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The Barents Sea is an ocean area situated between the Norwegian-Russian mainland, the

Cenozoic

the region, both in the Palaeozoic and Mesozoic successions. Palaeozoic source rock banken/
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systems are known from the Russian Barents Sea, e.g. the Devonian marine Domanik facies 1i20ma
in the Timan Pechora area, and oil stains of Carboniferous age are known from onshore
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Table 1. Norwegian Barents Sea wells relevant for this source rock study.

In this study we investigate petroleum potential and thermal maturity of source rock
samples from the Norwegian Barents Sea, as well as the properties of oil and gas from
discoveries and fields located in this promising region on the Norwegian Continental Shelf.
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Fig.1. Structural map of the Barents Sea. Red dots indicate Fig. 2. Stratigraphy in the Norwegian Barents Sea. Proven source interval has TOC 1.4 to 2.0 wt%. The coals have TOC 34 to 80 wt%, the it b e o i A 1 g g AL i A e it el e

well locations. Modified from Johansen et al. (1992). rocks and potential source rock candidates are indicated. mudstones have TOC 1.5 to 4.8 wt%. Petroleum Potential, NPF Special Publication 2, 273-320
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i 'g;, Fig. 3. The vitrinite reflectivity (%Ro) of source rocks increases with burial and subsequent heating. Fig. 3. shows vitrinite reflectivity measurments of

©) Norwegian Barents Sea source rock samples collected at various depths in a number of wells. From this study, it appears that the oil window lies between

1500 to 4000 meters. However, since the Barents Sea area has experienced as much as 3000 m of uplift during the Cenozoic, the oil window is more likely

to exist between 2500 to 5000 meters. Note that the majority of samples, regardless of age, are within the oil window in terms of thermal maturity.
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Fig. 1. T, ., vs Hydrogen Index (HI) plots indicate petroleum potential and thermal maturity for selected source rock samples (TOC > 1wt%) from the
Norwegian Barents Sea. Carboniferous samples, Fig. 1 a), have in general potential for gas, but oil prone shales also occur. The samples appear mid-
mature with respect to the oil window. Most Permian source rock candidates, Fig. 1 b), have only gas potential, although a few oil prone Upper
Permian samples are found in two wells. Maturity for Permian samples ranges from early- to post-mature. Numerous Triassic and Jurassic samples,
Fig. 1 c) and d), show both oil and gas potential, and thermal maturities generally corresponding to the upper - middle part of the oil window.

Conclusions

a) b) 0 d)

= We have indentified Lower Carboniferous, Upper Permian, Upper Triassic and Upper Jurassic petroleum source rocks
from the Norwegian Barents Sea

= Carboniferous source rocks are gas prone coals and mudstones, and to a lesser extent, oil prone shales
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Fig. 2. Values for TOC (wt% of total organic carbon in source rock) and S2 (source rock petroleum potential, mg petroleum per g TOC) indicate the

richness and quality of source rock candidates. Only samples with TOC > 1wt% are regarded as source rock candidates. Carboniferous and Permian

samples, Fig. 2 a) and b), have fair to good potential. Triassic samples, Fig. 2 c), have good to rich potential. Jurassic samples, Fig. 2 d), have by far

the best petroleum potential of the investigated samples. Note that increased maturity of a source rock sample decreases the petroleum potential.

« Upper Permian source rock samples from two wells are oil prone, with fair to good potential

= Triassic marine source rocks are oil and gas prone, with good petroleum potential

= Jurassic marine source rocks are oil and gas prone, with excellent petroleum potential

* The majority of the samples have thermal maturities within the range of the oil window (0.6 to 1.3 %Ro)

« The oil window in the Norwegian Barents Sea is located approx. between 2500 to 5000 meters (8200-16400 feet)




