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Geochemistry of volcanic rocks in the Dikan’er Formation of Jueluotage region,
eastern Tianshan Mountains and its tectonic implications
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Abstract: As an important part of Carboniferous volcanic rocks in eastern Tianshan Mountains, the volcanic
rocks of the Dikan’er Formation have great constraints on the tectonic evolution of the Juoluotage belt. These
volcanic rocks are bounded by the southern margin of Tu-Ha basin in the north and the Shaquanzi fault in the
south. The major and trace elements and Sr-Nd isotopes of the volcanic rocks are discussed in this paper to con-
strain the petrogenesis and tectonic settings. The volcanic rocks are composed of calc-alkali basalt, andesite and
rhyodacite assemblages, which are products of partial melting of garnet-spinel lherzolite mantle. The primary
magma has experienced crystallization differentiation of olivine and clinopyroxene for basalt, and that of plagio-
clase and magnetite for andesite and rhyodacite. They are relatively enriched in large-ion-lithophile elements and
light rare-earth elements, and are depleted in high-field-strength elements. The patterns of trace elements of

basalt are similar to those of arc basalt, while the trace element patterns of intermediate-acid rocks are similar to
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those of the upper crust. Neodymium isotopic characteristics [eNd(z) = —0.14~5.69] and trace element patterns of

the volcanic rocks indicate derivation from a moderately depleted mantle source which was metasomatized by subduc-

tion-related fluid and involvement of minor crustal contamination. The trace element patterns of basalt and the

plots for tectonic setting suggest that the volcanic rocks were probably formed in a back-arc basin environment.
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Fig. 2 Rock classification diagrams for volcanic rocks of Dikan’er Formation
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LR CE(E 5) , 1818 X T ieH A 18 A sk B3
(Van Westrenen et al., 2000), JEIKJLAH k1A
St/Y HAE(>15) R FHABMICK LA, SA8a5R
R HIE IR IR — M. KILAR Sm/Yb fH &
T b A A 5 0 Rt 2, 0K T A A 0 RO o e
Mk AL T A A — 20 A MU S b s R B (B
10¢) o

Zr-Hf Nb-Ta & Y-Ho JCE % i T H A M E K
EF LR, 7R3 R ALA 3K o S
FI R AH LA IR AL 25 M, BB T 1 EUAEL T LA
RO XA . RIRILA LR AW Ze/HE A
Y HoltA843 518 30.97 ~44.04 (¥ K 37.52)
121,60 ~29.45 CFHMEN 24.74) , ¥ 53 HI B2 3R
BIPRAOH Ze/HE 18 (34.2 ~36.3) (Jochum et al.
1986) M Y/Ho F M ( ~ 27.74) (Sun and Mec-
Donough, 1989) , 87~ T % BA 2 HH 480 3 78 () ik R
ATk . KA M Nb/Ta HLEN 10.44~
15.58(F34928 12.78) , I BAL T R iR 108 (R (17.5 +
2.0) (Sun and McDonough, 1989) Fi 2R %7 [ A {H
(17.6) (Jochum ez al ., 1986), M 57 (11 ~12)
JEHH2E (Green, 1995), IR IR, 58 ZUHK Nb, Ta
TH L ATTR LR, EE2 N ERBE KR
XHRHIE, 24/ Nb/Ta Eb{E T BB & b i8 U5 X 775
£ IR A 550 W s O e A S AR g R 25 51, BB
— & SR o E A KR AE KRB HFSE B A YT
S8 L& LILE #1 LREE B A0 %1 & £ (Gill, 1981;
Pearce and Thorpe, 1982), B FAFmHiASH LA LR
&K HFSE # HREE, fr DA A5 53X S8 0 & & &
W fR /N (Perfit et al., 1980; Pearce and Peate,
1995; Martin, 1999). #HEEXFAEHAN AT
Y, e BUE % Zr-HI  Nb-Ta B Ti B0 534,
{H2 Ze-Hf B 7% W& 45 e M BEAT & AN W 0 55
(Thirlwall et al., 1994), BT EKILAH kLA
Ze-Hf M 7%

FEE AR R, {0 i g ot 32 A A b 8 AR R AR
SRR, BT EL4A WA RS ST Y
BB, FRMERNSARE T T Nb. Ta  Ti, 5 H A
AMZSICE (M0 La U Th.Y %) KB4 57, Hit
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IVE- MR EN S, KREBRW MO & (8
e % Mg® <78) LA J Cr Ni & BIE R BN NG
TA-R A g R ER Y. FREFE
21 T M A AR AUEA S T R, ZIE M
SRR AN EEE DT HAH A MEERD 04 5
5o

(2) JEHILL K A A B R B L ouE MK
B REALER, MTMEymTER, KRENHETT
REC A S REIARRL, W% 1A RIS L A
MM EILER AR S b bl,

(3) JREKJLA K 1A ) Nd R R FRE R &
JCR IR AL B HA P &7 b I8 X 4
Aok B IR RS AR g, AR A2 T
AR HTEIR Y

(4) MKl 2 70 R TR 0R e Ar AL 23 e iy
2R T AR 3 3 5 ) 331 Ve fege o B L T BB B T U 2
W,

it s TEREARRT AS SRARK
R AR IF R H AL TA R 8 X A L, Sr-Nd F)
1L F A F AT R AT B T B A F BRI AL F B R AT
FRARNEFBRELEZLEEFETAH, B
LERARBAEBEL, RALRY ZE, £ —
Vi &% 4
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