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Fig.1 Geological sketch map of the Duocai area
1—Geological boundary ; 2—Fault; 3— Ductile shear zone ;4—Angular unconformity ; 5—Study area; 6—Basalt; 7—Profile position ; P, .a—Early—middle
Permian clastic rocks formation ; Pi_,b—Early—middle Permian volcanic formation ;P ,¢c—Early—middle Permian carbonate formation;

P v —Permian gabbro; P f —Permian basalt; P Z —Permian ultramafic rocks; Tv—Triassic gabbro; T f —Triassic basalt; T = —Triassic ultramafic rocks;
T;Bt,—Late Triassic Batang group clastic rock formation; T;Bt,—Late Triassic Batang group volcanic group; Tskni—Late Triassic Kenan group clastic
rock formation; Tskn,—Late Triassic Kenan group volcanic formation; T;B;—Late Triassic Bayankalashan group;

T,y 6 R—Late Triassic Rigin granodiorite; T; Y 6 L—Late Triassic Ladigongma granodiorite; T; 7 6 0 M — Late Triassic Miangie tonalite rocks,
J50 0 S—late Jurassic Saimoyong quartz diorite; Nq—Neogene Quguo formation ; Qhal—Alluvium ; Qp;*—Alluvium
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Fig.2 Photographs and sketch of ophiolite in Duocai area

a—Ophiolite in Duocai area; b—Schistosity structure interface of ultrabasic rock in sandstone and ophiolite (after VIl 003P2
profile) ; c—Pillow structure of basalt in ophiolite (after VIl 003P2 profile) ;d—Layered gabbro in ophiolite (after VIl 003P2 profile);
e—R—5nguan—xue,1998)):ronment discrimination diagrams of ophiolite of the Duocai area radiolarian chert structure rock of

ophiolite in Dangjiang—Duocai area;f—Deformation characteristics of sandstone of Duocai ophiolite in Niegia River mouth
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Fig.3 Structural profiles of Duocai area of Zhiduo County in Qinghai Province

1—Grayish green augen amphibolite mylonite; 2—Gray schist intercalated with structure augen schist amphibolite mylonite;

3—Serpentinized wehrlite; 4—Serpentinized peridotite pyroxenite; 5—Eyeball—shaped plagioclase amphibolite mylonite;

6—Pyroxenite; 7—Tectonic gray two—mica schist; 8—Actinolitized gabbro intercalated with basalt; 9—Fine—grained two—

mica schist structure; 10—White quartzite; 11—Medium—grained pyroxenite; 12—Tectonic two—mica schist; 13—Biotite—

plagioclase gneiss; 14—Grayish green basalt; 15—Quartzite; 16—Actinolitized gabbro—diabase; 17—Tectonic two—mica schist;
J 6 o S—Quartz diorite; CPd—Ophiolite of Duocai area; Tchop—Ophiolite of Chayong area (hornblendized gabbro)
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Table 1 Analytical results of major elements of ophiolite suite in Duocai area
RS i 5 =i Si0, TiO; ALO; Fe,0; FeO MnO MgO CaO Na,0O KO P,0s H,0+ LOS X
3P2GS18-2  HEJfi 93.68 0.18 224 009 067 002 091 082 034 048 003 045 038 100.29
3GS941-2 Tl 4956 075 1326 142 468 0.3 620 1481 332 109 0.3 270 165 99.70
3GS346-3 Tl 49.65 155 1342 411 838 021 690 980 261 021 0.4 280 006 99.84
3P2GS34-1  Zil 4566 123 1299 259 883 0.7 1257 1081 133 023 0.2 171 115 99.39
3P2GS17-1  WFKH#ESES 5065 1.00 1450 384 658 048 791 912 215 099 012 1.65 102 99.71
3P2GS26-1  WF4EH 5395 147 1432 191 871 0.6 567 688 446 027 0.9 035 121 99.55
3P2GS31-1  WF&EH 5115 144 1478 252 857 020 642 976 198 060 0.15 120 144 10021
3P2GS36-1  W4EH 5057 1.37 1452 140 1012 020 658 844 301 047 0.2 171 112 99.63
3GS694-1 MK 49.00 2.87 1385 231 1102 021 496 1057 288 030 0.8 153 010 99.78
3GS345-3 MK 47.14 095 1440 193 727 0.8 819 1245 198 029 0.09 3.07 188 99.82
3GS346-1 MK 4677 152 1554 280 7.00 0.8 678 1255 234 040 031 3.15 042 99.76
3GS346-2 MK 5098 1.94 1347 332 862 022 619 923 271 019 023 268 006 99.84
3P2GS23-1 MK 4770 097 1183 247 799 0.7 1448 9.66 166 029 002 121 115 996
3GS941-1 WA 4413 085 1761 324 521 0.4 1121 908 169 091 007 417 125 99.56
3P2GS18-1  FRIMiMiA 4152 054 792 322 647 014 2304 771 005 016 0.06 536 353 99.72
3GS941b SHEMMEE 4078 059 1076 186 7.76 0.4 2335 649 009 0.4 0.07 569 252 10024
3GS941a SHMME 3860 057 958 472 634 0.6 2626 3.83 007 025 006 8.17 154 100.15

TE R R BB S I O I A T T L XRE, B %,

WK E KT Si0, & i 47.08%~51.09%, T3
48.78% ; TiO,(0.97%~2.88% , “F-3J 1.66% ) 7% & FH X &
5, ALOS(12.02%~15.64%, V- 34 13.95% ) & 5 B 5, ST
B R 23.10~53.85, “F-¥IH 36.63;K,0/Na20 ,MgO/
FeO “FEAS R 0.13,1.02, Wi F &V IT8E 571
R RS Si0, TN 49.07%~51.43%, 13
49.77% , ALO; 7 it (12.47%~19.28% , V-3 16.90% ) &
R SR O A S AR

Fe R MO A 1) Si0, b 39.14%~43.16% , -3
41.34% , TiO, & & AR AR (0.56%~0.60% ) ,MgO/
FeO N 3.01~4.14, V3 3.57;K,0/Na,0 N 1.56~
357, V3 2.78;SIEK ML, F3¥H 70.02;Mg?
HR 0.711~0.713, T35 0.712, 0 e fh 25 I H ) i 2k
PR MA TP TLAE G BAA —ai HE A A T sio,
N 46.96%~49.73% , V-4 48.35% ; TiO, ¥ & (0.20%~
0.42% ) B ;Mg* 14 0.78~0.81,°F- 1 0.801, 5 i
G DXAH LU HE S OS5 A A e S R

WA SI0, A 44.98% \TiO, M 0.86% KO/
Na,O 1H4 0.54 MgO/FeO {HH 2.15,A1,0,(17.91%)
Fra AR R, M T &V LA G s m BN X

M —H WA A Si0, N 52.43% ,ALO; N 5.16% , TiO,
M 0.45% BE Si0, & A B R AN A LAY
X WA 2 S A,

RES 7 S10,(93.76% ) & i B, (FeO+MgO) A
1.58%, K,O/Na,O {H N 1.41,ALO; & (2.24%) A%
Mn TE e i B v BT — 2 93 Bl 6 o T R 4R
FRak AR, ALOS/ (ALO;+Fe,O5) 38 b 35 4
TGN AR A R R B M HOK B R R T
HAAH /INT 0.4, 10 A 4 b PN Bl T 9 2% L0 0
M 0.4~0.7 , K Ffiih G dik i b nl & ik 0.5~0.909
FXAETTE ALOy/ (ALOs+Fe,0) UAE A 0.96, # W fiE
A HA KRB Ry R, AL T W] 4L b
AR IR I R — A B RE A TP Sio, R
71.56%~88.24% , ALOs/(ALO;+Fe,05) AE A 0.65~
0.95, 314 0.77 8 8T KB 2 097 25 a5 40
¥ DXRE A 46 7 B FRBE AR D
32 BEITERBME

B A AA T EICE AR LTRSS
Mras R 2,

Z R 7 . SREE=46.41x10~50.77%10°,LREE/
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Table 2 Analytical results of REE elements (10 of ophiolite suite in Duocai area
PG A La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
3P,XTI82  ghfrss  8.03 11.592.03 6.07 1.27 0.13 0.9 0.16 0.94 0.19 0.55
3XT941-2  XiklE 660 1534243 977 2.83 0.89 3.11 0.57 3.60 0.76 2.19
3XT346-3  XilE 320 10.08 1.74 931 2.88 1.22 4.51 0.85 5.47 1.13 3.28
3PXT34-1 gty 477 11.84 2051007 3.23 1.17 3.76 0.65 3.87 0.78 1.97
3P XTI7-1 fgK-prsgss  5.85 1200 1.78 8.06 2.73 1.01 3.44 0.67 3.90 0.83 2.28
3PXT26-1  gsghys 1424 27.28 401 17.07 5.02 1.65 6.60 1.08 7.63 1.59 456
3P XT31-1 gy 843 17.342.60 11.82 3.57 1.22 4.68 0.83 5.49 1.13 3.18
3PXT36-1 sy 7.66 18.532.67 11.68 3.71 1.35 5.28 0.95 6.12 1.31 371
3XT694-1 M 11.00 25.18 3.96 18.18  5.24 1.92 6.15 1.02 6.18 1.17 3.06
3XT345-3  WEKE 280 641 1.08 550 2.07 0.92 3.00 0.56 3.73 0.77 222
3XT346-1 WK 7.37 1650 2.61 11.82 3.27 1.43 3.57 0.60 3.50 0.71 1.86
3XT346-2  HKH 7.38 19.17 3.25 15.28 4.90 1.79 6.41 1.10 7.10 1.53 4.14
3PXT23-1 ks 345 850 154 727 235 0.9 3.01 0.51 3.06 0.68 1.82
3XT941-1  WEfA 233 7.1 1.19 545 198 0.84 2.36 0.49 3.44 0.68 1.94
3P XTI8-1 Rgfighis: 231 470 0.85 394 1.38 0.45 1.70 0.29 1.83 0.36 0.96
3XT941b  SRMMIE 158 4.11 0.68 342 1.28 0.51 1.52 0.29 1.98 0.43 127
3XT941a  SRIMMESE 1.65 445 076 3.62 1.27 0.49 1.50 0.30 2.07 0.44 1.34
R 5 bk Tm Yb Lu Y XREELREE/HREE (La/Yb) n (La/Sm) n (Gd/Yb) x (La/Ce) y dEu
3P,XTI8-2 s 009 061 0.10 403 36.78 8.02 8.88 3.98 1.31 1.81 0.34
3XT941-2  Xik#E 033 2.04 031 19.85 70.62 2.93 2.18 1.47 1.23 1.12 091
3XT346-3  Xik#E 052 3.13 0472893 76.72 1.47 0.69 0.70 1.16 0.83 1.03
3PXT34-1  ZiA 029 171 0251745 63.86 2.49 1.88 0.93 1.77 1.05 1.02
3P.XT17-1 #EKWELEF 035 223 0.33 18.84 64.30 224 1.77 135 1.24 1.27 1.01
3P.XT26-1  Wigks: 0.72 445 0.6535.14 131.69 254 2.16 1.78 1.20 1.36 0.88
3P.XT31-1  fEgks 0.51 3.10 0.4527.70 92.05 232 1.83 1.49 1.22 1.27 091
3P.XT36-1  Wigks: 0.58 3.64 0.5431.71 99.44 2.06 1.42 1.30 1.17 1.08 0.93
3XT694-1 WK 048 2.89 0452684 113.72  3.06 2.57 1.32 1.72 1.14 1.03
3XT345-3 MKH 0.35 2.04 031 19.10 50.86 145 0.93 0.85 1.19 1.14 1.13
3XT346-1 WK 028 1.65 0.2519.00 74.42 3.46 3.01 142 1.75 1.16 127
3XT346-2  WKE 067 407 0613549 112.89  2.02 1.22 0.95 1.27 1.00 0.98
3P XT23-1  MKH 028 1.74 025 14.93 50.38 2.12 1.34 0.92 1.40 1.06 1.14
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3XT941b  HRME 020 129 021 11.80 30.57 1.61 0.83 0.78 0.95 1.00 1.12
3XT941a SRS 021 126 021 10.89 3046 1.67 0.88 0.82 0.96 0.97 1.08
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Geochemistry of the Duocai ophiolite in north Qiangtang Basin, Qinghai-Tibet
plateau: environments for tectonics

LI Shan—ping"?, PAN Tong', LI Yong—xiang’, WANG Lei*, WEN De—yin’, WANG Shu—lin’,
CHANG You—ying’, HUANG Qing—hua’, WANG Qin—yuan'
1. Qinghai Key Laboratory of Geological Processes and Mineral Resources of Northern Qinghai—Tibetan Plateau, Qinghai Institute of Geology and
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Mineral Resources, Xining 810012, Qinghai, China;2. Qinghai Institute of Geological Survey, Xining 810012, Qinghai, China;

3. No. 8 Institute of Mineral Exploration of Qinghai Province, Xining 810001, Qinghai, China; 4. No. 5 Institute of Mineral Exploration of
Qinghai Province, Xining 810001, Qinghai, China)

Abstract:Duocai ophiolite is a component part of mélange ophiolite in Tongtian River area, and regionally
belongs to the northward extension part of Xijinwulan—]Jinsha River suture zone. Each Duocai ophiolite occurs in
the form of tectonite and rock chips exposed as small and scattered outcrops, but has fairly complete kinds of
rocks, mainly composed of diallage —peridotite, pyroxenite monoclinic pyroxinite, gabbro, basalt, diabase and
siliceous rocks, with no mantle peridotite. Ophiolite components assume tectonic contact with wall rocks.
Diallage —peridotite is characterized by rich MgO, poor TiO, and P,Os, with no or only weak negative Eu
anomaly. Diallage —peridotite is an important rock of SSZ type. Gabbro has high TiO, and ALO; content; basalt
and diabase have similar characteristics. Th/Ta of basalt has an average value of 1.78, Ta/Hf>0.15, and Ta/Hf=
0.15—-0.2, and characteristics of these elements are similar to those of oceanic intraplate basalts. AlLO;/(ALO;+
Fe,Os) ratio of siliceous rocks is 0.9, (La/Ce)y 1is 1.81, showing characteristics of a land—based sea. Based on the
above—mentioned characteristics in combination with the age of ophiolite as well as tectonic setting discrimination
diagrams of basalt and diabase, the authors hold that Duocai ophiolite was formed in a subduction zone tectonic
setting.

Key words: Qinghai —Tibet Plateau;north Qiangtang Basin;ophiolite ; Xijinwulan —Jinsha River suture zone;

subduction zone
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