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(1)
: 1 100
: : 5300m
(1979) Sumatrina cf. anna vdi
: (P.n) (1996)
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11



(2)

(1994) , w (90,) 47.94%, w ( K,O) 2.48%,
w (Na,O) 3.05%, w (TiO,) 2. 63%, ; (60. 6
205.9) x 10°° (Cel/Yb), 17.2, , OEu 0. 88, Eu ,
, Rb- & 266 + 41Ma,
H y SiOZ' Kzo

, SREE  (76.85 191.64) x 10 °, ( La/Lu).
3.78 14.17, 3Eu 0.89 1.05,

, . (Rb/Yb) y 1.20 9.69 ( 0. 87
0.90); Nb Ti . Ti  0.26 0.58, Nb 0.18 0.92 ,
, Pearce (1977) F.-F. k- F;
( 2-2), : TiO, - 10MnO - 10P, O,
IAT MORB OTA ( 2-3); FeO /MgO- TiO, MORB

( 2—4, 2-5); TiO, - P,O

2-2 F,-F, F,-F;
( Pearce, 1977)
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(1)
2000m, , ,
( , 1984) , -
, (
1995)
: , , 1500 4000m
(2)
- (),
_ | - (
, 1987) — ( , 1984)
) ( )
= . ALO,, TiO,
( <1.5%), c 2 3 , SREE , (8.04 55.16) x 10 °,
REE TiO, ( >1.5%), o
4 6, IREE , (103.55 430.88) x 10 °, REE
MgO (5% 8%), NaO>K,O
, ( , 1987)
S/ 0.70533 0.70812 ( 0. 70653) (
2001)  0.7045 0.70988 ( , 1987),
(0. 7020 0. 7035), . 230x 10 °,
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206 Pb / 204 Pb 207 Pb /204 Pb 208 Pb/204 Pb

( , 2001e) ,
- 1.25cm/a , 1560 km,
3. -
(1)
, 3 :
( , 1982; , 1985; 1998) ;
( , 1990; , 1988); (
, 1984; , 1987; , 2001b)
(2)
, ( , 1984) ;
197.3 +3.3Ma (“Ar/*Ar) 179Ma (K — Ar) 167.5Ma (K -
Ar) 144.0Ma (K —Ar) (1 100 , 1986) , ;
: ( , 1983)
, (2002) , , — ,
(3)
(Seng r, 1979; , 1988) ;
, - , . MT
: ( , 1996)
(4)

( , 1987)
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( , 2001) ,
2 12km ( 19 km) ( :
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, 52km ( 2-7),
58 65km Pn 5.7 6.3 km- s ', 20 25 km:
6.3 6.5km- s ', 38 55km:; 6.8 8.0 km-
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( , 1996h) , 7.1 80km s ',
6 10km
[ B AR TR R el T gt T T - G TR
4.0~6.2 f %;E&i;f; 5.7~6,1 ﬂﬁ% f%
|20 Y or-10% —— 24
= - .3 |37~ 58
= 4 .5 —
T66-230 63 __
B = T.1~7.8 T lo3e8 =
_ 21~8.0
20 I I 1 I 1 ]
] S0 1] 150 200 A0 E1IEL {km)
2-7 —
( , 1996b)
P Q
65 70km, ( 2-8) : 5
, , , 4.0 59km- s ':
, 20km:; ,
, , 58 5.9km- s ', 5 8km,
: 6.5km- s 11 22km,
, 6.2 6.4km- s’ ,
( , 1997) ; 6.75 6.9km- s ',
27 36km, :
75 78km, 65
68km, 10km : (1997) P
, - , 10km
75 78km

19



il AERW

ok e [LEe ., =il
eYesl s —— s
20 E — — K 3 o
E f. 5 6,5
e - i 36, 4— — ‘,5 -
4 7 e
6 S 6.0
O, B85 e %1 =P il
- Wk : T i | |
i 100 200 300 400
|_1.:mj
2—8 —
( , 1997)
P ( km- s 1)
, 6 8km
, 73 77km 15km ( ) 17km (
3 4km, 5.6 5. 7km/s, ,
( , 1996) , 65km ,
6.0 6.1km/s, 8.1 8.2km/s
65km, 75km, 70km, 65km,
52km, , ,
, 3 10 3 ( ) (
2-9), - - (
) - - (
) ( -
)
, ( 2-1)
20



R CEN| £8° 92° a0 | 1KY

o

TN
2 \\\ﬂ S E E M K B o
- E
5 Tmw— pmw W “
H&ﬂf_n_i_r-ﬂ::‘;'ﬁr_—_ ‘HFQ 3
2._. 'Tlr ,m:_ '[.ﬂ_! _L.-E \\\"-\-‘J
B 0 Hikm [+
B B | 0 0]
2-9
2-1 -
)




, 3000m,
, 200 1000m

, 300 2000m

2.

(1)

(2)

, , 724m;

, , 1400m;
, , , 2000m,
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(3)
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140 1300m
, 283 1852m
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, 1330m

, , 400 2000m
670m
: , 1100m
(3)
- ( 279), -
(1)
1250Ma ( , 1986) ,
( , 2002)
(2)
, 300m
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(3)
, ( 271
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, 2688 m,

, 1300m,

(4)

500 2000m;

: 300 1000m;

(1)

1982; , 1986)
(2)

(3)

, 130 520m

1600m,

( 2-1),
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: 60 1100m
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’ - ( 2 - 1) ' '
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464 640m
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, 730m

) , 740m
: , 1206m
- , 287 500m
: , 98 319m
, 225 500m
, 130 400m, 1200m
(4)
, 133 293m
: , 80 350m
, 147m
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, ( EB1° 96°, N28°
36°) 1000 km’ 27 ( 2-2, 2 - 10)
, E82° 96°, 18x
10" km’ , 6000 13000m,
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2—2

/ km? /m
1 2800 E-N 1200 1400
2 20280 E-N 1443 6147
3 14200 E-N 1500 5300
4 180190 T-J 40013000 ()

>6300 ()

5 1750 E-N > 3300
6 2260 N, 70 600
7 10420 N, > 300
8 1130 N, >1581
9 1020 N, > 400
10 2900 N, > 2250
11 2520 N, > 3000
12 10480 E 500 4000
13 1440 E 3300
14 1850 E 2400
15 11080 T-J > 3800
16 1120 K 300 1000
17 3770 E 518 4186
18 104670 J- K 400 2915
19 1630 E 500 4000
20 58290 J- K 1300 15000
21 5140 J 1550
22 7830 N, 1310
23 10080 K 4221
24 7760 Ky - N 1570
25 23550 T-E 1700 8200
26 5560 J- K > 4500
27 8340 J- K > 4000
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5 9km:;

823. 09m,

400km, 30
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699. 73m,
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8000 10000m
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3 ( 371
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, 1995
K = Ar 506. 48Ma ,
0.5 1km ( 3-1), , ,

) 5 9km,
3700m, : ,
51%
, ( )
, (
) 1 1
20 50 : (1957
1959) (1966) ,
(1970) 1 100 ,
( 1986) 1 100 ’
( 1987)
1 20 : ;
(1979) (1983) (1985) (1989) ( 1990)

, 20 90 ,
(1994 1998)
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, 2001d) ,
( 3-1)
3-1
(? (?)
(N,9) (N,9)
(N k) (N k) (N k)
(K,0)
(K,a)
(K1)
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(Lb)
) (%9
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(1979)
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(?)

(?)
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( —A); —
: 415. 76m
: Claraia 9. ( ), C Auvta
(Hauer) ( ), C. guhouendsChen ( ), C. ocongecentrica (Yabe) (
), C. dache Bettner ( ), C. yunnanenss ( ), Eumorphotis
maritina ( ) :
2. (T.kI%)
( —B) :
: 589. 23m,
: ( -0
1 ) EU'
morphotis inaequicodata ( ), E.venetina ( hauer) ( ), Myophoria ( Neos
chizodos) laevgata Ziether ( ), Caraia radialis leonardi ( );
Pachycladina sp. ( ), Llindeoddlla suevca ( ), Neohinddddla
sp. ( ) ; Anakashmirites . ( ), Abanites 9. (
), Proptychitessp. ( ) Eumorphatis inaequi-
codtata — Myopharia ( Neoschizodos) Laev gata ;
3. ( T2k)
: 190.8m : Aristopty chites sp.  (
) , Balatonites ( ), Gymnites incultus ( )
Mentzelia cf. subspherica ( ), Ptychites cf. rugifer
()
: 4 ( 373
1] b ( 3 - 2) 1]
1. (Tsrl)
1 100 —
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: 4500m : Thecoc-
milia cf. Claghrata, Reiophyllia? sp., Myriophyllum? sp. Halobia yandongenss

2. (T:x)

: 1306. 38m Epgondddia
podera  E. ooneptis spatulatus :

668. 64m Chlamys dingrienss, |ndopeden
sp., Chylamys cf. biformatus, Plagiodoma sp., Adarte

) 1) 1) 1)
710. 79m Yunnanaophorus bould, Palaeocardita? sp. ,

; : Diayophyllidites sp. , Clathraidites sp., Os
mundaadites sp., Srimonosacates p.
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(Tar)

326m,

K— Ar 206. 3 £+ 71. 8Ma;
: 120. 77m,

Indopecten calamiscriptus, Palaeocardita langnongenss, Plagi ocsoma cf. baxoense, Halo-

bia p.

seretogpota gyrata, Annulispora sp. , Cycadopites .

Epigondaldla postea, Neohindeodella triassca,

( )
1.
)
50km,
( 3-95),

Caucasorhynchia cf. Kunenss, C. cf. trigonatia, Triadichyris sp. :

( 374

( J:nd)
(1986)
(

1 10

300km

Neohindeoddla kobayashii As

0 684m,
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3-5 -
1— 2— 3— 4— 5— 6— 7— 8— 9—
; 10— ;11— ;12— ; 13— ;14— ; 15—
174Ma (Rb — S, ) 187/Ma (Rb—-Sr )
( , 2001) 182.97 £3.66Ma (Ar—Ar ) 167.5+4.4Ma (K—Ar
) ’ —_— ( — )
2Ma
2. (J.0)
(1986) , ’
: 995. 49m, 2002
, : : 648m,
( Renaceras . , ), :
10m ;
( Dorsgeda sp. ),
( ) (2002 )
’ ) 680m1 1
: K~=Ar ( ) 213 + 8Ma,
- - - 1) ( )
1985) ( , 2001d) : ( 2003)
Harploceras . : : (2002 )
Howdlites baodingenss Shen,
Palaedimnadia cf. houjieeends Shen ( ),
, 1996.

41



1. (J.0)
(1989) ,

, 1234 m ,

Agtarte muhibergi, A. elagans, Praocardia truncata, Pleuromyaadblita, Camptonectes lamina-
tus, Chlamys ( Radulopecten) cf. Matapwenss, Madiolus imbricatus, Protocardia cf. Hepingxian-

genss
, ( 3-6),
1953m , . ,
498 m
g w11 MR (2 At (3) e E b (4) A 15)
S i T_

i

T wd
S VT AT
L ] _I_I_ : L) "le h“
st 7 7
4 ™ | il
.| o5, bl
I L LY T 'ﬁlﬂ

B E F:
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2. (9

(1979) :
(1986) (1994, 1997)
: : 1240 1330m 2002
, 740m
: Dorsgesa sp., Witchella, Pleuromya subdongata, Pseud-
olimea, Protocardia, Burmirhynchia sp., Cymatorhynchia .,
( )
3 (J.b)
Eomiodon angulatus — Isognomon ( Mytilopana) bathhonicus Camptonedes laminatus —
Radul opecten vagans : Burmirhynchia — Hdcothyris :
141 178m Burmirhynchia — Holcathyris :
, ( , 2001d)
: 142 1446m : :
( 142m) — ( 49%m) — (  695m)
: 49% 84%
( 970m) — (1107m) — (1446m) :
: 70% 95%
— — : 773 1311m,

: 40% 85%
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4. (J,X)
(1987) :
: : Chlayms ( Radulopeden) vegans ( Sower-
by), Protocardia sichlandi ( Morris et Lycett) , Plagiosoma sp., Pterperna burenss, Angso-

cardia tenera Senogmus pentagonalis, Ivanovdla cf. sanbess, Burmirhynchia cu-
neata Ching —
114
: , 679. 13m
— 5
: 10
; 140m; , 70m
( ) ,
, 502m, —
: : : 617m,
() —
(1987) ,

: Septaliphoria sptentrionalis, Pentithyris cf. Pelagica,
Thurmanela aauticosta, Radulopecten fibrosus, Gavilldla aviculoides, Pteropena cf.
padyodom, Adarte mummus

( ) :
49 : :
, 18 22 31 64
9 15 , Uhligites, Alligaticeras, Progartonia,
Propeisphinctes, Parabdiceras : Entolium sp., Pleuromya
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, O1 (01)
(02) (03) 0, — ,
0, — N O
()
[ AB]
(
, ( 4719,
()
: ; 4
8
5 “© X"
4-4), [ — - [ — - [ —
1 -
4—4
(X} (o)) O3
1- 1 113° 15° 275° 75° 20° 3°
,m s 280° 15° 105° 65° 14° 3°
1 1 235° 40° 62° 50° 327° 5°
27 2 56° 40° 235° 50° 330° 3°
1- 1 120° 10° 285° 80° 30° 5°
T 295°  20° 122° 70° 25° 5°
17 1 358° 20° 179° 70° 88° 20°
, 179° 15° 5°  75° 267° 5°
1- 1 19° 20° 190° 70° 285° 3°
T 190° 20° 8° 70° 280° 1°
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{0 200m
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A,

4-21
( , 2001c)
( , 1982; , 1985; . 1994) ,
(
1989, 1990, 1991; , 1983),
( 4-1, 4-2), ,
— , (
2001) , =
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13
10° 32° 20° 23° 173° 190° 26°

206
40° 45° 183° 210° 38° 51°,
800, —_
46
165° 184° 51° 62°, 71° 135°
80° 84°, -
3
3
23. 2% ,

30°, , 110° 130°,

354° 26°
90° 137°, 110° 120°

348° 5° 46° 55°
87° 118° : )

( 4-22A),

( 4-22B), 4-22B

7. 7% ;
5. 6% ,
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A 5]

A— B—

: : 70° 125 :

5 ( )
(1997) (
4 —5) : 88.4 59.9Ma,
10pm; 56.5 43. 5Ma,
8um; 117. OMa; 99. 00Ma,
11pym (155 135Ma),
: 121. 1Ma ( ),
54.5 49. 3Ma, : ;
124.9 25.7Ma, 35.0 25.5 Ma 124 87.3Ma :

120



4 -5

P,/ (10° cm™?) | P,/ (10°- cm?)

(N,) (N, % T/Ma ( +§) um (N)

54 3.44 (370) 14. 27 ( 1535) 0.92 >30 44.4+1.6 |10.6+2.8 (124)
3,x 3.08 (121) 17.51 (688) 0.85 >5 26.0+1.7 | 9.2+3.4 (15)
JX 6. 07 (657) 17. 42 ( 1885) 0.92 <1 56.5+3.7 | 9.6+3 3 (113)
Tyx! 6.10 (553) 15. 28 ( 1386) 0.90 <2 77.8+5.5 | 9.0+2.9 (93)
T, xc! 0.73 (41) 4.23 (236) 0.79 > 30 25.7+2.9 6.1+4.7 (4)
Jq 3.82 (151) 14.20 (561) 0.98 >30 30.8+1.4 | 11.1+3.1 (91)
3,x 4.84 (373) 13. 84 ( 1066) 0.93 <2 56.0+5.4 | 9.1+3.5 (68)
Ty xct 9.83 (857) 14. 21 ( 1239) 0.99 >20 | 101.6+2.2 [10.5+6.0 (131)
J;x 10. 00 (926) 18.49 (1712) 0.96 <2 84.8+7.3 | 11.6+2.8 (88)
JX 9.68 (766) 16. 36 ( 1294) 0.9 <1 88.4+7.0 |11.8+2.7 (118)
J;x 5.72 (768) 13. 44 ( 1803) 0.94 <0.1 59.9+4.4 [11.5+2.9 (111)
r5 16. 88 (1342) 27. 87 (2216) 0.91 | <0.1 | 87.2+6.3 [10.5%3.5 (123)
T,k 6. 85 (304) 15. 72 (698) 0.9 >30 87.3+3.0 | 8.4%4.2 (30)
J,q 4.00 (191) 19. 77 (945) 0.9 >5 40.7+1.9 | 10.0+3.5 (27)
3xs 4.58 (159) 21.18 (735) 1.0 >05 43.5+2.1 | 8.8+5.7 (67)

Jos | 1104 (1007) 20. 33 ( 1854) 1.01 >70 | 108.7+2. 5 [12.5+1.9 (115)

J s 9.02 (434) 12. 33 (593) 0.9 <0.1 | 132.1+17.8 [12.9+2.1 (112)
J,X 2.85 (35) 6.26 (77) 0.2 <0.1 | 121.1+40.5 | 10.2+2.4 (9)
P,r 2.86 (81) 8.23 (233) 0.9 >5 69.8+4.2 | 12.9+2.0 (3)
P,r 6.23 (504) 9.77 (790) 0.9 <0.1 | 124.9+12.3 [ 11.2+2.7 (67)
J,X 9.20 (162) 23.58 (415) 1.0 >10 78.3+3.2 | 10.8+3.0 (74)
;X 7.38 (76) 13.57 ( 1402) 0.9 <0.1 | 117.0+9.9 | 11.8+2.4 (66)
Jq 1.14 (48) 23.21 (975) 0.9 >50 10.3+1.2 7.5+5.1 (8)
Jq 4,33 (116) 19. 93 (534) 0.8 <2 54.5+10.4 | 10.9+2.4 (27)
b 7.52 (491) 32.80 (2142) 0.8 <1 49.3+4.3 |10.4+2.7 (101)
3,x 8.85 (6160 20. 38 ( 1463) 0.9 <0.1 | 99.0+22.3 [11.7+2.5 (119)

( , 1997)
(44 23.2Ma), (54.5 49. 3Ma) ,
, (124.9 69. 8Ma) , (35.0
25. 7TMa) , (132 108Ma)
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: 145.0 80.5Ma 129. 8

120. 9Ma 151 93Ma 94. OMa
135. 3Ma, 145 93Ma ( , 1993)
: 1.72 /100m
, 5 ( , 2001) :
, < 2500m, <75 , Rb =0.5%:; ,
2500 4500m, /5 100 , Ro 0.5% 0.8%; : 4500
5500m, 100 127 , R 0.8% 1.3%; : 5500
7200m, 127 150 , Ro 1.3% 2. 0%; : > 7200m,
>150 , R, >2.0% ( , 2001)
( 4-23):
Ma p R M 'm - m — s - T
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, 2600m, 91 ; ( )

, 2820m, 97 :
4100m, 131.9 , 2010m,
74.9 | , 4300m, 137.4

, 5419m, 167. 4

L]
L]
»

CEErm -

i H

F T e

i

i
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(Letouzey et al. , 1995; Harrison et d., 1995; Rowan et d., 1999;

, 2003; , 1998; , 1996) ,
) ( 4-6), 12. 02
69. 80m, 1.63% 14.58% ; 18. 26
98. 00m, 1.61% 12.56%; 11.59 188. 97m
( -D), 1.81% 28.15% :
4-6
/'m
/m 1%
794. 84 12. 92 1.63
478. 84 69. 80 14.58
498. 64 20. 83 4.12
894.72 40. 00 4. 47
212.18 22.71 10. 07
411. 5 21. 90 5.32
780.01 98. 00 12.56
1133. 96 18. 26 1.61
1160. 71 40. 99 3.53
639. 40 11. 59 1.81
308. 34 82. 70 26.28
165. 83 46. 68 28.15
488. 80 19. 45 3.98
122.43 93.72 76.54
299.31 37.58 12.56
916. 17 188. 97 20.63
560. 20 32. 00 5.71
( : , 2000)
( ) 3 B
— , ( P.I) (P.r)
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(T.k) (Tsx)

( )
()
( ) ( )
" 6 ( Jackson et al., 1991; 1986),

) 3

1.

1)

( 4—25a),
2) - -
( 4-25b)

3)
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2) - ,
, ( 4-25K),
3)

( 4-251),

, 2001. —_—
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(D)
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_ ( 4-26),

— : : 8°, 340° 20° 4° 23°
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( 4-27, 4-28, ~-C, D)

45°,
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4-28
19.6 17.3Ma ( ER) :
( MCT) 22Ma ( Parrish et al. , 1993) ;

27 24Ma, 18Ma ( , 1996) ; 27
18Ma (Yin A. e al., 1994); 30.10 23.0Ma (LiuZF. e al.,
2003) , 45 18Ma

- 18. 30%
17.47%, (2003) “X” :
19.4% 30.3% Wang CS (2002)
42. 8% :

()

( 4-29),

( Mdnar et a., 1978;
, 1979; Kloowijk et a., 1985; Alddorf et ad, 1998; Seeber et d, 1998; Cdeman et
al., 1995; Cedffery et d., 1998; Yin A etal. , 1999) ,
( 4—-29), :

4-30),
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28° 42° 56°

(0s)
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4-29
(F2) - (F.) - (F)
4—-33), 20° 45°, , 60° 88°,
(0.)
( O-3) ] ] ]
13.5Ma ( Peter et a., 2001)
( ) ( 4—30, -E, F),
46km 4 8km,
, 1000 m,
- —102
, 16 120m, ,
( 4-31) 102 19° 38° 49° 63°,
68°, ; :
85° 112° 22° 40°,

9.6 3Ma ( ESR)
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. AnT—

v Tax—

N;s—

7 Kra -

7 Koz—

; Qp—

; 03—

Qh—

v Fo—

; Fi—

;o Fa—

1)

, 2001),

2)

, 2001)

1996)

( Nelson et dl.

10km

(Heen et al.

18.3 13.3Ma

2001) ;

, 1987),

(

Madnar (1978)

3)
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4-31
1— 2— 3— D 4— . 5— 6— 7— : 8—
9— 10— ace— bef—
: 8Ma ( Pan
etal., 1992), 8 7Ma
(Kroom et al. , 1991; Quad et a, 1989; Harrison et al., 1992; Molna
etal., 1993), : ,
14 13.5Ma (Heden et al. , 2001; Peter et al., 2001) , 8 7Ma
25 17 Ma 13 8Ma 3 OMa : , 3Ma
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( , 1995) ,

, ( , 1998;
, 1998) ,
( , 2001) ,
1.
30 /km, ;
; 30 /km 1.6 Ma
, 70km, 2
15 /km
, Easy % Ro ,
( 4-32) : 150Ma 0.5%,
, 0. 65% 20Ma,
1.4%,
, 1.0%
1.4
F .2
I | 1.u
.
I IhiTjrr_ :':J.-!:n
'-/: 104
| 0.2
| ] P ] 1 1 ] ] |
M0 <180 <160 <140 120 <100 <830 a0 =40 =M I_:-I:'I
AR Ma
4-32
, , B
, B B
KINETICS000

4 —34) 512 : 10% 90% “



B [‘J )
Al

=
% = 70
fibfEak: 150Ma £ /
L = &
ﬁ \ 50
E‘ ffi )
\ | XoOMa: el - 30
~: —
E 410
[ 1 | | [ 1 [} | | ! []
“200 180 160 -140 -120 -100 -80 -60 40 =20
T S Ma
4 —33
&)
BT
:;{ 3
i i
% I 120
|OMa: TFRE, 7
10
| | ;./-I ] | 1 ] [ | I:'l
S200 -180 =160 =140 =120 =100 80 -60 -4 =20
IEfE /Ma
4—34
150 140Ma ; 20Ma
2.
1) - ,
150Ma “ ", 140Ma ,
, ( 433, 4-34)
2) , 50% :
, 50% ,
3) , 75%,
25%, 3 1,
4) ] ]
20Ma .
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20Ma

20Ma,



5)

1)

2)

3)

4)

5)

( Fault deformation index)
( Structural deformation index)

( Fold deformation index)
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15 20
FDI > 20

1)
3

2)

3)

, FDI <15
(

15 <FDI <20

30

4 -35),

( FDI)

20’

( FDI)

15 <FDI <20

20,

40

20

( FDI)
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( , 1998; , 2001; , 2000) ,
( , 2000)

(1995) — (1998)

( Pangea) ,

(2000, 2001)
- ( )
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5-1)

0H3°

L i % T
CRgbds Rl

—

:Iild' B

5700 m

( , 2000) ;
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571)

5-2)

Ahnd

Ml i 0

10

SA| maesa o | b

35%

800km,

W ] TEEDIR

SR

A A

10*km’,

400 500km

142



3 _
( ) ,
! 5—=3
, 2001) , ,
- ( 5-1)
5—1
( , 2001)
(%) — (Ky) (%) — (Ky)
800 1200m 600 1600m
(3) — (J3) (%) — (%)
500 1200m 500 1200m
(%) — (J33) (%) — (J33)
- 15 650m
400 2400m
. (T),
(Py= T3): _—
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, 4 (39 b LxJ;s), 177 m; ,
6.4 58.4m 19% -1.6% 6%,0.3 26/8.9
e J,b J; X 4.5% 2.9
2%, (78 268)x 10" “pm ©0.6% 15%,0.01 283/37
( ). 0.7 127m, 3,9 :0.6% 5.6%,0.1 7.3/2.2 , 1.5% 3.2%,0.03 3.1/0.9
‘]3
-3 2
1% 20%, 52.6x 10" “pm J,nd 25. 6% , 5.2 :1.5% 17%,0.03 462/16.0
-6 50m 10% 6 7%,0.04 5.95/1 4 :0.95% 8.3%,0.01 54/3.8
s T,X J, X
11%, 52.6x 10" 7um ‘1 2.5%,0.01 1.5/0.3 :1.2% 6.0%,0.02 1.6/0.8
0.4% 1.5%, 100 300m
, 0. 2% ,
1.5%, 50 150m 11. 7% 0.15% 1.26%, 100 250m
, 0. 3% , 0.25% , 0. 6%
0.7%, 500m 0.7%, 0.3 30m 2.0%, 300 470m
, 0. 16% , 0. 6%

0.27%, 150 320m 2.3%, 150 320m 13%
1.2% 1.5%, 100 900m ' 0.1% :

0. 6%, 100 300m 0.25% 0.9%, 134m




10%

-3 2
10 um
(San. NT , 1996)
) 5 - 3’
3
5-3
TOC/% > 0.55 0.3 <0.55 0.15 <0.3 0.05 <0.15 <0. 05
S, +S/mg- gt| =050 0.15 <0.50 | 0.08 <0.15 | 0.02 <0.08 <0. 02
A" 1% >0.035 | 0.02 <0.035 [ 0.005 <0.02 |0.001 <0.005| <0.001
TOC/% >1.2 0.7 <1.2 0.35 <0.7 0.20 <0.35 <0.20
S, +S/mg gt >1.0 0.30 <1.0 0.06 <0.30 | 0.02 <0.06 <0. 02
A" 1% > 0. 02 0.005 <0.02 [0.001 <0.005|0.001 <O0.0001| <0.0001
TOC/% >2.5 1.3 <2.5 0.6 <1.3 0.35 <0.6 <0.35
S, +S,/mg- g ? >1.0 0.20 <1.0 0.06 <0.20 | 0.02 <0.06 <0. 02
“ A" 1% > 0. 02 0.005 <0.02 |[0.001 <0.005|0.001 <O0.0001| <0.0001
1.
100 300m 0. 1%
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0.6%, 0.52%, (Ro) 2.95% 3.27%, ;
_ _ ( 5-
4), 150 297m, 235. 6m, 1.74% 3.0%, R, 1. 79%
3.56%, ;
M| i RO ] [k Xk
0 #an
35

Jl*l-..
-~ ] Ty,

Fr AT

————

E-'f:h-..T ¥ ...-1 e

T ——

Tl I
__'_:'":-.:133 Trdisamm| o
) s s o e —)
. JHEHE ———— S W N D AR is [Jﬂ!-ﬂ
i ﬂﬁﬁ*ﬂi‘F:J.w----: = —-—.——"‘@ | .
52 | gl i — J:":.‘:: S'..:-_,gﬁfi'ﬁ? ':j_:".i%f: __;%, . _
rr—— e v mw | |y
" I"'-*m"m'ﬂt RN e _-‘J_
T R I
el i i | 9] 03
5-4
Tax— J,— J,s— J,b— J,x—
Jy5— ;o J3 7K — —
, , 100 300m,
: 332m, : 0.2%;
— , 100m , 50m,
, 0.4%
2.
, , 0.42%;
, 0.6% 2.3%, ,
150 320m , Ro 3.15% 4.25%,
, 190m, 1.16% 10. 39%,
4, 15% ; 33. 3m, 1.87% 26.12%, 8. 34%
Ro 0.52% 0.89%, , ,
3.
— , 192. 5m , 0. 1%
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2.03%

0.22%

300

250m

0.29%,

0. 92%

0.57%, Ro 1. 16%, — ,
4.
( 5-4), 150 300m, 0.16% 0.27%, Ro
2.54%, - -
, , 200m ,
0.19%, R, 0.86% 1.97%, 1.23%,
, 86 280m,
0.60%, R, 0.5% 1.21%, —
5.
: ( 5-4),
470m, 0.3%, Ro 0.69% 2.03%, 1.1%,
6. —
, 114 : 99.9m ,
0.32% 1.26%, Ro 0.66% 1.39%, 1.06%,
, 0.15% 0.23%, Ro , 2.12%,
( 5-4), 50 150m, 0.14%
0.24%, R, 2.23% 2.70%, 2.38%,
1997
20m 3.71% 28.14%, 11. 74%, R,
1.75%, 1.33%, — , ,
120m , 0.3% 0.5%, Ro 1.68% 2.02%,
1.91%,
7. —
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0.

C).,

0
-D)

98%,

67,

90,

148

15%

81%

9%,

80%

0

0.79%,

97%:
5%,

1

1%

90%,

300m

Ro 0.5%

0 6%,

98%

4%

0 3%,

6%
114

7%,

1.1%,

0 9%

1% 4%
4% ,

86%
43 98,

0 3%,

0 27%,

( )
79% 90% ,
39 97 (
, 90%
, 0 5%,
: (
, 92%
0 4%, 60
15%
80% 90%
1% 9% 3
0 6%,



: 71% 99%, 0 4%,

0 17%, 1% 14%
60 : 1 30 68, 1
’ 2
4.
: 0 7%, 62% 97%
: 0 3%, 1% 17%, 1% 9% 7 68,
1 ’ 2
: 0 5%, , 0
80%, : 12% 86%, 0 3%, 7%
68% , 6% 28%, - 62 41, 2 : 1
, ( , 2001a) ,
()
1.
6 |, :
1] ” 4
1 ’ ’ ’
2= , ’ ’
4 1 ’
2.
1 2 ’
’ 17 2 ’ 27
3. — 1
- 1
()
5 ( 574
4
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R,/% <0.5 0.5 <0.7 0.7 <1.3 1.3 <20 >2.0
T/ <430 430 <437 437 <470 470 <540 > 500
>1.5
H/C
( ) 1 1.5 1.2 — 0.6 0.4 <0.4 0.45
5 <1.2 0.85
<2.5 2.5 <3.5 35 <4.5 > 4.5 5
/ <50 90 60 115 85 170 100 194 >130 194
)
1.
5-5
1%, , 0.9% Ro 1.3%
Ro 1.3% 2.0% -
Ro 2%,
R_EI‘ 5'{-' l-‘:l-‘: EP G‘:;:l ‘-JJI Fjlz‘ ['X]
1 T ——-m___ i 4 Bl km 251
34
1 [} ’ !
13 DU . B— _—ﬁ——p : ﬂﬁj—ﬂ_{?ﬂ T W (33
_/,f"' _F";ﬁ_'f? F;‘-Ii L thﬁﬂ'-n :_ ﬂ“‘”l j‘-,it”ﬁ[hl]
— o %1,-5-; :M ﬁmng :
— \"'-\. ;ﬁﬂ*_-___.- . bl 3 "'.l
_IL\ . STRTETEE L'LI:‘:EHE-;H
— L i T
I — ﬁEHﬂJﬂ-ﬂ' - _'_‘_'_'_,_,-'-"'_ e . L ﬁ:ﬁ- e -
321 — R ok 5 o b i ?
G TR "R A
0 T
B 87" 85" &Y o) 91 g g3°
5-5
2.
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1.3%

88°40" 91°30’

2.0%

5-6),

32°30'

34°20'

RO

0.9%
1. 3%

1.0%

Ro

g3

27 -
— g T >
o R L =R SR g
D5 N R R S
&' 57" P #0° a)° gl g gi°
5-6
5-7)
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[Tk Ty e

e
15 S o | |
| i
-. HEE  ERNE
-—'—‘-—L-f\‘_\ - i
SRR :

"3.&_ S S

=] seans  [E]wenwss

[ snnane [#]aswa
(=] sase [o]auss

1z
|I|i|in [(& | wwmume
5-8
1. “ K
114 S 0.02 0.41mg/
g , S 002 052mg/g , S/ (S +S) 0.1, TOC 0.05% 0.4%
, “A” 0.0014% 0.0417% , 30%,
8% ,
2. 11 M
114 S )
30. 47% 54.81%, S 35.97mg/g  251.30mg/g S . S/ (S +
S) 0.1
( )
1.
5°C
5°C —21.5%0 — 24%o , 5 C —23%,

’ ’ 613 C
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PRICHRE O oy ARARBEI AT 5 FAlEI G ARG s A NP B DR 1 b

BikREHEE B (P AiiEmE s RREHEO, TE ) ﬁmmﬁﬁﬂ
EWERSHAaSE 1L IR XP,, . VSFETIE ) P, AT T x
BESREN Lp,,, &@EzH b LR BP,, IR DIN ) x P, ., (EAREIRRS T v
5-9
2.
5°C ( 5-10)
e ( ) ,

=32 -3 =30 -29 -28 =17 -26 -15 -4 -23 -22 -1l

Mg 1 —
——— D o EWEE L, sWEEE L

\ ) —— EWER  Lp, SWASHL
#E 3 : .

) T O WL TR
e . : b G AT EARAE 15
'ﬁ#m 5 : - : -G-Glll.-e-_u ﬁ!ﬁiﬂ#m

: Dol e-Bey i ERBIE
TR ¢
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5°C
5°C - 24.5%0 - 25.6%o,

- 22. 8%o

- 27. 2%o,

C24 C24
( 114
1. 114
114 ,
13 A”
, 114
2.
, ( 5-5),
5-5
(
1) ) b
3
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2) 4 ,
3 ( 13
3) ,
2002
2002
( , 2002b)
4 ,
( )
1.
4 A ( 5-
6): 0.24% 0. 50%, 0.39%: “ A" (150 220) x 10_6, 175«
10 ° ,
0.38% ,
5-6
sp, - shy P53 - shy SPg - shy SPys - Sy
1% 0.41 0.42 0.50 0. 24
“ A" [10°° 180 220 150 150
2.
( 5-7) 480 594 | 1.14% 1.91%,
H/C 0.29 0.41
5-7
sp, - shy Sp; - shy SPg - shy SPys - Sy
/ 594 480 488 489
/% 1.7 1.14 1.72 1. 91
H/C 0.36 0.41 0.30 0. 29
3.
( 5-8),
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, 26% 64%, 25% 55%, 4 - 41,
13
— ( —A, B) 0 C- 24.2%0 - 23. 5%o, —
5-8 (3"C)
% B¢ e
% % %o
sp, - shy 53 2 35 10 -9 - 24.2 ’
sp; - shy 26 4 55 15 - 41 -23.5
SPg - s, 48 2 40 10 - 15 - 23.7
SPys - shy 64 1 25 10 4 ) -23.7
4.
4 :
, X 80
1.
’ EOZ!
C)180 38 Yl E02 C)180 38 Yl
5 - 9 1 ) 1
5-9
1%
T;.C 51 52 “* An
R,/ % % |mg g *|mg gt %
Eq» J 0.31 421 60. 76 1.36 196.10 | 0.1237 | 1.59 |24.26 [56.22 |17.93
Ogs Y1 | % 0. 33 408 70. 20 0.20 349.20 | 0.1969 | 4.60 |18.20 |53.26 [18.77
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2. " ”

E02 ’
, NGy ( 5-11),
EOZ
C,
5-11 Eg
3.
Eo ( N33°52. 53", E88°14.784"),
, 1 4cm, 150m , 1
= 114
; , 114
, 14 :
, 114 ,
1. :
12 :
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(1)

0.20% 0.50%, 0.05% 0.12%

, 0.05% 0.15% 0.15% 0.30%

, 0.3% 0.55% 0.55%
? , 0.3% 0.55% 0.55% —
114 , 409m,
1.26%: , 258m, 0.55%
(2)
: 206
, 42.7% , 15% , 13. 1%,
, 35.20m, 1.16%  10.39%,
4.15% , 12m, 11. 75%
: , 114
, 200 500kg/t- c,
2. — ,
, 1900m, 1700m
: (
) : 114
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(1)

4 :
(2)
(2001d) ( 5-10)
1% / (10 *um?) 1% / (10 *um?)
15 25 10 500 >12 >10
( )
12 15 1 10 12 0.25 10
8 12 0.5 1 2 6 0.002 0.25
( )
5 8 0.05 0.5 <2 <0.002
1.
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= R M
T B3~ ] 43
5-12
Tyx— J,— J,s— J,0— J,b— Jys—
, 280 400m:;
3% 8.4%, 21. 8%; (0.01 8.5) x 10 “um;
, 191 261m
, ( ), 18.5
225.5m, 86. 6m:; 0.27% 4.91%, 1.61%; (0.001
10. 224) x 10 ‘pm’, 0.546< 10 ‘pm'; =
, ( ), 60 376.5m, 3%,
0.4x 10 pm’,
2.
. 127.2 168.9m
, , 28.1% 23%, 25.6%:
(2.28 8.81) x 10 “pm’, 5.54x 10 pum’, ,
3.
— (  50.9 306m, 152. 3m) — ( 160.71m)
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- ( 197.88 357.9m) 3 4% 8%,
(0.74 13.6) x 10 “pm’, ,

4.
- ( 5-9)
40 80m, , 1.3% 5.2%,
3.0%; (0.01 4.74) x 10 “pm, 1.53x 10 ‘pm’
0.06% 2.21%, (0.035 0.173) x 10 °pm’ -
, 0.6% 15.1%), 7.11%; (0.01 271.0) x 10 ’*pm’,

39.88¢ 10 ‘pm’: ,

13.25 307.19m, 104. 9m; 0.53% 2.4%, 1.52%;
(0.01 0.17) x 10 *pm’, 0. 075¢< 10 “pm’;

, , 30.3 186.37m,
128. 9m; 0.86% 6.57%, 2.68%; (0.002 1.14) x 10
um’, 0.343x 10 *pm’,

w

— : 115.5 284.3m,

204. 95m; 1.8% 4.29%, 2.75%; (0.001 2.53) x 10°°
pmz, 0. 69x 10'3um2; — :
177.3 343m, 260. 15m; 3% 5%; (2.5 6.9) x 10°°
pm
5. —
, ( 5-12)
, 30 200m , 4.7
48. 8m, 23.7m; 1.12% 4.93%, 2.35%:; (0.03 4.05) x
10 *um’, 0.447« 10 *pm’, - ,
: ( ) ,
72.8 350. 16m, 167. 75m; 1.5% 11.9%, 6.7%;
(0.03 3.1) x 10 *pm’, 0.9 10 ’pm’, ,
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20 | 2 80m,

19. 5m; 0.49% 4.97%, 2.3%; (0.004 2.55) x 10 ‘pm,
0.45¢< 10 *pm’ ,
, 32  258.6m, 128. 64 m; 0.53% 5.27%,
2.78%: (0.011 27.9) x 10 ‘pm’, 1.0x 10 *pm’ ,
1.
) ] ] ( ) 1
( —A), -
) 3 ]
( ~E)
: ( ) :
: ( ) :
2.
1)
4 4 ,
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3.27% 26.2%, 7.8%; (0.01 543.5) x 10 °pm’, 14. 75x
-3 2
10 "'um
2)
3 :
, 2.7% 26.2%, 11. 33%; (0.51 116) x 10’
um’, 39.27% 10 ‘pm’; ,
1.09%  10.5%,
3.92%; (1.0 172.13) x 10 “um, 15.42x 10 " pm’;
3.
, 5-11
, A , C )
5-11
HHR Wt (1 8 il
e il | ' frm | E
e EIERN G #
X gy || s .13_"!' | Vs | ! e | | B
| R N Pt e | | | || || | | i
| Y| e | BB |7 s iﬁjﬂ' Wil | B w | & | (o)l g | Wl x| w
1 3 I K€ Ikl k| fm| | || ® H
: i
i SC1 e " |
B} ) , . Fh
| (- Hﬁ M| o (HF " Lo ,-LE
Aoan | |5 | O iz  eum|
5 24| 2537 |m |5 | o | i
i
ME 173~ |5 -5 & {4 f&ﬂm
B | 1404170 iR [<15 2R
& 208|374 |m| g oy | FLIE
" & |1 e
C 231~ N BRI e | 5%
170 F‘m‘ﬂﬁ i i
ENLN I o O
A
WA
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B—C , B A—B B—A ;
A—B , ( ) C ,
B A : B ,
C ) A )
7 7 , 10 (
1.
( 5-12)
5-12
1 %
YP35 - B11 J,b abcd=2322 5 25
PE25 - C9 J,b abcd=2321 5 30
PE25 - Y7 T,X abcd=3221 15 40
PA18 - CH10 T3x abcd=3222 10 35
LP,Cq J,b abcd=4322 15 40

DBP33 - CH15 J,b abcd=3221 15 40
LPO1 - CH19 Js abcd=2321 5 25

2.

, 4
1) (ov): , ,
2) (ol +ov): :
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3) (oa): ,

( - B! D) H H -
4) (ol +wW): :
7 ( - F) 7 1)
4 : 5 -
12 : (W +v),
: 5%, 5% 20%, : :
3.
( 5713)
5-13

YP35 - B11 J,b

PE25 - C9 b

PE25 - Y7 T3x

PA18 - CH10 T,X

LP, C, b

DBP33 - CH15 Jb

LPO1 - CH19 %s

: ( )
4.
5-14
=C1/ x 100%
: — 50%
50%
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5-12 : (JXs) |/ (J,b) (TsX%)

5-14
(uL/g)

CH, | C,H, | C,Hg | C4Hg | CsHg LCH |NCuH,| C H, %

YP35 - B11 | kb 1.13|0.14 | 0.05 [ 0.16 |0.04 | 0.01 |0.02 [0.07 [1.62 | 69.75
PE25- C9 | Lb 3.45(0.38|0.240.32(0.19 {0.01 |0.10 [0.15 | 4. 48 | 71.28
PE25 - Y7 | Tsx 1.20 1 0.13 [ 0.07 | 0.12 |0.07 [0.01 [0.04 | 0.05 [ 1.69 | 71.01
PAISCH10 | T,X 0.50|0.10|0.05|0.08 [0.03[0.01|0.01]0.02]0.8 | 62.50
LP, Cy Jb 1.37|0.38|0.080.33/0.05|0.01[0.09[0.32[263]| 62.09

DBP33CH15 | Jb 0.97 | 0.55|0.09|0.35[0.04 [0.04|0.14 | 0.36 | 2254 | 38.19
LPO1CH19 | J;s 1.84 | 0.41 | 0.03 | 0.28 |0.05 0.020.19 |28 | 65.28

)
P=(T,—T,)/h
, P T, T, ; h
20 ( 5-15)
5715
(Ty-Ty) / h/m P/ ( - 100"'m™%) P
1 2 1 2 1 2
7 5 266 189 2. 63 2.65 2. 64
6.5 5 246 188 2.645 2.655 2. 65
6 6 227 226 2.645 2.655 2. 65
5.5 6 209 227 2.635 2.645 2. 64
4.5 4.5 172 170 2. 62 2.64 2.63
5 5 191 189 2. 62 2.64 2.63
)
( )
: simplex :
2.63 /100m, 75C, 5-13



14000m, ,

T3 L L K K EN A% /M
250 2000 150 [} 30 1]
0 L 1 1 1 1 1 ] 1 |
T —
2000 =
3000 —
I
= A I"
w4000 — i =]
# - Lx
N0 —
_ .IJ&
00 =
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1) (2q ) : (Lb

2) y - —

3) (J:9 :
2000m , 2803 3144m

, 3750 4167m

4) ,
5) ,

1) :

2) : :
3) : :

4) ,

5) :
6) :
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0.5% 6% ( 2%) , (0.01 4.74) x 10°°
) 1997
, ( 2001d) ,
65 70km
, 6 10km
45m 50m

0.4 2m, , ,

, , ( —0)
22 , 2% 17%,
( 12%) 28% ,

44% : 47 10"pm’,
(78%) Ix 107 um’, ,
0.01x 10°pm’,
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The potential of the oil and gas resour ces
In major sedimentary basins on the
Qinghai-Xizang ( Tibet) Plateau

|. Generalizations

The gpproaches to the poatential of the oil and gas resources in mgor sedimentary basns on
the Qinghai-Xizang ( Tibet) Plateau are desgned to determine the targets for the exploration of the
oil and gas resources in the near future on the bads of the integrated anayss of sedimentary
basins, tectonics and petrdeum geology.

1. Sedimentary basn analyss and petroleum basin selection

The petroliferous basin anayss deds primarily with the sedimentary features, depostional
sequences, filling processes and styles of source rocks, reservoir rocks and cap rocks, and evau-
tion of sedimentary basins, including  principles and methads for the classfication of sedimenta-
ry basins; relationship between sedimentary facies and palaeogeography and source rocks,
reservoir rocks and cap rocks; relationship between depositional sequences and resource rocks,
reservoir rocks and cap rocks, and cardation of petroleum basns. The sedimentary basin
analysis enables the improvement of our knowledge of filling styles of dratigraphic sequences,
palaeogeographic evaution, sedimentary facies and subfacies ( microfacies) digribution, and
relationship between filling styles of stratigraphic sequences, sedimentary facies and subfacies
( microfacies) distribution and spatio-temporal digtribution of resource rocks, reservar rocks and

cap rocks in the basins.

2. Structural deformation and oil and gas preservation

The examination of structural deformation and oil and gas preservation includes: dynamics and
nature of sedimentary basns; coupling relations between tectonic events, generation and
expulsion of hydrocarbons, and  tectonism and oil and gas preservation. The integration of ba-
sin dynamics, coupling relations between formation and evdution of individua structural deforma-
tional events and generation, migration and accumulation of oil and gas, and intensity and spatio-
temporal digtribution of tectonic processes may help delineate tectonically less active and optimal
stable blocks for the preservation of al and gas pools, which may be employed as the criteria for
the assessment of all and gas patential.
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3. Oil and gas accumulation

The approaches to the possibility of the formation of mgjor al fields in sedimentary basins are
based on the analyss of hydrocarbon-generating conditions and patential, and source-reservair-
caprock associations and hydrocarbon sysems in sedimentary basins. The evaluation of petrdeum
potential and selection of oil and gas prospect areas are based on the integrated study of basin
nature, sedimentary facies, source rocks, accommodation space, cap rocks, source-reservoir-ca-
prock associations, ol-gas preservation, as well as palaeouplift, basement rise, basal fault, uncon-
formity, ol and gas seepages ( shows) , exposure, erosion and burial of target strata in the basin.

1. Regional tectonic settings of the Qinghai-Xizang ( Tibet) Plateau

The Qinghai-Xizang ( Tibet) Plateau is characterized by the well-defined mosaics of zoned
and blocked areas condsting, from the north to the south, of the fdlowing firs-order tectonic un-
tis:. Hoh Xil-Jdnshgiang suture zone, Qiangtang landmass, Bangong Lake-Nujiang suture zone,
Lhasa landmass, Yarlung Zangbo suture zone, and Himalaya landmass.

The Hoh Xil-Jinshajiang suture zone was initiated before the Late Triassic time, and once
exercised a mgor control on the provenances and deposition of the Qiangtang Basin south of it.
The gphidites in the suture zone were generated during the Early Carboniferous to Early Permian.
The oceanic basn became open priar to the Early Carboniferous, and closed during the latest Late
Permian to the beginning of the Early Triassc. These geologicd events led to the formation of the
regonal angular unconfarmities between the Triassc and Permian strata, and missing of the Mid-
dle and Lower Triasdc strata.

The didntegration of the Bangong Lake-Nujiang suture zone started during the Late Triassc
and thereafter the rift-type deposts came into being. The limited oceanic crust occurred in the
marginal sea basins during the Early and Middle Jurassic, and the Bangong-Nujiang oceanic basin
was closed during the Late Jurassic. The uplifting and erosion occurred over a wide area of south-
ern Qiangtang. At the southern end of the suture zone, the Early Cretaceous mixed continental-
marine depasits are overlain unconformably upon the ophidlites.

The oceanic basin corresponding to the Yarlung Zangbo suture zone became open during the
Late Triassc, subducted northwards roughly during the Early Cretaceous, and closed prior to the
Late Cretaceous to Miocene times.

The Qiangtang badn lies between the Hoh Xil-Jdnshgiang and Bangong L ake-Nujiang suture
zones, with atotal area of 18x 10" km'. The basin lay unconformably upon the Devonian-Permi-
an structural layers during the Mesozoic, with a thickness of mare than 8000 m. The Qiangtang
basin is a composite basn: a foreland basn during the Triassc, and continental-margin rift-de-
pression basin during the Jurassic-Early Cretaceous rather than a foreland basin during the Juras-
sic as suggested before. The target drata for petroleum exploration are mostly made up of the
Jurassic and Upper Triassc strata in the Qiangtang Basin.

The Cogen Basin is located in the northwestern part of the Lhasa landmass, and overlain
upon the Upper Palaeozoic basement, bounded by the Bangong Lake-Nujiang suture zone on the

307



north and Gangdi se vacanic-magmatic arc on the south, with atotal area of about 10x 10" km®.
The basin consists of two second-order tectonic units: northern depression zone and southern uplif-
ted area. The Lower Cretaceous strata are believed to be the target strata for the petroeum explo-
ration in the basin.

The Gamba-Tingri basn lies upon the Himalaya landmass south of the Yarlung Zangbo suture
zone, bounded by the Tingri-Lhozhag fault on the north and adjoined to the Himalayan crysalline
rock series on the south, with a total area of about 1. 5% 10° km’. There are thick and laterally
extensive Palaeozoic-Paeogene depodts in the basn. The target strata are dominantly compaosed of
the Triasdc, Jurassc and Cretaceous drata in the basin.

The Lunpda Baisn as a fault basin islocated within the Bangong Lake-Nujiang suture zone,
with atota area of about 0. 35x 10 km®, and filled by the Cenezoic deposits with a thickness of
more than 5000 m. The target strata consist significantly of Paleogene continenta depodts in the
basin.

I11. Sedimentary sequences and dynamics of the Qiangtang Basin

The following aspects have been outlined according to the data on tectonics, sedimentary
sequences and dynamics, sedimentary facies ( subfacies), palaeogeography, palaeocurrents,
provenances and vdcanic activity in the basin.

The Qiangtang Basin may be divided into four secondary tectonic units: Hoh Xil fold-thrust
zone, North Qiangtang depression, Centra uplift (or buried uplift) , and South Qiangtang depres-
sion.

Prior to the Bgocian ( Middle Jurassic) , the North and South Qiangtang depressions were
apparently separated by the Central uplift, and two suites of isolated stratigraphic sequences were
laid down. The Lower and Middle Triassic strata appear only in northern Qiangtang, consisting of
a succession of littoral and shalow-marine clastic -carbonate rocks associations. The Upper Trias-
sic strata in northern Qiangtang are grouped into the Xiaocaka Formation, which is represented by
a successon o shallowing-upward carbonate rocks and clagic rocks with coal seams in the
absence of the upper Rhaetian strata, whil e those in southern Qiangtang are assigned to the Rigain
Punco Group, which is represented by a successon of deepening-upward coarse clastic rocks
intercalated with volcanic rocks, carbonate rocks and fine clastic rocks intercalated with marl.

During the Early Jurassic to the Bgocian stage of the Middle Jurassic, the South Qiangtang
depresson is dominated by a succession of shallow-marine and shelf fine-grained clastic rocks,
which overlie conformably the Triassic strata. The North Qiangtang depresson is dominated by a
succession of continental-margin nearshore lacustrine clastic rocks with abundant vacanic depodts
in the lower part, which overlie unconformably the underlying strata in the absence of basal depos-
its. After the Bgocian, the North and South Qiangtang depressions began to be connected togeth-
er. The Jurassic and Lower Cretaceous strata are composed of cyclic sequences of marine carbon-
ate rocks-clastic rocks-carbonate rocks-clastic rocks within a continuous spectrum of sedi mentary
facies. The mog parts of the depressions are starved of the Upper Cretaceous strata. During the
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Paleogene, the depressions were filled by widespread but less gable inland fluvia and lacustrine
clastic rocks intercalated with gypsum and volcanic rocks.

The oil shales from the formerly Muggar Kangri Group north of Gerze county town, Quse For-
mation and Binar Lake in Sewa in the South Qiangtang depression are assigned, without excep-
tion, to the Lower Jurassic strata, whereas the upper member of the Sogwa Formation, Xueshan
Formation, Zhaworong Formation and Bailongbing River Formation in the North Qiangtang depres-
sion to the latest Jurassic - Early Cretaceous srata which, unlike the previous stratigraphic classi-
fication, should belong to the synchronous and heteropic deposits.

The Mesozai ¢ sedimentary systems in the Qiangtang Basn are compased of eight sedi mentary
systems, i. e. aluvial fan, fluvial, lacustrine, delta, carbonate ramp, barriered coasta carbon-
ate rocks, nonbarriered coasta -shalow sea, and vdcaniclagic sedimentary systems and twenty-
three sedimentary facies and subfacies.

The Mesozoic depodts in the Qiangtang Basin are mainly derived from orogenic zones, locally
from the basn in itself o periphera cratonic continental masses, and have nothing to do with
magmatic arcs. The Central uplift and Hoh Xil orogenic zone in the northern part of the basn may
also be considered as the main provenances during the Mesozoic.

In the light of the data from more than 160 stratigraphic sections, a number of sedi mentary
facies and palaeogeographic maps, isopach maps, isdine maps have been constructed for the Late
Triassic, Toarcian dage of the Early Jurassic, Bajocian, Bathonian and Callovian stages of the
Middle Jurassic, and Oxfordian and Kimmeridgan stages of the Late Jurassic, and Berriasian
stage of the Late Jurassc - Early Cretaceous.

Six second-order sequences have been distinguished for the Mesozoic strata in the Qiangtang
Basn. The examination of internal architectures, sea-level changes and geness of the sedi mentary
sequences shows that during the Jurassic, the sea-level changesin the basn were strikingly simi-
lar to those on the gobe with less tectonic effects, and the basn has the features of a passive
continental-margin basin.

The Qiangtang Basin behaved as a foreland basin only in the Triassic, and the main part of
the foreland basin in northern Qiangtang looks like a half-graben basn being shallower in the
south and deeper in the north. The depositiona recards are lacking in southern Qiangtang. During
the Jurasgc, there were gradations of the basn from a foreland basin to a passve continenta -mar-
gin rift-depression basn in response to the opening of the Bangong-Nujiang oceanic basin.

The evidences in favour of the Qiangtang Basn as a passive continental-margn rift-depres-
sion basin during the Jurassic are outlined as fdlows. (@) The sediments in the basn occur as a
overlapping-northward wedge being thinner in the north and thicker in the south. Further south,
the bagn is close to the Bangong-Nujiang oceanic basn. ( b) The substantia changes took place
in the nature of the basin during the Jurassc as indicated by dynamics, geometry, depocentre,
paaeogeagraphic features, sediment supply and paaeocurrents in the basn. (c) The basn was
formed againg the intensiona setting. In the early stage, volcanic activities were widely devel-
oped, locally reaulting in the formation of bimodal volcanic rocks. ( d) The basement of the basin
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disgplays a graben-horst structure: rapidly deposted coarse clastic rocks at the base; dable
carbonate rocks in the middle part, and red coarse clastic rocks in the upper part. (€) There was
no obvious compressional orogenic contrd on the basn sediments during the individual
depoditiona stages of the basin.

V. Geotectonic dynamics and their effects on oil and gas accumula-
tion in the Qiangtang Basn

This part of the book deads, in detail, with tectonic settings, structura styles and phases,
tectonic intensity, spatial distribution of tectonic units, relationship between the formation of giant
folded gructures and oil and gas accumulation, and relationship between necatectonic deformation
and oil and gas preservation in the Qiangtang Basin.

(1) The basement and cover of the basin may be divided into five firs-order tectonic units
and seven second-order tectonic units on the basis of depaositiona characterigics, dructural
deformation and styles, referenced to aeromagnetic, gravitational, magnetatelluric and seismic data.

(2) Gant fdded dructures are well developed in the Qiangtang basn. The axis of folded
structures are generdly oriented EW. The folds are relatively dense along the northern and south-
ern boundaries and both sides of the Centra uplift of the basin, and less dense in the centrd part
of northern and southern Qiangtang depressons. These giant fdded structures were formed chiefly
during the latest Jurassc to the beginning of the Cretaceous.

(3) Six groups of faults are recognized in the basn, directing towards EW, NWW, NEE,
NW, NE and NS, dof which the EW-, NWW-, NEE-oriented faults are best developed. The faul-
ting was initiated during the late Indosinian-early Yanshanian, culminated during the middle and
late Yanshanian-middle Himalayan. The reworking and superimpasition occurred during the late
Himalayan. It isinferred that the giant nappe structures were formed posterior to the Late Jurassc
and prior to the Oligocene.

(4) The Upper Triassic source rocks in southern Qiangtang Basin entered into the culmina-
tion of oil generation during the Middle Jurassic, and the same things for the Biqu and Sogwa For-
mations occurred only during the latest Jurassic. This may cancide with the ages for the formation
of Indosinian gant traps, and thus has demonstrated that the ages of generation and migration of
hydrocarbons from the source rocks may be compared to those for the formation of giant traps.

(5) The gypsdithes crop out as sat domes on alarge scae in the Qiangtang Basin, and the
gypseous drata in the basin have been indentified into three* structura -gratigraphic” sequences,
I. e. subsaltbody, salt-bed and supersaltbody sequences. In the supersaltbody sequences, the
salt-related structures and traps are composed of diding anticlines, thrug folds, suprasat thrust
and 0 on; In the salt-bed sequences, the salt-related structures and traps include sat domes, al-
lochthonous salt sheets, intersalt fault-fod structures, intersalt thrust sructures and so on, and in
the subsatbody sequences, the salt-related structures and traps are assembled by back thrust
blocks and fault-fold traps, double thrust structures and so on. These gypsdithes and salt-related
structures may exercise an important effect or control on structural styles and ol and gas accumu-
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lation in the basin.

(6) The neatectonism in the basn has the features of early folding, thrusting and deforma-
tion, and late extension and deformation. The northern and southern suture zones and central up-
lift are subjected to intensely reworking, while the centra parts of the northern and southern
depressons weakly reworking; these parts are dominated by wide and gentle synclinoria and broad
anticlines, and small faults. The secondary generation and expulsion of hydrocarbons in the basin
appeared mogdly at the end of the late Himalayan neotectonic fading-thrusting and deformation.

The Cenozoic fdds may well be the dtes for the secondary generation of hydrocarbons in the
basin.

V. The potential of oil and gas resources in the Qiangtang Basin

1. Correlation of the oil and gas potential in the Qiangtang and Karakumy Basins

The comparative study has been made for the Qiangtang and Karakumy Basins. The Karakum
Basn located in the conjunction of southern Uzbekstan, eastern Turkmenistan and northern Af-
ghanistan is knomn as a most important petroleum basin in centra Ada. The basin is very similar
to the Qangtang Basin in basin nature, tectonic setting, internal structures, sedimentary-tectonic
evolution and source rocks. Viewed from the petrdeum geology, the source rocks and cap rocks in
the Qiantang Basin are even better than those in the Karakum Basin except poor reservoir quality
in the Qiangtang Basin. For this reason, the Qiangtang Basin may be a locus for the formation of
giant oil fields, especially gant gas fields.

2. Hydrocarbon generation in the Qiangtang Basn

(1) The Mesozoic source rocks are well developed in the Qiangtang Basn, and consist most-
ly of the Upper Jurassic Sogwa Formation, Middle Jurassic Gyari and Biqu Formations, and Upper
Triassic Xiaocaka Formation, al of which appear largely in the middle parts of North or South
Qiangtang depressons. The source rocks have long been best developed in the middle part of the
South Qiangtang depresson at the maturity to high-maturity levels, and thus are highly prospec-
tive. Three production peaks may be identified for the North Qiangtang depresson, i. e. Late
Triassic, Bathonian stage of the Middle Jurassic, and Oxfordian-Kimmeridgian stage of the Late
Jurassic in the North Qiangtang depression, where the source rocks are also at the high-maturity to
overmaturity levels, and thus highly prospective as well.

(2) The red dgae are believed to be the principal hydrocarbon-generating organisms ( 1, -
type organic matter) in the source rocks of the Middle and Upper Jurassic carbonate platform faci-
es. In the Upper Triassc deltaic coal measures as the source rocks, the hydrocarbon-generating
organisms ( I1.- to Ill-type organic matter) are dominantly composed of red algae, brown agae
and terregrial plants.

(3) The maturity of organic matter from the source rocks is progressvely increasng from the
center to the periphery of the Qiangtang Basin: at the lower maturity levels in the central part,
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and at the maturity, high-maturity and overmaturity levels along the margins of the basin. Verti-
caly, the organic matter becomes progressvely mature in response to the changes of the strata
from the new ones to the old ones.

(4) The fisdon-track age determinations for the Upper Triassc sandstones from the western,
central and eagtern parts of the Qiangtang Basin have disclosed that the Xiaocaka Formation sand-
stones entered into the oil-generation stage during the middle Middle Jurassic, into the production
peak during the Late Jurassic, into the condensation ail-wet gas sage during the latest Late Juras-
sic, and at the present time into the dry gas stage. The Qoimaco Formation strata entered into the
oil-generation stage during the early Late Jurassic, into the production peak during the middle Late
Jurassic, into the condensation oil-wet gas stage during the late Late Jurassic, and at the present
time into the condensation oil-wet gas sage. The drata in the Gyari and Biqu Farmations entered
into the production peak during the late Late Jurassc, and at the present time into the fina stage
for ol generation. The Sogwa Farmation strata entered into the al-generation stage during the late
Late Jurassc, and at the present time at the low-maturity levels and into oil-generation stages.

(5) The corelation of oil and source rocks in the Qiangtang Basin enables the recognition of
more than 200 al and gas shows and two ancient oil pools derived mainly from mudstone and oil
shale intervals of the Middle Jurassc Gyari Formation and Upper Jurassic Sogwa Formation, impl-
ying that the source rocks in the underlying Triassc strata and Biqu Formation strata are prdific
bath in al and gas.

(6) The development of source rocks and planar distribution of organic matter maturity indi-
cate that the eastern South Qiangtang depression and the northern and southern sides of the Cen-
tral uplift are believed to be preferential localities for the source rocks in the Qiangtang Basin.

3. Reservoir rocks in the Qiangtang Basn

The reservair rocks in the Qiangtang Basin consst domi nantly of fine-grained sltstone, crys-
talline limestone, reefal limestone, grainstone and doostone. Stratigraphically, the clastic reser-
var rocks are confined to the Xiaocaka, Qoimaco and Gyari Formations, whereas the carbonate
reservoir rocks are developed in the Xiaocaka and Biqu Formations and the lower member of the
Sogwa Formation.

The sample anays s shows that in general, the reservoir rocks in the basn are nearly densed
rocks, and thus have poor physca properties. The dolomitization may greatly improve the reser-
var quality of the reservair rocks. For this reason, the ddostones may serve as the dgnificant
reservoir rocks in the basin.

The optimal areas of reservair rocks in the basn are concentrated on the northern slope of the
western palaeouplift, northern and southern sides of the Central uplift and slope area in northeast-
ern basin such as Shuanghu, Tumain, Jinxing Lake and Qoimaco-Zurhen Ul reg ons.

4. Cap rocks in the Qiangtang Basn
The cap rocks in the Qiangtang Basin are made up of mudstone, gypsolith and limestone,
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and may be traced back to the Bajocian ( Qaimaco Formation) , Callovian ( Gyari Formaiton) and
Tithonian-Berriasgan ( the upper member of the Sogwa Formation and Xueshan Formation) . All
these cap rocks have tremendous thickness and good sealing qudlity.

5. Source-reservoir-caprock associations in the Qiangtang Basn

Four suites of source-reservoir-caprock associations are recognized on the basis of develop-
ment and spatial arrangement of the source rocks, reservoir rocks and cap rocks in the Mesozoic
strata of the Qiangtang Basin, including Association | represented by the Upper Triassic Xiaocaka
Formation and Lower Jurassc Quse Formation; Association |l represented by the Lower Jurassic
Quse Formation and Middle Jurassic Qamaco Formation; Association |11 represented by the Mid-
dle Jurassic Biqu and Gyari Formations, and Association IV represented by the Upper Jurassc
Sogwa and Xueshan Formations, of which Association |11 is best and Association 1V secondary.
The optimal areas of the source-reservair-caprock associations include the middle and eastern parts
of the North and South Qiangtang depressions, especiadly the boundary between these depressons
and Centra uplift zone.

6. Hydrocarbon systems and resour ces in the Qiangtang Basin

Ten hydrocarbon systems have been diginguished for the Qiangtang Basin, including four in
the South Qiangtang depresson, i. e. Sogwa Farmation-Sogwa Formation, Gyari Formation-Biqu
Formation, Biqu Formation-Biqu Farmation and Xiaocaka Formation-Xiaocaka Formation, and
three in the eastern North Qiangtang depression and three in the western North Qiangtang depres-
sion, i. e. Sogwa Formation-Sogwa Formation, Biqu Formation-Biqu Formation and Xiaocaka
Formation-Xiaocaka Formation. The hydrocarbon sysems in the Sogwa Formation are nat available
because of widespread exposure of the drata in the badn.

The tatal oil resources in the hydrocarbon systems of the Qiangtang Basin amount to
11330 million tons, of which 6840 million tons in the Xiaocaka Formation-Xiaocaka Forma-
tion hydrocarbon system where natura gas is dominated, 4261 million tons in the Biqu For-
mation-Biqu Formation hydrocarbon system where oil is dominated, making up more than
94% dof the total ail resources, and 229 million tons in the Gyari Formation-Biqu Formation
hydrocarbon system.

About 3608 million tons of the tota oil resources are found in the hydrocarbon systems in
the western part of the North Qiangtang depresson where natura gas is dominated; 5037 million
tons in the eastern part of the North Qiangtang depression: 2109 million tons for ol and 2928
million tons for natural gas; 2685 million tons in the South Qiangtang depresson: 1699 million
tons for all and 986 million tons for natural gas. It can be seen that the South Qiangtang depres-
sion and the eastern part of the North Qiangtang depresson should be delineated as the targets
for the purpose of ail exploration. In this case, the Biqu Formation may be selected as a good
example.
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7. Assessment of oil and gas resources and delineation of target areas in the Qiangtang
Bagn

Five hydrocarbon exploration praospects have been delineated on the basis of the integration of
the basnwide sedi mentary facies, source rocks, reservair rocks, cap rocks and preservation o oil
and gas resources. They are: Province A, i. e. the Tupoco-Bandaohu prospect; Province B, i.e.
Burogco-Nadigangri prospect; Province C, i.e. Baidoico-Angdarco prospect; Province D, i.e. Tu-
co-Tumain prospect, and Province E, i.e. Qoimaco prospect, of which the Longweico regon in
Province B, Baidoico and Long'eni-Angdarco regons in Province C, Tonamu-Shenggen and Da-
choma regions in Province D are selected as the key targets for the exploration of oil and gas re-
sources on the Qinghai-Xizang Plateau in the near future.

V1. Oil and gas geology of the Cogen basin

Recent progress in basin stratigraphy, depostional-filling frameworks, source-reservair-ca-
prock associations and assessment of oil and gas resources has been made with the aid of the ex-
amination of tectonic settings, general framework and basement of the basn, intrabasinal igneous
rocks, referenced to the previous data.

(1) Redivision of the stratigraphic provinces. The drata in the Risum-Jaggang zone formerly
assigned to the Muggar Kangri subprovince are now assigned to the Risum-Ge’ gyai-Tarico sub-
province. The vertical and lateral changes of lithostratigraphic and biodratigraphic features in
various periods are described in detail.

(2) Examination of sedimentary sysems, depositional sequences, sedimentary facies and
palaeogeagraphy enables the compilation of the Middle Jurassic Early Cretaceous sedimentary faci-
es and palaeogeographic maps. The Mesozaic and Cenozoic strata in the Cogen Basin are built up
of three sedimentary systems sets and eight systems tracts that may be subdivided into many sedi-
mentary facies and subfacies. The Middle Late Jurassc to Early Cretaceous strata consist of two
second-order sequences and thirteen third-order sequences. More precisely, the Middle Late
Jurassic drata are made up of one second-arder sequence and six third-order sequences, with a
time span of 40 Ma, while the Early Cretaceous drata are invaved in one second-order sequence
and seven third-order sequences, with a time span of 39 Ma.

(3) Identification of the Qiekan-Goicang-Asog central rift zone that is interpreted as the faci-
es-conrtol structures in the Cogen Basn during the Mesozoic. The depostional-filling processes,
palaeogeographic frameworks, organic reefs, and source-reservar-caprock associations display a
nearly symmetrical aignment around the rift centers on the northern and southern sdes of the cen-
tral rift zone, regpectively.

(4) Examination of sediment digribution, filling sequences, tectonic settings of prove-
nances, and distribution and attributes of intrabasinal igneous rocks resulted in the concluson that
the Mesozoic Cogen Basin is a composite basn composed of the Middle-Late Jurassc rift basin
and Early Cretaceous double back-arc rift basn.

(5) Examination of distribution of source rocks, reservoir rocks and cap rocks, organic car-
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bon contents in the source rocks, and physica properties of the reservoir rocks. Judged from the
planar digribution, the source rocks in the Cogen Basin are largely aligned on bath the northern
and southern sides of the central rift zone. Verticaly, the source rocks congst dominantly of the
Lower Cretaceous Langshan Formation limestones and carbonaceous mudstones and shales in the
Lower part of the Lower Cretaceous Doini Formation. The organic matter contents are relativey
high in the Langshan Formation limestones which may be defined as the source rocks with moder-
ate to poor hydrocarbon-generating patential; the source rocks with good hydrocarbon-generating
patential and a greater thickness occur only in local parts. Snce higher organic matter abundances
of the carbonaceous mudstone and shae in the Lower part of the Lower Cretaceous Doini Forma-
tion, these rocks may be considered as the source rocks with good hydrocarbon-generating poten-
tial and less thickness. The organic matter maturity in the basn is now at the maturity and high-
maturity levels. The effective reservair rocks appear maostly along the both sides of the central rift
zone of the basn. The clastic reservars occur maostly in the Middle-Upper Jurassc and lower Lower
Cretaceous drata, and the Langshan Formation carbonate reservairs in the upper part of the Lower
Cretaceous strata. These reservoir rocks are typica of low porosity and permeability o dense
reservoir beds.

(6) ldentification of three suites of source-reservoir-caprock associations in the basinwide
strata. These associationsinclude: (i) the Langshan Formation ( Association I11) of the self-gen-
eration and self-reservar, where the source rocks, reservair rocks and cap rocks are al developed
in the carbonate rocks; (ii) the middle and upper parts of the Daini Formation ( Association I1) ,
where the source rocks are dominated by carbonate rocks, the reservar rocks by bath carbonate
rocks and clastic rocks, and cap rocks by mudstone. (iii) the lower part of the Dani Formation
( Association 1) , where the delta-shallow marine clastic rocks are accentuated. The traps are well
developed in the whde basin, and contain mainly anticlinal traps and fault traps. The ages of
these dructural traps are well compared with the time duration of generation of hydrocarbons in the
basin.

(7) Delineation of the exploration prospects of oil and gas resources. The ddineation of the
exploration prospects of al and gas resources is based on the didribution of the source-reservoir-
caprock associations and traps. The patential exploration prospects lie mostly in the depressons
along the northern and southern sdes of the centrd rift zone, especially in the Lower Cretaceous
Langshan Formation in the Lagkorco-Asu zone and Sekarco-Marme zone.

VII. Petroleum geology of the Gamba-Tingri Basin

1. Sedimentary features and evolution of the Gamba-Tingri Basin
Sedimentary features, sequence stratigraphic framework, sedimentary facies and paaeogeo-
graphic framework and basin evdution are systematically treated with the aid of pre-existing drati-
graphic data from the Gamba-Tingri Basin.
(1) The formerly Gucuocun Formation as the transitional beds between the Jurassic and Cre-
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taceous drata should be assgned to the base of the Cretaceous strata or to the Lower Cretaceous
strata together with the Dongshan and Chagiela Formations in Gamba. The Cunkou and Zongshan
Formations also in Gamba should be assgned to the Upper Cretaceous strata.

(2) The sequence dratigraphic divison has been made for the Mesozac and Cenozoic drata,
and fifteen third-order sequences have been diginguished and described on the bas s of basin evo-
lution and gobal sea-level changes.

(3) Eleven sedimentary facies types are recognized for the basn, and may be grouped into
four types of sedimentary facies modds including stable littoral-shelf-slgpe and basin clagtic rocks
models; mixed littoral -carbonate ramp-dope and bas n facies models; carbonate ramp-fault basin-
slope and basin facies models, and redricted platform-open carbonate platform-platform-margin
shoa facies moddls.

(4) Ten sheets of sedimentary facies and paaeogeographic maps are constructed for the
basin, including the Tulong, Qulonggongba and Derirong stages of the Triassic, Nieniexiongla and
Menkardun stages of the Jurassic, Early Cretaceous, Cunkou and Zongshan stages of the Late Cre-
taceous, Jidula and Zongpu stages of the Paleogene. The littoral and sha low marine deposits are
accentuated in the Triassic-Neogene deposits in the Tingri-Gamba Basn; only part of dope and
basin depodts appear in the northern part of the basin. The continental d ope deposits and contou-
rites defined by the previous workers should be assgned to the shelf underflow depogts or fault
basin depasits.

(5) The Gamba-Tingri Basin has spanned the following evaluti onary stages. a passve conti-
nental margna basin during the early Late Cretaceous, aforeland basn during the late Late Cre-
taceous, and a post-uplift cratonic basn during the Paleogene.

2. Petroleum geology of the Gamba-Tingri Basn

(1) The examination of the source rocks, reservar rocks and cap rocks in the basn resulted
in the following observations. The source rocks in the basin may be recognized in the Triassic,
Jurassic, Cretaceous and Paeogene strata, and consst of grayish black mudstone, shale and mic-
ritic limestone. The organic matter maturities are now at the high-maturity and overmaturity lev-
els. The reservoir rocks are composed dominantly of the clagic rocks, and the carbonate reser-
vairs appear only in local intervals. All of them are Jurassic, Cretaceous, Triassc and Paleogene
in age. The source-reservoir-caprock associations from the Dongshan Formation ( source rocks)
and its overlying Paleogene strata ( reservar rocks and cap rocks) represent optima hydrocarbon
systems in the basin.

(2) Integration of neotectonism and ol and gas preservation indicates that the Tingri syncli-
norium in the western part of the basin and Gamba-Da na synclinarium in the eastern part of the
basin may be host to a number of al and gas fields. The best example of target areas should be
delineated in the Gamba-Dogenco zone, where the target beds are well preserved, and anticline
traps well developed.
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VIIl. Oil and gas geology of the Lunpola Basin

(1) The emphasis focuses on the development and distribution of the source rocks, reservoir
rocks and cap rocks in the Lunpola Basin. The dark rock series occur as main source rocks in the
basin, including grey mudstone, grayish black shae and oil shale hosted largely in the second
and third members of the Niubao Formation, and firs member of the Denggenhu Formation in the
central depresson zone of east-central part of the basin. The maximum organic matter contents
have been detected in the deep-lake sediments. The reservoir rocks are involved in the clagtic
rocks, carbonate rocks and tuff, of which channel, delta and basin-floor fan sandstones have opti-
mal physical properties. The source rocks occur also as cap rocks in the basn.

(2) The ail and gas shows are closely bound up with the conditions for the preservation of oil
and gas. Although abundant oil and gas shows appear in the western and northern parts of the
basin, the al and gas are generally poorly preserved. The central depresson zone with well-sealed
target strata may serve as an excellent locus for the preservation of ol and gas.

(3) Approaches to the relationship between the source-reservoir-caprock associations and the
entrapment and migration of oil and gas enable the delineation of exploration prospects located in
the overthrust zone in the northern part of the basin, Jiangri’ aco and northern Paco regons in the
centra depresson zone, and Jiangri’ aco, Jangjiaco and southern Paco regions north of the Lun-
pda-Changshan fault.
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