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Disappearing Mystery of Ancient Pacific Land and Its Relationship with
Mesozoic-Cenozoic Intraplate Magmatism in North China Craton
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Abstract: This paper reviews the main progress on the impact hypothesis of the Pacific Ocean for the past two decades and
discusses the internal and external dynamics mechanism causing disappearance of ancient land of the Pacific Ocean. The im-
paction event which happened between Permian and Triassic at the Pacific Ocean area resulted in the crash of the Pacific
lithospheric plate, and changeed greatly the mode of mantle convection. Under the action driven by the new mantle convec-
tion, ancient plate fragments of the Pacific Ocean withered away gradually and coalesced into the adjacent plates around the
Pacific Ocean with the collision and subduction of paleo-pacific plate. At the same time, a tectonic system of the surrounding
Pacific Ocean began to form. The deep tectonic-thermal regime embracing the surrounding Pacific Ocean tectonic system se-
verely affected the magma activity in the continental plates ajacent Pacific Ocean during Mesozoic and Cenozoic.
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Fig. 1 a. Global temperature variation; b. Volume
change of the volcanic deposit; c. Curve of the
organism extinction; d. Land area covered by
sea; e. Sedimentary formation evolution; f.
Coal resources in various periods
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Fig. 3 Distribution of oceanic plateaus (shaded areas)

in the world’s oceans



[o2]

579

’ ( 421)

!}1 (©) ‘N.An‘len'ca
34 n Asia S Y i 2
e ; . G

= 7-»/

\

|:| Pleistocene
Upper Cretaceous - Pliocene-miocene - Jurassic
Lower Cretaceous % Oligocene-cocene Paleocene - Triassic

\

4

Fig. 4 Schematic model of the breakup of Pacific impact crater

:a. 230 Ma; b. 190 Ma; c. 134 Maj; d. 96 Ma; e. 64 Maj; f. 25 Ma; g. 0 Ma; 1. Seward Penisula; 2. north slope; 3. Yu-
kon-Tanana; 4. eastern assemblage; 5. Blue Moutains; 6. Golconda and Roberts Mountains; 7. Mojave; 8. Alaska (composite), includes
Ruby. Innoko, Nixon Fork, Goodness, Chulitna etc. ; 9. Wrangellia, Pingston and Mckinley; 10. Stikine terrane and Tracy Arm; 11. So-
nomia; 12. small blocks in the Serrania de Baudo in Columbia; 13. Gorgona Island and the continental shelf off Columbia; 14. Pampean mas-
sif; 15. Alaska Peninsula; 16. Chugach; 17. Baja and Vizaino; 18. small blocks in the Sierra Madre del Sur in Mexico; 19. South Guatemala,
Honduras, Nicaragua, E1 Salvador and Costa Rica; 20. small blocks in the coastal range of Peru and Chile; 21. Santa Marta Mountain in
Columbia; 22. Deseado massif and Patagonian massif; 23. Bowers Ridge and Umnak Plateau; 24. Shatsky Rise; 25. Hess Rise and Meiji
Guyot; 26. Hawaiian Ridge; 27. Canton Islands; 28. Lau Ridge and Fiji Plateau; 29. Marcus Ridge, Marshall Islands ans Gilbert Islands;
30. New Hebrides Ridge; 31. Sakhalin Island; 32. Japan Island; 33. Okhotsk massif; 34. Southeastern Kamtchatka and Iles Kouriles; 35.
Mariana Island; 36. Euripik Ridge; 37. Caroline Islands; 38. Bougainville Islands; 39. New Zealand, Chatham Rise., Narfolk Ridge, Camp-
bell Plateau and Lord Howe Rise; 40. Taiwan Island; 41. Philippine Islands; 42. Maoke; 43. Northeastern China; 44. Sikhote-Alin Terra-

ne; 45. Macclesfield Bank and Paracel Island; 46. Borneo; 47. Celebes; 48. Sumatra and Java; 49. Northwestern Kamtchatka and Kortak-
sky; 50. Yamato Rise



580

29

, | P—T
T, —T;
(
(_ ,
S | P/T
(  5b,50),

C 3
b
5 ( ,
1986a)
N N Fig. 5 Plate model about the tectonic evolution of the
Triassic period in eastern China and its adja-
cent areas
a ; b “ ”» e ; d
. L ;2. 3 3. 3
b
PoT 4 ;5. 6
37 ( )—
’ ;8. @® HOX HE)
;@.
b
C 5.
b
1b).
N b
Abbott and Isley (2002)
) : (D)
b b ’
). ¢
, L(2) :
’ ) 5 (3)



[o2]

581

References

Abbott,D. H. , Isley, A. E. , 2002. Extraterrestrial influences
on mantle plume activity. Earth and Planetary Science
Letters ,205:53—62.

Asaro, F. ,1982. Geochemical anomalies near the Eocene/Oli-
gocene and Permian/Triassic boundaries. The Geolog-
ical Society of America (Special Paper),190:517 —
527.

Bandrner, R. , Donofrio, D. A., Krainer, K. , et al. , 1986.
Events at the Permian-Triassic boundary in the South-
ern and Northern Alps. In: Abstract for field conference
on Permian and Permian-Triassic boundary in the South
Alpine segment of the Western Tethys, and additional
regional reports. 15 — 16. Pavia: Soc. Geol. Ital. and
1GCP—203.

Ben-Avraham, Z. , 1981. Continental accretion: From oceanic
plateaus to allochthonous terranes. Science, 213: 47 —
54.

Cai,Z. F. ,Zhou, Y. Q. , Mao, X. Y. ,et al. , 1992. Geochemi-
cal constraints on the Permian-Triassic boundary event
in South China. In: Sweet, W. C. ,ed. , Permo-Triassic e-
vent in the Eastern Tethys. Cambridge University
Press,Cambridge, 158 —168.

Clark,D. L. ,Wang,C. Y. ,Orth,C. J. ,et al. ,1987. Conodont
survival and low iridium abundances across the Permi-
an-Triassic boundary in South China. Science, 233: 984
—986.

He,J. W. ,Cai,Z. F. ,Ma. S. L. ,1988. The discovery of high-
temperature quartz in the P-T boundary of Chang-xing,
Zhejiang, China, and its implications. Chinese Science
Bulletin ,33(14) ; 1088—1091 (in Chinese).

He,J. W. , Nei, L. , Cai, Z. F. , 1987. The volcanic activities
across the Permian-Triassic boundary in Changxing,
Zhejiang, China. Journal of Stratigraphy,11(3):194
—199 (in Chinese with English abstract).

Oddone, M. , Vannucci, R. , 1986. Geochemical stratigraphy
at the P/T boundary in the Southern Alps. In: Abstract
for field conference on Permian and Permian-Triassic
boundary in the South Alpine Segment of the Western
Tethys,and additional regional reports. 44. Pavia: Soc.
Geol. Ital. and IGCP—203.

Retallack,G. J. , 1999. Search for evidence of impact at the

Permian-Triassic boundary in Antarctica and Australia:

Comment and reply. Geology,859—860.

Sun, Y. Y., Xu, D. Y., Cai, Z. F., 1984. The discovery of
iridium anomaly in the Permian-Triassic boundary clay
in Changxing, Zhejiang, China and its significance. In;
Tu, G. Z.. ed., Development in geoscience. Science
Press, Beijing, 235—246.

Xu,D. Y., Cai, Z. F.,Sun, Y. Y. , et al. , 1985. Abundance
variation of iridium and trace elements at the Permian/
Triassic boundary at Shangsi in China. Nature,314:154
—156.

Xu,G. R. ,Zhang, K. X. , Huang, S. J. , et al. ,1988. The Up-
per Permian and the P-T boundary events in Huangshi,
Hubei, China. Earth Science—Journal of China Uni-
versity of Geosciences, 13 (5) ;521 — 527 (in Chinese
with English abstract).

Yin, H. F. , Huang, S. J. , Zhang, K. X. , et. al. . 1989. The
volcanic activities across the Permian and Triassic
boundary in South China, and its affection to the mass
extinction. Acta Geologica Sinica ,63(2):169—181 (in
Chinese with English abstract).

Zhou, Y. Q. ,1983. One possible catastrophe and the relation-
ship with the plate movement. Jowrnal of College
Student ,1(1):21—30 (in Chinese).

Zhou, Y. Q. ,1986a. On the origin and beginning of the tecto-
no-magmatic activation of the Meso-Cenozoic era in
eastern China. Geotectonica et Metallogenia ,10(3):273
—285 (in Chinese with English abstract).

Zhou, Y. Q. , 1986b. Pacific formation relation to the impact
event of the P-T boundary. Chinese Science Bulletin .31
(13):1039 (in Chinese).

Zhou, Y. Q. ,1987. The Pacific impact event. Marine Geology
and Quaternary Geology,7(1): 15— 26 (in Chinese
with English abstract).

Zhou, Y. Q. , 1988. The origin of ocean—Differentiation,
plate or catastrophe. Geology Geochemistry ,4: 39 — 42
(in Chinese with English abstract).

Zhou, Y. Q. ,1995. Calculation of thermodynamics in induced
nuclear reaction by impact event and its implication in
study of event geology. Geoscience, 9 (1):91 —98 (in
Chinese with English abstract).

Zhou, Y. Q. , Cai, Z. F., 1991. The discovery of shocked
quartz and stishovite in Permian/Triassic boundary clay
of Huangshi, China. The 54th annual meeting of the me-
teoritical society, July 21— 26,1991, Monterey, CA, U-
nited States, LPI Contribution, 766:260—268.

Zhou,Y. Q. ,Cai,Z. F. .Ma,]. G. ,et al. ,1988. The prelimi-

nary study of the iron-microspherules in the P/T



582

29

boundary clay of Shangsi Guangyuan, Sichuang. Chinese
Science Bulletin ,33(5):397—398 (in Chinese).

Zhou,Y. Q. ,Cai,Z. F. ,Ma,S. L. ,et al. ,1987a. The Pacific
Ocean—A product of the Permian-Triassic boundary
event The second working session of IGCP-199, rare
event in geology, 3-5 March, 1987, Beijing, China, 36 —
37.

Zhou,Y. Q. ,Cai,Z. F. ,Ma,S. L. ,et al. , 1987b. The impact
events records at the Permian/Triassic boundary of
Changxing, Zhejiang, China. Chinese Science Bulletin,
32:1655—1656.

Zhou, Y. Q. , Cai, Z. F. , Mao, X. Y. , et al. , 1987c. On the
catastrophic environment of the Permo-Triassic bounda-
ry in South China. The final conference of IGCP-203,5
—20, Sept. ,1987, Beijing, China, 38 —43.

Zhou,Y. Q. ,Cai,Z. F. ,Mao,X. Y. ,et al. ,1986. The impact
event between the Permian and Triassic in Changxing,
Zhejiang. Chinese Science Bulletin ,31(23):1838—1839
(in Chinese).

Zhou,Y. Q. , Cai, Z. F. , Mao, X. Y. ,et al. , 1988. A mixed
model on the Permian-Triassic boundary event. Meteor-
itics,24(4) :345—355.

Zhou, Y. Q. ,Cai,Z. F. ,Mao,X. Y. ,et al. ,1990a. The stron-
tium isotope anomaly event across the Permian/ Triassic
boundary section in Meishan, Zhejiang, China. Journal
of Graduate School ;USTC,7(1).:83—88 (in Chinese
with English abstract).

Zhou,Y. Q. , Cai, Z. F. , Mao, X. Y., et al. , 1990b. Impact
sputtering materials from the moon. Geotectonica et
Metallogenia »14(2) ;171 —184 (in Chinese with Eng-
lish abstract).

Zhou,Y. Q. ,Cai,Z. F. ,Mao, X. Y. , et al. , 1990c. Chemical
sequence of microspherules at the Permian/Triassic
boundary. The 53rd annual meeting of the meteoritical
society, Sept. 17 — 21, 1990, Perth, West. Aust. , Aus-
tralia.

Zhou,Y. Q. ,Cai, Z. F. , Mao, X. Y. , et al. . 1991. A mixing
model—The elemental geochemistry of Permian-Trias-
sic boundaries in South China and its implications. Geo-
logical Review,37(1) :51—63 (in Chinese with English
abstract).

Zhou, Y. Q. , Cai, Z. F. s Mao, X. Y. , et al. s 1992a. On the
REE across the Permian/Triassic boundary in South
China. Science Acta of Academia Sinica,9(2):215—
224.

Zhou, Y. Q. ,Cai, Z. F. ,Mao, X. Y. ,et al. , 1992b. Chemical
sequence of microspherules at the Permian/Triassic
boundary. Meteoritcs,25( 4) :423—429.

Zoller,W. H. , Parrington, J. R. , Phelan Kotra, J. M. , 1983.
Iridium enrichments in airbone particles from Kilauea

volcano. Science,222:1118—1121.

, . ,1988. P/T
,33(14) ; 1088—1091.
. , ,1987. /
,11(3): 194—199.
, . . ,1988.

,13(5): 521—527.

s s , 1989, —
,63(2):
169—181.
,1983.
,1(1): 21—30.
,1986a. - -
. ,10(3); 273—285.
,1986h. P—T
,31(13): 1039.
,1987. . 7
(D 15—26.
,1988. — s ,
,4: 39—42,
,1995.
,9(1): 91—098.
s s , ,1988. P/T
,33(5): 397—
398.
, s . »1986. .
,31(23): 1838—1839.
, , , »1990a.
Sr . W7
(1) 83—88.
, s ,  »1990b.
,14(2): 171—184.
s > , 1991, —

»37(1): 51—63.



