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 TOC  206

, 

,  (  1.10

, 2016]).  R0
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.
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, .

 -2  +2%.
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.
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 5-15% (  1.21), , 
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,  [ , 2007; . .,
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 [ …, 1987; , 2007]. 
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 [ ., 1988] , 

.
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. , 

, 

 [ ., , 1980].

 4  (

) 

 10%. -

 11015 
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 [ ., 1986], 
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.  14, . 2859,2 )
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.  14, . 2859,2 )
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 (320 ). 
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 1%.

 4
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 11015. -
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-

. ; 

.
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. . 100 , 
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1757,80 )

. . 100 , 

.  11015, .
1757,80 )
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 1.24 

 ( . 

32).

. .70, .II
.  32, . 2179,02 )

. .70, .+
.  32, . 2179,02 )

 1.24 - 
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, 

 (57%), 

(29%). . 
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. ,

.

 2017 

 [Shaldybin & all, 2017]. , 

,  83  6 , 

. , 

,

, , 

. ,

.

 1.25.

 1.25 -   

, 2018]

35-60%

9-17%

0-5%

4-8%
4-8%

5-15%

0-10%

1-2%

0-1%

15-25%
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1.4.1. 

, 1985; ., 1984; ., 1987; ., 1988;

, 1999; ., 2015].

 2016 .  [ ., 2016]

: , 

. 

 400

 15 , , 

. , 

, 

.

 3000 .

: 25%  50%  10% - 

.  « » : ,

 (  50%) 

 (  50%).

. 

:  10% - 

.  10% 

»  « » . 

 « » 

 <25%  >25%, .

 25-50% 

 >10%  ( ,
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, ),  ( , -

, , , ) 

 ( -

).

 1.1.

 ( >10%): 

 « » : 18.8%  15.0%, 

 13.2%  6.9 %,  56.9% 

61.9 %, .

 [ ., 2016] 

, 

 0.5%. 

 (1.9%)  « »  (2.1%), 

 57.7/34.9% 

60.5/16.7%, , . 

: 5.5%  8.3%, .

 « » 

 (3.7%  0.3%), 

 70.6/3.6%  60.1/14.8%,

.

.  11

,  4-2 

 ( =25-50%)  ( 25%).

, .

: 

(10.4%),  (18.1%)  (12.2%).

 1.26 

.
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 1.1 - 

min max . min max . min max . min max . min max . min max .
- - - - 0.0 91.7 41.9 0.0 90.8 24.9 0.0 38.3 6.5 0.0 94.1 9.7 0.0 54.3 11.5 0.0 59.0 5.5 3522 100.0

1 >50 - - - 50.0 91.7 59.1 0.0 49.9 18.4 0.0 24.5 5.1 0.0 30.2 3.2 0.0 37.9 10.4 0.0 13.9 3.7 1192 33.8
1-1 >50 - - <10 50.0 91.7 61.9 2.0 49.9 19.6 0.0 23.6 5.0 0.0 30.2 3.7 0.0 10.0 6.9 0.0 12.4 2.9 530 15.0
1-2 >50 - - >10 50.0 84.6 56.9 0.0 37.9 17.5 0.0 24.5 5.2 0.0 19.4 2.8 10.0 37.9 13.2 0.0 13.9 4.3 662 18.8
2 - >50 - - 0.0 48.7 25.4 50.0 90.8 59.2 0.0 16.8 3.8 0.0 17.1 2.6 0.0 31.4 7.0 0.0 14.3 2.1 141 4.0

2-1 <25 >50 - - 0.0 24.9 16.7 50.1 90.8 60.5 0.0 16.8 6.5 0.0 17.1 4.3 0.0 31.4 8.3 0.0 14.3 3.6 74 2.1
2-2 >25 >50 - - 25.2 48.7 34.9 50.0 74.8 57.7 0.0 11.0 0.7 0.0 13.0 0.8 0.0 19.2 5.5 0.0 6.2 0.5 67 1.9
3 - - >50 - 0.0 35.3 11.0 0.0 35.4 8.8 0.1 10.7 2.8 50.0 94.1 69.8 0.0 21.9 4.3 0.0 15.6 3.3 141 4.0

3-1 - - >50 <10 0.0 35.3 8.5 0.0 32.9 7.1 5.6 3.7 2.2 50.0 94.1 67.9 0.0 8.8 2.9 2.7 9.9 2.4 131 3.7
3-2 - - >50 >10 4.5 25.1 12.2 0.0 13.2 6.5 1.0 6.5 3.0 52.6 73.8 60.1 10.2 21.9 14.8 0.0 6.9 3.3 10 0.3
4 <50 <50 <50 - 3.1 77.6 35.1 2.2 49.9 27.3 0.0 38.3 7.8 0.0 50.0 9.9 0.0 54.3 13.0 0.0 59.0 6.8 2048 58.1

4-0 25-50 <25 <25 <10 26.2 50.0 43.0 7.0 24.8 19.8 0.0 38.3 9.2 0.0 25.0 12.9 0.0 10.0 7.8 0.0 26.2 7.3 84 2.4
4-1 <25 25-50 <25 <10 3.1 25.0 20.3 26.3 49.8 42.4 0.9 21.5 12.7 0.9 24.4 10.0 0.3 10.0 4.9 0.0 43.5 9.8 125 3.5

4-2 - <25
<25

25-50
25-50 - 7.1 77.6 25.0 2.2 46.3 22.6 0.0 27.9 6.6 1.2 50.0 30.6 0.0 15.5 6.7 0.0 47.4 8.3 70 2.0

4-3 <25 <25 <25 >10 7.0 24.5 16.6 7.1 38.0 23.4 2.1 11.2 7.2 5.5 35.7 20.0 10.2 32.9 19.6 0.0 53.8 13.1 55 1.6

4-4
-

25-50 25-50 <25 <10 25.4 50.0 38.8 25.0 49.8 34.4 0.0 21.8 9.2 0.0 23.3 6.2 0.0 10.0 6.3 0.0 26.1 5.0 365 10.4

4-5
-

25-50 <25 25-50 - 25.2 47.9 35.3 4.7 24.5 13.8 0.0 9.5 3.9 25.5 49.5 36.3 1.7 9.8 6.3 0.0 15.8 4.4 52 1.5

4-6
-

25-50 <25 <25 >10 25.2 50.0 41.7 10.3 25.0 20.5 0.0 32.3 7.4 0.0 24.8 6.7 10.0 46.5 16.7 0.0 22.9 7.1 636 18.1

4-7
-

<25 25-50 <25 >10 4.5 24.8 19.0 25.1 49.7 33.4 0.0 16.8 8.9 0.0 23.9 10.8 10.0 54.3 18.7 0.0 28.5 9.2 142 4.0

4-8
-

<25 <25 25-50 >10 6.8 24.8 18.4 9.0 25.9 18.5 0.0 17.8 6.1 25.2 48.7 34.9 10.2 32.6 15.2 0.0 17.8 6.8 60 1.7

4-9
-
- 25-50 25-50 <25 >10 25.3 49.8 37.2 25.0 49.9 31.5 0.0 20.4 6.1 0.0 24.7 4.4 10.1 36.8 15.6 0.0 23.8 5.2 430 12.2

4-10
-

- 25-50 <25 25-50 >10 25.4 43.8 31.1 7.9 20.7 14.2 2.2 10.2 5.3 26.1 46.3 31.7 10.1 19.0 12.7 0.0 11.7 5.1 23 0.7

4-11 <50 <50 <50 - 15.4 29.8 18.3 12.0 30.5 21.2 4.0 23.3 8.9 1.8 27.8 10.9 0.9 7.6 4.7 3.0 59.0 35.9 6 0.2

, %, . % , . %
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 1.26 - 

, 2018]

: , 

 ( , ). 

,   - ,  – ,  – 

. « » , 

 – ,  – .

, 

,  « » , 

, ,  « » .

.  (  1.2)  1.27.
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 1.2 -  

 [ ., 2016],  –
.

 1.27 - 

., 2018] 

 – 

58.1%  69.7%, .  (33.8%)

 – , 

 - 19.9%. 

 – : 

, %
., 2016], %

100.0 100.0
1 33.8 19.9

1-1 15.0 8.1
1-2 18.8 11.9
2 4.0 0.5

2-1 2.1
2-2 1.9 0.5
3 4.0 9.8

3-1 3.7 8.8
3-2 0.3 1
4 58.1 69.7

4-0 2.4 1.8
4-1 3.5 1
4-2 2.0 1
4-3 1.6 1.3
4-4 10.4 19.7
4-5 1.5 1
4-6 18.1 17.9
4-7 4.0 1.8
4-8 1.7 6.3
4-9 12.2 14.9
4-10 0.7 3
4-11 0.2

3522 400

, %
., 2016], %
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(4%)  (4%),  (0.5%  9.8%,

).

, 

-

.  (  2 )

 (10.4%  19.7%), 

.

,  15 , 

, 

, .

, , , 

.

 1.3.1 , 

 10-30%.

 1.3.2 

.

, 

, . 

, 

.

, 

, , 

 [ ., 2016], 

.
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0.0
10.0
20.0
30.0
40.0
50.0

60.0
70.0

, , 

, 

. 

 [ ., 2005].

 1.28 

. : , , ,

: -

, .

»  (70%),  59% 

, .   

 –  3%, 

 2-3 . 

 (9%)    (11%).

 1.28 - 

, 2018]

, , 

 (13%),  (7%),  ( ) 8%.
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 - 10%,  – 

 – 4%.

, 

, , 

,  ( . 

), , 

.



66

1.4.2. 

: . , . , . ,

. , . , . , . , . , .

, . , . , . , . , .

, . ,  . , . , .

 ( )  192

 30  22 , 

 1998  2007 .

, 

. . .

, 

 [ ., 2016]. 

 1  2018 .  “  XXI ” [ ., 2018].

: 

 (37%)  (26%),  8%:

, , .

. 

: 

.

 ( ) 

 ( ) : 

 (  1.3).
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 1.3 - 

. 

,

. 

 +80 . , 

) . 

 (  – -

), , 

.

min max min max min max
0.0 11.5 4.6 35 0.00 1.47 0.11 35 2.25 2.74 2.93 35
0.0 3.1 0.2 58 0.00 88.40 1.82 58 1.90 2.55 2.23 57
- - - - - - - - - - - -

0.0 2.2 0.9 4 0.00 0.01 0.00 4 2.55 2.76 2.61 4
- - - - - - - - - - - -
- - - - - - - - - - - -

0.0 0.4 0.1 3 0.00 0.03 0.01 3 2.37 2.75 2.50 3
- - - - - - - - - - - -

0.0 1.2 0.3 5 0.00 1.23 0.35 5 2.24 2.34 2.29 5
- - - - - - - - - - - -

0.0 2.0 0.3 13 0.00 2.14 0.18 14 2.08 2.63 2.22 13
0.0 2.5 1.3 5 0.00 198.90 39.78 5 2.32 2.45 2.39 5
0.0 0.0 0.0 1 0.00 0.00 0.00 1 2.33 2.33 2.33 1

min max min max min max
0.3 15.1 6.3 48 0.00 44.30 1.94 42 2.12 2.96 2.48 47
0.1 9.9 5.0 70 0.00 1150.00 61.09 65 2.18 3.13 2.43 70
5.4 5.4 5.4 1 - - - - 2.62 2.62 2.62 1
0.0 3.7 1.6 15 0.00 1.31 0.10 14 2.17 2.76 2.40 15
2.2 2.2 2.2 1 - - - - 2.36 2.36 2.36 1
4.0 4.0 4.0 1 - - - - 2.53 2.53 2.53 1
1.3 5.0 3.2 4 0.04 1.32 0.48 3 2.19 2.43 2.33 4
3.7 7.8 5.8 2 5.25 5.25 5.25 1 2.57 2.57 2.57 2
2.4 2.4 2.4 1 - - - - 2.48 2.48 2.48 1
2.2 7.4 5.7 8 0.31 18.10 8.05 7 2.37 2.58 2.46 8
3.8 3.8 3.8 1 14.80 14.80 14.80 1 2.39 2.39 2.39 1
1.5 10.2 5.0 15 0.15 115.10 19.96 16 2.13 2.80 2.39 16
1.0 19.0 5.4 15 0.00 157.80 19.24 9 2.25 5.33 2.58 15
0.4 5.7 1.4 4 0.00 0.01 0.01 2 2.24 2.40 2.30 4
3.9 3.9 3.9 1 0.00 0.00 0.00 1 2.25 2.25 2.25 1

, % , 

, % , 
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 ( ) ,

 10 :  (35), 

 (58)  (13). 

 4,6%, 0,2%  0,3%, . 

 6%, 

 8,2  11,5%. 

,  1%  93% 

85% .

 ( ) 

 0,1 , 1,8  0,2 , . 

0,001 .  0,1 : 9%

), 20% ( )  14% ( ).

:

 (48),  (70),  (15) -

 (15)  (15).

 6,3%, 5%, 1,6%, 5%  5,4%, . 

 10%  6% ( )  22% ,

 15%. 

, 

5–8%. : 

 2%,  3,7%. 

 5–8% 

 4–8% 

 1.29).

 1,9 , 61,1  18,3 , , . 

. 

. , , 
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: 41%  0,01  (

 72%),  13%  1  (  6%).

 1.29 - 

., 2018]

 10% 

.  0,1–10 

 ( )  ( )

 (  1.30)

  1.30 - 

., 2018]
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.

 (  1.31 ) 

 0,5%,  5–11%.

 0,001 ,  0,1 .

) 

) 

., 2018] 

 1.31 - 
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 (  1.31 ) ,

, : 

2%  8%,  0,1  10 , 

. : 

 (  0%  4%)  (

0,0001  0,01 ), , 

 (  8%)  (  0,1 ),

.

, , 

. 

- . ,

, 

, 

, ,

.

 1.32 

 S1  TOC.

 1.32 -  S1  TOC
., 2018]
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 S1

. 

, 

. 

 S1/TOC, 

 (oil saturation index) S1×100/TOC, 

 > 100 

 [Jarvie, 2012].

 1.32  > 100

. 

, , , 

, .

, 

.

, , 

, 

. 

 « » .
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 2. 

2.1. 

, ,

. 

 « » [ , 1981]

, 

, , .

. , . , . , . .

.  « » [ ,

1987] , , , 

.

.  « » [ , 2011] 

, 

: , , ,

, , , 

. 

, 

.

. 

, 

, , 

.  100

,  95: , , 

 10 – 

 [ , 1983].
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.  [Peters & all, 1994] 

. 

 2 

:  – 

,  -  

 ( , 

). , , ,

 ( ). , 

 (  « »),

, ,

.

 ( , , ) 

. . 

, .

, -

, 

 – 

 (  2.1).

, 

, 

.

, ,  VIII 

 « : 

» ( , 2016 .), V -
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 «

» ( , 2016 ) 

 « . »  5  2017 .

., 2017].

 2.1 - 

:

;

.

 01.01.2016 , 

: ,  (2723

),  (111 )  (972 ),  3806

 ( . 2.2).
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 2.2 - 

, :

 (3381),  (3134),  (2885), 

 (2878),  (2659). 

: 

, . 

, 

.

, 

 51858-2002 « . ».

, 

: 

, .
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 3381 

0.91%. ,  1.2-1.3%,

 (2627  754 ,

). 

,  - .  0.1

 2.8% (  2.3).

 2.3 - 
., 2017]

 0.1 %  14  ( ,

,  2, 

) 1,

.

 (3.1%  4.5%) 

1  (6.6%) 

.  0.6%

, . 

: 
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 (>1%) . 

,

. 

.

<0.4% , 

. 

   <0.4%.

- ,

 <5.0%,    2885

 – 2.9%,  (15.2-16.4 %) 

.

, , 

 3% (  2.4). 

:  ( 0, 1)  

 ( 2)  6.5%.

, 1 -

 0.1%,  -1.2%.

 (>3.5%). -

  . 

,  –

,  11.4-12.8%. 

, ,

, 

 (3.8-5.3%) -

.
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 2.4 - 

, 

, 1981]. , , 

, . 

. 

1500-1800  75-90 , , 

, , :

. 

, . 

 (  105 ) .

 (<1.5%) 

, 
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, 

. 

 70 , . 

, 1987] . 

: 0.890 3

3  0.915 3

.

,

 19 % (

2.5),  2659  – 8.4%. 

. 

 25-35%, 1

 -48%.

.  (> 8%) 

,  1%. , :

, 

. 

 (<8%), ,

 <0.6%. 

. 

 (25-35%),

, , 

,  70 .
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 2.5 - -

 0.4. 

, 

, 

, -  (

25),  [ ,

1981].

 (<7

*c),  3134  – 1.7 *c. 

 10.0 *c: -

 (10.4 *c), ,

 (14.6-16.5 *c) 

 (20.6-25.5 *c) . 

 45.0 *c (  2.6).



82

 2.6 -

: 

(>1.5 *c)  >1% 

>8%.   , 

.

 < 1 *c 

,  1.5 *c, 

 4.7 *c 1 0, 

,  (3.7 *c) . 

1  2.6 *c, 

 – 0.58 %.

3

 (4.8 *c) 

 (0.65%),  – 6%.
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, ,  -

47 .

 (20.6-

25.5 *c) , , , 

,  75

 50 , , 

.

:

 (  2.7). 

 0.790  0.910 3,  3792

 – 0.845 3.   (0.732 3) 

, 

(0.926 3) 2-3

.

.2.7 - 
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 0.86 3

, 

 (  >8%,  >1%). 

 (0.87-0.90 3), 

(0.81-0.85 3) , , , 

 (>12%)  (<8%) .

, 

, 

.  0.88 3 ,

, 

, 

 60 . , 

. 

 < 0.84 3. 

 0.82 3

,  1 0, 

<0.3%.

,

, , 

0.88 3, 

. 

 (>0.84 3), 

.

 (<0.83 3), 

,  <0.3%.
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 (r=0.55),

 (r=0.50)  (r=0.49).

 (  2.8) 

 20  220 3 ,  3799  – 86 3 .

 (13-19 3 ) 

, 

. 

:  (

 – 377 3 ,  – 378-

873 3 )  1  2  (501
3 ).

 (r=-0.68)  (r=-0.44).

, 

 100 3  (  2.8),  0.83-

0.84 3  0.6%. 

 (<60 3 ) 

 >8%,  >0.86 3  >1.5 *c.

, , 

 120 3 , 

 220 3 .  202-233 3

1. 

. 

, 2016], , 

, 

, .
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 2.8 -

 60  115 ,  2878  - 81 .

 60  2035 , 

. 

 85

 2.9), 

 100 .

 (  70 ).  -  - 

, ,

, , ,

 1335-1740 .  - , 

4 10 1 18 , , ,

, , , , -

 1180-2690 .
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 2.9 - 

., 2017]

, , 

, 

.

. 

. [ , 1987]  70

.

, 

, 

 ( ), 

.

, , , 

, , , 

.
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 [ ., 2017] 

, . 

 [ , 1981] , 

, , 

 - 0.8), 

. , 

 r  0.4 

 (r=0.55), 

 (r=0.4),  (r=0.49),

 (r=0.50). 

.

, 

., . .

. [ , 1983], 

, 

, , 

. 

:   1-1.6%,  888 3.

. [ , 2011], 

 ( 1, 1, 1,  )  

, 

, ,

. 

0.6% , , , .

, , .

 0.2-0.4%.

. [Peters & all, 1993], 

 ( , .), 



89

, , 

. , ,

 ( ,

, , , 

),  (>1%), 

.
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2.2. 

: ,

,   

 (I, II, I-II  III),  2.1.

 2.1 - 

, % , %
,

*c
,

3

I 1.00-3.00 8.0-20.0 1.5-7.0 0.86-0.91

1.00-3.00 6.0-7.9 0.0-1.4 0.84-0.85

I-II 0.60-0.99 6.0-7.9 0.0-1.4 0.84-0.85

II 0.30-0.59 4.0-5.9 0.0-1.4 0.79-0.83

III 0.00-0.29 0.0-3.9 0.0-1.0 0.79-0.82

 I 

: , , 

  .

 I 

 (

2.10). -

.

 2  I 

.

 I  1-3%, 

.

,  I. 

, 

, 

, 
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, -  (

25),  [ ,

1981]. , , , 

 I  I, .

 [

, 1981], . 

 (>85) , ,

, .

 2.10 - 

., 2017]

 II ,  Ia, 

: 0.6%,

 4-6 %,  0.79-0.84 3. 

, 

. 
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.  – 

. 

.

 I  II 

 I-II,  0.6%  1%, 

 6-8 %, ,  II  0.84-

0.86 3. , 

,  ( ) 

. 

 – 0.6%,  0.84-0.86 3,   2,6  *c,  

 0.84-0.86 3

 8%.

 III 

. : 

; . 

0.3% 0.82 3.

 4 

, 

: , , 

.

 70

, 1987], 

.

 2.11 , 

. .  [Peters & all, 1993].

 Pr/Ph  22 

. , 
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,  2.10. 

.

 2.11 -  Pr/Ph
., 2017]

,  II, 

 (<1.1%)  Pr/Ph (0.97-

1.44). ,  I  I-II,  2 .

 (>1.2%) 

 Pr/Ph (<0.96), ,

 II.  4 

. 31

. 

Pr/Ph , 

, 

 Tmax=440-450 .

 Pr/Ph ,

.

 Pr/Ph=0.97-1.44 

, Pr/Ph <0.96 

.

0.5

0.7

0.9

1.1

1.3

1.5

1.7

1.9

2.1

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6

Pr
ist

an
e/

Ph
yt

an
e

, %
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 >0.5% 

[Peters & all, 1993].  >1.0% 

 (

) 

. , 

.

, , 

I, I  I-II,   , 

, 

, .

 II  III, 

, , , 

, 

, , 

. , 

, , 

.

 [ ., 2017] 

, .  [Peters & all, 1993]. 

, , 

 1%  Pr/Ph <1.1. 

 <1.4 

 28,30- . 

, .  28,30-

, 

, 

, . 
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, ,

, 1981]. 

.

.  Pr/Ph 

, 

, 

, , 

- .

, -

, 

. , 

, 1987]. 

.
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 3. 

3.1. 

  

. .  [ , 1981].

. 

 (  3.1).

 I  (

 H/C  1.5)  ( /C  0.1).  

, . 

. , 

” [ , 1981].

: , .

 3.1 -  – 
 I, II  III
,1981]

 II ,  I, 

, . .
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-, .

III  -  (H/C  <1,  /C =0.2-0.3). 

, 

. 

.

, 

, - .

. . .

,  3995

 208 . 

 [ ., 2016].

:

 HI – Tmax [ . 2015; .,

1998; , 2011]  HI – OI [ . 2014;

, 1981]. , 

 [ . 2014; 

, 1981; Dembicki, 2009], 

.

. . 

 HI – Tmax  HI – OI 

. . 

 H/C  O/C,  HI – OI 

 HI  OI 

 H/C  O/C.

 208 

 3 :  HI – Tmax,
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HI - OI,  - O/C 

 3.2) .

, 

.  HI – Tmax  - O/C 

,  HI – OI. 

 OI 

HI  I.

 (  HI – Tmax)  (  -  O/C),  

.  56 

 I,  –  II. 

.  20, 

 3.2.

 3.2 - 
[ ., 2017]
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 I-II.  8 

 II-III.  208

: I (94

.), I-II (56 .), II (46 .), II-III (8 .)  III (4 .).

 3.3 , 

.

 (  3.4).

 I 

, 

. -

, , 

.

 I-II 

.  ,

 I-II. 

, 

: , , .

 III 

.  II-

III , , 

: , , 

. 

100   . 

 II, 

, 

 II  .
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 3.3 -   
., 2016]
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 3.4 - 
., 2016] 

,  45%  I 

. , 

,

,

, 

 [ , 2006]. 

, , , 

 II.  [ , 2015; ,

1998, 2013; , 1987] 

 II . ,

 [ , 2016], , 

 I  II  II , 

 – I .

 [ , 1981]  II 

 300-600 . 
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: 

 700  [ , 2014;

, 2013; , 1999; C , 2011]. 

 3984  1107 , 

 28% , I>600 .

,  ( ,

, ) [ , 2013; ,

1980] , 

.
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3.2.  IIS

. 

 IIS.  1986 .  [Orr, 1986]  

 ( ). :

 - ,  -  2 .

, , 

 II  (8-

14%).  6%. 

   IIS 

 ( , ) 

.

 3.5 )  “

» [ , 1978]. 

 I, II  III .

.  3.5 ) 

 [Orr, 1986] 

, .

 II 

, 

CO2,  H2O .  IIS 

, . 

, , 

.
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)  « » [Tissot and
Welte, 1978]

) 
 [Orr, 1986]

 3.5  - 

, 

, .

.  [Williams, 1984], ,

 ( ) 

, 

, 

. 

, , 

Beggiatoaceae. C

, . 

 [Krumbein, 1983] “ ».

 [Krumbein, 1983], 
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, 

, .

, 

, 

. 

. 

. 

, 

. , 

. 

, , 

 H2S 

2. 

.  – 

.

 H2S 2

Beggiatoaceae  (

) 

. , 

. 

, 

.

 3.6 

[Williams, 1984],  Rock Eval 

, , («

”) 

.
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, ,

, ,

 750 .  (oil shale) 

, , ,

, , = 19.77%. 

 HI= 847  OI=23 

CO2

.

 3.6 - 

[Williams, 1984]

 (  2.7%  10%) 

, 

, 

. 

, , 

, .
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, 

 [  …, 2000].

) 

).

-

. . . 

[Pepper and Corvit, 1995] ,

 « » (  3.1,  3.7).

 3.1 - : 

[Pepper and Corvit, 1995]

IFP
,

,

/

,
, 

, 

 (
)

 IIS

,
,
-

,
, 

)

 II

,
, ,

»
, 

)

 I

D/E ,
,

,
, ,

)

 III " "

F ,

)

 III/IV
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 3.7 - 

[Pepper and Corvit, 1995]

, 

, 

.

, 

. 

, , 

. , 

 ( ),

 « » . 

,

.

, ,

.  D, E  F 

.

, 

 [ …, 2013]: ,
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 ( , ,

) 

,  IIS (

)  II ( ).

. 

, .

 – . 

 9000  [

, 1981] ,  0,65%.

 (  3.8) ,

 1%, ,  1

%  (  7500), 

,  1%   (1800 ).

 3.8 -  9315 

, 1981]
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, , 

,    (>1 % ) .

 [Orr, 1990].  2 

  (  2.2).

, 

 (  3.3). 

(>0.6%)  I+I-II , 

 (HI0)> 600  (  3.4), 

 >1.0% –  I .  <0.6% 

 II  (300<HI0<600 ). 

 <0.4% 

 II-III  (HI0<300 ).

 2 , 

 (<1%) 

 Pr/Ph (>1.0) :  >1%,  Pr/Ph <1.0

 2.11).  Pr/Ph 

: 

.

, , 

, , 

. 

, , 

.

 (  3.9) 

 6%,

 13%.
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 >8.0%:  - 

: 

.

 3.9 - 
., 2017] 

 [ ., 2015]. 

. , , 

, 

. .

 500-600 . ,

,

, , 

, 

.
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 3.10 - 

., 2015] )

 (  3.9),

, 

: 0.5-0.8%  0.2-0.7% 

, . , 

.

, ,

,  (>70 2). 

 (<7%) 

 (0.75-2.5%) . 

, 

1-8 - : 1 - , ,  (>600 ), 2 -
 ( ) (200-600 ), 3 -  (  200 ), 4 -

, , 5 - , 6 - , 7 - , 8 -
; 9-14 - : 9 - , 10 - , 11- , 12 -

, 13 - , 14 - ; 15-16 - : 15- , 16
- ; 17-33- 

 3.9.
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.

 (> 8%)  (1-2%). ,

, , 

, 

.

, 

 >600  IIS.

,  0.6% ( . 3.11).

 3.11 - 
., 2017] 

 II  IIS 

.  [ ., 2005] 
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. , .

 (2015), 

 II 

.

 II  IIS

 o

.
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 4. 

4.1. 

 ( ). 

 ( ). 

,  – 

. 

.

-

, , , 

 ( . 4.1). 

. -

,  2012 ,

 11.044 . .

. . -

 500 . 

 « »  « ». 

.  0-10  50 
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. 

.

 4.1 - 

. 

 5-6 . 

.

-

 ( ). 

. 
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.

 01.01.2016 . -

 154 

1C2  2.4 . , 

 - 91  2 . .   50

1C2  270 . , 

 13 , 

,  100 . .

,  (

), 

. 

, . 

,  2 ,

.

. . 

, , 

 5 . 

. , 

, , ,

 10%  (  4.2).

.

. 

 339  (  4.1) 

), 

 49  ( , 

).
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 44% ,  0-3, 3-10  10-50 3

 11%  (  4.3). 

 100 3 / .

 4.2 - 

 4.1 - 

  

.

 ( 3 )

10
0-

40
0

50
-1

00

10
-5

0

3-
10 0-
3

339 3 3 31 33 33 166 20 5
- 444 12 12 53 74 74 147 14 4

102 2 1 5 8 8 41 5 1
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) ,                          ) 

                   3   

 4.3 - 
., 2017]

, 

.  444 , 

,  62% , 

 3 3 /  38%.
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4.2. 

. 

: . , . ,

. , . , . , . , .

,  . , . , . , . ,

. , . , . .

 4.2 , 

,

, .

 4.2 - 

. 
., 1984

. .,
1999 -2016 .

. ,
1974

 100°  100° 90°

 5  10 10 

 7 %  10 % 7,5 %

200-250 150 

 [ , 2016],  - 25  [ ,

1974] . 

: 

 [ ., 1974] 

 [ ., 1999-2016]. 
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 1,3 [ .,

1974]  ( ) [ ., 1999-

2016].

 2018  [ ., 2018] 

, 

, ,

, 

. 

, 

. , 

 ( ) [ , 2008]. 

, 

, . 

.

 4 , .

, 

. , . .

…, 2016].

 V 

 «

» ( . , 2016 ),

 EAGE/SPE 2017 « : 

» ( , 2017 )  «

» [ ., 2017].

: , .
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. , 

, .

. 

 30-40 ,  (25-30 ) 

. ,

, 

 20 . 

. , 

 20 .

, 

 5-10

 [ , 2016].

, 

 - . 

 (  4.4).

 10 .

 400 .

 5 . 

. , 

.



123

 4.7.

 4.4 - 

 1-2 

 25-30 

  4.5). 

. , 

-

, , , 

,  10 3 / .

 [ , 1999-2016; ., 2007] 

 ( ), 

. 

 40%. 

 45%,  - 40-47%.
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 4.7.

 4.5 - 

. 

, 

 10%, , 

 (  4.6).

. , 

, , 

,

, 

. 
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:

, .

 4.7.

 4.6 - 

, 

 (>10% ), 

(>56%).

, 

, , . 

>7% (  4.7). >9%, 
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, 

 12%,  19%.

 7-8%, 

 9% .   

 7%  12%.

 4.7 - 

. . , 

. 

. , 

, . 

, , 

: , .
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S1, 

,

 (  4.8).

 8 .

 S1  12-

13  14 

.

. 4.8 -  S1

 S1

, 

, 1987].  S1

, 

.



128

,

. 

S1/TOC, 

(oil saturation index) S1×100/TOC,  >100 

 [Jarvi, 2012]. 

 4.9  S1/TOC.  1 

, 

 – 0.5.

. 4.9 -  S1/TOC

 -

PI=S1/(S1+S2),  S2 -  -

 (  4.10).
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, 

 PI  0.1  0.4 [ , 1987].

 84% 

 PI >0.1,  - 

 -  0.4. ,  PI=0.15,

(>110° ).

 4.10 -  PI

, 

I0, , 

, 

S2, . 

 [ , 2016].

, 

II  IIS (  4.11),  1 2
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,  - . 

 1  2 . 2

.

 4.11 -

., 2017]

,  2 . 2. 

. ,  4 . 2,

 ( , ,

, ).

 10 . 2. 
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 >4 . 2

, 

.

 2 . 2

,  6 . 2. 

 2 

.

 -

 -

, .

 R0

 R0=0,5% (Tmax=425°C)  R0= 1,5%

(Tmax=475°C) [ , 1987]. 

(0,5-0.7)%<R0<l,3% 

, 1981]. , 

 R0 . , 

. 

 R0 0,5%  1,15%)  - 430°  460° .

=430°

 4.12) ,  -

. 

=436° .

, 

, 

. 

 430° <436° , 
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: 

.

 4.12 - 

., 2017]

=440°  2 : 

.  45%

 ( ,

). 

>440°

, 

.

, . , 

. 
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, 

.

, , 

.

. , 

, , 

, 

. 

, 

 ( ) ,

, 

.

 90°  (  4.13). 

. 

.

67%  100° ,

, 

, 

. 

>100° .

 110° , 

 ( , 

). 

 130° .
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 4.13 - 

., 2017]

 4.14 ,

 ( max)

, . 

, 

 (

R2)  0.48  0.69. 

 Tmax. 

.
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 4.14 - , max 



136

, max , 

, , 

   ( I0),  

 ( ). , 

.
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4.3. 

,  [ .,

2017]: , 

.

, 

-

  

 4.15).  V 

 «

» ( . , 2016 );

EAGE/SPE 2017 « : » ( ,

2017 )  «

» [ ., 2017].

, 

, , 

.

, 

, 

. 

 (>56%) 

.

.

, ,
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>440° ,  >110° ,

 >4 . 2. 

.

 23 

: 0-3 3  (35%), 3-10 3  (17%)  10 3  (48%),

 -  100 3 .

 4.15 - 

., 2017] 

 - ,  2

. 

, 

. ,

, , . 



139

 27 : 0-3 3  (44%), 3-10
3  (37%)   10  3  (19%),  18  32 3  - 

.

 - ,

2 :

436< <440° ,  100°  110° ,

 2  4 2. , , 

.

. 

: 

, 

. , ,

. 

 70 : 0-3 3  (60%), 3-

10 3  (21%)   10  3  (19%),  55  64 3  - 

, . ,

,  (70  27 

 23 ).

 - ,

 2 

: 430< <436° ,  90°

 100° ,  1  2 . 2. 

. , 

, 

.
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 13 : 0-3 3

(69%), 3-10 3  (8%)  10 3  (23%).

 - , ,

, 

.

, 

.

, 

, 

, 

, 

.

, 

.  [ , 2016].  4 

 10 3  (I ), 3-10
3  (II ), 1-3 3  (III ), 0.1-0.5 3  (IV ) 

  -  0.1 3 . 

, 

, , , 

, . 

, , 

,
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, 
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: 

 200 , 

,  (  90 ), , ,

, . -

 192  22 . 

 3806 . 

 339 .

,

, ,

, 

.

.

 3000 

: , ,

 40%, 20%  10%, . 

 10%,  6-7%.

 (57%), 

 (29%). 

.

 – 

,  – .
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. 
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. 

, 

, 
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.
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, 

, 
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.
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