The iron used within the concrete is not adversely affected by pumice because it does not
create an acidic or basic environment. Therefore, no measure such as cathodic protection is
required when it is used as a filling material in pipe-lines. Use of pumice in prefabricate
housing is also advantageous due to its high porosity (isolating material), elasticity (resistant
to quakes) and resistance against high temperature (against fire). Its porous structure makes
it a very suitable isolating material against moisture, noise and heat. When mixed with
gypsum in certain proportions, it can be used in manufacturing bricks and roofing tiles.
Owing to these characteristics, pumice is also suitable for use in agriculture and dye-
industry as filling and filtering material.

In this study, some characteristics of the plasters made using river-bed sand and pumice
mixtures were compared by carrying out some tests at the laboratories of the POMZA
EXPORT Ltd. based in Menderes, izmir. The tests were all performed in accordance with
the related technical directives of the Ministry of Construction and Settlement.
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Hidrokarbon aramaciliginda petrol jeokimyasi ve durayh karbon
izotoplarindaki yeni gelismeler

Kadir GURGEY
Tiirkiye Petrolleri Anonim Ortakligi, 06520 Ankara-Tiirkiye

Hidrokarbon aramaciliginda kullanilan Petrol Jeokimyasi’nin bir amaci da hidrokarbon
(petrol, dogal gaz, kondensat) bulunmasinda var olan kaginilmaz riski azaltmaktir. Duray/i
Karbon Izotoplari (DKI) petrol jeokimyasinda kullanilan bir ¢ok parametre arasinda
sicaklik, bakteriyel alterasyon ve hidrokarbonlarin kaynaktan reservuara gocii sirasindaki
duraylihg! yliziinden énemli bir yere sahiptir.

Karbon "’C ve °C olmak iizere iki durayli izotopa sahiptir ve '*C/"*C bollugu yaklasik 99:1
dir. Hidrokarbonlari olusturan kerojenin (normal ¢oziiciilerde ¢dziinmeyen organik madde)
DK kompozisyonu atmosferik karbondioksit, su tuzlulugu, sicaklig1 ve ortamda yasayan
organizmalar gibi gevresel 6zelliklerle kontrol edilir. Bu yiizden, DKI degerlendirmelerinde
cokelme ortami ozellikleri de dikkate alinmahdir.

DKI, 1970’li yillarda tiim petrol, tim gaz ve tim kaya Oziitleri lizerinde Olgiilerek
korelasyon ¢aligmalarinda hidrokarbonun tiimiinii temsil eden bir parametre olarak
kullanilmistir. Daha sonra 1980’li yillarda dlgiimler, petrollerin ve kaya 6ziitlerinin doymus
hidrokarbonlari, aromatikleri, asfalten fraksiyonlar1 ve kaynak kaya kerojeni iizerinde
yapilmaya baglanmis ve bunun tim DKI 6lgiimlerine gore daha avantajli oldugu
gozlenmistir. Avantajlar 6zellikle petrol-petrol (genetik petrol tipi adedi kaynak kaya tipi
adedini belirler) ve petrol-kaynak kaya (go¢ yollar1 hakkinda ipuglari vererek prospektlerin
basarili olmasina yardimei olur) korelasyon ¢: 'ismalarinda daha belirgindir.

Aslinda 1980°1i yillarda kesfedilen ancak son yillarda _ analitik gelismelerin daha da
yogunlastigi ve petrol, dogal gaz ve kaynak kaya oziitlerini olusturan molekiillerin
DKi'lerini ayri ayri olgebilen Gaz Kromotografisi-Izotop Orani-Kiitle Spektrometresi
(GKIOKS), petrol jeokimyasinda yeni bir sayfa agmistir. Bu teknikle, petrol-petrol, gaz-gaz
korelasyonlarinda, ¢okelme ortami yorumlarinda, ve ozellikle de gazlarin olgunluk seviyesi
(vitrinit yansmmast (%Ro) eslenegi olarak) tespit caligmalarinda daha basarili sonuglar
alinmistir.

Bu makalede, DK{’lerin hidrokarbon aramaciligindaki uygulamalari, yukarida ozetlenen
alanlara paralel olarak hem diinyanin degisik havzalarindan ve hem de Tirkiye’deki
havzalardan alinan saha uygulamalariyla agiklanacaktir.

Petroleum geochemistry and recent advances in stable carbon isotopes
in hydrocarbon exploration

One of the aim of petroleum geochemistry in hydrocarbon (petroleum, natural gas, and
condensate) exploration is to reduce the risk to find hydrocarbons. Among the many other
parameters used in hydrocarbon exploration activities, Stable Carbon Isotopes (SCI) appear
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to take a significant place because of its high stability against temperature, bacterial
alteration and hydrocarbon migration from source to reservoir.

Carbon is a mixture of two stable isotopes '*C and 13C with an approximate '*C/"C ratio of
99:1. SCI composition of kerogene (insoluble organic matter in normal solvent) from which
hydrocarbons are generated is determined by a number of environmental properties such as
atmospheric carbondioxide, water salinity, temperature and original living organisms. One
has to take these environmental properties into consideration during the evolution of SCI.

SCI is initially used as a bulk parameter for investigating correlations among oil, source
rock extracts and natural gases in early 1970’s. Later on, evaluating the values of saturates,
aromatics, asphaltene fractions and kerogenes is found to be an overhelmingly great
advantage over the bulk SCI values in early 1980’s. Advantages are particularly obvious in
oil to oil and oil to source rock correlation studies.

In the past few years significant analytical advance has undoubtly been Gas-
Chromatography- Isotope Ratio- Mass Spectrometry (GCIRMS) which provides SCI values
of individual components in petroleum, natural gases and source rock extracts. Individual
isotope values obtained with this tecnique will have a great deal more certanity in the study
of correlation among oil and natural gases and particularly maturity level determinations for
natural gas and to some extend to get an idea on depositional environmental conditions.

[n this article, several applications of SCI in the hydrocarbon exploration activities covering

the topics given above will be provided from the case studies taken from the worldwide as
well as from the Turkish basins.
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Tortoniyen resifal kiregtas: seviyesinin ii¢ tip rezervuar modellemesi,
Adana Baseni, giiney Tiirkiye

Haki NAZ'. Ugur KARABAKIR®

iniI‘/ﬂ:\'C’ Petrolleri A.0. Genel Miid., Arama Grubu, Ankara.
“Tirkive Petrolleri A.O. Genel Miid., Arastirma Grubu, Ankara.

Adana baseni Neojen yash klastik dolgulu bir basen olup karbonatlar sadece Alt Miyosen
ve Tortoniyen i¢inde mevcuttur. Tortoniyen karbonat seviyesi, Tortoniyen klastiklerinin alt
kesiminde, kalinlig1 20 metreye varan ve basenin si1g self alaninda yayilim gésteren resifal
yigisimlardan ibarettir. Bu resifal birimin yeraltinda reservuar olabilme potansiyelini
arastirmak igin jeolojik ve petrofizik veriler kullanilarak ii¢ ayri tipte rezervuar modellemesi
(¢okel, seviye ve akiskan-birim) yapilmistir.,

Jeolojik veri tzerine kurulan modellemede, biitiiniiyle yiiksek diizey birim sisteminde
cokelen resifal istif i¢inde iki ¢okel fasiyes rezervuar birimi (CFB-1 ve CFB-2)
tanimlanmistir. Bunlardan CFB-1 algal tanetas! ¢okel dokusunda olup ince kesitlerde % 10
ile 30 arasinda degisen kristal arasi ve kalip boslugu tipinde gézeneklilige sahiptir. CFB-2
ise algal istiftasi/baglamtasi ¢okel dokusu gosterir ve yiiksek matriks orani (%50) diisiik
gozeneklilik (< %10) degerleri ile karakteristiktir.

Karot tapa gozeneklilik ve gecirgenlik degerleri jeolojik veriler ile birlikte kullanilarak istif
S ayrn rezervuar seviyesine ayrilarak modellenmistir. Bunlardan I, III ve V. seviyeler
genelde ortak rezervuar karakteristiklerine sahiptirler; ortalama %28 gozeneklilik ve 22 md
gecirgenlik gosterirler. Bu seviyeler CFB-1 iginde yer alirlar. I1. ve IV. rezervuar seviyeleri
ise bagil olarak daha disiik ortalama gozeneklilik (%21) ve gegirgenlik (2.6 md) degerleri
sergilerler, ve CFB-1 ve CFB-2 iginde yer alirlar.

Akis birim (flow unit) modeli insa etmek i¢in karot goézeneklilik ve gegirgenlik verilerinin
yaninda, 6 adet civa enjeksiyonu kapiler basing 6lgiimleri kullaniimistir. Asil olarak iki akis
birimi tanimlanmistir. F1 akis birimi %28 ortalama gozeneklilige ve 18 md gegirgenlige
sahip olup iyi kalitede akig birimi rezervuaridir. Esik basinci 24 ile 55 psia arasinda, kalici
islauimh faz doymuslugu ise %24-34 arasinda degisir. Bosluk bogazi ¢aplari 10 um
kiiciiktiir. 2 um kiigiik ¢aplar toplam bosluk bogazi ¢ap dagiliminin % 62’ sini olusturur. F1
akis birimi I. ve II1. rezervuar seviyelerinde egemendir. Olasilikla V. rezervuar seviyesini de
temsil etmektedir ve ¢ogunlukla CFB-1’e karsihk gelirler. Degisik gegirgenlik degerleri
(0.77-32 md) gosteren F2 rezervuar birimi %16-27 arasinda gozeneklilige sahiptir. F2
birimine gore, diisiik esik basinci (6-9 psia) degerleri gosterirler. Kalict islatimh faz
doymuslugu oldukga yiiksek olup %64-72 arasindadir. Bosluk bogazi ¢aplar: degiskendir ve
en kiigiik degerlerden 36 um kadar gikan bir ¢ap spektrumu iginde dagilim gosterirler. F2
rezervuar birimi II. ve IV. seviyeler iginde yer alirlar, ve ¢ogunlukla CFB-2’ye karsihk
gelirler. F2 birimi istifin biitiiniinde ince seviyeler olarak da mevcuttur.
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Three type reservoir modelling for Tortonian reefal limestone in Adana
Basin, south Turkey

The Neogene Adana Basin is a clastic filled basin and contains carbonates in the early
Miocene and Tortonian sections. In the very lower part of Tortonian, 20 m-thick reef
mounds are present across the peripheral part of the basin. On the geological and
petrophysical basis, the reef mounds are studied in the subsurface in an attempt to develop
depositional, layer and flow-unit models.

On the geological basis, mainly two depositional units (DU-1 and DU-2) are defined in the
reefal sequence formed during the highstand. DU-1 consists of algal grainstone with 10 to
30 % thin-section moldic and i tercrystalline porosities. DU-2 shows algal
packstone/boundstone texture with high micritic matrix (up to 50 %) and lower porosity
values (<10 %) characteristic for the DU-2.

Combining the geological data with core-plug porosity and permeability, five-layer units are
delineated in the sequence. Layer I, III and V have equivalent average porosity of 28 % and
22 md of permeability, and are contained in the DU-1. The porosity and permeability values
in the Layer Il and IV are, however, relatively low and averaging around 21 % and 2.6 md.
Layer Il and IV are in the DU-I and DU-II respectively.

The properties used to derive flow units are the core-plug porosity and permeability, and 6
mercury-injection capillary pressure measurements. Two flow units (F1 and F2) are mainly
defined. Flow-Unit F1 has a porosity of 28 % and 18 md permeability, and displays good
flow unit characteristics. Threshold pressure is between 24 and 55 psia. Trapped wetting
phase saturation is in the range of 22-34 %. Pore-throat diameters are smaller than 10 um;
less than 2 pum size makes up 62 % of the total pore-throat size population. The F1 tends to
dominate in the Layer I and III, and more likely in the Layer V. It mainly corresponds to
DU-1. Flow-Unit F2 with varying permeability (0.77 to 32 md) has porosity between 16 and
27 %. It relatively shows very low (6 to 9 psia) threshold pressure. The trapped wetting
phase saturation is fairly high ranging between 64 and 72 %. Pore-throat diameters are
variable; small and relatively large measurements are widespread in a spectrum of 0 to 36
um and the diameters less than 2 um form 37 to 52 % of the total pore-throat size
population. The F2 is contained within the Layer II and IV and more often corresponds to
DU-2. This unit also exists as thin layer throughout the sequence.
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Giiriin (Sivas) giineybatisisnda Jura-Kretase birimlerinin organik
olgunlasmalarmin incelenmesi

Mehmet ALTUNSOY'. ilker SENGULER?, Orhan OZCELIK'

’:(‘umluu*iye! Universitesi Jeoloji Miihendisligi Boliimii, Sivas
"M T.A. Genel Miiduirliigii, Ankara

Bu calismanim amaci, Giiriin (Sivas) giineybatisinda yer alan Jura - Kretase yasli birimlerin
organik olgunlagsmalarini organik jeokimyasal yontemlerle incelemektir.

Jura - Kretase yasli birimler genel olarak kiregtaglarindan olusmusglardir. ~ Fakat bazi
diizeylerinde dolomitik ve killi kiregtaslarina da rastlanilmaktadir. Kiregtaslari orta ve kalin
katmanli. krem. beyaz. gri ve kahverenkli, gogunlukla mikrit fasiyesinde, yer yer de pelletli
istiftast, stromatolitli ve foraminiferli vaketasi seklinde gokelmistir. Bunlarin kahinlhklar
1700 - 2700 m arasinda degismektedir. Birimin orta diizeylerinde kirik ve catlaklara
yerlesmis asfalt izleri goriilmektedir.

Bu birimlerde toplam organik karbon igerigi ortalamasi % 0.42 dir. Egemen organik madde
tiirii olarak amorf organik maddeler bulunmaktadir. Hidrojen indeksi degerleri ise 445
mgHC/gTOC ye kadar ulagsmaktadir. Vitrinit yansimasi degeri, ortalama % 0.61, Tmax
degeri ise 416-436°C arasindadir. Spor renk indisi kahverengi ve kirmizi renkleri
géstermektedir. Bu sonuglar incelenen birimlerin bazi diizeylerinde yeterli organik
olgunlagma oldugunu ve petrol olusabilecegini gosterir.

incelemesi yapilan kiregtaglart bol miktarda stilolitik yapiya sahiptir. Stilolitler i¢inde
goriilen koyu renkli maddeler ise organik kalintilar, pirit ve ¢oziilemeyen minerallerden
olusmaktadir.  Organik karbon / sedimantasyon iligkisi ~ ortamsal  6zelliklerin
karsilastirilmasinda ~ kullanilmaktadir.  Yitksek  tretkenlige sahip alanlar yiiksek
sedimantasyon orani ve toplam organik karbon orant ile karekteristiktirler. Organik karbon /
sedimantasyon iliskisine gore organik maddeler kismen oksik kismen de anoksik ortamda
¢cokelmislerdir.

Organic maturation of the Jurassic-Cretaceous units, southwest Giiriin
(Sivas)

The aim of this study is to determine the organic maturation of the Jurassic - Cretaceous
units by organic geochemical methods in the southwest of Giirtin (Sivas).

Jurassic - Cretaceous units are mainly represented by limestones. However, some levels of
this units contain dolomitic and clayey limestones. The limestones are medium to thick
bedded, cream - white - gray and brown in color, generally in micritic facies, sometimes
deposited in pellets grainstone, stromatolites and foraminiferous wackestone in some places.
The thickness of these limestones are ranging from 1700 to 2700 m. There are asphalt track
in the crack and fracture in medium levels of the units.
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These units have a mean value of 0.42 % of total organic carbon. Organic matters are
composed predominantly of amorphous organic matter. Hydrogen index values reach up to
445 mgHC/gTOC . The mean vitrinite reflectance value is 0.61 and Tmax ranges between
416 - 436 °C. Spore color index represent brown and red color. By evaluating these data, the
Jurassic - Cretaceous units are regarded as mature source rock for petroleum at some levels.

The investigated limestones have a number of stylolithic structure. Dark colored matters in
styilolite composed of organic residual, pyrite and insoluble minerals. The organic carbon /
sedimentation rate relationship was used to compare environmental characteristics. High
productivity areas are characterized by high sedimentation and high total organic carbon.
According to the organic carbon / sedimentation rate relationship, organic matters in
investigated limestones deposited in both oxic and anoxic environments.
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Giineydogu Anadolu Bindirme ve Kivrim Kusagi 6neyindeki yapisal
kapan modellerinin sismik tanimlari ve hidrokarbon aramacihgindaki
onemi: Kusagin bati boliimiinden bir 6rnek, Tiirkiye

Metin KORUCU

Tiirkive Petrolleri Anonim Ortakligi (TPAO), Ankara, Tiirkive.

Prekambiriyenden giiniimiize kadar stratigrafik istif bulunan Giineydogu Anadolu Bindirme
ve Kiviim Kusaginda ve foreland basenlerinde 1960'li yillardan beri arama calismalari
yaptimaktadir. Bolge Paleozoyik tektonigi gegirmis olmasina ragmen, kivrim-bindirme
yapilar1 Kretase ve Miyosen sikisma tektonigi sirasinda olusmustur. Kusakta, Miyosen
sonrasi Indentation tektonigine maruz kalmasi sonucunda bolgesel olgekli yanal atimh
faylar gelismistir.

Bindirme kusag1 yaklasik olarak dogu-bati yonlii uzanmakta olup i¢ ana zona ayrilmaktadir:
Kuzeydeki karmasik naplar ve overthrust zonu. Kusak onii imbrike zonu. Giineydeki
foreland basenleri ve yapilari. Calisma sirasinda, Kusagin bati bolimiinde Adiyaman-
Diyarbakir arasinda, kuzey-giiney ve dogu-bati yonli bircok sismik kesit incelenmistir.
Kuzey-giiney hatlar. kusak onii imbrike zonundan foreland yapilarina kadar uzanmaktadir
ve Kretase ve Miyosen detachment yiizeyleri tariflenebilmektedir. Dogu-Bati yonli hatlar
ise. Kretasede kivrimlanan tabakalarin yirtilma faylari ile pargalandigini ve bu faylardan
bazilarimin Miyosen doneminde yeniden aktiflestigini gostermektedir. Miyosen detachment
yiizeyi Kretaseninkinden yapisal olarak daha yiiksekte olup genelde Miyosen bindirmeleri
~ daha dik ramp'lere ve daha yiiksek atimlara sahiptir.Kretase ve Miyosen yapilari, bazilari
yiizeylemis olan Miyosen sonrasi yanal atimli fay sistemleriyle par¢alanmistir.

Bindirme ve kivrim kusagi Siluriyen ve Kretase olmak iizere iki ana petrol sistemini
icermektedir. En erken petrol tiiriimii Kretase sonunda gerceklesmistir. Bu nedenle. en
onemli yapisal kapanlar ayni yasta karbonat rezervuarlarina sahip Kretase yapilaridir. Bu
doneme ait dubleksler ve imbrike yapilari olarak tariflenen yapisal kapanlarda petrol
kesifleri yapilmis olup halen iiretime devam edilmektedir.

Seismic expression of structural traps and their importance in
hydrocarbon exploration in Frontal Fold and Thrust Belt: examples
from the western part of the belt, Turkey.

The Southeast Anatolian Fold and Thrust Belt and its foreland basins, which have been
explored for oil since the 1960's, exhibit a continuous sedimentary succession from
Precambrian to recent. Although the southeast Anatolia experienced Paleozoic tectonism,
the fold-thrust belt structures were formed during the Cretaceous and Miocene
compressional tectonics. The belt has also been effected by the post-Miocene indentation
tectonics. which formed the major strike-slip faults of the region.
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The thrust belt trends approximately east-west and is divided into three major zones;
complex nappes and overthrust zone (the hinterland) to the north, the frontal imbricate zone,
and the foreland basins and structures to the south. We have examined many north-south
and east-west trending seismic reflection profiles in western part of the fold-thrust belt
between the towns of Adiyaman and Diyarbakir. The north-south profiles extend from the
frontal imbricate thrusts of the belt to the north, into the foreland structures to the south, and
may show a Cretaceous and a Miocene detachment surfaces. The east-west profiles suggest
that the Cretaceous folded strata were displaced by the tear faults, some of which may have
been reactivated during the Miocene. The Miocene detachment is structurally higher than
Cretaceous detachment. In general, the Miocene thrusts have steeper ramps and larger
throws than the Cretaceous thrusts. Both Cretaceous and Miocene structures have been
displaced by post-Miocene strike-slip faults some of which are exposed at the surface.

The fold-thrust belt contains two main petroleum systems; the Silurian and Cretaceous. The
earliest oil generation started toward the end of the Cretaceous. Therefore the most
favorable structural traps are found in the Cretaceous structures, which contain the
Cretaceous carbonate rocks as reservoirs. Recently producing fields were discovered in
these structural traps which are defined as dublexes and imbricates.
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Yer Secimi: Ge¢mis ve giiniimiiz, jeo-miihendislik uygulamalarinin
onemi, islevi ve sorunlar

Resat ULUSAY
Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii, Beytepe, 06532 Ankara

Yer se¢imi, ¢ok eski tarihlerden bu yana devam eden bir siirectir. Bu siireg; 6zellikle sanayi
devriminden itibaren, hizh bir ntifus artismin yasandig1 ve ¢evresel degerlerin farkedildigi
giinimuze kadar onemli Ol¢lide gelisme kaydetmistir. Bir projenin yer segiminde,
tasariminda ve insasinda jeoloji ve mithendislik jeolojisi ile ilgili girdilerin 6nemli bir yeri
vardir. Jeolojik etkiler iki grupta degerlendirilebilir. Birincisi; deprem, heyelan, taskin ve
zayif jeolojik birimler ile atiklarin olusturdugu sorunlu zeminlerin neden oldugu jeolojik
risklerdir. Diger grupta ise, proje yapilarinin jeolojik c¢evre iizerindeki dogrudan etkisi ve
teknik girisim sirasinda yapmin etkisiyle kaya ve zeminlerde gelisen davranis bigimi
yeralmaktadir. Bu hususlarin ve olasi risklerin, yer se¢iminden proje sonuna degin
miihendislik jeolojisinin katkisiyla belirlenmesi, ekonomiyi ve giivenligi birlikte saglayan
miihendislik projelerinin tiretilmesinde ¢agdas bir gereksinim olarak kabul edilmektedir.

Bu bildiride, yer se¢iminde gegmisten giiniimiize degin etkin olan faktorler ve gelismeler
dzetle sunulmus, jeoloji mithendisliginin ve 6zellikle mithendislik jeolojisi uygulamalarinin
versecimi ve mithendislik projelerinin degisik asamalarindaki ve jeoteknik kavramu igindeki
yeri ve iglevi lizerinde durulmustur. Ayrica jeoteknik etiitlerin anahatlari verilerek, giiniin
kosullarina gore jeoloji mithendisligi egitiminde ve hizmetigi-egitimde yapilmasinda yarar
goriilen diizenlemeler ve gereksinimler tartigiimistir.

Site selection: Past and present, importance and function of geo-
engineering applications, and problems

Site selection has been going on since the earliest times. The process has increasingly
evolved throuh the industrial revolution to the present period of the exploding population
and environmental awareness. Geological and engineering geological inputs have an
important impact on site selection, project design and construction. The geological impact
may take two forms. First, there are geological hazards or problems including earhquakes,
landslides, floods and difficult grounds such as weak materials and wastefills. The direct
effect of the project structures on geology and the response of the soil and rock materials to
the environmental changes induced by the structures are considered as second group
impacts. In order to produce engineering projects satisfying both economy and safety,
estimation of these problems or risks by engineering geological investigations from the early
beginning of site selection to the end of construction is accepted as a contemporaneous
requirement.

In this presentation, important factors on site selection and related developments from the
carliest time to today are briefly outlined, and the role and function of geological
engineering, particularly of engineering project and in the concept of geotechnique are
discussed. In addition, fundamentals of geotechnical investigations with possible

69



modifications and requirements during graduate and post graduate education in geological
engineering are presented.
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Seyhan-Kavsak projesi enerji tiineli giizergahindaki stabilite sorunlar:

Sedat TURKMEN

Mersin Universitesi Miih. Fak. Jeoloji Miih. Bél, Mersin

Seyhan-Ku. sak Projesi, Adana’nin kuzeyinde Kozan ilgesinin 40 km kuzetbatisinda Seyhan
nehri {izerinde 30 m yiiksekliginde bir bent ve yaklasik 9 km uzunlugundaki 10 m ¢aph
enerji tiineli ile Hidroelektrik santrali ve sanat yapilarindan olusmaktadir.

Seyhan nehrinin iki ana kolu, Zamanti ve Goksu ¢aylarinin birlesme yerinde (Kavsak)
diigiiniilen bent yeri, Permiyen yash kiregtasindan olugmaktadir. Tiinel giizergahinda
Paleozoyik ve Mesozoyik yash degisik kayaglar yeralir. Litolojik, topografik ve yapisal
ozelliklerden kaynaklanan stabilite sorunlari sézkonusudur. Proje, Jeolojik ve jeoteknik
ozelliklerden dolayr Kesin Proje asamasinda ¢ok defa degisiklige ugramistir. Tiinel-santral
sistemindeki projenin, tiinel giizergahinin degisiklige ugramasi maliyet ve zaman artigina
neden olmustur. Gokgoz kdyl ve Andirap mevkiindeki Heyelanlar ve zayif zemin kosullari,
proje degisiklikleri tizerinde ©nemli rol oynamistir. Giizergah alternatifleri stabilite
sorunlarindan dolay1 sinirli kalmaktadir.

Tiinel giizergahinda heyelanlar ve zayif zemin sorunu olan alanlarda agtirilan temel
aragtirma sondaj verileri Gokgoz koyi yakininda bulunan heyelan alaninin tektonik etkilere
maruz kalan ince kirintilh kayaglardan kaynaklandigii gostermistir. Kiltagi-marn ve fay
kilinden olusan birim iizerinde kalin kiregtast bulunmasi duraysizlig: arttirmaktadir.

ikinci 6nemli sorunlu alan Andirap mevkiidir. Permo-Karbonifer yash karbonlu seyl-
kuvarsit-gist ve kiregtagi ardalanmali litolojilerden olusan bu kesim son derece zayif ve
duraysizdir. Zayif olan bu litolojiler tizerinde de kalin kiregtagt birimleri
bulunmaktadir. Tabaka egimleri ile siireksizliklerin egim yonlerinin yamag yoniinde olmast,
tistiinde bulunan kiregtas1 birimlerinden bosalan yeraltisularinin kismen gegirimsiz olan bu
birimin dokanaginda birikmesi ve kaynaklar olusturmast duraysizhgi kolaylastiran
etkenlerdir. Kaya akmasi ve yamag molozu birikimi yaygindir.

Bu alanlarda tiinel degisik alternatiflerle gegilmeye ¢alisilmis ve projede bir ¢ok degisiklige
¢gidilmek zorunda kalinmistir.

Slope stability problems of power tunnel alignment of Seyhan-Kavsak
project

The Seyhan-Kavsak project area lies approximately 40 km to the Northwest of Kozan at the
north of Adana city, where Zamanti and Goksu rivers merge to form the Seyhan river.

The present project is composed of a small dam about 30 m high and a power tunnel

approximately 9 km length and 10 m in diameter, which runs along the south eastern flanks
of the Seyhan river valley and a power house.
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Kavsak limestone which is composed of dark Permian limestone mainly crops out around
the dam site. The various Palaeozoic and Mesozoic outcrop along the alignment of the
power tunnel. The geotechnical problems caused by the topographic and lithological
features as well as tectonics effects were identified.

The project were changed during the final stage of planning because of the geological and
geotechnical problems. These changes increased the cost of the project and also the
construction period.

Two distinct sections were identified along the power tunnel, where instable and weak rock
impose an influence on tunnel operation. First instable area is near the Gokgoz village (km
1+1500). This area is characterised by the presence of distinct debris cover and also
presents old landslide appearance. An mvestigation borehole drilled in this area revealed
that the light coloured limestone alternating with greenish and reddish marls and clayey fault
gouges were largely sheared and faulted.

The second area where the slope instability observed is located around Andirap village.
This is characterised by the presence of distinct debris cover and layer of loose materials
and rock mass sliding /falling towards the river gorge. In boreholes dark green and black
coloured carbonaceous shales alternating with limestone and quarzites generally have low
permeabilities.

The power tunnel alignment projects were modified several times in these areas, because the
final stage of the project was influenced by alof of changes.
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Kuvaterner yash killi aliivyal zeminlerin kayma dayanim ézellikleri ve
tasima giicleri: Niksar havzasi

Isik YILMAZ

Cumhurivet Universitesi, Jeoloji Miihendisligi Béliimii, 58140 Sivas -

Bu ¢ahsmada Niksar havzasinda, Kelkit nehrinin sag sahilinde yer alan killi aliivyal
zeminlerin kayma dayanimlarinin belirlenmesi ve insaat uygulamalari, &zellikle de tasima
giicli agisindan degerlendirilmesi amaglanmistir. Calisma laboratuvarda kayma dayanimi
deneylerini ve sahada ise standart penetrasyon deneylerini ve gézlemleri kapsayacak sekilde
gergeklesmistir.  Calisma alaninda temel zemini olarak kullaniimasi muhtemel bu
diizeylerden alinan drneklerin yarisi (3 tane) CL (diisiik plastisiteli inorganik kil) iken diger
varist (3 tane) ise CH (yliksek plastisiteli inorganik kil) grubunda yer almaktadir. Elde
edilen drenajsiz kayma dayanimi degerleri, zeminlerin kivamhligina yaklagim amaciyla
onerilen siiflamaya gore; kati-sert kivami isaret etmektedir. Bu seviyelerde yapilan SPT
testlerinden elde edilen darbe sayilarina gore yapilan degerlendirme de ayni kivam sonucunu
vermektedir. Tim havza icerisinde 15 m derinlige kadar yapilmis olan 24 sondajda elde
edilmis darbe sayilarina gére olusturulan zeminlerin kivamhlik dagihmi kesiti ile kati
kivaml zeminlerin ¢ok yaygin oldugu ortaya konulmustur. Ince taneli diizeyler igin; 3
siivenlik faktorii ile hesaplanan en kotii kosul olarak kabul edilen suya doygun kosullardakl
tasima glicti degerleri, qahsma alanindaki CL grubu zeminler igin 2.76 kg/cm? iken CH
grubu olanlar igin 4.07 kg/em’ dir. Suya doygun olmayan kosullardaki tasima gucu degerleri
ise, CL grubu zeminler igin 2.97 kg/cm iken CH grubu olanlar igin 4.05 kg/cm’® dir. Suya
doygun ve doygun olmayan kosullar i¢in belirlenen giivenli tasima giiglerine bakildiginda,
degerlerin birbirine olduk¢a yakin hatta ayni oldugu gériilecektir. Bunun nedeni, ¢alisma
alanindaki bu temel zeminlerinin zaten ¢ok kiigiik bir igsel stirtinme agisma (¢) sahip
olmalarindan kaynaklanmaktadir. Elde edilen tagima giicti degerleri g6z Onitinde
bulunduruldugunda 6nemli tasima giicii sorunlart ile karsilasilmayacag: sdylenebilir. Fakat.
bu bélgedeki aliivyonlarin yanal ve diisey devamhhgindan bahsedilemeyecegi gergedi gz
sniinde bulundurularak. binalar insa edilmeden 6nce ayrmtili zemin etiitlerinin yapilmasi
zorunludur. Bu calismadan elde edilen tasima giicii degerleri, sadece bir yaklasim olarak
degerlendirilmelidir. Ciinkii, bu ¢alismanin yapilmasindaki amag, Niksar havzasinda yer
alan zeminlerin tasima giiglerine genel yaklasimda bulunmak olmustur.

Shear strength properties and bearing capacities of Quaternary clayey
alluvial soils: Niksar basin

This study is aimed towards the investigation of the shear strength properties of the clayey
alluviual soils of the Niksar basin located at the right bank of the Kelkit River and
evaluation of these properties for building applications, especially for the bearing capacity.
The study was performed in the form of standard penetration tests in field and shear strength
tests in the laboratory. Tested samples that form the probable foundation soils of Niksar
basin are in CL (3 samples) and CH (3 samples) group. Undrained shear strength values
indicate the stiff-hard consistency and also classification based on obtained percussion
number from SPT in the same levels gives the same consistency properties. Constructed
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section by using the SPT results from 24 boreholes 15 m in depth along the Niksar basin
showed the widespread distribution of the clayey soils with stiff consistency. It has been
determined that on the worst conditions where the soils are saturated, the allowable bearing
capacity of the CL and CH group clayey soils are 2.76 kg/cm’ and 4.07 kg/cm’ respectively
with safety factor of 3. The respective allowable bearing capacity values were determined
for natural water content condition as 2.97 kg/cm’ and 4.05 kg/cm® for CL and CH group
clayey soils with a safety factor of 3. Both of the obtained allowable bearing capacity values
in saturated and natural water content conditions are almost the same, because the internal
friction angle (¢) of the soils are very low. All the obtained values showed that the bearing
capacity problems will not occur, but detailed site investigations must be programmed
before the construction applications in this area because of the discontinuous property of the
alluvial soils, in lateral and vertical directions. These given bearing capacity values have
been determined for a general approach.
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Baglum yoresi olasi tiinel giizergahindaki dasitlere ait kaya kiitle
siiflamalar

Aydin OZSAN

Ankara Universitesi Fen Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06100 Tandogan, Ankara

Ankara’da toplu tagim icin yapilan Ankaray ve metro ulasimda biiyiik kolaylhk saglamistir.
Umitkdy ve Kegioren-Baglum yoniine de toplu tasim planlanmaktadir. Bu ¢aliymada
Baglum yoresindeki olast tiinel giizergahindaki dasitlerin kaya kiitle siniflamasini yapmak
ve destek sistemlerini belirlemek amaglanmistir. Olast tiinel giizergahi boyunca RSR, RMR
ve Q-sistemi kaya kiitle siniflamalari uygulanmistir.

Tiif, dasit, andezit ve bazalt olasi tiinel giizergahi ve civarinda yiizlek veren kayag tiirleridir.
Tiifler genel olarak bejimsi beyaz ve kirli beyaz renkte olup, oldukga yayvan bir morfoloji
gosterirler. Cok goézenekli bir yapi gosteren tiifler feldispat, kuvars ve biyotit minerallerini
icerirler. Andezitler pembemsi renk tonlarinda olup biyotit, amfibol ve tali olarak
piroksenler kayacin ana bilesenlerini olusturan minerallerdir. Bazaltlar, koyu yesil ve grimsi
siyah renklerdedir. Oldukga sert ve taze goriiniimde olan bazaltlarda labrador, andezin ve
piroksen goriilen ana minerallerdir. Dasitler, olas tinel giizergahmin temel birimini
olusturmaktadir. Grimsi beyaz renklerde olan dasitlerde kuvarz, feldispat ve biyotit baslica
goriilen minerallerdir.

Olas! tinel giizergaht boyunca yapilan siireksizlik analizlerinde eklemlerin agikhigi 0.1 —
0.25mm, sikhg 2 — 60 cm, siirekliligi 3 — 10 m arasinda saptanmistir. Siireksizlik
analizlerinde 166 adet eklem olgiisii alinmistir. Eklemlerin esit alan izdiisimii i¢in DIPS
bilgisayar programindan yararlaniimis ve egemen eklem takimlari belirlenmistir. RQD nin
bulunmasinda bolgede sondaj olmadig! i¢in RQD= 115-3.3 Jv formiiliinden yararlaniimistir.

Olas! tiinel giizergahi boyunca dasitlerde yapilan kaya kiitle siniflamalarinda en kotii ve en
iyi sartlardaki degerleri bulunmustur. Buna gore RSR = 34- 54, RMR = 21- 47 (zayif
kaya- Orta kaya), Q = 1.2 - 5.51 (zayif kaya - Orta kaya) degerleri arasindadir. Bulunan bu
kaya kiitle degerleri i¢in gerekli destek sistemleri olarak piiskiirtme betonu, kaya bulonlar
ve ¢elik kafesler onerilmistir.

Rock mass classifications for the probable tunnel alignment within the
dacites of Baglum region

The Ankara Subway system constitutes two parts which are Ankaray and Metro mass
transportation. Since its commencement, it has greatly helped mass transportation in
Ankara. A new addition to the system has been planned between Kegiéren and Baglum. The
study aims to provide the rock mass classification and the support systems along the
probable tunnel alignment in dacites of Baglum region. The main rock classifications
including RSR, RMR and Q —system are applied to the probable tunnel alignment
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The rock types along the probable tunnel alignment and surrounding area are tuff, dacite,
andesite and basalt. Tuff shows very smooth morphological landscape which is creamy —
white in colour. It shows high porosity and contains feldspar, quartz and biotite Andesite, in
pinkish colour, contains biotite and ampfibole and also-in lesser amounts- pyroxene .Basalt
has dark green and grayish-black colour. It is quite competent and it occures as fresh rock.
The basalt 1s composed of labradorite, andezine and pyroxene. Dacite is the rock type of the
probable tunnel alignment.It is grayish-white in colour. It includes the same minerals as tuff.

Discontinuity analyses carried out along the probable tunnel alignment revealed joint
aperture of 0.1 to 0.25 mm, joint spacing of 2 to 60 cm, joint persistence of 3 to 10 m. The
discontinuity analysis consist of 166 joint measurements. Equal-area projection of joints has
been determined by using DIPS computer software to find the dominant joint trends. There
is no core drilling at the site; therefore, in order to determine RQD value the ampirical
formula, RQD = 115 — 3.3 Jv has been used

Rock mass classifications of dacites for the probable tunnel alignment were found at the
worst and the best condition values. These values are RSR = 34- 54, RMR = 21- 47 (very
poor rock- fair rock), Q = 0.6 - 5.51 (very poor rock- fair rock). Shotcrete, rock bolts and
steel ribs have been recommended for support systems after having found the rock mass
values.
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Erzurum sehir zemini giiney kesimi geoteknik haritasi

Necmi YARBASI, M. Salih BAYRAKTUTAN, A. Sahin ZAIMOGLU

Atatiirk Universitesi, Deprem Arastirma Merkezi Miidiirligii 25240, Erzurum

Erzurum, birinci derece deprem bolgesinde yer almasi ve sehrin biiyiik bolimuniin aktif
faylar tarafindan kesilen aliivyon yelpazeleri iizerinde gelismis olmasi nedeniyle, yiiksek
deprem tehlikesi ile karsi karstyadir. Bu ¢alisma ile, olasi bilyiik bir depremde hasarin en
aza indirilmesi amaglanmistir. inceleme alaninda zemin tiirii, i¢ yapisi, fiziksel ve mekanik
ozellikleri farkli dokuz geoteknik birim haritalanmistir. Her birimden alinan 6rneklerde
graniilometri, kivam limitleri, gegirgenlik, kompaksiyon ve kesme dayanimi gibi testler
uygulanmisur. Mekanik verilere ek olarak ii¢ bilyiik zemin tiiriiniin jeolojik 6zelliklers,
¢6kelim birimlerinin diisey ve yataydaki degisimleri incelenmis, hava fotograflari ve radon
profillerinden faydalanilarak ortiilii faylar tespit edilmistir.

Geotechnical map of the southern part of the Erzurum urban area

Erzurum is under very high seismic risk, due to its location on the first-degree seismic zone
and development of the city on alluvial deposits, which are cut and deformed by active
faults. This work is performed to minimize the seismic hazard by a major possible
earthquake. Nine geotechnical units were identified each having different kinds of soil,
geological structure, physical and shear strength. In addition to the mechanical properties;
geological features, vertical and lateral variations in physical properties of the depositional
units were investigated and burried active faults were detected by interpretation of the air
photos and radon gas profiles.
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Kanalizasyon sistemi yapilarinin jeoteknik tasarimlar; Agva (Istanbul)
kanalizasyon uygulama projesi

Ozer H. BALSEVEN', Yemliha ALAGOZ?

'lller Bankasi Genel Muidiirligi, Kanalizasyon Dairesi Basgkanhig
 “Sistem — 7 Miihendislik Miisavirlik Ltd. Sti.

Kanalizasyon sistemi; evsel atiklarin borulu sistemler ile toplanarak, bir alici ortama, o
ortamin fiziko- kimyasal sartlari olgiisiinde aritilarak, desarjin1 ongoren; boru sistemleri,
pompa istasyonlari, aritma tesis tiniteleri gibi mithendislik yapi kombinasyonlari biitiiniidiir.
Kanalizasyon sistem yapilari; sistemin ilettigi sivi i¢inde asili haldeki materyallerin (evsel
atiklarm) sistem i¢indeki hidrolik sartlarnm belirli sinirlar icinde kontrolii asasinda
projelendirilir. Kanalizasyon sistemi yapilarinin projelendirilmesinde: yap! — yap! zemini
etkilesiminden kaynaklanan miihendislik problemlerinin kabul edilebilir sinirlar icerisinde
kontrolii diger bir esas bazdir.

Kanalizasyon sistem yapilarmin  yapi - yapi zemini etkilesiminden kaynaklanan
miithendislik problemlerinin tespiti jeoteknik galismalarla, problemin kabul edilebilir sinirlar
igerisinde kontrolii jeoteknik tasarimlarla miimkiin olur. Bir kanalizasyon uygulama
projesinin uygulanabilirligi ve uygulamanin giivenlik ve ekonomiklik sartlari, bilyiik oranda
projenin jeoteknik tasariminda ulasilan optimizasyon seviyesi ile belirlenir. Bu bazda
onemsenen kanalizasyon sistemi yapilarma yonelik yapilan jeoteknik calismalarin
programlanmasi ve uygulanmasi esaslari ile, sistem yapilarinin jeoteknik tasarimlarinin
optimizasyonundaki kriterlerin belirlenmesi bu galismada amaglanmaktadir. Kanalizasyon
sistemi yapilarina yonelik jeoteknik galigmalarinin uygulama esaslari Kanalizasyon Sebeke
Tatbikat Projeleri, Proje Ozel Sartnamesi cergevesinde ele almmistir. 1988 yilinda revize
edilerek 1999 yilinda Iller bankasi Genel Miidiirligii yatirim programina alinan projelerde
uygulanan bu sartname (-ki bildiri kapsaminda tartismaya da sunulmaktadir.) iig jeoteknik
calisma asamasini 6ngormektedir (saha, laboratuar, buro calisma asamalar1). Yapilan
calismalar sonucunda kanalizasyon sistemi yapilari igin belirlenen zemin mithendisligi
(jeoteknik) problemleri genel gercevesi ile;

1. Kanalizasyon sistemi yapi temel zeminlerinde giivensiz zemin emniyet gerilmesi

n. Kanalizasyon sistemi yapi temel zeminlerinde konsolidasyon oturmasi ve sisme
problemleri,

. Kanalizasyon sistemi yap1 kazilarinda kazi yiizeylerinin duraysizliklari,

1v. Kanalizasyon sistemi  pompa istdsyonu (keson) yapilarinin diisey ve hidrolik
duraysizliklari ile yap1 ylizme problemleri,

basliklar altinda 6zetlenebilir. Kanalizasyon sistemi yapilarina yonelik yapilan jeoteknik
tasarimlar ise Kanalizasyon Sebeke Tatbikat Projeleri biinyesinde son sekiz yildir yapilan
Jeoteknik ¢ahsmalarla olusturulan teknik bazda edinilen tecriibeler gergevesinde ele
alinmaktadir. Yapilan tasarimlar genel gergevesi ile;
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1. Kanalizasyon sistemi borularimin (degisik ¢apta) hendek tipkesitlerinin tasarimi,
1. Kanalizasyon sistemi iist yapilariimn temel tasarimlari,
1. Kanalizasyon sistemi alt/iist yapilart i¢in yapilacak kazilari sev/iksa tasarimlari,

bashklar altinda &zetlenebilir. Kanalizasyon sisteminin degisik yapilarinin ingaatinda
karsilasilabilecek zemin miihendisligi problemlerinin jeoteknik ¢alismalarla belirlenmesi ve
belirlenen problemlerin ¢oziimiine yonelik yapilan her bir tasarimdaki alternatiflerin
giivenlik ve ekonomiklik temelinde uygulanmasmin sinirlari bu ¢alismada belirlenerek
Agva Kanalizasyon Tatbikat Projesi Kapsamindaki uygulamalar sunulmustur.

Geotechnical design of engineering structures in sewerage system; Agva
(Istanbul) sewerage application project as a case study

Sewerage system is a combination of engineering structure, such as waste water treatment
plant, pump station, pipe lines. A sewerage system is based on treatment of waste water
before discharging into a receiving bady in accordance with physico-chemical characteristic
of recetving bady.

Sewrage system projects are prepared for considering hydrolic conditions of liquid with
suspended materials.transported in conduit. Another aspects for projecting sewerage system
is to control expect engineering problems coused by structure and structure soil attraction, in
a predetermined limits. Determination of the engineering problems are done by geotechnical
works, control of problems in a predetermined limits are done by geotechnical design.

Application of sewerage projects and security of aplication and economical constrains are
mostly determined by optimization level of geotechnical design.

Thus, the programming of geotechnical study, and their applications, also optimisation
criteria of geotechnical design wil be submitted. The application principles of geotechnical
study on sewerage system is describe the terms of reference of sewerage application project.
The terms of reference has been revised in 1998 and became to be applied in project, sited
in 1999 inwestment programme of Bank of provinces ( will be subbmitted and conculuded
in this issue) explain the study in three phrase i.e., site, labratory, office study. The soil
(geotechnical) engineering problems determined for sewerage system structures can be
summerize in a frame aspect as;

1. Insufficient bearing capacity of soil in sewerage system structure foundation.

1. Consolidation settlement and swelling on structure foundation of sewerage system.

nt. Unstability of excavated free surface of sewerage system foundation.

1v. Vertical and hydrolic unstability and structure floation problems of pump station
structures in a sewerage system.

Geotechnical design on sewerage system structures are prepared in experience gained from
studies on sewerage application projects and technical aspects for eight years.
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General items of the design studies are,

1. Detailed design of trench for sewerage system pipes (varies diameter)
1. Foundation design of sewerage system structures.

ut. Slope/support design of excavations for intra structure/structure of
sewerage system.

The determination of engineering problems of several sewerage system structure and their
solution considering security and economical constrains are examplfied and submitted by
illustrating Agva Sewerage Application Project as a case study.
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Sayisal ayrisma siiflandirmalarinda yeni yaklasim

Sener CERYAN

KTU Giimiishane Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, 29000 Giimiishane

Ayrismis kayaglarin  tamimlanmast ve smiflandirilmasi, mihendislik 6zelliklerindeki
degisimin belirlenmesi i¢in gereklidir. Ayrismis kaya malzemesinin siniflandiriimasi igin
gelistirilen yaklasimlar baslica iki grupta toplanir. Bunlardan ilki, kaya malzemesinin
jeolojik ozelliklerinin gorsel tariflenmesine, basit mekanik deneylere ve bunlara ek olarak
bazen indeks Ozelliklere dayanan niteliksel siniflandirmalardir. Niteliksel siniflandirmalar,
kaya malzemesinin arazide ve laboratuvarda hizli sekilde siniflandirilmasinda ve
mithendislik 6zelliklerinin belirli degisim araligi icersinde tahmin edilmesinde yarar
saglamaktadir. Ancak, ayrisma dereceleri ile malzemenin miihendislik 6zellikleri arasinda
sayisal iliskilerin kurulmasma izin vermemektedir. Ayrica, bu siniflandirmalarda, farkh
ayrisma derecelerini  birbirinden ayirmak i¢in farkh 6zellikler kullaniimaktadir. Ayrismis
kayaclarin tamimlanmasi ve siniflandirilmasinda  kullanilan diger yaklagim, ayrisma
derecelerinin  sayisal olrak tanimlanmasi ve sayisal ayrisma smiflandirmalarinin
olusturulmasidir. Sayisal ayrisma sistemlerinin olusturuimasinda, ¢ogu kez, bir indeks
ozellik esas alinmakta veya smiflandirmada esas alinan indeks veya mekanik ozelligin
ayrisma derecelerindeki degisim orami dikkate alinmaktadir. Ayrisma derecelerinin sayisal
olarak tariflenmesindeki bu tiir yaklagimlarinda esas alinan indeks veya mekanik 6zelliklerin
degisiminde ayrismanin diginda degisik faktorlerinde rol oynayabilmektedir. Ayrica, tek bir
indeks veya mekanik ozellik, kayacin tanimlandigi andaki durumunu sonuglayan ayrisma
siirecleri hakkinda yeterli bilgiyi vermemektedir. Sayisal ayrisma sniflandirmalarin
‘olusturulmasinda yaygin olarak kullanilan bir diger yol ise, birden fazla indeks 6zelligin
degisik  bigimlerde birlestirilmesiyle olusturulan ampirik ~formillerdir. Bu tir
siniflandirmalarda kullanilan parametreler, ¢ogunlukla, birbiriyle yakin ilgili, birinden
digerini tahmin edebilecegimiz ~ ozelliklerdir. Bu nedenlerle, sayisal —ayrisma
siniflandirmalarin olusturulmasinda yeni bir yaklagimin gerekliligi ortaya ¢ikmaktadir.

Bu calismada, kayacin ultrasonik dalga hizini yararlanilarak, fiziksel degisim ile
mineralojik degisim ayri ayri tanimlanmistir. Kaya malzemesindeki mikrokirik+boslugun
ayrismayla degisimini ifade eden parametre Fiziksel Degisim Paremetresi olarak
tanimlanmistir.  Kaya malzemesinde ayrismayla meydana gelen mineralojik ve kimyasal
degisimi ifade eden parametre Kimyasal Degisim Parametresi olarak tanimlanmistir. Harsit
Granitoyidi kaya malzemesi igin bulunan fiziksel degisim parametresi ile porozite, ¢abuk su
emme, modal analizle bulunan mikrokirik+bosluk orani arasinda, ayrica, kimyasal degisim
parametresi ile kimyasal ayrisma indeksleri, ayrismis mineral orani, kaya moalzemesinin
kati kismmin ultrasonik hizi arasinda anlamh sayisal iliskiler oldugu belirlenmigtir. Bu
degisim parametreleri kartezyen koordinatta, farkli eksenlerde gosterilerek incelenen
ornegin ayrisma durumu belirlenmistir. Orjinden uzaklik olarak tanimlanan ayrisma durumu
indeksi ile suda dayanim indeksinden yararlanilarak sayisal ayrisma indeksi
olusturulmustur. Gelistirilen say1sal ayrisma indeksi, Harsit granitik kayaglarina uygulanmis
ve bu indeksin ayrisma derecelerine tanimlanmasinda ve mihendislik ozelliklerinin
belirlenmesinde  kullanilabilecegi gosterilmistir. Sayisal ayrisma indeksi, ayrisma
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arasinda sayisal iliskilerin kurulmasina izin vermesi yanisira, kayacin tanimlandig1 andaki
durumunu sonuglayan fiziksel ve kimyasal (mineralojik) degisimlerinde yorumlanmasini
saglamaktadir.

A new approach for quantitative weathering classification

Weathering rocks description and classification is essential to determine changes on the
engineering properties. Developed approaches to classify weathered rock material is mainly
collected into two groups. The first of them is an qualitative classification that is based on
macroscopic description of geological features of rock materials, simple mechanical tests
and sometimes index properties. Qualitative classifications are beneficial to classify rock
materials immediately both on field and on laboratory and to explain engineering features in
a definite variation internal. But this not allows to establish a numerical relation between
weathering degree and engineering properties of materials. However, different attributes is
used to distinguish different weathering degree from each others. The second of them is to
build numerical weathering classification and to describe weathering degrees numerically.
Generally an index parameters an another that is used in classification or a changing ratio of
a mechanical attribute on weathering degrees is taken into account to constitute a numerical
weathering system. Different factors except for weathering may be effective to describe
weathering degrees numerically. Also one index or mechanical attribute is not sufficient to
define weathering process at rock describing time. Another method to constitute numerical
weathering classification is amphiric equations that were found by combined more than one
index parameters in different ways. Using parameters in such classifications are generally
related with each others and can be estimated one from another. As a result, it is clear that a
new approach is necessary to build numerical weathering classifications.

In this study, physical and mineralogical changes were define separately by ultrasonic wave
velocity of rock. The parameters defining fissure+cavity and mineralogical-chemical
changing in rock material are described as Physical Changing Parameter and Chemical
Changing Parameter respectively .It is designated that there are meaningful numerical
relationships between physical changing parameter for Harsit granitoid rock material,
porosity, quick water absorption and fissure+cavity ratio founding by modal analysis, and
also between chemical changing parameters, chemical weathering parameters, weathered
mineral ratio and ultrasonic wave velocity of intact part of rock material too. The change
parameters showing Cartesian coordinate at different axis. State of weathering, which
described as distance from origin, and slake-durability index, numerical weathering index
are formed. Developed numerical weathering index are applied on Harsit granitic rocks, are
shown that in can be used description of weathering degree and engineering of weathered
rocks. Numerical weathering index provides to define weathering degree numerically, allow
to constitute numerical relationships between engineering properties and weathering degree,
and also explain physical and chemical (mineralogical) variations concluding situation at the
time of rock description.
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Denizli ili ve yakin dolaymnin dogal afetler agisindan incelenmesi ve bir
ornek: Babadag ilce merkezi ve yakin dolay:

Yahya OZPINAR, Ali GOKGOZ, Mesut KOSEOGLU, Tamer KORALAY, Ibrahim
COBANOGLU

PAU. Miih. Fak., Jeoloji Miih. Bél., Kimkl Kampiisii, DENIZLI

Denizli il merkezi ve yakin dolayinda meydana gelen deprem, kiitle hareketleri (heyelanlar
ve kaya diigsmeleri), sel ve ¢1g gibi dogal afetler zaman zaman 6nemli can ve mal kaybina
neden olmustur. Bolgede 1900-1990 yillari arasinda hafif, orta ve agir hasar yapan M> 4
biiyiikliigiinde 216 adet deprem kaydedilmis olup bunlarin %85’nin odak derinligi 40
kmnin altindadir. Deprem episantirlarinin dagihimi, yaklasik, D-B uzanimli Menderes ve
KB-GD uzanimh Gediz faylarinin bolge sismisitesine onemli katkilari olduklarini
gostermektedir. Ayrica, Fethiye ve Burdur gibi 6nemli deprem merkezleri de bolgemizi etki
altinda bulundurmaktadir. Denizli’de simdiye dek olusan depremler nedeniyle yaklasik
12500 kisinin 61diigii ve 3391 evin orta ve agir hasardan dolay: kullanilamaz hale geldigi
anlasiimistir. Denizli il merkezinde, 1900 ile 1999 yillar arasinda M2>4 olan depremlerin,
istatistiksel olarak 4 ile 12, ilcelerinde ise 2 ile 14 yillik periyotlarla olustugu ve sayisal
olarak en ¢ok Aralik, Temmuz ve Agustos aylarinda gozlendigi ortaya konmustur.- Denizli
ili ve yakin dolayinda kitle hareketleri de 6nemli yer tutmaktadir. 1950’1i yillardan sonra,
heyelan nedeniyle 7, kaya diismesi nedeniyle de 3 yerlesim alaninin yerleri degistirilmistir.
Denizli ve yakin dolayindaki kitle hareketleri alttan iste dogru, Paleozoyik yash
metamorfik yasli kayaglar (altere gnays ve sistler), Jura?-Ust Kretase yagl olan ve
serpantinlesme derecesi fazla olan ofiyolitik kayaglar (Tektonitler), Oligo-Miyosen yash
Kale-Tavas Molasina ait killi ve marnli birimler, Neojen yasli (Ust Miyosen?-Pliyosen) killi
ve marnl birimlerde goriilmektedir.

Bu calismada 1000’e yakin yeralti suyu analizi yapilarak yeralti sularinin ve zeminlerin
Mg. SO, pH agisindan TS 3440 ‘e uygunlugu arastirilmig ve Denizli il merkezi ve yakin
dolayinin “Yeralti sularinin betona zararh etkinlik derecesi haritas” olusturulmustur.
Alikurt ve Honaz civari ile Denizli il merkezi ve yakin gevresindeki yeralt: sularinin beton
iiretiminde kullanilmaya uygun oldugu ve bunun disinda tiim havza sularinin beton tizerine
zayif ya da kuvvetli derecede etkili oldugu ortaya konmustur.

Bu c¢alismada, Denizli ili hudutlari dahilinde “Sismotektonik” ve deprem digindaki diger
afetler yoniinden riskli bolgeler belirlenmis; deprem ve diger dogal afetler nedeniyle
olabilecek can ve mal kaybini en aza indirecek onlemler 6nerilmistir. Denizli ili ve yakin
dolayinda dogal afetlerin ileri boyutlu oldugunu gosteren bir bolge Babadag ilge merkezi ve
yakin dolayidir. Ilge merkezindeki heyelan “Giindogdu heyelan:” nedeniyle 99 bina
kullanilamaz hale gelmistir. ilge merkezi yakin gevresinde yer alan tarim alanlarinda da 4.5
km” lik alan heyelanlar nedeniyle tarim dis1 kalmistir.
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Investigation of natural catasrophes in Denizli and its vicinity: an
example: Babadag county center

The Natural catasrophes, i.e. earthquake, mass movements (landslides, rockfall) flood and
avalanche that occurred in Denizli city and its vicinity have caused death and damage up to
now. During 1900-1990, a total of 216 earthquakes with magnitudes > 4 were recorded in
the region and about 85 % of these quakes took place at depths of shallower than 40 km.
The distribution of the epicentres showed that E-W trending Biiyiik and NW-SE trending
Gediz faults , as well as Fethiye and Burdur fault affected the seismicity of the region. In
terms of statical study, the eartquake M >4 have 4-12 year periods in Denizli city center, 2-
14 year periods in county of Denizli and mostly took place in December, July and August.
About'12 500 peoples died and 3391 dwellings were destroyed as a result of the quakes
occured in Denizli so far.

Mass movements are also important for Denizli and its province. Since 1950 s, the location
of 7 settling areas has been changed because of landslides and 3 settingarcas by rockfall.
Mass movements that are seen in Denizli and its county took place in the fallowing units;
Paleozoic aged metamorphic rocks (altered gneisses, schits), Jurrassic-upper cretacous aged
serpantinized ophiolitic rocks (tectonites), Oligo-Miocene aged clayey and marl units
belonging to Kale-Tavas molas, Upper Miocene-Pliocene aged clayey and marl units.

In this study, about 1000 groundwater samples were analysed to check whether or not they
fit to TS3440 regulatory standarts in terms of Mg, SO, contents and pH values Groundwater
basins in Alikurt, Honaz and vicinity of Denizli city center are suitable for concrete
production, the other groundwaters in the study area effect concrete strength weakly or
strongly when they are used for concrete production.

In Babadag county center natural catasrophes are very important. For example in Gtindogdu
landslide, 99 buildings callapsed and 4,5 km® agriculture area was destroyed.

We intended, in this study to define risk area with natural disaster and suggested precautions
which include protect againts natural disasters.
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Koyulhisar (Sivas) heyelanlarina ait 6n inceleme sonuglar:

Isik YILMAZ', Hiiseyin SENDIR'
'Cumhurivet Universitesi, Jeoloji Miihendisligi Bolimii, 58140 SIVAS

Sivas ili Koyulhisar ilgesine bagh Aklan mezrasindaki tepelerde yaklasik KD-GB
dogrultusunda meydana gelen heyelanlar sonunda, 24 saat igerisinde 2 km uzaktaki Aklan
deresinin yamag molozu ile tamamen doldugu ve buna bagli olarak da yerlesim alanlari igin
bityiik heyelan tehlikesinin dogdugu goriilmiistir. Ancak, Koyulhisar’ i hemen
kuzeyindeki 1240 rakimli Saytepe, bir bariyer gorevi yaparak, heyelanlarin ilge merkezine
ulasmasina engel olmustur. Iki giin sonunda heyelanin denge durumuna geldigi, hareketinin
giderek bittigi ve geriye dogru yeni gerilme gatlaklarinin olustugu gézlenmistir. Ana gerilme
catlagi zaman igerisinde 150 m uzunluk ve 1-1.5 m genislige ulagmistir.

Heyelan bolgesinde yenilmenin olustugu zeminlerden alinan orselenmemis Ornekler
iizerinde belirlenen ortalama 2.42 g/cm’ dogal birim hacim agirhgi, 0.87 kg/em® lik
drenajsiz kohezyon ve 7° lik igsel siirtinme agis1 degerleri kullanilarak yapilan stabilite
analizleri sonucunda doygun (F= 0.67) ve drene (F= 0.97) kosullarda duraysiz sev
karakteristigi ortaya konulmustur. Arazi gozlemlerinde, en gerideki gerilme catlaginda su
oldugu da goriillmiistiir.

Koyulhisar ilgesi kuzeyinde heniiz hareket haline gegmemis yamaglarin ileride hareket
kazanmas: da ilgeyi biiyiik 6lgiide tehdit edecektir. Heyelanlarin bir ¢ofunun, temelinde
bolgedeki anakayalarin yenilmesinin de etken oldugunu distiniildigiinden dolay1 bolge ile
ilgili detayli ¢aligmalar halen siirmektedir.

Preliminary results of the Koyulhisar (Sivas) landslides investigation

Aklan creek which is approximately 2 km far from Koyulhisar has been fully filled by
debris within 24 hours as a consequence of landslides occured along a direction of NE-SW
in the hills of Aklan village of Koyulhisar town (Sivas). The settlement area in Koyulhisar
was threatened by these landslides. However Saytepe hill with an elevation of 1240 m
located to the north of Koyulhisar provided a barrier to protect these areas from the
landslides. After 2 days, landslides stopped and new tension cracks started to appear at the
back of the main slip. The main tension crack extended with time and reached about 150 m
in length and 1-1.5 m in width.

Slopes were classified as unstable in saturated (F= 0.67) and drained conditions (F= 0.97)
according to the stability analyses using the natural unit weight (2.42 g/cm3), undrained
cohesion (0.87 kg/cm’) and internal friction angle (7°) of the failed soils. During the field
observations, water filled tension cracks were observed.

Inactive slopes in the north and north-west of Koyulhisar may threat the borough in the
future. Works related to this study area still continue, because the authors an suspiciaus that
landslides may be a result of the failure in the basement rocks.
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Ayrismanin siireksizliklerin kesme direncine etkisi

Sener CERYAN', Aykut AKGUN?

'KTU Giimiighane Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, 29000 Giimiishane
*KTU Miihendislik-MimarlikFakiiltesi Jeoloji Miihendisligi Boliimii, 61080 Trabzon

Kirtiin  (Giimishane) Granitoyidi'nden alinan yiizeyi degisik ayrisma derecesine ve
purtizliligiine sahip stireksizliklerin kesme direncini bulmak i¢in arazide blok cekme ve
blok devirme laboratuvarda direk kesme deneyi yapilmistir ve ampirik yaklagimlar
uygulanmistir.

Kesme direnci dlgiilmek istenen siireksizlik yiizeylerinin ayrisma durumu, ayrisma
derinligi, purtzliligii ve direnci ve dolgu durumu deney oncesinde tanimlanmistir.
Stireksizlik yiizeyinin ayrisma durumu basit mekanik deneylerle, makroskobik inceleme ve
ylizeyden alinan incekesitlerin incelemesi ile tanimlanmis, ayrisma derinliginin
purtizlilukten buyiik olup olmadigi not edilmistir. Ornek yiizeylerinin piiriizliligii ise iki
vontemle bulunmustur. Bu yomtemlerden ilkinde, gatlak piiriizliiliik katsayisi (JRC), arazide
gergeklestirilen blok ¢ekme ve blok devirme deneyleri ve deneyin gergeklestirildigi yiizeyin
temel strtinme agisindan yararlanilarak bulunmugtur. Ikinci yontemde ise, yiizeyden
purtizlilik olger ile alinan kesitler, literatiirde verilen standart profillerle karsilastirilarak
JRC degeri bulunmustur. Ancak, deneylerin gergeklestirildigi 6rnek yiizeylerine ait JRC
degerleri uygulanan yontemlere gore farklilik gosterdigi goriilmiistiir. Bu nedenle, arazi
deneyleri igin birinci yontemle bulunan JRC degerleri, laboratuvar deneylerinde ise ikinci
yontemle bulunan JRC degerleri dikkate ahnmistr.  Siireksizlik yiizeylerindeki kaya
kopriilerinin, kohezyonun oldugu alanlarin kesme direncine etkisi bilinmektedir. Bu
calismada ornek alma ve deneye hazirlamak i¢in gerekli teknik imkanlarimizin yetersizligi
nedeniyle, deneyler, kaya kopriilerinin olmadigi, ayrilma derecesinin % 100 oldugu
ornekler tizerinde yaptlmistir.

Direk kesme deneyinde yiizey durumu degisik 8 grup drnek tizerinde portatif kesme aleti ile
Ross-Brown ve Walton (1973) tarafindan onerilen sekilde yapilmistir. Piiriizliiliik etkisini
gidermek i¢in Hencher ve Richards (1989) tarafindan énerilen formiillerle normal ve kesme
gerilmesi dizeltilmistir. Direk kesme deneyi ile bulunan siireksizlik yiizeylerindeki temel
sirtiinme agis1 biiyiik olgtide ylizeydeki ayrisma irtinlerinin tirii ve miktarina baghdir.
Temel siirtiinme agisi ¢atlak yiizeylerindeki kil klorit ve demiroksit miktarina bagl olarak
azalirken kati haldeki demiroksit sivamasi oldugu durumda artmastir.

Blok ¢ekme deneyleriyle bulunan siireksizlik yiizeylerindeki pik siirtiinme agisi esas olarak
yiizey puriizliligiine bagh olmakla birlikte yiizey direnci ve dolgu tarafindan etkilenmekte
olup ylizey malzemesi ayrismasina ilerlemesiyle birlikte azalmaktadir. Yiizeyi ayrismamis,
veya sadece renk bozulmasr gériillen JRC degeri 10-12, Schimidt ¢ekici sertligi  ( R) 43-48
arasinda olqan siireksizliklerde pik stirtiinme agisi (¢p) 45°-53° olarak bulunmustur. JRC
degeri 9-11 ve R degeri 37-39 arasinda olan siireksizliklerde ¢p degeri 36°-49° olarak, JRC
degeri 8-10 ve R degeri 24-37 arasinda olan siireksizliklerde ¢p degeri 35°-38° olarak
bulunmustur. Kumlu killi silt dolgulu , dolgu kalinhig1 ptirtizliiliikten az olan siireksizliklerde
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dp degeri 30°-42° arasinda degismekde olup yiizeyin dolgusuz oldugu durumdaki ¢p
degerinden 6-9 derece daha diisiiktiir. Yiizeylerinde kil (illit-kaolen) sivamasi oldugu
siireksizliklerin pik siirtinme agist 30°-32 © olarak bulunmustur. Blok devirme deneyi ile
bulunan pik siirtinme agist degerleri blok ¢ekme deneyleriyle bulunan degerlerden 2-6
derece daha biiyiiktiir. Bu fark, artan yiizey direnci ve piiriizliilikle artmakta, yiizeydeki
ayrismanin ilerlemesiyle azalmaktadir,

Effects of weathering on shear strength of discontinuties

In order to determine the shear strength of discontinuities which have various weathering
degrees and roughness, and samples from Kiirtiin Granatoid were taken, and insitu pull tests
and tilt test, and in laboratory direct shear test were carried and ampirical approach was
applied. Weathering conditions, weathering depth, roughness and strength and filling of the
discontinuities surface which would be measured were defined before tests. Weathering
state of discontinuity surface was determined by macroscopic scope, simple mechanical
tests and thin section taking from surface and whether or not weathering deepness is bigger
than roughness was noted. Roughness of sample surfaces was determined by two methods.
In the first of them , joint roughness coefficient (JRC) was found by pull test, tilt test
performed in field and by basic friction angle of surface that was made on. In the second
methods, roughness profiles that were taken from joint surface were compared with standard
JRC profiles in literature and JRC value were found. But it was seen that JRC values of
surfaces that all test were performed on were different in respect of made methods. For this
reason, JRC values for field test which were determined by the first methods and the second
test results for laboratory tests were taken into account. It is known that rock bridge on joint
surfaces is effective on shear strength of cohesive surfaces. Due to lock of necessary
technical tools to take and prepare samples, tests were carried out on the samples within no
rock bridge and 100 (%) separately degree.

Direct shear test was done on the eight groups having various surface by portable shear
machine proposed by Ross-Brown and Walton (1973). In order to remove roughness effect
normal and shear stress, which were proposed by Hencher and Richards’s formulas, were
corrected basic friction angle on discontinuities found out by means on direct shear test
depended mostly on the amount of the weathering products.

While basic friction angle on discontinuities decreased due to amount of ironoxide, chlorite
and clay, it increased when there is covered iron oxide in solid. Peak friction angle on
discontinuities which was found out by means of pull test on the discontinuity surfaces
depends mainly on surface roughness but it influenced by wall strength and the filling type
and decreased with degrees of weathering of surface element. Peak friction angle on the
joint surfaces that unweathering or only discolored, was determined as 45°-53°. On this
surface JRC values is 10-12 and Schmidt rebound value (R) is 43-48. The peak friction
angle values on the joint surfaces being JRC and R values (9-11 , 37-39) and (8-10, 24-37)
were found 36-49 and 35-38 respectively. Q, value on the surfaces with sandy, clayey, silty
filling and filling thickness is less then roughness thickness alters between 30-42 and these
values are lower 6-9 than no filling situation on surfaces. When the surfaces plaster is clay
(illite-kaolenite), pick friction angle was determined as 30-32. Pick friction angle values that
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were found by ftilt test are bigger 2-6 than values determining by pull test. This difference
increases by rising surface strength and roughness and decreases by progressing weathering
on the surface.

88



53. Tiirkiye Jeoloji Kurultay:
Geological Congress of Turkey

Mersin’de beton yapilarinda kullanilan agregalarin alkali agrega
reaksiyonu (AAR) yoniinden incelenmesi

Fevzi ONER', Levent ONCEL?

'Mersin Universitesi Miih. Fak. Jeoloji Miih. Boliimii, 33160 Mersin.
“Cimsa Cimento San. Tic. A.S., 33120 Mersin.

Betonlarda olusan catlaklarin en 6nemli nedenlerinden biri, kullanilan ¢imentonun alkalisi
ile agreganin reaktif kismimnin reaksiyona girmesidir. Bu tiir kimyasal reaksiyonlar betonda
catlak olusumuna ve bu tiir yapilarin performansini ve dayanim siiresini olumsuz yonde
etkilerler. Betonlarda kullanilan silisli agregalardan en reaktif minerali amorf haldeki opal
olustururken, karbonatli agregalarda en reaktif mineral dolomittir.

Bu calismada Mersin bolgesinde hazir beton yapiminda kullanilan Silifke ¢akili, Ceyhan
kumu ve Yusuf Ziya kiregtasindan elde edilen agregalarin, alkali-agrega reaksiyonu
bakimindan degisik yontemler (ASTM C-586 ve ASTMC-1105 vs) kullanilarak reaktif olup
olmadig: test edilmistir.

Uygulanan degisik yontemlerden elde edilen veriler sonucu Mersin’de beton yapiminda
kullanilan agregalarinin, alkali agrega reaksiyonu (AAR) agisinda reaktif olmadiklari tespit
edilmistir.

A study on the alkali - aggregate reaction (AAR) of the aggrega used in
the concrete constructions in Mersin

The reaction between the cement alkali and the reactive part of the aggregate is one of the
most important reasons of the occurance of the cracks on concrete. The performance and
durability of the concrete constructions are negatively influenced by such reactions.The
amorphous opal comprises the most reactive mineral amoung the silica aggregates, whereas
dolomite is the one in carbonate aggregates used in concrete.

In the study, the Silifke gravel, Ceyhan sand and Yusuf Ziya carbonate aggregate are mostly
used in ready-made concrete in Mersin, and are tested for their alkali aggregate reacivity
using different methods (ASTM C-586 ve ASTMC-1105 etc.). The results indicate that the
agrregates used in the concrete construction in Mersin are not reactive in terms of alkali
aggregate reaction (AAR).
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Hidrojeolojide yeni teknikler

Alparslan ARIKAN
Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii Beytepe 06532 Ankara

Yerbilimlerinde son yillarda teknolojik gelismeye paralel olarak —gergeklestirilen
calismalarda o6znel yargilardan sayisal verilere dayanan degerlendirmeye hizli bir gegis
yasanmistir. Sozkonusu gelismelerin basinda uydu teknolojisine dayali uzaktan algilama
tekniklerinin yerbilimlerindeki uygulamalari gelmektedir. Sunulan galismada, yerkiireyi
belirli bir yoriingeden degisik dalga boylarina sahip elektromanyetik dalga bantlarda tarayan
uydularin goriintii kaydetme ilkeleri, gorintiilere etki eden faktorler ve yerbilimlerinde
yaygin olarak kullanilan uydular konusunda bilgiler verilmistir. '

LANDSAT, NOAA, SPOT gibi uydulardan elde edilen goriintiilerin sayisallastirilmasinda
izlenen siirecler ve alansal g¢oziimlemeler irdelenmis, bu baglamda, algilanan yeryiizi
objelerinin yansima karakteristikleri incelenmistir. Farkli yiizey ortiilerinin degisik dalga
boylarinda verdigi spektral tepkilere iliskin bilgiler uygulamaya yonelik degerlendirmelerde
biiyiik onem tagimaktadir. Farkli dalga boylarinda alinmis goriintiilerden yararlanarak 3
banttan renkli goriintii olusturma yontemlerinin degisik Ornekler iizerinde incelendigi
calismada, goriintii isleme ve siniflandirma teknikleri tizerinde durulmustur. Gériintti isleme
kapsaminda kontrast zenginlestirmesi, filtreler ve yumusatma teknikleri incelenmistir.
Kontrollii ve kontrolsiiz siniflandirma kavramlarinin agiklanmasindan sonra yerbilimlerinde
gergeklestirilen uygulamalara drnekler verilmistir.

New techniques in hydrogeology

The basis of evaluation and interpretation of observations related to earth sciences have been
changed from rather subjective judgement to more quantitative analyses parallel to
technological developments in particularly last few decades. Application of the remote
sensing techniques based on sattelite technology in earth sciences can be regarded as a good
example in this context. In this study, principles of remote sensing techniques, factors
affecting the remotely sensed images characteristics of electromagnmetic waves, sattelites
commonly used in earth sciences were discussed.

Processes and techniques applied in digitizing the images remotely sensed by sattelites such
as LANDSAT, NOAA and SPOT and spatial resolution were discussed along with the
reflection characteristics of the earth objects. Spectral responses of surficial covers are of
major importance in interpretation of the images. Image processing and classification
techniques were also described and examples of coloring the images using three bands of
different wave lengths are illustrated. ~Contrast enhancing, filtering and smoothing
techniques were explained and supervised and unsupervised classes were defined giving
some applications in earth sciences.
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Akiferde Termal Enerji Depolama (ATED) tekniginde belirleyici
kosullar

Saziye ABACI', Bekir TURGUT’, Halime PAKSOY?, Hunay EVLIYA®

I
Cukurova Universitesi, Jeoloji Mithendisligi Boliimii 01130), Balcali, Adana
2

Cukurova Universitesi,Cevre Sorunlarin Arastirma Merkezi 01130, Baleali, Adana

Yeralunda Termal Enerji Depolama Teknikleri (YTED) 1970’1i yillarda basgosteren petrol
krizi sonucu evsel, endistriyel ve tarimsal enerji gereksinimindeki, enerji tasarrufu ve
verimliligindeki talep artisi neticesinde gelismeye baglamistir. Bundan dolayr meydana
gelen enerjideki verim artisi ve tasarrufunun, gelismis ve gelismekte olan iilkelerin cevre
saghgr ve ekonomilerine olan katkisi gozardi edilemez. Konvansiyonel sistemlerle
kargilagtirildiginda. ~ bu tekniklerin kullanilmast sonucunda  fosil yakit kullaniminin
azalmasma bagh olarak agiga ¢ikan CO, emisyonunda dnemli bir diisme olacaktir. Ozon
Tabakasmi delici madde iceren konvansiyonel sogutma sistemlerine olan ihtiyactaki
azalmanin TED ile saglanabilecegi unutulmamahidir. Dogal enerji kaynaklari da (hava, su,
toprak, giines ve herhangi bir mekanik prosesten atilan atik 1s1 veya sogu) YTED na destek
olarak kullanilabilir. Bilinen ve uygulanan dort farkli YTED teknigi bulunmaktadir:

Akiferde depolama, ATED (Akiferde Termal Enerji Depolama)

Kanalda depolama, KTED (Kanalda Termal Enerji Depolama)

Borularda depolama, BTED (Borularda Termal Enerji Depolama)

Yeralti gukurlari. tanklari ve kaya oluklarinda depolama

Akiferde Termal Enerji Depolamasi (ATED) diger tekniklere kiyasla daha ekonomik ve
uygulanabilir bir yontemdir. Avrupa, Kuzey Amerika, Japonya ve Cin’de bir¢ok basarili
uygulamalart bulunmaktadir. ATED sistemi ile 1sitma ve sogutma prosesinde %40 ile %90
enerji tasarrufu mimkiindiir.

Bu calismada btiytik bir bolumi fuel oil ve elektrikle 1sitilip sogutulan Cukurova
Universitesi (Adana) Arastirma ve Uygulama Hastanesi i¢in giines enerjisi ve yiizey suyu
destekli akiferde termal enerji depolama sistemi dizayn edilmistir. Sistemin genel ¢alisma
prensibi yazin sicak olan hava ve giines 1sisin1 akiferde depolayip kisin 1sitmada kullanmak
ve kisin soguk olan Sevhan baraj golii ylizey suyu sogusunu akiferde depolayip yazin
sogutmada kullanmaktir.

Akiferde Termal Enerji Depolamanin saglikli ve basarthi olmasi igin hedef bolgede detayl
bir jeolojik ve hidrojeolojik ¢alisma yapmak gerekmektedir. Depolama sisteminde ve
dizaynindaki belirlenmesi gereken belirleyici kosullar; Akiferin varhigi, akiferin bulundugu
jeolojik formasyon, yeralti su seviyesi (YASS), yeralti suyunun statik ve dinamik seviyesi,
akiferin 0zgiil tutum |, verim ve diistimii, akiferin kalinhgi, yeralti sularinin akim yoéni ve
hizi. transmisibilite, porozite ve permeabilite gibi teknik kosullari, akiferin bulundugu
jeolojik formasyonun 1si tutma kapasitesi, akiferin gevre yiizey sulari ve komsu kuyularla
iliskisinin belirlenmesi, suyun kimyasal bilesiminin analizi, Yakin civardaki tektonik yapilar
ve akifere etkisinin belirlenmesi.
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Adana Cukurova Universitesi Arastirma ve Uygulama Hastanesi'nin Akiferde Termal Enerji
Depolamasi ile sitihp  sogutulmast fizibilite raporu kapsaminda yukarida siralanan
parametrelerin belirlenmesi amaciyla 1997 yilinda bir arastirma kuyusu agilmistir ve akifer
simiilasyonlar yapilarak en uygun kuyu dizayni gergeklestirilmeye calisiimistir.

Important parameters of aquifer thermal energy storage system

UTES (Underground Thermal Energy Storage) system have been developed following the
oil crisis in the 70's in order to increase energy conservation and efficiency in residental.
industrial and agricultural energy system. Improvements in the efficiency of energy usage is
of vital importance for global environment and economies in both developed and developing
countries. Moreover Thermal Energy Storage ( TES ), which contributes to balancing the
the energy supply and demand, has been shown to play a significant role in improving
energy efficiency when compared to conventional systems. Consequently the use of fossil
fuels and the carbon dioxide (CO,) emissions into the atmosphere can be significantly
reduced with TES systems. Moreover the use of conventional mechanical cooling, which
utilizes Ozon Depleting Substance (ODS) such as CFC and HCFC refrigerants can also be
greatly reduced or eleminated through direct cooling with TES. It is possible to utilize
natural energy resource (e.g air, surface waters, soil energy, solar energy and waste heat
from any mechanical process with the UTES system. There are four techniques used in
UTES:

Storage in Aquifers, ATES ( Aquifer Thermal Energy Storage )

Storage in Boreholes, BTES ( Borhalls Thermal Energy Storage )

Storage in Ducts, DTES ( Duct Thermal Energy Storage )

Storage in Underground Pits, Tanks and Rock Caverns
Among the above techniques, Aquifer Thermal Energy Storage ( ATES ) is the most
commercially and economicially viable with several application in many countries in
Furope, North America, Japan and China. The ATES system can be used for heating and
cooling providing an energy conservation in the range of 40-90 %. A system being
designed, using solar energy in combination with Aquifer Thermal Energy Storage ( ATES
). that will conserve a mayor part of the oil and electricity used for heating and cooling
Balcali Hospital of Cukurova University in Adana. The general objective of the system is to
provide heating and cooling to the hospital by storing solar heat underground in summer and
cold in winter. As the main source of energy, ventilation air at the hospital and surface water
from the nearby Seyhan Lake will be used. For a succesful application of ATES The
following parameters will be determined: Aquifer site, aquifer's geological formation, water
table. static and dinamic level, yield and, depression, thickness of the aquifer, flow direction
and flow rate. transmissibility, porosity, and permeability of aquifer, heat capasity of
ocological formation, relations of aquifer with surface water and closer wells, chemical
analyses of ground water, closer tectonic structure and relations with aquifer.

An exploratory well, based on geophysical survey, was drilled in July 1997. The logs from
the well revealed the presence of an aquifer that is suitable for the ATES project. Further
pump test and aquifer simulation are required to the understand the hydrogeological
conditions of the area.
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Aladag karstik akiferi kaynaklarinin goriiniir karbon-14 (14C) yaslan

Miifit Sefik DOGDU, Serdar BAYARI, Naciye Nur OZYURT, Tiirker KURTTAS
Hacettepe Universitesi, Miih. Fak., Jeoloji Miih. B6l. Hidrojeoloji Miih. ABD, 06532, Beytepe, Ankara

Aladag karstik akiferinde bolgesel akim yolu boyunca dizilmis olan 8 karstik kaynak
Karbon-14 ("C) goriiniir yas hesaplamalari igin orneklenmistir. Ornekler cesitli
miktarlardaki suyun 50 litrelik bidon i¢inde baryum kloriiriin baryum karbonat seklinde
coktlirilmesiyle toplanmigtir. Sudaki karbonun tamamen ¢okeltilmesi igin hizlandiric
olarak praestol ve suyun pH'mi 210 yapmak icin sodyum hidroksit suya eklenmistir.
Cokellerin "*C analizleri Urdiin Su Kaynaklari Laboratuvari'nda yapilmistir. Kaynaklarin
“C igerikleri ve hesaplanan goriiniir yas degerleri Cizelge 1'de sunulmustir.

Cizelge 1: "*C izotop igerikleri ve degisik ilksel "*C degerlerine gére hesaplanan goriiniir yaslar.
Table | "C isotope contents and calculated apparent ages based on different initial "*C values.

"¢ (pmc) Error C apparent age (year) "4C apparent age
(Uncorrected) (%) (MCiniia=100 pmc) (year) (“Cinia=58.40 pmc)
Sogukpinar 58.40 1.60 44406 227 0 +227
Goksu 50.07 1.70 5718 +281 1272 +281
Kapuz 42.35 2.87 7103 +561 2656 +561
Yerkopri-2 38.65 1.14 7858 +244 3412 +244
Yerkopri-1 34.56 0.64 8783 +153 4337 +153
Tatlar 34.49 1.40 8800 +336 4354 +336
Yerkopri-3A 29.40 1.42 10120 +400 5674 +400
Yerkoprii-3B 23.61 0.97 11933 £340 7487 +340

Aladag karstik akiferinde yeraltisuyu akimi baslica sig ve derin dolasimi iceren iki ana
bilesenden olusmaktadir. Bayarr (1991)'nin yaptigi ¢alisma, sicaklik, elektriksel iletkenlik,
trityum vb. gibi parametrelerin bslgesel akim yolu boyunca arttigini géstermistir. Benzer
olarak, akim yolu boyunca karbonat g¢oziinmesinin devam ettigi, pH ve ¢Oziinmiis
oksijendeki azalma ile kendini gostermektedir. ilksel '*C degeri ile hesaplanmis olan
goriiniir yaslarin, toprak, yeraltisuyu ve karbonatli kayacin *C verilerinin kullanilmasiyla
diizeltilmesi ¢alismalari stirdiiriilmektedir. Beslenim alanma en yakin karstik yeraltisuyunun
dizeltilmemis "C igerigi 58.4 pmc (percent modern carbon) iken en uzakta yer alan
kaynagin ise 23.61 pmc'dir. Yeraltisuyunun '“C igerigi, sistemde kalis siiresinin ve
dolayisiyla karbonatli kayag ¢6ziinmesinin artmasiyla olusan seyrelme nedeniyle akim yolu
boyunca azalmaktadir. 1lksel "*C degeri 100 pmc kabul edilirse diizeltilmemis '“C yaslar
4446 yil ile 11933 yil arasinda yiiksek degerler gostermektedir. Buna karsihik ilksel '*C
degeri akim yolu basinda yer alan Sogukpmar kaynagnm 'C igerigi olarak kabul
edildiginde, goriinir C yaslari £318 yillik bir analitik hata ile 1272-7487 yil arasinda
degismektedir. Sogukpmar kaynagmin disiik “C igerigi (58.4 pmc) akim sisteminin baginda
karbonat ¢oziinmesinden kaynaklanan modern beslenme '*C igeriginde (100 pmc) 6nemli
bir seyrelmeyi isaret etmektedir
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Sekil 1 Bolgesel akim yolu boyunca "C igeriginde ve diger izleyici derisimlerindeki degisimler.

Figure . Variation of "C and other age-indicating tracers along regional flow path.
g g g g reg p

“Ciner=38.4 pmc igerigi esas alinarak yapilan goriiniir yas hesaplamalari "*C verilerinin elde
edilmesiyle tekrar degerlendirilecektir. Bolgesel akim yolu boyunca "“C igeriginde ve diger
izleyici derisimlerindeki degisim Sekil 1'de sunulmustur. Triyum (*H) ve kloroflorokarbon
(CFC-11 ve CFC-12) verileri yeraltisuyunun sistemde ortalama kalis zamanmin arttigini
gostermektedir. *H igeriginin sistemde kalis zamani ile birlikte artmasmin sebebi 1960'h
yillardaki atmosferik yagislarin yitksek *H igermesidir. Akim sisteminde si13 dolasimda yer
alan geng sular diisiik *H igerigine sahip giincel yagislardan beslenmektedirler. CFC-11 ve
CFC-12 degerleri; s1g dolagim sisteminde yer alan yeraltisularinin yiiksek CFC igerikleri, bu
sularin giincel yagislarin yiiksek atmosferik CFC igeriginden etkilendigini ve derin dolasim
sularinin ise daha o©nceki dusik CFC igerigine sahip yagislardan etkilendigini
gostermektedir. Cahsmada sunulan 'C  verileri diizeltilmemis olmakla birlikte
yeraltisuyunun “H ve CFC igerigi ile oldukga yiiksek bir korelasyon gostermektedir. *H ve
CFC verilerinin onlarca yil ve '*C verilerinin yiizlerce ve hatta binlerce yillik bir beslenim
bilesenini temsil etmesi, bu gibi biiyiik karstik sistemlerindeki yeraltisuyunun birkag yildan
birkag¢ onbin yila kadar varan biiyiik bir zaman araliginda beslendigini gostermektedir.

Apparent Carbon-14 (**C) ages of the springs of Aladag karstic aquifer

Eight karstic springs located along the regional flow path of Aladag karstic aquifer were
sampled for their carbon-14 ("*C) content to determine their apparent ages. Samples were
collected by precipitating different amounts of water in a 50 liter plastic drum in which
barium chloride is converted to barium carbonate precipitate. To precipitate the carbon
available in water completely, sodium hydroxide and praestol, a floculant, were added to
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make pH> 10 and to accelerate precipitation. Precipitates were analyzed in Water Resources
Laboratory. Jordan. "*C contents of springs and their apparent ages are presented in Table 1.

The regional groundwater flow in the Aladag karstic aquifer comprises mainly two major
components which are shallow and deep circulation. Bayari (1991) has demonstrated that
the parameters (temperature, electrical conductivity, tritium etc.) indicating groundwater’s
residence time have increasing values along the regional flow path. Similarly pH and
dissolved oxygen possess decreasing values suggesting that carbonate dissolution is
continuous along flow path. Although, the apparent ages presented hele based solely on
initial "C data, efforts are still continuing to refine them by use of C data on soil
atmosphere, groundwater and carbonate rocks. Uncorrected “C content of Kkarstic
groundwater 1ocated most closely to the recharge area is 58. 40 pmc while the most distant
outflow has "“C content of 23.61 pme. It is apparent that “C content of g)loundwatet
decreases along the flow path both due to increasing residence time and increasing e
dilution via rock dissolution. When an initial "*C content is assumed to be 100 pmc the
calculated uncorrected *C ages increase to the lange of 4446 years and 11933 years.
However. based on the assumption that the initial ' C is equal to that of Sogukpinar spring
located at the beginning of flow path, the apparent "(C ages ranges between 1272 years and
7487 years with an analytical error of £318 years. Low initial "C content of Sogukpinar
spring suggests that there exists considerable carbonate dissolution which dilutes the modern
recharge's C content (ie. 100 pmc) to 58.4 pmc at the beginning of flow system. Our
interpretations of relative apparent ages are based on 58.4 pmc which will be refined further
when "C data is available.

Figure 1 shows the variation of the contents of "C and other age-indicating tracers along
regional flow path. Tritium (*H) and chlorofluorocarbon (CFC-11 and CFC-12) data
indicate an increasing groundwater mean residence time (MRT). The increase of *H content
as the MRT increases is due to higher “H content of precipitation in the near post-1960’s
when the atmospheric content reached a maximum. Younger waters of the more shallow
parts of the flow system are fed from more recent precipitation of low *H content. CFC-11
and CFC-12 data indicate decreasing past recharge at the deeper parts, whereas shallow
oroundwaters have higher CFC values because of higher atmospheric concentration in
recent years. Even though uncorrected, present "C data exhibit a strong correlation with
both "I and CFC contents of groundwater. Considering that *H and CFCs represent the
components of recharge with a magnitude of tens of years and "C represents those of
hundreds and/or thousands, it is understood that groundwater in such a large karstic system
include recharge from a wide time interval extending between several years to several
thousands (and even hundreds of thousands) of years.
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Sizir (Gemerek — Sivas) karst kaynaklari ve yakin dolayinin
hidrojeolojisi

Harun AYDIN', Mehmet EKMEKCI®

'Erciyes Uniyersitesi, Yozgat Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Yozgat
’Hacettepe Universitesi, Miih. Fak., Jeoloji Miih. Bol., 06532, Beytepe, ANKARA

Bu ¢alismada su miktari ve kalitesi agisindan sorun yasanan Yukari Kizilirmak havzasinda
yeralan Sizir kaynaklarmin miktar ve kalite agisindan optimum yonetimine temel olacak
bilgilerin elde edilmesi amaglanmigtir. Bu dogrultuda alanda yayilim gdsteren kirikli-
catlakl, yer yer karstlasmali mermerlerden yaklasik 4 m’/s’lik bir debi ile bosalan Sizir
kaynaklarinin hidrodinamik yapisi belirlenmeye ¢ahisilmistir. Bu kapsamda jeoloji, hidroloji,
su kimyasi ve hidrojeoloji galigmalar1 yapilmis ve Sizir kaynaklarmin beslenme alaninin,
onemli bir boliimiiniin havza disinda oldugu ortaya konmustur.

Su Kkalitesi agisindan su sorunu yasanan bolgede en onemli kaynak grubu olan Sizir
kaynaklarinin hidrolojik 6zelliklerinden yararlanilarak kaynak gerisindeki aktif depolama ve
cekilme donemi sonunda kaynakta bosalan su hacminin sirasiyla 120* 10° m® ve 62*10° m’
oldugu hesaplanmistir.

inceleme alaninda, Ayanozii deresi akis yukarisinda bogalan kaynak sulari kalite agisindan
degerlendirilmistir. Degerlendirme sonucunda havzadaki tim kaynak sularinin igmesuyu
standartlarina gore 1. Simif sular olup orta sert su zelligi sergiledigi belirlenmistir. Sulama
suyu siniflamalarina gore ise “cok iyi-iyi” sular sinifina girmektedir.

Halen Ayanozii deresi akig asagisinda bulunan  Hidroelketrik Santrali  diginda
potansiyelinden yararlanilmayan Sizir kaynaklarinin bolge agisindan biiyiik onem tagidigi bu
nedenle, gelecekte saghkh ve akilcr bir yonetimin miktar ve kalite agisindan etkin bir
koruma gerektirecedi ortaya konmustur. Biiytik akifer hacmine ve depolama kapasitesine
sahip olan ve yil boyunca emniyetli kullanim yapilabilen Sizir kaynaklarinin gelistirilmesi
olanakli goriilmektedir. Kaynaklarin beslenme alaninin sarp olmasi ve yerlesime uygun
olmamasindan dolay1 bugiin i¢in kaynak basi korumanin yeterli olacag belirlenmistir. Ote
yandan Ayanozii deresi akis yukarisinda, dar alanlarda yiizeylenen mermerlerden bosalan
s13 dolasimh dokanak kaynaklarmin bu 6zelliklerinden dolay: gelistirilmesi mumkiin
goriilmemektedir.

Hydrogeology of Sizir (Gemerek — Sivas) karst springs and surrounding
area

This study aims to produce tha basic information required for an optimum managemnt of
Sizir springs located at the Upper Kizilirmak Basin where water problems are experienced
in terms of quantity and quality. In this context, the main point was to explain the
hydrodynamic structure of the Sizir springs, which discharge with 4 m?/s from a fissured-
fractured and partly karstified marble aquifer. Based on geological, hydrological,
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hydrochemical and hydrogeological studies carried ouf in the area, a major part of
catchment area was found to extend beyond the topographical watershed.

The active reservoir volume of the Sizir springs was calculated to be about 120x10° m’
a significant amount of water for the region that suffers from scarcity of good quality water.
The total amount that is drained during recession is found to be about 61x10° m’/year.

s

Water quality evaluations have revealed that all waters exist at the area are of high quality,
moderately hard waters according to Drinking Water Standards and “very good — good” as
irrigation waters.

It was concluded that the Sizir springs not being used other than in the Hydroelectiric Power
Plant are of major significance for the region and therefore, an effective protection in terms
of both quantity and quality is required for an optimum and rational management in the
future. The hydrogeologic structure of the springs allows further development due to their
large aquifer volume. Local protection of springs in adequate because the rough topography
at the catchement area discourage any activity that may cause contamination. On the
contrary, further development of the upstream springs does not seem to be possible due to
their contact-spring character.
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Gol kanisim  dinamiginin kloroflorokarbonlar (CFC) kullanilarak
belirlenmesi: Koycegiz golii uygulamasi

N. Nur OZYURT', C. Serdar BAYARI'
'Hacettepe Universitesi Jeoloji Miih. Bél. Hidrojeoloji Miih. ABD. Beytepe 06532 ANKARA

Kloroflorokarbon (CFC) gazlari, 1930’lu yillardan itibaren gesitli endiistriyel faaliyetlerde
Kullanilmaya baglanmistir. Dogal herhangi bir kokeni olmayan antropojenik gazlarin yaygin
olarak kullanimt sonucunda atmosferik CFC derisimi hizla artmistir. Uzun siireli atmosferik
CFC olgtimlerinin 1970 yillardan itibaren 6nce osinografik ¢alismalarda daha sonraki
yillarda ise yeraltisuyu sistemlerinde ozellikle yas ve/veya gegis siiresinin belirlenmesi
amactyla kullanilmaktadir. CFC’lar osinografik ¢alismalarda, deniz suyundaki karigim
mekanizmasinin belirlenmesinde ve deniz suyunun oksik, gegis, anoksik bélgeleri
arasindaki etkilesimlerin ortaya konmasinda kullanilmistir. CFC’larin bozunmasina neden
olabilecek kimyasal ya da biyolojik reaksiyonlarin sadece anoksik kosullarda gergeklesiyor
olmasi. bu gazlarin konservatif (kimyasal durayh) izleyiciler olarak kullanimini saglamistir.

Tim bu 6zellikler: nedeni ile kloroflorokarbonlar (CFC) deniz ve g6l gibi su kiitlelerinde
karisim dinamigi mekanizmasinin aydinlatiilmasinda yaygin olarak kullanilmaktadir.
Koycegiz Goliindeki ¢alisma Tiurkiye’deki ilk uygulamadir. Bu ¢alismada, CFC gazlarinin
konservatif izleyiciler olarak g6l karisim dinamigi calismalarinda kullanilabilirliginin
belirlenmesi amaglanmaktadir.

Cizelge 1: Cahsma alanindaki 6rnekleme noktalarinda CFC yaslart (yil)
Table 1: CFC ages of sampling points in the study area (year)

Sultaniye Havzasi Koycegiz Havzasi
CFC-11 |CFC-12 CFC-113 CFC-11 |CFC-12 |CFC-113

4m 18 20 10 4m 1 1 1
8m 1 7 1 8m 5 1 10
12m 29 17 12m 20 10

16m 30 22 16m 34 12

20m 30 20 20m 30 10

28m 34 39 23m 33 12

3lm 36 27

Termal Yeraltisuyu kaynagi
CFC-11 CFC-12

Sultaniye 24 26
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Caliymada Koycegiz Golintn; giineyindeki Sultaniye ve kuzeyindeki Koycegiz
havzalarinda se¢ilen iki noktada gol suyunun derinlik profili boyunca CFC igerigi
belirlenmistir. Gol sularinin yanisira gole su sagladigi diisiiniilen ¢evredeki yeraltisuyu
kaynaklarmin da CFC igerikleri belirlenmistir. CFC analizi i¢in su ornekleri, Bayari ve
dig.,(1998)’de ayrmtilart verilen yontemle alinmistir. Alinan CFC ornekleri Uluslararasi
Atom Enerji Ajansi (IAEA)’nin Viyana laboratuvarlarinda analiz edilmistir. Tiim drnekleme
noktalarinda CFC-11, CFC-12, CFC-113 yaslart Ozyurt ve Bayari,(1998)’da belirtilen
yontemle hesaplanmistir (Cizelge 1). Atmosferik CFC-113 derisimine ait kisa siireli veri
nedeniyle ¢alisma alanindaki sularin sadece birkaginda CFC-113 yaslari belirlenebilmistir.
CFC-11 gazmin sudaki derisiminin kimyasal ve biyolojik reaksiyonlar sonucunda azaldigi
bilindiginden gol karisim dinamigi agisindan yorumlar sadece CFC-12 yaslari kullanilarak
yaptlmistir, CFC’larin atmosferik derisimlerinin zaman iginde artmasi nedeni ile sudaki
CFC derigimleri ile yaslar ters orantihidir. Her iki havzaya ait CFC profillerinde CFC-11
yaslarinin bozunma nedeni ile CFC-12 yaslarindan daha biiytik oldugu goriilmektedir. Gol
suyundaki ¢oztinmiis CFC igerigini degistirecek en onemli stireg CFC gazlarinin 6zellikle
CFC-11’in anoksik kosullarda bakteriyel bozunmasidir. Koycegiz Golii gibi siirekli
tabakalanma gosterén ve alt tabakanin anoksik oldugu ortamlarda ¢éziinmiis CFC igeriginin
oncelikle bozunma sonucunda degismesi beklenmektedir. Bugiine kadar yapilmis tiim
caligmalar anoksik ortamda CFC-11’in CFC-12 den daha ¢ok bozundugunu gostermistir
(Bullister and Lee, 1995). Koycegiz Golii CFC derigimleri de bu goriisii desteklemektedir.
Ozellikle 12 m’nin altinda hesaplanan CFC-11 yaslari CFC-12 yaslarindan ¢ok biiyiiktiir.
Koycegiz Goliinde 12m’nin altinda CFC-12 nin bozunmadigi varsayilarak goliin anoksik
bélgesinde CFC-11"in bozunma hizt yilda 0.15 pmol/kg olarak belirlenmistir.

Koycegiz Havzasinda (st tabakada (0-10m arasinda) CFC yaslari 1 yil olup, suyun
atmosferle dengede oldugunu gostermektedir. Sultaniye Havzasi iist tabakasinda ise CFC
yaslari 20 ve 7 y1l olarak hesaplanmistir. Atmosferle dengeye ulagmasi gereken bu sularin
CFC yaslarinin biiytik olusu goliin bu kesimine daha biiylik CFC yasina sahip Sultaniye
kaynagindan olan su katkisindan kaynaklanmaktadir. Golde 10-12 m arasindaki ge¢iy zonun
altindaki derinliklerde CFC yaslar1 oldukga yiiksektir. Sultaniye ve Koycegiz Havzalarinin
ortalama alt tabaka yaslarn sirasiyla 20 yil ve 10 yil olarak belirlenmistir.  Gol alt
tabakasindaki bu dagihm Sultaniye havzasini olusturan sularda 26 yillik CFC yasina sahip
termal Sultaniye kaynagi katkisinin biyiikligiini gostermektedir. Koycegiz havzasi alt
tabakasi ylizeysularin yanisira Sultaniye havzasindan gelen sularin karisimindan olusmustur.
CFC vyaslart dikkate alinarak elde edilen bu sonuglar Bayari ve dig.., (1999) tarafindan
Koycegiz golii fiziksel, kimyasal, izotopik ozelliklerine dayanilarak olusturulan karisim
dinagimi modeli ile uyumludur.

CFC vyaslari ile fiziksel, kimyasal ve izotopik parametreler kullanilarak olusturulan gol
karisim modeline yaklagilmis olmasi CFC’larin, 6zellikle kimyasal ve biyolojik siireglerden
etkilenmeyen CFC-12 yaslarinin gol dinamigi ¢alismalarinda konservatif izleyici olarak
kullanilabilecegini gostermektedir.
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Determination of lake dynamics with chlorofluorocarbons (CFC’s):
Application to Kdycegiz lake

Cholrofluorocarbon (CFC) gases have been widely used for different industrial activities
since 1930’s. Extensive use of these antropogenic gases has increased rapidly atmospheric
CFC concentration. Since 1970°s CFC gases have been started to be used first for
oceanographic and later on for groundwater age determination studies with the availible
long period atmospheric measurements of CFCs. In oceanographic studies, CFCs are used
for determination of mixing processes and interactions between oxic, transition, and anoxic
zones of seawater. In-situ chemical or biochemical reactions that cause CFC degradation in
water are only effective at anoxic conditions, thus CFCs could be easily used as
conservative (chemically stable) tracers.

CFCs with these properties have been widely used for determination of mixing dynamics of
water bodies like sea and lakes. This study is the first application of CFCs in mixing
dynamics of a lake in Turkey. The aim of the study is to investigate the applicability of
method for lake mixing dynamics.

In the scope of this study CFC content has been determined along the depth profiles of both
southern Sultaniye and northern Kdycegiz Basins of Koycegiz Lake. Beside the lake waters,
CFC content of Sultaniye thermal spring that supplies water to the lake, has also been
determined. Water samples for CFC analyses has been collected by the procedure given by
Bayari et.al.(1998). CFC samples were analysed at the Vienna Laboratory of International
Atomic Energy Agency (IAEA). CFC-11, CFC-12 and CFC-113 ages has been calculated
for each sampling point according to the procedure given in Ozyurt and Bayart (1998)
(Table 1). Because of the limited atmospheric CFC-113 observations CFC-113 ages could
be calculated only for a few sampling points. CFC-11 concentration in water is decreased by
the chemical and biological reactions. Thus CFC-12 ages were used for lake dynamics
interpretations. CFC-11 ages are greater than CFC-12 ages in both basins. The main process
that changes the dissolved CFC content in water is biochemical degradation of CFC-11
under anoxic conditions. CFC-11 content were found to be decreased in the anoxic
monimolimnion (bottom layer) of the Kdycegiz Lake. Previous work carried out so far
suggests that the degradation rate of CFC-11 is greater than that of CFC-12 (Bullister and
Lee, 1995). This degradation process is also observed in the Koycegiz Lake. Assuming that
CFC-12 is conservative under anoxic conditions CFC-11 degradation rate was calculated to
be 0,15 pmol/kg per year. CFC-11 and 12 ages of mixolimnion (top layer) of Koycegiz
Basin is 1 year. These ages values show that water in this zone is in equilibrium with
atmosphere. On the other hand, CFC ages of Sultaniye Basin top layer is calculated to be 20
and 7 years. Since the water here should be in equilibrium with atmosphere, the ages found
indicate contribution from the Sultaniye thermal spring which has low CFC content. Below
the transition zone (10-12 m) in the lake, CFC ages are become greater. Average bottom
layer CFC ages for Sultaniye and Kdycegiz basins are 20 years and 10 years, respectively.
This age distribution in the bottom water layer indicates an obvious contribution into
Sultaniye Basin from the Sultaniye thermal spring. Koycegiz Basin water is composed of
surfacewater and overflow from Sultaniye Basin. These results obtained by CFC ages are in
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accordance with the mixing dynamics model which is based on physical, chemical and
isotopic properties of Koycegiz Lake as suggested by Bayari et.al. (1999).

This concordance emphasizes that CFC gases especially CFC-12 which is not seriously
affected by biochemical degradation can be used as a conservative tracer for the lake
dynamics studies.
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Kuzey Anadolu Fay Zonu jeotermal alanlari ve jeotermal sistem
olusumu

Al KOCAK
MTA Genel Miidiirliigii, Enerji Hammadde Etiit ve Arama Dairesi, ANKARA

Alp-Himalaya Dagolusum kusagi iizerinde yer alan iilkemizde en etkili kirik zonu son
depremde de kendini gosterdigi gibi yay sekilli Kuzey Anadolu Fay (KAF) zonudur.
Erzincan dogusunda Karliova'dan baslay1p batida bir kolu Biga Yarimadasi bati ucuna kadar
uzanan ve bir eklem vyeri niteligindeki bu zonda zaman zaman sismik hareketler
olusmaktadir. KAF zonu, jeotermal sistemlerin kirik zonlari ile yakindan iligkili oldugunun
giizel bir 6rnegidir.bu zon boyunca gelismis kaynaklarin sicakhklar orta ve diisiik entalpili
jeotermal sistemleri karakterize etmektedir. Bu bolgede yapilmis olan sondajlarla kabaca
120 MWt'lik bir kullanilabilir sicak su potansiyeli bulunmustur. Ancak sondajli gahismalar
yapiimamis kaynaklar gozoniine alindiginda ve yapilacak ilave sondajlarla bu potansiyelin
artacag! kesindir.

Sicak akiskanlarda yapilan analizlerin sonuglarina gore kaynaklar genelde bikarbonath sular
karakterini tasimaktadirlar ve olgunlasmamis sular olarak degerlendirilebilirler. Bu
calismada bolgesel tektonik, jeolojik yapi ve sicak akiskanlarm sicakhk ve kimyasal
karakterleri degerlendirilip korele edilerek jeotermal sistemlerin olusum yorumlamalara
gidilecektir.

Geothermal fields on the North Anatolian Fault Zone and formation of
geothermal systems

The most important fault zone as confirmed in last earthquake disasters in our country
which is situated on the Alpine- Himalayan Mountain-building belt, is the arc-shaped North
Anatolian Fault Zone (NAF). Through this zone, that extends from Karliova (Erzincan) at
the East to western Biga Peninsula at the West is active and causes some displacements
from time to time.

Occurence of geothermal systems are also closely related to fault zones and there are many
hot spring outlets on the NAF. The temperatures of these hot springs have been
characterising the moderate and low enthalpy fields. The proved potential of these fields that
have been investigated by some drill-holes up to now was estimated roughly as 120 MWt.
Hovewer, the studies carried out on some hot spring areas indicate that the potential of this
area can definitely increase.

The chemical analyses of hot springs have shown that the geothermal fluids are of
bicarbonate type in chemical character and immature waters. In this study, regional
tectonics, geological structure and the temperature and chemical character of the hot springs
are evaluated; formation model of the geothermal fields are interpreted by correlating the
evaluated data.
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Kahramanmaras ili termomineral kaynaklarinin kimyasal 6zellikleri ve
kullanimi

Saziye ABACI
Cukurova Universitesi, Jeoloji Miihendisligi Boliimi, ADANA.

Termomineral kaynaklar, kimyasal ve fiziksel 6zellikleri nedeniyle insanlar tarafindan
gesitli hastaliklarmn tedavisinde kullanilmaktadir. Kahramanmaras ve ¢evresinde de,
solunum, sindirim, dolasim, romatizmal ve cilt hastaliklari nedeniyle kullanilan mineralli su
kaynaklar1 bulunmaktadir. Bu ¢aliyimada Kahramanmaras ve ¢evresinde bulunan mineralli
su kaynaklarinin dagilimi saptanmis, kimyasal analizleri yapilmis ve 6nceki arastiricilara ait
analiz sonuglari ile birlikte degerlendirilmistir. Ayrica mineralli sularin kimyasal bilesimleri -
kullanilarak olusumlart aragtiriimistir.

Kahramanmaras il siirlar1 igerisinde 11 adet mineralli su kaynaginin varlig1 belirlenmistir.
Bunlardan 7 tanesi soguk su, 4 tanesi sicak su kaynagi olup bu kaynaklardan 2 tanesi Sir
baraji sulari altinda kalmistir. Arastirmaya konu olan diger 9 kaynaktan alinan su
drneklerinin kimyasal ve fizikokimyasal dzellikleri kaynak basinda ve laboratuvarda analiz
edilerek, elde edilen sonuglarin degerlendirilmesi yapilmistir. Mineralli sularin kimyasal
agidan bikarbonatli, kalsiyumlu ve magnezyumlu sular smifinda oldugu, fiziksel yoénden
hipotermal, hipotenik sinifinda yer aldig1 gézlenmistir. Sularin sicakliklari ise 12°C ile 43°C
arasinda deZismektedir. Na/1000-K/100-Mg diyagraminda ise sicak ve mineralli sularin
“olgun olmayan sular” bolgesine distikleri ve buna gore karisik sulari olusturduklar
saptanmistir.

Ayrica bolgedeki su kaynaklarinin  kullanilabilirligi ¢esitli diyagramlar yardimiyla
smiflandirilmis ve Diinya Saghk Orgiiti (WHO) ile Tirk Standartlari (TS)na gére
kargilastiriimalari yapimustir.

Chemical composition and utilization of thermomineral resources in
Kahramanmaras city

Termomineral resources are used by human beings for treatment of several diseases. In
Kahramanmaras and surroundings, there are several mineral water resources which are used
for treatment of digestion, respiration, blood circulation, rheumatism and skin disease. In
this study, distribution of mineral water resources is determined in the area, waters is
analysed for their chemical compositions and results of analysis are evaluated together with
those of previous studies. origin of mineral waters is investigated based on their chemical
composition. 11 mineral water ‘springs are determined within the borders of city of
Kahramanmaras. 7 of those $prings are cold water and 4 springs are hot water, but 2 of hot
springs are under the water of Sir dam. Water samples are taken from 9 springs, their
physical and chemical properties are conducted in the field and laboratory and results of
analysis are evaluated.
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Mineral waters in region are chemically classified as bicarbonate, calcium and magnesium
rich and are physically classified as hipothermic —hipotenic. Temperature of waters vary
between 12°C - 43°C. In the Na/1000-K/100-Mg diagrams hot and mineral waters are
plotted in “immature waters” field which may indicate mixed water.

Utilization of water is classified by using several diagrams and results are correlated
according the World Health Organization (WHO) and Turkish Standarts (TS).
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Himmetoglu (Goyniik-Bolu) dolayinin hidrojeolojik kosullarinin acik
isletme acisindan degerlendirilmesi

Mehmet EKMEKCI, Selim ERDOGAN

Hacetiepe Universitesi, Jeoloji (Hidrojeoloji) Mithendisligi Bolimii, Beytepe, 06532 Ankara

Genelde kazilarda, ozelde de agik ve kapali maden isletmelerinde yeraltisuyuna iliskin
olarak karsilasilan iki ana sorun, duraysizlik ve drenajdir. Maden isletmelerinde iiretimi
olumsuz ybnde etkileyen bu sorunlar  alanin hidrojeolojik kosullarinm isletmenin
planlanmasi sirasinda dikkate alinmamasi ile ¢ok daha biiyiik boyutlara ulasabilmektedir.

Tirkiye Komir Isletmelerine bagh Bolu-Goyniik Himmetoglu Linyit A¢ik Isletmesinde
yeraltisuyunun neden oldugu duraysizlik ve drenaj sorunlari giivenli ve siirekli iiretimi
tehdit edecek boyutlara ulasmistir. Bu sorunlara etkin ¢dziimler tiretebilmek amaciyla agik
isletmenin de ig¢inde bulundugu alanda bolgesel ve yerel 6¢leklerde hidrojeoloji ¢alismalari
gergeklestirilmistir.  Alanda yayilim gosteren litolojik birimler gozeneklilik, hidrolik
iletkenlik, stiziilme kapasiteleri gibi hidrojeolojik 6zelliklerine gore ayirtlamistir. Beslenme,
depolama ve bosalim rejimlerinin ortaya konmasi amaciyla, yiizey jeolojisi, jeofizik,
yeraltisuyu hidroligi ve hidrokimyasal yontemlerden yararlaniimistir.

Gahsma alaninda isletilmekte olan linyit, baslica marn, kiltasi, bitiimli sist, komiir ile
tabanda bulunan yiiksek plastisiteli yesil killerden olusan Himmetoglu formasyonunda
bulunmaktadir. Himmetoglu formasyonunun kiltagi-marn kesimi ile kémiir horizonu kirik-
catlaklardan olusan ikincil gozeneklilige bagh olarak gelisen diisiik gegirimlilige sahiptir.
Miyosen yasl Himmetoglu formasyonunun iizerinde yaygin olarak kizil-kahverengi kil, silt,
ince kumdan olusan gegirimliligi diisiik bir 6rtii  bulunmaktadir, Akarsu aliivyonlarinin
taban kesimini olusturan ve genellike filizi yesil renkli gegirimliligi ¢ok diisiik ince kum-silt
malzemesi, gegirimli altivyonlart Himmetoglu formasyonundan ayirmaktadir.

Halen dretimin devam ettigi isletmenin A Panosu olarak adlandirilan kesimi giiney ve
kuzey-kuzeydogudan iki akarsu ile ¢evrelenmis durumdadir. Calisma alaninda ana akiferi,
akarsu yataklarinda kalinhg@i 30 m.’ye ulasan altivyon olusturmaktadir. Aliivyon 6zellikle
diisey yonde heterojen bir yaprya sahip olup, ince kum-silt-kil ve c¢akil ardalanmasi
gostermektedir. Cakilli seviyeler akifer, ince kum-silt-kilden olusan seviyeler ise akitard
Ozelligindedir. Altivyonun tabanini olusturan ve alttaki marnlarla hidrolik iliskiyi engelleyen
filizi yesil renkli killi malzeme ise akikliid olarak degerlendirilmistir. Tabaninda komiir
seviyeleri igeren Himmetoglu formasyonuna ait marnlarin yogun bir sekilde eklemli olmasi
nedeniyle ikincil gozenekliligi iyi gelismis ve orta verimlilige sahip bir akifer 6zelligine
kavusmustur. Ancak, diisey yonde, eklem yogunlugunun azaldig1 seviyelerin goreli olarak
daha dusiik bir gecirgenlige sahip olmasi nedeniyle bu birimde, kémiir horizonuna yakin
yerler disinda siirekli doygun bir zon bulunmamakta, bunun sonucunda da genel bir
veraltisuyu seviyesi gdzlenmemektedir. -

Isletmeye gerek drenaj gerekse duraysizlik agisindan olumsuz yonde etki eden yeraltisuyu
sorununun iki ana kokeni bulunmaktadir. Isletmeyi giineyden ve kuzey-kuzeydogudan
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sinirlayan iki akarsu yatagindaki, basingli ve yari-basingl akiferler, kazilar ilerledik¢e agi3a
cikmakta, ortami calisilamaz hale getirmektedir. Yeraltisuyuna iligkin drenaj sorununa
yonelik ¢oziimiin gelistirilmesi amaciyla jeohidrolojik olgiim ve orneklemeler yapilmis,
acilan kuyularda pompalama denemeleri gergeklestirilerek akifer karakteristikler:
belirlenmis ve yeraltisuyu sorununu &nleyecek drenajin saglanmasi amaciyla agilmasi
gereken kuyularin yerleri, araliklari, derinlikleri ve debileri hesaplanmistir. Duraysizhk ile
ilgili calismalara temel olmak iizere isletme alaninda yeraltisuyu beslenimi, depolamasi ve
dolasimi ile ilgili bilgiler hidrojeolojik ve hidrokimyasal analizlwerle ortaya konmutur. Kaz
aynasinda ve aynadan igeriye dogru su tablasinin zamana gore degisimi ise belirli sinir
kosullari dikkate alinarak elde edilen analitik-ampirik esitlikler yardimiyla hesaplanmigtir.

Hydrogeological assessment of the Himmetoglu (Goyniik-Bolu) open pit
area

Dewatering and instability are the two main problems related to groundwater commonly
encountered in excavations. Lack of hydrogeological data required for a preliminary
assessment of hydrogeological conditions at and around the mining site makes the problem
more complex and difficult to solve after a certain stage of mining operation.

Drainage and stability problems related to groundwater at the Himmetoglu lignite coal open
pit mine in Géyniik-Bolu are crucial as mining operations are adversely affected. Local and
regional hydrogeological investigations were carried out at and around the open pit to
generate data required for an optimumr solution to the groundwater problem. In this
context, the lithological units were differentiated according to their geohydrological
properties such as porosity, hydraulic conductivity and infiltration capacity. The recharge,
storage and discharge conditions of the groundwater system were described based on the
geological setting, geophysical surveys, groundwater hydraulics and hydrochemical
analyses.

The mined lignite is a horizon within the Himmetoglu formation composed of marl,
claystone, bituminous schist, coal and plastic clay at the bottom. The marl-claystone and
coal sections of the formation have a secondary permeability due to the fractures and cracks.
This formation is covered by an extensive overburden composed of red-brownish clay, silt
and fine sand of low permeability. The plastic, green fine sand-silt-clay layer of very low
permeability separates the pervious alluvial material from the underlying fractured marl of
the Himmetoglu formation.

The open pit where mining is still active is surrounded by two streams at the south and
north-northeast. The alluvial deposits whose thickness reaches to 30 m. at the river beds
contain the main aquifer levels. The alluvial deposits that exhibit an alternation of fine sand-
silt-clay and gravely layers form a heterogeneous medium particularly in the vertical
direction. Layers containing gravel are the aquifer sections confined from the top and the
bottom by the fine grain material of aquitard character. The underlying green plastic clayey
material is the aquiclude. The fractured marls having low secondary permeability may be
considered as the secondary aquifer in the region where it is recharged. However, an
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extensive saturated zone with a common water table is lacking due to the local impervious
horizons within the marl sequence.

After developing the conceptual hydrogeological model to explain the recharge-storage and
flow conditions, solution to problems related to groundwater were proposed based on the
origin of the groundwater and the hydraulic characteristics of the aquifers. A well-system
was proposed to dewater the confined-semiconfined alluvial aquifers along the streams.
Pumping of wells, with a discharge rate of 6 I/s was found to be adequate to lower the water
to a level that will allow safe excavation. The distance between well pairs was calculated as
35 m. to maintain the required water level with the predicted pumping rate. Decline of
water table at the excavation face was calculated using some analytical solutions of the
groundwater flow equation.
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Mersin-Delicay akiferinde arazi kullanimindan kaynaklanan kalitatif ve
kantitatif etkiler

Zeynel DEMIREL

Mersin Universitesi, Miihendislik Fakiiltesi, Cevre Miihendisligi Boliimii

Mersin-Tarsus arasinda yer alan ve yogun bir sanayi amagh arazi kullaniminin ve Mersin
sehir merkezinin tizerinde yer aldigi Deligay ovasi Mersin civarinin en dénemli yeralti suyu
kaynaklarina sahip bir bolgedir. Deligay ovasi 1/100 000 olgekli O 33 paftasinda yer
almakta olup, Berdan ovasinin batiya uzantisi seklindedir. Calisma alaninda morfoloji genis
diizliiklerle temsil olur ve kuzeye dogru gidildikge Toros Daglarinin yikselimleri ile
karstlasilir. Alani doguda Berdan nehri ile sinirlamak olasidir ve Deligay ovasi baslica
Delicay, Miiftii Deresi ve Mezitli dereleri tarafinda drene edilir.

Mersin ve Tarsus kent merkezlerinin igme ve kullanma suyu gereksinimi Berdan barajindan
karsilanmakta ve 2000'li yillarin baslarina kadar bir sorun yasanmayacag: diistiniilmektedir.
Ancak lokal olarak, ozellikle bolgede ¢ok sayida bulunan sanayi tesisleri gereksinim
duyduklari suyu agtiklari kuyulardan kazanma yolunu tercih etmektedirler. Mersin kent
merkezinde de yaz aylarinda su gereksiniminimbir boliimi sehir iginde bulunan kuyulardan
takviye edilmektedir.

70" 1i yillarda DSI Genel Mudiirligii tarafindan yapilan hidrojeolojik arastirmalar sonucunda
Delicay ve Berdan ovalarinin verimli aliivyon akiferleri olusturdugu belirlenmis ancak ileri
yillarda kontrolsiiz ve bilingsiz arazi kullanimi sonucunda ve yogun sanayiden kaynaklanan
hava kirliligi ve atik su desarjlari, denetimsiz ve bilingsiz asirt pompaj hidrolojik dongii
icinde yeraltisuyu kalitesini ve kantitesini olumsuz yonde etkilemistir.

Akiferin kiyiya yakin kisimlarinda Cl derisimlerinde artis, kati atk depolama alami
yakinlarinda K derisiminde artis, yerlesimlerin ve sanayi kullanimmnim oldugu yerlerde
organik madde miktarinda artis beklenmelidir. Ancak bdyle bir degerlendirme icin
yeraltisuyunun dogal hidrojeokimyasal karakteristiginin belirlenmesi oncelikli olmalidir.
Bunun i¢in de yeraltisuyunun antropojenik etkenlerden etkilenmemis halinin kimyasal
analiz sonuclarina gereksinim duyulur. 1962 yilindan beri agilan yeraltisuyu kuyular
acildiklari yillardaki arazi kullanimlari ve bazi elde edilebilir kimyasal parametreler dikkate
alinarak 5 degisik periyot iginde incelendiginde; oncelikle 1970" li yillarin ortalarina kadar
yeraltisuyunun antropojenik etkilerden uzak oldugu, ancak 80'li yillardan itibaren akiferin
beslenme alaninda yerlesimlerin, yol-otoyol gibi arazi kullamimlarimin artisi ve gelisigiizel
ve agin pompajin akiferi kantitatif olarak etkiledigi ve bu periyotlarda su tablasinin giderek
diistiigii ve kiyiya yakin yerlerde deniz suyu girisiminin oldugu ortaya ¢ikmaktadir. Cl, SO,
0, derisimleri de iki boyutlu dagilimlarinda bu periyotlarda arazi kullanimlarina uygun
olarak degiskenlik gostermekte ve yeralti suyu tizerindeki kalitatif olumsuz etkileri ortaya
¢ikarmaktadir. Mersin sehri iginde bulunan ve ozellikle yaz aylarinda artan su talebini
karsilamak igin kullanilan su kuyularinda yapilan incelemeler yeraltisuyunun bakteriyolojik
olarak da igmeye uygun olmadigini ortaya ¢ikarmistir. Sonug olarak hizli ve bilingsiz
sehirlesme, sanayilesme ve arazi kullamimi Deligay akiferini kantitatif ve kalitatif yonden
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olumsuz olarak etkilemistir, buna kargin idare bu gergegin farkinda degildir ve gelecek icin
diistiniilen  kentsel  gelisim  projelerinde  halen  yeraltisuyundan yararlanilacagi
ongortilmektedir.

Impact of land use on ground water quality and quantity in Mersin-
Delicay aquifers

The Delicay plain forms an important aquifer in Mersin Region. This region is covered with
the city center and has an intensive industrial and agricultural land. Deligay plain is located
m the O 33 section of the map with a scale of 1/100 000. The morphology in the
investigation area is flat and the altitude increases northwards. The Berdan River bounds the
investigation area in the east. The Deli¢ay, Miiftii and Mezitli creeks drain the area.

The domestic water of Mersin and Tarsus cities is supplied from the Berdan dam and it is
expected to provide water sufficiently until the early 2000s. However, many industrial
establishments prefer to meet their water demand by groundwater. Furthermore, some of the
water demand of Mersin is met by the groundwater especially during summer seasons.

In 1970s the area was investigated by the General Directorate of State Hydraulic Works, and
then a number of ground water wells were drilled, but not inspected. Excessive pumping,
careless land use, air pollution and wastewater discharge, which are originated from the
intensive industrial activities, have influenced the quality and quantity of the ground water
negatively.

An increase in Cl concentration of the aquifer at the seaside and K concentration nearby the
solid waste depositions is expected. Similarly, there may be an increase in the organic
matter content of the aquifer at the industrial areas. This can be determined from the natural
hydrogeochemical characteristics of the ground water, which requires the chemical analyses
of the antrophogenically unaffected water. There are many water wells in the investigation
area, which have continuously been drilled since 1962. These wells can be collected in 5
groups with respect to some chemical parameters and land use at drilling time. The results
show that the ground water was far from the antrophogenic impact until the mid-70s, but
beginning from the 80s the ground water has been influenced both quantitatively and
qualitatively because of the development of the industry and increase in land use. An
important negative impact is caused by excessive pumping, which lowers water table and
sea water intrusion occurs. The Cl, SO4 and O2 concentration contour diagrams follow this
negative impact on the ground water quality. The wells located in Mersin are also
bacteriologically polluted and can not used for drinking purpose any more. As a conclusion
it can be said that the intensive land use and industry have a negative impact on the ground
water quantity and quality of Delicay aquifer. However, the local administration does not
care about this reality and the ground water is proposed to be used in urban development
projects.
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KD dogrultulu Kemalpasa-Torbal havzasinin jeolojisi ve yeraltisuyu
kalitesi, Bat1 Anadolu

Alper BABA', Hasan SOZBILIR'

'Dokuz Evlil Universitesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii, 35100 Bornova-lzmir

Kemalpasa-Torbali havzasi batida [zmir-Ankara zonu ile doguda Menderes masifi
arasindaki tektonik dokanak {izerinde yeralan KD-SW dogrultulu Miyosen yash bir
¢okiintidiir. Havzanin batisindaki horstta yiizlek veren lzmir-Ankara zonuna ait kayaglar
kiregtasi ve serpantinit bloklarr igeren turbiditik kumtasi-seyl karmasigindan olusur.
Havzanin dogusundaki horst ise Menderes Masifi’'ne ait mermer arakatkili sistlerden
yapihdir. Havzada alt kirintili birim ve st kirintili birim seklinde iki ana litostratigrafik
birim ayrtlanmistir. Alt kirintili birim ste dogru incelen ve kabalasan istifler sunan fay
kontrollii aluvyonal yelpaze fasiyesleriyle simgelenir. Bu kaba taneli kirintili ¢okeller ince
komiir arakatkilari igeren kiregtasi mercekleri igerir. Birimin alt diizeylerinde, kirmizi renkli
kirmtililar i¢ine yerlesmis kiregtasi olistolitleri de gozlenir. Alt kirmtili birim dereceli gegisli
bir dokanakla tiste dogru iist kirmtili birime geger. Ust kirintili birim felsik tiif mercekleri
iceren ince taneli golsel c¢okellerden olusur. Havzayi dogudan sinirlayan fay Miyosen
tortullasmasini kontrol eden bir biiyiime fay1 niteligindedir. inceleme alaninda yukarida
belirtilen litolojik ve yapisal dzellikler yeraltisuyu potansiyelini ve kalitesini belirleyen ana
kriterlerdir. Bu ¢alismada, i¢me, kullanma ve sulama suyu saglamasi agisindan havzanin
dnemi ve su kalitesi iizerindeki etkileri incelenmistir.

Havzada, yeralti suyu potansiyeli a¢isindan, Menderes Masifi igerisinde yeralan mermerler,
Izmir- Ankara zonuna ait kiregtasi bloklari ve alt krintih birimde bulunan g¢akiltasi ve
kumtaslart onem tasir. Graben ortasinda yeralan kuyular alt kirintili birim igerisindeki
kumtasi akiferleri ile beslenir. Caligma sahasinin degisik kesimlerinde karst kaynaklar
cikmaktadir. Menderes masifine ait mermerler ve Izmir- Ankara zonu igerisindeki kiregtag
bloklari bu kaynaklari besleyen ana akiferleri olusturur. Kaynaklarin en buytgt Visneli
Koyiintin batisindaki karstik kaynagidir. Debisi yaklasik olarak 50 It/sn’dir. Bolgede
gecirimsiz temeli, Menderes masifi metamorfik sistleri ve Izmir- Ankara zonuna ait
turbiditik kumtasi-seyl karmasigi olusturur. Karstik bosalimlar1 ve yeraltisuyu hareketini,
gecirimsiz temel kayaglari ile onemli faylar denetlemektedir. [zmir Ankara- zonu ve
Menderes masifinde yeralan sularin bilesiminde hakim iyonlar Ca ve HCOs’tir. Sularin
elektiriksel iletkenlikleri (EC) 200-688 uS/cm, toplam sertligi 17.02- 38.03 FS’ arasinda
degisir. Toplam sertliklerine gore, kaynak sulari “tath su” sinifinda diger yeralti drenaj
sistemi sular1 ise “sert su” sinifinda yer alir. Su 6rneklerinin kimyasal analiz sonuglarina
gore, inceleme alani sulari, sulama suyu agisindan genellikle C,S; sinifinda yer alan, = az
sodyumlu, orta tuzlu” sulardir.

Geology and groundwater quality of the NE-trending Kemalpasa-
Torbali basin, west Anatolia

The Kemalpasa-Torbali basin is a NE-SW trending depression lying on the tectonic contact
between the Izmir-Ankara zone in the west and the Menderes Massif in the east. [zmir-
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Ankara zone cropping out in the west-horst of the basin, consists of blocks of limestones
and serpentinites mixed in a martix of turbiditic sandstone-shale, while the horst in the east
of the basin, is made up of schists intercalated with marbles of the Menderes Massif. Two
main lithostratigraphic units, namely the lower clastic unit and the upper clastic unit are
distinguished within the basin. The lower clastic unit is characterized by a succession of
fault-controlled alluvial fan facies showing both fining and coarsening upward sequences.
These coarse grained clastic deposits include some lenses of limestones bearing thin coal
intercalations. In the lower part of this unit, some limestones olistolites embedded in red
clastics are also observed. The lower clastic unit passes gradationary upward into the upper
clastic unit. The latter is made up of fine grained lacustrine sediments which contains felsic
tuff lenses.The east-bounding fault of the basin has a characteristic of growth fault which
controlled the Miocene sedimentation. The lithologic and structural properties mentioned
above, are the main criteria for determining the potential and quality of the groundwater in
the investigated area. In this study, the effects of the importance of the catchment area and
its effects on the water quality have been studied from the point of drinking, domestic and
irrigation water supply.

(Kemalpasa-Torbali Basin)

SO4=Na+K+

From the point of groundwater potential of the basin, marble of the Menderes Massive,
limestone of the Izmir-Ankara zone and sandstone and conglomerate of the lower clastic
unit have importance. The holes in the graben are recharged by the groundwater in the
sandstone of the lower clastic unit. There are some karst springs discharging the marble of
Menderes Massive and limestone blocks of Izmir Ankara zone. The discharge of the karst
springs and the movement of groundwater are controlled by the major faults, which cut the
reservoir rocks and the basement. The major ions in the karst waters are Ca and HCO;. The
groundwater in the study area generally has different chemical composition and properties
due to the heterogeneity and tectonic activity in the area. Electrical conductivity (EC) of the
ground water range between 200-688 pS/cm, and total hardness values are between 17.02-
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38.03 “FH. According to the total hardness values the waters of spring is in fresh water
class, the other groundwater drainage system water are in hard water class. According to the
results of the chemical analysis of water samples, the waters of the study area are usually
classified in C,S, class of irrigation water.
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Depremlerin yeraltisuyu seviyeierinde meydana getirdigi degisiklikler

Hasan KIRMIZITAS

Devlet Su lsleri Genel Miidiirliigii, Jeoteknik Hizmetler ve Yeraltisular: Dairesi Baskanligi, Ankara

Turkiye capinda yeraltisuyu potansiyelini tespit etmek ve akiferlerde meydana gelebilecek
“degisiklikleri izleyebilmek i¢in amaca uygun bazi sondaj kuyularinda limnigraf aletleriyle
yeraltisuyu seviye olgiimleri yapilmaktadir. Zaman zaman bazi sondaj kuyularinda seviye
degisimleri sira digi anomaliler olusturmus ve yapilan incelemelerde bu degisikliklerde
depremlerin etkili oldugu belirlenmistir. Limnigraf monteli sondaj kuyu yerlerinin
se¢iminde, depremlerin belirlenmesinden ziyade yeraltisuyu potansiyelinin tespit edilmesi
hedef alinmistir.

Deprem ve yeraltisuyu potansiyeli yoniinden énemli olan iilkemizde, depremlerin akiferler
tizerindeki etkisinin akademik diizeyde ortaya konmasi, bu gelismelerden sonra mecburiyet
kazanmistir.

17 Agustos 1999 depreminde Eskisehir-Sivrihisar’da bulunan bazi sondaj kuyularinda
deprem aninda meydana gelen yeraltisuyu seviye degisimleri elektronik limnigraflar
vasitastyla tespit edilebilmistir. Bunun iizerine baslatilan arastirmada, 1960’11 yillardan beri
mekanik limnigraflarla yapilan ¢lgiimlerde zaman zaman bazi kuyularda yeryiiziinde vuku
bulan depremlerin etkisinin gozlendigi gériilmistiir. Kiitahya-Gediz 1970, Diyarbakir-Lice
1975, Van-Muradiye 1976, Iran 1979, Erzurum-Kars 1983 Depremleri  Sanlurfa-
Ceylanpmar ve Harran, Erzurum, Batum, Konya, Edremit-Havran, [zmir-Menemen, Nigde-
Altunhisar ve Ankara-Beypazari Ovalarinda yer alan sondaj kuyularinda belirgin yeraltisuyu
seviye degisimleri yaratmiglardir. Seviye degisimleri basingli, yari basingh ya da serbest
akifer kosullarin tamaminda gozlenmistir. Akifer malzemeleri, aliivyon gibi daneli
ortamlarin yani sira kiregtasi gibi saglam kayaglardan olusmaktadir. Kaydedilen en bilyiik
seviye degisimi 1.48 m yiikselim olarak gozlenmistir.

Ulkemizi yasa bogan 17 Agustos 1999 Depreminin akabinde gerek yazili ve gerekse gorsel
basinda yeraltisuyu seviye degisimlerinin, depremlerin  6nceden belirlenmesi ile
iliskilendirilmesi tzerine yalniz Kurulusumuzca Tiirkiye’de diizenli olarak alinan bu
degerlerin kamuoyu ile paylasiimasi kaginilmaz olmus ve bu bildiri hazirlanmistir,

Changes of groundwater level by earthquakes

In order to determine the groundwater potential and check the changes in aquifers, the
groundwater levels have been observed in some boreholes by water-level recorders.
Although the location of the observation wells have been selected for the determination of
the groundwater potential, and not for the observation of the quake effects, the records
indicated a relation between the earthquakes and several extra-ordinary water-level changes
in some of the wells.
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Since both the earthquakes and the groundwater potential are very important for our
country, the influences of the quakes on the aquifer systems should be researched
academically.

The groundwater level changes at the 17 August 1999 earthquake, in some bore holes in
Eskisehir-Sivrihisar region have been recorded by electronic limnigraphs. Then, the past
groundwater records since 1960’s have been scanned and several effects of the large
earthquakes have been detected in some boreholes. It is observed that, the Kiitahya-Gediz
1970, Diyarbakir-Lice 1975, Van-Muradiye 1976, fran 1979, Erzurum-Kars 1983
carthquakes caused water level changes in boreholes at the Sanhurfa-Ceylanpinar and H
Harran, Erzurum, Batum, Konya, Edremit-Havran, [zmir-Menemen, Nigde-Altunhisar and
Ankara-Beypazari plains. The changes occurred in confined, unconfined, and semu-
confined aquifer conditions. The aquifer materials are composed of both detritic materials
and rocks like limestone.

The recorded maximum level change is observed as 1.48 m.
Following the 17 August 1999 Marmara Earthquake, the groundwater level changes is
mentioned as one of the earthquake precursor in media. Therefore this proceeding is

prepared in order to inform the public about the groundwater level observation which are
measured regularly only by the DSI in Turkey.
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Insan ve jeolojik ¢evresi

Erdogan YUZER
ITU Maden Fakiiltesi, Jeoloji Mithendisligi Boliimii, Ayazaga Kampiisii, 80626, Maslak-ISTANBUL

Cevre kavrami geride biraktigimiz yiizyilin en fazla konusulan, adim attigimiz yiizyilda da
yine iizerinde ¢okca tartisilacak konusudur. Cesitli meslek disiplinlerinde konuya degisik
acidan yaklasilmaktadir. Bu arada yerbilimleri ile ugrasanlar da gevreyi, odaginda istekleri
denetim altina almmamayan “insan” bulunan bir kavram olarak algilamis ve “Cevre
Jeolojisi”ni “Uygulamali Jeoloji"nin bir yan disiplini olarak sahiplenmistir.

Ulkelerin cografik, demografik ve jeolojik konum ve yapilarmin yanisira, gelismislik
durumlarina gore de cevre jeolojisinin algilanmasinda ve uygulanmasinda farkhiliklar
goriilmektedir.

Tirkiye'de “Arazi Kullanim Planlamasi”, “Yer Se¢imi” ve “Dogal Afetler” konularinm
“Kirlenme, Koruma” gibi diger ¢evre jeolojisi konularinin 6niine gegmesi bu nedenlere
baglanabilir.

Ulkemizde yakin gelecekte yogun sekilde tartisilacak gevre jeoloji konularmin basinda
“Enerji ve Cevre” , “Maden Yataklari ve Cevre” ile ozellikle Zararli Endistriyel Atiklar’mn
depolanmasi igin yer segiminin gelecegi beklenmelidir.

Cevre jeolojisine ayrilan bu oturumun “Cagril Konusmasi”nda, son villarda yiirtitme
olanagi bularak gok disiplinli bir yaklagimla ¢oziim aradigimiz sorunlara deginilecektir.
Marmara Depremi’nden sonra giincelligini koruyan Kentlesme ve Jeoloji, Terk Edilen Tas
Ocagi Sahalarinin  Rehabilitasyonu, Giizergah Segimlerindeki Miihendislik Jeolojisi
Calismalari, Tarihi Eserlerdeki Restorasyon sirasinda gozoniinde bulundurulmasi gerekli
jeolojik etmenler, bunlara 6rnek galismalardir.

Aciklamalarin  sonunda, Marmara Depremi sonrasinda giindeme gelen ilgili meslek
mensuplari arasindaki Calisma Alanlart Tartigmasi ve Cok Disiplinli Takim Calismasi’nin
onemi tizerinde durulacaktir.

Man and his geological environment

“Environment™ is a concept that will be discussed intensiveley and therefore maintain its
importance in this new century as it was in the last century. Various professions assess this
concept by its different aspects. In the meantime, the earth sciensits regarded the
environment as a concept that has ‘the uncontrolled man’ in the center and has established a
the ‘Environmental Geology’ as a branch of the Applied Geology.

Perception and application of environmental geology in the world differs from one country
to another according to their economic status as well as their geographic, demographic and
geologic settings. These factors may explain why issues like ‘land-use planning’, ‘site
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selection’ and ‘natural disasters’ come forth and overshadow environmental geological
problems like ‘contamination and protection’ in Turkey.

Apparently, ‘energy and environment’, ‘ore deposits and environment’ and particularly
‘appropriate disposal sites for hazardous industrial wastes’ will be the primary topics that
will be discussed in the very near future in our country.

As a keynote speaker in the Environmental Geology session of this congress, based on my
experience, I will refer to the problems that require multi-disciplinary approach. The recent
Marmara earthquake re-established the importance of the geological factors in selection of
settlement sites, rehabilitation of abondaned quarries, engineering geological studies for
alignements and restoration of historical sites.

At the end of my presentation, I will also refer to the debate on the field of practice of

different professions which was the hot-spot and confusing issue following the Marmara
earthquake and I will emphasize the importance of the multi-disciplinary team work.
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Biiyiikk Menderes Nehri’nin Ege Denizi’ne tasidigi sedimentlerde
jeojenik ve antropojenik metal miktarlarinin arastiriimasi

Mustafa ERGIN', Seref KESKIN', Niliifer Turhan-AKYUZ', Dogan YASAR’

" Ankara Unive‘/_‘sitesi, Fen Fakiiltesi, Jeoloji Miihendisligi Boliimii, Tandogan, Ankara 06100,
*Dokuz Eylil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiist, Inciralt, Izmir

Bu calismanm amaci; evsel, kentsel, endiistriyel, tarimsal gibi antropojenik faaliyetlerin
yogun oldugu Biiyiik Menderes Nehri akaglama (drenaj) havzasinin Ege Denizi’nin Holosen
jeolojisini nasil etkiledigini arastirmaktir. Benzeri cahgmalar; Baltik Denizi (Ergin,1990),
Karadeniz (Yiicesoy ve Ergin,1992), Marmara Denizi (Ergin vd.,1991; Bodur ve
Ergin,1994); Ege Denizi (Ergin vd. 1993; Ergin ve Yemenicioglu, 1997) ve Akdeniz’in
(Bodur ve Ergin 1988, Ergin vd.1996:1998) bazi kiy1 bolgelerinde gerceklestirilmistir.
Biiyiik Menderes Ege Denizi'ne dokiilen en 6nemli akarsulardan biri olup, antropojenik
girdileri yeterince arastirilmamistir.

Bu amacla Dokuz Eyliil Universitesi'ne bagli Piri Reis Arastirma Gemisi ile Biyiik
Menderes Nehri’nin Ege Denizi’ne dokiildiigii ve 80 metre su derinligine ulagan bolgelerde
agirlikli karot ve kepge kullanilarak sediment ornekleri almmustir. Sediment ornekleri tane
boyu, karbonat ve organik karbon analizlerine tabi tutulmus ve alinan bazi sonuglar dnceden
sunulmustur. Bazi segilmis ornekler ise, kurutulup ogitiildiikten sonra [CP-multielement
analizleri icin Kanada’da ACME Laboratuvarma gonderilmis ve her ornek HF-HNO;-
HCIO,-HCI asit karisimi ile tiim ¢oziilerek 40 element olgiilmistir. Analizlerin giivenirligi
ve dogrulugu cesitli uluslararasi jeolojik standartlarla kontrol edilmis olup, sonuglarin
dogrulugu %90°dan biiyiiktiir. ~ Sediment &rneklerinde Mo (<2ppm), Ag (<S5ppm), U
(<10ppm), Au (<4ppm), Cd (<4ppm), Sb (<Sppm), Bi (<5ppm), Sn (<2ppm) ve Ta (<1ppm)
olctim limitlerinde olgiildiigiinden sonuglar tizerinde yorum yaptimamistir. Kepge ve
karotlardan elde edilen tim-sediment 6rneklerinde olgiilen toplam element dagilimlari
agagida verilmigtir:

Cu: 5-34 ppm Fe: 1,5-4,3 % Na: 1,4-2,7 % Th: 4-14 ppm

Pb: 5-20 ppm Ca: 7,5-19,6 % K: 0,8-2,5 % Sr: 223-1045 ppm
Zn: 18-80 ppm P: 0,03-0,06 % Hf: 2-4 ppm V:29-103 ppm
Ni: 88-575 ppm Mg: 1,6-4,4 % Li: 14-52 ppm La: 16-36 ppm

Co: 6-35 ppm Ti: 0,13-0,28 % Rb: 37-138 ppm | Cr: 141-296 ppm
Mn: 272-632 ppm Al 2,9-6,9 % As: 5-47 ppm Ba: 127-379 ppm
W: 4-7 ppm Zr: 9-41 ppm Y: 14-17 ppm Nb: 3-6 ppm

Be: 1 ppm Sc: 3-9 ppm Ce: 33-61 ppm
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Olgiilen elementlerin bélgesel ve zamansal dagihmlari ile ilgili calismalar devam etmekte
olup, her tiirlii denizel ve karasal, jeolojik ve antropojenik faktorler incelenmektedir.

Katki Belirtme: Bu ¢alisma, TUBITAK-MTA-UNIVERSITE isbirliginde ger¢eklestirilen
Ulusal Deniz Jeolojisi Arastirmalari (Prof.Dr.Naci Goriir, Koordinatér) cercevesinde
desteklenmistir (YDABCAG-597G). Sediment orneklerinin almmasinda  yardimlarini
esirgemiyen Dokuz Eyliil Universitesi Deniz Bilimleri ve Teknolojisi Enstitiisii ve Piri Reis
Arastirma Gemisi personeline tesekkiir ederiz.

Investigation of geogenic and anthropogenic metal concentrations in
Aegean sea sediments supplied by the Biiyiik Menderes River

The objective of this study is to investigate the effects of intense anthropogenic (i.e.,
municipal, industrial and agricultural) activities in the drainage basin of Biiyiikk Menderes
River on Holocene geology of the Aegean Sea. Similar studies were carried out in some
coastal areas of Baltic Sea (Ergin,1990), Black Sea (Yiicesoy and Ergin,1992), Marmara
Sea (Ergin et al.,1991; Bodur and Ergin,1994); Aegean Sea (Ergin et al.,1993; Ergin and
Yemenicioglu, 1997) and Mediterranean Sea (Bodur and Ergin 1988, Ergin et
al..1996:1998). Biiylik Menderes River is one of the major rivers entering the Aegean Sea
and its anthropogenic inputs have not been sufficiently studied yet.

For this purpose, sediment samples are taken using both grabs and gravity corers onboard
the R/V Piri Reis of Dokuz Eyliil University, at water depths down to 80 meters. Sediment
samples are subjected to grain size, carbonate and organic carbon analysis and the results are
presented elsewhere. Selected sediment samples are dried and ground to fine powder and
sent out to Canada to ACME Laboratories for ICP-multielement determinations. Each
sample 1s totally digested with HF-HNO;-HCIO,-HCI acids mixture and 40 elements are
measured. The precision and accuracy of the analytical procedures are checked with
international geological standards and the results obtained are more than 90% accurate. In
sediment samples, Mo (<2ppm), Ag (<5ppm), U (<10ppm), Au (<4ppm), Cd (<4ppm), Sb
(<5ppm), Bi (<5ppm), Sn (<2ppm) and Ta (<lppm) are measured at or below the detection
limits and thus these results are not considered for interpretations. The ranges of
concentrations of other elements obtained in grab and core sediments are given below:

Cu: 5-34 ppm Fe: 1,5-4,3 % Na: 1,4-2,7 % Th: 4-14 ppm
Pb: 5-20 ppm Ca: 7,5-19,6 % K:0,8-2,5% Sr: 223-1045 ppm
Zn: 18-80 ppm P: 0,03-0,06 % Hf: 2-4 ppm V:29-103 ppm

Ni: 88-575 ppm Mg: 1,6-4,4 % Li: 14-52 ppm La: 16-36 ppm
Co: 6-35 ppm Ti: 0,13-0,28 % Rb:37-138 ppm | Cr: 141-296 ppm
Mn: 272-632 ppm | Al: 2,9-6,9 % As: 5-47 ppm Ba: 127-379 ppm
W: 4-7 ppm Zr: 9-41 ppm Y:14-17 ppm Nb: 3-6 ppm

Be: 1 ppm Sc: 3-9 ppm Ce: 33-61 ppm
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The studies related to spatial and temporal element distributions are still continuing and
various marine and terrestrial as well as geological and anthropogenic factors are being
investigated.

Acknowledgements: This work is supported within the National Marine Geology
Programme  (YDABCAG-597G) of TUBITAK-MTA-UNIVERSITY  cooperation
(Prof.Dr.Naci Goériir, Coordinator). We sincerely thank the personnel of Institute of Marine
Sciences and Technology- Dokuz Eylil University and Piri Reis Research Vessel for
providing shiptime and help for sediment sampling.
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Kuzeydogu Ege Denizi-Canakkale bogazi-Canakkale bogazi Marmara
denizi girisindeki ince taneli ¢okellerin agir metal dagilimina etkisi
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Tane boyu, ¢okellerde metal miktarini denetleyen en 6nemli faktorlerden biridir. Metaller
ozellikle sogurulmus olarak ince taneli (¢amur=silt+kil) ¢okellerde daha fazla bulunurlar.
Bu ¢alismada, birbirleri ile baglantili ancak farkli ozelliklere sahip, Kuzeydogu Ege
Denizi’nden 82 tane, Canakkale Bogazi’ndan 23 tane ve Canakkale Bogazi Marmara Denizi
Girisi (CBMG)'nden 20 tane olmak tizere toplam 125 yiizey 6rnegi 7 ila 290 metre arasinda
degisen su derinliklerinden almmistir. Orneklerde tane boyutu analizleri yapilarak ¢camurun
Kiitlece ytizdeleri hesaplanmistir. Ayrica ¢okellerde agir metal (Fe, Mn, Cu, Co, Cr, Zn, Pb,
Ni) analizleri yaptlmistir.

Yapilan galigma sonucunda, 125 &rnekte ¢amurun ortalama kiitlece %62,7 oldugu
bulunmustur. Camurun Kkiitlece ytizdelerinin;, KD Ege orneklerinde %34,3, Canakkale
Bogazi orneklerinde %74.1, CBMG ¢okellerinde %79.9 oldugu saptanmistir. CBMG
orneklerinde diger iki bolgeden farkli olarak ¢amurun kil ile korelasyon katsayisinin, silt ile
olan korelasyon katsayisindan daha biiyiik oldugu saptanmistir.

3 bolgeden elde edilen orneklerde, metal konsantrasyonlar: ortalamasinin CBMG
orneklerinde en yiiksek oldugu goriilmustir (Fe: 3.01%, Mn:450ppm, Ni: 60 ppm: Zn: 86
ppm, Pb:21ppm, Cr: 106 ppm, Co: 14 ppm, Cu:22 ppm). Canakkale Bogazi érneklerinde
bazi metallerin ortalama derisimlerinin CBMG 6rneklerindeki ortalama metal derisimleri
ile ayn1 oldugu bulunmustur.

KD Ege Denizi'de Pb (35ppm), Cu (52 ppm); Canakkale Bogazi’'nda Mn (703 ppm), Zn
(108ppm); CBMG'de Fe (3.68%), Ni (87 ppm), Zn (108 ppm), Cr (150 ppm), Co (19 ppm)’
en yiiksek derisimlerde bulunan metaller olarak saptanmistir. En diigitk metal derisimlerinin
tamami KD Ege Denizi 6rneklerinde bulunmustur.

CBMG'de Pb haricinde tiim metal derisimleri, ¢amurun kiitlece yiizdesi arttikca,
artmaktadir. Canakkale Bogazi'nda 6zellikle Cu, Cr, Zn, Ni derisimleri ¢amurun kiitlece
yiizdesinin artisina uygun artis gdstermektedir. Ancak Canakkale Bogazi 6rneklerinde Mn,
Pb, ve Cu'in derisimlerinin ortalamasinin en yiiksek bulundugu goéz oniine alindiginda bu
bolgede antropojenik ve karasal partikiil girdilerinin metal derisiminin artisinda etkin
oldugu gozlenmektedir. Kuzeydogu Ege Denizi ¢rneklerinde Ni, Cr, Zn konsantrasyonlari,
camurun kiitlece yiizde artigi ile artis gostermektedir. Pb, Mn, Fe, daha az olarak Co ve
Cu'm derisimleri ¢amur kitle ylizdesine bagli bir degisim gostermemektedir. Oysa en
viiksek Pb ve Cu derisimleri bu bolgede saptanmistir.
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Sonug olarak 6zellikle Canakkale Bogazi ve Kuzeydogu Ege Denizi ¢okellerinde Cu, Cr, Zn
ve Ni derisimleri ¢amurun kitlece yiizde artisi ile artig gosterirken; Pb, Mn, Co, ve Fe
derisiminin degisik nedenlerden dolay1 artmadig sGylenebilir.

Effect of fine-grain sediments to distribution of heavy metals in the
sediments of northeast Aegean Sea-Dardanalles Strait-Dardanalles
Strait and Sea of Marmara junction

Grain size is an important parameter controlling the heavy metal distribution in sediments.
Especially heavy metals are mostly found as adsorbed in the fine grain sediments. In the
present study, grain size fractions and distributions of heavy metals were investigated.

A total of 125 surface sediment samples were taken from NE Aegean Sea (82 samples),
Dardanalles Strait (23 samples), Dardanalles Strait-Sea of Marmara Junction (DSMJ)(20
samples). The samples were analized by standard methods, for grain size distribution and
heavy metal (Fe, Mn, Zn, Ni, Pb, Cu, Co, Cr) contents.

Three areas under investigation, which are connected to each other, show different
properties. Surface sediments were collected from depths of 7 to 290 meter. The water
depth does not affect the distribution of heavy metals in the samples.

It was found that the 125 samples contain 62.7% mud by weight. Besides, mean mud
contents of samples collected from NE Aegean Sea, Dardanalles Strait and DSMJ were
found as 34.3%, 74.1% and 79.9% by weight, respectively.

The highest mean metal content was recorded in the DSMJ sediment (Fe: 3.01%, Mn:450
ppm, Ni: 60 ppm: Zn: 86 ppm, Pb:21ppm, Cr: 106 ppm, Co: 14 ppm, Cu:22 ppm). It was
found that the man contents of some heavy metals in the Dardanelles strait sediments may
be as high as they are in the DSMJ samples

The distribution of the highest valwes of the metals is as follows; Pb (35 ppm) and Cu (52
ppm) values were observed in the NE Aegean Sea, Mn (703 ppm) and Zn (108 ppm) in the
Dardanalles Strait; and Fe (3.68%), Ni (87 ppm), Zn (108 ppm), Cr (150 ppm), Co (19 ppm)
in the DSMJ sediments.

All heavy metals show positive correlation with mud fraction in the DSMJ except Pb.
Heavy metals-mud relation show positive correlation in the Dardanalles Strait. The fact that
the highest means for Mn, Pb, and Cu are recorded from the Dardanalles samples suggests
that the anthropogenic and terresrial particle influx have affected the concentrations of the
elements of concern. The samples from NE-Aegean have increasing Ni, Cr and Zn
concentrations with increasing mud percentage, while Pb, Mn, Fe, Co and Cu concentrations
do not show any variation dependent on mud percentage.

General distribution of Pb, Mn, Co, and Fe depends on different parameters besides mud
size. Cu, Cr, Zn, Ni have high correlation with the percentage of mud in the study areas.
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Kentlesme ve dogal afetler

Hidayet TAGA', Altay ACAR’, Sedat TURKMEN'

"Mersin Unil\_»ersitesi Miih.Fak. Jeoloji Miih. Boliimii, Mersin
“Cukurova Universitesi, Miih.Mim.Fak., Jeoloji Miih. Béliimii, Adana

Ulkemizde sik stk meydana gelen deprem, heyelan, ¢13, sel baskini, ¢op patlamast, v.b dogal
ve dogal olmayan olaylar sonucunda can ve mal kaybinda buyiik artislar gozlenmektedir. Bu
durum saghkh kentlesmenin ve sanayilesmenin temel 6gesi olan dogal cevre ile uyum
birlikteliginin saglanamamasindan kaynaklanmaktadir.

Bugiin kentsel yapilasma ve biiyiik mihendislik projelerinde (otoyol, tiinel, baraj, ¢tp
deponi alani, v.b.) yasanan problemlerin basta geleni, yanhs yer seciminden
kaynaklanmaktadir. Dogal arazinin kentsel yapilasma ve biiyiik miihendislik projeleri
agisindan kullanim bi¢iminin belirlenmesi asamasinda jeolojik 6zelliklerden azami 6lgiide
yararlantlmahidir. Ulkemizde son yillarda yasanan dogal afetlerde bu durum agik¢a
goriilmektedir.

Senirkent, Besparmak Daglarimin kuzey eteklerinde ova diizligiinde gelisen birikinti
konilerinde yer almaktadir. flgede, 13 Temmuz 1995 giinii asirt yagislarim etkisi ile gamur ve
moloz akmasi seklinde kiitle hareketi yasanmistir. Bunun sonucunca 74 kisi yasamini
yitirmis, 180 ev yikilmig, 212 ev de agir hasar gdrmiigtiir.

Benzer sekilde 26 Haziran 1998 Adana-Ceyhan depreminde 150 kisi 6lmiis, ¢ok sayida bina
kullanilamaz hale gelmistir. Adana’nin dogusunda kaligilerin tzerinde yer alan Sucular,
Kilich ve Abdioglu koylerinde ¢ogunlugu 1-2 katli olan binalarda ve organize sanayi
bolgesinde biiyiik hasarlar olusmustur.

17 Agustos 1999 {zmit depreminde ise zemin sivilasmalari, hasar ve can kaybimnin basta
gelen nedeni olmustur.

Dar bir sahil seridinde aliivyon ve dolgu zemin iizerinde yer alan Mersin ve diger bir¢ok
yerlesim verleri igin de benzer riskler mevcuttur. Bu tip alanlar igin mikro bélgelendirme
yapilarak, yapilacak iyilestirmeler ve onlemler belirlenmeli, teknik ve mesleki denetim
mekanizmalari ¢alistiriimalidir.

Urbanization and natural disasters

Earthquakes, landslides, avalanches, water flooding, landfill blasting (waste blasting) and
other natural (or artificial) disasters often occur in our country. As a result of these events, a
drastically increasing trend is observed in loses of life and destruction. This situation is
resulted from the lack of harmony with nature, which is the basic element of environmental
compatibility in urban planning and industrialization.
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Today, primary problems of urbanization and big engineering projects (highway, tunnel,
dam, waste landfill area, etc) arise mainly due to inefficient site investigations. Geological
features must be considered efficiently in desicion stage on the usage of the natural area,
which is used for the urbanization and huge engineering projects. Recently, natural disasters
experienced in our country clearly showed this situation.

A mass movement in the form of debris-mud flow occurred in Senirkent (Isparta), placed at
the foot of Besparmak Mountain, in July, 13, 1995. This natural disaster caused 74
casulties, demolition and destruction of 400 houses.

Similary an earthquake took place in Adana-Ceyhan (SE Turkey) in June, 26, 1998. 150
people were killed and over 2000 people were injured. Distribution of damage was mainly
controlled by the geological conditions such as Quaternary caliche formation in Sucular,
Kiligh, Abdioglu villages.

By another remarkable earthquake in Izmit (NW Turkey) in August, 17, 1999, 20.000
people were killed, more than 200.000 were injured and many of the buildings collapsed.
Geological deformations, such as soil liquefaction, as well as wrong construction techniques
were the main causes of the damage.

Mersin and many other cities in Turkey are under the effect of potential natural disasters.
Micro-zoning techniques should be applied to this type of regions and improvement
methods for soil and rock stabilizations must be developed. Professional control must be
provided as soon as possible.
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Kemerkoy termik santral kati atiklarinin ¢evre jeolojisi acisindan
incelenmesi (Mugla-Tiirkiye)

Alper BABA, Yiiksel K. BIRSOY
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. Bél., 35100 Bornova- [ZMIR

3x210 MW giictindeki Kemerkdy termik santrali, Mugla- Milas Hiisamlar- Cakiralan-
Sekkéy havzalarindaki diistik kalorili linyit komiriintin degerlendirilerek, iilkemizin enerji
ihtiyacini karsilamak amaciyla kurulmustur. 3x210 MW giictindeki Kemerkdy Termik
Santrali'nin yilhk kémiir ihtiyact 5.4 milyon ton ve yillik iiretim kapasitesi de 4.1x10°
KWh’dir. Kemerkdy Termik Santralinda giinde, yaklasik olarak, 15000 ton komiir
vakilmakta ve atik depolama sahasma 5000 ton kiil ve ctiruf atilmaktadir. Bu nedenle bu
galigmanin amaci da, Kemerkdy termik santralinden kaynaklanan bu atiklarin yeralti ve
yiizey sularina olan etkilerinin degerlendirilmesidir.

Atik depolama sahasi gatlakli ¢ortli ve dolomitik kiregtaslari iizerinde yer almaktadir. Bu
formasyonlar tektonizmadan oldukga etkilenmis ve karstik bogluklu bir 6zellik tasir. Atik
depolama sahasindaki sular Ca-SO,-HCO; iyonlarinca zengindir. Buradaki sularda
kadmiyum (Cd), kursun (Pb) ve antimuan (Sb)’nin Cevre Koruma Orgiiti (EPA)’ nin
verdigi igme suyu standartlarint astig1 goriilmektedir.

Investigation of solid wastes of Kemerkoy (Mugla-Tiirkiye) thermal
power plant from environmental geology point of view

Kemerkoy thermal power plant of 3x210 MW capacity was installed to contribute to
coverage of the energy need of the country by using low quality lignite reserves of Mugla,
Milas, Husamlar, Cakiralan and Sekkdy basins. Kemerkdy thermal power plant consumes
5.4 x 10° tons/year of coal and annual production capacity of the plant is 4.1x 10° KWh.
Thermal power plant uses 15000 tons of coal and discharges 5000 tons of fly and bottom
ash daily to the disposal site. Hence investigation of effects of these wastes, on the ground
and surface waters, is the main objective of this study.

The waste disposal area is covered by cherty and dolomitic limestones. These units are
fractured and karstified. Waters, in the disposal site, are rich in Ca-SO4,-HCO; ions.
Cadmium (Cd), lead (Pb) and antimony (Sb) concentrations of water of this region exceed
the Environmental Protection Agency standarts.
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Mazmih dagi (Adana) topraklarimin olusumu mineralojik ve kimyasal
ozelliklerinin belirlenmesi

Ali GUREL

Nigde Universitesi, Jeoloji Mithendisligi Boliimii, Nigde

Aladag -Mazmih yoresi jeolojik ve biyolojik arastirma alani olarak segilmistir. Kayag ve
toprak orneklerinin igerigini belirlemek i¢in Atterberg, XRD-ICP metotlar1 uygulanmistir.
Bolgede kiregtas, harzburgit-diinit, ofiyolitli melanj kayaglar1 ve bunlarin yamag¢ molozlari
tespit edilmistir. Kiregtasi ve harzburgit-diinit tizerindeki topraklar hizli ayrisma ve egimden
dolay1 iyi gelisememislerdir. Bunlarin yamag¢ molozlari iizerinde ise topraklar oldukga iyi
gelismistir. Ofiyolitli melanj ile bunlarin yamag¢ molozu tizerindeki toprak zonlari kalindir
ve burada Terra Rossa tiirii topraklar bulunur. Bélgede kayaglarin hizli bir sekilde fiziksel
ve kimyasal ayrismaya ugradigi tespit edilmistir. Bu ayrisma sonucu smektit kaolen gibi
mineraller toprak zonlarinda yeni olusmustur. Kiregtas: ve harzburgit-diinit iizerinde gelisen
topraklarda beklenenin tersine kuvars mineralleri tespit edilmistir. Bunun toz
vagmurlarindan kaynaklanmis olabilecegi diistiniilmustiir. Bunun sonucu olarak da Mazmih
yoresi topraklart homojen gelismemis, tersine heterojen tiplidir. Kimyasal ayrigma sonucu
MgO, SiO, ve CaO miktarlari topragi iist zonlarinda azalmaktadir. Toprak zonlarinda
AL O, Fe,05 ve MnO gibi ana element oksit yiizdeleri artmaktadir. Bu yorenin topraklari
bazik 6zellikte olup, K50, Na,O gibi element oksitlerce zenginlesmislerdir. Bunun sonucu
da topraklar tuzlasma tehlikesi ile karsi karsiyadir. Zr, Ti gibi element miktarlari toprak
zonlarina gore degismektedir; bu da toprak zonlarinin heterojen oldugunu kanitlamaktadir.
Dort toprak profilinden elde edilen veriler'diinya topraklarinin ana ve iz element dagihm
araliginda yer almaktadir. Sadece ana kayaca bagh olarak topraklarda krom ve nikel
anomalileri bulunmaktadir.

Formation and minerologic and chemical characterization
of Mazmih Dag1 (Adana) soils

The Aladaglar-Mazmili region has been selected as research area. Attarberg, XRD —ICP
methods were applied to rock and soil samples to determine their charecteristics. In the
region, Limestone, harzburgite-dunite, ophiolitic melange rocks and their slope aprons were
investigated. Soil on limestone and harzburgite-dunite is not well developed due to high
weathering rate and steep slope. On the other hand, soils are well developed on slope apron.
Soil zones on slope aprons are quite thick and of terra rossa type. The rocks exposed in the
region are very susceptible to both physical chemical weathering. As a result of this
weathering, minerals like smectite and kaolinite are newly formed. In soils developed on
limestone and harzburgite-dunite, quartz minerals are unexpectedly found. The reason for
this might be the deposition of air particulates. Because of this, the soil of Mazmili region is
not homogenous, but heterogeneous. According to the chemical analyses, MgO, SiO) and

CaO content is getting smaller at the upper part of the soil. In the soil, the ratios of major
element oxides such as AlyO3, FepO3 and MnO are increasing. The soil of this region is
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the danger of salt formation. Elements like Zr, Ti varies with the soil zones, -and this verifies
the heterogeneous nature of the soil. Data obtained from these four soil profiles, are found to
be in the range of major and trace elements distribution of world soils. Depending on the
major rocks, Cr and Ni anomalies may occur.
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ISO 14000 c¢evre yonetim sistemleri standardlar

Bugra CAKIR', Ege i1ZGi', N.Nur OZYURT?

"Tiirk Standardlar: Enstitiisii Ankara Kalite Miidiirhigi
“Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii

Diinyadaki hizl teknolojik gelisme sanayide ve tarimda yiiksek verimli ve kaliteli {iretimin
gelismesine yardimcer olurken diger yandan gevre sorunlarinin ortaya ¢ikmasina neden
olmustur. 80°li yillarin sonunda hiikiimetler, halk, isverenler, goniilli ¢evre orgiitleri ve
firmalarin tasarruf isteklerinden kaynaklanan baskilar ¢evre sorunlarinin giderilmesine
yvonelik onleyici tedbirler alinmasini saglamistir. Boylece kuruluslar faaliyet, iiriin ve
hizmetlerinin gevre tizerindeki etkilerini kontrol altina almak i¢in diizenlemeler yapmaya
baslamislardir. 1996 yilinda ISO 207 No’lu Teknik Komite ISO 14001 Cevre Yonetim
Sistemi Standardini kuruluslara, g¢evre ile ilgili diizenlemelere yol géstermesi amaci ile
yaymlandi. Bu komite diinya genelinde 100’1 agkin iilkenin temsilcilerinden olugmakta idi.

ISO 14001 standardlari, ISO 9000 standardlar1 gibi degisik alanlarda faaliyet gdsteren her
olcekteki isletmede uygulanabilir. Bu standardin gereklerini yerine getiren bir ¢eyre yonetim
sistemini kurmak igin, iist yonetim kurulusun faaliyet {iriin ve hizmetlerinin ¢evre ile olan
iliskisini iceren bir politika olusturmali ve uygulamaya gegirmelidir. Bu politika isletmenin
stirekli gelisme ve kirliligin 6nlenmesi ile ilgili taahhiitlerini, yiriirlikte olan ¢evre ile ilgili
mevzuatlara ve idari diizenlemelere uyulacagini, ¢evre amag ve hedeflerini taahhiit eden
temel unsurdur. Cevre politikasinin ¢alisanlara duyurulmasi ve kamuoyuna agik tutulmasi
gereklidir. Kurulus bu politika gergevesinde bir planlama yapar. Bu planlama, kurulusa ait
cevre boyutlari, kanuni ve diger sartlar, ¢evre amag¢ ve hedefleri ile ¢evre yonetim
programini kapsar. Planin uygulama asamasini, biinye yap1 ve sorumluluklarin belirlenmesi,
isletmenin i¢ ve dis iletisim metodlarmin tanimlanmasi, ¢evre ydonetim sistemi
doktimanlarinin hazirlanmasi, belge kontrolii, islem kontroli, acil hal hazirhg: islemlerini
icerir. Plan dahilindeki faaliyetlerin etkinlik ve yeterlilikleri, izleme ve 6lgme, uygunsuzluk,
diizeltici onleyici faaliyet, kayit ve gevre yonetim sistemi i¢ denetiminden olusan sistem
dahilinde incelenerek kontrol altina alinir. Sistemin islerligi yonetimin gdzden gegirme
toplantilarinda gozden gegirilerek gerekli duizeltici ve gelistirici faaliyetler revizyonlar ile
sisteme dahil edilir. Boylece isletmelerde siirdiirtilebilir bir kalkinma saglanir. Goniillii
uygulanan bu standardin genel amaci sosyo-ekonomik ihtiyaglar ile birlikte g¢evrenin
korunmasini saglamaktir.

1997 yihinda Tiirk Standardlari Enstitiisti tarafindan TS-EN-ISO 14001 Serisi Standardlar
olarak kabul edilen Cevre Yonetim Standardlarinin belgelendirme ¢alismalart ayni yil
icerisinde baslamistir.

ISO 14001 Cevre Yonetim Sistemi Belgesinin gegerlilik stiresi 3 yildir. Bu belgeyi almaya
hak kazanan firmalar Cevre Yonetim Sistemi kapsaminda Tirk Standardlart Enstitiisi

tarafindan 3 yillik siire zarfinda her yil denetlenir. [sletmenin istegine bagh olarak 3 yil
sonunda yeniden belgelendirme tetkiki yapilr.
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ISO 14000 environmental management system standards

While the rapid technological improvement in industry and agriculture results in higher
efficiency and quality in products and services, environmental problems start to arise. At the
end of the 1980s, due to the pressures from society, legislations and regulations, public
image and need for greater efficiencies, organisations should have taken some precautions
against environmental problems. As a result of these actions, there was a need for
environmental regulations, and ISO Technical Committee consisting of representatives of
nearly 100 countries, published the 14001 Environmental Management System Standards.

ISO 14001 Environmental Management System Standards, like ISO 9000, fits to every
organisation regardless of size and type of production or services. In order to maintain the
requirements of ISO 14001 Environmental Management System Standards, the top
management shall define the organisation’s environmental policy that is appropriate to the
nature, scale and environmental impacts of its activities, products or services. This policy
includes a commitment to continual improvement, prevention of pollution and also includes
a commitment to comply with relevant environmental legislations and regulations. It is
based for setting and reviewing environmental objectives and targets. Moreover, this
environmental policy shall be documented, implemented and communicated to all
employees. The organisation shall establish and maintain a planning to identify
environmental aspects of its activities, products or services. This planning also includes the
legal and other requirements, environmental objective and targets and environmental
management programme. Implementation and operation stage of the planing starts with
defining the role responsibilities and authorities. Then it continues with identifying training
needs, and method of internal and external communication. Next steps aYe preparation of
Environmental Management System documentation, document control, operational control,
emergency preparation and response. The effectiveness of key characteristics of
Environmental Management System’s operations and activities is monitored and measured.
Then the corrective and preventive actions are taken to eliminate the causes of actual and
potential non-conformances. In order to determine whether or not the Environmental
Management System conforms to planned arrangements and has been properly implemented
and maintained the organisation’s top management reviews the suitability, adequacy and
effectiveness of Environmental Management System. This management review shall
address the possible need for changes to elements of Environmental Management System. In
the light of Environmental Management System review-continual improvement is taken into
account by organisation. The certification facilities were started at 1997 by Turkish
Standards Institution after the publishing the ISO 14001 Environmental Management
System Standards as TS-EN-ISO 14001 Environmental Management System Standards in
Turkey.

The validation of this certificate is 3 years and there is a surveillance audit every year during
this period. Depending on the company’s request there may be re-audit after 3 years. It is
believed that TS-EN-ISO 14001 Environmental Management System Standard helps to
improve Turkish Industry by increasing importance.
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Cografi Bilgi Sisteminin yerbilimlerinde kullanimi ve bazi uygulamalar

Can AYDAY

Anadolu Universitesi, Uvdu ve Uzay Bilimleri Aragturma Enstitiisii, Eskisehir

Yerbilimleri konusunda ¢alisanlar gorsel verilerin bilgisayar ortaminda yorumlanmasi ile
yaklasik 40 yildir ugrasmaktadirlar. Bilgisayar yazilim ve donanimlarinin 1980 yihindan
bashyan gelismesi bu tiir ¢aligmalara hiz vermistir. Yerbilimlerinin ¢ok sayida yer ile ilgili
verilere bagimli olmasi, bu verilerin bitylik kismmin koordinat sistemi ile iliskili bulunmasi,
bu cahsmalarin harita ile birlikte kullanilmasina olanak tanir. Yerbilimlerinde alinan
verilerin, yapilan gozlemlerin konumlari 6nemlidir. Elde edilen verilerin yani sira, verilerin
konumu yorum i¢in gerekmektedir.

Cografi Bilgi Sistemi (CBS) sadece veri ile degil, verilerin konumunu ele alarak yorum
yapmaya yarayan bir sistemdir. Sistemin adinda bulunan "Cografi" kelimesi verilerin
cografi konumlarinin olabilecegini belirtir. "Bilgi" kelimesi ise, elde edilen verilerin bilgiye
déniistiiriilebilecegini, "Sistem" kelimesi CBS'nin birden ¢ok, birbiri ile iliskili sistemden
olustugunu belirler. Yerbilimlerinde kullamian CBS'yi tanimlamak gerekirse, jeoloji ile
ilgili tiim verilerin toplanacagi, veri tabani olusacak, verilerin sorgulanabilecegi ve
modelleme yapilabilecek bir sistem olarak tanimlanabilir. Yerbilimlerinde ¢ok sayida veri
kullanilmasi ve bu verilerin birbirleri ile iliskileri sonucunda yoruma gidilmesi gerektigi
bilindiginde, CBS'nin bu amag i¢in kullanilmasinin gerekliligi ortaya ¢ikmaktadir.

Cografi Bilgi Sistemi, yerbilimlerinde jeoloji haritalarinin hazirlanmasinda, elde bulunan
jeoloji haritalarinin sayisal ortama doniistiriilmesinde, farkli Slgekteki haritalarin ayni
ortamda yorumlanmasinda kullanilabilmektedir. Miihendislik jeolojisi haritalari gibi gok
sayida gozlemsel, laboratuvar ve sondaj verilerinin birlikte kullanildigi haritalarda CBS
biiyiik kolayliklar saglamaktadir. Burada erozyon risk haritalarinin  hazirlanmasi,
miihendislik jeolojisi haritalarinin hazirlanmasi ve deprem risk haritalarinin hazirlanmasi
icin gerekli bazi verilerin CBS yardimi ile nasil kullanilabilinecegi konularinda bazi bilgiler
ile yapilmis ¢alismalardan ornekler verilmistir.

CBS'nin kullanilmast Tirkiye'de yenidir. Son 10 yil i¢inde kullanimda hizli ilerlemeler
kaydedilmistir. Bu konuda egitimin verilmesi sonucu artacak kullanici sayisi ile,
yerbilimlerinde CBS kullanimi éniimiizdeki yillar i¢inde belli bir diizeye ulasacaktir.

Using of geographic information system in Earth Sciences and some
applications

Scientists who are working on earth science about interpretation of visual data on computer
environment have been working for 40 years. Development of computer softwares and
hardwares from year 1980 had given and enormous accelaration to these kind of studies. As
it is well known, earth science is mostly depend on data from the earth, and most of these
data are related with cooordinate system that can be used with maps. In the earth science,



map coordinates of the collected data and visual inspections are important. In addition to
data, the map coordinates of the data are needed for interpretation.

Geographic Information System (GIS) is not a system that use only data for interpretation,
but also includes the location of the data for it. The "Geographic" term in the defition
indicates the data have include geographic location. "Information” indicates the data can be
used as information and "System" implies GIS is made up from several related components.
If it is needed to define the GIS which is used in earth sciences, it is a system that capture,
store, originate database, make query and originate model by using geological data. If it is
known that, huge amount of data and relations of them with each other are needed for earth
sciences, GIS must be used.

Geographic Information System is used in earth sciences for the preparation of new
geological maps, transformation of conventional geological maps into digital environment
and rectification of different scale maps into the same scale. GIS is also used for the
preparation of engineering geological maps, which are used large number of visual
inspections, laboratory data and drilling-log results together. Some examples for the
preparation of erosion risk maps, engineering geological maps and earthquake risk maps by
using GIS are given under this topic.

The use and application of GIS in Turkey is new. But rapid development in this field is
obvious during the last decade. We believed that, in the forthcoming years, the number of
GIS user will increase in the earth sciences, due to the result of GIS education and GIS
using in the earth sciences will come a specific level.
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Cografi bilgi sistemi tekniklerini kullanarak deprem amach
mikrobolgelendirme ve hasar analizi modeli

Murat NURLU', Sezai GORMUS?

i.»l Ifet [sleri Genel Miidiirligii, Deprem Arastirma Dairest, 06530 Lodumlu-Ankara
“Hacettepe Universitesi, Jeoloji Miihendisligi Béliimii, 06530 Lodumlu-Ankara

Calisma alani, tilkemizde son yillarda meydana gelen buytik depremlerin etkiledigi bir bolge
olan Adapazari ve Bolu illeri arasinda kalan Almacik dagi ve gevresini kapsamaktadir.
Calismani amaci Cografi Bilgi Sistemi ve Uzaktan algilama tekniklerini kullanarak
potansiyel deprem riski olusturacak alanlarin belirlenmesinde (mikrobélgelendirme) yeni bir
model ortaya koymak ve potansiyel deprem riskine sahip olan bélgelerde olusabilecek hasar
dagilimlarini farkh bir yaklasimla tahmin edebilmektir.

Cahsma alanmin sismotektonik 0Ozellikleri; arazi g¢alismalari sonucu saptanan tektonik
vapilar ve depremlere ait aletsel dénem kayitlarindan (1900-1999) faydalanilarak ortaya
konmustur. Calisma alan1 deprem aktivitesi agisindan oldukga aktif bir bolgedir. 1957 Abant
depremi, 1967 Mudurnu vadisi depremi ve 1999 Diizce depremlerinin gdzlendigi bélgede
ayrica 1999 Goleiik depremi sonucunda aktivite kazanan bir fay segmenti de bulunmaktadir.
Onerilen mikrobolgelendirme modelinde bélgenin tektonik ve deprem parametreleri
kullanilmistir. Hasar analizi modelinde ise bu verilere ilaveten jeolojik, morfolojik, yiizey
sularl, ulasim gibi diger verilerle birlikte meydana gelen depremlerin ozellikleri de
degerlendirilmistir. Yapilan istatiksel degerlendirmelerde esit aralik ve Jenks ydntemleri
kullaniimigtir.

Olusturulan modellerin dogrulugu, ¢alisma alaninda meydana gelmis olan hasar yapic
biiyiik depremler iizerinde denenmis ve Akyazi ilgesinde senaryo bir deprem
olusturulmustur. Onerilen hasar modeline gére Akyazi ilgesinde meydana gelen bir deprem
sonucu Akyazi ve ¢evresindeki ,17 yerlesim biriminin yiiksek derecede hasara maruz
kalacag: belirlenmistir.

New model for earthquake microzonation and hazard analysis by using
geographic information system and remote sensing techniques

The study area located in the Almacik Mountain and surrounding area between Adapazari
and Bolu which has been occured big destructive earthquake in the last years. The aim of
this study is to construct a new model which shows the potential earthquake risk zones and
to determine distribution earthquake hazard zones by using Geographical Information
System and Remote Sensing methods.

The seismotectonic features of the study area are investigated by field investigation and
using the earthquake data covering years between 1900 and 1999. The study area is very
active with respect to earthquake events. In the study area, 1957 Abant, 1967 Mudurnu
valley and 1999 Diizce earthquakes observed, also one fault segment has been active after
1999 Golciik earthquake. In the suggested model we used tectonic structures and earthquake
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parameters of the area. At the hazard analysis, additional data were utilized geological and,
morphological settings, drainage aspect, road distribution data. The obtained data were also
analyzed statistically by equal interval&jenks methods.

The developed model was tested using the data of previous earthqukes and subsequently a
scenerio. As a result of this scenario earthquake, it is determined that 17 towns including
primarily Akyazi would be highly damaged.
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Ankara metropolitan alaninin sayisal fotogrametrik haritalarinin
yapimi projesi kapsaminda yer kontrol noktalarinin Kontrolu i¢in
olusturulan Hacettepe GPS kontrol ag

Hayrettin GURBUZ, Omer YILDIRIM, Ali Osman DEMIRER

Hacettepe Universitesi, Jeodezi ve Fotogrametri Miithendisligi Béliimii Beytepe / Ankara

Ankara Biiyiiksehir Belediyesi ASKI Genel Midirliigii tarafindan Ankara Metropolitan
Alaninin ~ 1/1000 Olgekli Sayisal Fotogrametrik Haritalart yaptirilmistt . Bu Projenin
Kontrolluk hizmetleri H.U.Miih.Fak.Jeodezi ve Fotogrametri Miihendisligi Boliimii
tarafindan yiratalmustir. 2115.9 km’ lik alan1 kapsayan bu proje igin araziye 4568 adet ana
ve dizi nirengi noktasi ile 4391 adet uygulama noktas1 olmak tizere toplam 8959 adet yer
kontrol noktasi tesis edilmistir. Bunlardan uygulama noktalarmin koordinatlari Yiiklenici
tarafindan havai nirengi yontemi ile, digerlerinin koordinatlari ise GPS ile bulunmustur.

Yiiklenici tarafindan bulunan bu koordinatlarin ve yiiksekliklerin kontrolu ig¢in 27 yatay
kontrol ve 152 yiikseklik kontrol noktasindan olusan bir GPS kontrol ag1 olusturulmustur.
Bunlardan yatay kontrol noktalari, Ulke Sisteminde koordinatlari bilinen noktalardir.
Yiikseklik kontrol noktalari ise, daha onceden orthometrik yiikseklikleri bulunmus olan
noktalardir.

Bu agin GPS olgmelerinde, laboratuvarimizda var olan LEICA SYSTEM 300 ¢ift frekansh
alet sistemi kullanilmistir. Bu sistemde 3 adet LEICA CR 344 Kontrol Unitesi, 3 adet
LEICA SR 399 ¢ift frekansh 9 kanalli alici ve batarya  baglanti kablolari, PCMCIA
kartlari, OMNI PCMCIA kart okuyucu ..v.b aletler kullanilmistir. GPS olgmeleri
olabildigince noktalardan karsilikli olarak yapilmistir. Noktalarin tiggen olusturacak sekilde,
karsihkli  dlgmeler ile birbirine baglanmasina cahsiimis, ve boylece 30 lggen
olusturulmustur. Ancak askeri  alanlar ve kent merkezindeki yogun yerlesim sebebiyle
zorunlu olarak bir dértgen ve bir de altigen olusturulmustur.

27 noktadan olusan yatay kontrol ag1ile 152 noktadan olusan yiikseklik kontrol aginda GPS
dlemeleri yapilmistir, Bu olgiilerden yararlanarak, tim proje alani i¢cin WGS 84 sisteminde
bulunan GPS koordinatlarindan Ulkemizde kullanilan ED 50 sistemine doniistiirmekte
kullanilacak doniisim parametreleri hesaplanmis ve GPS 6lgmelerinden bulunan elipsoid
yitksekliklerinden proje alani igin kullanilabilecek bir jeoid yiizeyi belirlenmistir.

Hesaplanan doniisiim parametreleri ve tanimlanan jeoid yiizeyi yardimi ile, proje alaninda
bir noktanin koordinatlart my, = + 0.054 m ve mz = £ 0.035 m dogrulukla
hesaplanabilmektedir .



The Hacettepe GPS Control Network installed to check the ground
control points within the framework of preparation of digital
photogrammetric maps of the Ankara Metropolitan Area project

Digital Photogrammetric Maps scaled 1/1000 of Ankara Metropolitan Area have been
produced by Municipality of Ankara. Consultancy services of this project have been
performed by Geodesy —and Photogrammetry Department of Hacettepe University-
Engineering Faculty. Which are trian ... A total of 8959 ground control points 4568 of
which are established all around of the project area of 2115.9 km’. While the coordinates
of pass points have been obtained by aerial triangulation, the coordinates and orthometric
heights of triangulation points have been computed with GPS by the contractor .

In order to control these planimetric coordinates, a control net containing 27 points of
which coordinates in Country System are known has been established. In order to control
the orthometric heights given by contructor, other control net with 152 points of which
orthometric heights are known has been established.

GPS measurements of these control net points have been performed with LEICA
SYSTEM 300 dual frequency GPS system. This system contains 3 LEICA CR 344 Control
Unit, 3 LEICA SR 399 dual frequency and 9 canals receiver, bateries, connection cables,
PCMCIA cards OMNI PCMCIA card reader, etc. The effort has been used for connectiing
the points in planimetric control net in triangles. 30 triangles have been formed but 1
and quadrangle 1 six angle have been used due to obstruction of forbidden army areas and
dense urban areas.

By the aim of GPS measurements of 27 planimetric control net points and 152 height
control net points; the transformation parameters from WGS 84 to ED 50 systems (Country
System) for all project area have been calculated and a convenient geoid surface has been
defined for project area in order to compute the orthometric heights of points .

With these transformation parameters and geoid surface the coordinates of points can be
computed with the mp =+ 0.054 m positioning and mz =% 0.035 m in height accuracy .
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1/25.000 olcekli Tiirkiye Jeoloji Veri Bankasi

Ahmet DASTEMIR, Murat AKDOGAN
Istem GIS, 13.Cadde No: 14, Beysukent 06530, ANKARA

1995 yilindan beri devam etmekte olan proje kapsaminda, Maden Tetkik ve Arama Genel
Mudurligii, Jeoloji Etiitleri Dairesi Bagkanhg tarafindan iiretilmis olan, toplam 3709 adet
1:25,000 6lgekli jeoloji haritalarmin Cografi Bilgi Sistemine entegrasyonu tamamlanmistir.
MTA Gn. Md. liigii ile yapilan sbzlesme geregince geriye kalan paftalarin 1500 adeti
ISLEM GIS firmasi tarafindan, 249 adeti ise MTA Gn. Md. tarafindan 2000 yili igerisinde
entegre edilecektir. Devam etmekte olan projenin veritabani tasarimi, ESRI (Environmental
Systems Research Institute) firmasimin veritabani uzmanlari tarafindan diinya standartlarina
uygun olarak yapilmistir. Proje kapsaminda 1:25.000 6lgekli topografik haratalar lizerinde
bulunan topografik veriler (yerlesimler, yollar, tepe noktalari, goller ve nehirler) ve MTA
jeologlari tarafindan haritalara islenmis jeolojik veriler (formasyon alanlari, tektonik
hareketler, kivrim eksenleri, heyelan bolgeleri ile tabaka dogrultu ve egimleri) ve bu veriler
ile iliskili oznitelik verileri farkh katmanlarda entegre edilmektedir. 1:25,000 &lgek
duyarlihginda iiretilen verilerin, tim Tirkiye bazinda Arclnfo ortaminda korelasyonu
yapilmaktadir. Entegre edilen veriler, cografi veritabani sunucusu (SDE) lizerinde, ¢ok
kullanicili ortamda, ORACLE iliskisel veritabani yonetim sisteminde tutulmaktadir.
Entegrasyonu tamamlanan paftalarm istenilen olgekte ¢iktilar,  1:25,000 dleek
duyarhhginda otomatik ve jeoloji literatiiriine uygun olarak alinabilmektedir.

Geological Databank of Turkey in 1/25.000 scale

A total of 3,709 map sheets at 1:25,000 scale that have been produced by the Genéral
Directorate of Mineral Research and Exploration (MTA), Geological Survey Department,
were integrated into the Geographic Information System in a project in 1995.

According to a new contract between the MTA and Islem GIS, 1,500 map sheets will be
integrated into the Geographic Information System by ISLEM GIS and the rest of the map
sheets — an additional 249 sheets- will be integrated by MTA General Directorate during the
year 2000. The database design of the project was created by a database design specialist at
ESRI (Environmental Systems Research Institute). The data are organized into 1:25,000
scale basemap, geology, and information indexing layers and associated tables. The
basemap refers to those data that provide geographic context for other data. They are
normally visible features in the landscape such as roads, rivers, lakes, cities and peak points.
The geology layers are thematic in that they (faults, folds, landslide, dip-strike points)
contain information measured or interpreted by geologists in the field and are normally
displayed with a basemap background. Information indexing refers to a broad category of
information that allows access to other types of geographic information such as map sheet
indexes, topographic information, or aerial photo indexes. An integration which meets world
standards was made with ArcInfo. The data were produced with 1:25,000 scale accuracy and
correlated to create a continuous coverage of Turkey. Those data are stored in a multi-user
platform on Spatial Database Engine (SDE) with an ORACLE relational database
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management system. You can easily and automaticaly take appropriate hardcopy from those
integrated data at any scale with 1:25,000 scale accuracy.
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Yerbilimlerinde teknolojik arastirma projeleri ve Ar-Ge faaliyetleri

Kemal GULEC

AR-G L Lid Stic Hosdere cad. 986, Y. Avranci, Ankara

200071 yillanin esiginde diinyada dnemli degisiklikler yasanmakta, iilkelerin ekonomik,
Kiiltiirel ve sivasi vapilanmalarinda, gelismeler olmaktadir.

Son 20-30 yilda ekonomik. sosyal ve siyasi olaylarda meydana gelen bu gelismeler devam
ctmektedir. Bu gelismelerin - olusmasinda  Mikroelektronik, yeni malzeme teknolojileri .
esnek tretim teknolojileri. molekiiler biyoloji ve biyoteknoloji alaninda yapilan AR-GE
faalivetleri ve venilikler ile bunlarin sanayideki etkilesmeleri dnemli rol oynamistir,

Yerbilimlerine ait Konularm arastirtlmast ve bu arastirmalardan  kalkinma ve gelismede
vararfaniimasr gerekmektedir. Bu kapsamda, tGlkemizin verbilimleri ile ilgili konularimin ve
madencilik - potansivelinin - harekete  gegirilmesi ve  gelistirilmesi  i¢in - veni viizvilin
baslangicinda yeniden bir yapilanmaya ihtiyag bulunmaktadir.

Tirkive'de verbilimleri faalivetlerinin - gelistirilmesi. verlesme ve sehirlesmede, sanayide
ve veni malzeme dretiminde  bu sektorden vararlaniimasi. ¢evreyi korurken. tretimin
cngellenmeden arurilmast ve madencilik Gretiminin artirilarak — yeni malzemeler elde
cdilmesi. katma degerli tirtinlerin Gretiminin yaptlmasina ihtivac bulunmaktadir. Ancak bu
sekilde Tirkivede milli gelirin artinlmast miimkiin olabilecektir.

17 Agustos ve 12 Kasim 1999 tarihlerinde Golciik-Adapazar ve Diizcede meydana gelen
depremlerden sonra bu konu daha da iyi anlasiimis bulunmaktadir. Bu konuyu cok iy1
degerlendirmek gerekmektedir.

Bu genel ¢erceve igersinde V1. Ve VII Bes Yillik Kalkinma Planlari dénemini kapsayan
1989-2000 villarinda Devlet Planlama Teskilati tarafindan dogrudan kamu Kurumlari ve
Universitelerin Teknolojik Arastirma Projelerinin desteklenmesine baslanmis ve bu kapsam
icersinde onemli yerbilimleri ve madencilik projeleri de desteklenmis bulunmaktadir.

Desteklenen  projeler arasinda en  onemlileri deprem arastirmalari.  yiiksek teknoloji
seramikleri, ileri teknoloji malzemeleri, sepiolitler, platin ve bor esash malzemeler. altin.
¢inko ve kursun arastirmalari. cevher zenginlestirme . metalik krom iretimi gibi benzer
konular tizerinde yogunlasmistir.

Bu vazida sektorel bazda desteklenen yerbilimleri ve madencilikle ilgili projeler ile bu

konuda tilkemizde atilmasi gereken stratejik onceliklere ve AR-GE faaliyetlerinin énemine
ver verilmis bulunmaktadir.
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Technological research projects in geosciences and R&D activities

Just before the year of 2000, important changes have occurred all around the world
including the developments economic,cultural and political structures of countries.

‘Within the last 20-30 years, the changes in economic, social and political areas have been
continuing. In these developments, R&D activities and innovations about microelectronic,
new materials technologies, flexible production technologies, molecular biology and
biotechnology subjects and their effects on the industry have considerable importance.

To put into practice and develop mining potential and geological studies in our country,
reconstruction is needed at the beginning of the new century.

In Turkey, it is necessary to improve the activities related to earth sciences and to benefit
from these activities in urban planing, industrialization, and in the production of new
materials by mining activites while projecting the environment.

After the 17" August and 12" November Gélciik&Diizce earthquakes, the importence of
these studies is much more appreciated

Within the frame work of this perspective, at the years of 1989-2000 containing VI th and
V1Ith Five Years Development Plans period, SPO has began to evaluate the Technological
Research Projects of Public institutes and Universities an which important geological and
mining projects have been supported.

Among these projects, the most important ones are earthquake research, high technology
ceramics, advanced technology materials, platinum and bor based materials, gold, zinc and
lead exploration ore dressing metal projection.

In this report, geoscience and mining projects supported by sectoral base, and importance of

strategic priorities and R&D activities that should be taken into consideration in our country,
are discussed.
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Dogal gaz alt yapi elemanlarinin koordinatlandirilmasi

Hayrettin GURBUZ, Ali Osman DEMIRER, Omer YILDIRIM

Hacettepe Universitesi, Jeodezi ve Fotogrametri Miihendisligi Boliimii Beytepe / Ankara

Dogal gaz sistemini genisletmek amaci ile, Ankara Biiyiiksehir Belediyesi EGO Genel
Midirlugu tarafindan 1996 yilinda, “Ankara Dogal Gaz II. Asama Yayginlastirma Projesi
baslatilmistir. Dosenen  dogal gaz boru hatlari, Hacettepe Universitesi Miihendislik
Fakiiltesi Jeodezi ve Fotogrametri Miihendisligi Bolimii tarafindan olgiilerek Ulke
Koordinat Sistemi'ne goére koordinatlandirilmis ve 1/1000 dlgekli sayisal fotogrametrik
haritalara islenmistir.

Bunun igin dnce araziye nirengi noktalar tesis edilmis ve koordinatlari GPS yo6ntemi ile
belirlenmistir. GPS 6l¢melerinde laboratuvarimizda bulunan  ii¢ adet LEICA CR 344
Kontrol Unitesi ve ii¢ adet LEICA SR 399 cift frekansh 9 kanalli alici sistem
kullanilmistir. Koordinatlarin hesabinda Béliimiimiiz tarafindan daha 6nce olusturulan GPS
kontrol Agi ile doniisiim parametrelerinden yararlaniimistir.

Nirengiler arasina poligonlar tesis edilerek, dogal gaz boru hatlari ve bunlara iliskin 6zel
nokta ve tesisler, Ulke Sisteminde koordinatlandiriimistir . Poligonlarin ve detay
noktalariin koordinatlarinin bulunmasinda, Leica 1700 , Leica 1800 ve Zeiss Rec Elta 13 cs
Toplam Istasyon aletleri kullanilmigtir. Bu aga iliskin bilgiler, ozelliklerine ve kullanimina
gore 40 guruba ayrilmig ve her birisi ayr1 bir katmana yerlestirilmistir. Gerekli olan bir kisim
semboller tarafimizdan tretilmistir. Sonra bir CAD programi ile gerekli gizimler yapilmis
ve Dogal Gaz Agi olusturulmustur. Cizimde Hewlett Pacard Plotter 455 CA kullanilmistir .

Bu ag, daha once yapilmis olan 1/1000 &lgekli sayisal haritalarn tizerine oturtulmustur.
Boylece mevcut arazi detaylari ile dogal gaz bilgileri iliskilendirilmistir.

Assigning coordinates to natural gas infrastructural elements

In order to extend the Natural Gas Net in Ankara “ Ankara 11" Step Natural Gas Extension
Project” is started in 1996 by General Directorate of EGO of Metropolitan Municipality.
The pipe lines which are constructed in this project, are measured and coordinated in
National System and plotted on the 1/1000 scaled maps by Geodesy and Photogrammetry
Department of Hacettepe University - Engineering Faculty.

First of all the triangulation points are established. The coordinates of these points are
computed by GPS technology. GPS measurements have been performed with LEICA
SYSTEM 300 dual frequency GPS system. This system contains three LEICA CR 344
Control Unit, three LEICA SR 399 dual frequincy and 9 canals receivers. In computation
of coordinates, the Hacettepe GPS Control Net and transformation parameters are used. This
Control net and transformation parameters are ~established previously by Geodesy and
Photogrammetry Engineering Department.
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The pipe lines and related points are measured and coordinated with the aim of travers
points which are established between triangulation points by using Leica 1700, Leica 1800
and Zeiss Rec Elta 13 cs total stations . All informations are designed in 40 groups and each
group is situated in a different level. Some necessary new symbols are produced by
ourselves . The natural gas net is obtained with a CAD program. Hewlett Pacard Plotter
455 CA 1s used in plotting.

This net is applicated on to 1/1000 scaled maps which are previously produced and them
the net informations and the existing terrain details are reated to each other .
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Kalbur¢ayiri (Kangal, Sivas) linyit yataginin jeolojik ve jeoistatistiksel
incelenmesi

Ozgiil SEN, Cem SARAC

Hacettepe Universitesi. Jeoloji Miihendisligi Béliimii. Beviepe, 06532, Ankara

Bu ¢alisma kapsaminda. Kalburgayiri (Kangal, Sivas) linyit yatagi jeolojik ve jeoistatistiksel
olarak incelenmistir. Jeoistatistiksel ¢alisma sonucunda linyit yatagindaki kémiir kalinliklar
modellenerek, blok kriging yontemi ile rezerv miktari belirlenmistir. Pliyosen yash
depolanma ortaminda gelisen Kalburgayirt linyit yatag: her biri yaklasik 10 metre kalinlikta
alt ve iist olmak tizere iki komir damarindan olusmaktadir. Kalinligi 3-5 metre arasinda
degisen ve bol kil igeren tiifitler bu iki damarin arasinda yer almaktadir. Isil degeri 1300-
1500 kcal/kg arasinda degisen linyitler, Kangal ilgesi yakininda bulunan termik santralda
kullaniimaktadir. Inceleme alanindaki gériiniir rezerv miktarini hesaplamak igin variogram
fonksiyonu belirlenerek C,=6.0, C=12.0 ve a=1100 m parametreleri ile kiiresel olarak
modellenmis ve uyarlanan modelin linyit yatagindaki gegerliligi saptanmistir. Belirlenen
model yardimi ile komir kalinh@ma ait hata varyans: da 2.33 olarak hesaplanmistir.
Jeoistatistiksel blok kriging yontemi uygulanarak linyit yatag: degerlendirilmis ve sonug
olarak. elde edilen 56 496 410 + 2 340 244 ton rezerv miktarinin kullanilmasi ve buna gore
chonomik isletilebilirlik caligmalariin yapilmasi 6nerilmistir.

Geological and geostatistical investigation of Kalburcayir1 (Kangal,
Sivas) lignite deposit

This study includes the geological and geostatistical investigation of Kalburgayirt (Kangal,
Sivas) lignite bed. The model of  coal thickness and reserve by block kriging were
determined as a result of geostatistical study. Kalburgayiri lignite deposit which formed in
Pliocene aged depositional environment is composed of two coal veins (lower and upper
veins) each having approximately 10 meters of thickness. Clay bearing tuffits having
thickness of 3-3 meters take place between these two coal veins. Lignites that have calorific
values of 1300-1500 kcal kg are used in the power plant which placed near Kangal village.
In order 1o calculate the improved reserve amount of the study area, the variogram function
was determined and it was spherically modelled with the parameters of Cy= 6.0, C=12.0
and a- 1100 m.. and the model validation was checked. With the help of this model, the
error variance of thickness was calculated as 2.33. By the use of geostatistical block kriging
method. reserve amount of the lignite bed evaluated as 56 496 410 + 2 340 244 tons and the
resultis suggested to use for feasibility calculations of lignite bed.
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