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Abstract: The Zenong Group is exposed widely in the Geji area of Tibet and is composed of Duo'ai Formation,
Tuo 'cheng Formation, and Langjiu Formation from bottom to top. This study carried petrography, geochem-
istry, and chronology on the Zenong Group volcanic rocks. It was found that these volcanic rocks show obvious
eruption unconformity and pulsed magmatism. According to the major element composition, the igneous rocks
of the Duo'ai, and Tuo 'cheng Formations belong to the alkaline-calc-alkaline series, while the rocks of the

Langjiu Formation belong to the alkaline series. The trace elements, REE distribution, and tectonic discrimina-
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tion diagram show that the Duo'ai, and Tuocheng Formation formed in the island arc environment, while the

Langjiu formed in the island arc environment near the active continental margin. The average weighted zircon U-

Pb age of the hornblende andesite from the Duo'ai Formation is (111.242.1)Ma. Combination with previous

work and this study, we suggest the Zenong Group volcanic rocks are the marginal continental arc of the south-

ward subduction of the Slainajap ocean basin represented by the Shiquanhe-Yongzhu-Namco-Jiali ophiolitic

melange belt.
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Fig. 1 Tectonic units of the Gangdese Belt
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Fig. 2 Simplified geological map of the Geji area in Tibet
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Fig. 3 The field characteristics of the Zenong Group (K,Z) volcanic rocks
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Fig. 4 The microscopic features of the Zenong Group (K,Z) volcanic rocks
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Fig. 5 Compositional discrimination diagrams for the rock series of the Zenong Group(K,Z) volcanic rocks
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W SR A, s TR M S 2R Ak 2E AR (R 1) B
HARMEBAR, SEHE A 1.93; HARE I 6 N 2.57~
7.37, F-BME Ny 4.36, J& 55 G PE TR R A o [ 45 4R AL
ST K 5.77~21.67, F-HIME N 14.68, 7R A1 He AR i
AR 2> A8 80D 43.17~80.88, -4 {H S 59.44, J
W3 0 AL FE RS AT . AE TAS 43 28 & f# F (Le et al.,
1986) (14 5a), #52 m 53 5l ¥ AR X80 . Xl
ORI D A, AR T T T, B A
J& S B M 25 285 7E K1 A Si0,-Zr/Ti0,%0.000 1 & i
(Winchester et al., 1976) ([l 5b) #, #5255 7% A%
A L2 LA R 2 2 X 7R kL R B SiO,-
AR I 51| I f# (Wright, 1969) (1] S¢) i, #5255 7% A 45
BV R G -B R FR A A X A K R S Si0,-KL0 Fl
S (Middlemost, 1985) (18] 5d) Hr, 052 55 3 A S5 5%
PER I -2 RV X AR 5 R TC R La-Ba £
fift (& Se) . La-Nb [l (&l 5f) , La-Th &l fi# (& 5g)

SR ZHIENE R IH X, G5B bRET )
DA B 45 PSR AE , 3 Bk 20 (K0 L I a8 i 2 -6 i
YERIIA A .

B (K, D) K1ZE FeO, CaO, MgO, TiO,. Na,0,
ALO;. Fe,0, &I, Si0,. K,O & & 0 A fhi 5, B/~
i Pk Ak F AR AR (R 1) B R AR AR, R
3.91~5.37, FH41H K 4.84; HAF B F8E o (HASK T 5,
JE AR R S [ 4G 4R B(SDE 10.35~13.43, #H4F
A, B VE R R & IR (Matsuhisa et al., 1979) . 4)
SI8%0(DI)80.08~83.96, - Ny 82.24, J W73 4y
SRR AE . 7E TAS 43 K K i v (Le et al., 1986)
(1 5a), #5532 s v AKHTE A ORI 08 22 34 X3, 6 F I
&y b7, IR A 2 78 KL Si0,-Zi/Ti0,%0.000 1
E f#t (Winchester et al., 1976) (& 5b) H1, &5 5575 A M
T 7 X s 7825 A7 R 41 SiO,-AR (B J % ) [#] fi# (Wright,
1969) (&l 5¢) 1, $ 5% mi ¥ Atk RIVE X . 4Bt
HET P UL B 45 BRI, B A2 (KL D) KOLLEE TR T i
R f, A SR
33 HMERE

5 KBS A B AR T R F EE RS,
1997, 1984) M H, £ 4 (K,d) k1L # I £ 4 Pb,
Cr. Rb, Ga. W, Sb, Sr. Zr, Ba, V. Sc. U, Th &% &,
Ho Cr, U EEEE S 4~5 i, HAhoo Z 735 & 8
MICF i B R b A A B e R E A (R 2) . FEfd
JCER b M AR ALk ) ] (Sun et al., 1989) (&1 6) H,
SRR EERKEFEAICE Rb, Ba, Th, 5 il 5

Yok ot #E Nb, Ta, Ti %, HRRHE S JOlgim %
bR AL 2 A L, R S URRAE (SR AR,
2001)

Hi PR 2H (Ko) KL i ST & Pb., Cr, Cs. Ga.
Sb. Bi. Sr. Ba, V. Sc. Zr, Hf & & T 1 [ Kl 25 A1 Bl
{2t F R, Hoh Cs. Cr & 5~6 1%, Pb,
V. Zr, Hf 5t 2~3 £, HoAh T 2135 & 2 WK+
FE R b a A b2 T R F (R 2) o TEMEE TR
Ui 1 2 7 AL W9k 9 1 (Sun et al., 1989) (K] 6) H, EfAk
I EEKE FEAITE K, Rb, Ba, Th, HIE&F;
fE 5 kR 8 2 5 7 (Pearce, 1983, 1984) F5: AF AH M .
Ti. Nb. Ta =7 i R H 5 I LS B RRAE (R AR,
2001)

B4 (KD K Ll i JC v Pb, Rb, Cs. W,
Ga. Sb. Bi, Sr. Ba. V. Nb, Ta, Zr, Hf, U, Th ¥ & F
o [ Rl A A P AR 2= o0 3 S B (R, Horb Pb. Th s il
14~16 %, Rb, Cs. W, Ba, Zr. U & i 6~8 1%, HAih
JCE V2 E i WK T v B KRl A A Bl 2= e &2+
fH( 2) o MR (KD KL 0 J6 2 R G M b b
YEAL R 9 18] (Sun et al., 1989) (& 6) HARF I H &£ K
B FFEAJCE Rb, Ba, Th, Ffi 5 JC 3 A AHZ M8
Hom R W3, R HL9E Rb, Ba, Th IE 5
M Nb, Ti T 55 %, RBH 8 908 2 2 B RRAE (3K
A=, 2001)
34 BEiE

% & H(Kd) k1l A Fi + o6 R % & (SREE) W
113.20x10 °~172.53x10 °, *F- ¥ {E ~ 113.31x10 % 25
+IC K & H (SLREE) 4 99.29%10 *~153.00x10 °, -
{H°A 119.12x10°°; H Hi 1 C % 7 = (SHREE) iy 8.37x
10°~21.26x10"°, *F- 34 {H & 14.19x10°; TLREE/HREE
H6.54~13.97, *F- ¥ {H 4 9.09. (La/Yb)yH 6.63~
21.66, “F-34{H K 11.04, LR HM L8P . SEu
H90.72~1.07, EX{E H 0.86, /NT 1, B 1855 Y
1 Bu S (6 3) o 7EH 0 K BORL B A 7 o £k 2 i
HU 2 il 28 18 (Sun et al., 1989) (& 7) 5, i +JC & Bid 4>
70 2t e ) A (R i 2

i R AL (K0) K1 A & ot 2 % = (SREE) R
93.57x10 °~132.98x10 °, *F- ¥ {H }y 116.92x10°; %
+ I K & (SLREE) 4 86.31x10 *~115.03x10 °, -1
{E 4 102.83x10°; F i £ 0% & 1 (SHREE) A8 7.26x
10°~17.95x10°°, - 34 {H & 14.09x10°; TLREE/HREE
4 6.28~11.90, F- ¥ {H & 820, (La/Yb)y A 5.78~
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Fig. 6 Primitive mantle-normalized spider diagram of the Zenong Group(K,Z) volcanic rocks

19.77, F-B{E K 10.54, R EH + /0 H U 8 . 6Eu
4 0.9~1.02, FHI{E K 0.96, Bs/NTF 1 JLF TG Bu 7
(3 3) . TEM o0 Z BB 5 A r v Ak 2 e 280 =X iy 42 1]
(Sun et al., 1989) (& 7)Hr, #i - 70 2 He 43 AU = th 22 ]
EALEEY SN

B AL(K D kA Fi 4 o8 & % i (SREE) R
592.54x10 °~603.09x10"°, -4 {H 4 597.19x10°%; 2 Hi
+ J6 & % & (SLREE) & 571.18x10 °~580.43x10 °, -
B (R 574.86x10° H #i + ¢ F & & (SHREE) W
21.36x10 °~22.97x10°, *F- ¥ {f & 22.33x10 °; SLREE/
HREE Jy 24.94~26.74, V- %] {# & 25.76., (La/Yb)y K
58.11~70.68, F-Y{H A 62.42, LW TER /018 .
8Eu 4 0.59~0.6, i/~ 55 1 i Bu % (R 3) . 7
His 1 70 Z2 BORE B A A 1 Ak 43 T AL 2 42 (51 (Sun et all,
1989) ([l 7) H, i 470 B 43 29 =X iy 48 522 1) A B At )
I
3.5 R UPESE

AR TAEFE RS BT 60— 2 %4 (Kd)
IN 2 1l (U-Pb % ) i1 3R 15 85 41 U-Pb 4 %, FE i
(D531/14) U-Pb [R] {57 Z M43 B 25 2R WL % 40 DB AR
KRNI R F (K 8a), KEZHUES A HA B HIEIE
&, BZEAR, CL BIMRBHSE, 52 5 PR i e, Bl B A
WP S G 4 (I 13, 15 71 16 545 /)5
O3 EEAT AT BESZ BB IR, CL RS LB B, S AtIE- A,
T4 T ULV 2R R SRR A, 22 B R R B R,
BB A R 5 A 6 22 K, 2 AR
(10 S85A), FIIRER K, HibdE e A 5H%K

BEAARRIE BB R, AR N IR 4 AR . A
IN %111 2A S U-Pb 23 Hr 25 R WA, M I I % A A 8K
BE S 74, 7T AR Th/U R 0.37~0.76, R4
Sk M RY () 5 A A, B A U-Ph il I L rl LA
(1% 8b), FE AR WS B v, DUIINASCF- S 4E % 1] | 3k
PRI M R (111.242.1) Ma( [ 8¢), 1t 364 %
LA BT B

4 HHe

4.1  REFREERERT
ZZH (Kd) KA SRS T -E5 A 251 .
TE HUR &R LB 3 (logr-logd) A i (X T B, 1989;
XIAERR, 1992) (& 9a) Hr, K ZH0RE S #5052 s A i 1L
M HL X KL A X5 £E HE/3-Th-Nb/16 [K i (Pearce et al.,
1983, 1984) (& 9b) H, $5% wi 2 5 AFS MBI L
A X 7E La/Yb-La K (428851, 1993) (] 9¢) 1,
R ATE A UKL A X 38 7E Th/Yb-Ta/Yb K i
(Pearce, 1982) (&l 9d) H, $5% si JL-T- 28 9% A& sl K
i 111 % (Fefi 2 90) X 48k 5 7 Ti/100-Zr-Sr/2 & fift (Wood,
1980) (1l 9e) rfr, $5% s JL-T- 40 95 A A5 8801 5 90 &
A X 3k 7F Th-Ta & % (Pearce, et al., 1983, 1984)
([ 9f) v, $5% o5 9% A KR Z R A X I 78 La/Yb-
Sc/Ni. La/Yb-Th/Yb [ i (18] 9g. &l 9h) 1, 4252 K
o T N K il 12 2 TR 22 1 I X e R BT . 45 A
BAOHA . B O B R SRR, N Z B
(K,d) & BUFREE o 5 SR ER G .
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Fig. 7 Chondrite-normalized REE patterns of the Zenong Group (K,Z) volcanic rocks
*4 BZAKIDARRLEEAUP BEENESTERE
Tab. 4 The U-Pb isotopic analysis result of the hornblende andesite of the Duo 'ai Formation
5 D531/14 B il 44 B FN 2 A
FE .
S ] o 28 5L Lh 2 R 1H 4F
1% oL
‘l‘l‘_l‘ % 207Pb/206Pb 1(5 207Pb/235U 10 206Pb/238U 16 ZOXPb/ZJZTh 1(5 232Th/238U 1(5 207Pb/206Pb 207Pb/235U ZOGPb/Z38U
06 0.0499 0.0049 0.1217 0.0116 0.0177 0.0002 0.0033 0.0001 0.5764 0.0031 192 117 113
07 0.0480 0.0009 0.1180 0.0020 0.0178 0.0002 0.0035 0.0001 0.7658 0.0036 101 113 114
09 0.0501 0.0013 0.1211 0.0032 0.0175 0.0002 0.0029 0.0001 03731 0.0010 198 116 112
13 0.0494 0.0048 0.1186 0.0115 0.0174 0.0002 0.0024 0.0001 0.4390 0.0013 169 114 111
14 0.0489 0.0056 0.1171 0.0130 0.0174 0.0002  0.0021 0.0001 0.4988 0.0014 142 112 111
15 0.0522 0.0033 0.1251 0.0080 0.0174 0.0002 0.0028 0.0000 0.3907 0.0003 293 120 111
16 0.0514 0.0009 0.1190 0.0016 0.0168 0.0002 0.0016 0.0019 0.4644 0.0012 261 114 107

TR IZFE RIS 2 111 MatVE R A IRIGARIS, 1B

HARAL (K, o) KL A8 TR R 51, 76 Hgr g -
X B35 2 (logr-logd) i (B8 T EE, 1989; Xl £ A,
1992) (&1 9a) Hr, PR A~ B 52 A5 V8 AT LAl 1l DXk L
IX; 7E Hf/3-Th-Nb/16 [#] fif (Pearce et al., 1983, 1984)
(& 9b) i, 52 5 4 TR ¥ A FS B PE 5 9 & 5 A X dak
7E La/Yb-La & fift (Z2 156, 1993) (J&] 9¢) H1, $55% 55
TR AR K1l IX B £E Th/Yb-Ta/Yb & fi# (Pearce,
1982) (18] 9d) v, $ 52 kU V& 7015 3 KRB 2 (B2 90
[X 48k K B 3T 5 Ti/100-Zr-Sr/2 & f# (Wood, 1980) (& 9e)
T RS Ao S N | Kl S vl L
7E Th-Ta [&] fi# (Pearce et al., 1983, 1984) (& 9f) 1, #%
R TE A K IIZ 3A X 7 La/Yb-Se/Ni, La/Yb-
Th/Yb El i (1 9g. [ 9h) H, 5% wi KB 43 75 A K fili

SR AREE IR ; BN PR 29080 % (20204F) o

2 IR 42 1L X 35k K B 3T 5 7F TFeO/MgO-TiO, ¥ i
(Wood, 1980; Pearce, et al., 1983, 1984; #X T &, 1989;
XITEAR, 1992) (] 91) v, $5% miv& A B INPLBE X A
X, ZaHAEANE. A Ak Bk 2= Rk,
INHHEFRA (K ) KL T T S AR

BAAZH (KD KL & Tt A R 5. 78 B A2 -
¥ HLHE 5 (logr-logd) M GBX 35, 1989; X # 4K,
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