HIMMETDEDE CIVARININ JEOLOJIK
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OZET.—Bu etiild Himmetdede ve civarina igme ve bilhassa sulama
suyu temini gayesiyle yapilmistir. Bolgenin stratigrafik, litolojik ve tek-
tonik durumu incelenmis, yeralt: sular1 arastirilmigtir. Bu arastirmalar
sonunda sondaj yerleri gosterilmis ve yapilan 6 sondajdan 5 inde miis-
pet sonug alinmigtir.

L. GIRIS

Bu etiid 1957 yazinda, D.S.I. Yeralti Sulan Dairesi namina, kurak
Orta Anadolu'nun Himmetdede ve civarina bilhassa sulama suyu temin
etmek gayesiyle yapilmistir.

Arazide, elde mevcut 1/100 000 6lgekli topografik haritalardan isti-
fade edilmis; jeoloji litoloji ve hidrojeoloji imkan nispetinde bu haritaya
islenmistir. Arazi caligmalarinda daha evvel M.T.A. tarafindan yapilmis
1/100 000 lik haritalardan faydalanilmis ve bu ¢aligmalarla bu bolgenin
revizyonu yapilmistir.

Kaynak, kuyu ve cesmelerden alman sularin analizleri D.S.I. Kimya
Laboratuvarinda ve Toprak-Giibre Enstitiisiinde yapilmistir.

Araziden toplanan Eosen fosilleri Istanbul Universitesi Jeoloji Ens-
titiisiinden Dr. A. Dizer tarafindan tayin edilmistir.

Bu ¢alismalarin sonunda, muhtelif yerlerde sondaj yapilmas: tavsiye
edilmis ve buralarda 1958 yazinda bolgede yapilan 6 sondajdan 5 inde
miispet netice elde edilmistir.

Bize bu travay1 yapma imkéanini veren D.S.I. Yeralt1 Sular1 Dairesi
Reisligine, analizleri yapan Enstitiilere ve fosilleri tayin eden Dr. A. Di-
zere tesekkiirler ederim.
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II. COGRAFI DURUM

Etiid edilen bolge Orta Anadolu'da, Kayseri-Kirsehir arasinda bu-
lunmaktadir. Kayseri-Kirsehir sosesi sahanin i¢inden geger.

Bolgenin, dogu, giiney ve batisi arizali, kuzeyi ise diiz bir morfolo-
jiye sahiptir. Doguda: Kuvaltidag (1456 m), Caldag (1360 m), Bozdag
(1336 m); giineyde: Danakiran (1427 m); batida: Ismailsivrisi (1750 m),
Kocadag (1440 m) bolgenin en yiiksek noktalarini teskil eder. Himmet-
dede'den kuzeye dogru gidildik¢e morfoloji diizlesir, egim azalir. Mer-
mer-kristalin sistler tepecikleri; tiiflii Neojen tipik tabuler yap1y1 husule
getirir ve rakim 1000 metreye diiser.

Himmetdede su boliim hattini tegkil eder, kuzeye dogru Diiger-El-
mali, Pagali-Uckuyu v.s. gibi bélgenin en énemli akarsuyu olan Fehimli
deresini meydana getirir ve bu biraz kuzeyde Bogazliyan ¢ayina karisir.
Himmetdede'den giineye akan Kalkancik deresi ise Kizilirmaga ulasir.

I11. EVVELKI CALISMALAR

Bu sahaya ait ilk jeolojik aragtirma E. Chaput, (1936) tarafindan ya-
pilmistir. Volkanik tiiflerin stratigrafik, petrografik durumu tesbit edil-
mis, Himmetdede'nin 8 km NW da Ortadag civarindaki Nimmulitli
kalkerler ve i¢indeki fosiller incelenmistir. Daha sonra V. Stchepinsky
Kirsehir-Bogazliyan arasinda dolagsmis ve buranin basit bir jeolojik ha-
ritasini nesretmistir (1942). Son yillarda M. T. A. Enstitiisii bu bolgenin
jeolojik revizyonunu yapmis ve 1/500 000 6lgekli haritasini basilabile-
cek sekilde hazirlamigtir.

IV. METEOROLOJI VE ZIRAAT

Himmetdede ve civar1 sert kara iklimli, kiglar1 uzun, gece-giindiiz
stthunet farki bityiik bir bolgedir. Stthunet kisin—20°,—30°, yazin +35°,
+40° dir.

Bu sahada meteorolojik 6l¢ii yapan istasyon yoktur, en yakin 6l¢ii
yeri 50 km doguda Kayseri'dedir.

Kayseri'de 15 yildan beri yapilan 6l¢iilere gore ortalama yagis: 354.8

mm dir.
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Bolge halk: hayvancilikla ve bilhassa, son yillarda ziraatle ugrasmai-
ya baglamistir. En ¢ok bugday (% 80-85), arpa (% 20), yulaf ve ¢avdar
(% 2-3) ekilir ve yer yer bagcilik yapilmaktadir. Akarsu kenarlarinda ve
diizliiklerde pancarcilik ve sebzecilik de baglamistir. Yeralt: sularindan
istifade, bunlarin daha da inkisafini sagliyacaktir.

Nebat ortiisii ¢ok zayiftir, orman yoktur; agaca ancak akarsu kenar-
larinda ve kaynak baslarinda raslanir.

V. JEOLOJ1
Incelenen Himmetdede bolgesinde, mermer, kristalin sist, fosilli
Liitesien ve Neojen bulunmaktadir (Levha I ve Sekil 1).

A. Mermer ve Sistler

Himmetdede bolgesinin yiiksek kistmlar1t NW dan SE ya dogru
(Saridag, Kocadag, Danakiran, Ortadag, Bozdag) mermer ve kristalin
sistlerden ibarettir.

Mermerler, ince taneli ve bresimsi yapilidir. Renkleri gri-beyaz,
pembe ve morumsudur. Renkli ve bresimsi olanlar Yozgat ve Kayseri'de
eski eserlerde ingaat tas1 olarak kullanilmistir. Biiylik ocaklar Calis-Pa-
sal1 arasinda, Biiytik Cal dagi eteklerindedir.

Mermerler yer yer kalin tabakalar halinde (20-30 cm), yer yer daha
kaim ve masif vaziyettedir. Bazan ¢ok giizel sedimantasyon ve bandh
yap1 gosterir (Danakiran, Biiyiik Cal, Karakimse civarinda oldugu gibi).

Mermer tabakalarinin arasinda bazan 20-50 cm kalinlikta kloritli
sistler bulunur. Bunlar agilan yarmalarda ve bilhassa Danakiran tepesi-
nin kuzeyindeki Parasiit tas ocaginda, Biiytik Cal-Kesmedag giineyin-
deki ocaklarda ¢ok iyi goriiliir.

Bu metamorfik serinin kalinlig1 ve yas1 hakkinda kesin birsey soyle-
mek bugiinkii bilgilerimizle miimkiin degildir.

Mermerler umumiyetle transgresif olarak Liitesien flisi ve Neojen
ile ortiilmustiir. Yalniz Danakiran-Ortadag-Kuvaltidag dogrultusunda
bu mermer sistler fosilli Liitesien iizerine itilmistir.
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B. Liitesien

Liitesien incelenen sahanin batisinda Calis-Ismailsivrisi arasinda
genis bir saha kaplar. Danakiran-Ortadag-Diiger-Kuvaltidag: arasinda
ise, SW-NE istikametinde 100-800 metrelik dar bir serit halinde uzanir.

Liitesien incelenen sahada flis fasiesinde ve bol fosillidir. Konglo-
mera, gremsi kalker, marn, kil ve kalkerden ibarettir. Batida kil, marn
gremsi kalkerler. Danakiran-Kuvalt: arasinda da konglomera, gre, mar-
nlar hakimdir. Danakiran kuzeyinde Poyrazpinar deresi i¢cinde, tabaka-
larin litolojik dizilisi ve i¢ yapilar1 ¢ok iyi goriiliir (Levha II).

Fosilli Liitesien konglomera ve kalkerleri Biiytik Cal-Akarca ara-
sinda, Kapakli giineyi ve Goztepe'de mermerlerin tizerinde diskordan
olarak bulunur. Buna mukabil Danakiran-Ortadag-Kuvalt1 arasinla ise,
tizerlerine mermerler itilmistir. Tabakalarin durumu anormaldir. Dog-
rultular:1 E-W veya NE-SW, egimleri 80°-90° ile giineye dogrudur.

Batida ve Diiger civarinda flis, hafif egimli (10°-30°) antiklinal ve
senklinaller meydana getirirler (Sek. 2).

Bu flis i¢inde bilhassa kalker ve gremsi kalkerler ¢ok fosillidir. Poy-
razpinar'da: Nummulites uraniensis A. H., Assilina sp, Operculina sp.,
Discocyclina sp., Sphaerogypsina sp. Rotalia sp. v.s. ve Biiyiik Cal kal-
kerlerinin ince kesitlerinde: Nummulites sp. (N. Atacieus grupundan),
Alveolina aff. elongata d'Orb, Flosculina sp., Discocyclina v.s. bulun-
mustur. Bu mikrofosiller sayesinde flisin Liitesien yasinda oldugu tesbit
edilmistir.

C. Neojen

Hidrojeolojik etiidii yapilan Himmetdede bolgesinde gol Neoje-
ni genis bir saha kaplamakta olup, litolojik durumu ve tektonik yapisi
yeralti sularinin toplanmasina miisaittir. Bundan dolay: tizerinde daha
fazla durulmustur. Bolgedeki Neojen a) kalker, b) tiif, ¢) kumlu, killi,
kalkerli tif halinde bulunmaktadar,

a) Kalkerler.— Gollerde tesekkiil eden bu kalkerler incelenen bol-
genin batisinda, Akarca-Topakli-Kapakli arasinda aflére etmektedir.
Umumiyetle 4-5 cm kalinlikta, plaketler halinde veya travertenimsidir.
Himmetdede'den giineye, Mahmutlar kéyiine giderken yol iizerinde
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plaket kalkerlerin travertenimsi gol kalkerlerine ve travertenlere gegtigi
iyi goriiliir. Bu kalkerler, Danakiran ve Yukar: Hasinli koyi civarinda
mermerlerin lizerinde transgresif olarak bulunur. Tabanda, ¢imentosu
kalker, ¢akillar1 mermer ve sistlerden ibaret 2 metre kadar konglomera-
lar ve yukariya dogru da konglomeramsi, travertenimsi ve sonra plaket
kalkerler goriliir. Bu kalkerlerin kalinlig1 azami 15-20 m kadardir ve
Yukar1 Hasinl1 koytii civarinda Planorbis sp. v.s. ihtiva ederler.

b) Tiifler.— Giineyde Himmetdede-Karakimse arasinda kalin ve
homojen tabakalar halinde, doguda killi seviyelerle karisik durumda
40-50 m kalinlikta bulunmaktadir. Umumiyetle beyaz, pembe ve na-
diren siyah renklidir. Tiifler dasit bilesiminde olup, igerlerinde beyaz
stinger pargaciklari vardir. Bunlar insaat tas1 olarak kullanilir ve «yonu»
ismiyle anilir.

¢) Kumlu, killi, kalkerli tiifler. — Gollerin i¢ine zaman zaman volka-
nik tiiflerin gelmesiyle killi, kumlu tiifler olusmustur. Kalkancik, Taf ve
Hasinli koyleri civarinda bu litolojideki Neojen iyi goriiliir.

Degisik karakterdeki bu Neojen yeralti suyu bakimindan ayr1 bir
6nemi haizdir. Genel olarak Neojen Fehimli kéyii civarinda en kalindir
ve 180-200 m tahmin edilmektedir; bu kalinlik kristalin sistlere yaklas-
tik¢a azalmaktadir.

Neojen tabakalar1 yatay ve yataya yakin durumdadir. Eski seri sinir-
larinda 10°-12° lik bir ilkel egim goriiliir.

Yas olarak kesin bir sey sdylemek miimkiin olmamakla beraber, ci-
varla mukayese ederek Ust Miosen kabul etmekteyiz.

D. Aliivyon

Incelenen sahada, vadi tabanlarinda, 2-3 m kalinlikta killi, tiifli,
kumlu ve gakilli bir alitvyon o6rtiidii vardir. Bu Elmal1 ve Taf vadisinde
daha kalindir.

VI. TEKTONIK

Incelenen bélgenin en eski kitlelerini tegkil eden metamorfik seri
¢ok kivrimli, kirikli ve sariyajlidir. Kivrim eksenleri genel olarak E-W,
taylar cesitli, itilmeler kuzeye dogrudur. Kristalin serinin yapisal duru-
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mu tas ocaklarinda, itilmeler de, Danakiran-Ortadag-Kuvaltidag ara-
sinda iyi goriiliir.

Danakiran-Kuvalt: Sariyaji: Sistli mermerlerle fosilli Liitesien flisi
arasindaki anormal durum, Danakiran-Ortadag-Kuvaltidag arasinda
vazih olarak takibedilebilir. Danakiran'in kuzeyde Poyrazpinar ¢esme-
si yaninda mermerlerin ters donmiis Liitesien konglomeralar: iizerine
hafifce itilmis olduklar: goriliir. Mermerler N 40 E, 30° SE durumlu ve
¢ok kiriklidir. Konglomeralar ise N 60°-80° E, 50°-80° SE dur. Cesme ile
sose arasindaki Kamighidere'de, kil taslar1 arindaki gremsi kalkerlerde
cok giizel budinaj ve drag-fold yapilar1 goriiliir (Levha II). Dragfold-
larin durumu N 45 E, egimleri SE dur. Bu durum itilmeye sebep olan
kuvvetin SE dan geldigini gostermektedir. Ayrica, burada Parasiit tas
ocaginin 40 m istiinde mermerlerin arasinda 50 metre uzunlukta 10
metre kalinlikta gremsi kalkerler kama gibi bulunmaktadir.

Yukar1 Hasinli civarinda mermer sinir1 takibedildikte, derelerin tal-
veginde, 10-15 metre i¢inde, Neojenin asinmasiyle dik ve ters donmiis
flisin aflore ettigi goriliir.

Itilmeler Danakiran'da az, Kuvaltidag civarinda siddetlidir. Burada-
ki yatik ve devrik kivrimlar flisin yapisini iyi gosterir.

Liitesien flisi batida normaldir ve kristalin seri tizerinde az egimli
ondiilasyonlar yapar; ufak senklinal ve antiklinaller Diiger koyii civa-
rinda Toprakpinar deresi iginde iyi gorilir (Sek, 1).

Neojen, eski seri civarlarinda 8°-10° ilkel egimli, ortalarda yatay
veya yataya yakin 2°-3° durumludur. Bu da yeralt: sularinin artezyen
karakterinde olmasina kafi gelmektedir.

VIL. HIDROJEOLOJI

Incelenen bolgedeki koyler, bilhassa tiifler tizerinde kurulmus olan-
lar, igme ve sulama suyu bakimindan ¢ok sikint1 ¢ekmektedir. Bolgede
mevcut 21 kdyden 4 tanesi suyunu kaynaktan (Akarca, Asag1 Hasinl,
Kiigiik Taf) 1 tanesi (Himmetdede istasyonu) yalniz kuyudan, geriye
kalan 16 tanesi de hem kuyu ve hem de pinardan istifade etmektedir.
[leride goriilecegi gibi bu dagilis litolojinin bir neticesidir.

a. Kuyular

Bolgedeki biitiin kuyular Neojende agilmistir. Neojenin st kisim-
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larinda kumlu, ¢akilli seviyelerin ve gegirimsiz killi seviyelerin varlig
(sondaj loglarina bakiniz) yeralti sularinin buralarda toplanmasina yar-
dim etmektedir.

Kuyular adi tipte, tas 6rmeli veya 6rmesizdir. Statik su seviyesi 0.50-
21.00 m arasinda, umumiyetle 2-5 m civarindadir. En derin kuyu Him-
metdede'de istasyonda tiifler i¢inde agilmis olup 21 metredir. Kuyu su-
lar1 ufak sulama, suvarma ve kismen icmede kullanilir.

Bolgede ¢akma borulu kuyu taammiim etmemistir, fakat denenme-
si sayani tavsiyedir.

b. Kaynaklar

Incelenen Himmetdede bolgesinde gesitli tipte (karstik, tabaka
aliivyon) ve debide kaynaklar vardir.

Karstik kaynaklar.— Bunlarin en 6nemlisi Karakimse civarinda
bulunan ve mermerlerin i¢inden 2-3 yerden ¢ikan Gozpinar kaynakla-
ridir. Takribi debisi 7-8 It/san. dir. Calis koyiiniin 3-4 km SE dan gremsi
kalkerlerle kil taslarinin temas sahasindan ¢ikan Cevvarpinar da yari
karstik bir kaynaktir, debisi 2-3 It/san. dir.

Tabaka kaynaklari.— Neojenin kendisine has tabuler yapisi tiifler
ve gol kalkerleri arasindaki killi seviyeler tipik tabaka kaynaklarinin
¢ikmasina sebep olmaktadir. Bolgede bilhassa topografya yiizeyinin de-
gisip killi seviyeleri kestigi yerlerde bu neviden kaynaklarin ¢iktig1 go-
riiliir. Pasali, quuyu, Akarca, Kaskdy, Kalkancik ve Horan civarindaki
pinar ve avginlar bu tiptedir.

Tabaka kaynaklarinin debisi 2-3 It/san. arasinda ve umumiyetle 1-2
It/san. civarindadir. Bu sularin etrafinda son zamanlarda bahgeler ya-
pilmiya baslanmustur.

Aliivyon kaynaklari.—Gegirimsiz killi seviyelerin tizerinde ince
bir o6rtii (2-3 m) halinde bulunan kumlu, ¢akally, tiiflii aliivyonlarin ta-
banindan yeralt: sularinin ¢iktig1 goriiliir. Himmetdede'nin 2 km NW,

Kalaba ve Diiger civarinda goriilen pinarlar bu tipe giizel birer misaldir

(Sek. 2).
Akarsular

Bolgenin en 6nemli ve daimi akarsuyu Fehimli deresine karigan Taf



94

suyudur. Diger, tali dereler, haritada da goruldiigii gibi yer yer yiizey-
den, yer yer i¢erden akislarina devam ederler. Bu durum Himmetdede
ile Fehimli arasinda ve Horan civarinda ¢ok iyi miisahede edilir.

Sekil 2 - Biiger koyii civari, Toprakpinar deresi kesidi

Al: Aliivyon; gr ; Kumtagsy; km: Kil-marn; K: Kaynak (Toprakpinar)
Sondajlar

1958 yazinda hidrojeolojik etiidiinii yaptigimiz Himmetdede bolgesin-
de D.S.1. Yeralt1 Sular1 Dairesi 6 aragtirma sondaji yapmistir. Mecmu tulii
901 metre olan bu sondajlarin en derini 340 metredir. Bunlardan iki tanesi
pozitif, ti¢ tanesi negatif artezyen karakterinde ¢ikmus, bir tanesinden su
alinamamustir. Sondaj ve yeralt1 sulariyle ilgili bilgiler asagidaki tabloda
gosterilmigtir:

Artezyen Akifer Statik  Dinamik  Yerden

Mevki Derinkik sekli adedi Sarfiyat seviye seviye yiiksek.
Kapakli & 53 + 2 13.95 - — 1.00
Fehimli SSW 56.5 + 3 12.8 — — 1.17
Kiigiikk Taf SW 340 . 0.08 5.10 43.65
As. Hasinli W 54 — 2 5.50 4.40
As. Hasinhh NW 180 — 4 15.1 0.41 4.17
Karakimse SE 217.5 — 5 19.35

Sondaj loglar1 yardimiyle yiizeysel jeoloji ile yeralt1 jeolojisinin ko-
relasyonu yapilmis, Neojenin litolojik siralaniga muhtelif yerlerdeki ka-
linlig1 ve akiferler hakkinda etrafli bilgi edinilmistir. (Sondaj ve loglar
D.S.I. Yeralt1 Sular1 Dairesi elemanlar: tarafindan yapilmis ve yukarki
bilgiler onlardan alinmstir.)
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VIIL LITOLOJI ILE YERALTI SULARI ARASINDA MUNASEBET
Himmetdede bolgesinde yapilan arastirmalardan kiiltelerin 1ltolojik
karakteriyle yeralt1 sularini tutmalari, kaynak ve akiferleri meydana ge-
tirmeleri arasinda bir ilgi goriilmiis ve bunlar asagidaki tabloda hulasa

edilmistir.
Stratigrafik Litolojik Earakter Su tasima Sxelligi
durum
Alitvyon Killi, tiiflit, kumlu, ¢akillt Gegirgen, statik seviye 0.5-3 m
: toprak. yer yer aliivyon kaynaklart,
Neojen Gol kalkeri, titf, kumlu, killi, | Tifler ve kumlu, killi tiifler
kalkerli tiif. akifer ihtiva eder, Tuflerde
tiinek su,
Liitesicn Tlis (konglomera, gre, kil tagi, | Gremsi kalker gegirgen ve yari
marn, gremsi kalker ve kalker.) | karstik kaynaklar cikar.
Paleozoik Masif veya tabakali mermer | Mermerler @ gatlakli, kirikl
ve aralannda klorit sist. (pervious) ve erime bosluklu,
gegirgen karstik kaynak, Sist-
ler: impermeabl fakat, per-
vious, g¢atlak ve sistiyel diiz-
lemleri kaynak verir.

IX. NETICELER
Bu jeolojik ve hidrojeolojik ¢aligma sonunda:

1. Bolgede mermer, klorit sist, fosilli Eosen flisi ve Neojenin varlig
ve hudutlari tesbit edilmistir.

2. Tayin edilen fosiller yardimiyle Eosen flisinin Liitesien yasinda ol-
dugu anlagilmistir.

3. Mermerlerin Liitesien flisi tizerine itildigi ve bu itilmeAnin Danaki-
ran'da az, Kuvaltidag'da siddetli oldugu ve kuvvetin SE dan geldigi goste-
rilmistir.

4. Neojenin yeralt1 sularini topliyacak litolojide ve yapida oldugu ortaya
konmustur.

5. Neojenin kumlu, cakilly, tiiflii seviyelerinin akifer oldugu ve kuzeye
dogru yeralt1 sularinin artezyen karakterinde bulundugu anlasilmstir.

Not : Bibliyografya Ingilizce makalenin sonundadir.

Negsre verildigi tarih 25 Subat, 1961
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HIMMETDEDE VE CIVARININJEOLOJIK HARITASI

GEOLOGICAL MAP OF THE HIMMETDEDE AND ADJOINING AREA

1 - Gol kalkeri-Ust Miosen (Lacustrine limestone * Upper Miocene); 2 - Tiif-Ust Miosen (Tuff~-Upper Miocene); 3 - Killi-kalkerli tiif-
Ust Miosen (Clayey, calcareous tuff-Upper Miocene); 4 - Gre, marn, kalker - Liitesien (Sandstone, marl, ima,- Lutetian); 5 - Mermer,
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THE GEOLOGY AND HYDROGEOLOGY OF THE
HIMMETDEDE AREA, CENTRAL ANATOLIA, TURKEY

Kemal ERGUVANLI
Technical University of Istanbul

ABSTRACT.— This study was made to supply irrigation water to
the Himmetdede area. For this purpose, the stratigraphical, lithological,
structural position and underground water possibilities were investigat-
ed, and then some bore-holes were recommended.

I. INTRODUCTION

This study was carried out on behalf of the State Water Department
(D. S. I.), Underground Water Section, in the summer of'1957, in or-
der to supply irrigation water to the Himmetdede and adjoining areas
which are situated in the arid region of Central Anatolia.

The 1/100,000- scale topographical and geological maps — which
were prepared by the Mineral Research and Exploration Institute of
Turkey — were used and revised in the field. As far as possible all the
data obtained on the geology, lithology and hydrogeology of the area
are shown on these maps.

Water analyses were made by the laboratories of the Underground
Water Section and the Soil-Manure Institute in Ankara.

Eocene fossils were determined by Dr. A. Dizer, from the Geology.
Department of the University of Istanbul.

After these studies were completed the author recommended to
make some bore-holes in different parts of the area. Good results were
obtained from the five bore-holes out of the six which were drilled in

the summer of 1958.

The author wishes to express his thanks to the staff of the Under-
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ground Water Department, as well as to the Institute for their help at
analysing water. Special thanks are also due to Dr. A. Dizer for kindly
determining the fossils.

II. GEOGRAPHIC POSITION

The area studied is situated in Central Anatolia, between Kirsehir
and Kayseri. The main state road passes through this region.

The eastern, western and southern parts of the area are hilly, but the
northern portion has a flat morphology. The highest points of the area
are: Kuvaltidag (1456 m), Caldag (1360 m), Bozdag (1360 m) in the
east; Danakiran (1427 m) in the south; Ismailsivrisi (1750 m), Kocadag
(1440 m) in the west. Hilly morphology changes and gets flatter to the
North. Elevations consist of marbles and crystalline schist. On the oth-
er hand, tuffaceous Neogene has a tabular structure with an altitude of
1000 meters.

Himmetdede is situated on the watershed. The main stream of the
area is Fehimli, which runs to the north in the vicinity of Diiger - Elmali
- Pagali . Ugkuyu and meets farther to the north the Bogazliyan Cay,
while a smaller river named Kalkancik flows to the south of Himmetd-
ede and joins the Kizilirmak River.

III. PREVIOUS WORKS

The first geological research was made by E. Chaput (1936). The
stratigraphical and petrographical positions of the volcanic tuffs and
nummulitic limestones, which were collected from the locality 8 km
NW of Himmetdede, near Ortadag, were taken into account. Some
time later V. Stchepinsky (1942) published a geological map of the
Kirsehir-Bogazliyan region and during the last years Mineral Research
and Exploration Institute of Turkey has revised the geological map of
this area and prepared it for publication on a 1/500,000 scale.

IV. METEOROLOGY AND AGRICULTURE

Himmetdede and its adjoining areas have a continental climate; the
temperature between day and nighty summer and winter differs much.
The nearest meteorological station is in Kayseri, 50 km east from Him-
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metdede. After 15 years of observation in Kayseri, the annual average of
precipitation was evaluated at 354,8 mm.

The main occupation of the population is sheep and cattle breeding,
but during the last years agriculture has began to develop. The crop pro-
duction of the area is: 70-75 % wheats 20 % barley 3 2-3 % oat and rye.
Beetroots and vegetables are, planted around rivers and at flatlands. Un-
doubtedly, the discovery of new sources of underground water supply
will greatly contribute to the development of agriculture in this region.
The flora is carce5 there are no forests at all, trees are only seen along
rivers and near springs.

V. GEOLOGY

Marbles, crystalline schists, fossiliferous Lutetian and Neogene for-
mations are found in the area studied (Plate I and Fig, 1).

A. Marble and Crystalline Schists

The hilly parts of the Himmetdede region, from NW to SE (Saridag,
Kocadag, Danakiran, Ortadag, Bozdag) consist of marbles and meta-
morphic rocks.

Marbles are coarse- to fine-grained, crystalline and sometimes the
presence of breccia zones is observed. The rocks are greywhite, pink
or purple; they have been used, for a long time, for the construction of
ancient monuments and buildings in Yozgat and Kayseri, The quarries
are seen between Calig-Pasali and in the southern part of the Biiyiikgal
Mountain,

The thickness of these marbles is about 20-30 cm, but at places they
are thicker and more massive; sometimes they show good sedimenta-
tion and banding structure.

There are also marbles, with some thin (20-50 cm) beds of chlo-
rite-schistes, in the crystalline series. These can be very well seen at the
Parasiit and Biiyiik¢al quarries.

Our present knowledge is not sufficient to support any definite in-
formation about the thickness and age of the metamorphic rocks which
are covered by Lutetian and Neogene.
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B. Lutetian

Lutetian is observed between Calis and Ismailsivrisi, in the west,
where it covers a large area, while between Danakiran-Ortadag-
Biiger-Kuvaltidag it extends in a narrow band from SE to NE.

Lutetian is a flysch facies composed of conglomerates, sandy lime-
stones, marls, clays, and limestones. In the west clays, marls, and sandy
limestones are observed, while between Danakiran and Kuvaltidag con-
glomerates, sandstones and marls predominate. Lithological succession
and structures are very well observed in the Poyrazpinar Valley to the
north of Danakiran (PL. II).

Fossillferous Lutetian conglomerates and limestones lie uncon-
formably on the marbles between Biiyiikgal-Akarca, while to the north
they are overthrust by marbles. This can be observed at the outcrops in
the vicinity of Danakiran, Ortadag, and Kuvalti. Strikes are nearly E-W
and dips 80°-90° to the South.

Lutetian flysch shows anticlines and synclines in the west and
around Diiger (Fig. 2). This flysch consists mainly of limestones and
sandy limestones, which are fossiliferous. They contain, at Poyrazpinar :
Nummulites uroniensis A. H., Assilina sp., Operculina sp., Discocyclina
sp., Sphaerogypsina sp., Rotalia sp. and in thin-sections of the Biiyiik¢al
limestone: Nummulites sp. (N. atacicus), Alveolina aff. elongata d'Orb.,
Flosculina sp., Discocyclina sp. From these fossils the age of this forma-
tion is determined as Lutetian.

C. Neogene

The lacustrine Neogene formation, whose structure and lithologi-
cal position is favorable for the accumulation of the underground water,
is widespread in the area studied. This formation is composed of: a)
limestones, b) tuffs, ¢) sandy, clayey, calcareous tuffs.

a) Limestones.— The lacustrine limestones — which are generally
flaggy (4-5 cm in thickness) or travertine in structure, or passing from
one to another laterally and vertically — are seen at the west, between
Akarca-Kapakli, Topakl: (Plate I). These (limestones overlie unconform-
ably the marbles and crystalline schists, NW of Himmetdede, between
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Danakiran - Yukar1 Hasinli and Goztepe. They consist of (from bottom
to top) conglomerates, 2 meters in thickness; flaggy - travertine lime-
stones with marble and schist pebbles, about 15 meters thick; and thin,
fossiliferous, flaggy limestones, which contain some fossils, especially
Planorbis sp. (near Yukar1 Hasinl1).

b) Tuffs.— Between Himmetdede - Karakimse tuffs are thick and
homogeneous in structure. Towards east they contain clay or sandy
clayey beds. The color of these tuffs is generally white, pink and rarely
black. Mineralogically these tufis are dacite in composition and are used
as building material all over the area.

¢) Sandy, clayey, calcareous tuffs.— These heterogeneous lake de-
posits have a special importance for the accumulation of the under-
ground water; they can be clearly seen at the east and northeast of Him-
metdede, between Kalkancik, Taf and Hasinli.

This Neogene formation is generally flat (strike 10°-12°) its thick-
ness in the north, near Fehimli, is about 180-200 meters and getting
thinner around the crystalline rocks.

It is difficult to be positive about the age of the Neogene formation,
but in comparing it with the neighbourhood we may accept an Upper
Miocene age.

d. Alluvium.— Sandy-clayey alluvial deposits which reach a thick-
ness of 1-3 meters are seen at Elmali and Taf valleys.

VI. TECTONICS

The metamorphic rocks which compose the basement of the area
are intensely folded, with axes running E-W; faults of various types and
thrusts are directed toward the north, between Danakiran-Ortadag-Ku-
valtidag.

Danakiran-Kuvalt: thrust: The abnormal position between meta-
morphic schists and fossiliferous Lutetian can be clearly observed in
the vicinity of Kuvalti-Ortadag-Danakiran (Plate I), where fossiliferous
sandy limestones and conglomerates are inverted and marbles thrust
over these formations. Here, marbles are fractured and strike N 40 E,
30° SE, while conglomerates and sandy limestones strike N 60 - 80 E,
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50° - 80° SE. Boudinage and drag folds, which trend N 45 E, and dip
SE, can be distinctly seen in the Kamislidere Valley (Plate II). These
evidences show-that the direction of compression is from SE to NW.
Further norths near Hasinly, in the valley. Neogene is eroded; vertical
and overturned flysch is seen in the outcrops, 6n the other hand, the
Lutetian flysch is normal at the west, and lies with small and shallow
ondulations on the crystalline rocks. These structures are seen at To-
prakpinar, near Duger (Fig. 2).

Neogene formation is nearly horizontal in the middle and 10°-12°
around the crystalline rocks in the Himmetdede region. This position
is one of the main favorable factors for the location of artesian wells in
the area studied.

VII. HYDROGEOLOGY

The villages, especially those constructed on the tuffs, have great
difficulty in obtaining water for drinking and irrigation purposes. There
are 21 villages, 4 of which take their water from springs, I from dug
wells, and 16 from springs and wells. This distribution is due to the lith-
ological causes.

a. Wells

16 out of 21 villages provide their water from wells which have been
dug in the alluvium and Neogene. The upper parts of this formation
are sandy, pebbly and interbedded with impermeable clay and silty clay
beds. These wells are of the ordinary type, mostly lined with stones. The
water table occurs at the depths varying from 0.50 to 21 meters—mostly
about 2-5 meters, with the deepest well, in the tuffs at the Himmetdede
Station, reaching 21 meters in depth. These wells provide only a small
supply of water suitable for local needs. Tube wells are not used in these
areas.

b. Springs
There are different types of springs in the Himmetdede district
(karstic, stratum, alluvial).

Karsfic springs.— Among the e the most important ones emerge
from the marbles at Karakimse and Gozpinar; their yield is 7-8 It /sec.
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About 3-4 km SE of Calis there is another spring at Gevvarpinar with a
yield of 2-3 It/sec.

Fig. 2. Section of Toprakpinar stream, near Diiger

Al: Alluvium; gr: Sandstone; km: Clay - marl; K: Spring (Toprakpinar).
Stratum springs.— These springs emerge from the base of the per-
meable, nearly tabular Neogene beds. Such springs are found particu-
larly in the places where the surface topography cuts through the lime-
stone layers. Stratum springs can be observed in the vicinity of Pasali,
quuyu, Akarca, Kalkancik, etc. Their average yield is 2-3 It/sec. and

they are being now used, on a small scale, for irrigation purposes.

Alluvial springs.— Small springs emerge at the junction of alluvial
deposits and bedrocks, 2 km NW of Himmetdede, in the vicinity of
Kalaba and Diiger (Fig. 2).

Drilling

In 1958, six exploration bore-holes (2 positive — of the flowing
type—, 3 negative artesian wells, and a dry one) were drilled to the
north of Himmetdede by Underground Water Department (D.S.I.).
Their total depth was 901 meters, with the deepest well attaining 340

meters. Bore-hole locations, depths, artesian type, and water levels are
shown below (Fig, 3):

. Depth Artesian | Aqui- | Quantity | Water | Dynamic Head
Location (meters) type Ser (lt/sec.) | level level fromd
groun

Kapakli E 53 I 2 13.95 _ — 1.00
Fehimli SSW 56.5 + 3 12.80 — —- 1.17
Kiigitkk Taf SW 340 . ) 0.08 5.10 43.65
As. Hasinli W 54 — 2 . 5.50 4.40
As. Hasmhi NW 180 — 4 15.10 0.41 4.17
Karakimse SE 217.5 — 5 . 19.35
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VIII. RELATION BETWEEN LITHOLOGY AND GROUND WATER

Some relation between the lithological characters of the rock types and
ground water development were observed in the area studied and briefly
shown below:

Struugra,?luc Lithologic character Water-bearing capacity
suecession
Alluvi \ . eal 2 el : 0.5-3
Huvium Clayey, sandy pebbly soil Permeable, water .lf:\,el .O
m wells and altluvial sprinzs.
i . . . 1 Tuffs fo m aquifers, interca-
ruver acustrine  lime- o, :
- : “U“”cff o td ] M ] tated with ¢l y beds which
ph C. SEC 3 8 8¢ 4 ke -
SSRERG stones, tulls, —sandy, CIAYeY | oaise artesian water and : tra-
tuffs .
tum springs.
Flysch (conglomerates, sand-
Lutetian stones, shales, marls, sandy | Small solution channel springs.
limestones)
Marbles: massive or belded, | Joints, [ractures, solution chan-
intercalated with chlorite - | nels and karstic springs are
. schists frequent, Schists are imper-
Paleozoic : i
meable, bat pervious, joints
and cleavage planes cise
springs.

IX. CONCLUSIONS

The results of the geological and hydrogeological research are summa-
rized under the following points:

1. Marbles, chlorite - schists and fossiliferous Eocene flysches were
found and mapped.

2. The age of the Eocene flysches was determined as Lutetian on the
evidence of the fossils collected in the area.

3. It was observed that marbles were thrust over the flysch in a SE-
NW direction.

4. Neogene has a lithology and structure favorable for the accumulation
of the underground water.

5. Heterogenous Neogene beds, gently inclined to the north, appear to
be good aquifers and present an artesian character.

Manuscript received February 25, 1961



REFERENCES

CHAPUT, E. (1936): Voyages d'études géologiques et géomorphogéniques
en Turquie. Paris.

EGERAN, N. & LAHN, E. (1951): Kuzey ve Orta Anadolu'nun tektonik du-
rumlar1 hakkinda not. (Not on the tectonic position of the Northern
and Central An tolia). M. T. A. Bull. No. 41, Ankara.

ERGUVANLL K. (1959): Kirsehir kuzeyinde Seyfe Ovasinin hidrojeolojik
etiidii. (Hydrogeology of the Se fe Plain in Northern Kirsehir, Cen-
tral Anatolia, Turkey). Institute of Hydrogeology Technical Univer-
sity of Istanbul, Publ. No. 4.

LAHN, E. (1919): Orta Anadolu'nun jeolojisi. (On the geology of Central
Anatolia). Bull. Geol. Soc, of Turkey, Vol. II, No. 1, Ankara.

M.T.A.: Himmetdede civarinin 1/100 000 6lgekli jeolojik haritasi, Ankara
(unpublished).

STCHEPINSKY, V. (1912): Kirsehir-Bogazliyan gay1 bolgesinin jeolojisi ve
maden kaynaklar1. (Géologie et ressources minérales de la région de
Kirsehir-Bogazliyan ¢ay1) M. T. A. Bull. No. 28/3, Ankara.



	TÜRKİYE JEOLOJİ KURUMU BÜLTENİ Cilt 7 Sayı 2/ BULLETlN OF THE GEOLOGlCAL SOCIETY OF TURKEY Volume 7 Issue 2
	HİMMETDEDE CİVARININ JEOLOJİKVE HİDROJEOLOJİK ETÜDÜ / THE GEOLOGY AND HYDROGEOLOGY OF THE HİMMETDEDE AREA, CENTRAL ANATOLIA, TURKEY
	HİMMETDEDE CİVARININ JEOLOJİK VE HİDROJEOLOJİK ETÜDÜ
	ÖZET
	I. GİRİŞ
	II. COĞRAFİ DURUM
	III. EVVELKİ ÇALIŞMALAR
	IV. METEOROLOJİ VE ZİRAAT
	V. JEOLOJİ
	A. Mermer ve Şistler
	B. Lütesien
	C. Neojen
	a) Kalkerler
	b) Tüfler
	c) Kumlu, killi, kalkerli tüfler

	D. Alüvyon

	VI. TEKTONİK
	Danakıran-Kuvaltı Şariyajı

	VII. HİDROJEOLOJİ
	a. Kuyular
	b. Kaynaklar
	Karstik kaynaklar
	Tabaka kaynakları
	Alüvyon kaynakları
	Akarsular
	Sondajlar


	VIII. LİTOLOJİ İLE YERALTI SULARI ARASINDA MÜNASEBET
	IX. NETİCELER

	THE GEOLOGY AND HYDROGEOLOGY OF THE HİMMETDEDE AREA, CENTRAL ANATOLIA, TURKEY
	ABSTRACT
	I. INTRODUCTION
	II. GEOGRAPHIC POSITION
	III. PREVIOUS WORKS
	IV. METEOROLOGY AND AGRICULTURE
	V. GEOLOGY
	A. Marble and Crystalline Schists
	B. Lutetian
	C. Neogene
	a) Limestones
	b) Tuffs
	c) Sandy, clayey, calcareous tuffs
	d. Alluvium


	VI. TECTONICS
	Danakıran-Kuvaltı thrust

	VII. HYDROGEOLOGY
	a. Wells
	b. Springs
	Karsfic springs
	Stratum springs
	Alluvial springs
	Drilling


	VIII. RELATION BETWEEN LITHOLOGY AND GROUND WATER
	IX. CONCLUSIONS

	REFERENCES




