Bu veriler Gevenli Formasyonu icin Senoniyen yasini
vermektedir.

Hamurkesen bindirme dilimi

Cebre goreceli otoktonu Uzerinde tektonik olarak Hamurkesen bindirme dilimi yer alir (Sekil 4.2).
Bu iki tektonik unite arasindaki siniri olusturan Hamurkesen bindirmesi, Pulur kuzeyinde Gevenli
Formasyonu/Caltepe Kiregtasi ile Jura yasta volkanoklastik kayalar arasinda bes kilometre boyunca
takip edilebilir (Sekil 4.7). Guneye 50 derece egimli olan bindirme fayi bir ka¢c metre kalinlkta
makaslanmis bir seyl seviyesi ile temsil edilir. Doguya dogru Hamurkesen bindirmesi aliivyon
tarafindan ortiilir ve bu sekilde Puluir deresi boyunca 14 km devam eder. Hamurkesen bindirmesi
onemli bir paleocografik ve sedimantolojik esige karsihk gelir. Bindirmenin altinda Cebre goreceli
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otoktonunda Alt-Orta Jura bulunmaz, bindirmenin (zerinde ise Alt-Orta Jura volkanoklastik
kayalardan olusur.

Hamurkesen bindirme dilimi ti¢ formasyondan yapilmistir (Sekil 4.4). Tabanda Jura yash kalin bir
volkano-klastik istif olusturan Kelkit Formasyonu bulunur; bunun dzerine oolitik kirectaslarindan
yapilmis Kazal Kiregtasi ve Alt Kretase yasli radyolaryali biyomikritlerden olusan Hozbirikyayla
Kirectasi yer alir.

Kelkit Formasyonu (Jura) volkanojenik kumtasi, kumtasi, silisli seyl, andezitik ve bazaltik tuf,
aglomera ve seyrek kumlu kirectasi, kirectasi, tane ve moloz akintilarindan olusur. Moloz akintilan
icinde volkanik kaya ve buyUkligu 1-2 km'ye ulasan Ust Jura kirectasi bloklari yer alir.  Kelkit
Formasyonu tektonik olarak Ust Kretase yash Gevenli Formasyonu tizerinde vyer alir; lzerinde
stratigrafik olarak oolitik kiregtaglarindan yapilmis Kazali Formasyonu ve tektonik olarak Pulur
metamorfik kompleksi bulunur (Sekil 4.2).

Calisilan alanda Kelkit Formasyonu icin referans kesit yeri Pulur Kéyu kuzeyindeki Hamurkesen
vadisidir. Bolgede Kelkit Formasyonu’nun kalinligi 1000 metrenin Gzerindedir. Kelkit Formasyonu
icinde yerli fosil saptanamamistir; buna karsin icerdigi kiregtasi olistolitleri Kimmerijiyen-Valanjiniyen
yash fosiller igerir (Okay ve digerleri, 1997). Bu veriler ve tizerinde yer alan Kazali Formasyonu’nun
yast Kelkit Formasyonu igin Kimmerijiyen’i bir Gst yas siniri olarak belirlemektedir. Robinson ve
digerleri (1995) Pulur bolgesinde Kelkit Formasyonu’nun orta kesimlerinden Bathoniyen yasi veren
dinoflagellatlar tanimlamistir.  Kelkit Formasyonu’nun doguya Bayburt’'un giineyine dogru olan
uzanimini inceleyen Ozer (1984) Kelkit Formasyonu’nu icindeki ammonitico rosso kirectasl
seviyelerinden Alt Pliensbakiyen — Ust Toarsiyen yash bir ammonit faunasi betimlemistir. Akdeniz
(1988) Kelkit Formasyonu igindeki kiregtagi bloklarindan Liyas yash fosiller tanimlar. Tim bu verilere
gore Kelkit Formasyonu’nun yas konagi Geg Pliensbakiyen — Kimmerijiyendir.

Kazali Kiregtasi (Kimmerijiyen) Kelkit Formasyonu lzerinde yer alan ince fakat yanal olarak devamhi
bir oolitik kirectas seviyesidir. Tip kesit yeri Pulur’'un 2.5 km kuzeyinde, Pulur-Gelinpertek yolunun
batisindaki Kazali vadisidir. Kazali Kirectasi 50 ile 100 metre arasi kalinlikta, siyah, kalin tabakal oolitli
kirectaslarindan olusur (Sekil 4.2 ve 4.7). Pulur ve Sisne koyleri kuzeyinde Kazali Kirectag’'ndan
derlenen numuneler Kimmerijiyen — Berriaziyen yas araliginda bir mikrofauna vermistir (Okay ve
digerleri, 1997). Kazal Kiregtagi Uzerinde yer alan Hozbirikyayla Kiregtag’nin taban yasi Tithoniyen
oldugu diistintlurse, Kazal Kirectagi’nin yasi Kimmerijiyen'dir.

Hozbirikyayla Kiregtasi (Tithoniyen — Berriyaziyen) — Kazali Kiregtas uzerinde yer alanUst Jura — Alt
Kretase yasl radyolaryali biyomikritler Hozbirikyayla Kiregtasi olarak adlanmistir (Agar, 1977,
Akdeniz, 1988). Calisan bolgede Hozbirikyayla Kiregtagi muhtemelen Eosen yaslt magmatik kayalari
tarafindan kesilir ve Eosen ve daha genc cokeller tarafindan uyumsuzlukla ortalir (Sekil 4.2).

Hozbirikyayla Kirectasi Pulur Gelinpertek yolu boyunca ve bu yolun batisindaki Karsegenin
deresinde giizel yiizlek verir. Formasyonun asgari kalinhigi 250 metredir. Hozbirikyayla Kiregtasi ince-
orta tabakali, pembe, gri, sarimsi gri biyomikrit, marnlt mikrit ve bunlarla ardalanan ince-orta
tabakal, tif taneli kalsitirbidit, pembemsi marnh silttagi, acik yesi, ince taneli volkanojenik
kumtaslarindan yapilmistir. Karsegenin deresinde Kazal ve Hozbirikyayla kiregtaslarinda toplam 280
metre bir kalinlik dlctlmustir (Sekil 4.8). Bu kesitte Hozbirikyayla Kiregtasi’nin yasi Kimmerijiyen’den
Berriyaziyen’e kadar uzanir (Ust Jura — Alt Kretase, Okay ve digerleri, 1997). Agar (1977)
formasyonun yasini Kimmerijiyen — Berriyaziyen, Akdeniz (1988) Ust Jura — Berriyaziyen, Ozer (1984)
Geg Tithoniyen — Alt Kretase olarak vermektedir.




95

Asutka bindirme dilimi

Hamurkesen bindirme dilimi Gizerinde tektonik olarak Asutka bindirme dilimi yer alir (Sekil 4.2 ve
4.5). Bu iki nap arasindaki sinirt olusturan Pulur bindirmesi boyunca Pulur metamorfik kompleksi,
Jura yash Kelkit Formasyonu Uzerinde yer alir (Ketin, 1951). Yaygin andezitik sokulumlari ve
alterasyon sonucu arazide Pulur bindirmesinin konumunu ve yerini saptamak glctir; gézlenebilen
bindirme fay dizlemi egimleri diktir (>70°).

Asutka bindirme dilimi metamorfik bir temelden (Pulur metamorfik kompleksi) ve bunu
uyumsuzlukla érten ¢okle ve volkanik kayalardan (Kelkit Frmasyonu ve Hozbirikyayla Kirectast) olusur.
Kretase kiregtaslari Gzerinde ofiyolitli melanja ait dilimler bulunur, ve her iki birim de Maastrihtiyen
rudistli kiregtaslari ve Paleosen-Alt Eosen flisi tarafindan uyumsuzlukia ortilar.

Pulur metamorfik kompleksi (Karbonifer 6ncesi) — Asutka bindirme diliminin temeli kuvvetlice
tektonize olmus mikasist, kordiyerit-sillimanit-granat sist, amfibolit, gnays, migmatit, metagranit ve
cok seyrek mermerden yapilmistir. Bu kayalar Eosen ve daha geng volkanik ve yari-derinlik kayalari
tarafindan kesilir (Okay, 1996; Topuz, 1999; Topuz, 2004a; Topuz ve Altherr, 2004).
Metamorfizmanin kosullart 7 kbar basing ve 800 °C’'den daha fazla sicaklik olarak hesaplanmis (Okay,
1996; Topuz et al., 2004a), yasi ise monazit (izerinde yapilan U-Pb metodu ile Karbonifer’in ortasi
(Namuriyen, ca. 330 Ma, Topuz ve digerleri, 2004a) olarak saptanmistir. Pulur metamorfik kompleksi
tektonik olarak Kelkit Formasyonu dzerinde yer alir ve vyine Kelkit Formasyonu tarafindan
uyumsuzlukla Gzerlenir (Sekil 4.2 ve 4.5). Pulur metamorfitleri genelde k&ti mostra verir,
metamorfik kayalara ait en iyi kesit Yakupabdal ile Pekesi kdyleri arasindaki yol boyudur.

Kelkit Formasyonu (Jura) — Asutka bindirme dilimindeki Kelkit Formasyonu siltasi, tif, seyl ve
andezitik volkanik kayalardan olusur; 1200 ile 2500 metre arasinda bir kalinliga sahiptir. Kelkit
Formasyonu, Pulur metamorfitleri Gzerinde uyumsuzlukla yer alir; uyumsuziuk dizeyi Aggi koyl
giineyinde ve Oksiire¢ kdyii batisinda gdzlenebilir. Metamorfik kayalar {izerinde Kelkit Formasyonu
cakilh kumtaslari ve mikrokonglomera ile baslar. Bir kag on metre kalinlikta bu taban seviyesi icinde,
Aggi koyl guneyinde oldugu gibi, ince ve yanal devamliligi olmayan kémiir seviyeleri bulunur. Kelkit
Formasyonu’nun ana kitlesi koyu yesilimi kahve, mavimsi gri seyl, orta tabakali koyu yesilimsi kahve
renkli silttasi, parlak mavimsi yesil renklerde, ¢ok ince taneli seyrek tiif, seyrek kirmizi seyl ve 1-2 m
kalinlikta sarimsi kahve renkli, plajiyoklas fenokristalli andezitik lavlardan yapilmistir. Hamurkesen
bindirme dilimindeki Kelkit Formasyonu ile karsilastirildiginda, Asutka dilimindeki Kelkit Formasyonu
daha ince tanelidir ve blyuk kirectasi olistolitleri kapsamaz; Bu durum daha derin ve/veya pelajik bir
¢Okelme ortamina isaret etmektedir. Kelkit Formasyonu iste dogru tedrici olarak Hozbirikyayla
Kiregtasina geger. Asutka bindirme dilimi icindeki Kelkit Formasyonu’'nda yas verecek fosiller
bulunamamigtir; buna karsin Kelkit Formasyonu’nun genel yas araligi ve Ustte yer alan Hozbirikyayla
Kirectasi’'nin Berriyaziyen olan tabani, Kelkit Formasyonu icin genel bir Jura yasini verir.

Hozbirikyayla Kirectasi (Alt Kretase) — Kelkit Formasyonu Uzerinde yer alan pelajik biyomikritler
Hozbirikyayla Kirectasi’'na dahil edilmistir. Bu iki birim arasindaki gecisli dokanak Tahsini koyiinden
guneye giden yol boyunca giizelce izlenebilir (Sekil 4.7). Bu kesitte Kelkit Formasyonu’nun ince taneli
klastik kayalari Uste dogru, arada koyu gri kirecli camurtasi, seyl ve siyah ¢6rtli kiregtasi ardalanmasi
ile pelajik kiregtaslarina gecer. Asutka bindirme diliminde Hozbirikyayla Kirectast kivrimlanmustir,
Uzerine stratigrafik olarak Sipikdér Formasyonu, tektonik olarak ise ofiyolitli melanj gelir.
Formasyonun asgari kalinligi 1000 metredir.

Asutka bindirme diliminde Hozbirikyayla Kirectasi’nin biiylik bir kesimi ince-orta tabakali, acik bej,
yer yer pembe radyolaryali mikritlerden yapilmistir. Seyrek olarak mikritler arasinda orta tabakali
kalsiturbiditler yer alir. Kel tepe glineyinde Hozbirikyayla Kirectas’nin orta kesimlerinden derlenen
ornekler Berriyaziyen yasl bir fauna kapsar (Okay ve digerleri, 1997). istifin en Ust kesimlerinden,
ofiyolitli melanjin hemen altindan alinan drnekler Apsiyen—Albiyen fosilleri icerir: Hedbergella cf.
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gorbachikae, Hedbergella planispira, Planomalina ? sp. Bu veriler Hozbirikyayla Kirectasi’'nin yas
konagini Berriyaziyen — Apsiyen/Albiyen olarak vermektedir.

Ofiyolitli melanj — Ofiyolitli melanj, radyolaryali ¢ort, pelajik ve neritik kiregtasi, basalt, serpentinit,
kumtasi, seyl ve silttasi blok ve dilimlerinden olusur; Hozbirikyayla Kiregtasi Uzerine itilmistir ve uzun-
ince bir ofiyolitli melanj klibi pelajik kirectaslari tzerinde yer alir (Sekil 4.7). Ofiyolitli melanj
uyumsuzlukla Kapikaya Kiregtasi veya Sipikér Formasyonu tarafindan ortulur (Sekil 4.2 ve 4.7).

Ofiyolitli melanj icinden alinan en gengyaslar Apsiyen-Albiyen’dir (Okay et al., 1997). Melanjin
izerinde yer alan Kapikaya Formasyonu ise melanjin olusumu ve yerlesimi igin bir Maastrihtiyen Ust
yasi saglamaktadir. Bu veriler ofiyolitli melanjin tabanindaki bindirmenin Erken Eosen yash
Hamurkesen ve Pulur bindirmelerinden daha yash oldugunu gostermektedir.

Kapikaya Kiregtasi (Maastrihtiyen) ofiyolitli melanjin Uzerinde uyumsuzlukla yer alan ince neritik
bir kirectasi seviyesidir. Kapikaya Kirectas Bayburt-Erzurum yolu uzerinde gozlenebilir; Maden
kdyiiniin iki kilometre kuzeyinde giizel mostralari vardir (Sekil 4.1). Formasyon ilk olarak Ketin (1951)
tarafindan tanimlanmis ve haritalanmis, daha sonra Kesin ve digerleri (1989) tarafindan
isimlendirilmistir. Kapikaya Kiregtasi Bayburt-Erzurum yolundan batiya dogru 13 km boyunca ofiyoliti
melanj Gzerinde batiya dogru incelen bir 6rtl olusturur (Sekil 4.1). Daha batida Kapikaya Kirectasi
tamamen asinmistir ve Sipikér Formasyonu dogrudan melanji orter.

Kapikaya Kirectagi bol rudist iceren kalin tabakali-masif neritic kirectaslarindan yapilmistir. Rudist
tirlerine gore formasyona Bergougnan (1987) Ust Kampaniyen-Maastrihtiyen, Fenerci (1994) ve
Elmas (1994) ise Maastrihtiyen yasi vermektedir.

Sipikér Formasyonu (Ust Paleosen — Alt Eosen) kumtasi, konglomera ve seyl ardalanmasindan
olusan bir flis istifidir; uyumsuz bir dokanak ile giineyde ofiyolitli melanj veya Hozbirikyayla Kiregtasi
iizerinde yer alir (Sekil 4.2). Doguya Bayburt-Erzurum yoluna dogru Sipikér Formasyonu Kapikaya
Kirectasi Uzerinde yer alir ve tektonik olarak imalidag bindirme dilimi ile Gzerlenir. Sipikor
Formasyonu birkag yiiz metre kalinlikta bir konglomera seviyesi ile baslar. Konglomera Jura-Alt
Kretase kirectasi, bazalt, serpentinit, metamorfik kaya ve kumtasgi ¢akillari kapsar ve Uste dogru 1000
metreden fazla bir kalinhga sahip, kumtasi ve seylden olusan bir tirbidit serisine geger. Sipikor
Formasyonu yersel olarak buytk olistolitler bulundurur. Tirbiditlerdeki sedimanter yapilari galisan
Norman (1976) paleo-akintilarin havzanin uzun eksenine parallel olarak giineybatidam kuzeydoguya
dogru aktigini gostermistir. Sipikér Formasyonu imalidag bindirme dilimi éntinde olusan bir 6ntilke
havzasinda ¢okelen klastik bir kamayi temsil eder. Ketin (1951), Bergougnan (1976) ve Norman
(1976) paleontolojik verilere dayanarak Sipikor Formasyonu icin Ge¢ Paleosen — Erken Eosen yasini
éngoérmektedir.

imalidag bindirme dilimi

Ankara-Erzincan kenet zonu ultramafik kayalarinin kuzeyinde, Agvanis ile Erzurum arasinda
allokton Mesozoyik karbonatlar 200 km uzunlukta bir kusak olusturur (Sekil 4.2). Bu allokton birimler
batida Cimendag napi (A.Yilmaz, 1985) doguda ise imalidagi napi (Bergougnan, 1987) olarak
adlanmistir. Bu iki nap arasinda fark, imalidag napinda Jura-Alt Kretase isitiflerinin, Cimendagi napina
gore, daha pelajik bir fasiyeste gelismis olmasidir. Her iki nap da kuzeyde Sipikér Formasyonu
giineyde ise ultramafik kayalar Uzerinde tektonik olarak yer alir (Sekil 4.2 ve 4.3). Kop deresi
kesitinde Imalidag bindirme diliminin tabaninda bir kumtasi-seyl istifi yer alir, bunun Uzerine
Tithoniyen-Berriyaziyen yasl pelajik mikritler gelir (Bergougnan, 1987). Yesircol Dagindaki kesitte ise
altta Tithoniyen yasli kirectasi aratabakalari iceren volkanoklastik bir seri ve bunu stratigrafik olarak
zerleyen Ust Tithoniyen-Hauteriviyen ¢ortli biyomikritler yer alir (Bergougnan, 1987).
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Carpisma sonrasi istifler

Dogu Pontidler’de ana deformasyon Geg¢ Paleosen — Erken Eosen’de meydana gelmistir. Orta
Eosen ve daha genc kayalar carpisma sonrasi Ozelikler tasir ve uyumsuziukia daha yash birimler
tzerinde yer alir. Bunlar arasinda 6nemlileri Eosen karasal ve sig denizel ¢okel kayalari ve Eosen
magmatik kayalaridir.

Carpisma sonrasi Eosen istifleri — Bolgedeki bindirme dilimlerini uyumsuzlukla 6rten Sirataslar
Formasyonu (Agar, 1977) Bayburt-Pulur havzasinin temelini olusturur.  Formasyon kirectasi,
konglomera ve kumtasindan yapimistir. Bizgili koyl kuzeyinde Sirataslar Formasyonu, Caltepe
Kirectasi Uzerinde kahn tabakah bir konglomera ile baslar. Konglomera lizerine pembe, beyaz, kalin
tabakali, gakilh nummulitik kirectaslari ve daha Uste dogru karasal kirmizi konglomera ve kumtaslari
gelir. Siratalar Formasyonu’nun bu mostrasi batiya dogru devam ederek Cebre géreceli otoktonu ile
Hamurkesen bindirme dili arasindaki tektonik dokanagi orter (Sekil 4.7). Gelinpertek koyl cevresinde
nummulitli kiregtaslarinin 50 metre kadar bir kalinhgi vardir. Sirataslar Formasyonu’nda tabakalanma
yataya yakindir.

Bizgili koyu kuzeyinde Sirataslar Formasyonu’ndan derlenen 6rnekler Orta-Ust Eosen fosilleri
kapsar (Okay ve digerleri, 1997). Bu vyas bolgedeki sikismali tektonik icin bir Gst yas smiri
saglamaktadir.

Magmatik kayalar — Pulur bolgesinde tim Eosen 6ncesi kayalar andezit, dasit, diyorit ve diyabaz
bilesimli ortac yari-derinlik kayalari tarafindan kesilmistir. Kuvvetli ayrisma gosteren bu kayalar
bolgede genis alanlar kaplar ve jeoloji harita alimini ve dokanak iliskilerinin anlasilmasini giiclestirir.
Yari-derinlik kayalarinin dokanaklari seyrek olarak gézlenir. Buna karsin Pulur metamorfitlerini kesen
seyrek andezitik dayklar gozlenmistir. Yari-derinlik kayalari disinda Saraycik koyl cevresinde 3-4 km
arast bir capa sahip bir granitoid mostra verir (Sekil 4.7). Yari-derinlik kayalari ile ayni ¢cevrime ait olan
bu plutonun granodiyoritik bir bilesime vardir ve Pulur metamofitlerini, Catalcesme ve Kelkit
Formasyonlaini keser. Saraycik plitonunun sokulum yasi Erken Eosen’dir (ca. 52 Ma, Topuz et al,,
2005). Benzer bir baska pliton da daha giineyde yer alir (Sekil 4.7).
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FIELD STOP DESCRIPTIONS
DURAKLARIN TANIMI

In the morning we will drive from Erzurum to Bayburt, which will take about one and half hour.
Initially the road crosses the Erzurum plain, situated at an altitute of 1800-2000 metres. The plain is
underlain by alluvium in the east and by the evaporitic Lower-Middle Miocene deposits in the west
(Fig. 4.1). After Askale the road starts to climb up the Kop Mountain and crosses peridotites, which
mark the location of the izmir-Ankara-Erzincan suture forming the divide between the Pontides and
the Anatoide-Tauride Block. The peridotites are interpreted as oceanic lithospheric mantle; the upper
part of the ophiolite sequence is not recognized in this region. Driving north we cross tectonic slices
of pelagic limestone and flysch, part of the imalidag thrust sheet, representing fragments of the
continental margin and syn-collisional clastics.

The southern margin of Eastern Pontides was affected by two major periods of shortening
deformation: 1) In the Cenomanian-Turonian ophiolite and ophiolitic melange were emplaced
northward over the south-facing carbonate slope of the Eastern Pontides. 2) In the Late Palaeocene-
Early Eocene Pontides collided with the Anatolide-Tauride Block leading to northward imbrications of
the Pontide margin. These two periods of deformation are separated by a sedimentary sequence
consisting of carbonates and clastics. Our first stop will be in the post-obduction Maaastrichtian
carbonates.

Sabah 1,5 saatlik bir yolculukla Erzurum’dan Bayburt’a gidilecektir. Yolda once 1800-2000 m
yikseklikteki Erzurum ovasindan gegcilir. Ovanin genig altivyon duizlugiinden sonra evaporitik Alt-Orta
Miyosen cokellerine gelinir. Askale’den sonra yol Kop Dagr'na tirmanmaya baslar ve Pontidler ile
Anatolid-Torid Blokuw’nu birbirinden ayiran izmir-Ankara-Erzincan kenedinin konumunu isaret eden
peridotitleri keser. Peridotitler okyanus litosferi mantosu olarak kabul edilir, bu bodlgede ofiyolit
istifinin daha ust kisimlari tanimlanmamistir. Yolun kuzeye dogru devaminda, kita kenarini ve
carpismayla es zamanli kinntililara ait parcalari temsil eden pelajik kirectasi ve flis tektonik dilimleri
kesilecektir.

Dogu Pontidler’in giiney kenari baslica iki ana kisalma deformasyonu déneminden etkilenmistir: 1)
Senomaniyen-Turoniyen’de ofiyolit ve ofiyolitik melanjlarin kuzeye, Dogu Pontidler’in glineye bakan
karbonat yamaci Uzerine itilmesi, 2) Geg Paleosen-Erken Eosen’de Pontidler'in Anatolid-Toridler ile
carpismasi. Bu iki deformasyon dénemi karbonatlar ve kirintililardan olusan bir sedimanter istif ile
birbirinden ayrilir. ilk durak, ofiyolit tzerlemesi sonrasi gelisen Maastrihtiyen karbonatlarinda
verilecektir.

Stop 4-1

Post-obduction Maastrichtian reefal carbonates - Kapikayasi Formation (Fig. 4.1)

The road between Erzurum/Askale and Bayburt, a few kilometers before the Maden village, 37 T
0619940 -4447 241 -1624 m

The small hill on the side of the road exposes white, massive, fragmented shallow marine limestones.
The limestones contain corals, fragmented and in tact, as well as algae and shell fragments. These
are reefal carbonates of Maastrichtian age; the age is based on corals (Ketin, 1951; Fenerci, 1994).
The carbonates are underlain by steeply dipping sandstones and conglomerates, marking the base of
the Maastrichtian transgression. The Maastrichtian sequence rest on ophiolites, which can be
observed at a distance. The age of the carbonate sequence provides an upper limit for the north-
vergent ophiolite obduction.
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After this stop we drive towards Bayburt passing through Lower Cretaceous pelagic limestones.
Immediately after Bayburt Eocene marns and shales are exposed in road sections (Fig. 4.1.). From
Bayburt we will drive west crossing a step landscape and arrive half an hour later to Demirézi alias
Pulur. This region contains the only known coherent Upper Carboniferous sequence in the Pontides.

Durak 4-1
Maastrihtiyen sig denizel karbonatlari
Erzurum-Askale-Bayburt yolu, Maden kéyiinden birka¢ km o6nce, 37 T 06 19 940 — 44 47 241 — 1624 m

Yolun kenarindaki kiiclik tepede beyaz, masif, parcali sig denizel kirectaslari ylzeyler. Kirectaslari
parcalanmis ve saglam mercanlar, alg ve mollusk kavkilari igerir. Bunlar Maastrihtiyen yash resif
karbonatlari olup yasi mercanlara gore verilmistir (Ketin, 1951; Fenerci, 1994).

Karbonatlarin altinda, Maastrihtiyen transgresyonunun tabanini isaret eden, dikce egimli kumtasi ve
konglomeralar yer alir. Uzaktan gozlenebilecegi gibi, Maastrihtiyen istifi ofiyolitler UGzerinde
konumlanmistir ve kuzey yonli ofiyolit Gzerlemesinin Ust yas sinirini verir.

Bu duraktan sonra Alt Kretase pelajik kirectaslarinin icinden gecilerek Bayburt’a dogru devam
edilecektir. Bayburt'tan hemen sonra Eosen marn ve seylleri ylizeyler. Bayburt ile Demirdzi (Pulur)
arasindaki bozkir tipi bir arazide yolculuk yarim saat slrecektir. Bu bolgede Pontidler'de bilinen tek
Ust Karbonifer istifi mostra verir.

Stop 4-2

Panoramic view of the Carboniferous sequence and the overlying Upper Jurassic - Lower
Cretaceous carbonates (Fig. 4.5)

The village road between Demirozii (Pulur) and Cakirdzii, 37 T 05 75922 - 44 47 379 -1633 m

The hills in front of us are made up of Carboniferous sedimentary rocks. They are unconformably
overlain by Upper Jurassic — Lower Cretaceous shallow marine limestones, which form the white
rocks at the top of the hill. The Pulur region, like the rest of the Inner Eastern Pontides, consists of a
thrust stack. As we have seen in the previous days, there are major palaeogeographic differences
between the different thrust sheets. In the Pulur region the Carboniferous sequence is found only in
the lowermost Cebre thrust sheet (Figs. 4.3 and 4.5).

Durak 4-2
Karbonifer istifi ile iizerine gelen Ust Jura-Alt Kretase karbonatlarinin panaromik gériiniimii (Sekil 4.5)
Demirézii (Pulur) ile Cakir6zii arasindaki kéy yolu, 37 T0O5 75 922 —44 47 379 — 1633 m

Onde gériilen tepeler Karbonifer sedimanter kayalarindan olusur. Bunlari, tepelerin istiinde beyaz
kayalar halinde duran, Ust Jura-Alt Kretase sig denizel kiregtaslari uyumsuz olarak tizerler.

Pulur bolgesi, Dogu Pontidler’in geri kalan kesimlerindeki gibi bir bindirme yigisimindan ibarettir.
Onceki giinlerde goriildigu gibi, farkli bindirme dilimleri arasinda énemli paleocografik farkliliklar
bulunur. Pulur bélgesinde Karbonifer istifi, yalnizca en alttaki Cebre Bindirme Dilimi'nde yer ahir (Sekil
4.2.ve 4.5).
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Fig. 4.5. Geological map and cross-section of the Cebre-Pulur region (Okay and Leven, 1996).

For location see Fig. 4.2.
Sekil 4.5. Cebre-Pulur bélgesinin jeoloji haritasi ve kesiti (Okay ve Leven, 1996). Konum icin

Sekil 4.2’ye bakiniz.
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Stop 4-3

The Upper Carboniferous sandstones, conglomerates, limestones, shales, coals (the Catalcesme
Formation) (Fig. 4.5}

The village road between Demirdzii (Pulur) and Cakirézii, 37 T 05 75 156 — 44 49 315 - 1684 m

We will stop here and walk uphill along the road till the point where the road branches. The
sequence consists of generally southeast dipping arkosic sandstone, conglomerate, limestone and
shale. The beige to white sandstones are thickly bedded, they are underlain by conglomerates with
abundant subvolcanic clasts; these magmatic clasts are probably derived from the Gumishane
granitoids and associated rocks, which have a Carboniferous intrusion age. Below the conglomerates
there are dark shales with thin discontinuous coal horizons, which are in turn underlain by dark,
medium bedded, fusulinid bearing limestones. A 6-m-thick horizon of shale is exposed near the top
of the ridge.

The age of the Catalgesme Formation is firmy established as Late Carboniferous (late Kasimovian —
early Gzelian) based on fusulinids (Okay and Leven, 1996) and conodonts (Capkinoglu, 2003).
Recently a single trilobite of Carboniferous age has also been found in the Catalcesme Formation
(Kandemir et al., 2009).

If we look back from the road southeastward towards Demirtzii, we see dark hills with a soft
morphology; they are made up of Jurassic volcanoclastic and clastic rocks of the Hamurkesen thrust
sheet. They are totally absent in the underlying Cebre thrust sheet. When we reach the top of the
ridge, there is a good view to the west to the thick continental sandstones and conglomerates of the
Carboniferous Hardisi Formation and the overlying Upper Jurassic — Lower Cretaceous carbonates.

Durak 4-3

Ust Karbonifer kumtaslari, konglomeralari, kiregtaslar, seylleri ve kémiirleri (Catalcesme
Formasyonu) (Sekil 4.5)

Demirdzii (Pulur) ile Cakirézi arasindaki kdy yolu, 37 T 05 75 156 — 44 49 315 — 1684 m

Burada durularak yol boyunca yukari dogru kavsaga kadar yiiriinecektir. istif, genellikle glineydoguya
egimli arkozik kumtasi, konglomera, kiregtasi ve seylden olusur. Bej-beyaz renkli kumtaslari kalin
katmanl olup bol subvolkanik kaya parcalari iceren konglomeralarin tzerinde yer alir. Bu subvolkanik
kayalar, olasihikla, Karbonifer’'de sokulum yapmis olan Gimushane granitoyidleri ve birlikte bulunan
kayalardan turemistir. Konglomeralarin altinda koyu renkli, kalin katmanl fusulinidli kirectaslari ve
yanal siireksiz ince kémir diizeylerini igeren siyahseyller bulunur. Sirtin Gizerinde 6 m kalinliginda bir
seyl duzeyi vardir.

Catalcesme Formasyonu’nun yasi fusulinidler (Okay ve Leven, 1996) ve konodontlarla (Capkinoglu,
2003) Geg Karbonifer (ge¢ Kasimoviyen-erken Gizeliyen) olarak belirlenmistir. Ayrica Catalcesme
Formasyonu’nda son zamanlarda Karbonifer yash bir trilobit bulgusu da bulunmaktadir (Kandemir ve
digerleri, 2009).

Geriye, glineydoguya, Demirdzii'ne dogru bakildiginda, yumusak bir morfolojiye sahip olan koyu
renkli tepeler gorilir; buralar Hamurkesen bindirme diliminin Ust Jura volkanoklastik ve kirintili
kayalarindan olusur. Bunlarin hicbiri alttaki Cebre bindirme diliminde bulunmaz.

Sirtin Ustlne erisildiginde, bati yoniinde, Karbonifer yash Hardisi Formasyonu'nun kalin karasal
kumtasi ve konglomeralari ile izerine gelen Ust Jura-Alt Kretase karbonatlarinin giizel bir manzarasi
ortaya cikar.
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Fig. 4.6. Type section of the Catalcesme Formation along the unnamed valley towards the Deliklitas
Hill (Okay and Leven, 1996).
Sekil 4.6. Deliklitas Tepe’ye uzanan isimsiz vadi boyunca Catalgcesme Formasyonu’nun tip kesiti (Okay

ve Leven, 1996).
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Stop 4-4
The Upper Carboniferous red sandstones (the Hardisi Formation) (Fig. 4.5)
North of the village of Cakirozii (Cebre), 37 T05 72 533 -44 51472 - 1636 m

At the end of the walk at Stop 4-3, we take the left road and drive down to the Pulur valley and pass
through the village of Cakir6zi (Cebre). The village has been moved from the western side of the
Pulur valley to the eastern side (possibly due to risk from landslides), and the old village looks like a
prehistoric settlement. From the new Cakirézi village we cross the Pulur valley and take a dirt road
running north from the old Cakir6zl village. After about a kilometre we will get out of the bus and
walk northeastward to study the fluviatile clastics of the Carboniferous. The heterogenous
assemblage of sandstone, conglomerate, shale and limestone, which we saw in the previous stop,
passes up into a 1000-m-thick sequence of thickly bedded to massive, pale pink, white, red arkosic
sandstones and pebbly sandstones. The pebbles in the sandstones, generally 2-5 cm across, consist
of quartz and acidic magmatic rocks (microgranite, microdiorite, ryholite). No fossils have been found
in these red sandstones, based on the age of the underlying Catalgesme Formation the red
sandstones must be latest Carboniferous and possibly earliest Permian in age. They represent
molassic deposition at the end of the Hercynian orogeny.

The thin ledge at the top of the hill to the south is made up of the Upper Jurassic limestones, which
we will see in our next stop.

Durak 4-4
Ust Karbonifer kirmizi kumtaslari (Hardisi Formasyonu) (Sekil 4.5)
Cakirézii kéyliniin kuzeyi, 37 T05 72 533 —44 51 472 - 1636 m

Durak 4-3’teki yirlylsten sonra, yola donilip Pulur vadisine inilecek ve Cakirozii (Cebre) koyi
gecilecektir. Koy, (olasilikla heyelan riski nedeniyle) Pulur vadisinin bati tarafindan dogusuna
kaldinlmistir ve eski koy tarih dncesi bir yerlesim kalintisina benzemektedir. Yeni Cakirozi kéyinden
Pulur vadisinin karsisina gecilecek ve eski Cakirozii kdylinden kuzeye dogru giden toprak bir yola
girilecektir. Bir kilometre kadar sonra otobusten inilerek, Karbonifer fluviyal kirintihlarini incelemek
lizere kuzeydoguya dogru yiriinecektir.

Onceki durakta gériilen kumtasi, konglomera, seyl ve kirectasi istifi, Gste dogru 1000 m kalinliginda,
kalin katmanh-masif, soluk pembe, beyaz, kirmizi renkli arkozik kumtaslari ve c¢akilli kumtaslarina
gecer. Kumtaslarindaki cakillar genelde 2-5 cm ¢apinda, kuvars ve asidik magmatik kaya (mikrogranit,
mikrodiyorit, riyolit) parcalaridir.

Bu kirmizi kumtaslarinda fosil bulunamamis olup, altinda yer alan Catalcesme Formasyonunun yasina
gore en gec Karbonifer-olasili en erken Permiyen yasli olmalidir. Bu ¢okeller Hersiniyen orojenezinin
sonundaki molas c¢okelimini temsil eder. Tepenin {zerindeki ince kaya cikintisi Ust Jura
kirectaslarindan meydana gelmis olup bir sonraki durakta bu kirectaslar gorilecektir.

Stop 4-5

The shallow marine Upper Jurassic — Lower Cretaceous limestones (the Caltepe Formation) (Fig.
4.5)

Road between Demirdzii and the village of Bayrampasa (Higni), 37 T 05 72 533 — 44 51 472 - 1636
m

From Stop 4-4 we return back to Demirdzi and take the road to the village of Bayrampasa. This
village road separates from the main Kose/Kelkit road at the southern exit of the Demir6zi town
near the petrol station (74 806 — 45 736). After about 4 km from the Demirdzii, we can see from the
bus on the right a limestone quarry working the thickly bedded shallow marine Upper Jurassic —
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Lower Cretaceous limestones. We will stop at a small bridge over the Pulur stream and walk north
along the stream to observe the basal parts of these limestones. In the previous stops we saw from a
distance these Upper Jurassic — Lower Cretaceous carbonates, which lie unconformably over the
Carboniferous sequence. Here there is a well exposed section very close to the base of the
carbonates. Unfortunately the unconformity itself is not exposed. The carbonates form a
southeastward dipping sequence, about 40 m thick. At the base there are medium to thickly bedded
sandy limestones, dark oolitic limestones. These are overlain by medium to thickly bedded dark
micrites with discontinuous dark chert levels. Foraminifera from this Caltepe Limestone generally
indicate a broad age range of Late Jurassic — Early Cretaceous. The ages from topmost parts are latest
Jurassic to Early Cretaceous (Tithonian to Valanginian). The Caltepe Limestone is roughly the age
equivalent of the Lower Cretaceous pelagic micrites that we saw yesterday. Similar pelagic Lower
Cretaceous limestone sequences are present in the Pulur region in the overlying thrust sheets. When
restored palinspastically, the shallow marine Upper Jurassic — Lower Cretaceous carbonates in the
lowermost thrust sheet (Cebre thrust sheet) indicate a carbonate shelf in the north passing to a
carbonate slope in the south towards the Neo-Tethyan Ocean.

Durak 4-5
Sig denizel Ust Jura-Alt Kretase kirectaslari (Caltepe formasyonu) (Sekil 4.5)
Demirézii ve Bayrampasa (Higni) kéyleri arasindaki yol, 37 T 05 72 533 — 44 51 472 — 1636 m

4-4 nolu duraktan Demir6zi’ne geri donulecek ve Bayrampasa kéyu yoluna girilecektir. Bu kdy yolu
Demirdzi ilce merkezinin gliney cikisinda, K6se-Kelkit anayolundan petrol istasyonunun yanindan (74
806 — 45 736) ayrihr.

Demirézi'nden 4 km sonra, sag tarafta kalin katmanli sig denizel Ust Jura-Alt Kretase kirectaslarinda
agilan, cahgmakta olan bir tas ocagi gorilebilir. Daha sonra Pulur deresi tizerinde bulunan kiiciik bir
koprinin yaninda durulacak ve akarsu boyunca bu kiregtaslarinin taban kesimini gézlemlemek {izere
kuzeye yiriinecektir.

Onceki duraklarda Karbonifer istifi (izerinde uyumsuz olarak bulunan Ust Jura-Alt Kretase karbonatlari
uzaktan gorilmisti. Burada bu karbonatlarin taban kesimine cok yakin olan, iyi bir yiizeyleme
bulunur. Maalesef uyumsuziugun kendisi gézlenememektedir.

Karbonatlar giineydoguya dogru egimli, yaklasik 40 m kalinliginda bir istif olusturur. Tabanda orta-
kahn katmanli kumlu kiregtaslari ve koyu renkli oolitik kirectaslari yer alir. Bunlari orta-kalin katmanli,
koyu renkli sireksiz ¢ort dizeyli koyu renkli mikritler izler. Caltepe kirectasinda saptanan
foraminiferler genellikle Geg Jura-Erken Kretase genis yasini vermektedir. istifin en tstiinden alinan
yaslar, en ge¢ Jura-Erken Kretase (Titoniyen-Valanjiniyen) arasindadir.

Caltepe kiregtasl, yas acisindan, bir 6nceki glin gorilen Alt Kretase pelajik mikritlerin esdegeridir.
Benzer pelajik Alt Kretase kiregtasi istifleri Pulur boélgesinde (izerleyen bindirme dilimleri tizerinde
gozlenir. Palinspastik olarak yeniden kuruldugunda, en alttaki bindirme dilimi (Cebre bindirme dilimi)
icindeki sig denizel Ust Jura-Alt Kretase karbonatlari, giineye Neo-Tetis Okyanusu’na dogru gecen bir
karbonat selfini gosterir.
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Stop 4-6

The Jurassic volcanoclastic rocks of the Hamurkesen thrust sheet, and the contact between the
Cebre and Hamurkesen thrust sheets (Fig. 4.7)

Road between Demirozii and Kose/Kelkit, 1.5 km after Gokcedere (Pulur), 37 T 05 64 302 — 44 44
322-1690 m

After Stop 4-5 we drive back to Demir6zii, and just before entering the town, take the road marked
to Kose/Kelkit. We pass through the centre of the large village of Gékcedere (Pulur) and stop at
about 2 km north of the village.

Dark greenish grey medium bedded epiclastic sandstones and siltstones intercalated with a
pyroclastic flow are exposed on the side of the road. This form part of the thick Jurassic
volcanoclastic sequence, called variously as the Hamurkesen or Kelkit Formations. It forms the
lowermost unit in the Hamurkesen thrust sheet. If we look northward, we can observe the Caltepe
Limestone, which dips towards us. The Caltepe Limestone is unconformably overlain by a thin Upper
Cretaceous clastic to carbonate sequence (Gevenli Formation), which is thrust by the Jurassic
volcanoclastic rocks. This thrust contact between the Hamurkesen and Cebre thrust sheets lies within
the clastic rocks and is difficult to observe from here.

Durak 4-6

Hamurkesen bindirme diliminin Jura yash volkanoklastik kayalari; Cebre ve Hamurkesen bindirme
dilimleri arasindaki dokanak (Sekil 4.7)

Demirézii ile Kése/Kelkit arasindaki yol, Gékgedere’den (Pulur) 1,5 km sonra, 37 T 05 64 302 — 44 44
322-1690m

4-5 nolu duraktan sonra Demirdzii'ne donllecek ve ilgeye girmeden hemen énce Kése/Kelkit yoluna
girilecektir. Gokgedere beldesinin merkezinden gecerek beldeden yaklasik 2 km sonra durulacaktir.

Bir piroklastik akma arakatmani igeren koyu yesilimsi gri renkli, orta katmanli kumtaslari ve silttaslari
yolun kenarinda ytizeyler. Kalin Jura volkanoklastik istifinin bu tiirden kesimlerine Hamurkesen veya
Kelkit Formasyonu denir. Bu formasyon, Hamurkesen bindirme diliminin en alt birimini olusturur.

Kuzeye bakildiginda, bize dogru egimli Caltepe kirectasi gozlenebilir. Caltepe Kirectasi, Ust Kretase
yasl, ince bir kirintili-karbonat istifi tarafindan uyumsuz olarak értiilmektedir; bu 6rtii izerinde Jura
volkanoklastik kayalari bindirmistir. Hamurkesen ve Cebre bindirme dilimleri arasindaki bu bindirme
dokanagi, kirintili kayalar icindedir ve buradan gézlemlenmesi zordur.

Stop 4-7

The Jurassic volcanoclastic rocks and the overlying Upper Jurassic limestones (Fig. 4.7)

Road between Demirdzii and Kose/Kelkit, a few kilometres after Gékcedere (Pulur) at a small
spring, 37 T0562701-4446 277 -1716 m

Brownish yellow, volcanoclastic rocks are exposed at a spring on the road side. We will stop here and
walk up along a small creek to see the base of the carbonate section at the Hamurkesen thrust sheet.
The limestones, which overlie the volcanoclastic rocks, are black, dark grey, medium to thickly
bedded and oolitic. They form a 70-m-thick sequence. They are of Kimmeridgean age and pass up
into a Tithonian to Berriasian (uppermost Jurassic to Lower Cretaceous) pelagic limestone
calciturbidite sequence. A section measured in these limestones in this region is shown in Fig. 4.8.
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Fig. 4.7. Geological map fo the Pulur region showing the field stop localities (Okay et al., 1997).
Sekil 4.7. Durak noktalarini gésteren Pulur bolgesinin jeoloji haritasi (Okay ve digerleri, 1997).
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Durak 4-7
Jura volkanik kayalari ve izerleyen Ust Jura kiregtaslari (Sekil 4.7)

Demirozii ile Kése/Kelkit arasindaki yol, Gékcedere’den (Pulur) birkac km sonra, kii¢iik bir pinarin yani,
37T0562701—-4446277-1716m

Kahvemsi sari volkanoklastik kayalar yol kenarindaki pinarin yaninda yuzeyler. Burada durulacak ve
Hamurkesen bindirme dilimindeki karbonat istifinin tabanini gérmek lzere kiicik dere boyunca
yukari yuriinecektir.

Volkanoklastiklerin lizerindeki kiregtaslari siyah, koyu gri, orta-kalin katmanli ve oolitiktir. Bunlar 70
m kahnliginda bir istif olusturur. Neritik kiragtaslarinin yasi Kimmericiyen'dir ve iiste dogru Titoniyen -
Beriyaziyen (en Ust Jura - Alt Kretase) yash pelajik kirectasi - kalsitirbidit istifini gecerler. Bu
kirectaslarinda bu bdlgede 6lciilen bir kesit Sekil 4.8'da verilmistir .
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Fig. 4.8. Measured stratigraphic section of the Kazali Limestone and Hozbirikyayla Limestone west of
the Pulur — Kelkit road. For location see Fig. 4.7. For the microfauna see Okay et al. (1997).

Sekil 4.8. Pulur-Kelkit yolunun batisinda Kazali Kirectasi ve Hozbirikyayla Kirectasi’nda 6lciilen
stratigrafik kesit. Lokasyon igin Sekil 4.7’ mikrofauna icin Okay ve digerleri (1997)’e bakiniz.
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Optional Stop 4-8
The Lower Cretaceous pelagic limestones (Fig. 4.7)
Road between Demirdzii and Kose/Kelkit, 37 T 05 61 985 — 44 46 648 — 1723 m

TheKelkit road continuing northwest towards the village of Gelinpertek cuts through a thick
sequence of pelagic limestones belonging to the Hozbirikyayla Limestone. We might stop at a good
outcrop to study these rocks. The Hozbirikyayla Limestone consists of thinly to medium bedded pink,
grey, yellowish grey radiolarian micrite and marly micrite with intercalations of medium to thickly
bedded calciturbidites with tuff clasts, reddish marly siltstones and pale green, fine-grained
volcanogenic sandstones. A 200 metres thick section has been measured in this region in the
Karsecenin stream (Fig. 4.8), which gave a Tithonian-Berriasian (uppermost Jurassic - Lower
Cretaceous) age range for the Hozbirikyayla limestone.

Ihtiyari Durak 4-8
Alt Kretase pelajik kirectaslari (Sekil 4.7)
Demirézii ile Kése/Kelkit arasindaki yol, 37 T 05 61 985 — 44 46 648 — 1723 m

Durak 4-7'den sonra yol kuzeybatiya Gelinpertek kdyiine dogru devam eder ve Hozbirikyayla Kirectasi
ismi verilen kalin bir pelajik kirectas istifini keser. Yol lzerinde iyi bir mostrada durup bu kayalan
inceleyebiliriz. Hozbirikyayla Kiregtas! baslica ince-orta tabakali pembe, gri, sarimsi gri radyolaryal
mikrit, marnh mikritten olusur; bunlar arasinda orta-kalin tabakah, kirectasi ve tif kumlu
kalsitUrbiditler, morumsu kirmizi marnl silttaslari, acik yesil, ince taneli volkanojenik kumtaslar yer
alir. Hozbirikyayla kirectasindan Karsecenin deresi boyunca 200 metre kalinlikta bir kesit 6lgilmis
(Sekil 4.7) ve bu kesitte kirectasinin yas konagi Tithoniyen-Berriaziyen olarak saptanmistir.

Optional Stop 4-9

The unconformably overlying post-orogenic Middle to Upper Eocene (Fig. 4.7)

Road between Demirdzii and Kése/Kelkit, southwest of the village of Gelinpertek 37 T 05 59 300 -
44 46 450 -1610m

The pelagic micrites of the Hozbirikyayla Limestone and the thrust contact between the Hamurkesen
and Cebre thrust sheets are unconformably overlain by a continental to marginal marine Eocene
sequence (Fig. 4.7). The Eocene sequence consists of red sandstone, conglomerate and a 50-m-thick
horizon of nummulite-bearing limestone. Based on the larger foraminifer the Eocene sequence is
Middle to Upper Eocene in age (Okay et al.,, 1997), which provides an upper limit for the main
contractional episode in the Eastern Pontides. The sandy nummulite bearing limestones are exposed
a few hundred metres southwest of the village of Gelinpertek.

Ihtiyari Durak 4-9
Uyumsuz olarak tizerleyen orojez sonrasi Orta-Ust Eosen istifi (Sekil 4.7)
Demirézii ile Kdse/Kelkit arasi, Gelinpertek K6yl glineybatisi 37 T 05 59 300 — 44 46 450 — 1610 m

Hozbirikyayla Kirectasi’'nin pelajik mikritleri ve Hamurkesen ile Cebre bindirme dilimleri arasindaki
fayl dokanak, karasal ve sig denizel bir Eosen istifi tarafindan ortilir (Sekil 4.7). Eosen istifi kirmizi
kumtasi, konglomera ve 50 metre kalnlikta nummulitli bir kirectasi seviyesinden olusur. Blyuk
foraminifer tirlerine gére serinin yasi Orta-Ust Fosen’dir (Okay ve digerleri, 1997). Bu yas Dogu
Pontidler'de ana sikismali fazi icin bir Ust yas dokanagi olusturur. Eosen istifine ait kumlu, nummulitli
kirectaslari Gelinpertek Koyl'niin birkag yliz metre gineybatisinda mostra verir.
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Stop 4-10

Jurassic volcanoclastic rocks (Kelkit Formation) (Fig. 4.7)

Road between Demir6zii and Karayasmak/Giiglii, rock quarry near the dam site, 37 T 05 77 067 —
4443571 -1655m

After the Stop 4-9 we will drive back to Demirézii and then take the road towards the village of
Karayagsmak, which follows the valley of Lori. An irrigation dam is being build across the Lori valley
just south of the Karayasmak village. A newly opened rock quarry here provides a 40-m-thick fresh
section of the Kelkit Formation.

In this section the Kelkit Formation consists of greyish blue, blue, green, medium to thickly bedded
epiclastic sandstone, siltstone with coalified plant debris, bluish grey shale and laminated mudstone.
The mudstones contain lamellibranch and gastropod fragments. Most of the section is epiclastic but
also includes a 4-m-thick andesitic pyroclastic flow. The beds dip south under the Pulur metamorphic
rocks, which are exposed ca. 1 km farther south.

If one looks south from this spot, it is possible to observe light coloured rocks of the Pulur
metamorphic complex lying over the dark coloured Kelkit Formation.

Durak 4-10

Jura volkanoklastik kayalari (Kelkit Formasyonu) (Sekil 4.7)

Demirdzu ile Karayasmak-Zarani (Glglii) arasindaki yol, baraj yeri yakinindaki tas ocadi, 37 T 05 61
985-44 46 648 -1723 m

4-9 numarali duraktan sonra Demirdzii'ne geri donecegiz ve Lori vadisini takip eden Karayasmak
Kéyl’'ne uzanan yola girecegiz. Karayasmak Koyi’niin hemen giineyinde Lori vadisi Gzerinde bir
sulama baraji yapilmaktadir. Bu baraj igin yeni agilmis bir tag ocagi Kelkit Formasyonu’ndan 40-m
kalinhikta bir kesit sunar.

Tas ocagindaki kesitte Kelkit Formasyonu mavimsi gri, mavi, yesilimsi mavi, orta-kalin tabakal
epiklastik kumtasi, komirlesmis bitki kalintisi iceren silttasi, mavimsi gri seyl ve laminali
¢amurtagindan olusur. Camurtaslarinda lamelibrans ve gastrapod kavki parcalari bulunur. Dért
metre kalinlikta bir andezitik piroklastik akinti disinda, kesitin kalan kesimi epiklastik kayalardan
yapilmistir. Kayalar, bir kilometre giineyde yer alan Pulur metamorfik kayalari altina dogru egimlidir.

Bu noktadan glineye baktigimizda, acik renkli kayalardan olusan Pulur metamorfik kompleksinin koyu
renkli Kelkit Formasyonu lizerinde yer aldigini gorebiliriz.

Stop 4-11

The garnet-cordierite-sillimanite gneisses of the Pulur Massif and their tectonic contact with the
Jurassic volcanoclastic rocks (Fig. 4.7)

Road between Demirdzii and Zarani (Guiglii), quarry near the dam site, 37 T 05 77 224 — 44 42 650 -
1686 m

Here, the road section exposes light to dark-coloured massive, dense, medium to coarse grained
rocks full with large mesoscopic garnet crystals. The rocks also contain sillimanite and cordierite.
These rocks have been metamorphosed during the Carboniferous (ca. 330 Ma) at conditions of 7
kbar and above 800 °C and represent the best known examples of the Hercynian metamorphic
basement in the Pontides (Topuz, 2004a). The metamorphic rocks are cut by dacitic, rhyolitic and
doleritic dykes and sills.
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Walking north from this outcrop we pass into a several tens of metres thick shear zone marking the
basal contact of the Hamurkesen thrust sheet. Interestingly the shear zone includes structures
indicative of late southeast vergent thrusting.

Durak 4-11

Pulur Masifi’nin garnet-kordiyerit-sillimanit gnayslari ve bunlarin Jura volkanoklastik kayalari ile olan
tektonik dokanagi (Sekil 4.7)

Demirézii ile Giigli arasindaki yol, baraj yeri tas ocagl, 37 T05 77 224 — 44 42 650 — 1686 m

Bu noktada yol yarmasinda iri granat kristalleri iceren, agik ve koyu renkli, masif, yogun, orta ve iri
taneli metamorfik kayalar yiizeyler. Bu kayalar, granat disinda, sillimanit ve kordiyerit kapsar.
Kayalar Karbonifer'de (yaklasik 330 Ma) 7 kbar basing ve 800 °C’'den daha yiiksek sicakliklarda
metamorfizma gegcirmis olup, Pontidler’de Hersiniyen temelin en iyi bilinen 6rnegini sunar (TOPUZ ve
digerleri, 2004a). Metamorfik kayalar dasit, riyolit ve diyabaz dayk ve silleri ile kesilmistir.

Bu mostradan kuzeye dogru yiriindigiinde, Hamurkesen bindirme diliminin tabanini temsil eden
birkac on metre kalinlikta bir makaslama zonunda gegilir. ilging olarak makaslama zonundaki yapilar
glineydoguya dogru gec bir hareket vermektedir.

Stop 4-12

Carboniferous ultramafic cumulates, gabbros and dolerites of the Pulur complex in the
Hamurkesen thrust sheet (Fig. 4.7)

Road between Demirdzii and Gliglii (Zarani), 37 T05 77 007 — 44 41 852 - 1682 m

Here the road section exposes pitch black ultramafic rocks consisting of olivine, pyroxene and minor
plagioclase. They are cut by pegmatoidic gabbros and dolerite dykes, up to 3 m thick. From here we
will walk south along the road for about 400 metres to a quarry at 77 068 - 41 446. The ultramafic
rocks are overlain by pegmatoidic gabbros, which are cut by dolerite dykes. Farther south the
gabbros pass into dolerites exposed in the rock quarry. Thirty metres farther south the dolerites
intrude into the marbles of the Pulur Complex.

The ultramafic-mafic complex is of Carboniferous age and is interpreted as a cumulate part of a large
basic magmatic body (Topuz et al., in preparation).

Durak 4-12

Hamurkesen bindirme diliminde Pulur Kompleksi’ne ait Karbonifer yasta ultramafik kumulatlar, gabro
ve diyabazlar (Sekil 4.7 )

Demirézii ile Zarani (Glcgli) arasindaki yol, 37 T05 77 007 — 44 41 852 — 1682 m

Bu bolgedeki yeni acilan yol kesiti olivin, piroksen ve az oranda plajiyoklastan olusan simsiyah
ultramafik kayalari ortaya cikarmistir. Bu kayalar kalinhklari Gg metreyi bulan pegmatitik gabro ve
diyabaz dayklan tarafindan kesilir. Ultramafik kayalardan glineye 77 068 - 41 446 noktasindaki tas
ocagina kadar yol boyunca yaklasik 400 metre yirinecektir. Yol boyunca ultramafik kayalarin Gzerine
diyabaz dayklari tarafindan kesilmis pegmatitik gabrolar gelir. Giineye dogru gabrolar, tas ocaginda
mostra veren diyabazlara gecer. Otuz metre daha glneyde diyabazlar Pulur Kompleksi'ne ait
mermerleri kesmektedir.

Ultramafik-mafik kompleks Karbonifer yasindadir, ve biylik bir bazaltik magmanin kiimulat kismini
temsil ettigi distnilmektedir (Topuz ve digerleri, hazirlanmakta)
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Optional Stop 4-13

Fine grained Jurassic volcanoclastic rocks and panoramic view of the Jurassic — Cretaceous
sequence of the Asutka thrust sheet (Fig. 4.7)

Road between Demirdzii, Zarani (Giiglii) and Oksiireg (Pinarcik), 37 T 05 79 140 — 44 37 600 - 1721
m

From Stop 4-12 we will drive south passing through the village of Zarani (Gucli). About two
kilometres south of Zarani (Gugli) the metamorphic rocks of the Pulur Complex is unconformably
overlain by the Jurassic epiclastic rocks of the Kelkit Formation, however, the contact is not exposed.
We will stop a few hundred metres after the contact to look at the Jurassic sediments and see the
panaroma to the west of us.

The rocks by the side of the road are fine-grained, bluish-pink, black, green, epiclastic siltstones and
shales. Compared with the coeval Jurassic sequence in the Hamurkesen thrust sheet, these are finer-
grained and were deposited farther away from the continent.

If we look west from here, we can see the pelagic Lower Cretaceous limestones, which lie
conformably over the dark coloured Lower-Middle Jurassic epiclastic rocks. We will study this clastic
to carbonate transition in the next outcrop.

Ihtiyari Durak 4-13

Asutka bindirme dilimine ait ince taneli Jura volkanoklastik kayalari ve Jura-Kretase istifinin
panaromik gérinimi (Sekil 4.7)

Demirézii ile Gglii ve Pinarcik (Oksiireg) arasindaki yol, 37 T 05 79 140 — 44 37 600 — 1721 m

4-12 numarali duraktan sonra gilineye hareket edilerek Zarani (Gugli) Kéyi icinde gecilir. Kdyiin
yaklasik iki kilometre giineyinde Pulur Kompleksi’nin metamorfik kayalari Kelkit Formasyonu’nun Jura
yasta epiklastik kayalari tarafindan uyumsuzlukla 6rtilir; maalesef uyumsuziuk dokanagi bu bélgede
ortuludur.  Dokanaktan birka¢ yiz metre sonra durup Kelkit Formasyonu’na ve batimizdaki
panoramik gorintlye bakacagiz.

Yol kiyisinda ince taneli mavimsi pembe, siyah, yesil epiklastik silttaslari ve seyler mostra verir.
Hamurkesen bindirme dilimindeki benzer yasta istifler ile karsilastirildiginda, bu kayalara daha ince
tanelidir ve kaynak alandan daha uzak bir bolgede ¢okelmistir.

Batiya dogru baktigimizda pelajik Alt Kretase yasl kiregtaslarinin, koyu renkli Jura yasta epiklastik
kayalar Uzerinde yer aldigini gortriz.  Bu klastik-karbonat dokanagi bir sonraki durakta
incelenecektir.

Optional Stop 4-14

Clastic to carbonate transition at the Jurassic — Cretaceous boundary of the Asutka thrust sheet
(Fig. 4.7)

Dirt road south of the Tahsini (Ozansu) village, 37 T 05 85 840 — 44 36 663 — 1800 m

From Stop 4-13 we drive westward following a dirt road to the village of Tahsini (Ozansu). From the
Tahsini village we take another dirt road to the south-southeast, which follows the Mirveli/Adalar
stream and goes up to the limestone mountains in the south. This dirt road exposes a good section
between the Middle-Upper Jurassic clastic rocks and the overlying Upper Jurassic-Lower Cretaceous
pelagic limestones.

On the road section thinly bedded siltstones and sandstones with intercalations of thickly bedded
carbonate-rich sandstones pass up into thinly to medium bedded cherty limestones. The transitional
contact between the Jurassic Kelkit Formation and the Lower Cretaceous Hozbirikyayla Limestone is



112

characterized by dark grey carbonate rich mudstone, shale and black cherty limestone. These are
overlain by thinly to medium bedded light beige, pink radiolarian micrites with rare calciturbidite
intercalations. The basal part of the Hozbirikyayla Limestone in the Asutka thrust sheet is dated as
Berriasian (Okay et al., 1997).

ihtiyari Durak 4-14
Asutka bindirme dilimi icinde Jura-Kretase sinirindaki kirintili ve karbonat kayalari (Sekil 4.7)
Ozansu (Tahsini) kéyliniin giineyindeki toprak yol, 37 T 05 85 840 — 44 36 663 — 1800 m

Toprak bir sose Uzerinden 4-13 numarall duraktan batiya Tahsini (Ozansu) kdylne dogru devam
edilir. Tahsini Kéyl’den glney-glineydoguya uzanan ve Mirveli/Adalar deresini takip eden toprak yol
glineyde kirectaslarindan olusan daglara uzanir. Bu yol Orta-Ust Jura klastik kayalari ile {izerlerinde
yer alan Ust Jura — Alt Kretase pelajik kesitleri arasinda giizel bir kesit sunar.

Yol kesitinde kalin tabakal karbonatli kumtaslari ile ardalanmal ince tabakali silttaslari ve kumtaslan
Uste dogru ince-orta tabakali ¢ortli kirectaslarina gecer. Jura yastaki Kelkit Formasyonu ile Alt
Kretase Hozbirikyayla Kirectasi arasindaki gecisli dokanak boyunca koyu gri, karbonatca zengin
camurtasi, seyl ve siyah ¢ortll kirectasi yer alir. Bunlarin izerine ince-orta tabakala, acik bej, pembe
radyolaryali mikritler ve ardalanmali seyrek kalsitiirbidit tabakalari gelir. Hozbirikyayla Kirectasi'nin
bu alt kesimleri Berriaziyen yasindadir (Okay ve digerleri, 1997).
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