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Abstract: The Lower Cretaceous is the target stratum of potential regional oil-gas exploration in the Mo-
damuji Depression, Hailaer Basin. Organic geochemistry methods were applied to study geochemical
characteristics of Lower Cretaceous hydrocarbon source rocks from the Modamuji Depression. The results
showed that the organic matter of K;n and K,d formation is mainly type II,-Il with various abundance
and maturity. The proposed maturity evolution model based on restoration of burial history showed that the
thermal evolution extent for main source rocks is generally low. The source rocks from K, d, are at the im-

mature to low mature stage, those from K,d, are at low mature stage and those from K, n, are at low ma-
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ture to mature stage. The hydrocarbon source rocks from K, n, showed a relatively high thermal evolution

degree, which has reached the mature oil-generating stage. The comprehensive analyses indicated that

K,d hydrocarbon source rocks are generally high in organic matters with a low thermal evolution and low

hydrocarbon-generating potential. The thermal evolution degree of hydrocarbon source rocks increases

with the buried depth. The K,n, hydrocarbon source rocks have entered the mature oil-generating stage

with a moderate organic matter abundance and relatively higher hydrocarbon-generating potential. The hy-

drocarbon source rocks from K, n,are low in organic matter with relatively low hydrocarbon-generating po-

tential.

Key words: hydrocarbon source rocks; organic geochemical characteristics ; organic matter abun-

dance; organic matter type; maturity; Modamuji depression; Hailaer basin

AT A B BR AL 22 R X E R O R TR
N AERRRE I AR, RN IA R
BRI ARTFE Y . 2, R ek
FRAE R BERS A 2 Y O, ASRERS BRI
WAL A T R o [ A b X P AR
by sefst T OREBESE, A BT AR SR (R,)
SEMFTEA HUSURERE . IR HHGEAL I S i fES
Bz

AL A A AR A A AL ER A 2 7 TR A )
B 1 BRAT MIFA R IE A LT L T R
JEAEHER LA R AL, T] IR K A 1R R S ) il 2
b, PIBERABON R (Ry) SR A E
AL LIS TR, XL R A SRR
i MIBEAh TR IR A — 2 48 3 o

1 X A

M HLR AL T N 52 EIR X AR DR B B
W, ATBUX RIS JE T 55 BIR IX AR DL/R i B
IRPRZEHE, J2 R P R XSS RS < i, il
SEREEE, HATC M & m .

WERLIR 25 K — AL R 2, Barremi-
an-Aptian 3] > K JBE 45 0] 41 02 VR A T i Y TR R A
T A PR R A, IR R, LA
S EA AU BRRIE, REERE A B
X RN RN g
TR ZE AR, AT S Bk . A 2R
MR, MR GEE L R R,
BifF v . B RAR ST IR IR 2 WL IR 44
RIEAAYURFE . AV - A 3,
RO AR P i 1K AT, AT ARHEHLIR &L
AR 9E TAE EZAE P IE R R A T M FE . DURIM
BE SRR B AP A IR, OC T B3R A MTR
[IBIFFE AT B =

MERLR ZE AR o R e . Wik - kG
RIZEH, HAA TR =) SR /R aE, AT sk
16 AMUIRES " SAARF M Az —, BT
PR G B b — A~ R A vk T
(B, WrkatgareOn s (82), MgE
ARy AE AR m 60° B KRBT, HAKZY 70 km, FE2Yy
40 km, TEIFAZ1 048 km®, LK R IR L) 4 200
m, 75 AL TE FIURURR R AR SZ JU 2R ) B AR A 1
TR A, WFE XA TP &8, 1k B A E
MR 784, 3 BRI, Rl ER, )
TRREER . AN A B O E X W 255 A . Lo
B S HEA IR T f B4R ™, Bz 3 AR
T M B R U e MR AL 2= R AR ) B
2 RUEES RIS

SRR A BRI 2F FRE SR PRI R T A AR R T TR
N B AT R R B R AR o AR Scl A LR
JE . ALBERY . R EERMIE Sk 3 AN D7 TR 43
Bt o DX AR U 2 M IR A2 AT

w AR (Rock-Eval) AF Sy 73 B 6 5 5 1
BRAGAAHFAE . PP RIS N s 2 0T, ik
FEA M ST B B e b th 2 J5 A i ST e A 5 T
FEAEM . ZIOrENFEEEEARRITZT, D
G215 TN 3% ST NP 5 AR AD b J5T g 50 A v
AR, EGC A B ) A R
DAL b AL EE B RS TR I L < 4
SO L
2.1 REEEINREE

A LT B R IR AR R I e U S A Ay o
b, HIAF AN AR T LA LR
Tt (TOC) | Akt (S, +8S,) FEMNIMNE
W FHRPEN TR AR AR 2, $ R VR R R A
R 53 FR 2 DI A HUB SR TR



556 W M ME%%. HWR/RBHSEGEART MG T B GRIR B 2 A IF 5 37
1167 00’ 117,00’ 118 00° 119° 00’ 120° 00’
0 40 80 km
TN
49° 00'—|
i
S R —49° 00"
[o ] Hidk K 's
48° 30—
—48°30°
48° 00—
—48°00"

A1
Fig. 1

AW TRAE T 51 e e a B RS
Fedh (E3), sl a ARt AR
FIBA A AL TOC i A IR S, + S, 4r ik
fEAETERR R 25 5%, R4 (K d) BFESAIL
JREEREARLETA (Kn) & (K4),

KRB (Kd,) TOC & HFEEAT 1.0% ~
2.0% 2, mA KT 2.0%; EREWES, +S,
FEAT2.0~6.0 mg/g ZIA], AHLSTHE LIPS
-4 E,

K—B (K d,) TOC iR S, +S,
BR BB, Hi TOC S&EFLEAT1.0%
~2.0% Z 8], #4593 TOC FH AT 2.0% ;5 HLIEH
S, +8, FENT2.0~6.0 mg/g ZI[A], =& H]
KT 6.0 mg/g, AHLFELHFEE -7 HE, K
—B (K d,) . RZE (K d,) TOC & & FAEfeig
S, +S, s AEEAAE, HER—B (Kd) A
PUBFEM R TR (K4),

M (Kd) A L5 R AR P 4
(Kin) BHEEEMR, ™ B (Kn,) TOC & F %
MF0.5%~1.0% F11.0%~2.0% Z|]; 4G hE
S, +S, T 2.0~6.0 mg/g Z[H], AHLTFSE
DA SR IR A O .

M—B (Kn ) TOC &4 B (Kn,)
R, M—B (Kn,) ¥ TOC & & F%

I
118° 00’

BLIRATE MR A

The location of the Modamuji depression

fiF 0.5% ~1.0% Z 8], T# TOC & & WAL T
0.0%~0.5% zZ[u; 'EREERS +8, FENT
0.0 ~2.0 mg/gZ 0], AL LI 2RI A )
HES

ZEA 43T TOC S M S, + S, WIIA ML =E
ZHATAL: BLAARE M RESA (K d) B
AAENRFEE S TR EA (Kn), K3 P5E - 47
BRI A, HhR—B (Kd,) BES&H
BLBE F AR I R TR =B (Kid,); ™ B
(Kiny) WAHEFELDSSERESHRI AT, B
—B (Kyn,) AHLBTFEEEAL, A LB B & T
SRR T 2ERIEAIONEE (K 4),

2.2 BHURER

FRA MU FREAN, AL 2P R T
AR IINEERSHZ —, ACELERM 3 K5
BRI T5 5, 1 AR BT S T B AR 2 o ks
KR I AP AL,

AR B HLBT AT KA S AE 4L (TH) 5 3
VIR (T,.) BIAHEICR AN, ikt 51 Pea Ay
RIS AT, BRI T A AL B EAT AR
in 24 B, MR EERE (TH) S53gieR (7,
KA FE IR A ALY, Al By K
P (K d) Bls TRAEEREI, - I8,
R (K n) RS T BAR S8 5 KBS 55 4



38 R E e (HARBHERR) 5555 %

YJ-1

W U

RUD

K2 SRR MRS C-D 2 3t g e v i
Fig.2  The C-D line seismic interpretation profile of the Modamuji depression

:1188.7~1191.0m
22 )R

%:1188.7~1191.0 m
R

@ KEHWH (Kd BERs

K J%:1398.0~1399. 0 m
2 A R T

B3 SR MR I (O e IR
Fig. 3 Dark mudstone photos of the Modamuji depression



%6 ¥ MBS WHURBHBE AT NI T A ES R IA HER LA R IR A oY 39
.
=1 = T 23
P em | . S+S/(mgg) TOC/% T./C %% * 2
A VIR oo loo - q);% R o
a | 0.0 0 |o. 0| 430 450 i e
20 6.0 0510 2.0 435 440
750 —i | I
— | 8504z i
B ~ L f:?r
z - — if
o) 900 + S
~ - Ui
%
5 950
£ A
) 59
i - L2 A
~ 1000 == ﬂ§ R
_f N I g%: j'ﬁ"
- : ) 7
1050 - H
- AH
it
— £
_x — —
= ]
= | 1iso £5
BeYemm— e |
1200 -
1250 =]
B = iy "
—~ ¥ b—i =¥
el ) I J:é = }é
7 wol ™| m
= H “
il — —
ifi r r
4 - | =l
= 1400 = = == _————a
2 g B i ot
= = s e
- bidl — — | & |
Lo W — A=
z i & 7
= I ] b/ b/
A A

K4 SRR MRS LA TEN R E

Fig. 4 Comprehensive evaluation column of the Modamuji depression hydrocarbon source rocks

(Kid) fFfE—EmZstE, F2kF 0, - A,
Ho i —ERCE R I, B, 2R B IR g e 2l
SRR B TR PR T R 2 R A LA
I, -Mx=E (ES).

AT IR AE RSO 5 S e R v A O
RIS AT DU H 2 M ELDIIR RSl 52 1 AR R s

iz Pk S A S 0T LU 940 73 1 T B ARA BILIS
R, TR BRI it it FDULAY L T AR
R PR AN S R, RIS AN R B A LS
P AR 0 B A AS [) R o ) il AR
A o ARG ANTF] T EEAR AR A 0 3 A R Y BTk Ry
BN R R, BRI At Fr ok, AL



40

R E e (HARBHERR)

555 &

900 K R~ BE(K d,)
O KBB4 — B (K d,)
I A BT B(K n,)
O Mt —Bt(K n,)
600

IH/(mg-g™")

300

0
400 500 550

&l 5

BORATE M Bk
H-T,, KA
Fig. 5 The hydrocarbon source rocks of

[H-T, diagram of in the Modamuji depression

FRBO + 1005 HERRAIAER 5o, BU-1005 5200
A —ERERRE S, B+50;5 Bl S7ekdim
begs, (RHEAIER S RERAR, W -T75, K5
RNRE RS VI NE R O VW I ES VR ES
BUEEHC (T (577 AR
_a-(+100) +b-(+50)

TI

L, a, b, e, d BRI RETRA. TRA. ik
ARG A o &k, ME X TI=80 o T AU fig
R, 40<TI<80 K1, BIFHAR, 0<TI <40 K1,
RIFHEAR, TI<O0 iy AT AR

TR AT U1 Je Y T AL B Ll R S R 9 T
BEAR Gader o A4 R (3R 1) KW KREH WA
(Kd) DiFgimdihE, SaEEATKT 50%, H
WNEERAL, &ETE30% Iet, &4 /EIIER
41, FARNEE R, TERARERI, B4 F;
Mg (Kin) FERASDBRAN T, FEE
67.85% ~78.16% z i), Mk hse i, &
21.20% ~30.87% , FARNTIHERAMBIRA, T
P ARSI LI =

1 TR TR A P ARE B R0 B AR BEAG J AT AE t B
FEREEANTR], B3 Z Ml ik a5 SR R — 2 2 5%
P, e E HA LTI R 0 122 5% 6 0 10000 3 2%
R, HHORESA (Kd) MgEd (Kn) &
EAA UG AERLLT, - A .,
2.3 RMBAEHMERER

WF9 XA ML = RN 28 10 (AR 58 245 SR R I X
AR RS AT, (R AR B K kR
LB o N T T ATz X AR IR A hER I 2
fiE, BABRIMIBA ARV S KD, TRt — 2R AL
Jo R S AL T R
2.3.1 AMRARKESE HAET, EHNIMFRE
JEA PRI Ok RS BdRh B 2, Hrh B
RIGHE (Ry) JEWFIE A HLT LR 1 e 2 4

100
c . ( _ 75) +d - ( _ 10) Z#[ZS_M] o Jﬂ:, ﬁiﬁﬁliﬁ?ﬁ$ﬁﬁ*ﬁ@ﬁﬁﬁm
100 FSGABERHIE XA, JFEs & PRl (T,,) B
FA AP
K1 T BRI BEAG B R 4 R
Table 1  The results of microscopic examination of the kerogen components and isotope analysis
FRRAL % KAl |
o ey N i i g;:A\ G
AL a1k . ) . 4 - K R LREHE
1.61 69.45 28.94 0.00 14. 63 I,
10.8 60.19  29.01 0.00 19.14 I,
RIE BT (K, d) KB 4.23  63.52 3094 1.30 11.4¢ I, I,-Il I,-M
11.53  54.83 33.33 0.31 13.63 I,
4.91 65.61 29.48  0.00 15.61 I,
0.00  30.87 67.85 1.29 -36.74 I
41 (K IR B A A R I I, -1
RTHA(K n) KRG E BRI 0.32 21.20  78.16 0.32 -48.02 I ’ i}




5 6 19

Yo MGAE: BRI SCR AT MG T BRI R L A FHIE T 7S 41

REEPWA (K d) U5 PO bR AL,
KB (Kidy) FER—B (Kid,) 8RR s )4
(Ry) 4y3I67F 0.50%~ 0. 62% F1 0. 50% ~ 0. 69%
ZIa], HNEREERETTIR, AT AR — RSB
Bro BEAESIRIGI, BUAREEAFEEER . mEd
(Kin) BT R 3 7E 0. 64% ~ 0. 85% Z [], #4
AR S T RES A (K d), 4T
AR (E6),

Kl S B RIEDA (K d) AR (7,,.)
T 428 ~434 CZ[a], AbF AR — KR B ;
A (Kn) BIEAHRMBIER (T,,.) T 435
~438 C, HTFREHMA (K d), &L T
BB, SRR LA R 3

G XM SEARR T . SRR MG
KBS (K d) SRR, AT KRB - R
BB, BIpHEA (Kin) TS, MBI GG A
BAERIIR, mEHd (Kn) B¥E PG5
KEBWH (K d) &, BIERETREER B

iy Hh

mEE
0°009

Ro/%

i3

IS

00A00 0.107°0,20 §.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

EIRA T M |

200 -

400 A

600 -

800

R B /m

1000 A

1200 -

1400 A

1600

1800

2000

6 SEIRACH MR A 5 R

Fig. 6 Maturity evolution diagram in the Modamuji depression
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