Ankara kuzeyinde, Koserelik'de ters donmus tedrici
incelikteyataklanmistabakalar

Fosilsiz tortularla ekstrizif magmatik
kiitlelerin tavan ve tabanlarini tdyin etmek
yolunda kullanilan olaylar arasinda, asagi-
da sozii edilenler, belki en énemli ve en cok
bilinenlerdendir; akinti1 - yataklanmasi, ve
kayinti1 - yataklanmasi dahil olmak tzere
yalanct - yataklanma: asimma - oluklari:
camur - catlaklari: tedrici - yataklanmalar:
cakil girintileri veya c¢okiintiileri: dalga iz-
leri: lavlarda bosluklu tavanlar ve akis ki-
risiklari, ve bazan yastik lavlarinda miinferit
yastiklarin sekilleri. Ayni1 maksat i¢in kul-
lanilabilecek tali buinyeler arasinda ise ted-
rici yataklanmalarin ~ tekstiirinde goriilen
tahavviillerden ileri gelen buikik klivajlar;
suriklenme katlanmalari, akig klivajlart ve
catlama klivajlar1 zikrolunabilir.

Yukaridaki olaylardan, katlanmis fo-
silsiz kitlelerin jeolojik striiktiiriiniin izahi
hususunda, gerek kuzey Amerika'da ve ge-
rekse Britanya'da genis capta faydalanilmis-
tir. Britanya'da, (bu usul iizerinde yapilan
arastirmalar nispeten daha yakin zaman-
larda baglar; fakat bu usul ilk tatbikinden-
beri genis capta kullanilmis olup bununla
onemli sonuglar elde edilmistir. Bu bakim-
dan 1929 senesine, Britanya'da sediman-
tasyon meseleleri lizerinde arastirmalarin bil-
fiil basladigi yil olarak bakilabilir. Bu yil
zarfinda Princeton Yaz Okulu Iskogya'y,
ve Britanya'nin diger taraflarini ziyaret ede-
rek Sir Edward B. Bailey'nin rehberligi al-
tinda tedrici yataklanmalar ve akinti tortul-
larindan faydalanmak suretiyle Bati High-
land'lerinin bir kisminin stratigrafisini ve bu
suretle de metamorfik kiitlelerin strukturii-
ni meydana c¢ikarmaya baglamustir. T. Vogt
ayni teknigi ayni bolgede bundan bes sene
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once kullanmig bulunuyordu; fakat Vogt'un
raporu ve Princeton ziyaretgilerinin elde et-
tikleri neticeler bir arada olarak 1930 senesi
Geological Magazine'inde yayinlandi.

O zamandan beri, hususiyle tedrici ya-
taklanmalar ve akinti tortullarini kullanmak
suretiyle muglak striiktiirlerin  mahiyetini
¢6zmek hususunda Britanya'da biiyiik iler-
lemeler elde edilmistir. Bu teknigi kullan-
mak ve Ogretmek yolunda en basta gelen
Glasgow Universitesi eski Jeoloji Profesorii
Sir Edward Bailey olmustur. Onun talebe-
lerinden olan Dr. Lamont da aym alanda
Iskogya, Ingiltere ve Irlanda'da bir¢ok aras-
tirmalar yapmuistir.

Bu notta, Ankara bolgesinde tedricl
incelik gosteren yataklanmalarin mevcudi-
yetini tesbit etmek ve bolgenin kuzey kesi-
minde de yatik iltivalar neticesinde tabaka-
larin ters donmis (altinin Ustliine gelmis)
olduguna isaret etmek isterim. Ankara bol-
gesinde ayrica karisik bilinyede bir de ka-
yint1 - yataklanmasi gorilmiistiir; fakat bu-
nun mahiyeti hentliz dikkatle incelenememis-.
tir. Bu meselenin daha sonra tetkik edilece-
gi umulmaktadir.

i1k 6nce akint1 - yataklanmalari ile ted-
rici - yataklanmalart ele alalhm  (Sek. 1).
Bunlar kumlu tortullarda vukubulur, ve her
ne kadar, Koserelik Koylinde oldugu gibi,
ayni tabakalar grubunda bulunursa da nor-
mal olarak muhtelif muhitler ve fasiesler i¢in
karakteristiktir. Adindan da anlasilacag: gi-
bi akinti1 - tabakalanmalar1 su akintilari ile
meydana gelir. Diger taraftan tedrici - ya-
taklanma ise, kum, ince kum ve camur gi-
bi muhtelif biylikliikte olarak karisik unsur-
larin az ¢ok sakin ve durgun sular icerisinde
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dibe cokerek tortullasmasiyla meydana ge-
lir. Muhtelif cesamette unsurlar1 haiz, bula-
nik bir su genis bir su kitlesine yayilarak bu-
nun tasidigi unsurlar, yavas yavas ve agirlik
sirasityla birer birer dibe c¢okerler, Oyle ki
muhtelif unsurlarin suyun dibine erigsmeleri
miuddetleri arasinda gecikmeler ve farklar
hasil olur. En iri kum taneleri denizin dibi-
ne en Once varirlar ve bunlarin ardindan git-
tikce kiucililen tanecikler tedricen ve gittik-
ce ¢cokmekte gecikerek denizin dibine iner-
ler, tdki bu suretle meydana gelen tortulun
en ust tabakasi ¢ok ince c¢amurdan mite-
sekkil olur.

Bunun gibi birbirinin tlizerinde tedrici
bir tabakalanma teakubu arzeden tortullar
bulundugu zaman, bu tabakalarin tavani ile
tabani1 hakkinda higbir siiphe kalmaz.

Tedrici incelikteki kumtaslar1 ve grau-
vaklar eski jeosenklinallerin nispeten derin
ve sakin sularina ait tortullardir. Suna da isa-
ret edelim ki buzul gollerinde tortullagsan
safihavi (glasye - varve) Kkillerinde de ted-
rici tabakalanma karakteristiktir. Ince kum
ile camur katgis1 gollere buz Ortiileriyle buz-
larin erimesinden akip gelen sular tarafin-
dan getirilirler. Buzul killerinin derecelen-
me tarzi kolaylikla tasavvur olunabilir. Bai-
ley, tedrici jeosenklinal grauvaklarinda kum
ile camurun, fasilalarla vukubulan deniz al-
t1 depremleri tarafindan sularin igerisinde
dagilarak yayildigima inanmaktadir. Fakat
burada denizalt1 depremleri bahsine giris-
mek uygun olmaz.

Ankara bolgesinde en genis grauvak
aflormani, sehrin gliiney dogusunda bulunur.
Bunun mostralart sehrin banliyosiinde go-
riinmege baslar ve Elmadag zirvesinin ote-
sine kadar uzanir. Grauvaklarin 6nemli kal-
kerler ve indifai kiitle horizonlariyle ilgili
bulundugu bu saha, kuzey - dogudan giiney
-batiya dogru 100 kilometre, kadar uzanir.
Buna mukabil, Ankara kuzeyinde adi gecen
grauvaklara benzeyen ug¢ kiicik afldrman-
dan, Baglum koyiiniin kuzey dogusundaki
kisminin hartalar1 yapilmis bulunmaktadir.
Bunlardan en buyiigli dogudan batiya dogru
7 km. uzunlukta olup Baglum ile bunun ya-
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kinindaki Koserelik koyiini birlestiren hat-
tin batisinda kalir. Koéserelik Ankara'nin 15
km. kadar kuzeyindedir. Baglum merkeze
birka¢c km. daha yakindir.

Tedricl yataklanmalar, Elmadag seri-
sinin esas sahasi ile Koserelik'deki sahreler-
de gorilmistir. Sek. 2, Dikmen koytniin
hemen, altindaki Dikmen vadisi grauvakla-
rin1 gosterir. Bu kisimda kiitleler esas vazi-
yetlerini muhafaza ederler. Sekildeki kaba
unsurlu yataklardan her birisinin cakilli bir
kaidesi ve tavana dogru cikildikca gittikce
incelen taneleri haiz oldugu gorulir.

Sek. 3 de Koserelik'te bir falez aflor-
mani goruliir. Grauvaklar muhtelif kalinlik-
taki yataklar halinde olup, fotografta da go-
riilebilecegi gibi, bunlardan bir¢cogu 3 - 4
kadem kalinligindadir. Meyil kuzey doguya
dogru 30° dir. Ankara'nin gilineyinde oldu-
gu gibi, buradaki tabakalarin arasinda ince
taneli safihavi veya sisti klivaja malik ve
akinti - tabakalanmasini haiz yataklardir.

Sek. 4 de gosterilen bir¢cok grauvak ta-
bakasi giizel tedricil - yataklanma ile karak-
terize edilmis olup falezin dibinde ve fotog-
rafta gorililemeyen diger birkac tabaka da-
ha vardir. Bunlarin hepsinde tedrici taba-
kalanma makus istikamettedir. Akinti taba-
kalanmasi1 oldugu hallerde de sahrelerin alt
kisminin uste ¢ikmigs oldugu sonucuna isa-
ret oder. Sek. 4 cakilli kaidesi (halen ust
kismi1) asagiya yani tabanina (esas tavani-
na) dogru tedrici olan bir tabakanin tefer-
ruatini gosterir.

Elmadag grauvaklarinin yast henuz
kesinlikle bilinememektedir. Sehrin! glineyin-
de bu grauvaklar Trias ve Perm veya Per-
rnokarbonifer'e izafe edilmis bulunan kal-
kerlerle bir arada bulunurlar. Grauvaklar
serisinin biiyiik kisimi ihtimal Ust Paleozoik
yashdir. M. T. A. Enstitiisinin yayinladigi
haritada bu seri, katlar1 ayirdolunmus Pa-
leozoik olarak gosterilmis bulunmaktadir.

Ankara ile Koserelik arasindaki arazi-
nin jeolojisi, stratigrafik ve tektonik ba-
kimdan kansiktir. Baglum - Koserelik af-
l6rmanindaki grauvaklar fazla katlanmisg ve
sarye olmus Lias tortullan ile karismis ola-



rak hafif meyilli Tersier lavlariyle Ortiili bu-
lunur. Simdiye kadar Jura tabakalarinin
striiktiirel teferruati incelenmis degildir, fa-
kat zannimca grauvaklarin katlanarak ters
donmeleri buytuk bir ihtimal ile Mesozoik
katlanmadan 6nce vukubulmustur.

Ankara bolgesinin kiitleleri, Turk tek
tonikgilerinin  Anatolid'lerine dahil olmasi

dolayisiyla grauvaklarin yatik iltivalanma-

Inverted Graded Bedding

Among the phenomena used to deter-
mine the tops and bottoms of unfossili-
ferous sediments and extrusive igneous rocks
the following are perhaps the most impor-

tant and best known: false - bedding, in-

cluding current - bedding and slip bedding:
erosion - channels: mud - cracks: graded
bedding: pebble dints or depressions: ripple
marks: in lavas, vesicular tops and flow
wrinkles, and sometimes the shapes of the
individual pillows in pillow - lavas. Among
the secondary structures which may be
employed for the same purpose we may
mention curved cleavage due to variation
in texture as in graded bedding, drag folds,
flow cleavage, and fracture cleavage.

The above phenomena have been ex-
tensively used in the interpretation of geolo-
gical structure in folded unfossiliferous
rocks both in North America and in Bri-
tain. In Britain, research on these lines is of
comparatively recent origin but since its in-
troduction it has been pursued with great
vigour and with important results. We can
look upon the year 1929 as the beginning

of active research on problems of sedimen-
tation in Britain. In that year the Princeton
Summer School visited Scotland and
other parts of Britain, and under
the leadership of Sir Edward B. Bai-
ley used graded - and current - bedding

to unravel the stratigraphy and thus the

larinin Alpin dag hareketleriyle vukubul-
mus olmast da mumkuindur.

Bu kisa nota son verirken, stratigrafik
veya tektonik mahiyetteki meseleler lizerin-
de tavsiyelerde bulunmak hususunda gos-
terdikleri ilgiden dolayr N. Egeran ve Dr.
Lahn'a silikran borcumu ifade etmek iste-
rim. Ayrica bir defasinda Koserelik'e kadar
Necdet Egeran ile beraber gittik.

at Koserelik, N. of Ankara
by : W. J. Mc. Callien

structure of the metamorphic rocks of a
part of the western Highlands. T. Vogt
had employed the same technique in the
same region five years before, but Vogt's
report and the results of the Princeton visit
appeared together in the Geological Ma-
gazine of 1930.

Since that time great advances
been made in Britain in the employment
particularly of graded and current bedding
in unravelling complicated structures. Fore-
most among the users and teachers of this
technique was Sir Edward Bailey, formerly
professor of Geology in Glasgow Universi-
ty. Of his students Dr. Lamont has done
much research on similar lines in Scotland,
England and Ireland.

In the present note I wish to record
the presence of graded bedding in the An-
kara district; and to indicate the existense
of recumbent folding, leading to inversion
of the strata, on the northern part of the
region. Slip - bedding of a complicated na-
ture has also been seen in the Ankara dis-
trict but has not yet been carefully exa-
mined. It is hoped to investigate this prob-
lem later.

First of all let me refer to current and
graded bedding (Fig. 1). They occur in
sandy sediments, and although they may
occur in the same group of beds, as at Ko-
serelik Koy, they are normally characteris-
tic of different environments and facies. As

have
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the name suggests, current bedding is the
product of currents. Graded bedding, on
the other hand, is caused by the setting of
sediment though more or less undisturbed
water of mixtures of different grade sizes,
such as sand, silt, and mud. Such a mixture
is introduced into the region and allowed
to settle so that there is a time lag between
the arrival of the different types at the bot-
tom of the water. The larger sand grains
reach the sea bed first and are followed by
smaller and smaller particles until the top
of the layer of sediment may consist of fine
mud.

When there is a succession of such
graded layers, one on top of the other,
there can be no doubt as to the top and
bottom of the succession.

Graded sandstones and greywackes
belong to the relatively deep quiet waters
of former geosynclines. Graded bedding,
we should point out, is also characteristic
of the varve clays deposited in glacial
lakes. Here, the mixture of silt and mud was
introduced into the lakes by the melt wa-
ters of ice sheets and glaciers. The grading
of varves is easy to picture. Bailey believes
that in the case of graded geosynclinal
greywackes the sand and mud were distri-
buted across the waters by intermittent sub-
marine earthquakes. This, however, is not
the place to discuss the phenomena of sub-
marine earthquakes.

The most extensive
wackes in the Ankara
south - east of the town. Exposures occur
in the suburbs and stretch to beyond the
summit of Elma Dagi. This belt, in which
the greywackes are associated with impor-
tant limestones and horizons of igneous

outcrop of grey-
district lies to the

rocks, stretches from north - east to south -
west for about 100 kms. To the north of
Ankara, however, three small outcrops of
similar greywackes have been mapped to
the north and north - east of the village of
Baglum. The largest of these, about 7 kms.
long from east to west, lies to the west of
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the line joining Baglum and the neighbou-
ring village of Koserelik. Koserelik is some
15 kms. north of Ankara, Baglum is a few
kilometers nearer the capital.

Graded bedding has been seen in the
greywackes of the main belt of the Elma
dagi1 series and in the rocks at Koserelik.
Fig.2 illustrates the greywackes in Dikmen
valley a short distance below the village of
Dikmen. In this part the rocks are right way
up. Each of the coarser beds in the illustra-
tion has a pebbly base and a finer grained
top.

A cliff outcrop at Koserelik is shown
in Fig. 3. The greywackes occur in beds of
various thickness, many, as can be seen from
the photograph, are three or four feet thick.
The dip is to the north-east at 30°. Between
the beds here, as to the south of An-
kara, there are fine grained flaggy or slaty
beds often with current bedding. Each bed
of greywacke shown in Fig. 4 is characte-
risted by excellent graded bedding and at
the foot of the cliff there are several beds
which cannot be seen in the photograph. In
every case the graded bedding is inverted.
Where there is current bedding also it
points to the same conclusion that the rocks
are upside down. Fig. 4 shows the details
of one bed with its pebbly base (now the
top) grading downward to the bottom (the
original top).

The age of the Elma Dagi greywackes
is not yet definitely known. To the south of
the town they are associated with limesto-
nes which have been
and Permian or

spoken of as Trias
Permo - Carboniferous.
Much of the greywacke series is probably
Upper Paleozoic. It is indicated as undiffe-
rentiated Paleozoic on the Geological map
of this Institute.

The geology of the country between
Ankara and Koserelik is stratigraphically
and structurally complicated. The grey-
wackes of the Baglum-Koserelik outcrop are
associated with higly folded and thrust
Liassic sediments and are overlain by gent-
ly dipping Tertiary lavas. So far, the struc-
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No. 1
Akint1 yataklanmasini ve tedrici incelikteki yataklanmalar1i gosterir ufki makta.
Diagrammatical sections of current bedding and graded bedding

No. 2
Dikmen vadisinde Greywack'lar; tedrici incelikteki yataklar yukarida
Greywackes, Dikmen valley Graded bedding rightway up



No. 3

Koserelik koyindeki Greywacke'larin  maktai
CIiff - Section of Greywackes at Koserelik koy

No. 4
Koserelik'teki ters donmiis tedrici incelikte yataklar
Detail of inverted graded bedding at Koserelik



tural details of the Jurassc beds have not
been studied, but the writer thinks that very
probably the inverson of the greywackes
antedates the folding of the Mesozoic.
The rocks of the Ankara district be-
long to the Anatolides of Turkish structu-
ralistsand it may be that the greywackes
owe their recumbent folding to Alpine

mountain movements.

To conclude this brief note | should
like to express my indebtedness to Necdet
Egeran and Dr. Lahn for their readiness to
give advice on al problems of a stratig-
raphical or structural nature. The former
aso accompanied me on one of my visits
to Koserelik.




