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GasConsult International Inc. offers a non-exclusive Multi Client Study (MCS) that will enable participants 

to predict the quality and quantity of gases and liquids expelled from different source rocks of the study 

covering an area from the Western Barents Sea to the border of the Russian Barents Sea.   

We offer a combination of laboratory-based analyses that simulate the gas and oil formation process and 

allow prediction of economically critical data (see Fig.1):  

1) Compositional kinetics for a prediction of the quantity and quality of oils and gases in the Barents 

Sea petroleum systems.  In particular, our analyses will allow a prediction of: 

¶ Gas/oil ratios, 

¶ API gravity and Viscosity, 

of the expelled fluids as a function of maturity of the source rocks  

2) Calibrations of gas isotope data for the following derived petroleum system information:  

¶ the temperature of gas formation, depth of gas kitchen, degree of uplift 

¶ amounts of liquids that can be expected, 

¶ properties of liquids associated with gases. 

We offer the following 10 source rocks samples for this study: 

Area Well / Locality 

Chrono-

stratigraphic 

unit 

Formatio

n 

Depth  

(m)
1
 

Lithology 
TOC 

(%) 

Tmax 

(°C) 

HI  

(mg 

HC / g 

TOC) 

Origin
2 

Barents 

Sea 
7122/2-1 L Cretaceous Kolje 1780 

shale/claysto

ne 
1.98 436 118 NPD 

Barents 

Sea 
7226/11-1 U Jurassic Hekkingen 1195 

shale/claysto

ne 
9.28 418 284 NPD 

Barents 

Sea 
7219/8-1 S U Jurassic Hekkingen 4270-4276     NPD 

Barents 

Sea 
7124/3-1 U Triassic 

Fruholme

n 
1328 siltstone 12.00 431 340 NPD 

Barents 

Sea 
7226/11-1 M-U Triassic Snadd 1744.8 

shale/claysto

ne 
5.25 433 298 NPD 

Barents 

Sea 
7323/7-U-1 M Triassic 

Steinkobb

e 

110.07-

110.22 
mudstone ~7

3
 426

3
 

388-

527
3 SPR 

Svalbard 
Nordaustlande

t 
M Triassic Botneheia (outcrop) mudstone 8.00

4
 446

4
 620

4
 SPR 

Svalbard Barentsøya M Triassic Botneheia (outcrop) shale 6.50 436 464 SPR 

Barents 

Sea 
7128/6-1 U Permian Røye 1733-1739     NPD 

Barents 

Sea 
7128/6-1 

L 

Carboniferou

s 

Soldogg 2240-2250 coal 30-70 432 
200-

300 
NPD 

1
 7323/7-U-1 relative to sea bed, all other samples relative to RKB 

2
 NPD = Norwegian Petroleum Directorate, SPR = SINTEF Petroleum Research 

3
 Average value or range of values obtained from samples at 110.0 and 111.0 m 

4
 Values obtained from a nearby sample 
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We offer to analyze a selection of 3-4 source rocks samples which will be made jointly by the first 3 or 4 

participants (see 1.2 for details). With the project results, participants will receive the following 

deliverables for each source rock: 

1) The economically critical properties of fluids and gases and their relationship to burial 

temperature and maturity: 

¶ API gravity and Viscosity 

¶ Gas-Oil Ratio 

¶ Carbon isotopes of methane, ethane and propane   

2) Activation Energy Distributions of oil and gas components for basin modeling using custom 

kinetics 

3) Instantaneous and Cumulative gas isotopes for assessment of uplift 

Using these data in context with geo-history, data participants will be able to: 

1) identify active source 

rocks in their license 

area, 

2) predict oil quality and 

quantity as well as Gas 

Oil Ratios for any burial 

temperature, 

3) determine the total gas 

and oil potential in active 

source area.  

  

The type of project 
results that will be 

delivered by the MCS 
are Isotope calibrations 

(a) and API gravity 
predictions (b). Note 

that the project results 
will specifically apply 

to Barents Sea source 
rocks. 

 

 
We will start the project with EITHER: 

a. four companies signing up with a contribution $48,000 per company, in which case we will 

conduct the above described calibrations on a selection of four source rocks. 

b.  three companies signing up with a contribution of $ 56,000 per company, in which case we will 

conduct the above described calibrations on a selection of three source rocks. 

These initial participants will jointly select the source rocks for the study from our inventory. 

Participants who join after the start of the project (late-entrant) will pay: 

a. A late-entrant fee of $60,000 in case of 4 initial study participants 

b. A late-entrant fee of $70,000 in case of 3 initial study participants. 

We request a down payment of 50% of the project costs per participant upon signing the License 

Agreement and receipt of a purchase order.  
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We propose to deliver the study results and data by end of October 2011. For us to meet this ambitious 

timeline, we are asking commercial and contractual commitment to the study by July 15
th
, 2011.  Later 

start dates will result in a delay of the delivery of the results. 

As soon as three companies have signed the agreement we will start the project immediately with a kick-

off meeting in Stavanger. 

 
 GCI will conduct the Multi Client Study under a Data Licensing Agreement. GCI will own the data and 

participants will receive an exclusive license to the data for three years after completion of the project. 

However GCI can sell the project to new participants after start or completion of the project. 
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The Norwegian Barents Sea is a recognized and established oil and gas province of great interest. 

Several recent events attest to the renewed interest in this area: 

¶ The very active 21
st
 round in the Norwegian Barents Sea  and the plan for a new APA round in 

late 2011, 

¶ The settlement of border disputes between Norway and Russia, 

¶ The recent discovery of oil in the Skrugard prospect by Statoil, Eni and Petoro, 

¶ The completion of LNG capabilities for development of gas fields such as Snøhvit, 

¶ The re-assessment of the reserves of Eniôs Goliat oil field in the Hammerfest Basin. 

One of the key questions for successful exploration in the Norwegian Barents Sea is the recognition of 

the fundamental character of its multi-source petroleum systems e.g. gas, gas-condensate or oil. All have 

been encountered in the major accumulations in the Barents Sea  for example gas in Albatross,  gas-

condensate and oil in Snøhvit and oil in the recently found accumulation in Skrugard  

We propose an unrestricted Multi Client Study in which we use laboratory-based oil and gas formation 

simulation experiments (pyrolysis) to develop predictive capabilities based on compositional kinetics of 

source rocks and isotope calibrations of individual gas components.   

We offer this Multi-Client Study (MCS) following two very successful similar multi-client projects that we 

conducted in the Norwegian Sea and in West Greenland (see our website http://www.gas-

consult.com/Reports.htm#). This encourages us to offer this technology in the Barents Sea. 

The source rocks that we offer for this project as well as the methods that we apply and their relevance to 

the Barents Sea are described in Appendix 1. 

 
The multi-client study will be conducted and coordinated by Martin Schoell of GasConsult International 

Inc. (GCI). Collaborators/Consultants in this project are: 

¶ GeoIsochem Inc. will conduct the pyrolysis analyses and isotope modeling under the supervision 

of Dr. Yongchun Tang 

¶ SINTEF Petroleum Research in Trondheim who provided source rock samples from Svalbard and 

the Barents Sea and may assist with geologic data integration. 

Legal counterpart will be GasConsult International Inc.  Please see Appendix 1 for the proposed 

Licensing Agreement. 

 

http://www.gas-consult.com/Reports.htm
http://www.gas-consult.com/Reports.htm
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We will offer 10 source rock samples for this project including valuable Triassic source rock samples from 

Svalbard. The first participants will jointly select up to 4 of these 10 source rocks for the study. For the 

selected source rock samples we will conduct laboratory heating experiments in sealed gold tubes for  

1) Compositional reaction network modeling of produced gases and liquids.  These analyses will 

provide compositional changes of gases and fluids under geological heating rates, including: 

¶ C4-C15 condensate yields 

¶ C15+ oil yields 

¶ Gas/Oil ratios 

¶ API gravity and viscosity. 

2) calibration of gas isotopes which will provide for each selected source rock temperature 

calibrations of carbon isotopes for methane, ethane and propane generated by primary cracking 

of kerogen.  

Combining compositional kinetics data with the isotope calibrations will allow a prediction of critical data 

from the isotopic composition of gases encountered during drilling or in surface seeps. 

Specifically, participants will be able to use the data for   

¶ the identification of active source rocks in the petroleum systems, 

¶ the prediction of oil quality and quantity, 

¶ the determination of maturity and source of thermogenic gases,  

¶ the prediction of Gas/Oil ratios based on gas isotope values, 

¶ a determination of the timing of oil and gas formation, 

¶ an assessment of the depth and temperature of oil and gas kitchen, 

¶ the prediction of the gas potential of a gas kitchen.  
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We will start the project with EITHER: 

a) four companies signing up with a contribution $48,000 per company, in which case we will 

conduct the above described calibrations on a selection of four source rocks. 

b)  three companies signing up with a contribution of $ 56,000 per company, in which case we will 

conduct the above described calibrations on a selection of three source rocks. 

These initial participants will jointly select the source rocks for the study from our inventory. 

Participants who join after the start of the project (late-entrant) will pay: 

a) A late-entrant fee of $60,000 in case of 4 initial study participants 

b) A late-entrant fee of $70,000 in case of 3 initial study participants. 

We request a down payment of 50% of the project costs per participant upon signing the License 

Agreement and receipt of a purchase order.  

 
 GCI will conduct the Multi Client Study under a Data Licensing Agreement. GCI will own the data and 

participants will receive an exclusive license to the data for three years after completion of the project. 

However GCI can sell the project to new participants after start or completion of the project. 

 
We propose to deliver the study results and data by end of October 2011. For us to meet this ambitious 

timeline, we are asking commercial and contractual commitment to the study by July 15
th
, 2011.  Later 

start dates will result in a delay of the delivery of the results. 

As soon as three companies have signed the agreement we will start the project immediately with a kick-

off meeting in Stavanger. 
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We have collected 10 source rocks for the study as shown in the following Table 1 and Figure 1. 

Table 1:  Source Rock Samples for the Multi-Client Study. 

Area Well / Locality 

Chrono-

stratigraphic 

unit 

Formation 
Depth  

(m)
1
 

Lithology 
TOC 

(%) 

Tmax 

(°C) 

HI  

(mg HC / 

g TOC) 

Origin
2 

Barents 

Sea 

7122/2-1 L Cretaceous Kolje 1780 shale/claystone 1.98 436 118 NPD 

Barents 

Sea 

7226/11-1 U Jurassic Hekkingen 1195 shale/claystone 9.28 418 284 NPD 

Barents 

Sea 

7219/8-1 U Jurassic Hekkingen 4270-4276     NPD 

Barents 

Sea 

7124/3-1 U Triassic Fruholmen 1328 siltstone 12.00 431 340 NPD 

Barents 

Sea 

7226/11-1 M-U Triassic Snadd 1744.8 shale/claystone 5.25 433 298 NPD 

Barents 

Sea 

7323/7-U-1 M Triassic Steinkobbe 110.07-

110.22 

mudstone ~7
3
 426

3
 388-527

3 
SPR 

Svalbard Nordaustlandet M Triassic Botneheia (outcrop) mudstone 8.00
4
 446

4
 620

4
 SPR 

Svalbard Barentsøya M Triassic Botneheia (outcrop) shale 6.50 436 464 SPR 

Barents 

Sea 

7128/6-1 U Permian Røye 1733-1739     NPD 

Barents 

Sea 

7128/6-1 L 

Carboniferous 

Soldogg 2240-2250 coal 30-70 432 200-300 NPD 

1
 7323/7-U-1 relative to sea bed, all other samples relative to RKB 

2
 NPD = Norwegian Petroleum Directorate, SPR = SINTEF Petroleum Research 

3
 Average value or range of values obtained from samples at 110.0 and 111.0 m 

4
 Values obtained from a nearby sample 
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In Table 2, we provide a brief sample description in the order of Table 1 (for locations see Figure 1 

below) 

Table 2:  Brief Description of Samples (locations given in Figure 1) 

Formation Well/Location Description 

Lower Cretaceous 
Kolje Formation 

Well 7122/2-1, 
Loppa High, close 
to Hammerfest 
Basin 

The Cretaceous is mostly immature in the Norwegian Barents Sea, but is 
a potentially active source rock in the western part of Barents Sea. The 
Kolje Formation consists mainly of dark brown grey shales and 
claystones deposited in distal open marine depositional settings. 
Interspersed are organic rich intervals up to 50 m thick. The organic 
matter in the Kolje Formation in well 7122/2-1 is very variable. Hydrogen 
Indices vary from 100 to 750 mg HC/g TOC. The sample we collected 
has a low HI but is still good for the gas kinetics analysis.  

Upper Jurassic 
Hekkingen 
Formation ( 

Well 7226/11-1, 
Norsel High, close 
to Nordkapp Basin 

 

The Hekkingen Formation shales are in the Norwegian Barents Sea 
Type II/III shales that can vary from oil prone (Hammerfest and 
Nordkapp basins) to gas prone (Bjørnøya Basin). Hydrogen Indices 
vary between 100 and 750 mg HC/g TOC. The Upper Jurassic 
succession in the Nordkapp Basin is early mature. 

Upper Jurassic 
Hekkingen 
Formation  

 

Well 7219/8-1 S, 
Bjørnøya Basin 

The Hekkingen Formation shales in the Bjørnøya Basin are of 
special interest since the recent oil discovery at Skrugard. 
Preliminary analyses of our sample indicate a TOC content of 9% 
and a Hydrogen Index of 340 mg/gTOC.  

Upper Triassic 
Fruholmen/Snadd 
Formation 

Well 7124/3-1, 
east of 
Hammerfest Basin 

The Upper Triassic Fruholmen/Snadd Formation shales have locally 
good source rock quality in the Bjørnøya, Nordkapp and 
Hammerfest basins. Hydrogen indices range predominantly from 60 
to 300 mg HC/g TOC. Our sample has a high TOC content and an 
HI that suggests an oil-prone source. 

Middle Triassic 
Well 7226/11-1, 
Norsel High, close 
to Nordkapp Basin 

The lowest parts of Snadd, Kobbe and Steinkobbe formations form 
the source rock for the accumulations and shows in the Nordkapp 
Basin, and are the most promising pre-Jurassic source rock. This is 
a sample of the Middle Triassic Kobbe/Steinkobbe Formation 
located close to the southwestern margin of the Nordkapp Basin. 
Our sample is a rare case of an immature sample with good TOC 
and HI. 

Middle Triassic 
Shallow corehole 
7323/07-U-01, 
Svalis Dome 

This core sample is a mudstone from an interval in the Steinkobbe 
Formation that is comparably rich in TOC and has HI values 
between 527 and 388 mg HC/g TOC. The shallow corehole is 
located at the Svalis Dome, central in the Barents Sea. This unit is 
one of the best hydrocarbon source rocks in the Barents Sea (Mørk 
& Elvebakk 1999, Leith et al. 1992, Vigran et al. 1998). 

Middle Triassic Nordaustlandet 

This outcrop sample is from Svalbard and is a mudstone from the 
Botneheia Formation that at this locality is rich in TOC and has an 
HI of around 620 mg HC/g TOC. The sample is rich in the green 
alga Tasmanites which is contributing to the high liquid hydrocarbon 
generation potential of this source rock (Vigran et al. 2008). 

Middle Triassic Barentsøya 

This shale sample is from an outcrop on Eastern Svalbard and was 
taken from the Botneheia Formation. Its TOC content of 6.5 % and 
the HI of 464 mg HC/g TOC qualifies it as potential source rock. 
The sample is regarded as representative for the Botneheia 
Formation source rock over large areas of Svalbard and the Barents 
Shelf (Mørk & Bjorøy 1984, Leith et al. 1992). 

Lower 
Carboniferous 
Soldogg Formation 

Well 7128/6-1, 
Finnmark Platform 

This sample is an immature coaly shale/mudstone that has high 
TOC and HI values that are relatively high for a coal. The Soldogg 
Formation could be a source of gas in the Finnmark Platform and 
other areas, and may be important for the South Barents Sea. 
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Figure 1: Locations of source rock samples offered in the Multi-Client Study. Map is compiled from 
Figure 1 of Ohm et al. (2008). The added position of Skrugard is approximate and has been taken 
from http://www.scandoil.com/moxie-bm2/bm.pix/skrugard_area_170.gif . 
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The theoretical basis of changes of monitoring compound concentrations during conversion of 

kerogen under elevated temperatures has been established by Tang et al (1996) and is 

systematically applied at the PEER institute (http://www.peeri.org/chem_reactions.htm). 

The methodology is based on the quantification of products during sealed gold tube pyrolysis 

experiments that simulate oil and gas in the laboratory with experiments of different heating rates 

(Figure 2).  

 

 

Figure 2: Reaction scheme for compositional kinetics calculations. 

9

Reaction Scheme

Kerogen

Kerogen Pyrolysis

Secondary Oil Cracking

CokeC6-C14 C1C2C3-C5C15+

CO2

http://www.peeri.org/chem_reactions.htm
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Monitoring the amount of different products during the pyrolysis process and extrapolating the 

temperatures to geologic temperatures and heating allows the determination of changes of critical 

oil properties during the burial history (Figure 3).  

 

 

Figure 3: Change of product concentrations with geologic temperature for 2 source rocks A and B 
based on pyrolysis experiments. A is a gas-prone source and B is an oil prone source. The 
relationships for oil generation (C15+) allow a prediction of optimal oil formation using the 
activation energy distributions that will be provided from these analyses. 
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