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PETROL JEOLOJISI OTURUMU

GUNEYDOGU ANADOLU'DAKI UST SINAN FORMASYONUNUN
PETROL POTANSIYELI

PETROLEUM POTENTIAL OF UPPER SINAISi FORMATION IN SOUTHEAST ANATOLIA, TURKEY

Coskun NAMOGLU TPAO Arama, Grubu, ANKARA
Kaya COBAN TPAO Arama Grubu, ANKARA

O0Z: Giney Dogu. Anadolu Bélgesinde yer alan Paleosen yashi Ust Sinan Formasyonu c¢okelleri
sinirlandirilmig s1§ bir denizin (lagiin) gel-git dazliiglindeki dontisiimlii sedimantasyon {riinii olup,, bu ortamda
¢Okelmis olan. biyohefmal karbonatlarin bolgesel yayiiimlan, fasi.yesleri, yapisal konumlan ve rezervuar po-
tansiyelleri degerlendirilerek olasi yeni prospekt alanlar ortaya konulmustur.

‘tik olarak 1987'de Silivanka petrol sahasinda petrolii kesfedilen U. Sinan Formasyonu karbonatlarinin
petrol, potansiyellerine, aciklik, getirilmesi amaciyla yiiriitiilen calismada, bolgedeki tiim, petrografik ve paleon-
tolojik kuyu verileri (kuyu kirinti ve karat Orneklerinden), incelenip rezervuar jeolojisi agisindan
degerlendirilmisler' ve kuyu loglar ile kuyu. testleri, yardimiyla U. Sinan Formasyon rezervuar parametreleri
(rezervuar kalinligl» sonik ve efektif porazite» perméabilité, su ve petrol satiirasyonu, statik formasyon
sicakligi ve sicaklik gradyam, GR-sonik-rezistivite killilikleri, rezervuar ori.gin.al basinci, formasyon suyu tuz-
lulugu ve rezervuar akigkan ozellikleri) belirlenmistir. Elde edilen, bu verilerin yorumlanarak haritalanma-
laitntn yanisira kuyular' arasi gesitli korelasyonlar,, kesitler, cizelgeler ile fasiyes, kalinlik ve yapi-kontur hari-
talar1 da hazirlanarak bolgedeki potansiyel yeni alanlar saptanmig ve U. Sinan petrol potansiyeli ekonomik
yonden degerlendirilmistir',.

ABSTRACT : The Paleocene Upper Sinan Formation in South East Anatolia is a product of the cyclic sedi-
mentation on a tidal flat of a restricted marine environment (lagoon). As a reservoir, the Upper Sinan bioher-
mal carbonates have been studied to determine the regional distribution of 4he reservoirs, faci¢s distribution,
the reservoir properties and structural setting of Upper Sinan Formation.

As the aim of this study» the reservoir potential of the Upper Sinan carbonates whose first oil was dis-
covered at the Silivanka Oil field in 1987 has been determined by using the petrographical and paleontologi-
cal data of the cuttings and cores from the whole wells in the region and the data coming from the well logs
and well-site tests and the reservoir parameters such as pay-zon thickness, porosity, permeability, water/oil
saturations, static formation temperature» temperature gradient,, formation shale factor, original reservoir
pressure, formation water salinity and fluid properties have been evaluated and mapped. Basides many kinds
of well correlations» geological cross sections and diagrams, the regional distribution maps of the sedimenta-
ry faciés, reservoir thickness and the structure-contour maps have been prepared. Therefore» the oil potential
of the Upper Sinan reservoirs at new prospect areas in the region has been determined for their economic va-
lues.
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RIZE SAHASININ TEKTONIK YAPISI YE HIDROKARBON
POTANSIYELI (SE KARADENIiZ)

STRUCTURE AND HYDROCARBON POTENTIAL OF RIiZE AREA (SOUTH EASTERN BLACK SEA)

Metin YAZMAN TPAO Arama Grubu, ANKARA
Alexander GORSHKOV ~ TPAO Arama Grubu, ANKARA
Cetin MUMCUOOLU TPAO Arama Grubu, ANKARA
Haluk 1ZTAN TPAO Arastirma Grubu, ANKARA,

OZ: Rize kiyibtesi Giircistan'daki Gurian Cokiintiisiiniin yapisal bir devamidir. Kuzey-dogu Pontid'lerde ve
Adjaro-Trialetian'de cok yaygin olarak yiizeyleyen Neotetis'in yitimi ile ilgili..Orta Eosen yash ark volkanikle-
rini 4-5 km. kalmhgmdaki Oligosen-Kuvateraer yasli kirintilar uyumsuzlukla orterler,.. Kirintili ¢okel istifi.
icerisinde "camur-diyapir" yapis tipiktir',

Uzun yillardan beri. bilinen "Rize Petrol Sizintisi»> Rioni (Giircistan) Basenindeki petrol, iiretimi
sahanin petrol aramaciligi yoniinden 6nemini arttirmaktadir. 1992 yazinda TPAO/BP Ortakligi kapsaminda
yapilan Deniz Dibi Tarama ve Ornekleme g¢ahismalarinda, sizint1 jeokimyasal amagl orneklewnistir. CS-MS
caligmalarina gore petrol Ust Kretase veya daha geng,, erken olgun bir .kaynak kayadan muhtemelen May-
kop'tan tiiremistir. Cesitli yapisal ve stratigrafik kapanlarin bulundugu sahada rezervuar kayalari cesitli risk
faktorleri tagimaktadir,,

ABSTRACT : Rize area, is located, on offshore prolongation of Gurian Trough which overlies northern flank
of Adjaro-Triaietian Paleogene volcanic- zone. The trough is filled by thick (4-5 km.) Oligocene-Quateraary
terrigenous sediment which form linear diapir like folds.

Well- known. Rize: seep is the direct evidence of the hydrocarbon generation in the area. Recently this
seep has been sampled and dredged for geochemical purpose. Oil has been generated from early mature,
Late- Cretaceous or Tertiary source rock» probably Maykop. There .are several structural and stratigraphie
traps but reservoir rocks might carry some risk factors.
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CLNEYDOGU ANADOLU KUZEY ALANLARININ KANTITATIF BASEN
ANALIZI SONUCLARI VE PETROL POTANSIYELI

THE RESULT'S OF QUANTITATIVE BASIN ANALYSIS AND HYDROCARBON POTANTIALS iN
THE NORTH OF SE ANATOLIA

Remzi AKSU TPAO Genel Miidiirliigii Arama Grubu , ANKARA
Yilmaz GUNAY TPAO Genel Midiirliigii Arama Grubu , ANKARA

0Z: Kantitatif Basen Analizi, giiniimiiz petrol aramacihginda kullanilan tekniklerin-bugiin icin-gelebildigi son.
kusag1 temsil etmektedir., Tim yontem ve disiplinlerin sinerjistik bir biitiin icerisinde aramacilia yonelik
kullanihis1 sayesinde, "ne zaman", "ne kadar" "ne tip" hidrokarbon turetildigi ve bunlarin "nerede'*
kapanlandig1 gibi sorulara, eldeki veriler dogrultusunda yanitlar verilebilmektedir. Basende olusan ve firetilen
hidrokarbon miktarlar1 arasindaki iligkiyi sorgulayarak da saha gelistirme calismalarina yoneliktir.

Inceleme alaninda. Paleozoyik (Dadas Formasyonu) ve Kretase (Derdere, Karababa, Karabogaz
Formasyonlar1) yasgli anakayalar bulunur,. Petrol aramaciligi; sondaj hedefi ve olgunlagsma yoniinden
derinligin,, petrol ve kapanlarin olusum yasi yoniinden de zamanin bir fonksiyonu oldugundan .bu
formasyonlarin derinlik ve zamana karst hidrokarbon tiiretme potansiyelleri irdelenmistir. Caligmanin
sonuclarini toplu, olarak gostermek amaciyla» yorenin ekonomik petrol ve gaz tabani haritalari yapilmis; her
bir anakaya icin aranacak hidrokarbonun cinsi ve dagilmi, ile arama yapilmamasi gereken alanlar1 gosteren.
hidrokarbon tiirlim potansiyel haritalari cizilmistir.

Dadag Formasyonu Miyosen alioktonlari ile kapli alanda asiri olgun; nap cephesinin Oniinde gaz,,
Konidag- Sason hattinin giineyinde petrol turum, fazindadir.

Kretase yasli anakayalar; Indere-Erkenek giineyi, Piitiirge-Gtlileman-Kulp-Sason-Hizan-Hakkari
kuzeylerinde Miyosen alloktonlan ile Ortiilii alanda asir1 olgun; bu zonun giineyinde ise Kahramanmaras-Kulp
arasinda Miyosen alioktonlart sifir hattiyla siirli kusakta ve Kulp-Hakkari yoresinde dar bir kusak halinde
gaz zonunda; daha giliney alanlarda ise- petrol tliriim fazindadir.,

Alloktonlarla ortiilii bu kuzey kusakta minimum degerlerle yapilan hesaplama sonucunda,, toplami en
az 1.1. milyar ton serbest hidrokarbon bulunmayi1 beklemektedir.

ABSTRACT: Quantitative Basin Analysis represents the latest generation of petroleum, exploration
techniques, Using available data, and utilizing methods of all related disciplines,,, questions such as where,,
when.., waht type and how much hydrocarbons have been, generated and where: they have been trapped, can.
now be answered.

Paleozoic (Dadag Formation) and Cretaceous {Derdere» Karababa and Karabogaz Formations)
source rocks are found in the northern parts of the Southeast Anatolia. Hydrocarbon generation potentials of
these source rocks versus depth and time were plotted,. Economically producible oil and gas base maps of
the region were drawn,. In addition, hydrocarbon type,, distrubition and. prospective areas were mapped, for
each of the formations.

The results indicate that as a source rock, the Dadas Formation is" overly mature in. the area covered
by Miocene allocthonous units; it is in. gas generating; phase in front of the nappes and. in oil generating phase
to the south of Korudag-Sason line.

The Cretaceous source rocks are overly mature to the south of tndere-Erkenek and to the north of
Piitiirge-Guleman-Kulp-Sason-Hizan-Hakkari line in where the whole area are covered, by Miocene
allocthonous units. To the south of the above area in the line between Kahramanmaras and Kulp, to the limit
of Miocene allocthonous units,,, they are in gas generating phase,. This phase continues as a narrow belt
between Kulp and. Hakkari. Further south,, these rocks are in oil generating window.

Calculation using minimum, values indicate that this northern belt hid.es at least 1.1.. billion tons of free
hydrocarbons which await discovery.
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GUNEYD_OGU_ ANADOLU KUZEY ALANLARININ PETROL
POTANSIYELI:

PETROLEUM POTENTIAL OF THE NORTHERN PROVINCES OF SOUTHEASTERN ANATOLIA

Yilmaz, GUNAY TPAO Genel Miidiirliigii Arama Grubu, ANKARA
Remzi . AKSU TPAO Genel Miidiirligii Arama Grubu, ANKARA

0z: Bu ¢alismada Glineydogu Anadolu Bolgesinde yer' alan Arap Platformunun, kuzeyinde» biri iist Kreta.se,
digeri Ust Mtyosen'de yerlesen allokton stirtiklenim ortileri altindaki otokton istifin petrol potansiyeli
arastirilmigtir, bu amacla saha mostralar1 ve kuyu verilerinden yararlanilarak Ust Kretase'de bolgeye
yerlesen Kocgali- Karadut karmagiklari ve Hezan Grubu karbonatlarindan olusan birinci dilim alloktonlar ile
Ust Miyosen sonunda bolgeye yerlesen. Bitlis, Potiirge, Keban, Malatya metamorfikleri, Gulemen ofiyoliti»
Yiiksekova karmasigi, Clingiis formasyonu, Maden karmasifi, Berit metaofiyoliti gibi allokton birimlerin
toplam kalinlik haritalar1 yapilmistir. Ust Kretase ve Ust Miyosen ana surtiklenim donemleri arasinda, Orta
Eosen oOncesi olusan itki fayalri ile kuzey alanlarin etkilendigi, Ust Kretase birimlerinin kalinliginda ve
olgunlagsma degerlerinde anomalilere neden oldugu saptanmustir.,

Kahramanmaras-Hakkari arasinda kuzey-giiney yonli secilen glizergahlarda» giineyde acgilmig
kuyular, kuzeyde de pseudo kuyu olarak segilen noktalardaki, jeolojik istif, yorenin jeoloji tarihi gozetilerek,
diizenlenmis ve sonugta secilen noktanin beklenir jeoloji kesitleri elde edilmistir. Toplam 27 noktada jeoloji
istifi .irdelenmistir. Bu noktalar sunlardir:

1- Kesit : Narli- 1, Nasirl,,, indere

2- Kesit : Haydarli-2, Caglayancerit
3- Kesit : inisdere, Hacimuhammet Dagi, Eikenek
4- Kesit : Halof-1, Sincik,, Potiirge
5- Kesit : Korudag, Ciingiis

6- Kesit : Abdiilaziz- 1, Guleman,
7- Kesit : Zengilan- 1 » Hani

8- Kesit : Cirali-1, Kulp

9- Kesit. ; Papur-1, Sason.,, Boyluca-1
10- Kesit : Ozpinar-1, Hizan

11- Kesit: Korkandi!, Pervari.

12- Kesit : Subasi-1

Secilen noktalarin dolayindaki kaynak kaya ve hazne kaya Ozellikleri gbzoniline alinarak yapilan
degerlendirmeler sonunda; Ust Kretase. allokton kalinliklarinin 2500-3000 m'yi gectigi, alanlar ile Ust Miyosen
allokton kalinliklarinin 2000 ni'yi gectigi alanlarda» Arap Platformuna ait birimlerin petrol tiirimiiniin agin
olgun, oldugu, saptanmistir. Allokton. kalinliklarinin daha az goriildiigii ve kaynak kaya ile hazne kaya
sartlarinin uygun oldugu alanlar petrol potansiyeli olabilecek yerler olarak belirlenmistir,

ABSTRACT : This study concerns with the oil potantial of the sequence representing the northern edge of
the Arabian Paltform overlain by two allochthonous units placed on to the platform, edge, during Late
Cretaceous and Late Miocene tectonisms. Cretaceous allochthonous units includes Kocali-Karadut
complexes and. the carbonates of the Hezan. Group, Miocene allochthonous units consists of Bitlis, Potlirge,
Keban, Berit and Malatya metamorphics, Guleman ophiolite and. Yiiksekova, complex... To examine the oil
potantial of the autochthonous sequence first isopachous maps of the allochthonous units were drown. Than
along the selected profiles trending north-south between Kahramanmaras and Hakkari, actual well data in
the southern areas and. pseudo-well data obtained from regional geologic sequence in the north has been
used. Between Upper Cretaceous and Upper' Miocene overthrusting phases, pre middle Eosen, overthiusts
resulted in the abnormal thickening of the upper' Cretaceous units; and consequently resulted, in. abnormal.
maturation values in the northern areas.
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Geological successions were evaluated at total number of 27 points that geologic profiles given below
were, examined )

1- Profile : Naii1~I, Nasirl,,, Indere

2- Profile : Haydaiii-2, Caglayancerit

3- Profile : tnigdere, Hactomuhammed Dagi, Erkenek

4- Profile : Halof-1, sincik, Potiirge

5- Profile : Karadag, Clngiis

6- Profile : Abdiilaziz-1, Guleman

7- Profile : Zengilan-1 Haoi

8- Profile : Cindi-1, Kulp

9- Profile : Papur-1, Sason» Boyluca-1

10- Profile : Ozpinar-1, Hizan

11- Profile: Korkandil, Pervari

12-Profile: Subasi-1

As a result of the reservoir and source rock evaluation of the selected points,, oil generation of the
units belooging to the. Arabian Platform is found to be overmature in areas where the thickness of Creta-
ceous and Miocene allochthons are more than 2500-3000 m. and 2000 m. respectively. The sites that may
have oil potential were determined in areas where the allochthons are less thick and source rock and reser-
voir conditions are suitable.
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TRAKYA HAVZASI OLIGOSEN DELTA. SEDIMANLARINDAKI
STRATIGRAFIK KAPANLA!

STRATIGRAPHIC TRAPS IN OLIGOCENE DELTA OF THE THRACE BASIN, NORTHWEST TURKEY
M. Zihni AKSOY TPAO Arama Gunibu, ANKARA.

0Z: Kuzeybat1 Tiirkiye'deki Tersiyer Trakya havzasinda iki ana sediman depolanma ortami gozlenmektedir...
Alttaki sedimanlar Eosen sonuna kadar denizalt1 yelpazeleri olarak tiirbiditik akintilarla derin deniz ortam-
lan.nda ¢okelmislerdir (ortalama 3500 m. kalin) Ustteki Sedimanlar ise Oligosen boyunca bir delta kompleksi-
nin degisik as ortamlarinda ¢okelmislerdir (ortalama 2600 m, kalin),. BE calisma ustteki delta sedimanlan
lizerine yogunlastirilmistir.

Delta sedi m ani arinin depolanmasi, ¢dkelme hizinin sedimantasyon hizindan fazla olmasi nedeniyle
Trakya havzasinin Oligosen basinda yeterli sigliga ulagsmasi sonucunda baglamistir. Kompozit kuyu. loglari
ve GR-SONtK loglart kullanilarak delta sedimanlan Uste dogra tane iriiesrneli 13 ¢Ookel donemine
ayrllm1§lard1r Trakya havzasinin kuzeybatisinda .incelenen 37 kuyudaki GR-SONIK loglarinda gozlenen bir
tif seviyesi Datum olarak kullanilarak bu ¢okel donemleri 7 stratigrafik kesitte korele edilmislerdir. Bu. kore-
lasyon gostermektedir ki deltanin ilerlemesi kuzey, kuzeybati ve batidan giliney, giineydogu ve doguya
dogrudur. 37 kuyunun c¢alisilmasindan elde edilen veriler kullanilarak her ¢okel doneminin litolojjik ayirimi ve
kum orami haritalar1 gerceklestirilmistir. Bu bilgiler ve her bir ¢cokelim doneminin kalinlik dagilimlarindan
calisma alaninda bircok yeni arama sahalar1 belirlenmistir.

ABSTRACT : Two main depositional environments are recognized in the Tertiary sedimantary Thrace
Basin which is located in northwest io. deep marine environments by turbidity currents as submarine fans
(app. 3500 m thick) until the end of Eocene. At this time, the rate of subsidance was higher than the rate of
sedimentation. The upper sequence of sediments were deposited in various subenvirooments of a deltaic
complex, (app, 2600 m thick) throughout the Oligocéne. This study has focused on the upper sequence of se-
diments.

Deltaic deposition started in the beginning of Oligocéne when the environment of deposition, became
shallow as a result of the higher rate of sedimentation than subsidance. Deltaic sequence has been divided
into 13 coarsening upward depositional cycles by using the method of "well log sequence stratigraphy'.
These cycles have been correlated in. 7 stratigraphie sections flattened at a tuff level as marker datum, obser-
ved in. GR-SONIC logs of 37 wells located in the north-western part of the Thrace Basin» These correlations
show that progradaiton of the delta is from north, northwest and west to south, southeast, and east. Using
mainly GR-SONIC and composite logs as well as other data (logs, cores) obtained from 37 wells studied, lit-
hological separations and sand ratios of each cycle have been determined. Based, on these determinations
and thickness distributions of each cycle in the deltaic sequence, many exploration areas are delineated in
the- study area in which stratigraphie traps; may have: th most potential.
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MUHENDISLIK JEOLOJISI OTURUMU - i -

KAYA SEV YUZEYLERININ KORUNMASINDA YENI VE MODERN
TEKNIKLER GEOGRIDLER VE BITKILENDIRME

NEW AND MODERN TECHNIQUES FOR PROTECTING THE ROCK SLOPES GEOGRIDS AND
VEGETATION

H. Recep YILMAZ D.E.Univ. Miih.Jrfim Fak. Insaat Miih. B6l. Bornova, iZMIR

0Z: Kaya yiizeylerindeki don ve ayrisma etkileri parcalanma ve kaya diismelerine neden olur. Ozellikle kaya
sevler, yerlesim sahalarina, karaycilan veya demiryollarina komsu iseler, kirik kaya parcalarinin diisme riski
kaya sev ylizeylerini geogrid aglarla Orterek kontrol altina alinabilir. Yakin mesafelerle kaya yiizeylere
yapilan ankrajlai» gevsek ve kirik kaya parcalarinin grid donati allinda korunmasini saglar. Ayrica kink kaya
pargalarinin kaya yiizi ile grid aglar arasindan kontrollu olarak diigmeleri de saglanmis olur.

Sevlerin stabiiitesinin bitkilendirme yontemi ile arttirilmasi da yeni bir tekniktir. Yapilan pek cok
laboratEvar ve saha arastirmasi sonunda cesitli bitkilerin, ¢imlerin, calilik veya agaclarin koklerinin
derinlikleri., dayanimlar1 ve- konsantrasyonuna 'bagh olarak 6zellikle sig, translasyonel kayma ve gégmelere
kars1 sev stabilitesine direkt katki sagladiklar1 gosterilmistir. Bu olumlu etki zemininin kokler ile mekanik
olarak donatilaridinlrnasindao ve bitki terlemesi ile artan zemin emmesinin tesirinden kaynaklanir.

Bu caligmada tngiltete ve Italya'daki uygulama ornekleri ile 6zellikle kaya diigmelerine karsi korunma
yontem ve kurallar1 sunulacak olup, daha sonra bitkilendirmenin fiziksel etkileri ile kayma mukavemetine
etkileri» en onemli Ozellik ve fonksiyonlari, dik ve sarp kaya sevlerin, stabiiizasyonu incelenecek» ayrica kaya
sevlerde- bitkilendirme potansiyelinin arttirilmasi icin uygulanabilecek yontemler aciklanacaktir,

ABSTRACT: Weathering and frost action on lock faces often lead to spailing. When these are adjacen to
public areas,, roads and railways, the hazard of falling fragments may be controlled by cladding the face with
geogrids. Closely spaced anchors ensure that the giid retains loose fragments. Alternatively, wider spacing
will channel the debris in a controlled fall between the lock face and the grid.

The enhancement of slope stabilitiy by vegetation is also a new technique. The work of several fild
and laboratory researchers shows that, the depth, strength and concentration of roots of grasses, shrubs and
trees are such that they car contribute directly to the stability ol slopes, with respect to shallow translational
failures. This beneficial action arises primarly from the mechanical, reinforcement of soil by roots and the
increased, soil section resulting; from plant transpiration...

In this study; especially the. protection procedures, anad rules against rock falls will be presented with
applications in England and Italy and later, the physical effects of vegetation» and the effects on soil strength,
the salient properties and functions of vegetation, stabilisation of cliffs and rock faces will be examined with
the techniques; for increasing, the potential for vegetation on rock faces..
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GULEDAR BARAJI DERIVASYON TUNEL GUZERGAHINDAKI
(CUBUK, ANKARA) KAYA BIRIMLERININ
MUHENDISLIK JEOLOJISI INCELEMESI

ENGINEERING GEOLOGICAL INVESTIGATION ON TOE ROCK UNITSALONG THE DERIVATION
TUNNELALIGNMENT OF THE GULEDAR DAM (CUBUK, ANKARA.)

Aydin OZSAN Ankara Universitesi Fen Fakiiltesi,. Jeoloji, Miihendisligi Boliimii» ANKARA.

0OZ: Bu calisma ile» Gttledar Barajmin yapimina baslamadan énce acilacak derivasyon tiinel giizergahindaki
kaya. birimlerinin jeolojik ve jeoteknilc Ozellikleri, saptanmistir. Tiinel giizergahi ve dolayinda baglica, iki forma-
syon yiizlek verir. Triyas yash Giitedar Formasyonu» volkanik ve metamorfik kayaglann i¢indeki Permiyen-
Karbonifer yaglt kirectagi bloklarindan olugur. Bu formasyon tiizerine agisal uyumsuzlukla gelen Sirkeli For-
masyonu, az. tutturulmus ve tutturulmamis cakiltagi, kumtasi, miltagt. ve kil seviyelerini igerir... Q ve Jeomefca-
nik - RMR sistemlerine ait kaya siniflamalan, tiinel giizergahindaki kaya birimlerinden bulunan jeoteknik pa-
rametrelerden, ¢ikarilmistir. Giiledar Baraji derivasyon tiinelindeki kaya birimleri igio. farkli destek kategorileri
Onerilmistir.

ABSTRACT: In this .study, the- geological and geotechnical. properties of the rock, units along the derivation.
tunnel alignment were evaluated before construction of the Giiledar dam.,. The- main two formations crop out
on the tunnel alignment and its vicinity. Giiledar formation in Triassic aged consist of volcanic and metamorp-
hic rocks with the Permian-Carboniferous limestone blocks, Sirkeli Formation which, overlay Giiledar Forma-
tion unoonformabiy consist of weakly consolidated and unconsolidated conglomerate, sandstone and siltsto-
ne with clay interclations. Q and Geomechanical-RMR rock classifications were made by using the
geotechnical parameters evaluated, from the rock units- of the tunnel alignment. The different, support catego-
ries have been proposed for the rock units of the derivation tunnel of the Giiledar dam.





