CAYIROVA PENCERE GAMI FABRIKASI ARAZISININ
JEOLOJIK ETUDU

Galip OTKUN
Fazil 1. Verdi Mahdumlar: Sirketi, Ankara

MEVKI

'Etidi yapilan arazi®” Marmara mmtakasinin Kocaeli Bolgesinde
ve Tuzla ile Gebze istasyonlari arasinda”™ Cayirova mevkiindedir,
*Kismen Teknik Bahgivancilik Enstitusiine ve kismen de Devlete
eat araziyi icine alan etiild sahamiz takriben 5 km’ dir.

Bu amzim kuzeyde Istanbul-Izmit karayolu ve ismail agili, gii-
neyde Marmara denizi ve Etibank'in trafo istasyonu”™ doguda Kan-
co tepe ve devami hatt1® batida kismen Marmara denizi ve Fede-
ral Truck Sirketi arazisi ile cevrelenmistir. Bu bolge karayolundan
Istanbul'a 37 km mesafededir,

Haydarpasa-izmit demiryolu ve karayolu., birbirlerine yakin
olarak sahamizi batidan doguya kat’ederek iyi bir nakil imkani
saglarlar. Bu bakimdan Fabrika arazisine karadan kolaylikla gidil-
digi gibi ayrica motor ve kayikla denizden de ulasilabilir,

MORFOLOJI

Sahamiz cografi bakimdan® Marmara bolgesinin Catalca-Ko-
caeli kismina aittir« Arazinin muhim bir kismu duzliklerle isgal
edilmistir, Kuzeydogu-giineybati istikametinde ilerliyen Tahtali
dere ve Asar deresi sahamizi Uu¢ kisma ayirir, Burada yuksek te-
peler mevcut degildir. Deniz kiyisindan igerlere dogru gidildikce
rakimlar1 artan birkag kuiguk tepelere tesaduf edilir. Bunlar da :
Marmara'ya yarimada seklinde uzanan Mankafa burnu, Goztepe*,
Kancgo tepe ve Enstitunun bulundugu sirtlardir. Bunlarin iginde
en yuksegi 48 metre rakimli Kancgo-tepedir.



Arazi sekilleri, jeolojik bunye ile siki sikiya ilgilidir. Kalker
yapili Kanco tepe ve Goztepe gibi yukseklikler, Pliosen rusupla-
rindan mutesekkil digerlerinden kolaylikla tefrik edilirler.

Kango tepe ile Mankafa burnundan gecen bir hat, sularin
dogu ve gluneyde ikiye taksim oldugu sirttir. Enstiti binalariin
yaslandig1 sirtlar da kuzeydogu - glineybati1 istikametinde yagmur
sularimi ikiye ayirirlar.

Tahtali dere ve Asar deresi membalarini sahamizin uzaklarin-
dan alirlar. Baslangicta oldukca dik meyillerden akarlar. Fabrika
sahasinda duizliige gelince suiratlerini azaltirlar.

Bolgede Akdeniz'in tipik iklimi hakimdir. Yani yazlar kurak,
kis ve ilkbahar yagishdir.

Flora umumiyetle fundaliklardan ibarettir. Bu nebatlar jeolo-
jik bunye ile ilgili olarak degisiklik arzederler. Toprak muhafazasi
icin hi¢cbir tedbir alinmadigindan, yagmur sular1 her sene satih
topraklarini (top soil) surtikleyip gotururler. Yalmz Bahgivanciuk

Enstitlisiine ait arazide modern metodlarla meyve, sebze ve hubu=
bat ziraati yapilmaktadir.

JEOLOJI

I. STRATIGRAFI

Etiid sahamizda, yashdan gence dogru asagidaki formasyonlar
aflore etmektedir.

A. Paleozoik
a) Arkozlar
b) Kuvarsit ve kuvarsit konglomeralari
B. Mesozoik .
Marnh ve greli kalkerler Trias.

Ust Silurien.

C. Tersiyer .
Cakilli kil ve Killer. Pliosen,

D. Allivyonlar

a) Kumlu altuvyonlar.
b) Killi altivyonlar.

Simdi bunlar sirasiyle tetkik edelim.
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Arkozlar.;.

Sahamizda arkozlara*, Kanco tepenin kuzeyinde ince bir adese
seklinde- tesaduf edilir. Buradaki arkozlar™ mor renkli, ince tabaka-
I ve ¢ok kucuk elemanhdir. Bu sebepten muhtelif jeologlar bu
arkozun teshisinde hemfikir degildirler. Bazilarina gore bu aflor-
man kalkerlerin bir hidrotermal alterasyonu neticesidir. Baz1 jeo-
loglar da bu ince tabakalarin hakiki arkoz oldugu fikrindedirler.
Adese seklindeki aflorman ilk defa tetkik edildigi vakit, hakikaten
bir karar vermek guctur» Fakat demiryoluna paralel olarak acilan
drenaj kanalinin zemini® su bulunmadigi zaman tetkik edilecek
olursa, burada arkozlarin mevcudiyeti guzel bir sekilde musahede
edilir. Burada istikametin NE 28 ve meyilin de giineydoguya dogru

45 derece oldugu tesbit edilmigtir»

Arkozlar icinde tabakalanma istikametine dikey ve meyilli ol-
mak uzere iki eklem sistemi misahede edilmistir.

Bu kiiciik aflérmandan baska, Ismail aga agilinin bulundugu
tepenin hemen kuzeyinde,, kuvarsitler altinda arkozlar gorulur.
Bunlar harita disinda kaldigindan gostermek imkani olmamustir.
Sahamizda aflore eden arkozlarin kalinligi az olup 20 metreyi te-

cavuz etmezler*

Kuvarsitler ve Kuvarsit Konglomeralart *

Ust Siliirienin  altim1 arkozlarin™ st kismmi da  kuvarsitlerin
teskil ettigini istanbul civarinda yapilan eski etudlerden biliyoruz«
Sahamizdaki kuvarsitlere® Istanbul - izmit karayolunun kuzeyinde
agillarin bulundugu sirtta raslanir. Uzaktan bakildiginda arkozlar-
la aym topografyayr verdiginden teshisleri kolay degildir. Fakat
arkozlar mor, kuvarsitler ise kahverengi veya kirmizimtirak bir
toprak ile ortulii olduklarindan bu husus dikkat edilirse birbirle-

rinden tefrik etmek kolaylasir.

Agillarin bulundugu tepelerin kuzeydekinde raslanan kuvarsit
aflormanlart daha ziyade konglomerayr andirir. Halbuki® kiiguk
bir derenin ayirdig1 guneydeki sirtta kuvarsit halindedirler* Bura-
da birka¢ santimetre kalinliginda kuvars damarlarina da tesaduf
edilin

Kuvarsitlerle arkozlarin munasebeti, sahamizin hemen disinda
musahede edilir« Topografik haritada E harfi seklindeki agilin bu-
lundugu sirtin hemen kuzeyinde arkozlar aflore eder. Kuvarsitler



de bunlarin uzerine diskordan olarak otururlar. Kuvarsitlerin saha-
mizdaki kalinhigr ancak 40 metre kadardir.

Kalkerler ;

Bolgemizde tesadiif edilen Paleozoik formasyonlarinin en genis
yer isgal edeni kalkerlerdir. Bunlar bilhassa Kanco tepede genis

bir inkisaf arzederler. Kalkerleri, alttan tste dogru dort kisma
ayirmak mumkundur :

1. Higbir tabakalanma gostermiyen masif kalkerler.
2. Kalin tabakali kalkerler.

3. Umumiyetle fosilli yumrulu kalkerler.
4. Lamine kalkerler.

Bu dort kistmdan son ugunt, Kango tepenin batisinda acil-
mig tag ocaklarinin ortadakinde gormek kabildir. Burada en altta
kaim tabakali kalkerleri, onlarin ustiinde konkordan olarak yum-
rulu kalkerleri ve en ustte de yine konkordan olarak lamine Kkal-
kerleri gorebiliriz. Bazi kistmlarda lamine kalkerler siste cok yakin
bir biinye arzederler. Yumrulu kalkerler Istanbul Devonunda ras-
lanan klasik yumru sekillerim verirler. Bu kalkerler Kanco tepenin
kuzeydogu yamacinda birgok mercan fosili ihtiva ederler. Aym
zamanda Kanco tepenin dogusundaki tas ocaklarinda da yumrulu
kalkerlerin mercan fosili ihtiva ettigi tarafimizdan tesbit edilmis-
tir. Bir farkla ki, batida umumiyetle koloni halinde mercan fosil-
leri bulundugu halde, dogudaki tabakalarda daha ziyade tek tek

mercan fosili gorilir. Bu fosiller kolaylikla determine edilemiye-
cek durumdadairlar.

Masif kalkerler ancak Kango tepenin glineybatisindaki halen
isletilmekte olan bir tas ocaginda gorulebilir. Kanco tepedeki De-
von Kkalkerleri giineybat1 istikametinde ilerliyerek Pliosen altina
diskordan olarak dalarlar. Kuzeydeki kontaktlar1 da yukarda bahs-
edilen arkoz adesesi Ustline diskordan olarak otururlar.

Kanco tepeden guneybatiya dogru gidildigi vakit, kalkerlerin
erozyona fazla maruz kaldiklar1 ve bu yuzden tatli bir topograf-
ya arzettikleri tesbit edilmistir. Diger sahalarda Devon kalkerleri
ile Pliosen veya baska formasyonlar arasindaki hudut kolayca
tefrik edildigi halde, burada ancak nebat ortustindeki farktan an-
lagilir. Nitekim Devon kalkerleri ustiinde fundaliklar inkisaf ettigi
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halde, Pliosene gecince bunlarin yerine geven'e benziyen baska
bir nebat ortusti kaim olur,

Devon kalkerlerini sahamizin giineyinde Goztepe'de de musa»
hede etmek kabildin Buradaki kalkerler daha ziyade, lamine kal-
ker grupuna girer.

Buitin Devon kalkerleri kalsit damarlarini ihtiva ederler. Bil-
hassa bu damarlar, masif kalkerlerle kalin tabakali kalkerlerde
iyi tekAmiul etmislerdir,

Devon kalkerlerinin  kalinlig1 yer yer degisir. Vasati olarak
20 metre ile 200 metre arasinda oldugu kanaatindeyiz,

Trias Marnli ve Oreli Kalkerleri »

Etud sahamizin guneybati ucundaki Mankafa burnunu teskil
eden rusuplarm Trias yasinda oldugunu saniyoruz. Mankafa bur-
nunun ust kismi bir «overburden» ile ortulu oldugundan bir sey
gormek mumkiin degildir. Fakat bumun giiney sahilleri lodos ol-
miyan havalarda incelenecek olursa soyle bir profil musahede edi-
lebilir:

1. En altta greli, aralarinda marn bandlar1 bulunan, bazan
siste benzer bir durum arzeden .kalkerler. Bu kalkerler usttekilere
nispetle yumusaktir ve bir takim fosilleri ihtiva ederler. Bu fosil-
ler tayin edilebilir bir durumda olmamakla beraber® Anadolu’da
umumiyetle tesadiif ettigimiz Diplopor’lar1 andirirlar, iste bu se-
bepten Mankafa burnunu Triasa ithal ettik.

2® Daha ustte bir takim lamellibrans maktalarina benziyan
fosilleri havi; orta kalinlikta oldukg¢a sert kalkerler mevcuttur. Bu
seviyenin kalkerleri glineybati Anadolu'da goriilen Trias kalkerle-
rine benzerler« Az miktarda kalsit damarlart musahede edilir, Ba-
71 seviyelerde siderolitik’e miisabih  tesekkiiller nazan dikkati
ceker«

Pliosen Cakilli Killeri :

Kalkerlerden sonra en genis araziyi isgal eden formasyon
Pliosendir. En vasi tekdmulunu Enstiti binalarinin dayandigi
sirtlarda bulur. Diger taraflarda daha eski formasyonlarin yamag-
larinda kendini gosterir. Tatli bir topografya arzetmesiyle kolay-
ca eski tesekkullerden tefrik edilir. Yalmz Altivyon ile Pliosen
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arasindaki hududu kati1 olarak kestirmek kabil degildir« Ekseriya

diiz sahalarin nihayete erip "tath meyilli arazinin bagladigi hatti
hudut olarak kabul etmek en dogrusudur.

Pliosen rusuplari Fabrika sahasinda umumiyetle killerle tem-
sil edilmistir. Yalmz Ust kisimda altere, olmus cakillara tesaduf
olunur. Tipik iki Pliosen maktai, kuzeydeki karayolu yarmasi ile,

demiryolunun sahamiza dahil oldugu bati kesimindeki yarmada
goruliir« Burada soyle bir kesit mevcuttur :

1. En ustte 0,50 metre kalinhiginda bir kil tabakasi«

2, Daha altta altere olmus kirecli cakillar1 ihtiva eden, 2
metre kalimhginda” oldukca sert bir konglomera tabakasi»

3* En altta sert killer»

I[stanbul civarinda ve bilhassa Belgrad ormanlarinda goriilen
iri cakilli Pliosene burada raslanmaz* Bu tesekkullerde tabaka
meyil ve istikametlerini oOlcmek hemen hemen mumkun degildir,
Yalniz bazi yarmalarda cakilli seviyelerin isaretledigi ufki strati™
fikasyon musahede edilir. Boylece daha eski formasyonlar uzerine
diskordan olarak oturdugu meydana cikar. Kalinliklar1 sabit de-
gildir. Diger tesekkullerle temas ettigi, kisitmlarda birka¢g metre
kadardir. Fakat allivyonlarin altinda 70-80 metre kadar oldugu

gerek Fabrika arazisinde- gerekse komsu sahalarda yapilan muhte-
lif sondajlardan anlasiimuistir,

Aliiugonitir :

Biitiin diizliikler aktiiel bir formasyon olan Aliivyonlarla oOrtii«
ludur. Bunlan iki kissmda mutalda etmek lazimdin ¢ istanbul-izmit
karayolunun kuzeydogusunda kalan kistmda kumlar, glineybati-
sinda da killer hakimdir. Biitlin bu rtisubat akar "esulann yakin
zamanlarda surukleyip getirdigi tesekkiillerdir.

Kumlu kisimlar Karayollar: idaresi

tarafindan igletilerek yol
malzemesi

olarak kullanilmistir. Bu yuzden topografik haritada
gorilen genis cukurluklar meydana gelmistir, Killi "kisimlar daha
ziyade ziraate elveriglidir. Bu sebepten Bahg¢ivancrhk Enstitusu
faaliyetini bu sahaya inhisar ettirmistir, Killi alivyon diye ayir-
digimiz sahalarda yer yer kumlu sahalar da mevcuttur. Bunlara
bilhassa 1 numarali su sondajimin bulundugu mevkide tesaduf

edilir. Kum taneciklerinin ebadi 1-3 mm civarinda..olup, insaat-
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cilar tarafindan disli kum tabir edilen smifa dahildir. Bu kumlu
tabakanin kalinligr hi¢ bir yerde 5-6 metreyi tecaviiz etmez.

Aliivyonlar hakkinda en iyi bilgi sondaj loglarindan elde edile-
bilir. Gerek su temin etmek, gerekse temel etiidii gayesiyle yapilan
muhtelif sondajlarda” killerin hakim oldugu fakat 18-26 metreler
arasinda bir cakilli seviyenin mevcudiyeti tesbit edilmistir« Sondaj-
lardan biri 60 metreye kadar ilerletildigi halde kilden baska ma-
teryele tesaduf edilmemistir. Muhtelif noktalarda rezistivite metodu
ile yapilan elektrik sondajlar1 da bu killerin hemen her yerde mev-
cut oldugunu gostermistir. Fakat butiun bu gevsek materyeli Allv-
yon olarak kabul etmek dogru degildir. Kanaatimizce TUstteki ilk
30 metreyi ve hatta bazi kesimlerde daha ince bir kismu aliivyon
olarak almali, alttaki killi seviyeyi de Pliosene birakmalidir.

VOLKANIZMA

Sahamizda hi¢ bir volkanizma faaliyetine tesaduf edilmemis-
tir«

H. TEKTONIK

Etud edilen sahanin gayet dar bir bolgeye inhisar etmesi® do-
layisiyle genis tektonik problemlerin miuinakasa edilmesine musait
degildir» Tektonik hareketlerin rollerini en guzel Kanco tepede
gormek kabildir. Bu tepenin kuzey-guney dograltulu bir katma-
kis seklinde olusu, Hersinien iltivalarinin bir neticesidir. Halen
musahede edilen iltiva sekli ise genel olarak bati-dogu istikamet-
lidir. Bu da daha genc¢ olan Alp iltivalar1 sayesinde meydana gel-
mistir»

Kanco tepe ortada bir senklinal ve kenarlarda iki antiklinal
ile u¢ kisma ayrilmistir, Antiklinal ve senklinal mihverleri arasin-
daki mesafe cok azdir.

Arkoz ve kuvarsitler ¢cok dar bir sahada aflore ettiklerinden”
bunlar uzerinde fazla bir olay musahede edilememistir« Mamafih”
Hersinien ve Alpin orojenezinin bu formasyonlart da igine aldigi
suphe goturmez bir hakikattir.

Istanbul Bélgesinde gormiye alistigimiz «fay mozaiki» hali sa-
hamizda mevcut degildir. Yalniz Kango tepenin guneybatisindaki
tag ocaklarinda® Devon kalkerleri icinde, aralarindaki mesafe 7-8



metre kadar olan iki fay tesbit edilmisse

de bunlardan ancak
birisi haritaya intikal ettirilebilmistir.

Trias marnli ve greli kalkerleri sahamizda batiya dogru meyl”
ederler. Bunlarin kuzeyde Pliosen altinda kuzeybatiya dogru bir

meyil kazanarak bir antiklinal meydana getirmis olmalar1 dusu-
nilebilir. Bu takdirde Devondaki

iltivalanma mihveri ile, Trias*
taki iltivalanma mihveri

arasinda takriben doksan derecelik bir
ag1 tesekkiil eder. Bu durum Istanbul Jeolojisinde ¢ok goriilmekte-

dir. Bu hadiseyi kiymetli arkadastmiz Prof. I. Enver Altinli, bir
enterferans ile izah etmektedir.

Sahamizdaki Pliosen daima sakin ge¢mistir. Burada hi¢ bir
iltivalanma veya faylanma olay1 tesbit edilememistir.

INSAAT MALZEMESI

Bolgemiz ingaat malzemesi bakimindan da olduk¢a zengindir.
Kanco tepeyi teskil eden kalkerler yap1 tasi olarak kullanilabilir-
ler. Netekim burada bircok tas ocaklarinin bulunusu bu hususun

bir delilidir. Fakat ciddi bir insaatta kullanilmadan evvel su tec-
rubelere tabi tutulmalidir:

I, Asinma deneyi (abrasion test) yapilmasi ve za-
yiat yuzde 40 m altinda ciktigi takdirde kullanilmalidir Mamafih
kalkerlerin gorunisii neticenin miuspet ¢ikacagi hakkinda bir likir
vermektedir.

2. Eger Cayirova, don mintakast olarak kabul ediliyorsa,
yani don yapan giinlerin bir senedeki miktari muayyen bir haddi
astyorsa ayni  kalkerler sodyum siilfat ile dona muka-

vemet tecribesine tdbi tutulmali ve burada da zayiat ylizce
12 den az ise kullanilmalidir.

Kalkerler bol kalsit damar1 ihtiva ettiginden, ayrica kire¢ yap-
miya da elverislidirler.

Trias kalkerleri ve Goztepe'deki kalkerler
olarak kullanilamazlar.

Karayolunun kuzeyindeki kumlar, beton kumu olarak kulla-
nilmiya elverisli degildirler» Fakat kalker iman ile Kkaristirip

muayyen bir grantlometri elde ettikten sonra yol malzemesi ola-
rak kullanilabilir.

ingaat malzemesi
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. Sahildeki kumlar, halen civardaki insaata tasinmaktadir. Biz
sahsen bunlarin herhangi bir insatta kullanilmasi taraftar1 degi-
liz. Zira ihtiva ettikleri moliisk kabuklar1 ve sair yabanci madde-
ler yuziinden Tiurk normlarina uygun degildirler.

CAYIROVA PENCERE GAMI FABRIKASI ARAZISININ
HIDROJEOLOJIK ETUDU
GIRIS

Kocaeli Vilayetinde, Gebze ile Tuzla istasyonlar1 arasinda,
Cayirova mevkiinde bir Pencere Cami Fabrikasi ingasina karar ve-
rilmigs ve bu Fabrikanin su ihtiyacinin nereden ve nasil karsilana-
cagini tesbit etmek gayesiyle bir hidrojeolojik etiid yapilmistir. Bu
etud icin evvela mintaka, jeolojik bakimindan umumi olarak ince-
lenmistir. Bu toplu etiidde biitlin jeolojik formasyonlar detayli bir
sekilde tetkik edilmistir« Allvyonlar uzerinde bu nevi c¢alismalar

bir netice vermediginden”™ Alluvyonlar da elektriki rezistivite me-
todu ile gozden gecirilmistir.

Bu raporda jeolojik formasyonlardan detayli olarak bahsedil-
miyecek, yalniz hidrojeoloji bakimindan kiymetlendirilecektir® Jeo-
loji bakimindan fazla bilgi edinmek istiyenlere, bu etiidiimiize
takaddum eden raporu tetkik etmelerini tavsiye ederiz»

SAHAMIZIN HIDROJEOLOJIK KARAKTERI

Etud edilen saha, etrafi 30 » 50 metre irtifainda sirtlarla gev-
rili bir vadi tabanmidir. ' -Bu vadiyi Asar deresi ve Tahtali dere
adinda iki akarsu kat'ederler. Her iki" derenin etiid sahamizdaki
beslenme havzasi takriben 3 km’ dir« Sahamizin disinda da takri-
ben 32 km’ Ik bir beslenme havzasina maliktirler. Boylece biitiin
havzai miyahiye 35 km’ lik bir yer isgal eder.

Derelerin katlettigi vadi tabani umumiyetle kil ve kum kari-
simindan tesekkul ettiginden, yagmur sularinin bir kismini kolayca
yeraltina gecirirler» Buna mukabil yamaclarin ekserisi Pliosen
killeri veya kuvarsit konglomeralari gibi oldukca ernperaieabl
rusuplarla ortilii bulundugundan vyeraltina fazla su birakmazlar.

Keza sahamizda kalin bir bitki ortiisii veya orman bulunma-
digindan yagmur sularinin altivyonlar igine sizmiya vakit bulami-
yan kisimlar denize akip giderler.
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Asar ve Tahtali derelerin debilerinin mevsime gore degistigi
iklim icab1 bir o]aydir. Mart ve Nisan aylarinda azami su ihtiva

ederler. Eylil ve Ekim aylarinda da kuru denilebilecek kadar az
su ihtiva ederler.

FORMASYONLARIN HIDROJEOLOJIK BAKIMDAN INCELENMESI

Jeolojik etudde belirtildigi vechile Fabrika sahasinda yashidan
gence dogru su formasyonlar mevcuttur:

1. Arkozlar.

2 Kuvarsitler.

3. Devon kalkerleri.

4. Trias marnh ve greli kalkerleri.
5. Pliosen teressuibati.

6. Allivyonlar.

Arkozlar :

Kango tepe kuzeyinde kucuk bir adese halinde tezahiir eden
arkozlar, gerek vusatlart ve gerekse cok siki dokulu olmalarindan
hidrojeoloji bakimindan hi¢ bir kiymet ifade etmezler. Bu teres-
siibat, Kocaeli yarimadasinin diger taraflarinda, bilhassa Bostanci'-
nm kuzeyinde genis bir inkisaf sahast meydana getirdigi halde,
burada bile yeralti suyu bakimindan fakir oldugu muhtelif etud-
ler neticesinde sabit olmustur. Arkozlar, ancak sizinti halinde bir-

kac kucuk memba verirler. Sahamizdaki arkozlarda bu kiiguk
membalar dahi mevcut degildir.

Kuvarsitler

Kuvarsitler, arkozlara nispetle bir dereceye kadar su ihtiva
edebilirler. Catlak sistemi bu formasyonda biraz daha inkisaf et-
migtir. Fakat, etid sahamizda, agillarin bulundugu tepede aflore
eden kuvarsitler, okadar kuguk bir bolgeyi isgal ederler ki, bun-
lardan su elde etmek asla akla gelemez.

Devon Kalkerleri :

Kalkerler, bundan evvel gozden gecirilen iki formasyona na-
zaran daha verimlidirler. Catlaklarin mevcudiyeti, yagmur sulari-
nin kolayca derinlere inmesine ve bildhara membalar halinde arz
sathina c¢ikmasina yaramaktadir. Fakat bu catlak sistemi muayyen
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bir kaideye tabi olarak tekdmiil etmediginden™ herhangi bir son-
dajin hangi derinlikte bir su tabakasini kesecegi ve buradan ne
kadar su alinacagi soylenemez. Boyle mmtakalarda ancak mevcut
membalari, usuline uygun sekilde kapte ederek istifade etmek yo-
luna gitmelidir. Etiid sahamizda, bu karakterde yalniz bir memba
mevcuttur. Kango tepenin bati yamacinda meydana c¢ikan bu
membadan halen Bahcivancilik Enstitust istifade etmektedir« De-
bisi takriben 5 It/san. dir. Mahallinde yaptifimiz ankete daya-
narak® membain veriminin hicbir mevsimde degismedigini sOy-
liyebiliriz.

Bu membain siihunetinin 15 derece civarinda oldugunu ve her
mevsimde bunu muhafaza ettigini nazar1 itibara alacak olursak.,
en ¢ok 30-40 metre derinlerden gelmekte oldugu tahmin edilebilir.
Zira satha yakin olsaydi., suyun stihuneti havanin sithunetine uya-
rak tebeddulat gosterecekti« Cok derinlerden geldigi takdirde de
arzin i¢ suhunetinin tesiriyle (kaplica sularinda oldugu gibi) sicak
olmasi icabederdi.

Bu membain bulundugu yere iki in¢ kapasitesinde bir moto-
pomp vyerlestirilmistir« Tulumba hi¢ durmadan calistirildigr halde
suyu yenememektedir. Bu da suyun debisi hakkinda ayrica bir
fikir vermektedir.

Trias Marnli ve Greli Kalkerleri :

Yalniz Mankafa burnunda meydana ¢ikan bu formasyon c¢ok
kucuk bir sahada bulundugundan ve bunye itibariyle marnl oldu-
gundan hi¢ su ihtiva etmezler. Binaenaleyh buradan da herhangi
bir sekilde su tedariki dusunulemez*

Pliosen Killeri

Ilgili jeolojik etiidde detayli bir sekilde izah edildigi vechile
Pliosen™ sahamizda, ust kissmlart az miktarda cakil ihtiva eden kil
ve alt kismi da tamamen sert Kkillerle temsil edilmistir. Durum boy-
le olunca bu tesekkulden su beklenemez. Fakat bu formasyon biz-
zat su ihtiva etmemekle beraber” mmtakamizin hidrojeolojisinde
mithim rol oynarlar. Bu hususu izah edelim : Enstiti binalarinin
bulundugu sirtlarda aflore eden Pliosen Kkilleri, aliivyonlarin al-
tinda da devam ederler. Durumun bu sekilde oldugu, muhtelif
sondajlarla sabittir« Binaenaleyh altivyonlar icgine sizan yagmur
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sular1 veya dere tabanindan derinlere inen sular, Pliosen killerine
tesadif edince seyirlerine devam edemeyip o seviyede Kkalirlar.
Eger aluvyonlarin altinda bu kesif kil tabakasi mevcut olmasaydi,
alivyonlar tamamiyle Devon veya Trias kalkerleri tizerine otura-
caklardi. Bu takdirde belki de, biraz sonra bahsedecegimiz aluv-
yon sularindan istifade etmek imkani bulunmiyacakti. Demek ki
Pliosen tesekkulleri, dogrudan dogruya olmasa bile endirekt ola-
rak su tedariki bakimindan muhim bir mevki isgal etmektedirler.

Aliivyonlar :

Butun duzlukleri isgal eden aluvyonlar, Fabrika sahasi i¢inde
verimli su elde edilecek yegane formasyondur. Alivyonlarin ilk
kiymetlendirilmesi, tarafimizdan elektriki rezistivite metodu ile ya-
pilmustir. Bu etudlere gore : ustte bazi kisimlarda birkac metre
kalinhiginda bir kum tabakasi, sonra bir killi kum ve 18 inci met-
re civarinda da bir digli kum tabakasinin bulundugu gorulmustur.
Elektrik sondajlarina adi kuyular civarinda da devam edilmis ve
bu kuyularm ustteki kum tabakasi i¢inde acildigi gorulmustur.
Bu sebepten etud sahamizda mevcut butun kuyularin verimleri ¢cok
diisiiktiir. Iclerinde 1 lt/san. su veren hemen hemen hi¢ mevcut de-
gildir. Binaenaleyh fazla su elde edebilmek icin kuyu kuturlarinin
cok genis tutuldugu nazar dikkati celbetmistir.

Aluvyonlarin kalinhigr 4zami olarak 35 metre civarindadir. Bu
rakam etidumiuiz esnasinda yapilan sondajlara dayanarak soyliye-
biliriz. Binaenaleyh acilacak artezyen kuyulari hi¢bir zaman bu
derinligi tecavuz etmemeli, yani Pliosen i¢ine girmemelidir.

Aluvyonlar icinde birka¢ su tabakasinin mevcut oldugu, yine
bu sondajlardan anlasilmigtir. Fakat bunlarin en verimli olani disli

kumlar1 ihtiva eden, binnetice porozitesi yliksek olan 18-26 metre-
ler arasindaki seviyedir.

Aluivyon teressubatinin denize yaklastikca daha ince malzeme
ihtiva etmesi tabiidir. Zira altivyonlar1 tersip eden eski sular, de-
nize yaklastikca suratlerini azaltacaklarindan, uzaklarda kalin mal-
zeme ve deniz civarinda da ince zerreli malzeme tersip ederler.
Ayrica vadi icinde kuzeye yani membaa dogru ilerlendik¢e de aluv-
yonlarin kalinhigr azalacaktir. iste bu iki faktorun tesiri nazari iti-
bara alinarak artezyen sondajlart ne sahile cok yaklastirilmis ve ne
de cok uzaklastirlmistir. Mutavassit bir sahada icra edilmistir. So-
nunda da memnuniyet verici neticeler alinmistir.
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NETICE VE TAVSIYELER

Yukarda izah ettigimiz miuisahedelere dayanarak su bakimin-
dan en verimli formasyon olan aliivyonlarda u¢ kuyu acilmustir.
Kapasiteleri birbirine yakin olan bu kuyulardan Fabrikanin ihti-
yacin karsiliyacak su elde edilmistir, istikbalde ihtiyaglar arttig
takdirde ayni esaslar dahilinde baska kuyular da acilabilir. Yalniz
bu defa yeni kuyular acilirken su ihtiva eden tabakadaki kumla-
rin granulometresi nazari itibara alinarak™ kuyularin mevkileri bir-
birine tedahul etmiyecek sekilde tesbit edilmelidir.

Not : Bibliyografya Ingilizce makalenin sorumdadir.

Nesre verildigi tarih 6 Mart” 1961



GENERAL GEOLOGICAL STUDY OF THE
WINDOW-GLASS WORKS SITE AT
CAYIROVA

Galip OTKUN

Fazl i. Verdi and Sons Construction and Drilling Co., Ankara

SITUATION

The area in question is situated within the limits of the™ Pro-
vince of Kocaeli (Izmit), between the railway stations of Tuzla
and Gebze (the Works site actually lying along the shores of the
Gulf of izmit, at the eastern extremity of the Marmara Basin).
This site comprises some of the grounds originally owned by the
Florists Institute of the Ministry of Agriculture, as well as some

state property to the east of the said Institute,

and amounts to
some 5 km’.

The site is delimited to the north : by the Istanbul-Izmit
Highway and by Ismail's stable; to the east : by the Kango Tepe
Hill and the ridge forming its prolongation; to the south : by the
Marmara Sea and the Etibank Transformer Station; to the west :
partly by the Marmara Sea and partly by the Federal Trucks
Company grounds.

The Haydarpasa-izmit railway running almost parallel with

the Istanbul-izmit newly constructed highway pass through the
site grounds and thus constitute excellent means of transportation
for the works to be. The site can thus be easily reached both by
land through the afore-said ways as well as by motor-boat by sea.

MORPHOLOGY

From the geographical point of view, the area forms a part
of the Catalca-Kocaeli sector of the Marmara region. The greater
part of the site constitutes a flat plain. The Tahtah Dere and
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Asar Dere creeks flowing from NE to SW cur the grounds into
three sectors. There are no hills of considerable height here. As
one proceeds from the shore to the inland, there are several hills
with gradually increasing elevations. These are : the Mankafa
Promontory, Goztepe Hill, Kanco Tepe, and the hillsides on
which the Florists Institute is situated. The highest of all these
is the Kango Tepe with an elevation of 48 m above sea level/

The morphology of the area is closely related to its geologi-
cal make-up. The Kang¢o Tepe and Goztepe hills being made up
of hard massif limestone™ can easily be distinguished from the
other hills and hillsides which are composed of Pliocene sediments,

A line following the general direction of the ridges of Kancgo
Tepe and Mankafa hills forms a divide for the run off waters
in E and S, The hills on the southern sides of which the Florists
Institute buildings are found, make another divide for the rain
waters in the NE-SW direction.

The Tahtali Dere and Asar Dere creeks start from far away
ravines outside of the site grounds. They proceed in steep grades
at the outset; but slow down to sluggish waters within the site
limits,

A typical mediterranean climate is predominant in this region :

i.e., the summers are long, dry® while the springs and winters are
rainy seasons«

The vegetation is" generally speaking, of bushy (maquis)
character. The flora has much to do with the geological forma-
tions on which it grows® and hence varies accordingly, As no
measures for land conservation ar~" taken, the rains carry away
much of the top soil every season. Modern methods of gardening
for fruit and vegetable growing as well as for cereal farming are

being applied at the local Florists Institute, with particular atten-
tion for schooling young pupils«

GEOLOGY

The following formations™ given in the order of their ages
outcrop within the bounds of the grounds under consideration :
A® Paleozoic

a) Arkoses )
b) Quartzites and their conglomerates J

Upper 51llunan
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B® Mesozoic

Marly and sandy limestones Triassic
C. Tertiary

Clayey gravels and loams - Pliocene
D. Quaternary

a) Sandy alluviums
b) Loamy alluviums

We shall now consider these In the same sequence.

The Arkoses *

These are met in this area, at the northern side of Kango
Tepe In the form of a lenticular outcrop. The arkoses here are
purple-colored” thinly bedded and fine-grained, For this reason
different geologists do not agree In their identification. According
to some, this outcrop Is a hydrothermal alteration product of the
limestone in the vicinity, others think that they are real arkoses»
With this lenticular outcrop seen for the first time It Is hard to
decide as to Its nature« But If the draining canal along the rail-
way Is closely inspected when this Is not filled with water, It is
possible to observe the presence of the arkoses™ with certainty«
The strike of the beds here is NE 28% and the dip 45° to the SE,

Two joint systems have been observed In these arkoses™ one
being perpendicular to the bedding strike direction®» and the other
oblique»

Besides this small outcrop™ the arkoses can also be found
beneath the quartzites immediately N of the ismail Aga Fold
(stable), It has been impossible to Indicate these; as they remain
outside of the topographic map. The thickness of the arkoses
outcropping in this area is quite limited and does not exceed
20 meters.

The Quartzites and their Conglomerates '*

We already know from the studies made in the Istanbul
region™ that the arkoses constitute the lower part and the quart-
zites the upper part of the Upper Silurian Series, The quartzites
are to be seen N of the istanbul-izmit Highway«, on the slope
where the folds (stables) are found« When looked...,upon from
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the distance, they cannot be eadly identified as they form the
same topographic features. However., the arkoses are covered
with purple top soils while the quartzites give a brown or reddish
s0il., and so if noticed they can easlly be distinguished.

The quartzite outcrops met Nj to the Ismail Folds, rather
resemble the conglomerates. However, they are seen in the form
of quartzites on the dopes that are set apart by a small creek. Some
guartz veins of a few centimeters thickness are dso found here*

The relationship of the quartzites with the arkoses is readily
observable outside of our dte grounds. The arkoses outcrop im-
mediately N of the dope where the E-shaped Fold is situated on
the topographic map. The quartzites lie on these unconformably”
the thickness of these within the limits of our area is only some
40 meters.

The Limestones :

These occupy the greatest area among the Paleozoic forma-
tions of the site grounds. They are especially well developped in
Kanco Tepe. It is quite possible to distinguish four different kinds
of limestones within this series

1. The massve limestones with no bedding whatsoever,
2, Limestones with quite thick bedding.

3. Concretionary limestones being generally fossiliferous.
45 Laminated calcareous beds.

The latter three kinds of the limestone series can be seen in
the median quarry newly opened W of the Kango Tepe, One can
easly see the thick-bedded limestones lying over them conformably
and the laminated calcareous beds overtopping al the rests again
conformably. The laminated calcareous beds exhibit a schistose
nature« The concretionary limestones have the look of the cassc
concretionary limestones usually met in the Istanbul district Devo-
nian beds. These limestones include many coral fossils, as has been
found out by this occassion. There is one reservation to be mades
however, and that is that these,are found in colonies at the west-
ern sector™ while they are met individually in the eastern sector«
They are met here® howeve™ in a state asto be hardly determin-
able if ever at all. The massve limestones are only to be seenin
a presently operating quarry SW of the Kango Tepe-Hill. The
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Devonian limestones proceed in SW direction and plunge uncon-
f ormably beneath the Pliocene beds. Their northern contacts dso
lie unconformably over the above-mentioned arkose lens.

When one proceeds from Kango Tepe to the SW, the lime
stones are exposed to a higher degree of erosion and their confi-
guration exhibits a milder topography. While it is possble to dis
tinguish the boundary between the Pliocene and the rest of the
formations, this is only possible by the aid of the vegetation on
the Devonian limestones, while when it comes to the Pliocene, a
wholly different flora covers this formation, comprisng some
thistles and some other herbaceous plant forms.

It is dso possble to see the Devonian limestones S of our
area Goztepe. These limestones are included within the laminated
group of the limestones.

All the Devonian limestones include calcite veins. Such are
to be seen to have a fairly good development among the massve
and thickly bedded limestones, especidly.

The thickness of the Devonian limestones greatly varies localy;

on the average we are of the opinion that they can vary between
20 and 200 meters in thickness.

Marly and Sandy Limestones of Triassic Age:

We are of the opinion that the sediments forming the Man-
kafa Promontory (SE extremity of our area) are of Triassic age.
The upper part of the Mankafa Promontory being covered by
an overburden it is not possible to see anything. But if the south-
ern shores of the smal peninsula here are inspected closdy
enough, at good weather when no southerly winds blow against
the shore-line, the following profile can be distinguished :

1. In the lowermost section, limestones of an occasonally
schistose character interbedded with marly layers. These are softer
in comparison to those on top, and contain some fossl remains.
Although these fossls are not in a determinable state, they remind
us of the Diplopora usually met in Anatolia. For this reason we
have included Mankafa Peninsula within the Triassic formation.

2. Further above, limestone beds of medium thickness as wel
as of considerable hardness are encountered including fossls re-
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minding some Lamellibranchia sections. The limestones of this
horizon remind of the SW Anatolian Triassic limestones. Few cal-
cite veins are observable« In some horizons» formations of Sder»
olithe draw our attention, too.

Pliocene Loams with Gravels »

The formation occupying the next largest area after the lime-
stones is the Pliocene. This attains its most extensive develop-
ment at the dopes where the Florists Institute is located, It dso
outcrops on the foot-hills of the older formations. This can easly
be identified with its milder topographic features from the older
formations. The only boundary which cannot be clearly defined
Is that between the recent alluviums and the Fiocene« This is
usually where the flat plain abuts against the mild grades of the
adjacent dopes.

The Pliocene sediments are usually represented at the Works
gte with loams (or clays). Weathered gravels are met only on the
upper layers of this formation« Two typical Pliocene sections are
to be ssen at the highway cut to the N of the dte and a a
point where ihe railway enters the Works grounds at the western
limits. Here one can obsarve the following layers in the section :

1. A layer of loam at the top, of 0.50 m thickness.

2. Beow those afairly hard conglomerate of 200 m thickness
containing atered limestone gravels.

8e Ydlow loams, underlying al the others.

The coarse-gravelled Pliocene, seen elsewhere in the surround-
ings, of Istanbul and particularly at the Belgrade Forest, was
not met here. It is not possble to measure the dip and strike of
the layers in this formation, A clear horizontal stratification can
be observed, however, in the gravel layers of some cutsc They
can thus be seen to overlay the older formations with an angular
unconformity« Their thickness is not constant. They are about a'
few meters thick where they touch the other formations. How-
ever, drill-holes, made at the site grounds aswell as on adjacent
localities, have shown that their total thickness amounts to some
60-70 m beow the Quaternary alluviums.



Alluviums :

All the flat plains and valley bottoms are filled and covered
with alluviums which represent the most recent formation. We
have to consider these alluviums in two separate kinds : those
found NE of the Istanbul - izmit highway in which sand is the
predominant constituent, and those in which the loams form the
dominating constituent and found SW of the same highway. Both
are detritic sediments carried by recent waters running from the
surrounding slopes towards the sea.

The sandy sediments have been quarried by the Highways
Administration and used in the construction of the nearby roads.
Many wide pits have thus been made, as can be seen on the to-
pographic map.

The loamy sediments form better ground for agriculture. The
Florists Institute has thus concentrated its efforts in cultivating
such ground with advantage. In areas that are defined as loamy
alluviums, sandy sediments may also be seen locally. Such a patch
of land may be seen at the water well location No. 1. The size
of the sand grains is about 1 - 3 mm and is included in the

arse sand» category of ghg, boitgimg technicians. The thickness
of this sand layer is not more than 5-6 m at any point explored.

Information concerning the alluviums may be obtained by
studying the logs of the drills made in the Works site. These
drills, made for the purpose of obtaining ground water and for
the testing of the grounds where the buildings will be erected,
have shown that the clays or loams are predominant, but that a
gravel layer is usually met between 18-26 m depth from the sur-
face, or ground level. One of the drill-holes was extended to 60 m
depth below surface and ran entirely through clays. Drill-holes made
at various points of the site by the resistivity method, have also
shown the presence of these loamy layers within the depths sur-
veyable. However, it is not correct to accept all the unconsolida-
ted material as alluvial. We are of the opinion that some 30
meters (or even less in some points) of the upper layers of this
loose material may be accounted to the alluvial, the lower

horizon of the yellowish or flaggy clays should be taken to be-
long to the Pliocene formation.
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VOLGANISM

No volcanic activity of any denomination has been detected
within the limits of. our area.

TECTONICS

As the site under consideration is quite limited in area«, it is
not permissive and so out of place to undertake a discussion of
the tectonics of the region in a wider scope. However” the effect
of the tectonic movements in this area can best be seen at Kanco
Tepe, The elliptic form of this hill, elongated in N-S direction
is a result of the Hercynian folding. The direction of folding
actually observed is E-W. This has resulted from the Alpine
folds which are of a more extensive nature.

The Kang¢o Tepe is divided into three sectors with a median
syncline and two lateral anticlines. The distance between the
syncline and anticline axes is very limited,

As the arkoses and quartzites outcrop in a very restricted
area” it is hard to interpret their tectonic position as no sufficient
observation could be made. However, there is no doubt that the

Hercynian and Alpine movements must also have affected these
formations.

In our area, there is no fault mosaic that we are accustomed
to find in Istanbul region, only in the quarries opened in De-
vonian limestones,, at SW of Kanco Tepe, we observed two small
faults which are located 7 or 8 meters far from each other. We
could only map one of them.

The Triassic marly and sandy limestones dip westward in this
area. It is possible that these gain a NW dip to the N and below
the Pliocene so that they may have an anticlinal structure abut-
ting in our area. In this case, a divergence may result amount-
ing to some 90° between the Devonian axis of folding and that
of the Triassic, This relationship is actually often met in the tec-
tonics of the Istanbul region. This is interpreted as an interfe-
rence by our friend Prof, Dr, L E. Altinh,

The Pliocene in our area remains undisturbed. There has
been seen no trace of any folding or faulting in this formation.
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BUILDING MATERIALS

The area under consideration is also rich from the point of
view of building materials. The limestones, of which Kanco Tepe
is made up, can be used as.building stone with much advantage.
The quarries already in question verify this most eloquently.
However, these rocks should be subjected to the following tests
before actually being used for any serious building purpose :

1. An abrasion test should be carried out; in case the loss is
below 40 % they can be used with certainty. In any case the
limestone appears to be convenient for masonry work.

2. In case Cayirova is accepted to be a freezing region, i. e.
if the amount of freezing temperature persists over a certain num-
ber of days per year, the same limestones should be put under
the resistance test, with sodium sulphate, and the rocks may be
used only then if the loss is less than 12 %.

As the limestones include many calcite veins they are suitable
for the production of building lime.

The Triassic limestones and those at GoOztepe cannot be used
for building purposes.

The sands to the N of the highway cannot be wused for
making concrete either. However, if mixed with limestone crushings
and if a certain appropriate granulometric size is observed, it

may serve for road building with convenience and much ad-
vantage.

The sands of the beach are being already explored for con-
structional purposes in the vicinity. We are not of the opinion to
use them for any building purposes. They would not meet the
Turkish standard requirements due to the presence of Molluscae
shells and other foreign debris.



HYDROGEOLOGIGAL STUDY OF THE WINDOW-GLASS
WORKS SITE AT CAYIROVA

INTRODUCTION

In connection with a new Window-Glass Factory, which is un-
der construction at Cayirova — between the railway stations of
Gebze and Tuzla, within the limits of the Province of Kocaeli —-
the present hydrogeological study has been carried out in order
to find out the source and means of supplying the water needs
of this Factory, For the same purpose”™ a general °geological study
was also previously carried out» The various formations are des-
cribed with some detail in the first part of this paper.

As it was impossible to make detailed geological survey of
the alluvial deposits by means of superficial observations, these
deposits were investigated geophysically”™ by the electrical resistivity
methods»

In the present paper, the various formations will not be
treated in further detail® and we shall try to make an appraisal
of these formations from the hydrogeological viewpoint only«

HYDROGEOLOGICAL CHARACTER OF THE AREA

The area in question is a valley bottom which is surrounded
by hills having an average elevation of 30-50 meters above sea
level. The grounds are cut by two creeks, Asar and Tahtali. The
caption area of both creeks amounts to some 3 km’ in the vicinity
of the works; they also acquire an additional area of caption or
32 km® outside of the limits of our grounds™ but the total area of
the hydrological basin comes to some 35 km»

The valley bottoms cut by the said creeks are made up of
loams (clays) and sands, and are therefore pervious to the rains
as well as the run off. The hill-sides, however, are mostly com-
posed of Pliocene clays or Paleozoic quartzites and their conglo-
merates, which are almost impervious to rains as well as to the
run off.

As there are no woods or thick vegetation covering this area,
a considerable part of the run off does not find sufficient time
to percolate into the subsoil before it reaches the sea.
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The amount of water -flowing through the Asar and Tahtali
creeks is variable according to season- and yearly ¢ rainfall. The
maximal rate of flow is during the months of March and Adpril.
The least amount of surficial water running from these creeks
is during the September and October months, when they may
practically dry out,

THE HYDROGEOLOGIGAL CHARACTER OF THE VARIOUS
FORMATIONS

As has been pointed out in the general geological report, the
various formations in the area studied are in the order of their
ageSj as follows :

1. The arkoses

2« The quartzites

3. The Devonian limestones

4. The Triassic marly and sandy limestones
5* The Pliocene sediments

6, The Alluvial (recent) deposits»

1. The Arkoses :

The arkoses that outcrop as a small lenticular body N of the
Kanco Tepe, have no import at all, both due to their limited
extent and because of their very compact textures. These sediments
are in fact found to be poor water carriers as shown in various
studies made elsewhere in the Kocaeli Peninsula and particularly
in the sector N of Bostanci where they gain a considerable extent
and thickness» The arkoses only permit a few small seepage springs.
However, even such small emergences are not present in our area,

2» The Quartzites :

These may contain more water in relation to the arkoses. The
joint system has developped more in this formation« But the
quartzites outcropping in our area near the folds occupy such a tiny
sector™ that it is not plausible to obtain any water of some deno-
mination,

5. The Devonian Limestones :

These limestones are better water carriers than the above -
mentioned formations. The presence of joints and fissures enhances
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the percolation of the rain waters into the depths of this for-
mation and its resurgence or emergence through springs. But as
these joints and fissures (as well as solution channels) do not de-
velop according to regular patterns, it is not possible to foretell
where a drill-hole may hit such a-water-carrying channel or fissure
and what amount of water is to be avalable« In such regions,
springs of any considerable yield should be captured appropriately
and used with benefit> There is just one such spring in our site.
The Horists Institute presently benefits from this spring found in
the western dope of Kanco Tepe, The average yield of this spring
Is about 5 It/sec, We found out that this spring does not diminish
in Its yied dl through the year«

Taking Into consideration the temperature of this spring which
Is 15° C. and which remains constant during all seasons, we might
say that It comes from a depth of around 30-40 meest If It
was a superficia spring, the temperature of the water would be
affected by the atmospheric fluctuations, ©6n the other hand, if
it originated from considerable depths, its temperature would be
fiigher*

A pump with a capacity of some 25 tons’hour (with 2" dis

charge pipe) cannot overcome the flow of the spring. This gives
a fair idea about the yield of the spring.

4. The Marly and Sandy Limestones of Triassic age :

As this formation is soldy found at the Mankafa Peninsula
which does not amount to any considerable aes, and as It is

mainly marly in its make up, there Is particularly no ground
water available in this formation.

5, Pliocene Loams *

As has been pointed out In our general geological study, the
Pliocene formations condss of loams with some gravels and coarse
sand on its upper layers, and harder clays beneath« Conse-
quently, no water can be expected from such a formation»
However, this has an important part for the hydrogeological char-
acter of the region. This can be summarized as follows :

The Pliocene clays or loams, mainly seen a the ste of the
Institute buildings, continue beneath the aluviums too« This has
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been ascertained by the different bore-holes. Therefore, the ram
waters (or for that matter the stream waters) percolating into the
depths of the alluviums, stop at the level where the Pliocene im-
pervious clays are met. If these layers of aquiclude character
were not encountered there, the alluviums would rest on the De-
vonian or Triassic limestones. In this case, it may not have been
possible to benefit from the alluvial aquifers that we are about
to deal with. So, we can understand that the Pliocene formation

has some indirect function in the ground water supply of this
area.

6. Alluviums :

The Alluviums occupying all the flat plains and valley bot-
toms are the sole important formation from which water can be
obtained. The appraisal of these has been made for the first
time on this occasion, by the resistivity method of geophysical
surveying. According to this survey, there is a sand layer of a
few meters thickness in some parts of our area, followed by a
loamy sand below, and at some 18 meters depth there is a fairly
constant coarse sand layer constituting a fairly good aquifer. The
electrical resistivity survey has been extended to the areas where
ordinary curb wels are found, and it has been discovered that
these are dug in the upper sand layer. Due to this, the yield of
al the existing curb wdls is quite low. None of them have a
yield of even 1 It/sec. Accordingly the Institute has tried to
increase this yield by increasing the diameter of the wells.

The maximal thickness of the alluviums must be around 35
meters We have verified this by the exploratory test wells drilled
in the course of this study. Hence, it is usdess to make water
wells deeper that the top of the Pliocene clays.

The drills have dso clearly shown that there are a number
of aquifers within the alluvial sediments. The one with the
greatest yield seems to be the coarse sand layer between 18-26
meters depths, having a relatively higher porosity.

It is natural that the alluviums decrease in granulometric
size in general as we approach the sea shore. This is because
the carrier waters of the recent (Quaternary) times have as a rule
slowed down as they approached the sea due to loss of grade
and the coarser elements were thus successively met at varying



P >
e~ . ™ J
S B 3
R S HEES
2 S 3 3
~< < - ~ g
N~ « 3 ¢+ & 3 o F
<|0s| & & & ¥ ¢ E g
Q< = &3 3 o 3 I 8 §
m O R < < ] 3 N 2 o ¥
NSE 8l ]
® o 4 w
I g ¥ 5 & 3 £ 3 @ 3 -
NS R I A T B
ol @ ¥ £ N N
Bm SO 3 w 3 E 3 3 3
R .J Yo Q Q: s 5 axm Lm cuu
SIC “ o 3 < 2% §§ S
VIFO o Ity MES S 3
<| || &8 5% 3§ g
C.WOWW i~ a 3 3%
wyl =<
=
A 3]
Cm 9 v
Y
Wl 5
ey
W= e ey
C e o Ry .
R
” I P S0 7
Q

((((((

.\ss\\\.‘w\\\\\\\sss\ ........ R -

w 0 e = EEEE: N
$&§ A

W
i) \.

b\\%%‘\‘
| \ /: PSR TS SR S HE ¥
\\ S 3t

3




JEOLOJIK KESITLER — GEOLOGICAL SECTIONS

e

arra 0 S 4 wom

R e EX3 3
. b 3
Oevoss on Kalker Trio aalixer Plgasen R AL e
™ fgwen a0 | mitine T ayvh L metons o ene Ay A urum
& a9 @ mia
o




CAYIROVA PENCERE CAMI FABRIKASI
ARAZISININ_JEOLOJIK HARITASI

GEOLOGICAL MAP OF WINDOW GLASS
FACTORY AREA AT CAYIROVA

8y
Galip Otkun

LEGEND - LEJAND
; foo Clayey Alluviom Kt Aliivyon
[« S I ] ¥
. A Sangyﬂluviun Kuemiu Alllvyon
\ )
. Pliocene Pliyosen
Triassic Limstane % Trias Kalkeri
Devonian Lims tons @ Devoniyen Kalkeri
‘Quartzites Kuvartzit
- pB uPPER i) dst
:‘/ SILURIAN Arkoses -;:05 Arkoz SILURVEN
Axis of Anticline YA Antiklinal Mibveri
2y Axis of Syncline \K Sénklinal Mihveri

TR b e — =

Dip and strike "~  Maeyil ve istikamet

Fault \.... Fay

Fossils ¥ Fosil

SCALE - OLgl

L oo M0 FaPM.
L= =" ==




HYDRO GEOLOGY OF CAYIROVA FACTORY SITE 171

distances so that they were actually graded down by nature down
slope, till the finest ones reached into the sea and floated there
for a while until they also settled in their turn as fine silts or
loams. Inversely, then, the size of the alluvial sediments increases
as we go N and up hill or into the valley gorges. Due to these
considerations the water wells have not been brought closer to or
further from the sea, and the present locations have been chosen
at a median sector. Thus the present satisfactory results have
been obtained from all three wells completed.

CONCLUSION AND PRACTICAL ADVICE

Three water wells have been drilled and completed in the
recent alluvial sediments, at the Cayirova Plain, which have
proved to be the best water carrying and yielding formation in
this area. Sufficient water has been obtained from each of these
wells which have almost the same yield (about 5 It/sec.) as to
supply the needed quantity of water for the Glass-Works. In-
crease in the future in the water needs of the Factory can be
compensated by increasing the number of wells, on the same prin-
ciples as outlined above. In the drilling and completion of the
new water wells, granulometric measurements of the sand beds
should be observed and the wells should be so spaced as to avoid
their influencing each other in continuous discharge.

Manuscript received March 6, 1961
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