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Abstract: The Central Yunnan Terrane, with internal faults developed, is located in the Southeast of the Tibetan Plateau, which
is an ideal place to study the Cenozoic tectonic deformation mechanism of this area. The Cenozoic deformation mechanism of the
Central Yunnan Terrane is controversial, and there are two main types of deformation mechanism: "lower crustal flow" and the
"rigid block extrusion". The former proposed that the tectonic activity of the block is more uniform, and the latter proposed that the
tectonic activity is more intense along the fault. The tectonic activity of different mechanisms has different responses on the
surface, and the geomorphic index is extremely sensitive to the tectonic activity response. To determine the tectonic deformation

mechanism of the Cenozoic in this study area, 319 basins (sub-basins) were extracted based on the SRTM -3 Digital Elevation
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Model (DEM) with a resolution of 30 m. Indices used include hypsometric curve and hypsometric integral (HI), drainage basin
shape (BS), asymmetric factor (AF), normalized stream-length gradient (SLK), and the ratio of valley floor width to valley height
(VF). Results from the analysis are accumulated and expressed as an index of relative active tectonics (I,), which we divide into
four classes from relatively low to highest tectonic activity. The results are: The lat values of the Lijiang-Xiaojinhe fault zone,
Zemuhe -Xiaojiang fault zone, and Red River fault zone in the Central Yunnan are relatively small, and they gradually increase
from north to south, which is consistent with the "rigid block extrusion" mode. At the same time, the Iat value on both sides of the
Jinsha River is relatively low it shows that the geomorphic activity is strong, which may be due to the uplift of the Central Yunnan
block and river system reconstitution, and the resulting knick points are transmitted upstream. During the migration of the cracks,
they are transmitted from the main river channel to the secondary river channel, which affects the increase of the HI, BS and SLK
value and the decrease of the VF value, making the relative tectonic activity stronger.

Key words: Central Yunnan Terrane; the Cenozoic; tectonic deformation mechanism; fluvial geomorphology; relative tectonic

activity ; tectonics.

0 5l&H

H I, 5C T bl BT AR A 3 0+ 3 A B BL
il B A WA Bl ) 2 e A, — 2 T SE
1 (Royden ez al., 1997; Royden ez al., 2008) , 73 —
S W B fR B 78X (Molnar et al., 19755
Tapponnier e/ al., 1982; Tapponnier, 2001). %
Si A B T RS B T2 2 i v T b o o S R ) B i 1
) 1 JEL NI A8 BT B, 5 A W BT Bl X 4 1 R P 4
%) 3 51 A (Royden ez al., 1997; Royden et al.,
2008; kIR, 2008) , 143t Th S 7E B A Hu B Ay
Yo7 I 38 WA A 77 98 5 i AR R G e TR T 32
W Wr 2 3 47 (Molnar, 1975; Tapponnier et al.,
1982; Tapponnier, 2001; Zeng et al., 2021).

Hb A5 RO ) 36 1 2l % e 1 AR S B0 AT LA
K il B UL B0y AH X 3 3% 3h Pk (Strahler, 1952
Hack, 1973). 7% 3CH: T 3 3 45 B R 58 (GIS) gL+
i FE LB (DEM) 19 HJE 23 87 5 ¥ 4545 1 I b M Bk
14 TE R e AR R it e R T AR e AR B 4 (HID LIt U
RFEEL(BS) 3 330 A AS KRR BE (AF) s 1 A 1] i
W b 45 B (SLK) A% 8 9 BE 5 4% 1] & B2 L (VF) X 5
i T A M 5T 25 10 M3 16 2 (Bull ez al., 1977
El Hamdouni et al., 2008; Figueroa and Knott,
2010; Cheng et al., 2018; Shi e al., 2020) , L . /5
FYEL v i, AR DX A 3 T S 1 R R Y 0 AR R AR, AT
HE— 5 PRV v b, DR A ARG 303 114 728 B AL

1 Xl o 7 5

HrP B T4 T M B P 2% ([ 1a) (Wang et
al., 1998) , AL 1 5 2 AU AR 1) W VL — /N <5 {0 1y 2
A IR 0 S e AL 18] B9 22 TR — DU AR AT — /N T

W 245, 0 2 R b 1) % £ 3] W 24 AE (& 1b)
(B 22 26 AR R P, 19865 Wang et al., 1998; 1%
545, 2003; ERIFIE k£, 2005; Liezal., 2020).
B 565 U 2 L SR T YL — /N 4 9T W7 54 D A2 i W R 2
He A ) 32 B 4y i, OF 38 A0 e N B R Ol (3.6
0.2) mm/aZiA (BRB 5, 2003) ;22 7 1] W7 24 4
T2 i A W 3R R (5.041.2) mm/a, I 1 i 5h 3R
H9(0.64+0.1) mm/a(5K 57255, 2008) . T A Ja] W 24
7o e E W R 2 K (6.440.6) mm/a (1R85 1H %,
2003). /INVL W7 24 DA A2 T 38 W o 3 L 3 R T K B
KX 5E Wl 8~10 mm/a, HLE W A i b
] /% WU/ (Wang, 19985 #8555, 2003). 41
T] DT 2 57 O 2 Lk B A e E W %l 3.5 mm/a
(R85, 2003). Mk NI K B A £ 4kt
Ti] 2 e S T DT 28, A0 455 38 5 VRT3 L 5 1] I 2 R
TV 2L, 7E M B m R T A S 20T W R AT
) e T 28 K DT 2 | it VT R AR (8T 1h) . A=At
B 1, 45 BT 45 20 GE W, bR A & (k55 5E L 2008).
TEL vt R D BT 24 4 VD VT BR YL 2D =R TR
i R EELMEEWMRKRT .

T AP M B K B DL I Sl B4 R 4R P
43 . AR B b on il AR BH R 52 HE AT LA T kL
AR A R B R E = R WS TS
HOMRIRER M JOILE R R A RSB
A BT L W 22 LUK R KRR SR T
TE 1 — 22 B /N R L[] 2 Hb L SRy N B R R i
Jr ¥ T 32 A8 1 AR T .G S U] LA R R AR 1 L 0 Ay R
fIE, 222 i =8 20 & i 3T 20 1 58 A1 0 i A R O T
R RE AT A BT oK B R R R ool A EOMORE AR T
Rz FCENIFE —+&, 2005; BkooA 4%, 2017).



3018 HiERFL#  hitp://www.earth-science.net

7

T R b DX 8l 4 i T 1

Fig.1 The structural sketch map of the Central Yunnan terrane and surrounding area
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Fig. 2 Shaded relief map with the drainage basins extracted for the Central Yunnan terrane
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Table 1 Summary and explanation of morphometric parameters used in tectonic landform analysis
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Fig.4 Comparison of the relative active tectonics classes (I,,) to annual precipitation in the Central Yunnan terrane
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