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Water redox conditions and environment for source rock deposition in lacustrine
during the Initial Eocene Thermal Maximum( IETM) ;A case study on the
Paleogene Kongdian Formation in the Dongying Sag

Liu Ping', Tan Xianfeng’”,Chen Qing””,Wang Jia®” , Liang Mai’ , Wang Ping’ , Wang Weiqing"

(1. Institute of Sedimentary Geology,Chengdu University of Technology ,Chengdu ,Sichuan 610059 ,China ;2. Chongqing Key Laboratory of
Complex Oil and Gas Exploration and Development ,Chongqing 401331, China ;3. Chongging University of Science and Technology ,Chongqing
401331, China ;4. Geological Scientific Research Institute of Shengli Oilfield Company ,SINOPEC ,Dongying, Shandong 257015, China)

Abstract; The Initial Eocene Thermal Maximum( IETM ) has seriously affected the water quality and biological activities
of sea and lake. Based on the experimental results of drilling cores,elemental analysis,organic carbon isotope and TOC,
the lakewater oxidation-reduction conditions and paleoproductivity of Dongying terrestrial fault basin during early Eocene
has been studied in this paper. It turned out that the lacustrine was strongly reductive but resumed oxidation environment
afterward. The fluctuations of redox interface caused by the extreme climate events changed the lacustrine redox pattern,
which resulted in the “disharmony” of the oxidation-reduction variation along the water depth. The productivity of the la-
custrine was high in the early time, followed by a rapid decrease but increased progressively again. The lowest productivity
period is basically consistent with the IETM. It has confirmed that the Initial Eocene Thermal Maximum (IETM ) has af-
fected the spatial and temporal fluctuation of the lacustrine. This event has obvious sedimentary record and biogeochemi-
cal response,which determines water oxidation-reduction and the bio-mass activities of the original basin. The hypoxia of
lacustrine caused by thermal maximum resulted in the temporary decrease in productivity. However, productivity has been

greatly restored with the sufficient oxygen supply after the event. This is especially demonstrated in the No. four section of
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Shahejie Formation with the higher TOC content and the productivity ,and thus becomes the main reservoir of tight oil and

gas production.

Key words : redox , paleoproductivity ,IETM , Early Eocene ,Kongdian Formation, Dongying Sag
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Fig. 1 Location and stratigraphic outcrop map of the Dongying Sag

FEOR B R DU R BB RGBS ok
I R AU [l OR W AT R, o TR (00 RE fl E
A7 09 R I o A UL %65 W00 H:, W46 -, HK1 711
SK1 JH-1) 104 PREERL AT TR TR 2 Fifs -0 R
I3HT o HUEHIE ST 7 Bk HE W100 - 14 P4 5 3EAT T
ABUBKR FIAE R BT, WA6 S 23 R h2E AT 1T JCHLAR W)
BLZR T, S 53 B A v [ b5 R 2 2B ) 4 B 5 B
5 [ 52 AT S 28 S8, W00 30 A i 7 1T
REAII S HLER PRI A 7 V0 5 S 0 8 58 Ui ) 37
ML, A EA + MAT253 & AT 70 A ik 55
A, WO T i 3B BRI ST E 30 4% F v i S R
HOUR BRERINIR SR R X - R A
HLER & i 5 A AR S AR RO XA A4
PEAT TSR B ARG A R T T EOR

2 B AT S T AE AL

2.1 ERTYEHENELERER
AT R T AR S 07 80 e K AR A

SEAEARAL , AARAL 5 T RDE BAT )2, 35 28 J5 2%
PR AN B 2 B, Bk CO, ¥k
N, WA KR BARAL TSR ECIRES  A A m R e %
FEERI TR KR AAHZ g S R, R
ARG o, A RER BN 20 K = DU
WP 3 R, Wa6 HAR IR AT S A 0 ) 2 ik
BERIN - OB (TETM) M= 32 2500 K
RO, A DR R ACR LR A
%, RH A S By, R WTZ U B RS B 4
PRI (I 3) s MRS, 3t IR AR AL T3 S 3R
B, B 3 Rl )E rh EERIN A6 T )2
IR TR AB I, 2 ) 0 5 ol sy, B A i
4 BT S A, SRR B AR ; @ 1
WLESBFI] , 73 YT R R HH B T R iR B
Je)Z X AE S PR Y B A G, IR SR
P JEAT AR SR BEOCRR (18 3) 6

2.2 JFTERMBRUFRFIEN ELEFEIETR
LT RE I R S R A DA AR A 1 Sk



42 M5 KRR b iR

T WOk MK ! AR —
| RJE/mZ19 W /my REE/m g
50.5Ma =]
1A e
i 4200 {
w7 | Bt o
e
%'
# |
e
e
iRE]
EL5

7000
HER

o oo 0| . . . ee ..|
) woAa mia

|_| |.__| |..__|
SRR E W FRUEE MADRIeH

B (]

A HRES #HAE

-

ZilE  fARRE

N —

wachE AR
PAHZ)

P2 2R MR E L DU i
Fig. 2 Sedimentary section of key wells in the Dongying Sag

W HURIREEE AR PR . As,Cr, Mo, U,V A550E % HiF,Th A + 4 fr—

P2 HAN S e, i U WA

SV I SR R A A 6 AL A B — M UESRIEFIRAS Tl + 4 M, AR TK, S5
HAUR, Rk MR T R I AR R & BRI E MR AR TN, U USRI + 6
P EAT ARG B35 R VE T, 0 V/Cr Ni/Co F1 Th/U %ot IVAFAE, IEOTRIh U 2. TR MFICR K
FRERES B IR AS 4T, Th FI U 638 BURA F bk HIBRAESMER 2 S, DT sl i AUE b, Th/ U Fef m)
PRI, TE AR T 2R A ™ | fedesf  DMENIREI LIS URES R o Th/U fH7E 0 ~2



P 2l S A A3 = W4 ! \
551 X P, A BLIRBT THAR R AT I 0 A R A A BT R A SR B R
R Hita RE e wE RE RE
i 2 FEER/% WKASR/% REAER/% RIEHIES TR/ %
(m) | FE4rE/% | (m) (m) (m) (m) 5
127900 8 2900 | 29001 2900 ™ 2900k
30000 wesrOpegs | 3000 - () 3000 3000 |1| 3000f
3 100 3100 3100} 3100+ 3100}
3200} 3200 3200f 3200+ 32001
FL |3 300- 3300 | 3300 3300+ 33001
— [3400 Oy 3400 | 3400} 34001 [ | 34001
B |3 500k oy 3500 3500f 3500+ 35001
3600F (@ 3600 3600 3600 36001
3700} 3700 3700 3700+ 3700}
3800F O O 3800 @ [3800 3g00-M N 3800}
3900} ¥ 3900 3900 3900+ 3900f
@
4 000 4000 |- 4000} 4000 4000}
?LL 4 100F al 4100 b4 100t ¢ 41001 d |4 100t
— |4 200} 4200 |- / 4200} 4200 4200
B - i PETM
4300 e 4300 - 4300} 4300 4300}
4 400f¢) x o4 400? o0 4400} 4400 EE B | 4400}
4 500—L L1 4500 L1 L 45001 1__1__1]4500 L L 1 4500 L L )
4 8 12 1 10 20 30 40 5 8 12 16 20 24 2 10 20 30 40 0 2 4 6 8 10

@

B3 RS MR UBERT R 5 A 0T )= AS il (W46 )
Fig. 3 Lithological and mineralogical response to the IETM in the Dongying Sag( Well W46)
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Fig.4 Redox conditions and lake level fluctuation during the Early Eocene in the Dongying Sag
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TOC content comparison during the Early Eocene in the Dongying Sag
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