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Ulkemizin ekonomik anlamda tek ve ¢ok uzun zamandan beri arastirilan taskdmiirii yataklarini
iceren Zonguldak Havzasindaki Karbonifer yasli kalin istif pek ¢ok ¢alismaya konu olmustur.
Bunun sonucunda da gerek bu istifin ve gerekse bu istifte bulunan kdmiirlerin birgok 6zelligi
bilinmektedir. Ancak bu caligmalar komiir ve/veya istifin belirli bir 6zelligini veya belirli bir
problemin aydinlatilmasini amagladigindan, saglanan bilgi birikimi ve bunlarin uygulamaya
aktarimi sinirli olmustur. Bu bildiride Zonguldak Havzasindaki komiirlii birimlere yonelik ¢a-
ligsmalar toplu olarak biitiinciil bir bakis acisiyla ele alinmis ve bu bakis agisinin arastirilmast
gereken konular ve uygulamalara olabilecek yeni katkilari tartigilmistir. Bu baglamda ¢ogun-
lukla havzaya yonelik kendi ¢aligmalarimizin verileri kullanilmis olmakla birlikte, diger kay-
naklardan da 6nemli 6lgiide yararlanilmistir.

Konu, kdmiir madenciligi ve havzanin hidrokarbon potansiyeli olmak {izere iki ana baslik al-
tinda ele alinmistir. Havzada uzun yillardir siirdiiriilmekte olan yeralti madenciligini ve havza-
nin kémiir potansiyelini dogrudan ilgilendiren konular sunlardir: i) Kémiir Miktari, ii) Yeralt:
Jeolojisi, iii) Damar Korelasyonu, iv) Kémiirlerin Ozellikleri.

Komiir miktari, Karbonifer istifinin yayilimi ve bu istifteki komiir damarlarinin say1 ve kalin-
liklart bilindiginde kolayca hesaplanabilecek bir husus olmasina ragmen, bu konuda énemli
belirsizlikler bulunmaktadir. Havzanin ¢ok kesin olarak belirlenmemis boyutlari, komiirlii bi-
rimlerin yeraltindaki yayilimlari ve yine ¢ok kesin olarak tanimlanmamis komiir damarlarinin
toplam kalinlig1 nedeniyle, komiir miktarinin tam dogru olarak hesaplanmasi miimkiin degil-
dir. Cesitli ¢alismalarda tekrarlana gelen 1,4 Milyar tonluk toplam rezerv ise havzanin bilinen
yiizol¢limii ve ¢ok muhafazakar bir toplam komiir kalinlig1 gozetilerek yapilan bir basit hesap-
lamayla bulunacak miktarla bagdastiriimasi zor bir deger olarak karsimiza ¢ikmaktadir. Ger-
¢ekei bir rezerv i¢in hem komiirlii birimlerin yayiliminin, hem de her birimdeki toplam kémiir
kalinliginin ortaya konmasi gerekmektedir. Bu iki parametre isletmeler ve yakin ¢evrelerinde
bilinmekle beraber, bunlarin disinda ve 6zellikle geng birimlerle ortiilii alanlar ile deniz altin-
da, bu konuda ¢ok sinirli bilgi bulunmaktadir. Bu nedenle de tiim havzanin yeralti jeolojisinin
yeniden ele alinmasi ve giincel veri yonetim ve gorsellestirme teknikleri kullanilarak, yeral-
tinin modellenmesi gergeklestirilmelidir. Kémiirlii birimlerin iki 6nemli orojenezin etkisiyle
asir1 Olgiide deformasyon gecirmis olmalart nedeniyle de havzanin yapisal jeolojisinin yeralti
verileri de gozetilerek yeniden ele alinmasi kagiilmazdir. Bu baglamda dnemi ilk ¢aligmalar-
dan beri vurgulanan, ancak bugiine kadar basarilamayan komiir damarlarinin korelasyonu ko-
nusu da, komiir petrografisi, palinostratigrafi, komiir jeokimyasi, vb. gibi modern yaklagimlar
kullanilarak, artik bagarilmalidir. Komiirlerin 6zellikleri konusunda 6zellikle kisa ve kapsamli
analiz yontemleriyle saptanan teknolojik 6zellikler ocak ve sondajlarda yeterli 6lglide bilin-
mektedir. Bunun yani sira daha siirlt da olsa komiirlesme derecesi ve maseral bilegsimleri igin
de bazi veriler bulunmaktadir. Bu konudaki dar bogaz ise bu verilerin noktasal olarak iiretilmis
olmalari, bu nedenle de havza genelinde ve damar bazinda degisimlerinin bilinmiyor olusudur.
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Komiir ve organik maddece zengin ince taneli kirintili kayalar tiim diinyada 6nde gelen ana ka-
yalarin baginda gelmektedir. Zonguldak Havzasi Karbonifer istifi icerisinde de bu iki ana kaya
tiirii temsil edilmektedir. Arastirma ¢aligmalari, organik maddenin miktar, tiir ve olgunlugunun
1s181inda havzada 6nemli bir ana kaya potansiyelinin bulundugunu gostermistir. Hem komiirler
hem de seyl-kiltast seviyeleri gaz olusturmaya yatkin ¢ok iyi vasifli ana kaya ozelliklerine
sahiptir. Gaz olusumunun kinetik 6zellikleri belirlenerek 100-390 mg HC/gr TOC arasinda
degisen bir potansiyelin varlig1 ve 6l¢iim ve modelleme yardimiyla da ana kayalarin havzanin
belirli kesimlerinde bu miktarlarda gaz olusturabilecekleri bir derinlige kadar gomiildiikleri
saptanmugtir. Kémiirlerin ve seyllerin gaz depolama kapasiteleri olusan gaz miktarlarinin gok
altinda oldugundan gazin 6nemli bir kism1 gerek Karbonifer istifindeki ve gerekse daha geng
birimlerdeki rezervuar kayalari igerisine go¢ etmis ve sartlarin uygun olmasi durumunda da
buralarda birikmis olmalidir. Bu nedenle havzada konvansiyonel gaz sahalarinin bulunmasi
olasidir. Bu olasilik ilgili petrol sisteminin analizi yapilarak degerlendirilmistir.

Zonguldak Havzasi konvansiyonel olmayan enerji kaynaklart agisindan da ilging olanaklar
sunmaktadir. Bu baglamda Koémiir Gazi (CBM) konusu ayrintili olarak ¢alisilmig ve bu po-
tansiyelle ilgili olarak kdmiirlerin petrofiziksel 6zellikleri ile gaz depolama kapasiteleri; ko-
miirlerin biinyesindeki gazlarin miktar ve bilesimleri ile bunlar1 kontrol eden parametreler
saptanmigtir. Kémiir miktarma bagli olarak havzada bulunabilecek yerinde gaz miktari igin
de bir 6ngdriide bulunulmustur. Kémiirlerde 6l¢iilen gaz miktarlar1 havzada 6nemli olabilecek
bir CBM potansiyeli bulundugunu ve bazi kuyularda dogru teknolojiyle olmasa da denenen
iiretim ¢aligmalarinda kuyuya gaz gelisi gézlenmis olmasina ragmen, havzada dogru teknoloji
(suyla ¢atlatma) kullanilarak CBM f{iretimi heniiz gerceklestirilmemisgtir.

Zonguldak Havzasi Karbonifer istifi konvansiyonel olmayan enerji kaynaklarinda son yillarda
kaydedilen geligsmelerin 15181nda bazi yeni olanaklar da sunmaktadir. Bu baglamda ilk akla ge-
len iki yeni enerji kaynagi Kaya Gazi (Shale Gas) ve Siki Gaz (Tight Gas)’dir. Bunlardan Kaya
Gazi i¢in ilk akla gelen seviyeler, organik maddece zengin seyl ve kiltaglaridir. Bunlarin yeterli
miktarlarda gaz olusturmaya yatkin organik madde igerdikleri ve gaz olusumunun da gergek-
lestigi havza kesimlerinin bulundugu bilinmektedir. Az sayida 6rnek i¢in de gazlarin mik-
tar ve bilesimi saptanmistir. Ancak bu veriler ¢ok az sayida nokta igin tiretilmistir. Seyllerin
petrofiziksel 6zellikleri iginse hi¢ veri bulunmamaktadir. Karbonifer istifindeki kumtaslarinin
poroziteleri ¢gogunlukla diyajenetik siirecler sonucunda biiylik dl¢iide azalmistir. Bu nedenle
de bunlarin konvansiyonel rezervuar kaya olarak degerlendirilmesi olanakli degildir. Bununla
beraber bu kumtaslarinin Siki Gaz (Tight Gas) ag¢isindan arastirilmalarinda yarar bulunmak-
tadir. Kaya Gazi ve Siki Gaz yataklariin olusumu i¢in bir kapana gereksinim olmamasi, bu
kaynaklarin 6nemli bir avantajidir. Buna karsin Karbonifer istifinin sedimantolojik ¢okelme
modellerinin havza geneli i¢in heniiz ortaya konamamis olusu ise bir dezavantajdir.

Zonguldak Komiir Havzasi gerek komiir ve gerekse hidrokarbon olanaklari a¢isindan 6nemli
bir potansiyele sahiptir. Bu potansiyelden yeterince yararlanildigini sdylemek ise maalesef
miimkiin degildir. Bu konulardaki eksikliklerin baginda havzanin yeralti jeolojisinin heniiz ye-
terince ortaya konamamis olusu ve “Kaya Gaz1” ve “Sik1 Gaz” gibi bazi yeni enerji kaynaklar1
icin gerekli aragtirma ve incelemelerin bulunmayisi gelmektedir. Tiim bu enerji kaynaklarinin
gerektigi gibi degerlendirilmesi i¢in havzanin hedef odakli biitiinciil bir yaklagimla ve ¢ok
disiplinli olarak yeniden ele alinmasi gerekmektedir.
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ABSTRACT

The thick coal-bearing Carboniferous sequence of the Zonguldak Basin, as the only region
with economic bituminous coal resources of Turkey, was the subject of various studies. Ac-
cordingly, different aspects of this sequence and various properties of the coals are known.
However, the goal of the respective studies was to investigate only a particular aspect and/
or property of the sequence and/or coals. Consequently, the achieved new knowledge and its
transfer to the praxis was limited.

In this presentation the respective studies have been evaluated from a holistic perspective and
possible contributions of this perspective to the future research topics and to the applications
in the basin are discussed. Hereby, mainly data from our own studies and from other literature
have been used. The subject has been discussed under two main headings, namely coal mining
and the hydrocarbon potential of the basin.

Topics directly related with mining and coal potential are; i) Amount of coal, ii) The subsur-
face geology, iii) Seam correlation and iv) Characteristics of coals. Although the coal reserve
can easily be calculated, if the areal extension of the Carboniferous sequence, the number and
thickness of coal seams and their changes are known, some major uncertainties do still exist
in this subject. Due to limitations of information on the areal extend of the basin, particularly
under the sea, on the variation of the areal extension and thickness of the coal-bearing units;
on the number and total thickness of the coal seams, the coal reserve can hardly be calcula-
ted correctly. The total reserve of 1.4 billion tons, mentioned repeatedly in many studies can
hardly be justified by a very simple calculation based on the acreage of the basin and the total
coal thickness, even when they are considered conservatively. A realistic reserve calculation
requires precise data for the areal extension of coal-bearing units and coal thicknesses. These
data are available in and around active mines, but still missing or very limited in areas cove-
red by younger units and under the Black Sea. Therefore, the subsurface geology of the entire
basin has to be re-investigated and modelled with the help of modern data management and
visualisation techniques. Since the coal-bearing units have been affected and deformed by two
major orogenies, namely the Hercynian and the Alpine, very intensively, the structural geology
of the basin has to be re-studied using also the subsurface data. Seam-correlation, importance
of which is already emphasized in the first studies, but could not be performed until present,
should finally completed using modern methods of coal-petrography, palinostratigraphy, co-
al-geochemistry, etc. Coal properties, particularly those obtained from proximate and ultimate
analyses, are available in mines and boreholes. Furthermore, some data on coal rank and
maceral composition are also present. The problems in this field are related with the fact, that
these data are created at certain points and basin-wide changes and/or seam-based variations
are therefore in general unknown.
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Coals and organic matter reach fine clastic rocks are worldwide good to very good source
rocks. These two rock types are present within the Carboniferous sequence of the Zonguldak
Basin. Research studies based on amount, type and maturity of organic material have pointed
to the existence of an important source rock potential. Both the coals and shale/clay stones are
very good gas-prone source rocks. Respective analyses and modelling of gas generation indi-
cated a hydrocarbon generation potential from 100 to 390 mg HC/g TOC and the respective
source rock intervals were buried in certain parts of the basin sufficiently to generate gas of
these amounts. As the gas storage capacity of coals and shales are very much smaller than the
generated gas amounts in these rocks, remarkable part of the generated gas should has mig-
rated into reservoir rocks within the Carboniferous sequence and/or within the younger units.
If traps were available, conventional gas accumulations may have been formed, as shown by
the analysis of the respective petroleum system.

Zonguldak Basin also offers interesting possibilities for unconventional energy resources.
Coal Bed Methane (CBM) potential has been studied in detail. Hereby, petrophysical proper-
ties and storage capacity of coals, amount and composition of gas in coals and controlling
factors of gas accumulations have been identified. Even possible reserves of in-situ gas in co-
als are determined as a function of coal reserves. Promising gas quantities in coals and some
gas in production tests are observed, even though the tests were not conducted using a proper
technology. But, CBM production using the proper technology, namely hydraulic fracturing,
is not have been realized yet.

Zonguldak Basin also offers some possibilities in terms of unconventional energy resources,
when new developments in this area are taken into account. These resources are “Shale Gas”
and “Tight Gas”. For shale gas shale/claystone intervals rich in organic matter have to be
considered. It has already been shown, that these intervals consist of enough gas-prone or-
ganic material and that gas generation took place in certain parts of the basin. For a few
intervals amount and composition of gas in shales is also determined. But the number of them
is too small and petrophysical properties of these shaly intervals are completely unknown.
Porosity of sandstones in the Carboniferous sequence is reduced mainly by diagenetic pro-
cesses remarkably. Consequently, they cannot be considered as conventional reservoir rocks.
However, these sandstones can be investigated as potential reservoirs for tight gas. For shale
gas and tight gas traps are not required. This is a real advantage for the exploration of these
unconventional resources. On the other hand, it is a real disadvantage that the depositional
model of such sandstones is not revealed for the entire basin yet.

Zonguldak Basin has both for bituminous coals and for unconventional hydrocarbon resour-
ces a remarkable potential. However, only a small fraction of this potential is being used due
to some shortcomings. The main shortcomings are related with the lack of subsurface geology
and of research for unconventional resources such as shale gas and tight gas. An appropriate
utilization of this potential would only be possible, if the basin should be studied by a target-o-
riented, holistic and multidisciplinary approach.
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