Cukurova'da Petrol Aramalarinda Kullanilan
Gravimetrik ve Sismik Usullerin Korrelasyonu
ve Bunlarm Bazi Jeolojik Enterpretasyonu ')

Sulhi  YUNGUL’)

ozet : Cukurova'da yapilmis olan gravimetrik ve sismik etiid-
lerin neticelerinin korrelasyonu son zamanlara kadar tatmin edici

Mpr sekilde yapilamamisti. Bu makalede Cukurova'da iki mevkide ya-
pilmis olan sismik ve gravimetrik etiidlerin neticeleri verilerek bu
etiidler arasinda tatmin edici bir mutabakatin temin edildigi
gosteriliyor.

M. T. A. Esntitusunun tesekkulunu muteakip, 1987 denberi Cu-
kurova'da, bilhassa Adana civarinda petrol, struktirleri aramak

gayesiyle muteadditti eofizik etiidleri yapildi ve bu faaliyet 1947 den
sonra devamli ve daha »siimullii bir sekil'de teksif edildi. Bu son yi -
lar icinde bu bolgede yapilmis olan etudlerde, 'Sistematik bir sekil-
&, gnavimetrik usulle istiksaf yapmak ve enteresan gorulen mevki-
lerde sismik (reflefcsiyon) detay etidu yapmak esas ittihaz edildi.
Ancak son aylara kadar gravimetrik ve sismik neticeler arasinda
bariiz bir korrelasyon yapilamiyordu®* Hatta, gravimetrik usuliin bu
bolgede aramalan yianliis yolara sevketmesi ihtimalini ve istiksaf ®~
larak kullanilmasinin dogru olmiyacagi miulahazalarini ciddi bir se-
kilde nazari itibare almak gerekiyordu. Durum soyle idi :

1 — Cotlu'da sismik uvsulle bir "dome"” bulunmus ve buralda
istiksaf gravimetre etiidii bir "dome" anomalisi gostermemisti* Sis"
mik etidde alinan refteksiyoniar da ¢ok fena oldugu icin burasi
"hakkimda bir kanaate varilamamuisti.

2 — Hocaali'de yapilmis olan jeolojik ve sismik etiidlerin ne-
ticeleri burada bir "dome" oldugu yolunda mutabalJkat -arzettigi hal-
de gravimetrik etudden buna mumasil bir netice ¢ikarilamamusti,

) Bu makale Tiirkive Jeoloji Kurumunun  Subat 1951 'Kongresinde
teblig edilmistir,
) Jeofizik Y« Miih., M, T. A. Enstitiisii, Ankara*
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3 — Karatas'ta bir "dome" karakteristiklerini gosteren bir
gravite anomalisi bulunmus ve bunun uzerinde sismik etud yapila-

rak burasinin, bir "dome" olmayip oldukca muglak bir iltiva ve fay
mmtakasi oldugu anlasilmusti.

Simalde, Kozan Ovasinda, Agzikara struktiiri uzerinde yapil-
mig olan. sismik ve gravimetrik etudler arasimda zayif bir mutabakat
tesits edilebilmis ise de, buradaki gmvimetrik neticeler reiyonal bir
yukselme 'gostermekle beraber Struktur tlizerindeki anomali o kadar
zayiftir ki istiksaf bakimindan bir kiymeti yoktur denebilir. Evvela
rezistivite ve sismik usullerle bulunan bu Struktur uzerinde gravi-
tenin de nispeten ehemmiyetsiz bir anomali gosterdigi bildhare mii-
sahede edilmistir. Keza, Kozan ovasmdiaki durum Cukurova'dakin-

den oldukga farkhidir ve burada, temin edilen mutabakat Cukurova'-
da temin edilemeyebilir.

Cukurova'da 1950 senesi Eylul ve Ekim aylari icinde yapilmis
olan Cotlu ve Dervigli etliidlerinin hitaminda buralardaki sismik ve
gravimetrik neticeler arasinda bariz bir mutabakat temin edilmis
ve yukarda zikredilen endise verici 'durum zaii olmustur.

Asagida, Cotlu ve Derviglide simdiye kadar yapilmis olan bi-
tin gravimetrik ve sismik etiidferin haritalar1 verilerek aralarinda

mutabakat tebartliz ettiriliyor ve bunlardan bazi jeolojik enterpre-
tasyonlar yapihyor.

Dervisli :

1949 senesinde M. T. A. Enstitiisi gravimetre ekibi tarafindan
yapilmis otan "Seyhan — Asagi Yuregir Ovast Gravimetre Eti-
di" (4) neticesinde Dervisli civarinda, bir petrol struktiuru karak-
teristiklerini haiz olan bir gravite anomalisi bulunmustu (*). Gra-
vite yukselmesi kapanisi 4 km. genisliginde ve 7 km. uzulugunda o-
lup anomalinin miktar1 + 1.0 fflg. civarindadir. Umumi jeolojik du-
rumu ve genis bir sahanin gravite haritasini mutalaa ettikten sonra
«bunun "buried hill — gomiilii tepe” seklinde bir petrol striktiirt
olnnasi ihtimali bu etudun raporunda ileri surulmustii. Enteresan
gorulen bu gravite anomalisi Uzerinde yeralti tabakalarinin struk-
turel durumunu aydinlatmak gayesi ile 1950 yili Ekim ay1 iginde sis-
mik (refleksiyon) etidu yapildi (5). Bu etid neticesinde dort adet
horizon elde etmeye tesebbius edildi ise de bunlarin biribirinin ben-

*) Jeofizik haritalarin hudutlar: lokasyon haritasinda gosterilmistir.
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zeri olup aralarinda (bariz bir diskordans olmadigi miisahede edile-
rek bu yazida sadece II ve IV numarali horizonlarin haritasa verili-
yor, Horizonlarm striiiktiirel durumu hemen hemen aynidir, Ikisi
de gineye dogru uzanmis 8§ km. uzunlugunda bir "nose" ve kuzey-
de bir yukselme kapanisi ve daha kuzeyde alcalma temayuli goster-
mektedir. II No. Iu horizon — 600 ile — 775 m. ve IV No. lu horizon

—- 1825 ile — 1675 m- rakimlari arasindadir. Satha yakin horizonlar
ufkiye yakin olup asagiya mildik¢e relief artmaktadir; yani, jeolojik
formasyonlar yiikselmeler tlizerinde incelmekte ve c¢ukurlarda veya
alcalmalarda kalinlasmaktadir. Mesela, "nose"” un glney ucu ile
yukselme kapanisinin zirvesi arasinda, II No. da horiizonda. 175 m.
fark olmasina karsilik IV No. I horizonda 375 m. fark vardir. (N—S
kesitine bakiniz.) Bu keyfiyet buradaki struktirin bir sediman-
tasyon (differential compaction) striktiirii, yani bir "gomiuli sirt”
(buried ridge ) oldugunu ima ediyor. Bunun diger delilleri de sun-

lardir : (a) Sismik usulle tayin edilen striktiirel durumda-+ bariz
bir trend yoktur,, Ob) Dervigli gravite anomalisi ile buna miicavir o-
ian 'anomaliler arasinda musterek bir trend mevcut degildir (4), (c)
buradaki gravite anomalisi nisbeten zayiftir, yani burasi bir kivril-
ana strukturu olsa idi daha fazla bir gravite anomalisi beklenebilir-
di, (d) sismik usulle tayin edilen struktiirel relief adeta kuzeyden
inen dereler tarafindan meydana getirilmis bir topografik arizayi
andiriyor.

Dervisi' deki gravimetruk ve sismik doneler arasinda iyi bir
mutabakat, mevcuttur. Reziduel gravite haritasindaki yukselme
"nose" tarafindan tevlit edilmistir. Sismik striiktiirel haritada
"nose" un giineyindeki konturlar rezidiiel gravite haritasinda ayni
yerdeki gravite konturliatma Aadeta intibak etmektedir. Kuzey-
deki strukturel yukseline kapanisi rejyonal gravite sathina nazaran
nispeten az bir fark gosterdigi i¢in burasi rezidiel. gravite harita-
sinda daha az bir gravite yiikselmesi gostermistir. "Nose" a teka-
biil eden rezidiiel gravite anomalisi Me sismik haritadaki "nose"
arasinda takriben 1 km. kadar kayma (shifting) vardir. Gravite tr
nomalisi 1 km. kadar giney doguya kaymistir. Bu keyfiyet nor-
maldir. Reziduel gravite haritasindaki. kapanislar oyledir ki izogal °
munhanileri ekaintrik bir durum arzetmekte ve burun tizerinde tek-
sif edilip yukselme istikametine dogru acilmaktadirlar. Bu bir
"nose" anomalisinin karakteristik vasfidir. Mamafih asimetrik bir
"dome' da aym sekilide «bir anomali vereceginden bu anomalinin ev-



velden bir 'dome’ 3 vyeya "nose" a tekabiil ettigi yolunda bir tefrik
yapilamaz.'

Bu bolgede gomulii tepe veya sirtlarin niivelerinin Paleozoik ve
Kretase sahreferinden miitesekkil olmasa muhtemeldir. (3, 4, 6). A-
dana bolgesindeki petrol ana. sahrelerinin Paleozoik ve Miosen seri-
leri icinde mevcudoidugu fakat Paleozoik igindekilerin metamorfizm
gecirmis olmalart dolayisiyle kiymetlerinin azaldigi ve burada ana
sahrelerin baglica alt-Miosen (Burdigalien) iginde oldugu ileri stru-
Iliyor (3). Bu takdirde Cukurova'dakii "gomiilii tepe" striiktiirleri
petrol terakimiine musait olacaklardir, su sartla ki nuveler Burdi-
galien sedimantasyonu devaminca adaciklar teskil etmis olmasinlar.
Aksi halde petroliin "dome"” un Ulzerine kadar hicret etmesi ancak
musait stratigrafik sartlar altinda mumkun olabilir. Petrol ana sah-
resini havi alt-Miosen serisinin "gomilid tepe"” striktiirinin -niivesi-
nin hemen tuzerine gelmis olmasi Adana bolgesi petrol ihtimalleri
aleyhine bir noktadir,

Cotlu :

Cukurovamda petrol strukturleri' aramak gayesi ilie 1947 de
United Geophysical Company gravimetre ekibine yaptirilan gravi-
metrik etlit neticesinde Cotlu- civarinda petrol struktiri karakte-
ristiklerini haiz bir gravite anomalisine rastlanmamistir (1). Aym
sene icinde Hocaali striukturu tizerinde sismik etud yapan U. G. C-
sismik ekibinin c¢alismalar1 neticesinde bu sahanin guneyine dogru,
Cotlu koylunun takriben 1.5 km. guney batisinda bir yiiksielme go-
ruldu. Bilahare 1948 de gene U. G. C. sismik ekibi tarafindan Cotlu
yukselmesinin miitebaki kismi da etiid edildi ve burada bir strik-
turel yukseltme bulundu (2). Buradia alman sismik refleksityonlar
cok fenadir. Yalmz bir "fantom" horizon verilebilmistir. Bu Kkalite-
deki bir neticenin ise kaydi ihtiyatla nazar itibara alinmasi1 gerekir.
Gravrmetrik etiidin de bir anomali gostermeyisi burada hakikaten
bir strukturin mevcudiyeti) ihtimalini supheli bir duruma koyuyor-
du. Baska yoEar arayarak muhtemel olan Cotlu striktirinu ya teyid
ederek kiymetlendirmek veya cuiriterek tasfiye etmek gayesi ile Eylul
1950 icinde burada detay gravimetre etiidii yapildi (6). Bu etiidiin re-
ziduel haritasinin tetkikinden cikan netice sudur: Cotlu'nun 2 km. gu-
neyinde bir gravite yiuikselmesi mevcuttur. Bu anomali U. G. C. sis-
mik ekibinin etuidleri neticesi bulunan yukselmeye intibak etmekte-
dir. Cotlu'nun 3 km. kuzey dogusundaki gravite yukselmesi sismik
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letiidlin goOsterdigi yiikselmenin bu. istikamete dogru yapmis oldugu
"nose" a tekabul etmektedir, Seyhmurat'in 1 km. kuzey batisindaki
gratavite yukselmesi de bir "nose" a tekaibil etmektedir, Rezidiiel
haritada "nose'lar da ekseriya kapali anomali verdiginden bu key~-
fiyet normaldir; Netice itibariyle, bu u¢ gravite yukselme kapanisi
sismik etiidiin gosterdigi striiktiirel yukselmeye intibak etmekte-
dir. Bunlardan Cotlu'nun giuneyindeki anomali struktiurun yuk-
sek kismina ve digeir ikisi de bu istikametlere * dogru olan "nose"
lara tekabul etmektedir. Sunu soyliyebilkiz ki bu etidiin neticeleri
U. G. C. sismik ekibi tarafindan elde edilen ve kaydi ihtiyatla na-
nazari itibare alinmasi gereken neticelerle mutabakat arzetmektedir ;
yani Cotlu struktiru teyid edilerek yukarida zikredilen endigse ve~
rici durum zail olmustur.
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Correlation ani Some Geological Interpretation of the
Seismic and Gravimetric Surveys in Cukurova)

Sulhi  YONGUOL)

Abstract : The results of the gravimetric cmd seismic surveys don
in Cukurovw, Turkey, eouDd not be correlated successfully until ri
gently. In what follows, the seismic {and gravimetric results at tw)\
localities are giveriy cmd <i satisfactory correlation is provided.

Following the foundation of the M, T* A, Enstitisu in 1935
“several geophysical exploration, works 'have been done in Cukurova
especially in the Adana region, to search for oil structures. Tin
-geophysical campaign in this region has been intensified in a sys
tematic way after 1947» The reconnaissance of the whole basin was
done by gravity-meter surveys, and .seismic reflection surveys wey
<done at interesting localities found either by gravitymeter survey?
*ar by surface geological surveys. Until recently, however, it has
been impossible to make a «satisfactory correlation between th]
gravimetric and seismic results. This situation created a feeling oi
* possibility that the gravity results could be misleading in this regioij
and it Was necessary to' take into consideration whether or no|

gravimetric methods should be used asi the basic reconnaissance
.:means.

The situation was as follows

1 — A dome was found at Cotlu by seismic reflection method,
and the reconnaissance gravity survey did not indicate the existence
of such a structure. As the seismic reflections were very poor, it
*was impossible to reach any conclusion here.

2 — The geological and seismic reflection surveys done at Hoca-
ali are in accord about the existence of a dome; it has been impo-
sible to derive a -similar result from the gravimetric results.

3 — At Karatas a gravity anomaly displaying the characteristics

1

) Presented at the Feb. 1951 meeting of the Geological Society of Turkey.
’)  Geophysical Engineer at 1. T- A, Enstitiisii, Turkey,
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of "a .dome was found; The seismic reflection work over this anomaly
indicated -a zone of'intense faulting and folding, and a dome did not
. exist.

Although a weak correlation, exists 'between the seismic and
gravimetric results over the Agzikara structure, about 50 km, NE
of Adatna, in the Kozan Plain, the anomaly related to the local struc-
ture is so weak that it has practically no value as a reconnaissance,
It was found by a resistivity work and later proved by seismic ref-
lection work« Only in the light of 'this knowledge could one see that
the gravity survey also showed something- However, the gra-
vity map showed clearly the lairge uplift, of which the Agz-
kara structure is a minor fluctuation. Also, the conditions in 'the
Kozan Plain are somewhat different from those in the Adana region,
and a correlation made here, may not be possible in the Tatter
region.

Clear correlations have been obtained between, the seismic and
» gravimétrie“surveys of Cotlu and Dervisli,- in the region of Adana,
done in September and October, 1950, and the critical situation men-
tioned above has disappeared«

In what follows, the maps of all the geophysical works accomp-
lished up to date at Cotlu and Dervisi are given ; the relation bet-
ween- them are determined ; and some geological interpretations are
"made.

Dervisi

- The results of the "Seyhan-Asagi Yiregir Ovast Gravitymeter
Survey" (4), done by the M. T* A* Enstitlisii gravity crew in-1949;
showed a gravity anomaly near Dervigli, which had the characte-
ristics of ‘an elongated dome (*). The gravity closure is 4 km. Wide
and 7 km. long. The anomaly is about + 1.0 milligal. After examining
the * regional geological «situation 'and the gravity map of a large
area, it was suggested- that this anomaly could represent a buried-
hi! .structure, A -seismic reflection .survey was done over -this
anomaly in October, 1950 (5). The structural maps of the No« II
and No. IV horizons are given on the following pages. Structurally
they are similar. They represent a nose about 8 km- long, plunging to

*) The limits of the geophysical maps are shown in the location map.
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the south; a small closure 'to" the north and- a-'tendency of
lowering further north. -The ‘elevation of the- No* II hori-
zon is between *— 600 and — 775 m, and that of the No- IV ho-
rizon is between —- 1325 and — 1675 m. The horizons near the sur-
face are nearly horizontal, and the deeper the horizon becomes,
the more relief it represents in the depth limits from which reflec-
tions have been obtained. In other words, the geological formations
are thinned over the structural highs and thickened ovpr the lows.
For instance, the elevation difference between the tip of the nose
to the south and the top of the closure to the north is 175 m. on
.. the horizon No. Il and 375. m- on the horizon No, IV (see N~§
cross-section). This suggests that the structure- here is probably
of a "buried-hill" type. The other criteria are these : (a) the sers-
. mic structural maps do not show a definite tectonic trend, (b) there
is no common trend between the Dervisli gravity anomaly and the
surrounding-anomalies, (c) the Dervisli gravity anomaly is compa-
ratively weak, and a higher anomaly could be expected if this were
a fold structure, (d) the structure shown by the seismic maps
resembles a topographical relief made by the streams coming from

the north,

A close relation exists between the _ seismic and gravimetric-
results at Dervisli, The. gravity high at the residual map is gene-
rated by the nose. Referring to the seismic structural maps, the
contours at the southern part of the nose practically coincide with
those of the gravity residual map at the same part. The small
structural closure to the north represents a relatively smaller devi-
ation from the regional gravity surface, hence it creates relatively
small residual gravity anomaly. There is about 1 km. shifting bet-
ween the nose shown on the seismic map and the residual anomaly
corresponding to it The gravity anomaly is shifted to the south ~
east. The closures of the residual gravity map are such that the-
isqgals are 'Somewhat concentric, the centers of the smaller and
higher closures are toward the tip of the nose« This is the charac-
teristic of a. nose anomaly. However; an asymmetrical dome could
produce the same Mind of anomaly, and it is not possible to make
a distinction before a seismic survey is made*

The cores of the "-buried-hills" or ridges in Cukurova are pos-
sibly made of Paleozoic or Cretaceous rocks (3, 4, 6,). Also, the
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source rocks in this region are probably in the Paleozoic and Miocene
series, but those in the Paleozoic -series might have lost their value
due to the metamorphism, and the main source is possibly in the
lower - Miocene (Burdigalien) formations (3)- If this is the case, the
"buried-ihil!" structures in the Adana region will be favorable for
oil accumulation, provided that the cores did not constitute islands
during the Burdigalien sedimentation. Otherwise, the migration of
oil to the apex is possible only under favorable stratigraphie con-
ditions. The possibility that the source rock formations (Burdiga-
lien) might have deposited directly over the core is a point against
the oil possibilities of this region.

Cotfor :

The part of Cukurova comprising the Cotlu area was surveyed
-in 1947 by the gravity met er crew of the United Geophysical
Company of Pasadena, California (1). The result of this survey did
-not show any“anomaly that could represent a structure in the Cotlu
area. In the same year, the United Geophysical Campany seis-
mograph Inflection crew, working over the Hocaali) structure to the
north, found an uplift 1.5 km, southwest of Cotlu« The rest of the
Cotlu uplift was 'surveyed by the same crew in 1948, and a dome
was found here (2). However, the seismic reflections in this locality
are very poor/and only a "phantom" horizon could be obtained, A
result of this quality should be considered with precaution.« The lack
of any indication of a structure in- the gravity map renders the
possibility of a structure doubtful. In order to enlighten this
situation by other geophysical means, either to prove the existence
of a structure or to discard this area at least for the time being, a
detailed gravity work was done in September, 1950 (6). According
to the residual map of this survey a gravity high exists 2 km. south
of Cotlu. This anomaly corresponds to the structural high found
"by the U. G. .C. seismic survey. The gravity high 3 km* NE of
Cotllu corresponds to a "nose" indicated by the seismic map. Also,
the gravity high 1 km. NW of Seyhmurat corresponds ¢ to another
"nose". In general, the results of this detail gravity survey are in
accord with those of the seismic survey. Thus, the doubtful gtrmr
ture found by the seismic survey ils confirmed by the gravity sur-
vey, and the critical situation mentioned albove disappeared.








