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Fig. 1 Simplified geological map of the Jiling area in Mt. Longshou, Gansu
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RN
N,—Neogene; Zhm>—the Upper Subgroup of the Sinian ( Ediacaran )

Haimushan Group; Zhm'— the Lower Subgroup of Sinian ( Ediacaran)

Haimushan Group; Pt,dn®—the Lower Subgroup of the Mesoproterozoic Dunzigou Group; Pt?t*the Tamazigou Formation of the Paleoproterozoic

Longshoushan Group; Ptib— the Baijiazui Formation of the Paleoproterozoic Longshoushan Group; Si_lﬂ—medium coarse grained adamellite of the

first stage of Late Caledonian Ei_]b—alkaline complex of the first stage of Late Caledonian; Bg—Early Caledonian diorites
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Fig. 2 Microphotographs of Jiling syenite in Mt. Longshou; (a)a circular quartz with wavy extinction; (b)a vermicular quartz is
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WOGIK A% SHz  WOE A BE ELARE 30 pm , 1 B[]

wrapped in potash feldspar; (¢)the biotite precipitates along the cleavage seam with iron mineral and chloritization; (d) the biotite

is deformed by stress with chloritization, along the cleavage seam with iron mineral; (e) amphibolite with metasomatization and

chloritization; (f)acicular apatite
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Fig. 3 Zircon LA-ICP-MS U-Pb concordia diagram of the Jiling syenite in Mt. Longshou
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Table 1 LA-ICP-MS Zircon U-Pb dating data of the Jiling syenite in the Mt. Longshou area, Ganshu
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EF‘( & 4a) ,Eﬁ;ﬂx%/\ Irvine 735
&L L, BVIE KA Kk, 7
Si0,—K, O &l ff i (&l 4b) B ity
PLTHL A RS AR H
H2.73~4.09,7E A.R—Si0, ¥l
i 4e) , FE TR AR RS
X35k ; A/CNK 4 0. 89 ~0. 99, 7
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4d) b TE AMERS BTIE R, 2R
L R0 X IE K AR T E R
JR—WE P E—IE K R,

FEU Hb X IE KA 2R T
R ITCR T as R 2,
e e b e s v Ak X 1 (8]
6a) , BT A3 FF il 15 Sk 7 th AE X
££ Rb .Ba . Th .U #l Pb &5 KBS+
FAICE (LILE) , A% 541 Nb |
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LA Nb il Ta B 1 555 B0 2
I FH A T 28 0 G 08 TE K A ot
746 B R A 0 (& 5),
10000 ® Ga/Al—Nb ( & 5a) Al
10000 ® Ga/Al—( Zr+ Ce + Nb +
Y) (Kl 5b) , FrA i s 2 3 1
ABE Rz R IE R
FON ARG

AR EEwm LR, At
TN 158.80x107° ~ 590. 49 x
10° (4 14 445.12 x 10°),
TLREE} 150. 88x107° ~ 568. 57
x 107 ( ¥l 426.38 x 107°),
SHREEH 7.92x 107 ~ 25.47 x
10°°( #J{H 18.75x107°) , LREE/
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Table 2 Major elements ( %) , Trace elements( (x10™®) and rear earth elements ( ( x10™°) analysis results
of the Jiling syenite in the Mt. Longshou area, Ganshu
ZKG74-1-1|ZKG74-1-3 | ZKGT74-1-4 ZK-1 7K-2 ZKG74-1-1|ZKG74-1-3 | ZKGT74-1-4 ZK-1 7K-2
Si0, 61.87 66.07 59.69 65.41 62.06 La 179 131 143 110 139
TiO, 0.53 0.46 0.7 0.4 0.55 Ce 279 216 265 184 254
AL O, 17.81 16.54 18.02 16.86 17.71 Pr 24.9 19.8 25.9 16.4 23.4
TFe, 04 3.38 2.83 4.19 2.66 3.48 Nd 74.1 60.3 82.5 50.5 74.1
CaO 1.68 1.21 3.68 2.11 2.36 Sm 10.3 8.65 12 7.11 10.4
K,0 6.4 5.69 5.33 5.07 5.86 Eu 1.82 1.54 2.33 1.43 2.04
Na, O 5.34 5.09 4.72 4.97 4.81 Gd 6.86 6 8.37 5.25 7.29
MgO 0.89 0.76 1.32 0.71 0.93 Th 0.98 0.82 1.12 0.73 1.05
MnO 0.07 0.06 0.1 0.05 0.07 Dy 5.58 4.79 6.5 4 5.53
P,0s 0.17 0.14 0.27 0.16 0.21 Ho 1.12 0.9 1.29 0.81 1.13
VN 1.71 1.18 1.93 1.55 1.22 Er 3.24 2.68 3.66 2.25 3.23
Co 4.2 3.5 6.1 3.4 4.7 Tm 0.49 0.4 0.54 0.36 0.5
Cr 3 2 3 3 3 Yb 3.19 2.67 3.47 2.3 3.26
Cs 1.78 3.24 3.09 3.4 3.3 Lu 0.46 0.4 0.52 0.37 0.46
Ni 2 2.5 2.5 2.4 3 Hf 11.6 9.8 11.8 8.7 11.1
Pb 61.3 63.8 59 51.8 64.5 Nb 35.7 32.3 37.5 29.7 35.8
\Y 35 30 57 27 42 Ta 2.8 2.5 3.1 2.3 2.8
Zn 51 43 64 39 56 Th 159 117 107 83.2 116
Ga 18.7 17.9 20.9 20.7 20.7 U 15.2 15.8 12.3 7.53 10.3
Ba 1445 1240 1595 1255 1830 Y 27.4 25 29 20.5 29.1
Rb 146 151 135 164 160 Zr 549 432 583 352 506
Sr 513 455 915 569 806

3Ce 4 0.90~1.00(¥J{E 0.95) ,8Eu 4 0.62~0. 72
(${E 0. 67) , ATHAEFEEE Eu 1558

R IE K WAL R o0 B 4 2R 3R 3, K
[n(YSr)/n(*Sr) ], {4 0.70798 ~0.70799, &,,(t)
HA8 4k F-3.57~-3. 35,

5 e
51 BAKE

FIAT, ¢ TIE R A A, E 2 b LA R LA A

(1) Fh TR R 403 ) i A BT e

JEHR T BUT Hb 72 5 A B9 38 43 @l ( Lubala et al.,

1994) , 8535 35 P 2 48 vh b 52 5 A0 18 NS 1) K it 3

stk 1 F #4445 fil ( Huang Wenlai and Wyllie,
1981) ,

(2) A] B A MR i A O 9 52 A 3B 1 35 0 I il
( Sutcliffe et al.,1990; Lynch et al.,1993) ol & h 4 %
BT K 4 B 45 Y 72 W) (Parker, 1983 ; Brown and
Becker, 1986 ; Thorpe and Tindle, 1992 ; Yang Jinhui et
al.,2005 ; Rios et al.,2007)

(3) ATRE R A JR IR &, 4 il 2 0 PR R o R A
FRYE G IR A I 41 7 19 77 ) ( Barker et al., 1975;
Sheppard, 1995 ; Zhao Jianxin et al., 1995 ; Litvinovsky
et al., 2002 ) 5 18 P Ak AN 16 A4 5 5 AT o2
TR Rl R A B I TR A 8977 9 (Dorais,
1990) ,,

EFFINTy T b XCE R A AT REE T A K
RIS, T I AR TR H R A7 A ) 2
R R 55 )7 TR — AR TIRIE

P TEAA B H A R IE RS s E R IR SR

RIBREHLUFISEKS Rb-Sr 71 Sm-Nd B EHHTLER
Table 3 Rb-Sr and Sm-Nd isotopic compositions of the Jiling syenite in the Mt. Longshou area, Ganshu

. 87g $TRE n( 87Sr) (B3N] 147g, n( 143 Nd) T T
e n( 35 r) n( _ ) [ - n( _ d) | n( e m) [ - ] (CHUR) | exy(1) DM M2
n(%Sr) n(%8Sr) n(*Sr) 1| n("Nd) | n('Nd) n("Nd) 1, (Ga) (Ga)
ZK-1 0.713215 0.83 0.70799 0.512136 0.0859 0.512071 -3.57 1.21 1.47
ZK74-1 0.713138 0.82 0.70798 0.512142 0.0841 0.512071 -3.35 1.19 1.45
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T
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:: s % K

—_
(=}
T

oo
T

fAT kS i 1

(=)}
T

5% T8l o

10

3.0 T T

80 (¢) i (d)

Sl EETRYE B R HE 42 ot 4

Tk Tl P A

40
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Petrogenesis and Tectonic Significances of the Paleozoic Jiling Syenite
in the Mountain Longshou Area, Gansu Province

ZHANG Zhigiang"” , WANG Kaixing'? ,WANG Gang” ,LIU Xiaodong™* | LIU Wenheng” ,WU Bin®’
1) School of Earth Sciences, East China University of Technology, Nanchang, 330013;
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3) The No. 203 Institute of Nuclear Industry, Xianyang, Shaaxi, 712000;
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Objectives: Jiling syenites occur in the Jiling batholith, developing metasomatite-related uranium deposit
which is rarely presented in China. To explore, the genesis and tectonic significant, petrographic, geochronologic,
and geochemical analyses were conducted on the Jiling syenites.

Methods: Field investigation, syenite sampling and observation under a microscope were performed to obtain
lithology, LA-ICP-MS zircon U-Pb dating, analysis of geochemical characteristics of major, trace and rear earth
elements, isotopic geochemical analysis were used.

Result: Both plagioclase and quartz grains as ellipse or round-shape in the K—feldspar, acicular apatite and
porous amphibole indicate that the Jiling syenites may be formed by magma mixing. LA-ICP-MS zircon U-Pb dating
reveals the Jiling syenites emplaced at 427+3.6Ma, which is consistent with those of collision-related granitoids in
northern Qilian Mountains area. The Jiling syenites show intermediate SiO, contents, total alkaline contents ranging
from 8.49% to 11.74% with K,0/Na,O from 1.07 to 1.20, can be classified as shoshonitic type. In the Jiling
syenites, Rb, Ba, Th, U and Pb are enriched, while Nb, Ta, P and Ti are depleted; REE contents are high with
moderate negative Eu anomalies; the initial Sr isotopic compositions display ranging from 0.70798 to 070799, and
&xa(t) from =3.57 to —=3.35, which fall in the I-type granitoids area of northern Qilian Mountains area. Combined
with petrographic, geochronologic, and geochemical characteristics, writers consider that the Jiling syenites were
formed by mixing of crustal-derived and mantle-derived magmas.

Conclusions ; The formation of the Jiling syenites may have relationship with collision between the Alax and
Qilian—~Qaidam Blocks. Due to the closure of the Paleo-Qilian Ocean at 445 Ma, the Qilian—Qaidam Block
collided with the Alax Block, and subducted underneath the Alax Block. It would lead right-lateral strike-slip of the
Mountain Longshou fault, and generate in an extensional environment. The continental crust heated by the
upwelling of asthenosphere, and generate the felsic magmas. Mixing of the felsic magma and the mantle-derived
magma formed the Jiling syenites.

Keywords : syenite; extensional environment; magma mixing; metasomatism-type uranium deposit; Mountain
Longshou, Gansu
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