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Abstract

The pebble shale unit and lower part of the Hue Shale comprise the
Lower Cretaceous, relatively condensed, organic-rich mudstone
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Introduction

Although the petroleum potential of the North Slope of Alaska has
been investigated extensively [e.g., see Magoon and others (1987) and
USGS Open-File Report 98-34 (1999) and references therein], very few

A High Resolution Study of Petroleum Source Rock Variation, Lower Cretaceous (Hauterivian and Barremian)
of Mikkelsen Bay, North Slope, Alaska

Methods

Core samples were collected approximately every 1 to 1.5 ft or wherever a
facies change was visible in the core. Unusually thin polished thin sections
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succession of the eastern North Slope of Alaska. The pebble shale high-resolution stratigraphic studies exist in the literature. A notable (apprgxunately 20 microns thick) were [PEPELEE EIrl photograph? el T i o ILD ohmﬁw
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| ~ NORTERN M \ | e i3 Tmax, the temperature of maximum S2 yield in © C prodpctlon 1'ndex (PI) is the lowest of the 3 units averaging 0.09, and the ydrqgen index Ql 5 8]) i g, 2t also considered the possibility that the pebble shale unit has already generated and
, , o , Stratigraphic column for the northern part of the Arctic cole Bhenge =108 - EE— TOC, the total organic carbon in weight % (HI) is the highest at 336 (278-449) mg HC/g TOC. On plots of 52 vs TOC (At Right) (after N0 5 9] v 1. subsequently expelled hydrocarbons --thereby lowering its S1 values; however, we found
Index Map showing the location of the Mobil-Phillips Mikkelsen Bay #1 well of this study. Also shown . - o o = carbonate cemented mudstone HI, the hydrogen index, 52/ TOC, an indicator of kerogen type, in mg HC/g Cor: Langford and Blanc-Valleron, 1990) the average HI of the lower part of the pebble shale unit ] ] ' hemical losic evid thi
. . . I National Wildlife Refuge. Principal organic-rich i . ’ ‘ : " ¢ & . ¢ . ) . ] ] 4 & no geochemical or geologic evidence to support this.
are important wells near the 1002 area of the Arctic National Wildlife Refuge and Emerald Island, where . . . . ) 1 v " O], the oxygen index, S3/TOC, an indicator of kerogen type, in mg CO2/g Corg (samples 12-31) is 447 mg HC/g TOC. The S2/S3 ratio is the highest of the succession, o+ttt (i S O~ S Y (S E— oF
the Lower Cretaceous succession is described by Macquaker, Keller, and Taylor (1999). mudstone intervals are shown as solid black lines. gﬁﬁifﬁﬁ:ﬁ 11,705 e uffor bentonific mudstone P, the production index, S1/S1 + S2. An indicator of thermal maturity in a source rock, enerallv 20-40. but as hich as 60 150 Dg .. . ..
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S1/TOC, the ratio of hydrocarbons generated, in mg HC/g Corg The upper part of 'the pebble shale unit and possibly the GRZ of the Hue Shale generally TOC inwt % TOC in wt % ] D'D,/D‘ mudstones in the overlying unit have generated hydrocarbons. This upper and more
Ack 1 d n ha.ve SOHICdtl‘/af\iel .““?ZS Cif 9311?}? m1crosecond?/ ft,bbUt tthese detCl;;Bé}S(t% to 11€S_S :ﬂaﬂ 80 Lower part of pebble shale unit, Upper part of pebble shale unit - variable mudstone succession, equivalent to the upper part of the pebble shale unit and
cKnowle ements microseconds/ it coincident wi e occurrence or carbonate cemented intervals mn the core _ _ L L ‘ possibly the lower part of the Hue Shale, is also predominantly type II, oil-prone source
g at approximately 11,615 ft. Gamma-ray response is approximately 150-180 API units, and Hl= 447 and ?Hue Shale, HI= 310 0 50 100 150

rocks; however, these mudstones, for the most part, have already generated hydrocarbons,
thereby lowering S2, TOC, and HI and relatively increasing S1 values. This explains their
low present day average HI value determined by plotting S2 versus TOC. The original S2
and TOC values for this upper unit were probably closer to or greater than present values
for the lower part of the pebble shale unit, suggesting that the kinetics of hydrocarbon

We thank Mobil Oil Company (now Exxon/Mobil) for permission to sample and analyze their core, Michael
Mickey and Hideyo Haga for sharing their analysis of the fauna and flora, and Mary McGann and Isabella
Premoli Silva for identifying calcitic, benthic foraminifera in thin section. We also appreciate the stimulating
discussions we have had with many individuals -- too numerous to name (you know who you are), review of
the abstract by Ken Bird, and poster production by Zenon Valin.

resistivity varies from approximately 2.5-4 ohm m except in the carbonate cemented interval, Oxygen Index (OI)

where it rises to 10 ohm m. Average TOC is 3.5 wt % and S2 is 7.2 mg HC/g rock. S1 is
significantly higher than in the lower pebble shale unit, and generally in the range of 2-3 mg
HC/g rock. The production index (PI) is much higher than in the lower part of the pebble

shale unit -- averaging 0.23, and the hydrogen index (HI) is lower -- averaging 204 (59-397)
mg HC/g TOC. On plots of S2 vs TOC (At Right) the average HI of this unit, excluding 4
outliers, is 310 mg HC/g TOC. The S2/S3 ratio is generally 10-20.

generation in the upper unit are faster. The one sample, #39, that might be interpreted as
gas prone (Peters, 1986) because of very low S2 and HI, despite 3.16 % TOC, is from a
weathered sample of the core within the upper unit.
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