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Abstract

During the “Thirteenth Five-Year Plan” period, the peripheral basins such as Hailar-Ishu are still
an important area for the sustainable and effective development of Daqing Oilfield. It is necessary
to increase the proven reserves of 0.22 - 0.50 million tons of oil. As the most promising depression
for exploration in the Hailaer Basin, the Wuerxun-Beir Sag provides resources and technical
support for the sustainable and effective development of oil fields. The Wuerxun sag is one of the
two main oil-rich depressions in the Hailaer Basin. The study of source rocks is still at the interval
level, which cannot meet the current demand for fine exploration. It is also necessary to establish
standards for the identification and evaluation of high-quality source rocks, and study the
distribution law on the plane. In this study, the sequence stratigraphy combined with organic
geochemistry is used to subdivide the southern part of the Wuerxun depression into two small
layers, and the south section is subdivided into eight small layers. The TOC technique is calculated
by ALogR method. The stratification and grading evaluation of the source rocks are carried out. At
the same time, the evaluation criteria of high-quality source rocks in the Wuerxun sag are
established. The high-quality source rocks in the Wuerxun depression are determined to be Kinjs -
Kinie, and 67% of the oil discharge is determined by the contribution of organic carbon TOC > 2% of
high quality source rocks.
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1. 5]

R TR R B 2, R IO VRN R B PR R SR A B LR . 2 MG ARl R
VIR T 3 S TR AT R, JEICE A MR & AL AR e . 2 W%
Poa AR BE,  JUH A B ATAN P B el B A Tk, 2 B i BRIV R B A B PR pe B
IR HIER o KR UECE PR J7 VR AN 2 P 4l 2 U BRAL S B 78 75 2 A 4RV AR D0 e U5 1) 0 A RS AR S 44t
THARFE. EFR, J2FHEMERA 0T H 28 2 B HAL, ERL g LA BON BT Iiea v, 4a
WRIRF RGO, AR 7 REE TR . Shel, - NEBIEFT, A EAHURS
AT A W I, e BLCE SR BO ML TR UE R B, AP S A g, 10 H e B i
BE R, AP E B 2R M ERAL2 J7 VR AR 2 P 2 R SRR A B, DU P B R 8Oh o
NGEATREIA VRO, S HE AL BONBITFT R ICH A% 5t 75 V2 8 SE A 40t 22 i e e A R AR vk, 3k
T A HER TR PE AR AR A B 3R i OB 7 SR RS E B 5E 1 JE (1] [2] (3]

AlogR T3 A& —FA T SRR AT S S A MU A 2 S A MU BRI 7735, & T iR IR dh i A
JE e AT ST L IR] et S et 3t J2= 00 1k S LR st AU B AR S FBELER A R 22 4 3 R
D i 2 XSG YU A F L, AT CLE SR B 5 AR FEZ B X R R, HESRIURIE AL
JRA VP S HL NTTEE, € BTN EIEA R . AlogR BURTE ST, BERSTRMMNIAIES: 1= 7>
PRI TOC M2k, WER T RIRE A AR B K AT BRAE O 2 e i BT REATL 2 BDURE S5 R 3R Pt R (1 S o
W, PIMOAEIRE FAS A PE SR A 1 T SEEA4] [5].
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RIRTFEF(2003)4F AlogR JiiZit HA U S B G, KB A& S RE, Ao RpES
H. LF/ANHFEANER S BEE FELELEFL T, B EHURE . T AR S . St
HRE TR A Wiy R S SR L O BT 5 SRR W, BSOS LR 5 5 S A LB 2 B SR A
B, HERs, BATZHIMATS[6]. RICHESEQ015) M At 7 Hr 2 LRI H: i 26 T 4
AR S &, ZHEFE IR EDNTTE, ER RSN DURIMBS I 25T TR ARRT7E, Wil
T ESRIRE BT (R B Fr (R RO, JF T 1 3 s RS A ke S HR R
W IR SQ2 A SQ3 JZ Frieiliia bt 7o X T 1 keilis s SQ2 = Fr Az i 5 Hievth & o5 X L4 7]

2. RiREMS BV

LR MR Rl g BRI 1 8 ANURZEFT, IELE R ARG AN ) T2 Pt sk, i YR A A
s =BG b, A T BT giER &K, s FREM S B S TS M RIS i i, v
HEPRETT .

AT T IR S PN 77 (AlogR ), #E4H57 )2 2 7 M JZ M SRRl 1, B U IEA A ALIR(TOC)
LR AN T B B AT AR, REAVEI IR S 1 R AR SRR JI6] [7]. S UMERT AR, HEhinkEg, 3
BUABLE: 1) DM E R R BIAHE, o —B. m B SEA VY, AR AR 2T E
R ERCE, B B N Kinyy Al Kiny, PIJE, B — B2 N Ky~ Kinpps Kings Kynggas Kyngss
Kinigs Kingy f Kinig 35 8 /NZE, JZ P Z % 5 F VI ERAL A 456 M43 SIS 2080 2) FIE
TR MIFEVEN T72:(AlogR V&) THE. 1 B A& S F A T A WL 2 B2, SR BRBE BN 1 TR 3 o 1k
SO, N IR R BT VPN S DD R T 5

TR 2 7t 25 R RCR, ERSAH JZA LR, W &4l 05 A ALK S B (TOC) . AR (S, +
SOFEFE H(HD K E A WL IR EAR AT 7RI R8T, WAk 1o WA aRkE, BRI MG R &
A BT BB AR G TP 2, — BRI P 0 T B B — BN Kyngs~Kny )= BORUR
AN R T B R, ZEBREE MR . WX B, SR b E e X s
o BT R X . B SRE, BB Kins~Konye EBIRIRA £ RS, SR, A K.

Table 1. Average statistical table of geochemical data in various areas of Wuerxun depression

= 1. BRENMIBEE X IR ER TR

o TOC “FII1E (%) Si + Sy FHIE(mg/g) HI “F¥%{H (mg/g)
Il 5 = 5 5k 5 =
Kiny, 2.27 2.93 4.55 5.63 250.69 236.6
Kiny, 1.9 2.61 4.6 6.84 290.4 281.57
Kinp, 1.8 / 5.58 / 231.5 /
Kiny; 2.17 2.37 5.81 11.1 276.74 285.96
Kinys 1.77 2.36 8.58 8.94 412.99 286.71
Kinys 2.27 3.44 5.66 9.06 323.01 269.49
Kinje 1.64 2.32 3.07 7.52 200.5 295.86
Kiny; 1.8 1.37 9.51 3.38 425.43 212.78
Kingg 1.42 / 2.74 / 247.14 /

Kyt 1.31 1.82 2.79 1.1 248.33 113.72

—E BRI AN (EAERIRA A LTS & A lia Bom ) 2 Bk (P Sk a0 L5 A o (R B
RSB RIAF IR, W)k s 3 A e B ) KN R A U SR B P BRI o AEAR IR S 7R3 - DUR MR e diea A AL
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JREAIVPAN 25 RE [ il AR IR A LR 2R A 3 R FH %1 40 T2 (DU 433%), - BOR F T B AR FR DY 43925,
R I, I 10 A0 T R EEAR

BRI R BURIR A A MU F BN 1, A, B — BURIRAE DL I~ BN, Kings~Knye JZBER
RRGE, HHR(TOC) & & &, AfaEHD) /AR E L, JEHZAHIR(TOC) > 2%MkElkE, ¥
W% B R S A HUBE R 28 20 5 o 1 A A0 2 A IR o A T BRI A =, R 778 3840 T R0 10, TR AR
5 R e M X R T RS, 1 T ERIRE £

5 R MR T — BT BRI A, AR TR, A AU B TR AL IR, AT RE A
ZE BT KRR, BT RUBUKIRES . RS0 S RIBINIBE N 11 D3RS RILT g% M,
W T R, 48 Kingy~Kynyg JEBP i 2] -2 H’”E’JH— B‘?i% [ B S s e BE AR = Y -
HAE e A A HLER(TOC) 5 R (SO RPERF, W 2. fEIRAB A+, p-AE Mk —ME)E
MRS, — RS RN p-HE Mt — iqﬂﬁﬁfﬁﬁiﬁaﬁmmﬁmﬁxm i, H— A AR
ML R IAEE, AR TA VLT LRAE 8],

703 (H1:507mg/g) 5533 (HI:511mg/g)
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Figure 1. Chromatography-mass spectrum of K;n;5 mudstone in Well Bei 70
and Wu 53 well in Wuerxun depression
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Figure 2. Correlation diagram of TOC and S, in fS-carotane source
rocks in Wuerxun depression
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AT T 142 DHFRAHUR(TOC)Hud, 456 KR SEEHR IR IE, £E115E N 2 D@L 1 I
AHBR(TOC)RENY, %77 V53& & £ 5 ZR M B ] T e U RS A 2, A B T-WF FEAS R IR O il
T THT AR R AT SR B R

3 A 7 5 ZRK g (MY A B AL B RS BT, IR T AR, AR AL IR, YA AL
BR(TOC) KT 2%I¥) /= B AE [MIFE N B AT, 78 Knys J= BORECE R, MM # A HLAR(TOC)
KT 2%HPEVE 73 A D, ARARE IR . ORISR ERE, BRI MK R — BOM & R AR KT/ — B
DXk b, AR — Bt B X P R A ORGSRV, DO R AR ELA B AR, T e s X
VIR DURR A AR AR, SR RIPa N, HL R A XA 2 R ) EARROR ;s 7R i A HLBR(TOC) LW i
AIUCRRLAE A B/ R T 6 i A TR A e
3. RiFEE S REMFRERL

Wi A T I b e Y R O A WL 2 SRR T 2B A B R e A AR D, O [0 W 4 7 b [ — DB
IR H AR B KK elcs, AR aEME. BoE LAPURTTRRGE R ZR, EER
AA R R ANRARHE,  BEAE A — 2 BRI A HUR R I 7 W AR vt I PP s i
Je . R ARG BRIV B EERIE[9] [10]

FE] A AN R R (00) o Al ) 20 b R AR b AR R PR PP A b o — JBEIE A st AT Ve
TR KRR Z VAN . 26 2 TR B AR KA AR R BRI PP A b, (EL ER T3 R R DX o 175 00 ) 5 2%
P, R R FZARAE, KA DRI PN 7= AR 2%

Table 2. Evaluation criteria for source rocks of continental freshwater lakes

= 2. BEARRZKIATRIEIRE BTN AR E

_ . , Az Y
LD WK AT A - - -
7 A i 5358
WRIK = 2K <0.4 0.4~0.6 >0.6~1.0 >1.0~2.0 >2.0
TOC (%) X
BK - Bk <0.2 0.2~0.4 >0.4~0.6 >0.6~0.8 >0.8
“A” (%) - <0.015 0.015~0.050 >0.050~0.100 >0.100~0.200 >0.200
HC (10°°) - <100 100~200 >200~500 >500~1000 >1000
S, + S, (mg/g) - - <2 2~6 >6~20 >20

T R A 5 SR I Y] R R R A DU IR 8 T BORVR K - OBKITE AR DUR, A AL S 2 A S i 2
R AR, 76 )= i 2 R B A VR B B AR o 15 3 02 BRI MI R I U A A LB (TOC) 5 2R I (So) AR I,
A LA H R — BB Kyngs~Konys JZBORIEE FIANLUTR B R 209 T AR 1L AL, 1f7 B4 A Bk TOC > 2%
I, X SR B (HD B, 53 A R AR 90 R B -

RIHOE G LR P8 AEVIFREDIE KB T %2 B8A M IriE, Sa RIS AR,
BRI S R AR, W3 T Kng~Kony e JEBONIUBURIEE 70 A1 2, FFEESL 5 JR b M 0 5 st
VAR, W 3, WA RIEE A PR TOC > 2%, 24RIZ2 S, > 8 mg/g I AR IEIE S, REIES
SH A A R R .

4. W EREREDNHAR

JEURAE A KRR T, XA A2 i T PR AR e v HERRVPAN AR T E BB R R N A T
BB AU R LA R, RIS AR BN R BRI RE, 7 DR IRIR A £
FEVE JIAE VORI T b (38 Ak BRI FEUR A B HEJRREAE [ 1 1] [12]0 53 2R [ B PR A R 1, BB A%
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R RIURA A PN B0 2 X IR sk, AR R AR E BN AR TR Ja T AT iR 4=
W BRI R, XA B S TTRR A AL, DR A ] PR L E H A AR ) 2 A T
B, ARYEHERTTIROT 46 KB AR iR ) Bl E e = eI s ivE .

Table 3. Evaluation criteria for high quality source rocks in Wuerxun depression
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Figure 3. Correlation diagram between TOC and S, in source rocks of
the lower part of the southern section of Wuerxun depression
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5. R4t

1) BRI MR — BB Kings~Kone 2 BIRIRE F R, e, EmEER, el M
—B bRlE, BABE TR - M. A0S bR .

2) BIRIMLRTR A TENFRUE N JRIRE A WU TOC > 2%, 2fRIE S, > 8 mg/g. MR AEA R
1%, Kin~Kine ZBHEHRET 67%2 AWK TOC > 2% M5 I8 75 FT 5T ik -

3) B RNV R A VEA T VAR FR ek R 2 b L e 11 B R AL DX ) AR RS VR B R 4R
SHME R L
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Figure 4. Proportion of organic carbon (TOC) graded oil in
source rocks of Wuerxun depression
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