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Paleobiological evidence of the paleowater environment evolution during deposition
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Abstract : Identification of target intervals and delineation of favorable areas for exploration and development of the Gulong
shale oil require better reconstruction of the paleowater environment during deposition of the shale of interest. Paleontological
communities were used as indicators to trace the paleowater environment of ancient lakes to perform a comprehensive analysis
of paleotological evidence (including fish, clam shrimp, ostracoda and algae) of the Qingshankou Formation from the Well
GY8HC. The resulis show that Manchurichthys and clam shrimp only occur in the Q7 oil layer with large abundance but
single species. Compared with the lower Q1—Q6 oil layers, there is a significant increase in the species and abundance of
ostracods in the upper Q7—Q9 oil layers. Three abundance peaks of dinoflagellate fossils appear in Q1, Q2 and Q7 oil
layers. The biological assemblage indicates a whole freshwater-brackish water feature of the Songliao Basin during the
deposition of the Qingshankou Formation. The significant increase in diversity of fossil record and peak abundances of
dinoflagellate fossils in Q7 oil layer indicates relatively definite marine transgression events, while the abundance peaks of
dinoflagellate fossils in Q1 and Q2 oil layers suggest possible marine transgression event (s) in the early stage of lake-level
rising. Through the comparison with the modern Maracaibo Lake, it is proposed that the appearance of marine organisms in

the paleo-Songliao Lake during the deposition of the Qingshankou Formation might be the result of temporary or occasional
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lake-sea connection under unique paleogeographic and climatic backgrounds. However, the lake-sea connection did not cause

any obvious change in the nature of water body and the components of ecosystem.

Key words: paleowater environment, marine transgression event, paleontology, black shale, Qingshankou Formation,

Songliao Basin
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Fig. 1 Sedimentary paleogeography map (a) of the Qingshankou Formation in the Gulong Sag of Songliao Basin and the composite

columnar section of Well GYSHC (b)
(BS54 U-Pb AR AR s JERE A KL, 51 H k[ 25].)

P2 FAIL At e M 5 SHC 7T LI 41 Q7 il 2
2 446. 72 m IR JE Y fafb A3 Manchurichthys sp.
Fig. 2 Manchurichthys sp. discovered at a depth of 2 446. 72 m
in Q7 oil layer of the Qingshankou Formation in Well GY8HC in

the Gulong Sag, Songliao Basin
CaFll b A X FRIAT , A RAFTE R DI P IR TT R WP Bt 0 1R )

HE YK (Cohort Euteleostei) 5 i & H (Superorder
Protacanthopterygii) #: J& H (Order Salmoniformes) V. H
B K % (Suborder and family incert. sedis) it P £ &

(Manchurichthys Saito, 1936)1%), K@ RFE g o /M T
et B NI O 5 1R AR N AT B RE /DN A
o Jeth, BAUE IR IO, A, A PSS SR
B AR A R TREIR 2 5 v A A AL B A
10 ~ TUAR s 88 5 B AN ELY G HEAT 29 4445 19V 2
HE 5 Mo S5 1R B8 R, B RIS T R A T R A
JLL LT R R AR RN RS

2.2 MBS

Bt K& B0 B2 Ay 34 SN Nemestheria qingshankouensis
Chang et Chen™ (A 3),Jg WH H (Diplostraca Gerstaecker,
1866)2, il & \I. H (Spinicaudata Linder, 1945 )2y A55 1
f% A #8 B} (Estheriteoidea Zhang et Chen, 1976) 3017 FK
B A B (Jilinestheriidae Zhang et Chen, 1976)B0 2 i
Ji% 9\ J& (Nemestheria Chang et Chen, 1964)%" L7 14
SRR A . H (Estheritina Kobayashi, 1972)%7-3,
HC BN R SR < 70 TR WA 2 11 91 i 1) S A 1)
OEE € R NS L N = & AT 7= v =4 A VA
Hh R I R ) 5 I Sk SO S S E IR i R S 1) ARk
J5 D5 BNy O H /N TR AR RO, A K B



860 £S5 KRR R

Fa4 B

B3 AL F e M T SHC -7 1L T 4H Q7 )2 2 448. 9 mIRIE A Nemestheria gingshankouensis Chang et Chen , 1964
Fig. 3 Nemestheria qingshankouensis discovered at a depth of 2 448. 9 m in Q7 oil layer of the Qingshankou Formation in Well GYS8HC in

the Gulong Sag, Songliao Basin
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Fig. 4 Representative ostracods discovered in the shale of the Qingshankou Formation in Well GY8HC in

the Gulong Sag, Songliao Basin
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Fig. 5 Abundance of ostracods and dinoflagellates in the Qingshankou Formation of Well GY8HC in the Gulong Sag, Songliao Basin
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1. Leisphaeridia/Granodiscus spp. ;2. Verrucosphaera sp. ;3. Batiacasphaera hennanensis He, Zhu et Jin, 1989;4. Filisphaeridium spp. ;5. Dinogymniopsis

dagingensis Gao, He et Qiao, 1992; 6. Kiokansium declinatum Gao, He et Qiao, 1992; 7. Pediastrum boryanum (Turpin, 1828) Meneghini, 1840;

8. Dinogymniopsis minor Gao, He et Qiao, 1992;9. Operculodinium capituliferum He, Zhu et Jin, 1989;10. Cleistosphaeridium baculatum He et Li, 1981
Fl6 AL e M T 50 SHC - L H 4 U v A9 S IR A A7) #E e 6
Fig. 6 Acritarchs and dinoflagellates fossils from the Qingshankou Formation of Well GY8HC in the Gulong Sag, Songliao Basin
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Fig. 8 Marine transgression events indicated by the abundance of diaflagellates in Well GYS8HC (a) and the contents of biomarkers of

marine organisms in Well Songkels (b) in the Gulong Sag, Songliao Basin
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