Kuyu korrelasyonlari ile stratigrafik tasniflerde
sondaj surati donnelerinin kiymeti

Yazan: Dr. 8. W. Tromp

1937 — 1940 seneleri zarfinda; Misirda bulundugum esnada Socony Vacuum Oil Co. Kizil
Deniz bolgesinin Neojen sahillerinde bir¢ok istiksaf kuyulari acmakta idi. Biitiin toprakalt1 ca-
lismalart benim uhdemde oldugu icin; kuyu stamplarin! mukayese hususunda yeni bir usulii tec-
rilbe edebilmek firsatin1 bulmustum.

Foraminifer ihtiva etmiyen Pliosen ve Ust Miosen maktalarinda, litolojik korelasyon yap-
mak ekseriya miiskill idi ve bunun icin de 1937 senesinde, kuyularimizin korelasyonunda sondaj
siratine ait donnelerin kullanilmasimi teklif etmistim. Bu tarihten ancak bir sene sonradir, ki
buna benzer usullerin Birlesik Amerika Devletlerinde kullanilmakta oldugunu 6grenmistik.

Mamafih, Birlesik Amerika Devletlerinde, makabin gectigi sahrenin beher metresini delmek
icin 1dzzim gelen zaman, ancak miistahsil kum horizonlarinda, seylli zonlar arasinda bulunan
ince kum tabakalarin1 6lgmek hususunda kullanilmakta idi. Bu gibi tabakalarda ise, bir metre
ilerleme i¢in lazim gelen miuddet gayet kisa oldugundan mihaniki bir kayt usuliiniin tatbikina
baglanilmistir.

Fakat Misir'da, bir metre ilerleme icin 14zim olan miiddet ¢ok uzundu ve Sondé6riin yahutta
muavininin, buna alelade bir cep saati ile kolayca olgmeleri miimkiindii. Bu sondaj miiddeti,
umumiyet itibariyle beher metre basina 30 dakikadan fazla oldugu icin, yapilan bir dakikalik
yahutta daha fazla yanlislik nihai neticeler iizerinde hicbir tesir yapmamakta idi. Olgiilen son.
daj miiddetleri kuyu stamplarinda litolojik siitunun karsisina grafik bir sekilde kaydedilmekte
idi. Bu suretle elde edilen miinhani ile mubhtelif litolojik tiniteler arasindaki sahih sinirlari tes-
bit etmek miimkiin olmakta idi. Mubhtelif kuyularin korelasyonu hususunda bu usuliin ¢ok kiy-
metli ve faydali oldugu da anlasilmistir.

1940 senesinin sonunda, Tiirkiyeye geldiktensonra, buna miimasil bir usul Petrol Grubu tara-
findan da tatbik edilmeye baslanmig ise de, o zaman acilmakta bulunan kuyularin cogu kablo-
Iu sondaj kuyular1 oldugundan ve bu gibi kuyularda da sondaj seyir miiddetini sahih bir suret-
te Slgmek hayli giic oldugu icin yukarda izah edilen usul ancak Iskenderun'un cenubunda bir
Calyx W. 3 cihazi ile acilan iki kuyuda tatbik edilebilmistir. 1941'de, Ramandaginda 3 numa-
rali kuyu bir Rotary cihazi ile agilmis ve iste bu kuyuda, bu usul en iyi neticeler vermistir.
Her metrelik ilerleme middeti, dakika olarak, Sondor tarafindan tesbit edilmistir. Bu miiddet
metre basina ekseriya 50 dakikadan fazla oldugu icin, ufak tefek hatalarin elde ettigimiz neticeler
tizerinde bir tesiri olmamistir.

Bu yaziya ilisik bir levhada bir sondaj miiddeti tahlili yapabilmek icin liizumlu olan muhte-
lif donneler bir araya toplanmustir. Birinci siitunda, kullanilan makap nevileri ve bunlarin degis-
tirildikleri tarihler gosterilmistir. Sondaj miiddetinin uzamasi, ekseriya sert formasyondan zi-
yade, kor bir makap kullanilmasindan ileri gelmektedir. Levhanin ikinci siitununda, dakika
hesabiyle, sondaj middetleri gosterilmistir. Grafiklerimizin asillarinda beher bes dakika daima
I mm. olarak kaydedilmistir. Bu suretle, bilhassa ayni zamanda cihazin diger manipiilasyonlarina
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da nezaret etmek mecburiyetinde
bulundugu takdirde, Sondor tarafin-
dan vyapilacak ufak tefek hatalar
bertaraf  edilmis bulunmaktadir.
Minhaninin 100 dakikadan fazla
sondaj suratleri gosteren  kismu,
grafikimizde siyah olarak gosteril-
mistir. Cetvelin {clincii ve dordiin-
cu stitunlarinda, siasi ile; metre he-
sabi ile derinlik ve miisahede edilen
litoloji kaydedilmistir. Daha fazla
litolojik maltimat 5 inci ve 6 1nci
siitunda kaydolunmustur. Son siitun-
da mikro-fauna etiitlerine istinat
eden stratigrafik sinirlar gosterilmis-
tir.

Bu gsemada, asagidaki sayan
dikkat hususlar kayde deger :

1) Kermav serisi gibi, gri ile
koyu gri arasinda marnlardan miite-
sekkil ve litolojik bakimdan yekna-
sak olan bir maktada, 650 ile 971
metre arasindaki fasil'da da, sondaj
stirati ayri ayri olan dort iinite bu-
lunmaktadir. Sondaj stiratleri ara-
sindaki farklara dayanan smirlar, ne
makroskopik, ne de mikroskopik bir
surette sinirlarin altindaki marnlar-
dan tefrik edilemiyen bir marn tini-
tesinin altinda bulunmaktadir. Bu-
na ragmen, mineraloji bakimindan
degil, fakat fizik bakimdan arada
bazi farklarin (hamurlasma "Plasti-
city,, mesamitlik vesaire farklari)
bulundugu muhakkaktir.

2) 761 metre derinliginde Kreta-

se-Eosen sinir1 bulunmakta olup bu
da ancak mikro-faunal wusuller ile
cizilebilir. Daha evvelki yazilarimda,
bu sinir1 normal petrografik usuller-
le c¢izmenin imkani olmadigini gos-
termistim. Tam bu derinlikte bagka
bir sondaj slratinin baglamakta ol-
mast da dikkate sayandir. Sondaj
leri tizerinde degil fakat fiziki has-
salar1 lizerinde tesir yapan bolgevi fa-
siratindeki bu degisikliler belki de,
sahrelerin mineralojik karakteristik-
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sies tahavviillerinin birer makesidir. Mikro-fauna arasindaki farklarin, sedimantasion sahalarinda
vukua gelen bu fiziki tahavviillerden ileri gelmis olmasi da bir tarafa atilacak bir fikir degildir.

3) Senonien, litolojide kendilerini gostermeyen ti¢ adet mikro-paleontolojik tUniteyi ihtiva
etmektedir. Mamafih, sondaj suratine ait olan grafikte, stratigrafik Ttinitelerle tetabuk eden
u¢ Unite gostermektedir.

4) Tironien kisminda hayli bir fauna disiikligii ile temayuz eden Senonien-Tiironien
sinirt da sondaj siiratinde buna benzer bir karakteristik degisiklige tetabuk etmektedir. Bu smnir-
lar gri ile koyu gri arasmdaki marnlarin ortasinda bulunmaktadir.

5) Tiironien'de, 1014 metre derinliginde baska bir sondaj siirat hududu bulunmaktadir.

Ayrni Rotary sistemiyle birkac kuyu agmak suretiyle ve hatta karot veya rusup almaksizin
muhtelif maktalarin korelasyonunu yapmak mimkiindiir. Bu suretle mikro-paleontolojik
etlidlerde hayli vakit kazanilmig olur, c¢ilink stratigrafik tniteler sondaj siirat iinitelerine nis-
betle bir defa tesbit edildikten sonra, her kuyuicin ayri ayr1 kemiyet bakimindan bir mikro-
faunal tahlil yapmaya liizum kalmaz.

Turkiyede sondaj siiratinin krelasyonu ile yapilan ilk tecriibeler muvafik neticeler vermis
olup, bu usuliin ilerde yapacagimiz Rotary sondajlarinda tatbik edilmesi tavsiye edilebilir.

Ankara, 19.843

The value of drilling speed data for well correlations
and stratigraphic classifications

By: Dr. S.. W. Tromp.

During the veriter's stay in Egypt from 1937 - 1940 the Socony Vacuum Oil Co. was drilling
several exploration wells in the Neogene sections of the Red Sea district. Being in charge of
all the sub-surface work I had the oportunity of trying a new method the correlation of well
logs.

In the non-foraminiferal Pliocene and Upper Miocene sections, the lithologic correlation
was often very difficult and it was due to this that in 1937 the writer proposed using dirilling
speed data for our well correlations. It was only one year later that we discovered that similar
methods were also used in U. S. A.

In the U. S. A. however, accurate measurements of the time required to drill each meter of
rock passed by the bit were made only in the producing sand horizons in order to trace thin
sand beds between shaly horizons. As the drilling time required for each meter is very small in
these beds a mechanical time registration method was introduced.

The drilling time pro meter in Egypt however, is very long and the driller himself or his
assistants could easily register the time with a normal watch. As the drilling time was in ge-
neral more than 30 minutes pro meter, mistakes of one minute or more did not influence the
final results. The drilling time was plotted graphically opposite the lithologie column in the
well log. With this curve it was possible to establish the accurate boundaries between the dif-
ferent lithologic units. For correlation purposes between different wells this method also proved
to be of great value.

After the writer's arrival in Turkey at the end of 1940 a similar method was introduced in
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the Petrol Grubu, but as most of the wells drilling at that time were Cable tool wells, in which
accurate drilling time is rather difficult to measure, it was only during the drilling of two
wells south of Iskenderun, with a Calyx W. 3, that this method could be introduced. In 1941
Ramandag Well No. 3 was drilled with Rotary and it is in this well that the most satisfactory
results were obtained. For each meter interval the drilling time was measured by the driller in
minutes. As the drilling time is mostly longer than 50 minutes pro meter, small mistakes do
not influence our results.

In a plate attached to this article we have compiled the different data required for a
drilling time analysis. In the first column we have indicated the bits which were used and
when they were renewed. A.high drilling time is often not caused by hard formation but by a
dull bit. The second column gives the time in minutes. In our original graphs we represented
always 5 min. as 1 m.m. This eliminates small mistakes which are naturally made by the driller,
particularly if he has to watch other manipulations at the rig. Those parts of the drilling speed
curve which indicate more than 100 minuteshave been made black in our graph. The third
and fourth column gives the depth in meters and the observed lithology. Further lithological
details are given in columns 5 and 6. The last column gives the stratigraphic boundaries based
on micro-faunal studies.

In this chart the following remarkable features are noteworthy:

1) In a lithologically monotonous section such as the Kermav series, composed of grey to
dark grey marls, there are four units with different drilling speed in the interval between 650
and 971 metres. The boundaries based on differences in drilling speed lie below a marl unit,
which can neither macroscopically nor microscopically be distinguished from the marls below
the boundaries. Still there must be certain differences, not however mineralogically but physi-
cally (differences in plasticity, porosity etc.)

2) At 761 m. lies the Cretaceous - Eocene boundary, which can only be traced with micro-
faunal methods. I have shown in previous articles that there is no way of tracing this boundary
by using normal petrographic methods. It is remarkable that just at this depth another drilling
speed unit starts. These changes in drilling speed probably reflect the regional iacies changes,
which are not able to influence the mineralogical characteristics of the rocks but only their phy-
sical properties. It is not excluded that it is due to these physical changes in the areas of sedi-
mentation that differences in microfaunae are created.

3) The Senonian contains three micro-paleontological units which do not show up in the
lithology. However the drilling speed graph shows also three units which coincide with the
stratigraphical units.

4) The Senonian-Turonian boundary characterised by a considerable faunal drop in the
Turonian, coincides with a similar characteristic change in drilling speed. These boundaries lie
in the middle of grey to dark grey marls.

5) In the Turonian there is another drilling speed boundary at 1014 m.

By drilling a few wells with the same Rotary system it would be possible to correlate the
different sections even without taking cores or cuttings. It also saves considerable time in micro-
paleontological work, because once the stratigraphic units are established in relation with the
drilling speed units it is not necessary to make a quantitative micro-faunal analysis for each
well.

The first experiments with drilling speed correlation in Turkey have given satisfactory
results and the use of this method can be recommended during our future rotary drilling.

Ankara, 19.VIIL.43
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