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Fig.1 Geological sketch maps of the Mian-Lue ophiolitic and tectonic melange belt (c)

and the Anzishan area (d)

Fi—#BEHH; R—RITEN:Q—FENR B cHTHESI I ARE  RAKSNBHEERER 1 —BYAEAER
WS 2 SKANEERBERARE); 3—BIUMALL - RKERE; i BERETHORKEXREEKEE
) 5s—ZBAXRRE ABTRAZEBAE ARRAEKREREEHE; 6— W2

F1,—Mian-Lue deep fault; F;—Zhuangyuanbei fault; Q—Quaternary; the field between F; and F; on the fig. 1c is the Mian-
Lue ophiolitic and tectonic melange belt ; black part on the diagram are meta-untramafic bodies; 1—surpentinized meta-peri-
dotites; 2—amphibolite (meta-mafic igneous rocks) ; 3—Guangtoushan monzonitic granite in the Yanshanian period; 4—pla-
gioclase granite dike in the Anzishan ophiolitic complex; 5—mica quartz-schist, garnet mica schist and hornblen@e schist with

marble veins; 6—fault
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AT, HHENICRERAEMRERNEER, ERREBEEEERTERATRIABAE
BEANMNTERSPH CESHMENEARBEEFRENBR AN T ER  BAENNIRSENE
ﬁ%ﬁm%ﬁ%ﬁm%°%%’%ﬁﬁm xR1 BTURGR2EPRUANTRBRENLELERST (X%)
WE P HH TLIREERY . Table 1 Chemical compositions(%;) of surpentinized meta-
HRRARAEEFRGEERE TS peridotites from the Anzishan ophiolitic complex
RAHREARREBEBBESECESE Fa [ 1 2 1 3 1 2151 61 71 81 9
2, SHPKANSEZEHIRIN SO, [38.64[40.29|38.26|38.99|38.68(39.1939. 23|38. 88(38. 85
s 5 i - TiO, |0.01]0.11]0.07|0.04|0.04]0.04]0.06]0.04|0.06
%ﬁ,ﬁﬁﬁ%ﬂfﬂa%éﬁ}i%ﬁi,* Al,O; |0.88]3.51/1.17(1.901.17 | 1.09|1.38 | 1.03 | 2. 26
REREZEEELRHA, BN —F Cr,05 [0.34]0.43(0.40(0.34|0.36|0.58|0.37 | 0.43
EXRRMWEEFREA(LTR), 7EM Fe0s [6.35( 3.8 [5.56 [5.51 [5.09[3.19 [ 4.24 | 3.92 | 5.61
&4%4‘*%?@% ﬁ'&ﬁm%mﬂj FeO 2.0412.4812.96 | 2.38}12.44|3.97]14.10|3.72 | 3.18
- AN THEE . MnO |0.08|0.11]0.12|0.08|0.12 | 0.09 | 0.08 | 0.08 | 0.09
BEAABOR, FH AT AR A, ST i NiO [0.22|0.23|0.25]|0.25]|0.25]|0.23|0.24 | 0.25
LA RERHRESRNEPHBAE coo 0.01[0.01|0.02|0.020.01]0.01|9.03|0.02
KRS, SR i ESaa MeO |37.16/36.93)36.55/37. 59|37. 92138.19|37. 8437. 62 36. 55
- . - CaO |0.73|1.57[1.20]0.10{0.32]0.75|0.52|0.10]0.45 -
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WA, AT RO ENENEMEGREA HO [11.8911.89[14.81]15.00|14. 39|11. 66|11. 32{13. 31 [13. 95
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BETLBGAETHRSAHETHEES RS ROFTEREE, VB ZEBRSE;
BATE B K Mg [ Mg/ (Mg+Fe)], 3G E % 0. 89~0. 92 Z jal; ALO; A& & 0. 880~
3.51%, #A %A 2 0 i A 4 A8 BB A R B 5CaO 8 0.10%~1. 57 %, BB K. 8T 1
AT FRHMEENEALEBTEA R SHBRTHR =2 FHlRiEgE (F4 8% ,19962)
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Fig. 2 SiO,-Zr/TiO; and Zr/TiO,-Nb/Y diagram of meta-mafic igneous rocks from
the Anzishan ophiolitic complex (after Winchester, 1977)
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The sample numbers same as table 2. Sample 007, 008, 052 and 053 are amphibolites in southeast part of Anzishan

ophiolitic complex; sample 181, 182 and 183 are amphibolites in northwest of Anzishan ophiolitic complex
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2, ZEAKANRER KL
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B, FEFFEERHEUR
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RYRRELEBRHLHRA
K SRR EL1E .

BT Lmg s P s
KARNSYIERERT S
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Table 2 Chemical compositions(%;) of amphibolite and

serpentinized meta-peridotite form the Anzishan ophiolitic complex

FE 1 2 3 4 5 6 7 8
& 007 008 052 053 181 182 183 176
SiO, | 50.08 | 47.74 | 51.40 | 52.19 | 47.50 | 51.63 | 49.18 | 38.64
TiO, 1.10 1.57 1. 54 1.26 1.16 1.09 | 1.30 0. 01
AlLO; |313.94| 13.46 | 13.04 | 12.75 | 12.77 | 10.54 | 14.44 | 0.88
Fe,05 | 5.43 4.19 4. 05 3.32 1. 04 6.35
FeO 6. 94 9.58 | 8.94 9.07 | 13.73 | 11.75 | 13.12 | 2.04
MnO | o0.21 0.23 | 0.20 0.27 | 0.17 0.21 0.58 0.08
MgO | 6.28 8.18 6. 66 7.73 5.90 | 4.34 9.79 | 37.16
CaO | 12.35 | 9.16 9.63 9.57 9.20 | 12.00 | 4.01 0.73
Na,O | 0.80 | 2.62 1. 95 1.60 | 4.02 1.55 0.48 0. 04
K0 0. 36 0.30 | 0.18 | 0.09 | 0.56 0.35 1.22 0.02
P,Os 0. 05 0.08 0.12 0.10 0. 40 0. 37 0.10 | <<0.01
CO; 0. 82 0.43 0.00 | 0.00 0. 39 1. 35
H,Ot | 1.42 2.25 1.97 1.88 3.98 | 11.89
La 2.293 | 1.734 | 1.891.| 2.639 | 4.83 7.58 2.14 0.19
Ce 6.074 | 5.438 | 5.898 | 7.090 | 17.20 | 21.70 | 6.25 0. 35
Pr 1.160 | 1.205 | 1.191 | 1.437 . 1.18 0. 06
Nd 6.369 | 7.175 | 7.053 | 7.969 | 10.768 | 12.103 | 6.20 0.19
Sm 2.490 | 3.072 | 3.061 | 3.011 | 2.775 | 3.580 | 2.35 0.06
Eu 1.062 | 1.257 | 1.143 | 1.063 | 1.10 1.10 0. 69 0.02
Gd 3.998 | 4.872 | 5.076 | 4.421 2. 94 0. 05
Tb 0.709 | 0.865 | 0.901 | 0.766 | 0.590 | 0.53 0.01
Dy 5.508 | 5.906 | 6.126 | 5.517 3.94 | 0.05
Ho 1.118 | 1.259 | 1.321 | 1.106 0.85 0. 01
Er 3.361 | 3.701 | 3.901 | 3.292 2.83 0. 04
Tm | 0.498 | 0.550 | 0.585 | 0.504 0.44 0.01
Yb 3.302 | 3.664 | 3.900 | 3.424 | 2.91 2. 90 3.04 | 0.04
Lu 0.484 | 0.532 | 0.567 | 0.499 | 0.436 | 0.446 | 0.46 0.01
Cr 160 145 81 161 175 116 138 3220
Ni 61 81 49 89 48.3 35.9 145 107
Co 45 63 50 54 38.0 | 18.92 | 51.2 1850
Sc 45 58 54 58 48.9 | 45.10 | 51.2 7.45
v 402 497 492 462
Cu 27.4 34.6 83.4 276
Pb | 14.708 | 6.860 | 14.682 | 2.165
Zn 114 152 147 116
Rb 4.5 3.4 2.537 | 1.503 9.0 2.5 39.7 <2
Ba 121 92 344 39 212 106 524 17.2
Sr 575 255 176 190 142 328 41.2 .
Ta 0.091 | 0.081 | 0.095 | 0.079
Nb 1.259 | 1.487 | 1.354 | 1.043 3.4 5.4 4.8 <2
Zr 65.5 86.7 91.9 77.8 98.7 102 95 19.3
Hf 2.089 | 2.467 | 2.362 | 1.774 | 2.20 2.04 2.31 0.34
Y 33.2 36.2 | 38.0 | 31.2 | 24.00 | 19.40 | 24.47 | 0.30
Th 0.089 | 0.068 | 0.070 | 0.074 1. 05
U 0.203 | 0.345 | 0.100 | 0.053 | 0.40 0. 64 0. 46 0. 40

El~4—BFILBRRAERETRMKARNE S~ HRLRMRARE;
S— MMM HER I~4 B BB TR R ICP-MS R LR (™ MRk
EBFFAT); 6 17 KBRMMBTERA XRF % WE, REE AP FEAERRE
FFREPIRB); 5 8 MB TR A XRF W&, REE A% 5 Fobifs (Mt
WREBRFRF; HERGNEETRABENE.
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B3 BT ILBRIHTERERESE A K Na,0+K,0-Si0, (2, 4% Irvin, 1971) 1 AFM(b) @&
Fig.3 Na,0+K;0-SiO;(a , after Irvin, 1971) and AFM (b) diagrams of the mafic igneous rocks
from Anzishan ophiolitic complex
B 5 R A 2; Symbols same as Fig. 2
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HRERBEHE 4 MEREN LREE THE, (La/Yb)y=0. 22~0. 44, % #f N-MORB 4 8 %
FRAE; M B JLER A 3 MR K AN AR S — R LREE S8, B B4 N % REE 1 &, jx 4k 34
ARMETRSMERAANEHERRARER I T EMN SRR AN . BT LKA
NENRLIEASAABRENBERE AR MEF A RUTFSREBHEKR, X
FEEAEABIEAT EMNRBERENHBRTAS,

41 LREE SHEMKANENME TR B EE SHA N-MORB £ 4 # l # 4 & (&8

%3 BFLUESREDHKANENE. KFERAR 0 Br— L BT R S (0 Ra,
Table 3 Nd, Pb isotopic compositions of amphiolite Sr. Ba ZEE ERFI) . FK A
from the Anzishan ophiolitic complex NEXRABEB LK 5 H:A

& 007 008 052 053 181 182 183 MAELTEMNFEEHBK,EB5Y
“SPb/*Pb 17. 389 |17. 474[17.044 | 17.341 [ 18.101 | 18.006 | 17.993 3 5 3 4 . 41 5 8 35 B9 #7 S2. % ,
207Ph/204Pb | 15. 487 | 15. 468 | 15.472 | 15.484 | 15.542 | 15.536 | 15. 601 ., -, 0 o _
208ph/204Pb | 36. 997 | 36. 899 | 36.953 | 37.069 | 37. 753 | 37. 658 | 37. 932 BHBRTRASHBRAST =0

Sm 2.490 | 3.072 | 3.016 | 3.011 | 2.775 | 3.580 | 2.260 HLX WM FE K LREE T

Nd 6.369 | 7.175 | 7.053 | 7.969 | 10.768 | 12.103 | 6.093 # % % & (3 ¥ %, 1996,

147Sm/144Nd | 0. 2364 | 0. 2589 | 0. 2586 | 0.2285 | 0.1586 | 0. 1789 | 0. 2244
19 o 1 1] 5
143N d/144Nd 0. 51336 |0. 51344 (0. 513340. 51321 [0. 51297]0. 51278(0. 51318 99)*5{“ Emﬁ%ﬁ¥]%l@
% A N-MORB X (F 5).

H:007~053 ZEFEBEBET MR EFRFAMELDERNE, Sm.Nd ) .
HICP-MSHZ4R; 181~183 P EH AR LEMBAFRCEEHE, B, R 5T R 4 76 R IE K

RUMKARNER TS N-
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Fig. 4 REE and trace element normalized patterns
for the Anzishan ophiolitic complex
(—RBNBRAREAYT LTEER; (BOD—N-MORBFHEAMHKET
RE; M 176 BELALTERES; KRABKARNES FRSRARK?2
(a)—Chronite-normalized rare earth element pattern; (b)—N-MORB-nor-
malized trace element patterns. sample 176 is a serpentinized harzburgite, oth-

er samples are amphibolites. The samples numbers same as table 2
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Fig.5 Identification diagrams of tectonic environment of meta-mafic rocks

from Anzishan ophiolitic complex
(a)—2Nb-Zr/4-Y [ (#& Meschede, 1986): WPA—R W ¥ X RE; WPT R AR Z R AE; N-MORB—N HEH K
®#; P-MORB—P BI¥H X R%; VAB—BIMZRA; (b)—HI/3-Th-Ta & (# Wood, 1979): E—N BEHXREA;
F—PREFZRE: C—RABKEZRE; H-IUZRE. BFHSHAE 4
(a)—2Nb-Zr/4-Y diagram (after Meschede, 1986): WPA—alkalic basalt within plate; WPT—tholeiite within plate; N-
MORB—N-type mid-ocean ridge basalt; P-MORB, P-type mid-ocean ridge basalt; VAB—arc volcanic basalt; (b)—H{/3-
Th-Ta diagram (after Wood, 1979): E—N-type mid-ocean ridge basalt; F—P-type mid-ocean ridge basalt; G—alkalic

basalt within plate; H—arc volcanic basalt. The symbols are as same as in Fig. 4

P N-MORB # A A, EMERAERBFNT KR AMREERERAFENERRE;O
BTG RETHBERTE AN TR EMNE S, 5 5B ¥ R a 8 i 50A 1028 R
WEELME.RRTEFBEREANRRA ;O RERHAERBRF P, ZFRRT 14
BAKMEE, BT HENREHEM AR ™Y (KEFSF, 199 . AMEREHTEA
— REERFTEBATHIBA. BRTUAR BT LR BRK RERERERREEY
B PN - ERTHOER .

3.2 5MMEBERRFENXER
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Fig. 6 Comparison of Nd. Sr. Pb isotopic composi-

tion between the Anzishan ophiolitic complex
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Geochemistry of the Anzishan Ophiolitic Complex
in the Mian-Liie Belt of Qinling Orogen

——Evidence and Implication of the Palaeo-ocean Crust

Xu Jifeng” Yu Xueyuan” Li Xianhua” Zhang Benren” Han Yinwen®
1) Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou, 510640
2) Geochemical Institute, China University of Geosciences, Wuhan, 430074
Abstract

The Anzishan ophiolitic complex is located in the eastern section of the Mian-Liie ophiolitic
and tectonic melange belt, Qinling orogen, center China. It consists of serpentinized peridotites
and metamorphased MORB-type mafic igneous rocks. The serpentinized peridotites (harzbur-
gites and a few dunites) represent the upmost part of the palaeo-ocean mantle. Whereas the
metamorphosed mafic igneous rocks, which are characterized by depleted LREE and very high
Nd isotopic ratios similar to MORB, are remainders of the palaeo-ocean crust. These facts sug-
gest that this complex is another typical ophiolite within the Mian-Liie ophiolitic and tectonic
melange belt. . The geochemical characters of the meta-mafic rocks reveal that this ophiolitic com-
plex was most probably formed in a small ocean basin or back-arc basin. However, the Pb, Nd
isotopic systems of the Anzishan ophiolitic complex from the eastern section are distinct from
those of the ophiolites from the western section. The palaeo-ocean crust in Anzishan is probably
older than the ophiolites in the western section of the Mian-Liie belt. Thus, the meta-mafic
rocks of the Anzishan ophiolitic complex were derived from an isotopic mantle reservoir different
from the those in the western section. This infers that the Mian-Liie ophiolitic and tectonic

melange belt has a more complex evolution history than hitherto considered.

Key words: ophiolite; lead and neodymium isotopes; amphibolite; Mian-Liie belt; Qinling
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