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Abstract: The sedimentary origin of the Permian Lucaogou Formation reservoirs in the Jimusaer Sag, Junggar Basin has
long been a controversial topic. Based on data from outcrop and core observations, logging, and seismic surveys, as well
as lab tests of the Lucaogou Formation, we conduct sedimentary analysis, obtaining the following results: (1) The
reservoirs of the Permian Lucaogou Formation in the study area are of siltstone/fine-grained sandstone and argillaceous
siltstone. They feature well-developed paired graded bedding sequences with internal erosion surfaces, massive
bedding, and terrestrial plant fragments, which can be an interpretation of a sedimentary origin of lacustrine
hyperpycnal flows; (2) The channel subfacies of hyperpycnal flow deposits consists primarily of massive- and cross-
bedding siltstone/fine-grained sandstone, with a single-layer thickness of 0.8 ~2.8 m, averaging 1.6 m and NMR-
derived porosity of 6 % ~ 12 % , averaging 9.5 % . In contrast, the lobe subfacies of hyperpycnal flow deposits
predominantly comprises siltstones showing graded bedding and climbing-ripple bedding, with a single-layer thickness
of 0.5~ 1.4 m, averaging 0. 9 m and NMR-derived porosity of 3.5 % ~ 7.8 %, averaging 5.2 % ; (3) The channel
subfacies showing seismic reflections featuring lensoid filling presents a stacking pattern of aggradation with thick

laminated accretionary fillings that are in the shape of bands or tongues on the plane, with a lateral width of 1 ~3 km. In
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contrast, the lobe subfacies displays draping seismic reflections, the sand bodies of which are of thinly laminated lateral-
accretion and progradational bedding in the shape of fan on the plane, with both length and width exceeding 10 km; (4)
During the deposition of the Lucaogou Formation, terrigenous clastics and organic matter, carried by frequent flood-
induced hyperpycnal flows in the mountainous area of the southern Jimusaer Sag, were rapidly deposited in the sag,
forming sandstone reservoirs and high-quality source rocks, and leading to the extensive contact and frequent alternation
between the sand bodies of channel and lobe subfacies and the source rocks of hyperpycnal flow deposits of marginal and
deep lacustrine facies. Such a sedimentary pattern of lacustrine hyperpycnal flows characterized by the coexistence of

coarse- and fine-grained sandstones and paragenetic source rock-reservoir sequences, provides a novel sedimentary

interpretation on the origin of high-quality shale oil reservoirs in the Jimusaer Sag.
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Fig. 1 Map showing the geological setting of the Jimusaer Sag and its peripheries, Junggar Basin*"

a. WEFEIXALE s b. WFEXAEAR R B U AT 5 c. 72 BV 2 b 22 40 43

— ZR N fu) bR R ) 2 A ) AR BT O
B, R Btk S 2 B DIRLE A . PRI
JEH 2 A Bl i T AR 2 B AT DL AR
PR EDUREAIG . £ 35 AR BRIRK MR A 710025 - i
MBI B RE T 2 OB - 1R KL R PR R
Wb Kby A h o DURR P 47, M 2E0RE P 22 1) DA AR )
AR b T, SR PP J5 AR X B (1] 2a) o 55 22X I Y
AR T B O AR 2 A R (T 2b) o IE
KLFF = UKL 2Z [ LR L B2 4 0 o 35 i, RO~
TEAL PP Z TR RUREALIEE K G EE IR, LR AR L
BJZARIM i o R SR B EL A AR (18] 2c—e ), E
— D RGIE T kK S H U RE B A A S TURR ) e AR
RSN 1o N {2 J N AN Lol <9 5% 5 2T AR L 2
PO LA KLU 452 ek iy K e/ IR P8 E T HE SR 1l i) 22 5 V=

HHCPE 26) , 5z e K BE B A0 ELX T ARTUR STt
Frizih s S Ea v A A A1 R A fE S Rl 5
JEPERTURRY) o 535 AR IR B L v WU AR A A
e (18 2g) , W4 AP DL AN R U ) 33/ N A BIL e
(K 2c,e), AT RABUEDCRY) AT Bl PR i) S 4 5 S e o
S B HRR TETHIE BUZ FK - SOz X R 7 B A K
) 1B Wi (2h—g) .

2.2 HARFERMEBIHELXPEAFIEE

TE T AR B e 70 1L X, P R 2 AR 22 A ik
AR o T RTE IR B ¥ 8 2R K 1 LI €
Jes SR E P ZEY A R DU B A T R F AR
PR PATRE IR 45 A, B S i KA FH A DL
BU=H (K] 3a) o ILAT, A BORLT 5 IE KLY 145 - 40



ol

MR BT, 2 WERE IR G AR SR MRS b i 2k — 8 R R 45 R DU 1533

B2 AR IR A AR BRIR VI 8 RS T LA A 2R R
Fig. 2 Petrological characteristic images of cores and thin sections of the Permian Lucaogou Formation in the Jimusaer Sag, Junggar Basin
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Fig. 3 Petrological characteristic images of the Lucaogou Formation in the outcrop south of Jimusaer Sag, Junggar Basin
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Fig. 4 S-N sedimentary facies correlation of the Lucaogou Formation in the Jimusaer Sag and its peripheries, Junggar Basin

(see Fig. 1b—P1 for the section location )
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