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IMPLICATION OF THE TECTONIC EVOLUTION OF PALEO-ASIAN OCEAN
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Abstract: The paleo-Asian Ocean was not a simple ocean basin between Siberian Platform and North China Platform
but an integration of complex activities (including long-distance migration) by multiple ocean basins of varied sizes
opening and closing at different times and in different regions. The northern ocean basin originated from the Cambrian

ocean basin formed by the disintegration of Gondwana archicontinent during late Neoproterozoic-early Cambrian (573-
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522 Ma), with the fragments of disintegrated Gondwana archicontinent, Cambrian oceanic crust, and continental
margin transitional crust collided with each other and combined to form the original Central Asia-Mongolian
archicontinent in late Cambrian-early Ordovician (510-480 Ma). The archicontinent then formed an active continental
margin in Ordovician and a stable continent in Silurian in the south, and disintegrated in Early Devonian, with the
fragments moving northward along the sinistral fault in the newly-formed Devonian ocean and reaching the southern
margin of Siberian platform in late Late Devonian to form the present Central Asian-Mongolian archicontinent. The Late
Carboniferous (318-316 Ma) and Early Permian (295-285 Ma) rifting magmatism occurred in the present Central
Asian-Mongolian archicontinent in Late Paleozoic, forming bimodal volcanic rocks and alkaline granites. Mongolia-
Okhotsk belt, as the Devonian ocean basin between Siberian archicontinent and Central Asia-Mongolian archicontinent
connecting the paleo-Pacific Ocean eastward, developed until the Middle-Late Jurassic and ended at the same time as
the ocean, of which the oceanic crust moved to the margin of Siberian platform and subducted under the platform,
forming the wide epicontinental magmatic belt on the southern margin of platform, very active during Middle Devonian-
Late Jurassic. The southern ocean basin of paleo-Asian Ocean began in Late Cambrian when the North China craton split
from Gondwana land and formed the Late Cambrian-Early Ordovician passive continental margin and Middle Ordovician-
Early Silurian trench-arc-basin system in the northern margin. The distribution of Silurian brachiopod biota indicates that
the northern margin of North China Platform is related to the northern margin of Tarim Platform, western Sichuan,
Yunnan, and eastern Australia, but not to the above northern ocean basin of paleo-Asian Ocean, with Songnen-Turan
block between the two ocean basins. The arc-continent collision occurred in the northern North China Platform during
Late Silurian-Early Devonian, forming continental volcanic belt in the south margin of Songnen block in Devonian. With
the collision between North China Platform and Songnen block during Late Permian-Early Triassic, the paleo-Asian
ocean basin closed. The latest fold structure in the southern and northern basins of paleo-Asian Ocean and the direct
relation with Tarim platform are probably caused by the late tectonic movement.

Key words: Paleo-Asian Ocean; tectonic evolution; magmatic activity; Northeast China
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Fig. 1 Main tectonic units of the Siberian craton basement

(From Reference [2])

1—3i5 H #5315l (exposed area of basement ) ; 2—3E A1 Bl A4y A - A= AURE 47 (Paleozoic-Mesozoic fold belt around the basement); 3— 3= K4

‘i (major fault zone ) (SEHLIE Y 1F A Ry 5E 57 )

UATES I
21 FHIEEREK—ERLEN

Bt CR—E R LW (573~522 Ma), K LA
fili S T8 e 7 B o S N 7 ) IR B Ay Bl 24
fife T R B, Y ARG B2 se i H R s U0 R L
g P E-SLEN AR, KUK B -5 ?L?E
T BE AR BRI AN 2R 2SR HIX L X

N1

LR PR R, R R A 3k A 3 AT R S R S
WSty B A U 2 20 24T B At ST e, AN S JEOR
AIXI LA 1t B 24 A T2 B b .

PEAA R B 5 B AE 1000~720 Ma & & 9 50 fili
Z (WFELEHE ), 7E 720~580 Ma & 7 1% 80 fili 2 (1A
). VARG £ B 208 8l ki 2 26 o S0 e 2E R 20
PEAFTIP RS RR S B i DU /R R 4y (LI 2), I


http://www.fineprint.cn

%31 VRS T W T R A L 8 249

B2 ZR PO A A A 1 s ]
(w14 ])
Fig. 2 Tectonic sketch map of southern East Siberia
(From Reference [14])
1—55 U228 £ (Quaternary basin) 3 2—55 020 Z A (Quaternary basalt); 3—R 2 0 Z . (Jurassic basin); 4—3 & 352 (platform cover) ; S—ERHILR
K (spiny ball basal protrusion) ; 6—FkE IR 1B Az AR AL <) #+4 (Late Paleozoic granitic pluton of Caudal Mountains); 7—7 G URFE IR 2L,
BRI BEI KA (Paleoproterozoic rapakivi granite of Caudal Mountains); 8—i7 JG T 8 1% £ B B Al 12 48 /R Wi Bl 1 %% (Paleoproterozoic Udokan
depression and Utrulsko graben); 9—=AYJHIfY FLATFE R AL A& - L5 SEARAE x5 —445 (YD) (uncut early Precambrian Charlo-Olec granite-greenstone ) ,
] SR PHRERL A - kA (ZA ) (West Ardan granulite-gneiss ) A WA R FR—1E A (BC ) (East Stanov gneiss-granite ) ; 10— i e mib 1 69 i 2
Ji 2 FAHS 7 (high pressure metamorphic complex and plagioclasite of Stanovoy collision zone); 11—5 U JII/R 12 4 ( Baikal marginal depression);
12— {5 25 7 4 (Hungarian Basin); 13—#ioc i AU KRB 24T (B FSL st B 5 (4, AFEL) (Neoproterozoic continental rift and outer craton
depression ) ; 14— AR UERY B AP Z A FHE SR AEH G RS R e A a9 2 Bl s =) (low standard high potassium basalt, denudation products of
continental crust in Neoproterozoic rift and depression); 15— DUBn R A vk N U RG , 20 B #b 5824 5 (ate Baikal ancient glacier depression, with a small
amount of neocrustal material ); 16— DUNI/R 5 vk G GE | A Bt 72 I 1 (reconstruction of early Baikal ancient glacier depression, with formation
of new crust); 17—yKJ1[ 8] () BT 4 =5 343 URAEHT , 2 Hh5¢ 2iE ( Anamakit-Muya belt between glaciers, by old crustal transformation); 18— DU filI/R #15E 24
3 B BT 49 T L4 - U ( Anamakit-Muya belt of Baikal crustal transformation ) ; 19—R5E /K- FCRASHT , B B IE A9 PR AL A B ( Cattle-Wakit belt, Late
Riphean turbidite ancient depression); 20—PBFE4IR K LR B IS KA b A - BEAE 4 % (Aztecan volcanic plutonic zone and Primoria granite-
rapakivi granite); 21—RIFER LR (Precambrian basal protrusion); 22— 5% EZ Wi 248 A, Wit 4 AR EHX (Sayano fault metamorphic
rocks, Sliukin and Olkhon zone); 23— /Ry el X AF 5t 7 (metamorphic rocks in Barguzin area); 24— /R HE(BR) (Barguzin); 25— & JL-ik#R
(HD) I8 A — i /R 4 (IT) Al Hb 55 AR K- 22 B (VTS) (Hamar-Daban, Itanzha-Turkin and Beqimkin-Thuy); 26— #% ik A5 — ity A= £G4 4 (Early -
Middle Paleozoic depression in Bogdarin); 27— EHIRF(AM) [ H 5e B AR KA B 2842 ( Amat/Carbamazepine granulite basal protrusion); 28— RHi7/K
(Carral )5 29— i 7o - 4EZ= 41 (XB)  FE i (CD ) G 8538 5 (ZS) ( Shilock-Wittim, Condi and Sistanov); 30— i i 4% 7 i /& (Jeddah ophiolite
terrane ) ; 31—l —AEZR A | Tty A= AR B 2% 1L A AN AL AP (Udi-Wittim belt, Early Paleozoic continental margin volcanic and turbidite belt); 32—
SRR TR A AR ( Mongolia-Okhotsk fold system); 33—H A1 A B FE( gneiss-granite dome ) ; 34— iy B Ay 1 ( surveyed fault); 35—
Wik 1 (inferred fault ) ; 36— /R vy -2k 2 U5 3 A (1) 32 22 2R (main boundary of Barguzin-Wittim terrane )
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Fig. 3 Distribution of Tuvaella and Retziella fauna in
Asia and Oceania
(From Reference [20])

1—3h ) B 43 B 2% (fauna boundary); 2—[X 5 K b #4) 3 2k (regional

tectonic line); 3—[&I LI (Tuvaella) ; 4—/INEFR I (Retziella)
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Fig. 5 Phanerozoic latitude location of geological blocks in Siberian and North China platforms
1—5 0 A 1T A PREAL 58 B 5 16] (magnetization direction of Phanerozoic rock in Mongolia) ; 2—5¢ iy 541 FYJE UG G458 B 7' 10] (original magnetization
direction of Mongolian rock); 3—H-t b He 4 1 % %5 #} (paleomagnetic data of North China Block ); 4—ty i #LA% £ 81 305 1 L1455 =X (typical model of
paleomagnetic apparent polar wandering path); 5— [l 5 8] #E ) 7 % 4% (fixed-spaced paleomagnetic pole )
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Fig. 6 Tectonic comparison on both sides of the border between China and Mongolia

(The territory of Mongolia from Reference [33])
1—[E3%5£E (border line); 2—Wi)2 (fault) ; 3—HE4E A (ophiolite ) ; 4— R 24l RAENL B (isotopic age sampling location )
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Fig. 8 Tectonic sketch map of Mongolia-Okhotsk tectonic belt
1—Hhi %52 HAfEIA(S3-C1) (Hangay-Dauria terrane ) : HA—Hi % 5 H (Hangay terrane slice), KD—H$5-i5 5 B A A (Kent-Dauria terrane slice),
WB—12 JE W ~{# B 5e & (D-J,) (Unya-Bomousk terrane), WL—5/RBEHI{A(T,—J,) (Urban terrane); 2—FARMIIA LKA (R igss N A
%4 ) F (Agen terrane dominated by oceanic rock, including ophiolite and glaucophane schist ) : EN—%RICA - (D-T;) (Enen terrane slice), TK—:ZE{S
¥R F(D=J,) (Tukulenge terrane slice), NL—J& 22 H-(D-P) (Nilan terrane slice), GL—HHiM4K(S-C,) (Jialamu terrane); 3—1F st Zk i A
(active continental margin terrane) : KM—R [ JHb{A&(T) (Carmen terrane ) ; 4—#i70 il -1k A A9k 3l i 2 i 142 (Neoproterozoic-Early Paleozoic passive
continental margin terrane ) : KN—FEZ4FfKHifA (Kunalea terrane), SF—& KF|Hifk (Shevley terrane); 5—rily A& (Middle Paleozoic terrane):
AY—HT4 4 ( Aryang terrane); OD—HLF] & MBI (Oredoy terrane); 6—1 /4= AL HL (Mesozoic basin) : DB—ZR 4 U AIAR i B4 (1 ) B B 5 (J,)
(eastern Transbaikal turbidite and molasse); SH— B BVTIFARIMELE (1) R &EERLA (J-K,)  (marine turbidite and terrestrial coal-bearing
molasse of Upper Heilongjiang); BL—Afi 51 V. A ki J& (J, ) Al B AH & KT FR (J,-K,) (marine continental debris and continental coal-bearing deposit of
Bureya); NA—R Bl /R PHE VTR (J-Ki)  (coal deposit of south Ardan); 7—EL /R 7l -4l 7% M8 42— A1 S 284K i) %5 — A€ 1<) [N & il (Devonian-
Carboniferous granite-granodiorite belt of Barguzin-Vitim); 8— £ #& Ié %% 40 - . 1 sk th A0 B — & - L 0k 2t ¢ 1l I A% 25 77 (Devonian-Early
Carboniferous and Late Permian-Early Jurassic volcanic plutonic belts of Selenga); 9—g 1 435 . — & [l 53¢ 545 (Early Permian magmatic belt of south
Kent); 10—37 854 I b £ ' 1 7E 5 5 417 (Middle-Late Jurassic granite belt of Stanov); 11—1% 3% B 4k % 1 Kk 1L 3 i 45 % (Late Jurassic volcanic
plutonic belt of Uda); 12— &%~ =& & Kk 1I-[fiJHJTFL(Upper Permian-Triassic volcano-continental deposit); 13—F-FWi)Z (strike-slip fault)
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Fig. 9 Tectonic evolution model of Siberian continent from Devonian to Middle Jurassic
1—7g DU R 245 25338 A= AR UL AL (Cenozoic deposit in the South Baikal rift basin); 2— AR i KFEIIEL £ 41 (early Middle Jurassic continental
sedimentary series); 3—PU{AIFE TG sh ARk il 2k ity A= A% 1 & (Late Paleozoic volcanic rock from active continental margin of Siberia); 4—PG {1\ {%
B KBt i 2k A= fCAE %5 (Late Paleozoic granite from active continental margin of Siberia ); 5—78 111 F1| W 1% 5h i 2 v — v A= AR o — 238 A= 482
(Paleozoic-Mesozoic subduction-accretion wedge on the active margin of Siberia); 6—P4{f | W.3b & 857 C i A0 - A0 5 2 (Neoproterozoic-Early
Paleozoic cover of Siberian platform); T—RK A7 (7 )= iR e H AR LE e RIS VE A A 45 (Archean [ 7 ]-Paleoproterozoic crustal blocks in
Paleoproterozoic associated Siberian platform); 8—t TG RV IR T AL 247 (Paleoproterozoic Sarizalgay metamorphic complex); 9—PG {1 i &
K% 0> (Archean core of the Siberian platform); 10—5¢ A4t KBl viy 4 AR A6 4 75 (Paleozoic granite of Mongolia-North China continent); 11—55%
AL KA A AR A 924 A (Early Paleozoic island are complexes associated with Mongolia-North China continent); 12—%¢ 7 b Kk (Hi
FER 20 ke 57t A AR B P (Mongolia-North China continent, collage of Precambrian block and Paleozoic island arc); 13—548&H7 A A FEIE K
Wi %4 (major deep fault related with suture zone); 14—'55EE M AHIC IR LR A Wi %L (secondary deep fault related with suture zone )
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