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Fig.1 Submarine canyons mapped with multi-beam echosounding system(MBES)
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Fig.2 Type 1 and Type Il submarine canyon systems[27
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Table 1 Characteristics of Type I and Type II submarine canyon systems
@tk I Rk 4% 1T ALk 45
ot 4210 ZRARFAIE TRt SR 9 #8 RYUIT RS A &
VURMIPLER FRAIE Bheg 702, B 5 — RANR RSB R AHE BEEITZ, HIR R G HHRE
R ST S RFALE Wi 2320 25 2 Bt 3 _E RS B O Wi 3 2 AR, Bl A P e
2 th JEE Caggo oS T BE G T B >2), TEAS AT RN AT CE T e <2), JTES AT Hi
ML BT S V7L R U7 AL P
S A Z 30, PIRRE STiftb, BRI
VIR ES:N (Equigit] IR At Y
VIR R SR KR TR, Sikiz s FPRIGDUR, PR DR, IR, Pukiga)
U2 Py M SRR AT W BRIR, B IRIL %%, 1R IR AL ) S P B GURUZ, DT AL 2
SR WOBRITUN 2, Ve ST HERUA, XIS BRI R IRIER 9, 42 5] S5VA TR VTR, S0 (D), XIRN e
L RE WAL WA B &
BT SRR A FLOR/MIR, B VGG LL, SERF TR, FRORI, BRI ORI, InRIAR JE 0, TN, iR
- o as S —
e . 0 2000 4000 6000km
NI ) IR E s
— AR - 3
1 i
VARV « Sl
Bl opie BN
W iR ey <,
B0 it AR
........... :‘{iﬁ E
L : f""‘ihl
f P | O S A
-\/&m 4\ ’ . 2 X
{ ‘! [— . | {1 ' T L
A 0 1 500 km ' { £ ".‘:
\ " £/ '74’ Wl Yo - UR
» %14 -ty o it
\_ k- ) / Ptk __ W
i Z 0 500 1000km

B3 &mkigEEssmE™

Fig.3 Location map of world submarine canyons[4l
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ORIGIN AND EVOLUTION OF SUBMARINE CANYONS

WANG Changshengl’z, ZHU Junjiangl’z*, ZHAO DongdongS, YANG Guomingl’z, XIONG Zixiangl’z,
ZHANG Shengshengl‘z, LI Sanzhongl'z, JIA Yonggang4

(1 Frontiers Science Center for Deep Ocean Multispheres and Earth System, Key Lab of Submarine Geosciences and Prospecting Techniques, MOE and
College of Marine Geosciences, Ocean University of China, Qingdao 266100, China; 2 Laboratory for Marine Mineral Resources, Qingdao
National Laboratory for Marine Science and Technology, Qingdao 266071, China; 3 Qingdao Geological Exploration Institute,

China Metallurgical Geology Bureau, Qingdao 266109, China; 4 Shandong Provincial Key Laboratory of
Marine Environment and Geological Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: Submarine canyons, the most remarkable landforms around the sea-land boundaries characterized
by deep grooves, are globally distributed on continental margins. As the major vehicles for transportation of
terrigenous clastic materials from land to deep sea, they are the key sites to study the regional source-sink systems,
sea level fluctuations, tectonic evolution, and formation and accumulation of submarine oil and gas resources. This
paper is devoted to the origin and evolution of submarine canyons on a global scale. Firstly, we briefly
introduced the key research results of submarine canyons on the earth. Secondly, we summarized the regional
structural background and origin of submarine canyon group in the northern South China Sea and Monterey Gulf.
Thirdly, based on the major control factors, we described three types of submarine canyons: the strong-erosional
type, the river-related erosional type, and the tectonic-headward-erosional type. Some new ideas are included for
the classification of submarine canyons, exploration of deep water resources, and further study of paleoclimatic
and tectonic evolutionary models.

Key words: submarine canyons; types of canyons; evolution of canyons; canyon group in the northern South

China Sea; Monterey submarine canyons
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