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Abstract: This paper is the result of petroleum geological survey engineering.

[Objective] Effect and significance of various tectonic history on the development characteristics and spatial
distribution of source rocks in the Qiangtang Basin during the Triassic-Jurassic. [Methods] In the present study,
we discuss the sedimentary records of the Late Triassic tectonic inversion. [Results] The Middle Triassic sequence
has typically shallowing-upward changes and a marine regression related regional uplift. However, the Early
Jurassic sequence displays typically deeping-upward changes due to the tectonic subsidence and transgression. \We
also identify paleogeographic inversion during the Late Triassic in the Qiangtang Basin. In the northern Qiangtang
depression, the pre-existing (Middle-early Late Triassic) marine depositional areas turned into terrestrial units
during the Norian. In contrast, the previously (Middle Triassic) terrestrial part of the sourthern Qiangtang
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depression became marine units. [Conclusions] Our study suggests that the distribution of source rocks in the
Qiangtang Basin was mainly controlled by the sedimentary change and paleogeographic inversion during the Late
Triassic. The Late Triassic source rocks were probably related to the foreland basin and developed in the deep
water area of the northern Qiangtang depression, while the coal-bearing source rocks were developed around the
basin. The Early Jurassic source rocks are probably related to the passive continental margin basin and developed
in the deep-water area of southern Qiangtang depression. Qil shale-bearing source rocks are well developed in the
lagoon in the northern part of Southern Qiangtang depression.

Keywords : source rocks; sedimentary change, paleogeographic inversion, petroleum geological survey
engineering, Qiangtang Basin, Xizang (Tibet)

Highlights: (1) The sedimentary transformation and paleogeographic inversion of the Late Triassic in the
Qiangtang Basin were systematically and detailedly described. (2) The control of sedimentary transformation and
paleogeographic inversion on the two sets of source rocks in the Qiangtang Basin was studied macroscopically.
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Fig. 1 Tectonic map of the Qiangtang Basin

Wi = S - B0k 20 T SE 8 s AL ) OGBSI URR T SE 08 2 b o EE R )R
Vg . FEFIARRR T, R =S I s — N (R SCEE, 2006), BEE
WEAIIERN, AR RS, e TR — St R A T BB RIMGE i, G &=
B RN (FHBHR%E, 2010; Fu et al., 2010; Liu et al., 2016; Wu et al., 2016; Li et al.,
2018; Xu et al., 2020; Wang et al., 2022). 1 =S tt-f = F 51, FEIE R AT 51
FEATACRIESE (REEH), KER=SGFmEA. =85 mA. LI shd
HZE (B 2), AR e DA VIR, RE LI ISR &2 . e =S a5
B, ACEIERE K2 T R, REBRMK HA (B 2) K- KB o e e
e LRI T, KB RIS E O (i e R R A &4l (8 2). FRP
e, SEEAMIRAE T ORIIBLER, MIETEMRIREL A DI T, Bt o (& 2)
AR £ DA UTAR: AL JEHE N AR Sl 2 (I 20 BEARTTR N, ZEAL B3 8



HolX CBln By X, ARE ST £, U 7 — B R4 0, KGO RS .
ROk, JEHE A K I T R, S R AL e O — A

3 [X . . B e
e B 1 st Ok 2 ) e BE R b6 MR B ) | s v RS
e
i 41 i o
J-J, e B o 18 15 5l
VMMV M S—
- AR W7 A A gk
e 2 i 75 41 - - fI‘hh k% R
A = T ? e 4 1 4 BB B
S 5 B 2k 4 i< H 4L o 7 i
T R smmarn Sl | [ [
3 e =W
I o i 24 LAl
F 1] i 40 B 2 e %6 Hh:
3R] et XA 80 AF T AR
1k % b8
T L i il 720 3t
: e v 41 i 9 3 e T

[ ] e s [ ] rrme RS
& 2 #iEZHP=E5-hEBEEHE (3E Wang et al., 2022 1&%)

Fig. 2 Stratigraphic framework of the Qiangtang Basin during the Middle Triassic-Middle Jurassic
(Modified from Wang et al., 2022)
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Fig. 3 Field outcrop and core characteristics of the Upper Triassic source rocks in the Qiangtang

Basin
a. Duose Liangzi section in northern Qiangtang Basin: Field characteristics of mudstone with
sandstone of the Zangxianhe Formation; b. Woruoshan section in southern North Qiangtang Basin:
Field characteristics of coal-bearing mudstone of the Tumen Gale Formation; c. Zana Longba
section in northern South Qiangang Basin: coal-bearing shale of the Tumen Gale Formation; and d.

QZ-7 well in the eastern Qiangtang Basin: mudstone of the Bagong Formation
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Table 1 Statistical data of the Upper Triassic source rocks in the Qiangtang Basin
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Fig. 4 The distribution of the Upper Triassic source rocks in the Qiangtang Basin and the location
of main study sections
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Fig. 5 Characteristics of field outcrops of the Lower Jurassic source rocks in the Qiangtang Basin
a. Songker section in southern South Qiangtang Basin: Field Characteristics of the Quse
Formation shale with siltstone; and b. Bilong Co section in northern South Qiangatng Basin: Field
Characteristics of the Quse Formation oil shale with limestone
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Table 2 Statistical data of source rocks of the Lower Jurassic Quse Formation in the Qian

gtang Basin
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Fig. 6 The distribution of the Lower Jurassic source rocks in the Qiangtang Basin and the location
of main study sections
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Fig. 7 The Late Triassic-Early Jurassic rock assemblage and sedimentary structure in the
Qiangtang Basin
a. Calcareous mudstone and fine sandstone in the lower part of the Tumen Gela Formation; b.
Coal in the Tumen Gela Formation; c. Ripple mark in the sandstone of the upper Tumen Gela
Formation; d. Small cross bedding in the sandstone of the upper Tumen Gela Formation; e. Pillow
basalt in the lower Nadi Kangri Formation; f. Current ripple in the sandstone of the Quemo Co
Formation; g. Microscopic photos of sandy micrite limestone from the Quemo Co Formation; and
h. Microscopic photos of muddy siltstone from the Quemo Co Formation
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Fig. 8 Sedimentary evolution sequence and regional correlation of the Middle Triassic-Early

Jurassic in the Qiangtang Basin
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Fig. 9 Paleogeographic evolution during the Middle Triassic-Early Jurassic in the Qiangtang Basin
a. Middle Triassi; b. Carnian-Nolian, Late Triassic; c. Rhaetian, Late Triassic; and d. Early
Jurassic

W =B R E-WAY, BWEMAE T 2SRV, R T AR S K Rk
W E T o IZIN AL TSRS R R LA DO 3, TROK XA T AL TSR AL, (H AR B 383
KB WO, EILTEIERI A, R ER- =AU, B IETE . e e X
KB RPEIUR (& 9b).

e =St a B, JeyE A A A R A T R AR, 1IN A TR K 23 X
BETH Rk, R A AT FIBE AR LS, 82 M X ARG (I 9c) o 1T R I8 3 K8 73

XN (B 90), KB IR H b 2B K REITAR .



BeRBHE, ZYEAM-RILAE R POE Y Tk, MG R AR, JRIRETR I
SR HENACTE X o BRI, R 0 P I 4R 1) R DA 2 - B A AR TR 2, r RS
JEFEBI B AR A B - = A PN (B 9d) o IR A6 FE 8% W) LA % 30 g A T T AR
NE, ZEERERIE, WA RO T M =St R s T BT
VIS . TRERES . B AR, KRR, DR, - =M (&
9d),

DRI, Tt MR R A REAE 23 AT, Pp = B - = S tH PR AR OB 32 B T AL e X
PZ I A BRI XA T AL FETH AL SR X, 3K XA T AL e E rE . Znp =S, JbIeE
KRS DX BT R, LIS CARE AR DU N E o T R S ) oy M FRE fb 5 AL SE % o8 M
fErh =B, IR A X AR, S =i, MBS 2R BRI, #
AR R TEE RS 4, 2 ROk D, KIZHTE T i g ey, bR Wi asE—
AU AR, BTS2 IR A DL R AR R, JEYE A e = St A T
R R G, RN AL TS A TR B A R ARTORR, 17 i S ) e Bt A
DI A TR
5.3 W RN A BREEEIRN B R

FEE BRI TR 250 ARAL, FA BUBLME e 1 Ab . RUREIETR JOLEE 2 Ab.
TERGFEIE IR TR JE - B R L DX, IR T H AT L RSB R I o ks, 2% ot v e A )
FEARK T 150 km, Hi 85 98/ £ 20-30 km, IRIEEEH T RHER, Sl A=A RIFEE 2-66 m,
FrMER K 10.4%, “F¥I{E 3.58%. (EIEHEZLHLA T R, R T ZhiE A Ak KR
BERYE K ILEE (2%, 2006), %8 KL 7 i Je e bt s P 1 R B HL X, oA
JEIRS FORE R KL 117 A, R ZEAH KT 30 km, B K ILBER RS [0 1 T4E A4, Al RE
5RR[MMIRG ¢ GO SR, 2015) . (EILIETHFE M mbs X, R B0 T BT K LB
(Fuetal., 2013), &K ILBEIEM AT 10 km, IEEBTR (B Sk, SRS LU B
X, WAL RS T-47.2~-45.0%0 2 18], 71 H A DR (RO 3 B AIRFAIE. (B0 %%, 2018).
LRI R R, TeIE A BA KB R TE R iSRRI TR, Bt B
T8 ROHUSEI S A, BRE 26, SR, 388 ik, X Z e JE (o0 A L
N IR 3R A e AT A

TEYE Bt = B LM UIAR AL R AR A 1) T SRR I A o TEME =2t BEE 5 RHR
e (R 55 R P, FEAG I8 S TR 2 M PR A G DA R34 DX T iR /K AR 481l e A6 8 0 1) g =
-2 ERFHX, REVREGRKEIEAVR, SRHEEGNK. RKEOHEZE P EEIRAR
HOU S AREEKADE. KASBEE, REAEDE. MbE. Bk (JO
HRE (VO AR 2R EEREE, BEE BT E RS RIS . %81 ZE 1)
NEB DI B O EIRIETUS . b Bille s, JEREZ) 120 m, AL E &4 0.42-2.43% (%
1, JREAZER-FHED . SHFER, ERhE %&b i, M7 —& = ANTE



FARIE R DR, B andb e R R At rg i R Ll T, o SR B Sy i A 2 25 R0, 7
FEYEIR R AT AGTR I FL AR EL I THT o X ekt X (YA LSRRV (T A F, BHURK
R N BIFHRAR, VA AR S BT IL 3.33% (K 1). fEALIEIH R 2L 30 sk = ) Al i
IR L -rp e A M X T AR 2 AR A G (F 8%, 2009),

FRFSRITVE PO 5K BT LTI 5, S0 L -0 H A5 X 22N 2R
s, HIGEIE, BRSSPI LA ST IR e e R A, R I e
BENACIEYE R 2 b o 22T BT A b IR0 DS o 1l DX e ol R o g R TR R [ A AR R 4
M P TSI TR 7 IR B R E B KR A DB E, DR T i IR IR L IR R
e (T &, JDEARE . bR TUE RIESIRGIND S, KE SRS, KFEEL. SR,
XX EME R T T R TR S, AR S ERIK, TOC &E A 04% k4, BAR
ZIERRRE S (F8I5E, 2009) . ZB IR G IR A 2 0L T Hig s X, BA WA s
fiE, HEyg Al (F0 S AU S R 0.52%~21.49%, “FH4{E 4.10%; A4 EEE 1.79~
91.45 mglg, V414 29.93 mglg (& 2), HHLUFEZERALLL I B TEAR N E .

R AT R, T RER IR OGP S BT R b U S R B EAGIE YA R A,
T FE FEHH 1A X RBUA R R, R, B =St IR A % 3 Z A (e b Je o
MR KHLIX, WG RTZARKIX, ACTESERIRMIBEIX, AHUREBILL 11 BT &,
MRIZVEE AN BIFEARD WA T g, oy X . R e i
Yk SRS AR 2 AN X R T, E BRI, RHERR R B R R IR
HIATRE, HEAIT S, JLRE R RIS AR E, % IR B rdk, Sk
KETR L TR e IR I R 0, R ZH X H BT AR R IR RS (HR B UTARE R BRI
TSR IR, A HURRBICL 1 B EEAR A 8RR 2t AR B R R RIR A . TR
FEYE M — LR PREAS, FIRETE R BURIRE , An SR A R TP B, (R I SR AR ORR e
Jefn, TEEZMPT.

6 &5k

(1) FESEEIG =R - BRSO F P E R, KA TR =845
LI AR AR TS A, A LIS BT 0.42-2.43%, AT F =& 5 Btk
WA USRS N, AN S BT 0.38-3.56%, IZIN & I R IRIRA L2 T A 2
Ko gef gty FORS RIS A LIRS B EEIR, RIa T, URIE 5K
BT R EHHL I SR B X (TOC:0.52-21.49%), ARSIV 4.

(2) FEHHIME =B AL TR AR AR . th =R I =, JEIR R AU
HRIUN Y R AGHER BT B, 1 BE R AL P B A TR AT A2 Ay IR A R I ek S
S AMDTR TR R I AR R, JE TR B A SR AL T A DRI
WA R BB, B JEHE A 2 A BRI Eh G U A2y i € A P
M.



(3) FEHEA I =B A T R A R A . SRR RO RE R, IR R
=B URGIFARUIAR, BB T i =B REARDOR, 1R e I 52 shoR R e bR 5K
FISZIR, b =S R A TR P I = B A AR IO o B G AR B SE N
IR, IR R BN KR 1 52 B AP Re SR RIE Y SRR 4t B E 252 5 3]
W BT o
(4) ToUh G RG = Bttt - Ok B R Y 10 70 A RFALE AN (X 35 R AT 52 212 I HUTAR B 4 A
A SRR RE R . WG =Bt B ARSI R R G M, AEAR TR IR I K TR LA
By DX BAK TR, R B I A ot kelis, R G h efigieaty, BT —%&
=P R AR RS BRI o FARP L, PRI PR Y KR, BRI IR K
MEEEE AL Te I R8I AKX Rt 35 -2 i, RIS, n R K
M -

B
[ A 25 R B T e . A, 55 T AT I e 1 TAE,
E I —FE B O !

References

Cao J, Yang R F, Yin W, Hu G, Bian L Z, Fu X G. 2018. Mechanism of organic matter accumulation in residual
bay environments: The Early Cretaceous Qiangtang Basin, Tibet [J]. Energy & Fuels, 32: 1024-1037.

Chen S S, Shi R.D, Yi G D, Zou H B. 2016. Middle Triassic volcanic rocks in the Northern Qiangtang (Central
Tibet): Geochronology, petrogenesis, and tectonic implications [J]. Tectonophysics, 666: 90—102.

Chen Wenbin, Fu Xiugen, Tan Fuwen, Zeng Shenggiang, Feng Xinglei. 2017. Organic geochemistry of
Carboniferous-Permian sources rocks in Qiangtang Basin,Tibet [J]. Geology in China, 44(3): 499-510 (in
Chinese with English abstract).

Dewey J F, Shackleton R M, Chang C, Yi Y S. 1988. The tectonic evolution of the Tibetan Plateau [J].
Philosophical Transactions of the Royal Society of London. Series A 327: 379-413.

Fan J J, Li C, Xie C M, Liu Y M, Xu J X, Chen J W. 2017. Remnants of late Permian—Middle Triassic ocean
islands in northern Tibet: Implications for the late-stage evolution of the Paleo-Tethys Ocean [J]. Gondwana
Research, 44: 7-21.

Feng Xinglei, Fu Xiugen, Tan Fuwen, Chen Wenbin, Yan Ze. 2015. Sedimentary and geochemical characteristics
of the mud volcanoes in the Gemucuo Lake area, Qiangtang Basin, northern Xizang [J]. Sedimentary Geology
and Tethyan Geology, 35(1): 50-56 (in Chinese with English Abstract).

Fu Xiugen, Wang Jian, Chen Wenbin, Feng Xinglei. 2010. Age and tectonic implications of the Late Triassic
NadiKangri volcanic rocks in the Qiangtang basin, northernTibet, China [J]. Journal of Chengdu University of
Tecnology (Science & Technology Edition), 37(6):605-615 (in Chinese with English abstract).

Fu X G, Wang J, Feng X L, Wang D, Chen W B, Song C Y, Zeng S Q. 2016a. Early Jurassic carbon-isotope
excursion in the Qiangtang Basin (Tibet), the eastern Tethys: Implications for the Toarcian Oceanic anoxic
event [J]. Chemical Geology, 442: 62—72.



Fu X G, Wang J, Tan F W, Chen M, Li Z X, Zeng Y H, Feng X L. 2016b. New insights about petroleum geology
and exploration of Qiangtang Basin, northern Tibet, China: A model for low-degree exploration [J]. Marine
and Petroleum Geology 77: 323-340.

Fu X G, Wang J, Tan F W, Chen W B. 2010. The Late Triassic rift-related volcanic rocks from eastern Qiangtang,
northern Tibet (China): Age and tectonic implications [J]. Gondwana Research, 17: 135-144.

Fu X G, Wang J, Tan F W, Feng X L, Wang D, He J L. 2013. Gas hydrate formation and accumulation potential in
the Qiangtang Basin, northern Tibet, China. Energy Coversion and Management, 73: 186-194.

Fu X G, Wang J, Wei H Y, Feng X L, Zeng S Q, Zeng Y H, Nie Y. 2022. Detrital zircons of the
Devonian-Permian sandstones in the Qiangtang terrane, Tibet: Implication for Qiangtang rifting from
Gondwana and uplift history of the Central Uplift [J]. Journal of Asian Earth Sciences, 239: 105392.

Fu X G, Wang J, Wen H G, Wang Z W, Zeng S Q, Song C Y, Wang D, Nie Y. 2020. Carbon-isotope record and
paleoceanographic changes prior to the OAE 1a in the Eastern Tethys: Implication for the accumulation of
organic-rich sediments [J]. Marine and Petroleum Geology, 113: 104049.

Gao Chunwen, Jia Qingjun, Wei Chunguang. 2006. Study on the Nature of Late Triassic Prototype Basin of
Qiangtang Basin [J]. Geological Review, 52(2):198-206 (in Chinese with English abstract).

Kapp P, Yin A, Manning C E, Harrison T M, Spurlin M, Ding L, Deng X, Wu CM. 2000. Blueschist-bearing
metamorphic core complexes in the Qiangtang block reveal deep crustal structure of northern Tibet [J].
Geology, 28: 19-22.

Kapp P, Yin A, Manning C E, Harrison T M, Taylor M H, Ding L. 2003. Tectonic evolution of the early Mesozoic
blueschist-bearing Qiangtang metamorphic belt, central Tibet [J]. Tectonics, 22: 1043.

Li Cai. 1987. The Longmucuo-Shuanghu-Lancangjiang plate suture and the north boudary of distribution of
Gondwana facies Permo-Carboniferous system in northern Xizang, China [J]. Journal of Changchun colllege
of Geology, 17(2): 155-166 (in Chinese with English abstract).

Li Cai, Cheng Liren, Yu Jiejiang, Zhang Baofu, Zhai Qingguo, Huang, X.P., Chen, S.M., Xu, F., Zhang, Y.C.,
2010. Regional Geological Report (1:250,000) for Mayu Gangri [M]. Beijing, China University of
Geosciences Publishing House (in Chinese).

Li X R, Wang J, Cheng L L, Fu X G, Wang Y K. 2018. New Insights into the Late Triassic Nadigangri Formation
of Northern Qiangtang, Tibet, China: Constraints from U-Pb Ages and Hf Isotopes of Detrital and Magmatic
Zircons [J]. Acta Geologica Sinica (English Edition), 92(4): 1451-1467.

Liu H, Wang BD, Ma L, Gao C, Chen L, Li X B, Wang L Q. 2016. Late Triassic syn-exhumation magmatism in
central Qiangtang, Tibet: Evidence from the Sangehu adakitic rocks [J]. Journal of Asian Earth Sciences, 132:
9-24.

Metcalfe 1. 1988. Origin and assembly of Southeast Asian continental terranes, in Gondwana and Tethys, edited by
M. G. Audley-Charles and A. Hallam [J]. Geological Society, London, Special Publication, 37: 101-118.

Metcalfe 1. 1996. Gondwanaland dispersion, Asian accretion, and evolution of eastern Tethys [J]. Australian Joural
of Earth Sciences, 43: 605-623.

Song Chunyan, Wang Jian, Fu Xiugen, Chen Wenbin, Xie Shangke, He Li. 2018. Geochemical characteristics and
significance of the upper Triassic hudrocarbon source rocks of the Bagong formation in the eastern Qiangtang
basin [J]. Journal of Northeast Petroleum University, 42(5): 104-114 (in Chinese with English abstract).

Wang Jian, Ding Jun, Wang Chengshan, Tan Fuwen, Chen Ming, Hu Ping, Li Yalin, Gao Rui, Fang Hui, Zhu
Lidong, Li Qiusheng, Zhang Minghua, Du Baiwei, Fu Xiugen, Li Zhongxiong, Wan Fang. 2009. Survey and
Evaluation on Tibet Oil and Gas Resources [M]. Beijing: Geological Publishing House, (in Chinese).

Wang Jian, Fu Xiugen. 2018. Sedimentary evolution of the Qiangtang Basin [J]. Geology in China, 45(2): 237-259
(in Chinese with English abstract).



Wang J, Fu X G, Wei H 'Y, Shen L J, Wang Z, Li K Z. 2022. Late Triassic basin inversion of the Qiangtang Basin
in northern Tibet: Implications for the closure of the Paleo-Tethys and expansion of the Neo-Tethys [J].
Journal of Asian Earth Sciences, 227: 105119.

Wang Jian, Tan Fuwen, Li Yalin, Li Yongtie, Chen Ming, Wang Chengshan, Guo Zujun, Wang Xiaolong, Du
Baiwei, Zhu Zhongfa. 2004. The Potential of the Oil and Gas Resources in Major Sedimentary Basins on the
Qinghai-Xizang Plateau [M]. Beijing: Geological Publishing House, (in Chinese).

Wu H, Li C, Chen J W, Xie C M. 2016. Late Triassic tectonic framework and evolution of Central Qiangtang,
Tibet, SW China [J]. Lithosphere, 8: 141-149.

Xu W, Liu F L, Dong Y S. 2020. Cambrian to Triassic geodynamic evolution of central Qiangtang, Tibet [J].
Earth-Science Reviews, 201:103083.

Yan Ze, Feng Xinglei, Hou Mingcai, Fu Xiugen, Chen Wenbin, Tan Zhiyuan. 2018. First discovery of modern
mud volcanoes in Qiangtang Basin and its petroleum geological significance [J]. Geological Bulletin of China,
37(6): 11501156 (in Chinese with English abstract).

Zeng Shenggiang, Wang Jian, Fu Xiugen, Feng Xinglei, Sun Wei. 2013. Hydrocarbon generation potential and
sedimentary environment for the source rocks along the Changeshe Mountain oil shale section in North
Qiangtang Basin [J]. Geology in China, 40(6): 1861 - 1871 (in Chinese with English abstract).

Zhai Q-G, Jahn B-M, Zhang R-Y, Wang J, Su L. 2011.Triassic Subduction of the Paleo-Tethys in northern Tibet,
China: evidence from the geochemical and isotopic characteristics of eclogites and blueschists of the
Qiangtang Block [J]. Journal of Asian Earth Sciences, 42: 1356-1370.

(IR E BN

BROCH, AHEMR, S S, G, EME. 2017, JEE A R — =8 RARIE BRI A RHE RS [9]. P
[ 357, 44(3): 499-510.

XEE, AHMEIR, 830, BROOW, BUE. 2015, JEUE 2 AR A XV K Ll BF TR B ik R - BR AL 2245 4E [J].
DU SRR $ 40 5T, 35(1): 50-56.

FHERR, E8I, BRIOW, 248, 2010, Jei @8R R H ALK s R A s 1 5 [J]. R TR
R CHEARRFERD | 37(6):605-615.

IR, BURE, SO, 2006, JEil A e = & 1 JFUR S SR (9], B8 1Y, 52(2):198-206.

B 1987 R -XUM- YRR S S a R &L M ILgidb A [0 KEMTE B AR, 17(2):
155-166.

BA, BN, TANL, 5kEAE, BIRE, BN, BRgsh, RE, sk 2006, e N RILANE X ik 5
A4 7 (1:250,000)-F4 4 5 H i [M]. Abat: o E bSO A

KEE, Tol, MAMEMR, BEOW, W, R 2018, JeIH AR H T =84 O or AR5 5 R e & L [3).
AR 244, 42(5): 104-114.

E8, AHMER. 2018 WIS HIITAEAL [J]. S EMT, 45(2): 237-259.

F8I, TR, EREE, WEIC WY, 8P, WAk, @8, TR RFIR, BRCE, SRPIE, LA, [HER,
220, J377. 2009. TS R A IR ARG E X R A S [M]. dbst HUBT R AL

FoI, EE, B, B, BRI, FRiE, SEE, £k, HAES, REK. 2004, Fim 5 E R TR
A BEIEE 0 [M]. dbs MR R

B, WXeE, BT, AHMER, BRooi, EEE. 2018, JEbE A IARYe Kl R B A Ly A bR = S [3).
Hh @R, 37(6): 1150-1156.

MR, FoI, AHMEM, X4, FMvE. 2013, dbIEHE AR e i TUS B TR TR S AR R T ) K OTAREREE [J].
o [} 57, 40(6): 18611871,



