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Abstract The Kuco-Gamba Basin in the southern Tibet is located in the northern Himalayas
structural zone, and is distributed in an east-west direction. The sediments of the Early Cretaceous
were dominated by clastics. Black shales were mainly developed in the member 4 and member 5 of
Kuco Formation and Dongshan Formation of the Lower Cretaceous. Black shales are dominated by

muddy and clay minerals. The ratio of sandstone to mudstone is tiny. Locally the cycles composed by
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fine-grained sandstones and siltites of the submarine fan were interbedded. Siderite and calcareous
aerites were abundant, while organic fossils such as ammonite were poor. The sedimentary environ-
ment was a marine reduction environment with slow facies change, low-energy waterbody and a spe-
cial setting influenced by volcanic movement. The rare earth assemblage pattern reflected by the
siltites in the black shales is quite similar to the basalt standard pattern. It is demonstrated that the
deposit at that time was possibly accompanied by volcanic movement and intervention of mantle mate-
rials. Comprehensive geologic characters show that the black shales of the Lower Cretaceous in the
study area are characterized by large-thickness, simple structure and better hydrocarbon formation
conditions. Though the organic maturity is high, black shales are one of the important factors in fu-
ture petroleum resource appraisal in the study area.

Key words Tibet, Kuco-Gamba, northern Himalayas, Lower Cretaceous, black shales, hy-
drocarbon formation condition, hydrocarbon potential ‘
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Fig.1 Tectonic location of Kuco-Gamba
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Fig.2 Location of Kuco and Gamba geological sections
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Table 1 Stratigraphic systems and their major characteristics of the Cretaceous in northern Himalayas
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Fig.4 Photographs of the fine-grained rock fragments of sandstone intercalated layer in black shales
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Fig.5 Correlation of black shale-bearing strata of the Lower Cretaceous between Kuco and Gamba areas
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Table 2 Rare earth analysis results of black shales

HEEMA HER4A Hlg

7T
R |gd-1|gd-2|gd-3{g4—-4|g5-1g5-2{d6-6!d9—6

La | 60.7 143.4 | 47.8|49.8 |59.0 | 70.6 | 58.3 | 57.7

Ce 125 | 85.9 | 96.1 | 107 | 123 | 153 | 112 | 104

Nd |50.2 | 40.4 | 44.5|48.8 |62.0|73.9|57.450.1

Sm |11.8 | 8.9 {8.939.58}1.16 | 13.5 | 10.5 | 9.31

Eu | 2.17 | 1.55 | 1.89 | 2.34 | 2.25 | 3.54 | 2.59 | 2.33

Th | 1.78 [{0.99|0.94 | 1.17 | 1.39 | 1.57 | 1.26 | 1.41

Yb | 3.7412.42 | 2.5113.16 | 2.93 | 3.4 |2.67 |2.82

Lu |0.44 | 0.3010.39 | 0.37 { 0.39]0.43 ) 0.38 {0.37
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Fig.6 Rare earth distribution pattern of black shales
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Table 3 Element ratio of different black shales of the

Lower Cretaceous in northern Himalayas

T X Xt
HE | &S| #E
Sr/Ba|K/Na|Rb/K | Th/U|Co/Ni| Cr/K
g3-1 0.174]0.494]0.003(0.325(0.233|0.005
HH=4
g3-2 0.38911.408{0.003|0.114|0.031{0.004
gd—1 0.480(1.174(0.0040.2110.051{0.004
e (gd-2 0.629(1.880(0.004 0'16JO‘013 0.005
HENA
BE |ga-3 1.482)6.70810.003]3.364)0.038|0.005
gd—4 0.327(2.7980.003|7.500|0.019{0.004
g5-1 0.315(3.213)0.004|6.875|0.12510.005
HETS
g5-2 0.320(4.480(0.004(10.131/0.032|0.005
T |
KB |d6—6 KRiU4A (0.306|2.472(0.0047.547{0.038{0.009
N
HE |do-6| AWM [0.310{3.033[0.003}6.392(0.009(0.007

x4 LEDHENMRTARERERERIR
U. Th. KFHE
Table 4 U, Th and K abundance of douke in black

shales of the Lower Cretaceous in northern Himalayas

TE. TR | AHCFH) | RECEY) BREBRA
K/107¢ 18 073 19 750 850
Th/10"° 7.38 12.2 0.04
u/10-¢ 2.2 1.77 0.015

Th/U 2.44 6.97 2.67

BERBAGHE . NESHAERSNRRN RIS
REEKS)e EAZ B ERA VL XL B R HEL
T, HENA., HEAAAVBREEARN0.2% ~
0.76% , 83 C(PDB% )Yy —24.380 B] - 21.854; %
WAEHBRETEAN 0.46% ~ 1.37%, F 1
1.02%, 3C(PDB% )X —21.148 f1-24.092, H
BEEPIHT -2%EH, ARBATAEREN
FEH SR CEALTF —20.805% ~ — 24.380% X /] Py ,
FHH -23.25%. AR THESRET AR VLB
FrRALE ERERBEE, F65EHZH LR
BREFH LR PE RN R G T A ST (Hart and
Kim, 1986; Ken Goldeira et al., 1991; Leary ez
al., 1989), AXBATENEAEFIE, BEE
X ERBE B R E 4R (Yoshiyuki Tatsu-
mi et al., 1998),
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Table 5 Isotope data of organic carbon

in the Lower Cretaceous black shales of study area

BRE B F=ic3 813C/ %0 | a/%o E- g

_ 5AERE
B-1|HgE=4 BEAWAE |-22.164] 0.009 aa
7A

-2 |EemE |BETE | -20.101|0.004 | T TR
HE
9/\

gS-1 | HERHATH | BEWE | -21.854|0.004 gﬁLwﬁﬁ

9 AR
-2 |HEAA LW | KBETH| -20.805| 0.008 e
9A

d6-6 | RIMATH |BEREAH |-21.148)0.007 MR
Hae
9A

9-6 |RILALH |BERE |-24.092]0.009 QE'A'%#
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Table 6 Abundance appraisal standard of organic mass

for argillaceous in Qiangtang Basin

BN ERERRERE, B3 TARKITENRE,
16 B P BT HE o B PR T R A b R ST 7 S WA OB A T
REBZE, SHEMAREE—TL£5., AXRAE
FEAMERD SN R FRESEES B LALEEKY
HRIRAE(E 6),

MREXAEHENA., HERARKILHE R
FHREREFIREENE T,

BATME, HENA,. vERAARKLAEN
BRAER, R7PEENZMFHME, HEEma.
HEAAREEL 1 800 m. ERERIEASHLHRK
REMELT, HELARANKRSE KA
H00.2%~0.76% , F Pk & AR &3
HRASEN 44% . RILARNBRSEY N 0.46%

i

- 2 FEEWME | EBAEWH | PSEWS | FLwy
HHBR/% <0.4 0.4~0.6 | 0.6~1.0 >1.0
w15 HHF
; <100 100~500 | 500~1000 | >1 000
“A”/107¢
BEEE

<100 100~200 | 200~ 500 >500
/108
HE BN

<1 1~2 2~6 >6
/mgeg™!

X7 BEARGTHEFHENETHE
Table 7 Organic mass abundance in different

black shale-bearing formations
oy KENE BHBHH BREER | £2EH

HLEK /% “A” /1078 /1076 /mgeg™!
HEEMNAE | 0.1~0.5 35 9.0 0.12
HERSA | 0.2~0.76 49 17.0 0.18
HRWA [0.46~1.37 48 12.0 0.40

~Lw%,¥ﬂLM%,£¢ﬁﬂ%im%%#
R TR 57%, REAMERERNR S
16%, BAFBEZE NN 0.15~0.8 mg/g.
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R SR F S BR85S AL
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Table 8 Classified criterion of organic mass in hydrocarbon resources rocks

¥ H
m ]
m, m, I I, I,
HCRFI <0.7 0.7~1.0 1.0~1.3 1.3~1.5 >1.5
33C/% >-23.0 -23.0~24.5 —-24.5~26.0 -26.0~ —28.0 < -28.0
2920/1600( T 8548 ) <0.8 0.8~1.7 1.7~3.0 >3.0 >3.0
1460/1600( T B4R ) <0.25 0.25~0.5 0.5~0.8 >0.8 >0.8
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Table 9 Parameters of organic mass in the Fourth Kuco Formation, the Fifth Kuco Formation and the Dongshan Formation

B B i H/C C/% | HI/mgeg™! S,/8; REEE E 173 AULEAR
H G410 g 0.03 -24.06 1 0.06 Cio—Cy Cu .-,
ma G411 B 0.06 -24.15 1 0.08 Cu—Cn Cr m,-m,
G516 g 0.05 -21.85 9 0.07 Ci7—Cy Cyo mm,
i: G517 g 0.14 -24.60 2 0.09 Ci3—Cyp Cis m,-1
G518 e 0.13 -20.80 1 0.03 Cos — Cy Ci 1,
G06 = 0.12 -21.2 1 0.07 Ci3—Cy Cyy m,-m,
. ITE::] GO7 ik 0.04 -22.2 3 0.09 Ci3~Cxy (o m,-1,
GO08 W 0.08 -24.5 7 0.09 Ci3— G Cir Mm,-m,
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