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Fig. 1. Distribution of Cenozoic volcanic rocks in the Qiangtang area.

1999 4 7 A 29 B, 11 A 24 HKEl,
» PERARMERRSEAFAEREEMSHEMENTRHNE,



2

FIH MALEE M X FERKLEERHERKRBEFT 39

1 mﬁﬁm

TR FENR K LEEXRTROEE #K
BESHETIHTHAREXANOEE L. . S1&HE
CBRAN R HERE SHALFEH(E 1), HRE
WLEBENBEETEN P — LRFREGTR (S
HHRGERBEXRGRE)NE=ZR(EEHEL
EREEXES). HTEXE EZEXHRN
6l kibsE BEaRARNERTRY 7, 5 TR
WEEBR MEARESEM, KRBT E, —
BB AT 100, 8@ EHERE T AW
WEE - BENBA G RER. ERRMK X
LWEREAERER. wEEHFULMBX, KLEL
B NE, BEMBERD 244m; BR 01— K
WFEE & BIE®E, B > 7e0m: FIRBH/RE
Sinl—%, a5 kURIEE B E, EEH
KE] 1000m LA ko TSR REFL—F
ERBEFRFOALIAE,

2 SRFERIE

FEBX K LEEHRAHER, REHETE
~-HlE - KYERE. EEOILETED LG
Z TASER(E 2)th, ZKkLERESAEART
ZHESX, UREZLE AT ENREMHT,
XEHIIMIERMELURRET It ERE Ne
oF. MEESH QN FHRAE—EMN,

(DHETE:LERKGKG, BHIREGH, |
EEEAMRKERVEBOMING, $MELSE (S
B%20%), X/N0.2~2mm, EFAMBEH,
HAEKA. BB MBKA, ANGLU R E
FHK

()HHEE: BRI EI G, HEEH, S
AREA, AR BERORVENERR, 8%
B ; KR EFBR SR N, 2UKDBE.

3 BhftE mExERNEL
TURRHE
EROKBE K LENE G MET

ERM TR HESHHT R L K2 M

%3

3.1 BEONERE

ME1ITLLEH, EEBX kLER S0, &
BNT57.2%—~68.8% 28], Bhit—hig# &

KOS E% 2.45% ~4.5%;Nay0:3.14% ~
4.2%;ALK:6.25% ~8.28%, 2k + UL ALO;
M TiO,, B (FHI2E K,0) HFFIE. .

EALE RTINS L, EBX kLEBH
XeNeHERERS, HRA-HZ2HNT#E
HH (B 3). FEAILE XK E £, Middlemost
(1970)#R#EH G & NayO.K,0 (X & &, 2k
AR SR RS SR =R, KRk
LA Na,0 - 2<K,0, BRI,

14f AP
/

12h /< UJ 7
= L ’
g 10 Us T
& 3 Ss .
* S \* oo\
% 6F ' Ul Sl 2 .:
=

4+

2 L 7 B Ol 02 OJ

Pc
41 45 49 53 57 61 65 69 T3

Si0:(%)
B2 kWE&EANKE(TAS) ERS XN
({8 Le Bas %, 1989)
Fig.2. Chemical classification of
Cenozoic volcanic rocks.
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VTabIe 1. Chemical compositions of Cenozoic volcanic rocks from the Qiangtang area
Fe BRE =i B SO, TiOp, ALO; FeO; FeO MnO MgO Ca0 NaO KO PO
1 YPN, RKittr #%&E 57.2 0.84 13.32 2.90 2.52 0.068 5.04 6.80 3.14 3.97 0.58
2 YPsN, H#h #HZE#E 59.9 0.78 13.28 2.84 2.44 0.10 4.82 6.31 3.49 3.55 0.50
3 YPN, Bl HEE 68.8 0.29 13.16 1.42 0.45 0.016 0.32 3.51 3.78 4.50 0.12
4 Gpszes  BMEIL  #MEHE 59.54 0.72 15.22 3.78 1.56 0.091 2.89 6.66 3.65 2.55 0.27
5 Gisne GRUM HEE 58.6 0.72 1568 2.42 3.17 0.096 4.69 594 3.8 2.45 0.36
6 Cp, AFWL HEE 64.14 0.56 16.25 3.33 0.78 0.05 1.32 3.99 4.14 3.02 0.23
7 CP, H#FL HMEHE 64.06 0.54 1596 2.90 1.09 0.059 0.99 3.77 4.17 3.16 0.21
8 CP, AEFiL HMLTE 61.48 0.56 15.47 2.91 0.66 0.06 1.72 6.81 4.20 12(¢l1 0.24
9 CPg #AFW HEHE 65.24 0.56 15.63 1.18 3.44 093 2.98 3.833 4.¢7 3.06 0.23
10 Gae  WiBE#r HEZ 63.26 0.53 15.3¢ 3.27 1.25 0.061 1.6 3.66 3.66 3.22 0.27
S U7 S AR R R .
F2 WitEHEHFERKLENERTEIEHTE(x107¢)
Table 2. Trace element abomdance of Cenozoic volcanic rocks from the Qiangtang area
FS ®&S M _®* F Rb St Z H Cs  Ta_Th C Co  2Zn
1 YPN, Be#Eh NZE 2090 115 1932 226 7.0 4.3  0.83 23.2 234 23.5 166
2 YPsN, BER O RE® 1931 113 1803 250 5.7 6.0 0.80 2.0 271 22.5 118
3 YPN, Bcibdr  Hg® 1343 136 818 222 59 6.6 0.93 251 17.3 1.10 53
4 Gaszes  BMEW  HEH 1417 55.1 1010 200 5.2 1.7 0.2 14.3 113 16.4 384
5 Gasis ARWH H%&EE 216 38.1 120308 9.5 2.4 0.4 9.5 41.3 3.4 53.7
6 Gyszze BREYT HEE 1348 65.9 1366 172 5.6 2.2 0.6 154 200 21.7 129
7 Cp, EHEWI HEHE 3130 84.9 1202 113 5.6 2.5 0.23 18.2 97.6 9.7 116
8 CP; &Il M@ 3159 89.6 1225 110 6.1 2.9 0.34 19.6 92.9 10.0 105
9 CP, EEWL HEE 1505 76.3 1100 141 5.9 2.3 0.63 19.4 50 9.1 88
10 CPg #EWL HEAE 1269 79.9 863 857 6.1 2.7 0.5 184 75.7 12.7 109
S H B INAA, S HT R UMM T 485,
%3 RiXBUEFERKLEOBRLTRITEEB(x1079)
Table 3. REE abundance of Cenozoic volcanic rocks from the Qiangtang area
Has 7= i E2¢3 la Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
YP,N, BEkikfy HE¥E 88.2 180.0 19.54 71.8 10.7 2.11 3.11 0.59 3.64 0.72 1.87 0.26 1.47 0.195
YP;sN, Btz  HEL¥E 72.5 146.0 16.07 59.10 8.82 1.87 3.8 0.60 3.55 0.68 1.73 0.23 1.29 0.187
YPN, BKibfr HE® 64.3 113.0 11.64 38.7 5.48 1.29 2.35 0.40 2.53 0.53 1.44 0.21 1.24 0.147
Gasaos Bl HBEE 49.3 96.8 11.61 44.0 6.87 1.57 4.12 0.64 3.84 0.74 1.87 0.25 1.40 0.22
Gaszze GEREVHW HEHE 56.6 112.0 12.28 44.7 6.90 1.65 3.53 0.58 3.64 0.74 1.98 0.28 1.64 0.24
CP, EEFW HEX S55.9 109.0 10.55 35.8 5.73 1.47 2.52 0.42 2.60 0.53 1.40 0.19 1.16 0.16
CP, AEL HEE 59.7 116.0 11.3 38.4 5.73 1.31 2.2 0.36 2.21 0.44 1.17 0.16 0.94 0.13
CP, AT WMEE 57.3 110.0 11.48 40.1 5.81 1.38 1.38 0.25 1.71 0.38 1.1l 0.17 1.1 0.14
CPg AEL HES S57.2 110.0 10.98 37.6 5.83 (.31 1.25 0.22 1.46 0.32 0.90 0.13 0.85 0.13
Gaar gERed  HETHE 0S4 115.0 12.53 47.1 7.77 1.63 5.54 0.84 4.84 0.90 2.23 0.29 1.56 0.24
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Table 4. Whole rock K-Ar ages of Cenozoic volcani¢ rocks from the Qiangtang area

Fg E# KRS ek = WM (Ma) Wik
1 BHIEWHF  YPsN, HEE  HAMK#ER 32.6+0.8 K- Ar
2 YPeN; HEE  R¥KHEN  33.9+0.8 K-Ar
3 LAEHF  GuN HEE | Bk 35.8+0.9 K- Ar
4 GonaaNy HEE SR A4.1%1.0 K - Ar
5 GaaazaN, HicE ARy 43.7% 1.1 K- Ar
6 GasaasNy M ARy 42.5%+1.5 kK - Ar
7 Gas326Ni ey FESE 42.5%+i.0 K- Ar
8 Gaoiat Ny HEs KB 12.7+2.6 K- Ar
9 Gas264Ny ENRUS o 318 | 39.8+1.0 K- Ar
10 ChN, Iy #LF L 38.8+1.2 K- Ar
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PETROLOGIC FEATURES AND GENESIS OF CENOZOIC
VOLCANIC ROCKS, QIANGTANG AREA,
NORTHERN TIBETAN PLATEAU

Li Guangming
(Chengdu Institute of Geology and Mineral Resources, Chengdu 610082)

Abstract

Cenozoic volcanic rocks in the Qiangtang area are located in: northern Tibetan placeau, with a thickness
ranging from 200 to 1000m, and are characterized by pctassic lavas which consist of latidacite and latite.
The volcanic rocks in the Qiangtang arca belong to sheshoniie and high-K calc-alkaline series. They are
highly enriched in alkaline, lairge-ion lithcphile elements (Rb, Sr, Ba, and Th), LREE and depleted in
high—field strength elements (Ta, Er, Hf and Ti). Chondrite-normalized REE patterns in the volcanic
rocks show no significant Eu anomalies, and indicate that the source was plagioclase-free and probably locat-
ed in the lower crust or upper mantle. The Cenozoic volcanic rocks which have similar petrologic and geo-
chemical characteristics have been reported in northern Hoh Xil and Kunlun areas. The volcanic rocks in the
Qiangtang area are mid-Eocene to Oligocene in age according to their K-Ar isotopic data. The intraplate
subduction southward Qiangtang played an important role in Cenozoic volcanism, early uplift of the Tibetan
plateau and regional extension.

Key words: Qiangtang; shoshonite-high-K calc-alkaline series; intraplate subduction



