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Sedimentary characteristics of the source rocks in fluctuation from lake facies-an example
from the Well Niu-38 in the Dongying Depression, China

CHEN Zhonghong, ZHA Ming & JIN Qiang
( College of Earth Resources and Information, China University of Petroleum, Dongying 257061,P. R. China )

Abstract: The sedimentary course controls the distribution of minerals and source rocks. The characteristics of
source rocks in the Member 3 of Shahejie Formation in Dongying Depression revealed the obvious fluctuation of the
sedimentary course of lake. Tectonic movement controlled the rise and settle of the whole lake, and with the influ-
ence of climate and the other geological factors, the lake deposit was a result of complex sedimentary course which
was a main sedimentary cycle contained many hypo-cycles. The heterogeneity and the unstable deposition in the
stable deposition of source rocks were believed as a result of the lacustrine cyclothemic sedimentation and the lake-
level fluctuation. The environment of deep water-body and high salinity in the Member 3 of Shahejie Formation was
characterized by high content of many trace elements and high value of B/Ca, Sr/Ba. The deposition in fluctuation
contributed to the distribution of organic matter in different manners: organic matter was enrichment in the lower
part of the Member 3 of Shahejie Formation, and it was source rocks in high quality; the organic matter was dis-
persed in the middle part of the Member 3 of Shahejie Formation, whose resource potential for hydrocarbon genera-
tion and expulsion was restricted.

Keywords : Dongying Depression;lake; source rocks; fluctuation

WA 7512 S T 4% T B 0 2 1 A A B i R B DX B A IR TR AR B TR SRS AR
(AR, T R TR N B AS ) DURRER B b, DR L R A M A A T ORI T A TR LG L B 25 A £
B0 TR TR AL IR A A4 b D 255 A oty T S R T [ AR . WS R R,
0 T RLEE S A AR ) AR A A [ ol TR vy A DRt S B A L S A 2

J U e Sh RT3 R TR AT 2 A >0 DR Lot oty AR A 8 P 0 Sh P R A AR AR A %

« EZECT I E AR B H( 45 :2001 BAG0SA —09 — 21 )%l 2005 — 03 — 10 Wk ;2005 — 09 — 25 Wt4& .
Brper, 59,1976 Jfiﬁ’jli,f@‘k,H:I:Uf]ﬁ;E—mail:hongczh@ 163. com.



30 J. Lake Sci. ( #a#F5),2006,18( 1)

(B K S
1 Hh R

AR THTBER e ] A P ol R U DT o 980 2 0y SR 3R  J T I v 8 P A — D = i o, A A
PR R Bt 1, 2852 2% (0 Ky i sl T WA T A ARBT R — T o W T 2R VT 57 T 3 PR 1 g
JEEERRZ MR, e 5 P RS , P S ke TR OB R R ad B rh e s 1 b AR AR R A eI A
WR5H =223 b =B, SZALERIL SRR RIWT R I Pl i R UUR T — B LI IR R ) e U5
A B ST I BURIRE DR ZE D 1 AR TRIAH S — = A AR e [ TR . v
Be—b —BoR W G F W EHE T UTRRZ , e rb it BRI AT R 532 = A2 5 - ik 20 I 00 R AR e S LS
(VP =BORaBTLLT ) Ao Wrbs R A e e 415 (Vb = Be T Tz 70 = Beh i ) b W e e 1B 303 % T80 A i
ERA =B B EY SB )

2 RIRATUAREHE

24 38 AL T AR [VIRA T S A4 2 FE B L BE2F PR 5 k. 3Z0FS LT LIRS 1 58 T 100 )
I, 2 R LU0 K V8 A LU 5 5 B . SR BR( 2770 = 3376 m ) AT LIRSy 4 AN RBE . 1b =
Berh 3 2770 —2952 m ) PP =B e E5( 2952 - 3090 m ). b =B R #5( 3090 - 3263 m ) Kb =B R #B
(3263 -3376 m). £ 2B AN TR RS MWRME 1 = Beh LA FAMA—0 Jm M Er = AN
b, kB KA G IRAHP TRIR , Je A TR IR IR AR K OB b 5, TR I vh LA S84 2T B A A
YIREE S A D I, DA R R 1T, R AR S 32 5 V0 = B o o i Ak Y V4 WA A 308 D — 55 30 JR U
WEE, R B WIRETRE A R IR IR IKE N TE2E AU S A B E 5 IF WA Ak AR P i e 2
R, DAL, B R T, R AR Ry 325 V0 = B v R B A T3 I3 J5UME 9 e VRIS DT AR A 85, R B TR R (8 )8
LIS A R Z AN A 2R BT, W B R DU R TR T RS AR A
F VB AR SE AL TR M VR IR BT T, & BRI G R AR S TR M IR I DU B
KA FEZ AN T AP EAR

FOWRAAT WA, 4378 M Fé iy 3 R U 2 R BRI AR UG A R B R A SUZ R T AR, XIME IR A A
TS T R A BRI, A X SRR A AT HE— 25 R A A B A MR SUZ TS S R BUR TR A (L1 K 4%
PRI 8 5 AR SUZAR IR T | TR IR A 35 0 X e SRV T 1. RO L, Y B AR B S 8UZ 7y
i AR R R, B A 2 AR R A, HLEA W B AR AR A LR AU T
A LT SUZ RS 8 P 4L 55 5 802 00 R A HILITS0Z S R Ak S22 A sl A WL S0 A
AT TR S AT AR 5 A7 SO A, 5 02 8 A Fh ATORE 7 A 1 S0Z AN 3 A7 WL ARG 7 4 B
JeBE RV B B R POR I AR, RIFRPE SR & A AN RIS B, &4 YR SUZ A 9 L e
B0 AE DB TIREE AR R BA: W W Al v IR BT A Ry 1A B, KR B0 2 G K AR e 4, 3 S 5
S, EBLH TV S BURE. BRERIRAS T SUZR KRR 5 5 BUZ R T A DUBUE BT e, ILREUR R
et K B — 2 U, TR MR R F MK AN 3, EE TV B &b — B 1D = Bed i 3t
B YolRe s, B s R0 kR AR 2 RRIFUTRUWE R M= Y R BB E R S R, ]
Ptz BRI ATE K Z KR T RIS, 276 TV = Boh T, 40 K& D IR
A FERE TY=Boh B, RS2 e e, O iU i & i SR REUZ2 MR B RER &, 802
KT R ML S b, B A MU A R R LBGE SR, RV AR A LT AL
AR A S EOLH B2 DA RSSO, AT AR LT 62 AR AR ik s, R 1H
VRIS R R 3h5 KR ARSI N BRI . BUZ A W sh i i 1 e 45 iR vt B
T E EL UL 1 R RS2 /K2 B & AR M E B b, PR 1 R R [ 202 T 4 19 & 7 % T A DA
HAE IR A E EEE L.

TRV I R oA ML A R A7 s A 22 52, A )2 5 S 700 43 B0 R Jm 3 i 4 A = b
XL EENURSZR IS AR B E S AL R, 2 KT 2% R FUR IR A 1 v = B



L. R e WLk F AR R B AR 31

o R AR B R Ye s KR b Be s A HLS 2 B A HORZS , A LB B, 7R 1% DUR , 2 22 AR IR
BB TUA T BRIREL B i R A LTS 2 TE 1% LA L BRI IR

AR I S0 R VD T AL R B A 1 S R i B T IR I AR 1 — . I 38 10 = BRI
HHER(R D), BERNREIAEIE & —E MR Kin A )2, RMITERE e A DU RHI AT E
PR AL, AR TR S ORI A S8 A B 25 1 o il S AT 6 — 2 I RN S, B TR e o i
Je L) 325 AR 0 A2 Bt i OB A P A FL B, T He SRS i B ORISR A LR B, 3 T VDT i L e 3R
S E s, RSB T Ty AR, 208 T AR AL S T P A s A AR Y R ORORE Bl ) A AR
e, 7] 0 T A A e HR RO 2 BT 2R B DU 3R By BT AR iR v = B R iR AR AL TR RO U
SR Bh 155 R G HR GE VR R e s

1438 I =Baiin A te iy
Tab. 1 The lithologic structure of source rocks in the Member 3 of Niu-38 well
2770 2785.5 2847.2 2884.5 2906 2950 3055.4 3070.4 3113.1 3129.3 3247.5 3333

2B - - - - - - - - - - - -
2785.5 2847.2 2884.5 2906 2950 3055.4 3070.4 3113.1 3129.3 3247.5 3333 3367
A WA A WA A
L HiRE RAER diRE Rar gigs | o aiers R gijgs
250 iR A o ~ mA A A ~

V=B HRR A TURS TR T+ 0 U A DRI AR R AF (R R IRIAR D5 SOF AN+ e e, B —
LeLUZARIE G, REVE A L PUREEH , FLRI A — BB B i 2k — A A se Bk v, B
ARIKVJZ B B BRI B X SRR B G B R R B R R A W IR AR TE S B T R
WS WK B 3 ERASTE e, [l fER @I W e i — B BOR T o, by — A A Bk sl
PESRUUR T LI, LS B BEARZ AN TESE , BRI, TR 4/ N A G A S /s TR DX AR BRI AN T e
FEAE ST I X RS A AT DUBBIN AL 78 T 5 B 40 ol B 0 0 BB L%, e BV 24 v 3k 7
Z R 7/ I VR = 7 A/ R

BORAR X R (9 W95 8 R TR P /R S 6 W P V8 2 R AR DR B OB TR L 1 SR U 485 A
VBB A PORTE S 5B SR A S YRGS BRI e I U 2 e e &R A L R
B LB BERTD RN G T BRI R U DURVRAE 7.

3NMEREEFRER

H TR R DR g HLaR & A F 2 B R BE KB, R T A WL R, B K R S5 A 4L
Erim I AN IR WA (R T A LA 4 = B A8 A T A0 oy W0 1 T A A8 e A 1 T 4 7 i
a1 i 1 AR Bt 0 P e g sl AR A AR R 1 ).

25 38 - F AR S eI 2k T A AIC U) & (Sl K R R xR e R Hodh U 1 23 AR T L N
2.341 =5.214 mg/kg, Z5 B M A TD = Bt KR R 20 =50 m' 2, WRHBS S KR S U BRI REE Ry =
6.9614x +13.7033, Hr y il /KB« o8 U M. ARIESLeREOC R, DK H AN BB ih 46 b i il it 26 5% 4k
FE KRR, R — Bl 7 R — R B N RS R T DU A 2 i Bl T, AT T
B B Eh L. K2 W 38 Hb =B 2770 - 3376 m WISV TR Sk, v AT AT 2 v W 1H
I B B B A, B R WK B AR )T T 2 R I 2 R R AR T s 2 AR b L T
% AP T 9 3 i 2 i W90 P 7 T S A AR PR B, 3 AR TR 3 v B R b A B 15 A

MWEM L, AR E M BT = B R UURRAS A FAe e TR, JE R K M AH TR, AR LXK R
T8 N BE TR B 7K AR AR ) IR b A IS ) LB, A VR AR A HLR Y EEORIE. BARA DIk
FITEA BB T 28 R AE ARG , E RS WKL 2 R 2RI XA PR R A R Ie 4 4 & 4Rk
WHA. FEREERRAEREIN 1 REHLR, BIRA N RO IS Jh A SR ERIES 0 YR i A .
BRI, A 0R 15% F12% , B R DU R G AL WU AH AR A AR EE. 59— 5 T, 3R Ak 2% R AE X



32 J. Lake Sci. ( #ia++%),2006,18( 1)

3360

PR Rl HBER) BRAEREERmee WK  WER
0 5 10 150 50 100 150 REE  BlEE
3280 T— ! L | I
3200 [__
3300 I_
3310 4——— j
= —
O30 —
F = \
3330'E_
5t
v*'<

3370 _%

— = = O = = =
WE OBRRE  RE ABE RDE ABRRE  WIUE

K1 A= 38 J1vb 3 T By fllae & B L U AR ek it e s Ve o0 A

Fig. 1 Fluctuation of TOC and original hydrocarbon quantity of the source rocks from Niu-38 well
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Fig. 2 The wave movement of lake-level at time of Shahejie Formation’s deposition of Niu-38 well
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Fig.3 The wave movement of lake-level in the lower part of Shahejie Formation of Niu-38 well
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Fig. 4 The distribution of biological marker in the lower part of Shahejie Formation of Niu-38 well
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Tab. 2 The result of hydrocarbon generation and expulsion of different members from Niu-38 well
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Fig. 5 The distribution of the content of mineral element in the Member 3 of Niu-38 well
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