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®1 EEREROKREENFSMGT Si0, MnO . K,0 & 8 %k iy F 5 L3, Sio, /@ b
Tablel Particle size analysis of the Waka debris-flow deposits WERER, COMSER T FERYBRENE
RESS BAREm WS K KR R EEKERERRR, BARTRY S0,/
wk -01 1.0 -8.36  3.65 0.47 0.44 R203 E@%{Eﬁ{&’%%g%mﬁ%%mﬂﬁﬁgﬁg
wk -02 4.5 -8.96 3.43 073 0.43 38 U RAL S 5 B T R o
wk -03 6.2 -6.11 3.93 0.45 0.43 3.3 BRI
W04 90 -LES 3E 034 0.4 RARVBA VTR o 09 55 9 5 4 76 B L %
wk - 05 11.0 -8.26 3.32 0.51 0.45 3, BRAWRAAY $iH HCO,” 5 & X 0.038% ~
wk -06 12.5  -10.41 2.32  0.61 0.44 0.047% ,H i F iy LR K; S0, S8 Y
wk =07 M2  -7.70 297 0.65 0.4 0.008% ~ 0.073%; Ca’*: 0.011% ~ 0.024%,
wk2 - 01 1.0 -8.32 348 0.60 0.43 Mg2* : 0.002% ~0.006% , i F [ bt 84 W B7F
wk2 -02 2.5 ~10.55 2.68 0.71 0.44 {,tc CaCOﬁ@ﬁﬁ}ﬁ'%ﬂg 15.23% ~42.68% , Egﬂ
M- 30 949 36 06 04 [ EETFARS MM, XTHEIRAKIH
Me-0h 45 T2 21 046 046 WIEREMEIEAAEE, FNh FRKKER
wk2 - 05 5.6 -11.10 2.25  0.49  0.45 Y EENKED CaCo, BRBAKEDNRE KA
B, R EFHRBEE, B ARE, RE
3.2 EEBRAESH WEBK, CaCo, MERBME, ANENS RN

F£2ALRRARTBEYETAH EBTELT

BrE5R (XRF Wik)o NRSPATLIE &, &I E +

0.14% ~2.06% , A MR FEBRZHA IR,
RY LU LCRRT , TRAEXRE

®2 RFRARAAGHTIRTRIN

Table 2 Chemical analysis from the Waka debris-flow deposits based on XRF /%
BEEE S0, ALO, Fe,0, MnO Mg0 TiO, Ca0 Na,0 K,0  Si0,/R,0,
wk ~01 33.81 19.40 8.91 0.18 2.55 0.95 6.19 2.56 3.29 2.29
wk -02 34.15 18.69 8.11 0.17 2.64 0.97 9.06 1.95 3.32 2.43
wk -03 34.41 18.61 9.31 0.20 2.89 1.00 7.67 2.04 3.33 2.38
wk -04 29.34 16.69 7.02 0.10 2.4 0.84 15.69 1.04 2.91 2.35
wk -05 29.58 17.08 10.06 0.08 1.85 0.86 11.29 1.75 2.9 2.14
wk -06 31.25 16.47 10.51 0.12 2.94 0.96 10.26 2.22 2.99 2.29
wk -07 19.56 11.50 8.21 0.09 2.13 0.61 21.75 2.51 1.82 1.98
£3 RE+REANPAUHBEBHST
Table 3 Soluble salinity analysis from Waka debris-flow deposits
wa&® P A/ % CaCO,  HHF

HCO;~  80,%" a- Ca®* Mg*  K*+Na* 2 /% /%

wk 01 7.87 0.043 0.027 0.004 0.021 0.003 0.001 0.099 15.23 1.09
wk =02 8.12 0.040 0.036 0.003 0.016 0.002 0.012 0.109 24.46 0.33
wk -03 8.01 0.047 0.044 0.003 0.024 0.004 0.006 0.128 21.39 0.71
wk -04 8.27 0.047 0.013 0.002 0.011 0.003 0.007 0.083 38.22 0.49
wk - 05 8.03 0.038 0.025 0.003 0.018 0.004 0.0005 0.089 38.62 2.06
wk -06 8.56 0.047 0.008 0.002 0.015 0.003 0.001 0.076 37.92 0.14
wk -07 0.031 0.073 0.009 0.028 0. 006 0.010 0.157 42.68 1.68

7.66
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FHURMBRREL;3. 2R BKESHTE AEH
BERAERSELHPHAE 4 BTERI>ES
MALRPRREIMEVEKA, F 40%HF B
60 min R KAMARZ o BRASNKRE, H AL
SBRE SRR AR AR 5. BUR RS
B ERE SR RS i b AL,

BERETFTRA THBHBL(90 ~ 125 um
150 ~ 180 um) A 3% SAR H %1%, Wik iE B 260
C, #2EmtE 10 s, BLE ST & 100 s, B SR E R
125 C, Bt B7E RiseTL/OSL reader il & %
LT, AR MK 420 nm E, ERE
HS*YR W (EEHEE R 0.092 Gy/s), B
HRaBlgE LR, BARSNERRE N H
FREIMTERR BN TEARBE (GES%
KB REMLE) . HREZHEAMAESRE
B S Ry EA R BANERRE S
Bo Bk FENEH SR, PFIEK
yilsEah & B (o B Tl s 5 2 B R B 5T
DER), RERES H AEE5AXTYET
IR MR R, B & H & P
BE,
4.2 MNEZERS5HH

FEH 6 MBA RAERIDCB M EMTE R
W4, BLFURA WM E R (R RIE) S
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-df -1 2R ERERMERE, 6L TR A M5 m
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Genetic Mechanism of the Major Debris-flow Deposits at Benzilan-Dari
Segment, the Upper Jinsha River

CHEN Jian',CUI Zhijiu®, Dai Fuchu’,XU Chong’
(1. School of Engineering and Technology, China University of G , Beijing 100083 , China;;
2. Urban and Environmental Department, Beijing University, Beijing 100083, China;
3. Division of Tibet Platea, Institute of Geology and Geophysics, CAS, Beijing 100029 ,China)

Abstract : The Quaternary debris-flow accumulations can provide rich information for geomorphic evolution, tectonic
movement and climate change. There occur many Quaternary debris-flow accumulations in the southeastemn ( SE)
marginal area of the Tibetan Plateau (TP), especially in valleys of the upper reach of the Jinsha River. The river
segment between Benzilan to Dari of the upper Jinsha River belongs to the dry-hot valley type in the Henduan
Mountainous region. Major old debris-flow accumulations are well developed in this area, however their formative
causes have not been studied. The Waka debris flows is one of the major debris flows in the river segment and has
successive series in the exposed sections. Detailed granularity, pollen, geochemical and textural studies reveal the
formation processes of Waka debris flows. The age estimates of optically stimulated luminescence (OSL) using SAR
protocol show that the occurrence of major debris flows started at around 12. 6 ka BP and weakened until 4. 5 ka BP
in the upper Jinsha River valley. The rich source of weathered detritus, steep landform and concentrated precipita-
tion are the dominant factors causing the occurrence of debris flows in the area. The seasonal variation of the south-
west monsoon circulation over the Tibetan Plateau and its adjacent area results in substantial rainfall during summer
in the area. Climate change is thus characterized by the alteration between cold-dry and warm-wet. The most char-
acteristic features of Paleoclimatic records are the sudden establishment of wet conditions around 10.0 ka BP, and
maximum aridity around 4 ~3 a BP. Objected to the strengthening of the southwest monsoon in the SE margin of the
Tibetan Plateau in the early Holocene, the climate in the dry-hot valley trended to be wetter and the rainfall in the
summer seasons might increased. The age estimates of optically stimulated luminescence show that the occurrence
of major debris flows corresponded to the obvious strengthened phase of the summer monsoons in the region. The
formation characteristics and ages of the debris-flow deposits in the upper Jinsha river indicates that the occurrence
of a mass of debris flows were a response to the intensified southwest monsoon in the southeast margin of the Tibetan

Plateau since the early Holocene.

Key words; Jinsha River; dry valley; debris flow; southwest monsoon; climatic change
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