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Fig. 1 The tectonic unit distribution map of Tonghua

basin (modified by reference No. 1)
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Table 1 ~ Mesozoic strata sketch map of Tonghua Basin ( modified by reference No. 1)
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Fig. 2 Composition contrast diagram of crude oil and
hydrocorbon source rock groups of Tongdi well 1 in
lower Cretaceous, Tonghua Basin
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Table 3 The saturated hydrocarbon chromatogram parameters of hydrocarbon source rocks and crude oil in Tongdi well 1, Tonghua Basin
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Fig. 3 The N-alkanes mass chromatogram of crude oil and hydrocarbon source rocks in Tongdi well 1
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Table 4 The parameters of the steroid and terpane in hydrocarbon source rocks and crude oil in Tongdi well 1 in Tonghua Basin
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Fig. 4 The mass chromatogram of crude oil and hydrocarbon source rocks of Tongdi well 1 in Tonghua basin



5% 3 3

EAPE, B TS AR RS f 2 R U 5 027

FR 3 T = AR R 0, T ke AL Cys/ (G ~
Cy) ZMAE7E0.05 ~0.06 Z [0 (WFE4), ZH=
WL T M R ) A A e iR A i 0 ~
0.08, 0~0.07, F H 7 K& U5 A FJE I v 35 46 ) 21
T A8 R IR A S W A ok U5 R DT AR IR BE o R IS
(0 5t g0k A D e e 4 B0 A LE 0. 12
~0.24 28], =3 4R HE Rz 1 2 2 b e
FEHAY R 0.23 ~0.35 F10.22 ~0.38, FifE 4
R A R SR OK SR I R AR EY IO RIS
BEEA SR OK DRI BE B AR, 1T 5 A8 AT 25
U ) 400 B Jos HE AT 6E HE (0. 15 ~0.3) 5 JEUh
i Ts/ (Ts +Tm) 43AF7E 0.55 ~0.67 Z[a], ¥H{H
H0.61, FUFEMBAKE R, S=@EMLY Ts/ (Ts
+Tm) {4 0.36 ~0.68 H hEzir, I HIEMH T C,
FF7E R 228/ (228 +22R) H 0.57 ~0.61, i =@
L 4L FN R #E B i) 41 08 VR A 9 228/ (228 + 22R)
B4 3124 0. 56 ~0.60 F10.59 ~0.60, [&FEF B
AR A AL T RA R B, DL LSRG E 1
JEh BD AT e ok A R AR T M A T AR R,
AT REE F )2 0 = L AR YR A
3.4 SRR INABIFE

ML 1 HE T Cy L Ch o ChyaaaR =AY AL
FEAX R VT A, C M e S M T C, M
TS e & i, o, C, MO 5 8 & il 27% ~
34% , Co BRI 65 g 5 BN 24% ~30% , C,o BRI 55
PEo ity 40% ~45% (DR 4, B 4), HilH 1
T G 5 5E 1L A e R AL R A P AR
AEAL, A8 1 I SR AR T S A S A A
TR Y oS A, HL DL S Ak
Foo FLIE M 1 e T I R YR A v A I B T A
Be . JHA R bE, JEali C, H ke 208/ (208 +20R)
Iy AEAE 0.39 ~0.49 Z[a], SEHMH 0.47, C,, 5 5
BB/ (BB +aa) A AiTE 0.36 ~0.50 Z[i], Fifl
0.45, FHIZFIMAL T AR B =l LA IR I5 A
i C,, 542 208/ (208 +20R) 4»ARAE 0.29 ~0.48
ZiE (FHefz 741 0.42 ~0.50), FEHH 0.40
(N HER ) 20391 0. 46) , C, ffi%E BB/ (BB +
aa) JHAEAE0.25 ~0.50 8] (N HERz fa 740 0. 38
~0.54), FI{E 0.45, RUHEH 1 IR 5L 5]
BB B o

4 i

(1) m ks 1 HEa e R s B4 5

WHESE, FRERKRZ, RER+HIT R
HIRFAE .

(2) @i 1 HFEMAMEERBERS > TE
Yoy A A AE A AL, IE A B AR AT AR SO I B, Al
Pei e, =ik E O SR, SAME
WS, Coo S5 BER 7 A0, U B T I Sk v A5 A 1 A
ER 565 7 Ui M 0 B MU B A, LA R TR A T
BEFURRAE 5 L RN U5 A v AR B T4 S e
FFZ 6 e, Cp 55 % 208/ (208 +20R) . C,, £
BB/ (BB +aa). C, FF7 ke 22S/ (22S +22R) f&
GRS SRR AL T AR B, E 1 I
BTmIR EZoR AN A ES PR A, el RE
ok A = IR

AR SCHIBE T AN T 38 Ab 7% Ik IR 3 BT B S
P T Ak M A A SRl SO IR ST, XA AT A
Hi A1 AR R S b DX A 9 A Al SR O SR R R — 2B
B8 0 2 B I R A R

O . VLR A b BR A A R R R R R
AR A AE S A 0 B v 4 T TR B R A
I i A e = B ) B R A e e TN 7P
KBRS TIEER BB R P A TERWE
UL, AE R B0 R

Z % x #

(1] whikEE, MEm, X8, 5. 30480 Al BURAE 2 im <
PRV [J]. tHEHLR, 2013, 32 (2): 337 ~343.
HAN Xin-peng, HAO Guo-li, LIU Chao, et al. Petroleum
geologic features and petroleum resources potentialin Tonghua
Basin [J]. Global Geology, 2013, 32 (2): 337 ~343.

[2] BRI 384k & b b 2k B 58 Sk DB 2 6l J2 5 AE BF 58
[J]. #HAKHLT, 2015, 34 (2): 24 ~32.
CHEN Yan-zhe. Sedimentary facies and reservoir features of the
Mesozoic in Tonghua Basin [ J]. Jilin Geology, 2015, 34
(2): 24 ~32.

[3 ] EFE, FUBH:, 25M08R, . 35 bRARFt X ol AR Al b R
WA [R]. A st b B T AR RO UR R A
L, 2015.
WANG Dan-dan, ZHOU Xin-gui, LI Shi-zhen, et al. Basic
geological survey of oil and gas in eastern Jilin [ R]. Beijing:
Oil&gas survey, China Geological Survey, 2015.

[4] #0. hEAMEE [M]. dest: Al Tl b,
1997, 512 ~517.
ZHAI Guang-ming. Petroleum geology of China [ M]. Beijing:
Petroleum Industry Press, 1997, 512 ~517.

[5] AEY, D2k, EOurE, . =551 20 5 ik BRIk 2 4
TERJERH R [J]. ARSIk, 1999, 26 (4): 25
~29.



428 o RO F F W 2017

BAO Jian-ping, MA An-lai, HUANG Guang-hui, et al. The report of a gammaceranetriterpene from a prokaryote [ J].
Origin and geochemical characteristics of crude oils from Journal of General Microbiology, 1990, 136 (12): 2551
Santanghu basin [J]. Petroleum Exploration and Development ~2553.
1999, 26 (4):25~29. [9] 3k, #EEEE, BEAEE. D ulle— K1k 5 )2 00 3 Bk
[ 6] Z=iibsk, s, BFF, % AFEHRRBBES IR fe2trak [T, DURRAER, 1999, 17 (1): 136 ~ 140.
WL ER AL A A AR S o T (], Mo BRaE R, 2015, 34 ZHANG  Li-ping, HUANG Di-fan, LIAO  Zhi-qin.
(10) ; 1946 ~1951. Gammacerane-geochemical  indicator  of  water  column
LI Shi-zhen, ZHOU Xin-gui, WANG Dan-dan, et al. stratification [ J]. Acta Sedimentologica Sinica, 1999, 17
Geochemical ~characteristics of crude oil and  oil-source (1) 136 ~140.
correlation ofWell Tucan 1, Tuquan Basin, Inner Mongolia [10] A BehE, EAHE, ZEm 0. FA 1T %5 db K 08 07 K4 B8 U5 4 4 1
[J]. Geological Bulletin of China, 2015, 34 (10): 1946 Syt [T]. TR AR (ARBIER),
~1951. 2010, 32 (6): 53 ~56.
[7] Venkatesan M 1. Tetrahymanol: Its widespread occurrence and JIN Xiao-hui, YAN Xiang-bin, LI Li-na. Characteristics and
geochemical significance [ J]. Geochimica et Cosmochimica oil-source correlation of the source rocks in Changling fault
Acta, 1989, 53 (11): 3095 ~3101. depression, Songliao basin [ J ]. Journal of Southwest
[ 8] Kleemann G, Poralla K, Englert G, etal. Tetrahymanol from Petroleum University ( Science & Technology Edition) , 2010,
the phototrophic bacterium Rhodopseudomonas Palustris: First 32 (6): 53 ~56.

A STUDY ON THE OIL AND GAS SOURCE OF TONGHUA BASIN,
EAST PERIPHERAL BASIN OF SONGLIAO: NWE EVIDENCE
FROM TONGDI WELL 1

WANG Dan-dan'?, ZHOU Xin-gui', LI Shi-zhen', ZHANG Wen-hao',
LIU Wei-bin', DONG Qing-shui’, MENG Yuan-lin*, LIN Yan-hua'
(1. 0il and Gas Survey China Geological Survey, Beijing 100083, China;

2. China University of Geosciences, Beijing 100083, China;

3. Jilin University, Changchun, Jilin 130061, China;

4. Northeast Petroleum University, Daging, Heilongjiang163318, China)

Abstract. Tonghua basin is a faulted basin developed on the Mesozoic basement with a relatively low exploration
degree. Oil and gas was found in Tongdi well 1 in the Sankeyushu sag of Tonghua basin, however, the source of
the oil and gas is not clear, which restricts the exploration and development of oil and gas resources in Tonghua
basin and its peripheral basins. Based on the comparative analysis on the features of the crude oil in Tongdi well 1
and the biomarker of the core hydrocarbon source rock, it is found that the biomarker distribution features are
similar between the crude oil in Tongdi well 1 and black muddy hydrocarbon source rocks of the lower Cretaceous
Xiahuapidianzi formation and Hengtongshan formation. It is drawn the conclusion that the crude oil in the
Sankeyushu sag is basically from the hydrocarbon source rocks of low Cretaceous Xiahuapidianzi or Hengtongshan
formation. This finding broaden the oil and gas exploration filed in Tonghua basin and its surrounding basins , which
also provides a great basis for the further study of the basic geological research and exploration of oil and gas in
Tonghua basin.

Key words: Tonghua Basin; Tongdi well 1; Geochemical features; Oil-sources correlation



