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Abstract Basalts from Jiugequan ophiolite, North Qilian mountains. are of MORB-type, and are composed of N-MORBs
in the lower section and E-MORBs in the upper section. Most of the basalts show negative Nb anomaly. From the bottom to
the top, Th, Nb, LREE and Zr contents and (La/¥b)x. (La/Sm)y, Ce/Zr, Zr/Y, Th/La. Th/¥b ratios of the basalts are
gradually increased, companioned with continuous descreasing of Y. Yb, Lu and Sc contents, Zr/Nb and La/Nb ratios. as
well as eng{¢). In addition, the samples show significant correlations between incompatible element ratios and exs{z} , that is,
incompatible ¢lements and isotopes are coupled. We interpret chese correlatios as mixing trends of N-MORB source and OIB
source resulting from melting of a heterogeneous mantle domain. Trace elemental and Nd-isctopic characteristics indicate that
the Jiugequan ophiolite was from a seamount in a back-arc basin, and the geochemical variations records the motive geological
processes that the seamount being gradually developed and moved away {rom the spreading ridge. It is proposed that many
ophiolites were actually from seamounts.
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Fig. 1 Geological map of Jiugequan area, Nouth Qilian Mountains

ANFERE - AHREA N ETRES  THEEME
EHEE RS AL AFRENZIRAER FEIAA
B ERAINIEESE ALAEGERE -ELRERN

AREHER HRAEREE XA R GRH %, 1997,
19983,

ANMBEAEMEEXY loom ROFREHR BN



HhF: ORI RETEEHHATA L AR BES i, REA S NdFARARALESY 387

e AREAARMEERBEEE

LEHE L THRMEE; 3 PEENKE 4 AEREKE 5. PHREEY 6 KLASGE: 7. SKIBEE: 8. ZRE:
9. BES 10, RERRIRA: 11 KA 120 MAIEER S EMOTHDE: 13 LAURANENDE 14 KAERAEDSE: 15 |E,

15, REEX

Fig. 2 Tadungou section in Jiugequan area, North Qilian Mountains
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Table 2 Incompatible element ratios for basalts from Tadungou section. Jingequan area

=2 (La/Yb)y  (La/Sm)  La/Nb Ce/Zr Zr/Nb Y/Nb Th/Yb Th/la  Zr/Y Ti/Y LB

£ Tao 3,96 2.07 0. 50 0.16 1.0 2.2 0.83 1. 11 5.58 331 i

 § T8g 3,65 2.15 Loe Ol 1.5 2.4 1. 00 1. 00 4,87 272 A
o T87 3,61 1.93 1.09 0.18 12.3 2.5 0.98 0.92 4,51 256
3 Tes, 2.11 1.33 1.13 0.11 18,5 4.1 0.71 0,88 3.97 262
T&o 1.52 1.13 1.05 0.13 18.9 50 0.34 0. 96 3,59 275
[ 2 T7 0. 88 0. 60 .28 0.09 40.4 1.0 0.07 0.77 2. 84 243
7 T44 0. 91 0.74 1.43 0.10 36.3 8.9 0. 06 0.70 2.8 259
& T42 071 0. 64 1.28 0, 08 6.1 0.6 0.15 0.78 2. 81 246

Ts5 0. 60 0.55 1. 36 011 43.3 12.§ 2. 47 232 F
OIB 12.29 2.39 0.77 0.29 5.8 0.8 1. 85 1.32 9,66 364
E-MORBE 1.91 1.36 0.76 0.21 8.8 1.5 0.25 1. 30 3.32 273
N-MORB 0.59 0. 61 1.07 0.10 3.8 1.2 0. 04 0.93 2. 64 254

. N-MORB,E-MORB #l OIB (1 (¥ {R#8 Sun and McDonough(198%)
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APREREN S0, FRE TX 2K (FEMFHEEN
ERENE) MO T RE U ~IUZH,TIO, FRE L
1.5%~2 2% H, MK T 1%, ALO; FRE U5~
7% ZE-P0, S'—BAF 0.3%, KRHM Mg =045
~0.64. KBHRHT - ERENIRELER BHELRE
WHEAHH 0 3Mo 37 BRI SR TUENSE
-, KOTR--BATF 0. 4% A M THBHER
ik 1%~2%., 7 AFM B FeO* /MgO—Si0, M+, 4
RERBHERTINEEWER FeO' /MO HEH RN H
BORARE R (BE 1999,

1.2 HETE

EEMBEAREERAGT KEFHEROLCE
(LILE)(Cs, K, Rb, Ba., St)/&iE 5189, i REE i@ BT
R (HFSE)(Sc, Y, Th, Zr, Hf, Ti, Nb, P ) BEAE &
 (Rollinson, 1993). B, & C X B H HFSE #1Titie.

BEAK L TELETHLREH AR EREAR
N-MORB il E-MORB B Fr A, fERXRM ST L st
FTHERERNY N-MORB. i ZE LM ETHLRRR
% E-MORB; §i & (La/Yb)y=0. 68~0. 981, (L1/Sm)y=
0.60~0.74, Zr/Y=12. 81 ~2 84, Gt H 8 RA N-
MORB g4 17 th &% — B, )5 & (L.a/Ybw =1, 52~3. 96,
(La/Sm)y=1.13~2.15. Zr/Y=3.59~558(F . L+ R
HHENZRERRERARE R ERETHIRE
#£5 N-MORR, it 88 t W& 7 P ZREEE E-MORB,
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BREPERENLa B Lu EFHASH.TEHHEEFH
ZREGHR LR E-MORE A, # ¥ KR E4H Nb i
BH.La/Nb > 1, BEHEN Ti AR, SREERE
BB SR Wilson, 1989), EH AR TRLBTE
ERTHGAMTE. SWABRES. 1996 THIFS,
1996+ 1998; KME . 190NMNEE -HH, HEBEEMNE,
EAMRBRUEHEL A TEE ZREPTFHERER
% T (Th, Nb, La, Ce, Nd Bl Z0) S BREH M. 3 8
ARETHERERBEN TR, Yb, LuMISOE A
PR 3, b)), AR, AHETRELa/Ybu,
(La/Sm)n, Ce/Zr Zr/Y, Th/Yb fl Th/La L {H Ei% W&
4,7 La/Nb, Y/Nb # Ze/Nb REN 2B ER(F D).
Zr/Y — Zr, Th/Yb— Nb/Yb, TiO;-MnQ-F.0; Ki Nb-Zr-Y
B (E 4a, by oo ) ERBARMEATH L, ERERTE
A LRERNRRERE FAHEL. £V-TiEPE
#.1999), RERMUAE HE THRLZRAEHN T/V HEE
20~50 Z . GHEXRNE 8 AT EBZRAENTIV
th{H > 50, % E W ¥ X B A M H (Shervais, 1982), TF
Th/Yb-Nb/YbHI o, # 4 # i 4 MORB M {L 1K = L. it
NS ZR A (R TRE R ML ML BT
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Fig.3 N-MORB-normalized trace element distribution diagram (a) and chondrite-normalized REE distribution diagram

(b) for basalts from Tadungou section, Jiugequan area
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Table 3 Sm-Nd isotopic data for igneous rocks from Jiugequan area

= F) Sm (ug/g) Nd Cug/e) Wigm/IUNd 43N/ 14Nd 4 2a e (0) ena (£
T8 4.103 16. 86 0.1472 0.512628 10 —0.1756 2.7
T85 4.4 15.9 0.1674 0.51270249 1. 2484 2.9
T80 3.871 13.07 01791 051282412 3,6283 4.8
T44 4,128 11.95 0. 2089 0.512080+8 6. 6714 5.0
T42 3. 814 10. § 0.2117 0.513015+8 7. 3541 6.5
T35 2,498 6. 952 0.2173 0.51304948 8.0174 5.4

(La/Yb)y, (La/Sm)n, Ce/Zr, Zr/Y. Th/Yb # Th/La
hEEAMEYE FEAMELE Y, Yb,Lu, Sc RF
La/Nb, Y/Nb fl Ze/Nb HEH RBHREEE 2,8 3, b),
B&EZREMNS N LREE T4 N-MORB [ij LREE & #
# E-MORB 77 [ 34k AR PT35S T . 2 C B SOHIAE
FHETEZ LEMHENS FEEEET RIS .
T P L B 4 B R BT SR, T AT G R R e R —
¥ %W (Pearce and Cann, 1973), & Zr/Y-Zr B (F 4a),
/Y REEHEMBEMBRTEEL TRE (Pearce and
Norry, 1979), (DMMERFHFERY —#: () GREZ
ERESAERABEMRBIER, (3) B—#HMEXRE
EREMER: (O SHERIEPARAEAEESRH
HE., BE.ARGHTEFFETIE Ce-Zry La-Nb, Th-La
B Ze-Nb 2 HEHA AR EHit, OO ERERE L4
REREFRBRARF RN LA BEEL,

5.2 HWERKHFHg—4

HIA4ERSB A LR ZRET E-MORB &
N-MORBE X OIB HEM RS =4, M5 &H. LR
BERR NS £THEREYMBCREETI/Y, Z/Y
1 Ce/Zr,(La/Sm)v, (La/Yb)nHl Sm/Nd) & ena(1) 2 ), R
HREHREEX, TRRL KSR HEREKNE
. ETSEENIARLEFHR ATREREFHE
TREENREBESLARHE - EXAHERIE
BERE. MREEZERTRAMEX MR-, FHATRK
HAER enale) 2 (A S YEHI 00 58 B AR R ALS MM i
HEZAMBAER.

5.3 AMRETBRENRE
ANTRERAMNBDL A THEGE 2, 3.0.%R
B4 M. N-MORB [] E-MORB 7587 B4L . 4% 14 8 35 57 14
B, F B K L E A Nd R RS R, 24
MAKRESREFERAEN. £LRXEFNDEFTH,
fi B 30 B B8 &% (1 Tceland , Azores, Bouvet &) B, ¥ ik 8
ff La/Sm A HAETR S RE M, E-MORE (White
and Schilling, 1978, Sigurdsson. 1981; Schilling, 1983,

1991, 1995), R B R KB WE-H ¥ > MM HIEHR
(plume-ridge interaction), E-MORB & N-MORB £ K f
OB ®X & %8487 (Sun e al., 1975; Schilling e
al.+ 1983, 1995) . BRI ERKTFHTHE EPRIFHFER
WA, R B K &8 W4 B AR e E A N-MORB £ E-MORB
f61 kA % 2 5 IR L0 B4 45 (Batiza and Vanko. 1984),LREE,
Th, Zr, TiO, f#'% BIERH Sc #1Nd/Nd BYREME ., 4 X1
MR B TL A, i T 1R o T e W v R T B
WARAY —BRERSTERIRPREFERERN
(Batiza and Vanko, 1984; Zindler ¢t al. , 1984; Niu ez al. »
1996, 1999), T HHZ T M H 0 FRE EEE . pE
ERKENEMEEES, YRR RS LS RS
5 53 2 /0 o i O e 0 B A A L B
R E-MORB(Perfic  1994) . BEEEE R ZBE L&
ARAEATEEZRE B4 EH M0 (Shervais,
1982; Robinson P T, %), BEREGZREELAEATM
ERHETEENE RN (Frey et al. , 1991 Leeman e
al. . 1990 12 AT RERAHRRUZR I SHHER
BHBAE., BLANERSHEHRITESE AN
£ Mo b % % 5 7E (Tkeda and Yuasa, 1988; Yamashita,
1991y Argnani et al. » 1993; Fryer et al. , 1997; Prieto e
al. . 1997; Kamenetsky ef al., 1997; Stern and Pearce,
1998; Yacling Niu, TH).
GLAEBEAATRERARA LB EFE
BAMHBBRLTRIONARURAFEREN. FUERRT
IS AL AR, AR AREMAT R AR EEE
HEREETENELER TRARETEESNEAT %
AMdRT HERREE AT BREENE/ ] BETE
bl o L BERONR . KRS AER AR RLIER
THNEREENEREREAT KENATRRTE.

5.4 BL-ERERAN-HEERE
WHRERRUARGTE LHRRAR 1972 FNEFHS
RERSEE LR RN BER-AREEHE". K
BEC199) MBI E PR (1996) A hp i e B = T H AT K HH
BRSNS DA, P RENEREHTLEAE



A F: MELARER EOH AT e B AN L. MEAS S NdASERRLENA 391

02 6

Ce/Zr . m Y .
, ® L
FS
| }
o1 s ¢
L ¥=00532x+00605 | 2T ¥=14578x+ 18029
R=09222 - R=09401
0 1 L 0 1 J
0 U Losm, 2 30 U Qwsm, 2 3
00— 6
l e e @
300 F
M 4F
200 o
1o b y=42143x+21443 | 2T p=07407x+22533
R=0.7104 R=09766
1 1 1 1 L i
0y 2 3 On I 2 3 5
(La/Sm), (La'Yb),
02 6 P
Ce/lr (3) L ZerY (6
4 r \\.
L . o
ol . R
L =0 5876x+03228 27 =.0.1358x+ 84556
R=-08769 M R=-0.7790
{ 1 Fl 0 | 1 {
0 02 04 06 o0 10 20 30 40 50
SnyYNd Sc
6 50
2a ZENb
b [
ar \ w0 b ¥=67161x- 56281
r Vvt R=195%9
L 200 .
[ 3=-03937x+ 54722 i
[ R=-09154 (M {10
0 ] 1 Fl 0
0 2 4 6 8§ "0 2 4 6 8
€ Ndfy) € Ndry
23 e 02 {10
LaSm), Cert, )
2o bt ) . | Cotr .
15T \
[ ]
¢ olf
10 .
¥=-0.28x+ 24973 . L y=-0.0125x+0.174
031 g=-ngoss R=-0.8020
0 L i 1 0 1 1 A
0 2 4 6 8§ 0 2 4 6 8
e Nd¢y ' . eNdp

B5 AAREREPRAFLKILER oo R HEHR

Fig.5 Diagrams of correlations between incompatible element ratios and ena(r) for Jiugequan basalts
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F-RUFFEHARE BERFa AERREHBEAR
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