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Ust Devoniyen- Alt Karbonifer yasli Bakken Formasyonu Kuzey Amerika’nin énemli kaynak ka-
yalarindan biridir. Bakken Formasyonu Alt-Orta ve Ust olmak {izere ii¢ ayr1 {iyeden olusmaktadr.
Alt ve Ust Bakken Uyeleri, siyah renkli seyller ve yiiksek kaliteli kaynak kayalar olup Orta Bakken
Uyesi’ni, Bakken Formasyonu altindaki Three Forks Formasyonunu ve iistiindeki Lodgepole For-
masyonunu beslemektedir. Orta Bakken Uyesi genel olarak siltli-kumlu dolomitlerden olusmak-
tadir. Bu calismanin amaglari, Orta Bakken Uyesi’nin Williston Havzasi’ndaki ¢okelme ortami
dagilimimin incelenmesi, diyajenez siire¢lerinin ve hazne kaya kalitesi’nin irdelenmesidir.

Orta Bakken Uyesi’nin hazne kaya kalitesi genel olarak mineralojik bilesim ve ¢imentolanma
stireglerinden etkilenmistir. Dolomitlesme ¢ok yaygindir ve kristal ve ¢imento olarak gozlemlen-
mistir. Buna ek olarak, kuvars, potasyum felspat, kil ve pirit ¢imentolanmalar1 da mevcuttur. Do-
lomitlesme disinda pirit ¢imentolanmasi da bosluklarin azalmasinda énemli rol oynamustir. Uye
igerisinde, taneler arasi, tane i¢i, ¢atlak ve moldik poroziteler tespit edilmistir.

Bu ¢alismada, Orta Bakken Uyesi icerisinde bes litofasiyes ve bir kumlu seviye tespit edilmistir.
Bu calismay1 onceki ¢alismalardan ayiran en temel 6zellik, havza igerisindeki kumlu seviyenin
bar veya kanal dolgusu olarak nitelendirilmesidir. Havza boyunca karotlarin yardimi K-G, D-B,
KD-GB, KB-GD dogrultulu enine kesitler hazirlanmistir. Bu kesitlere gore, biitlin litofasiyesler
havzanin kenarlarina dogru incelmektedir ama havza igerisinde bulunan antiklinaller litofasiyes
kalinliklarint bolgesel olarak etkilemistir. Litofasiyes C igerisinde bulunan kumlu seviye havzanin
ortasinda en kalin seviyeye ulagmaktadir. Litofasiyes C ve D yaklasik %80 dolomit orani ile en
yiiksek dolomit oranina sahiptir. Kuyu loglar1 %4-8 arasi porozite sunmasina ragmen, ince kesitler
tizerinde yapilan nokta sayma yontemi, maksimum %S5 e kadar porozite sunmaktadir. Orta Bak-
ken Uyesi’nde goriilen diyajenetik siiregler sirasi ile; mikritlesme, mekanik ve kimyasal sikilagma,
kalsit ¢imentolanmasi, dolomitlesme, pirit ¢imentonmasi, mikro-kristalli kuvars ¢imentolanmasi,
sintaksiyal kalsit tane bilyiimesi, kuvars tane bilylimesi, potasyum feldispat tane bilylimesi, dolomit
¢ozlinmesi, feldispat ¢oziinmesi, dedolomitlesme, ¢atlaklanma, anhidrit ¢imentolanmasi ve hidro-
karbon depolanmasidir.
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ABSTRACT

The Upper Devonian-Lower Mississippian Bakken Formation in the Williston Basin is an
important source rock for oil production in North America. The Bakken Formation is com-
prised of three units: Upper and Lower Bakken black shales and Middle Bakken Member.
Upper and Lower Bakken shales are high quality source rocks which source reservoirs in the
Middle Bakken, Upper Three Forks and Lower Lodgepole Formations. The Middle Bakken
Member, consisting of predominantly gray, silty and sandy dolostone, is under investigation in
this study. The goals of this study are to determine the regional distribution of lithofacies and
depositional environments of the Middle Bakken Member and explain diagenetic sequence and
reservoir quality parameters in the Williston Basin.

The reservoir quality of the Middle Bakken Member is mainly influenced by mineralogical compo-
sition and cementation. Dolomitization is pervasive throughout the unit, and also occurs as crystal
and dolomite cement. Moreover, cementation occurred including quartz overgrowths, K-felspar,
clay cement and pyrite as both cement and nodules. Not only dolomitization but also pyrite ce-
mentation plays an important role in reducing pore space in the reservoir. The pore types that were
identified are intergranular, intragranular, fracture and moldic pores.

In this study, five lithofacies and one sandy interval within lithofacies C were described throughout
the North Dakota portion of the Williston basin. The sandy interval in Lithofacies C was interpreted
as bars or channel fills, which differentiates this study from previous studies in terms of core desc-
ription. N-S, W-E, NE-SW, NW-SE oriented cross-sections drawn via cores suggest that the lithofa-
cies of the Middle Bakken Member pinch out towards the edges. However, the anticlines in the basin
affect their thickness distributions. Sandy interval in Lithofacies C reaches its thickest succession
in the center of the basin. Lithofacies C and D consist of up to 80% of dolomite although the other
lithofacies consist of relatively lower dolomite (up to 65%). While well logs indicate 4-8% of po-
rosity, point-counting results show up to 5% of porosity. The sequence of diagenetic events in the
North Dakota portion of the Williston Basin is from youngest to oldest: micritization, mechanical
and chemical compaction, calcite cementation, dolomitization, pyrite cementation, microcrystalli-
ne quartz cementation, syntaxial calcite overgrowth, quartz overgrowth, K-Feldspar overgrowth,
dolomite dissolution, feldspar dissolution, dedolomitization, fracturing, anhydrite cementation and
hydrocarbon migration.
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