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Abstract: Basing on paleomagnetic methods, the authors reconstructed the location of Permian paleoplate, And combination with
regional geological information, compiled the Permian global paleoplate map, global lithofacies paleogeography map and
distribution map of hydrocarbon source rocks in Permian. Pangea and Panthalassa around were the main continental pattern. Rift
systems were well developed, such as the North Sea— North Atlantic rift system in Laurasia and the rift system in African. The
continuous development of the rift systems eventually led to the breakup of Pangaea. Meanwhile, Due to the continuous

development of glaciation in Permian and the widespread drought environment, global sea levels in the late Permian reached the
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lowest in Phanerozoic. Shallow seas were wildly spread around Neo— Tethys and Paleo— Tethys. These paleogeographic

environments caused the deposition of shallow marine carbonate and clastic sediments in the whole Neo— Tethys periphery and

Laurasia. Lacustrine clastic sediments were deposited internally in Gondwana. Source rocks in Permian were not widely developed,

the main layer system was Lower Permian shale, which was mainly concentrated in the northern margin of Laurasia, Tethys

periphery and interior of Gondwana as well as eastern margin of Australia, dominated by transitional facies depositional

environment.

Key words: Permian; paleoplate reconstruction; lithofacies paleogeography; hydrocarbon source rock distribution
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Table 1 Distribution list of the major hydrocarbon source rocks in Permian

IR R X Hai R DI FHRAR S s (FED)

) B i T il A . 1 b AYU
e B AR R T S — A SO

2 CGuRR. SRS W I I L=RRRIE

3 ek 9K T AR 1. N B IS
CHEME /R A . B3R T 2 )

4 D1 2 b Vel -BRAE A n. 1 -

5 P AT A Il T F AL

6 5 Evsi! gl 3L AH . I FBY
K”J'h['ﬂl-lﬂh/_\:lﬁ PA N T = Lb. NI o VALY TR v Lhy

7 Hh i £ —3 . I-1 Khuff. Faraghan FM J¢ it
CRBTRE . 5 A LA B T4 HL) Bl EElT SRR ufts Harghan M e

8 Majunga %3t E T IEAH . 1 L EERTUE
TN A e . e e

9 CEE M. 7 IR A Wshkhi% — G VWS MR L TIT TBg U et

o VAR Sohil ST M= [ Fosgkns

M Ty g s AR R4 A P )

B o YR IN #8 B e U e 22 GURR A T 1) AH 2R
S, IR AL L7 B (3) A8 Ak b sedir i
o, bRl b SR 2 A 2
Rl R DU 3 A b Y AL ST A
b BESTRL G ER SR AR T EE R SE . L
TR AL RS b BRI, DR T AR R R £ e
S A LY eSS U Dl | T /S SO & OB | &2 S b <
FUUBUERRIRER o 5 MR P, TR AR L 1 " Y
N PN BRI A DURRAE - T — IR 2
I, TEARZE Ry -1 8L

RIEE R FEIE T B8, S A 1E 55 Kb
A6k A 2 LS X1 BN IRt P F AR R A
WARFBCEL7) il LA AR TR O 32

4 ZERLEHBIRE

& (29260 Ma) 1y iy MK A R (K] 7)
AN TR A e 8] 3 1Ly 26 30 Ry Bt LU KR R AR o 12 R
Fili JU 2 2R 2 LA K AR XD BL AN KB B b gk Ak T e i —
TRIGIREEY, Horp P2 1 5 A0 e b fng 5% s it
MR E], R IH R PRI T e M AR A —
BT RBRRA, e B 20 R IR B A B AR 1
HARAEY, 12 KB R 2 1 S AR A | RS b i AR
JuBtig BT R B (3 Rl AR AE I & (29 270
Ma) ¥ R i i A4, SEBR HLRG PR Rt kb T
Fili U R 5R

I FCE R Bl fE — B 2o 2 AR KA vk . 3] i
TS UKV ELE W 4 /N, 270 Ma i), vkas 2

O3 A0 TE 2R X ELAN R %, A5 R ST A B i 2%
ANEEORRS o e B, VK0 A 7E IR S A
PR, AL Bk 55 KR 24 Kk B R 4
— B

M — Bt PE AR AR B b R A Al e TR
AN AR B i A /NI S A T 945 (B 7)o 57K
fili b #B (N40° ~N75° ) F1 [X] FC 49 K i 7 3 (S50°
~STSONE TR o X — BB S AU T R
Wb G TR R T R S 2 R & i LI )
PGP L7 2 0 5 1L AR AL Sk i 1 Ly o B
F2 B G SLER H kBB , 4% TR B AR ALk S
12 KB AR DI T R B
5 Bz KK R4 5k 45 1 2

152 1]

2R B A Ze R A M & BT 20 15
Al K KRB Z D, HIERZ LK
MR O FR (2 2) o Ty s v B8 R i JE [l X 4
BRIV 1 AR AR B EE 2L, 2Rk
T P4 728 A 55 iR 8 )23 DRV R K i ) 49 A 5 4 2 1)
KZR, It AT T AR A AR A 25 (Vg 1 L T
SRR s 5 — O i, Kbl B AR ) R A R
JURE Sy R A TRy o

AR ], ki T I T RS AR S,
HAR A 2 B i B s X, I HLAEAS ) S s A AR
e AR (F2) . HARMS , W7 1 2E 5T i AR
W ) BE— AN 20 AR 2 /D B R A, e H 7

http://geochina.cgs.gov.cn H1E LT, 2015, 42(2)



a2t 2 YA B AR S A A M AR A 691

—&0
(250~270Ma)

N60°

® ETEEIR
© IEFHEER
® MEFELR

L 5 RS R wena e [ SERTSE ] ERREE
A e [0 AR (8] 0EE ) men (| e (o) AEx

El6 —&4t(250~270 Ma) g AH IR P
Fig.6 Reconstruction of the lithofacies in Permian (250~270 Ma)!"*>*"

B | e

7 — 20 (2260Ma) iy iy BRI A P A2 [ =02

Fig.7 Reconstruction of the paleogeography and climate in Permian™>***

http://geochina.cgs.gov.cn F1E M1 5T, 2015, 42(2)



692 h |

b J 20154F

T LT T AR A S 4 AR, - B
B B 2 AR 1 € il , 28 AR AR
XPRLGE . AR T, FER 2L Lok el A % e
TV i 19z K i R T 5 24, R RS B T
3R UK I B — YR 2 7 M B Bl — 5 B vk
(460~420 Ma) ; 5 R TE A i 28— R & ki
(360~260 Ma) ; 55 = W J& b B t— 55 DU 42 vk 33
(2.58 Ma 24), i AR 2Rk 592 Khti &
BHABEVR , Feils S A R RS Z B D&
RATER T B RS A

B I B 1T (A R v A P AR e 22 D
gk R e S R M S R K 1) 7 0 AR AR AR
WA, KV KB, FEBAY SR L. K

T AT RN ol DI, S 2 JE R R R IR h o LA
[ 3t o DRI , A R s Bl S BRERAG 3 5 o B
BERYIRBN 7, 3% -5 MR NI R o A R BR BRER
WUIHIE
ALK, 2Bk AR S R R TR
HOREREUTIE . UFIRIIRA Sz Kl (A5
XIBLAN) Rl & AR 2R B v AR AR B RRE SR
iR, A R A BRI ER OB BE R A Rl
1717 — ) SHE AL, M-S 04 R A % 1 Y
FREAR . MITERE)S 2 K RL A A A v, — S Ak
i A P [F1 0 XA T KR R I AR A
UL P ML L 3 Tty Sl B e R EA Y, b ER AR R Bl
JIT 7 A B e 0 ) T A 3t A 4 Bk AR A

R2 £INZEE TN 2k 58 KBRHE R X R K B

Table 2 Corresponding table between supercontinent cycle and variation curve of earth sphere

1391

8 K i i [=] &R H ERIEM | RN i 1S T CO:3 f£
AT AR ; W s wor T -
PSS e g g}m s :;;’;;{;:wﬂ i
AL g | 2 | .
L '
e '
RS G * '
l&ﬁ 1
2
SRS fift g T
[ X
&L * \ §
i
s ( %
WL g i
HEa
PN
it
T x ? i
BTG \
PN
i
[IESE e
%

http://geochina.cgs.gov.cn H1E LT, 2015, 42(2)



FA2E 2

YR A RIS 5 AR R 2 b 693

A BRI
6 4% i

CO B AR AR ) R A B (55 48 Al e AR AR
B R A PR AR R ) s AR 1T H ALY
B B RE AL Rpg AL R RO DO R I BA I
WSS TE B L RA DS IEBIZ KRG, Z
REFNTR AT 22408 2, FrEas i iUs W4
£ 3 TR DR il 14 2R A% o v o] R R 8K L il
BRFE I AR TEIZ KRR 2%

(2) PRI AN 527 2 R B Bl IR 3
IR A TRV 7B e A — PR R &
TR E B A A B R vy SRR RN I 4
57 R Bl B AR LU AR B R ER e DI =, R LA
RJti AR AT AR R DR R

Q) _BLRBEAHEREERET &5, /M
TE 57 MRl AL S AR TP A S5 LS X FLA Rl
FRFIRAFIE AR ER , LA AH DU BRSO 32

()12 KB e R v, P52 79 k-5 A [7) i B
Z I P PE A et i T B AR SRR RIS Y AR
T AR AR R AL 1 k3l o ARz gl i AR
R 5E 18 ) ST A BR 3 14 PR — AR TE — S 4 i
AT o

S 23k (References ) :

[1] Golonka J, Ford D. Pangean (Late Carboniferous—Middle Jurassic)

paleoenvironment and lithofacies[J]. Palacogeography,
Palaeoclimatology, Palacoecology, 2000, 161: 1-34.

[2] Scotese C R. 2002. Paleomap website: http://www.scotese.com,
chris@scotese.com.

[3] Mullins G L, Servais T. The diversity of the Carboniferous
phytoplankton [J]. Review of Palaeobotany and Palynology, 2008,
149: 29-49.

[4] Torsvik T H, Steinberger B, Cocks L B M, et al. Longitude:
Linking Earth's ancient surface to its deep interior [J]. Earth and
Planetary Science Letters, 2008, 276: 273—282.

[5] Tabor N J, Poulsen C J. Palacoclimate across the Late
Pennsylvanian—Early Permian tropical palaeolatitudes: A review of
climate relation  to

indicators, their  distribution, and

palacophysiographic ~ climate  factors[J]. ~ Palacogeography,
Palaeoclimatology, Palaeoecology, 2008, 268: 293—-310.

[6] Golonka J. Chapter 6 Phanerozoic palacoenvironment and
palaeolithofacies maps of the Arctic region[C]/Spencer A M,

Embry A, Gautier D L A, et al. Arctic Petroleum Geology, London:

Geological Society of London, 2011, 35: 79—129.

[7] Kravchinsky V A. Paleozoic large igneous provinces of Northern
Eurasia: Correlation with mass extinction events[J]. Global and
Planetary Change, 2012, 86: 31-36.

[8] Smethurst M A, Khramov A N, Torsvik T H. The Neoproterozoic
and Palacozoic palacomagnetic data for the Siberian Platform:
From Rodinia to Pangea[J]. Earth— Science Reviews, 1998, 43:1—
24.

[9] Scotese C R. Continental Drift Flip Book 79p PALEOMAP Project
(7th edition) [M]. Department of Geology, University of Texas at
Arlington, Rotterdam, 1997.

[10] Torsvik T H, Carlos D, Mosar J, et al. Global reconstructions and
North Atlantic palacogeography 440 Ma to Recent[C]/Eide E.
BATLAS— Mid Norway Plate Reconstruction Atlas with Global
and North Atlantic Perspectives. 2002:18—39.

[11] W4, iy (R, SREEL. rp S ety 2 MRS [J]. Hi~# i, 2006,
13(6): 1-13.

Wang Hongzhen, He Guoqi, Zhang Shihong. The geology of
China and Mongolia[J]. Earth Science Frontiers, 2006,13 (6):1-13
(in Chinese with English abstract).

[12] Abrajevitch A V, Vander Voo R, Bazhenov M L, et al
Paleomagnetism of the mid— Devonian Kurgasholak Formation,
Southern =~ Kazakhstan:  constraints on  the  Devonian
paleogeography and oroclinal bending of the Kazakhstan volcanic
arc[J]. Tectonophysics , 2007, 441: 67—84.

[13] Yakubchuk A. Architecture and mineral deposit settings of the
Altaid orogenic collage: a revised model[J]. Journal of Asian
Earth Sciences, 2004, 23: 761-779.

[14] Levashova N M, Mikolaichuk A V, McCausland P J A, et al.
Devonian paleomagnetism of the North Tien Shan: Implications
for the middle— Late Paleozoic paleogeography of Eurasia[J].
Earth and Planetary Science Letters, 2007, 257: 104—12.0

[15] Collins W J. Slab pull, mantle convection, and Pangaean
assembly and dispersal[J]. Earth and Planetary Science Letters,
2003, 205: 225-237.

[16] F 3 =, IME, R4k 5e, 4. Z2 08 1 KA G AL (0], HhIRER 2,
1989, 2: 129—142.

Wang Qingchen, Sun Shu, Li Jiliang, et al. The tectonic evolution
of Qinglin mountain belt[J]. Earth Sciences, 1989, 2: 129—142(in
Chinese with English abstract).

[17] BAiT . ZRUS EN S 57 VA 50 3 SO 4 FI 0], oIl
J5i, 2010, 37(4): 854—865.

Chen Yanjing. Indosinian tectonic setting, magmatism and
metallogenesis in Qinling Orogen, central China[J]. Geology in
China, 2010, 37(4): 854—865(in Chinese with English abstract).

(18] Z=$mak. S se A g ooty AUty 2 AU A S MG A2 ).
HFIETE, 2004, 50(3): 304-322.

Li Jinyi. Late Neoproterozoic and Paleozoic tectonic framework

and evolution of eastern Xinjiang, NW China[J]. Geological

http://geochina.cgs.gov.cn H1E LT, 2015, 42(2)



694 el [

b J 20154F

Review, 2004, 50 3): 304—322(in Chinese with English abstract).
[19] MREZ 5, sk M, BUIRTE, 4. o R At 248 0y v 101 1l 4
AZ T B AT U=Pb AR AR 2% B [, o b ST, 2011, 38(4):
820—828.

Lin Yanhao, Zhang Zeming, He Zhenyu, et al. Variscan orogeny
of Central Tianshan Mountains: Constrains from zircon U— Pb
chronology of high— grade metamorphic rocks[J]. Geology in
China, 2011, 38(4): 820—828(in Chinese with English abstract).

[20] FMEAT, RAETT, 2R, A5, /N2 PY LR LS A BIAE B

F IS R A I — R LD —FL SRR F PG AR S 1 G
R[1]. B, 2000, 45(20): 2217-2222.
Sun Deyou, Wu Fuyuan, Li huimin, et al. Times of A— type
granites in Northwest Xiaoxing'anling post— orogenic and
connection with the eastward extension of Suolunshan —
Hegenshan — Zhalai collisional belt[J]. Chinese Science Bulletin,
2000, 45 (20): 2217-2222(in Chinese).

[21] % H 0L, XA, AR, 45, A R 2R b — AR AR B A 3 Y
e HEARN]. T EHLBE, 2014, 41(1): 19-38.
Ge Xiaohong, Liu Junlai, Ren Shoumai, et al. The formation and
evolution of the Mesozoic—Cenozoic continental tectonics in
eastern China[J]. Geology in China, 2014, 41(1): 19— 38(in
Chinese with English abstract).

[22] GPMDB. 43K iy Hb R B FE. 2004.
GPMDB. Global Paleomagnetic Database. 2004.

[23] B, JERETS, A HRE. Nty A 52 7 v I R B 1 S5 84k

JEAR[I]. MR, 2008, 15(3): 349—-359.
Huang Baochun, Zhou Yaoxiu, Zhu Rixiang. Discussions on
Phanerozoic evolution and formation of continent al China, based
on paleomagnetic studies[J]. Earth Science Frontiers, 2008, 15 (3):
349-359(in Chinese with English abstract).

[24] A BAE, B3R T, RT, 55 o 2 B e i 25 i i M g R
o Sz B[], P EREE, 1998, 28: 1-16.

Zhu Rixiang, Yang Zhenyu, Wu Hannin, et al. Phanerozoic
apparent polar wander curve and plot movement of Chinese Main
Continents[J]. Science in China, 1998,28:1—16(in Chinese).

[25] ZpiAF, FRIRIR, B4R, VU HERE JR I A A ) 20 45 R K

O T EHE B P I BRI 2410, o [ s R 2, 2011 186.
Yi Zhiyu, Qiao Qingqing, Huang Baochun. Paleomagnetic study
of the late Paleozoic rocks, western Junggar, China: constraints to
the timing of closure of the Paleo— Asian Ocean[J]. Chinese
Geophysics, 2011: 186(in Chinese).

[26] IR, SR UELL, w8 55 Sl iR £ s it —R A ol
b T8 T RS B I BT R SC[D]. 9 R OK A 2 i ( BR B4 i),
2012, 42(1): 423—440.

Li Pengwu, Zhang Shihong, Gao Rui, et al. Late Carboniferous—
Early Permian paleomagnetic data and its geological significance in
central Inner Mongolia [J]. Journal of Jilin University (Earth Science
Edition), 2012, 42 (1): 423—440(in Chinese with English abstract).
[27] J5 KRB, Wb, VA 55 R bty s R 3 0], Wik

25244, 2001, 28(1): 92-99.

Fang Dajun, Shen Zhongyue, Wang Pengyan. Tarim Block
paleomagnetic data sheet [J]. Journal of Zhejiang University, 2001,
28 (1): 92—99(in Chinese with English abstract).

[28] Lawver L A, Grantz A, Gahagan L M. Plate kinematic evolution
of the present Arctic region since the Ordovician[C]//Miller E L,
Grantz A, Klemperer S L (eds.). Tectonic Evolution of the Bering
Shelf— ChukchiSea— Arctic Margin and Adjacent Landmasses.
Special Paper of Geological Society of America, Boulder, 2002:
333-358.

[29] Courtillot V, Davaille A, Besse J, et al. Three distinct types of
hotspots in the Earth’ s mantle[J]. Earth and Planetary Science
Letters, 2003, 205(3): 295—308.

[30] Nikishin A M, Zieglerb P A, Stephenson R A, et al. Late
Precambrian to Triassic history of the East European Craton:
dynamics of sedimentary basin evolution[J]. Tectonophysics,
1996, 268: 23—63.

[31] Kuzmin M I, Yarmolyuk V V, Kravchinsky V A. Phanerozoic hot
spot traces and paleogeographic reconstructions of the Siberian
continent based on interaction with the African large low shear
velocity province [J]. Earth—Science Reviews, 2010, 102: 29—59.

[32] IHS. Global basin database. 2009.

[33] Chumakov N M, Zharkov M A. Climate during Permian— Trias—
sic Biosphere Reorganizations Article 1: Climate of the Early
Permian([J]. Stratigraphy and Geological Correlation, 2002,10(6):
586—602.

[34] Blakey R C. Gondwana paleogeography from assembly to breakup—
A 500 my odyssey[C]//Resolving the Late Paleozoic Ice Age in Time
and Space. Spec. Pap. Geol. Soc. Am., 2008,441: 1-28.

[35] Nance R D, Brendan J M, Santosh M. The supercontinent cycle: a
retrospective essay [J]. Gondwana Research, 2014, 25(1): 4-29.

[36] WX Z E, Aok K. A BB T vk 10 SRR [T]. A2
2, 2011, 27(2): 545—-565.

Zhao Yanyan, Zheng Yongfei. Record and time of Neoproterozoic
glaciations on Earth [J]. Acta Petrologica Sinica, 2011, 27(2):
545-565(in Chinese with English abstract).

[37] Warren J K. Evaporites through time: Tectonic, climatic and
eustatic controls in marine and nonmarine deposits[J]. Earth—
Science Reviews, 2010, 98: 217-268

[38] [l [l sy, S5 GIHE, AT He2s, 25, AL se i A N hr sk PEE S AE H]

5 ZAH R B 2L B R R B 1 0], SR BTE AR, 2007,
13(2): 161-174.
Yan Guohan, Cai Jianhui, Ren Kangxu, et al. Intraplate
extensional magmatism of North China craton and break—up of
three supercontinents and their deep dynamics[J]. Geological
Journal of China Universities, 2007, 13(2): 161—174(in Chinese
with English abstract).

[39] Nance R D, Brendan J M, Santosh M. The supercontinent cycle: A
retrospective essay[J]. Gondwana Research, 2014, 25(1): 4—29.

http://geochina.cgs.gov.cn H1E LT, 2015, 42(2)



