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Botuobin
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Gas – 1200 bln m3
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Yurubchen – Tokhom,
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From A.E.Kontorovich et al., 1996



0 200 km

84 96 108 120 132
O O O O O

68
O

60
O

96 108
O O

60
O

Nepa-

Botuobin

Angara-
Lena

Baikit

Katanga

Yenisei 
Ridge

Sayan-Yenisei 
Sineclise

Laptev Sea

Irkutsk

Krasnoyarsk

L.Baikal

Yakutsk

LENA – TUNGUSKA
PETROLEUM PROVINCE

EASTERN
SIBERIA

Angara-
Lena
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Gas – 1.9 trl m3

Oil – 115 mln ton



Region, field
Gas

Bln m3

Oil

Mln ton

Nepa-Botuobin

Chayandin

Verkhnechon/Talakon

1240

760

50

370

Baikit

Yurubchen/Tokhom/Kuyumbin 740 200

Angara-Lena

Kovyktin 1900 115

Explored reserves

Estimated total potential

6 -7 trl

> 20 trl

1 bln

>5 bln

(From  different  sources)



- oil

- organic matter
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- Oil

- Organic matter

(From Galimov, 1986)
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Source rocks: 
Valukhtin suits,Vendian

0.65 – 0.85 bln.y. Corg~3 %

Khaivergin suite, Riphean

1.0 – 1.1 bln years, Corg~3.9%

Source rocks: 
Madrin Formation, Riphean,  

1.4-1.5 bln.y, Corg= 2 - 16%

Iremeken Formation

Corg= 3.48-13.62%

EASTERN
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Geological structure Oil source δ13 C,  ‰

Patom Upland 

Nepa-Botuobin

anticlise

Zherbin suite (Vendian shale), Corg = 2.4%
[2] -36

Jemikukan and Valukhtin suits (Baykal horizon, 0.65 – 0.85 
bln.y.), Corg up to 3 %

[2]

Bugarikhtin suite (Lakhandin horizon, 0.85 – 1.0 bln.y)
Corg up to 12.9%

Khaivergin suite (Kerpul horizon, 1.0-1.1bln.y.), black shale, 
Corg – 1,7%

Yenisey Ridge

Sayan-Yenisei syneclise

Baikit anticlise

Lakhandin horizon (0.82 – 1.1 bln.y)
black shale, Corg up to 15% -31

Madrin Formation (1.4-1.5 bln.y)
Corg= 0.73 up to 2.1%

[1]
-34.4 ÷ - 27.1

Iremeken Formation
Corg= 3.48-13.62%

[3]

1 – Kontorovich et.al., 1999;   2 – Timoshina, 2004;   3 – Philiptsov et.al., 1999.



Region, field
δδδδ13C, ‰ Age of 

reservoirOil Gas

Nepa-Botuobin

average of 12 fields
˗36.0…˗32.9

˗34.5
˗42.6…˗30.1 V -∈∈∈∈

Baikit

Yurobchen

Kuymbin
-33.5 ˗42.5…˗38.5 R

Katanga

Sobin -34.1 ˗41.1…˗37.5 V

Angara-Lena

Kovyktin -35.5 ˗38.4…˗28.4 V -∈∈∈∈

Data compiled from: Zor’kin et al., 1984; Starobinets et al., 1980; Galyshev, 2010; Dakhnova et al., 2011.



Region, field
CH4

%

C2H6

%

C3+

%

Incombustible

N2, % He, %

Nepa-Botuobin

Chayandin

Srednei - Botuobian

85.48

88.61

4.57

4.95

2.58

3.12

6.44

2.93

0.58

0.45

Baikit

Yurobchin - Takhom 81.10 7.31 5.06 6.32 0.18

Katanga

Sobin - Paygin 67.73 3.43 1.55 26.29 0.58

Angara-Lena

Kovyktin 91.39 4.91 1.78 1.52 0.28

(Data compiled from different sources)



δ13C‰ δ D ‰ He%
3He
4He

___-37.16___

-40.65…-32.9

___-140___

-157…-132
up to 0.22 10-8

The upper figure stands for average, the lower ones show the range of variation. 

(Lukin and Dontsov, 2009).



Modified from E.M. Galimov (Organic Geochemistry, 2006)



Galimov, Ryl’kov et al., (2012)

-40

-30

-20

CH4 C2H6 C3H8 i-C4H10

δδδδ13C

4950 m.

5700 m.

7163 m.
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East – Siberian Proterozoic Oils

Lena-Tunguska

petroleum province

δδδδ13C, 

‰

12-13 mma, 

%
St29 /St27

Baikit anticlise -33,3 6,8 4,2

Nepa-Botuobin

anticlise
-34,6 12,3 5,4

In Fanerozoic

-29 ÷ - 26 no < 1



Geological setting Geochemistry of oil δ13C, %

Eastern Siberia 

Nepa-Botuobin anticlise
Vendian-Riphean

ρ = 0.82  S = 0.25% 

Rr/Rh = 0.93

St29/St-27 = 4.2 

C12-C13-mma = 6.8%

-33.3

[1]

Eastern Siberia 

Baikit anticlise
Vendian-Riphean

ρ= 0.84  S = 0.65%, Rr/Ph =0.89

St29/St27 = 5.4   

C12-C13- mma= 12.3% 
-34.6

[1]

India

Bikaner-Nagaur Baghevala-1

Vendian sandstone (infracambrian)

Jodhpur suite

S = 1.21%  Pr/Ph = 0.9 

Steranes: C27(20):C28(21):C29(59)
-32.4

[2]

Pakistan

Punjab Basin, Karampur-1

Infracambrian

Salt Range Series

Heavy oil (tar), S = 5.1%

Steranes: C27(14):C28(14):C29(72)

Pr/Ph = 0.4
-37.0

[2]

Oman
Huqt Group Pre-Cambrian  shallow 

marine clastics and carbonates

S = 1.3 to 6.2%    Pr/Ph = 0.8

Steranes: C27(20):C28(20):C29(60)
-33.7 ÷ -37.2

[3]

Northern America

Grand Canyon 

Chuar Group 

1.3-1.4 bln.y

Steranes: Ct27 predominates 

Presence of gammacerane
-25,5 ÷ -28,0

[4]

Northern America 

White Pine Mine 

Nonesuch Formation (1.1 bln.y)

Lacnstrine deposits, sandstone
Bitumen, seep of oil -30.8 ÷ -34.1

[5]

Australia

McArtur Basin

McArtur Group 

(1.4-1.8 bln. y.)

Pr/Ph < 1,

12-13 – monomethylalkanes

St29   predominates
-32 ÷ -34

[6]

China

Jibei, Huabei Basin, Yangtze 

Platform, Sichuan Basin

Xiamolin, Teiling

Umishan formations,

Late Sinian dolomites

Weiyan Gas Field

St29 predominates -33.3

[7]

Volga-Ural

Sivinskaya Shirkan

Vendian, 

Riphean

ρ=0.96   Res.+Asph=30.84%

High viscous oil
-30.5 ÷ -32.2

[8]

1 – Kontorovich et.al., 2000;  2 – Peters et.al., 1995;   3 – Grantham et al., 1987;  4 – Summons and Capon, 1988; 

5 – Imbus et.al., 1987;  6 – Jackson et.al., 1986;   7 – Korsch,  1991;  8 - Galimov, 1973.
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(From Khabarov and Izokh, 2014)



(From Galimov, Ronov, 
Migdisov (1973)
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Carbonates

(From Halverson et al., 2005)
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(From Pokrovski et al., 2014)



Hydrocarbons in the Precambrian rocks of Eastern 

Siberia originated from bacterial type of organic 

matter deposited in anoxic basins in periods of the 

volcanic activity.

Initial oils are subjected to partial destruction that 

led to formation of the present gas-condensate 

accumulations.

I believe that many Precambrian oil-gas fields in the 

world could have the similar geological history.
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