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Fig. 1 Geological sketch map of Xiaruo-Tuoding areas in Jinsha River combination zone, Northwest Yunnan Province
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Table 1 Chemical compositions for two kinds of intermediate-basic volcanic rocks in Xiaruo-Tuoding areas of Jinsha River
combination zone %
FE o RS SR 5 Si0;  TiO; ALO; Fe;O; FeO MnO MgO CaO Na,O KO P,O; H,OF CO,
1 12y 4 53.13  0.68 14.90 1.02 5.88 0.14 810 9.06 3.12 0.22 0.08 2.99 0.47
2 12by U KT 51.65 1.24 14.16 1.23 7.78 0.15 4.87 7.37 3.08 0.29 0.18 4.02 3.82
3 13b % 52.28 1.14 15.13 2.02 7.28 0.16 6.65 7.99 3.06 0.09 0.16 3.54 0.31
45 (3 [ ey 49.260 106 17.34 2,22 6.34 0.13 8.14 10.81 2.65 0.73 0.09
_ o BER—AE
5 (4) 52.13  1.28 14.42 2.13 6.62 0.13 5.93 7.61 3.70 0.27 0.16 3.75 1.23
6  06—ho ity 49.04 2.24 14.13 5.35 6.37 0.18 6.35 9.67 2.26 1.23 0.30 2.57 0.05
7 07—bs HR P 45,92 2.29 13.26 1.21 9.58 0.18 5.35 10.56 2.70 0.77 0.33 3.61 3.98
8  07—bss frl‘ e 45.76  3.46 12.86 3.04 9.38 0.17 4.64 9.67 2.66 0.79 0.45 3.66 3.14
9  07—hyg Tk 50.03 1.39  9.94 3.67 4.48 0.13 3.94 12.80 2.02 1.11 0.17 2.65 7.43
10 07—bs ? V] 45.57 2.45 12.96 4.17 6.88 0.19 5.58 12.34 2.29 1.10 0.36 3.00 2.82
11 2509—b, g EH 48.62 2,50 12,99 2,10 9.87 0.18 6.21 860 291 1.04 0.38 3.38 0.99
12 by R AR 49.34  1.97 12.80 2.74 6.98 0.15 5.26 12.35 2.85 0.27 0.25 3.25
13 9Gss [ b 48.15 2.24 14.04 2.79 8.47 0.18 5.99 11.28 2.12 1.34 0.30 2.93
Bk > 51 A SCERC2 040 (5 O FE RO L L RA A 8T Bl 648 50 IR F 58T 39T (1998).
Fi F
1901 02 03 04 05 ,3l7 -6 -15 14 -13 12
-1.3} -23
L4y L 2.4f
& I
-1.5¢ 25
-16 -2.6

B2 SUNTE Al — O X R — SR KA HE R BE N Fy—F, A1 F, — F, Bl

Fig. 2 F;-F, and F,-F; tectonic setting discrimination diagrams for two kinds of intermediate-basic volcanic rocks in Xi-

aruo-Tuoding areas of Jinsha River combination zone
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Table 2 Trace element mass fractions and their ratios for two kinds of intermediate-basic volcanic rocks in Xiaruo-Tuoding

areas of Jinsha River combination zone 1076
75 1 2 3 4 5% 6 7 8 9 10 11 12 13
FE g2 12b;  12b;  13by 3 (4)  06—by 07—hy 07—bs; 07—byz 07—bs; 2509—by b 9Gss
aagen SR BEC KR JUN e mme xme xRE XRE KRE KRE KRS
Rb 6.5 259 <10 13.8 6.6 241 167 1.9 20.0 27.3 17.1 6.3  34.0
Sr 258 104 173 239 124 280 202 189 148 433 284 195 340
Ba 96 69 61 148 107 338 331 652 551 433 278 259 220
Zr 65 140 103 85 97 190 180 288 197 184 194 127 157
Y 13.5  27.1 244 18.6 2578 246 244  33.6 22,0  25.4 247 24 29
Nb 4.3 6.7 6.9 7.6 6.4 209 220 333 2.5 20.6 228 17.1  21.0
Th .8 7.3 8.9 4.6 9.4 1.6 12,2 151 1.3 145 133 2.5 3.3
Ta .8 <0.2 0.2 / / 1.7 1.8 1.9 1.7 1.2 2.1 0.9 1.2
HI 2.0 3.8 2.9 / / 4.8 5.1 7.6 5.1 4.9 53 3.03  3.70
U <02 <0.2  <0.2 / / 0.40  0.22  0.22  0.43  0.49  0.31 0.59  0.69
La 6.27  6.72  6.96 471 6.46 19.28 20.33 34.37 21.62 19.85 15.78 17.5  23.0
Ce 10.56  18.08  14.34 12.56 16.20  43.22 43.57 78.34 45.39 50.50 49.13 37.4 48
Pr .34 2,17 195 1.8l 229 573 6.00 9.81 58  6.27 595 511  6.60
Nd 530 10.25  9.00 7.59 10.04  23.58 24.68 41.22 23.42 27.98 26.39 20.9  26.6
Sm 154  3.20  2.66 2.20 2.76 522 534 854 491 597 564 4.8  5.90
Eu 0.48 1.13  0.98 0.8 102 159 1.57 2,49 1.38 L9l 1.8 171 1.9
Gd .91 410  3.48 278 3.6l 508 520 7.99 456 562 526 517  6.20
Th 0.33  0.68 0.61 0.55 0.68 0.80 0.81 1.20 0.71 0.8  0.79 0.78  0.94
Dy 2.20 475 412 3.26 4.30  4.68 470  6.73 417 508 475 4.20  5.10
Ho 0.47  0.96 0.8 0.70 0.91  0.89  0.91  1.23 0.80 0.92  0.89 0.84  0.99
Er 1,33 2.84 244 2,02 269 238  2.38 3.21 216 247 231 277  2.30
Tm 0.22  0.46  0.40 0.32 0.43  0.35  0.33 0.45 0.30 0.36 0.36 0.40  0.31
Yb .36 2,91  2.44 1.97 252 212 212 2.76 1.8  2.08 2,10 2.54  1.96
Lu 0.22  0.46  0.39 0.29 0.42  0.33  0.34 0.41  0.29 0.3  0.32 0.38  0.28
w(Nb) /w(Y)  0.32  0.25  0.28 0.41 0.25  0.85 0.90 0.99 0.98 0.81  0.92 0.71  0.72
w(TD /w(Y) 302 274 280 342 298 547 562 618 378 578 608 492 463
w(lLa)/w(Yb) 1.6 2.3 2.9 2.4 2.6 9.1 9.6 12,4 1.6 9.5 7.5 6.9 1.7
w(XREE)  33.57  59.21  50.60 41.57 5433 115.25 118.27 199.23 117.46 130.18 121.53 10455 130.48
S(Ew 0.89  0.96  0.99 100 0.99  0.93 0.90 0.90 0.8  0.99 1.02 104  0.96

B « 51 A SCERC2 04 (85 o FERR B0 L IR R G R 0 (1—3,6—11) AL & A5 MR BT 5T 2047, (12, 13) i op B RF 22 e JH
FRALZEWF ST T ICP—MS 5256 % 73 47 (1998).
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Fig. 4 MORB normalized trace element spider diagrams for two kinds of intermediate-basic volcanic rocks in Xiaruo-Tuod-

ing areas of Jinsha River combination zone
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Fig. 5 REE distribution patterns for two kinds of intermediate-basic volcanic rocks in Xiaruo-Tuoding areas of Jinsha Riv-

er combination zone
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Fig. 6 Trace element ratios and niobium normalized spider diagrams for two kinds of intermediate-basic volcanic rocks in

Xiaruo-Tuoding areas of Jinsha River combination zone

a. LB R s a. PUO D —FEPE KL g ZRONFEPE LA, b, Nb ARAELL ECAE W B (by o by [ a; . a9)



91

YR AR A O LG Vb TS5 A iy B AT B T X B 28 h — BE M K 1 2 e R AL 2 31

TH 0 DAL A — S5k e 50 B 9K Ll i i
INESRFAE, e 5 I Sr, K, Rb, Th %5 76 # (1558
WAL Ta B Yb P e & AR KA
JEE B (X REE) A w(La)/ w (Yb) LLfH. (3)
P K 1L BcE G 2% Nb A4k i 9 L o,
PR ) 1L 5 Y X TS ke A g, e R ) 1)
RO K Lhgs ek B 38— 1) s SR U (F 2448 RAm)
M7 T RS 31 A7 B 27 i R v ) v ) o
— IR LA R A AN — (s SR ig. () M\
PR o — JEE KLU R 22 T0 R 2 7R B B R4 1)
AN o G DXL T8 AR A HE I, 471 ol R i P 282
A (F A — T DX B R 1 — B S AP 2 (1)
oK SR P R B ) R PR R R v A 1) 45
ANTFITT O, B 0 K B B PR s 5 AN A R
RATE AT 510 )5 & oK A AR S R e e e AE R
th =By R SV R (R I D
(A VDT AT BR800 1) VU AT B S 5 b R A v
I TE R T K B By R B B M PR M i
(P ¥R » LA R AR IR M K B I 5 38 8 AR N (D 55
RF) , HEE G B H— o e rponf B H 4
M2, (5) /F Z4a 2 P E S T RiPCE A
Wl Hh R AL 2 1 e A I, O ks R X )
HAHFIEA AN DAIALZ AL a0 K s s IR X 1) A
B Th 70 N R AE 1) & 4 Hoig 55 55, 3X 5 5K e A
SELD T A g b 2= 0 T I S R AR W L e
VLRV 2l P O 29 ) AR S A ) b PR

TUHLERAL A 7R G ) SCRR.

22K

(1] 552, 00 BB, R B S0, 46, =T0rh g Bok L — e 4
5 AT IM. et Hu st Rk, 1998, 86~107.

(2] BB, M R, Tk b, &5 = VR S35 /e 5
A7 IM. b5t 5 ik, 1993,

(3] SRE, AAE e, R R T, 45 JE PG o e B 407 3 L 19 R
eI 5 HNT Bl R B TR [T . A Ak,
1996, 12(1). 17~28.

(4] MAEAR, SRAR N, 5K, 55, v [ R 74 o R 4R 0 b o o o
AR AL ], B R (B 1), 1993, 23(11):
1201~1207.

(5] TR, SRORES , 16 IR, 55 SVE Jb vb VL i ds | e
SRIRARA L A B SN ARLT ] B v, 1997, 43(2):
113~120.

(6] =B M 5. = /A Kb s [ M. Jb a5t 5
A, 1990, 392~398.

(7] BB 5B 3 9. 5 3 a7 (ML Bt M5 s A,
1985. 213~214.

[8] Pearce J A. Trace element characteristics of lavas from
destructive plate boundaries [ A]. In; Thorpe R S, ed.
Andesites [ C]. New York: John Willey and Sons,
1982. 525~548.

(9] 4l P A Loc Rm IR 22 [ M. B 3=, AR, £ 4,
S, ALHT MU RRCHE L 1989, 138~158.

[10] Myers R E, Breitkopf ] H. Basalt geochemistry and

tectonic settings: a new approach to relate tectonic and

magmatic processes [ J]. Lithos,1989, 23; 53~62.

H T T B, A DR vV SRR A s Al R 2

MULTIPLE GEOCHEMICAL TRACES OF TWO TYPES OF
INTERMEDIATE-BASIC VOLCANIC ROCKS IN
XIARUO-TUODING AREAS, JINSHA RIVER COMBINATION ZONE,
NORTHWEST OF YUNNAN PROVINCE, CHINA

Ma Zhendong Ge Mengchun Feng Qinglai Xie Defan Chen Yingjun
(Faculty of Earth Sciences, China University of Geosciences s Wuhan 430074, China)

Abstract: When using major and trace elements as a tool to trace tectonic settings,origins and mag-
ma sources of volcanic rocks, we must firstly reconstruct the elements on the bases of macro-regional ge-
ology and geochemical investigations,and of various kinds of rock-type assemblages in different geolog-
ical bodies that occurred at that time. This reconstruction serves as the basis for the identification of the

macro-tectonic settings. Secondly,we should adopt the research method characterized by the combination
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of the multiple geochemical information tracing with the temporal-spatial matching of various kinds of
rock types, due to the temporal-spatial complexity of the tectonic settings. Thirdly,we should fully un-
derstand the application premises,ranges and conditions, so as to identify correctly the corresponding il-
lustrations. On the basis of the three points mentioned above, this paper focuses on the multiple geo-
chemical tracing of the two types of intermediate-basic volcanic rocks in Xiaruo-Tuoding areas in the Jin-
sha River combination zone, Northwest of Yunnan Province, China. This research has already brought
us the following three relatively excellent effects: (1) The basic volcanic rocks located on the eastern
side of the Jingsha River ophiolitic mélange zone occurred in the continental-rift setting. However, the
intermediate-basic volcanic rocks are characterized by the island-arc volcanic rocks on the western side of
Jingsha River ophiolitic mélange zone. (2) The volcanic lava of the two types of volcanic rocks both o-
riginated from the lava-enriched earth mantle. Specifically, the volcanic rock on the eastern side origina-
ted from the homogeneous lava-enriched earth mantle, while those on the eastern side originated from
the heterogeneous lava-enriched earth mantle, (3) Finally, the structural evolutionary characteristics of
these volcanic rocks are discussed.

Key words: intermediate-basic volcanic rocks; multiple geochemical trace; Xiaruo-Tuoding area;

Jinsha River combination zone.
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