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Abstract Petrography, mineralogy, geochemistry, Sr-Nd isotopes and U-Pb geochronology of three peraluminous granites at
Huangshannan, Jing’erquan and Tula’ergengou in the Huangshan-Jing’erquan belt of eastern Tianshan have been studied. Zircon U-Pb
LA-ICP-MS in situ dating yields crystallisation ages of 259.9 +1.4Ma (MSWD =0.86) for the Huangshannan pluton and 275.4 +
8.3Ma (MSWD =29) for Tula’ergengou pluton, indicating that both of them were intruded in accompany with Permian post-collisional
tectonic extension. All these peraluminous granites are characterized by low initial®’ Sr/® Sr ratios (I, = 0. 6969 ~0.70396) , high
exa(t) (+5.5~ +7.2) values and juvenile depleted single-stage Nd model ages (i, =0.48 ~0.56Ga), suggesting that their
magmas were originated from depleted mantle-derived juvenile crustal rocks. The juvenile crustal rocks might be acidic or mildly acidic
volcanites. Mineralogy and geochemistry of these three plutons fall into two categories: one is represented by the Huangshannan
muscovite granite which is strongly peraluminous ( A/CNK > 1.1, molecular ratio), remarkably depleted in Ba, Sr and Ti, and
enriched in Cs, Rb and K with high Rb/Sr (2.03 ~14.5) and Al,0,/TiO, (110 ~1592) and low Nb/Ta (3.24 ~6.76) ratios. The
chondrite-nomalised REE patterns are characterized by “V” shape with strong negative Eu anomalies (Eu/Eu” =0.04 ~0.55),
indicating that this rock was derived from a pelite-dominated source. The other is represented by the Tula’ergengou two mica granite.
It is weakly peraluminous (1 <A/CNK <1.1), depleted in Nb, Ta and Ti, and enriched in Rb, Ba and K with lower Rb/Sr(0. 44 ~
0.69) and Al, 0,/TiO, (135 ~205), and higher Nb/Ta (12.8 ~ 18.4) ratios compared to the Huanshannan muscovite granite.
The REE chondrite-normalised patterns of the Tula’ ergengou pluton are steeply right tilted with weakly negative Eu anomalies
(Ew/Eu™ =0.65 ~0.96) , suggesting a psammite-dominated source. Variable geochemistry of the Jing’ erquan pluton implies that
magma portions for this pluton came from both pelitic and psammitic sources, and that these portions from different sources had not
mixed sufficiently when they consolidated. The older inherited zircon ages of Silurian, Devonian and Carboniferous of the Huanshannan
and Tula’ergengou plutons indicate their pelitic and psammitic source rocks might have been produced through weathering-sedimentation

of the Silurian to Carboniferous depleted mantle-derived juvenile materials ( most probably acidic volcanian rocks) in these areas.
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Mantle magma intraplating is likely to have occurred in the Huangshan-Jing’erquan belt during the Permian post-collisional stage, the
intraplated magma induced melting of the juvenile depleted mantle-derived source rocks in the middle to upper crust, and thus
generated the peraluminous granites.
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Fig. 1  Simplified geological map of the Huangshan-Jing’erquan area in eastern Tianshan (after Gu et al. , 2006)

1-mafic-ultramafic intrusion; 2-diorite; 3-calc-alkaline and high-K calk-alkaline granite; 4-peraluminous granite; 5-gneissose granite; 6-migmatite;

7-Devonian and Carboniferous strata; 8-Precambrian block ; 9-typical intrusions
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Fig.2  Photomicrographs and outcrop photograph of peraluminous granites in the Huangshan-Jing’erquan area

a-The component and structure of Huangshannan muscovite granite for thin slice X-271-5 under crossed polarizers; b-The component and structure of

Jing’erquan muscovite granite, notice garnet grains underdeveloped cracks, quartz has subgrains structure and microcline developed cross-hatched twins

for the thin slice X-492-9 under crossed polarizers; c-The component and structure of Tula’ergengou two mica granite, notice garnet grains well

developed cracks with one included biotite flake for thin slice X-530-1 under crossed polarizers; and d-Gneissose residue in Tula’ergengou two mica

granite (outcrop). bi-biotite, gn-garet, mc-microcline, ms-muscovite, pl-plagioclase, gr-granite, res-residue.
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Fig.3 Classification diagrams of rock and mineral for peraluminous granites in the Huangshan-Jing’erquan area

a-CIPW normative mineral QAP classification diagram for intrusions ( after Streckeisen and Le Maitre, 1979) ; b-Classification diagram for feldspars

(after Smith, 1974 ) ; c-Projection of white micas in triangular Mg-Ti-Na diagram with boundary between secondary and primary micas according to

Miller et al. (1981) ; and d-Classification diagram for black micas (Deer et al. , 1966 )

WERMIE(E 2¢) BEPLRREAEEHEREE, BILE
ARAFREMCRE ATE (B 2b) o 7£ Miller et al. (1981)
i) Mg-Ti-Na =2 E (Bl 3¢) I, LR =M e A H
DY TR AR A A8 X, b B R AR YA A R R i
T T &R BRI & AL (£4) .
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Table 5 Electron microprobe analyses of biotite from the Tula’ ergengou monzogranite in eastern Tianshan(wt% )

X-528 X-530 X-531
FE TS
8 6 7 8 2 6 9
Si0, 33.72 34.75 33.91 33.38 32.95 34.58 33.02
TiO, 1.72 1.16 0.96 1.45 2.21 1.60 1.64
Al, 04 19.32 21.69 20. 94 20.65 20.00 19.95 20.57
Cr,y 04 0 0 0 0 0 0 0
FeO 28.16 28.82 27.88 30.02 26.68 27.63 29.04
MnO 0.14 0.12 0.10 0.09 0.16 0.22 0.20
MgO 2.88 1.94 1.98 1.83 3.15 3.47 3.21
BaO 0 0 0 0 0 0 0
Ca0 0 0 0.015 0 0.177 0.134 0.188
Na, O 0.08 0.07 0.08 0.12 0.13 0.09 0.14
K,0 9.26 0.00 9.00 9.44 8.39 8.99 8.08
F 0.42 0.44 0.52 0.48 0.51 0.48 0.49
cl 0 0 0 0 0 0 0
Total 95.69 88.99 95.39 97.47 94.35 97. 14 96.58
-0=F+Cl 0.18 0.19 0.22 0.2 0.22 0.2 0.21
CTotal 95.51 88.8 95.17 97.27 94.13 96.94 96.37
A 22 A g B 1 FH 2 14K
Si 5.615 5.844 5.632 5.502 5.515 5.630 5.440
Al 2.385 2.156 2.368 2.498 2.485 2.370 2.560
AV 1.404 2.140 1.728 1.512 1.459 1.456 1.430
Ti 0.215 0.147 0.12 0.18 0.278 0.196 0.203
Fe?* 3.922 4.054 3.872 4.138 3.734 3.762 4.001
Cr 0 0 0 0 0 0 0
Mn 0.02 0.017 0.014 0.013 0.022 0.03 0.028
Mg 0.714 0.486 0.489 0.451 0.787 0.841 0.788
Ba 0 0 0 0 0 0 0
Ca 0 0 0.003 0 0.032 0.023 0.033
Na 0.025 0.023 0.025 0.038 0.042 0.029 0.044
K 1.967 0 1.908 1.986 1.792 1.867 1.699
Cations 16.267 14.867 16. 159 16.318 16. 146 16.204 16.226
Fe>*/(Fe?* +Mg) 0.85 0.89 0.89 0.9 0.83 0.82 0.84
Mg/ (Fe?* +Mg) 0.15 0.11 0.11 0.1 0.17 0.18 0.16

HuIR A= R 9 (0 PR 43 BT 0 R e T sk
FEHIAN , e i 40 M 4 R B A, RIDRE BT 6 25 41 A o 1kg ~
2kg ZESXBAFFHUBITEZE <200 HEGH .

FRITK (B FeO S1) 7E R 5027 BB vho i H A
Byt A w1 VE-320 BYRGE X BRSO (XRE) Il
FE o EEFRILO. 6g B, SR G I TE TR v TR i B
R A TE XRE FR FHAMRE I E S ALY & &, o Hrs
T 5% ,FEASEE A TR W, Franzini et al. (1972) , FeO 75
SRl BROBE 2 R 92 = R R W, 40 A R BE A T
0.5% ~1% ,

o TR e e R TE RS R AR & R IR i 1
FABISE I T 1 52 56 %8 Finigan MAT 22 7] 4277 £ Element
1 %! HR-ICP-MS AL g3, 1 e PR HL SOmg AF: it 11 [ S A5
(GRSI \GRS2 \GRS3) F & il Wit 5 ¥ , 28 J 7€ L34 Element II
ICP-MS EHEATIE . ks BE SR T 10% o TEANRIRE

HERS S J5 125 D e U 55 (2003 )

Sr-Nd 5] {37 2 L AR b R B b 5T 5 b 3R ) S
FE T [ A7 28 1t BR Ak 2 52 50 2 50 B, W A AN 28 R 7
Finnigan 73] MAT262 $r 55 B384 o 387 FiF 09 4F i A H R
FEN : JERRBUK 2 100mg (9 45 e, N AGE BEAY™ Rb-* Sr
' Sm-""'Nd TR & i B 5 A 4l 4k (9 HF-HCIO, 82 IR &t 771
J& e T SE 2V . Rb-Sr il REE [ 43 B Malifb e 454
2ml AG 50W-X12 224 ig (200 ~ 400 B ) #1938 4 4
AT, Sm A1 Nd 9 43 85 F0 4l Ak 72 40 5 38 e A b Al Tml
Teflon® 4 A Ky 54 e 52 Bl o

Sr Ry 2 HU (BN 8 SR ] Ta 4 )@ Al F1 Ta-HF & 51 571, 1
Rb, Sm 1 Nd [A]{i # H{ER W Re @7, FHbREfL
Y Sr/%®Sr=0. 1194 F1"Nd/"™ Nd =0. 7219 % FFill Sr, Nd [7]
P Z A HEFF B IE . Rb-Sr, Sm-Nd [ 4= 3 FE A< JiE 43 51
100pg F1 50pg 72 47, Fr A 43 #7745 B NBS987 Sr Lt {H Ky
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. W4 31 B #ILE ARG KR AL O,
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TIRFLEET (1 KB S), BILRARMLER 2k
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Harker variation diagram of major elements of peraluminous granites in the Huangshan-Jing’erquan area
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Fig.5 Discrimination diagrams of peraluminous granites in the Huangshan-Jing’erquan area
a-ACF of for the peraluminous granites (after White and Chappell, 1977) ; b-A/NK-A/CNK plot of the peraluminous granites, A/NK is molecular
ratio of Al,0;/(Na,0 +K,0) and A/CNK is molecular ratio of Al,05;/(Ca0 + Na,0 +K,0) (after Maniar and Piccoli, 1989)
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Fig.6 Harker variation diagram of trace element of peraluminous granite in the Huangshan-Jing’erquan area
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Distribution patterns of chondrite-normalized rare earth elements (REE) (a) and primitive mantle-normalized multi-

elements (b) of the peraluminous granites in the Huangshan-Jing’erquan area. The values of chondrite and primitive mantle for

normalization are from Boynton (1984) and Sun & McDonough (1989) , respectively
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Fig.9 Zircon U-Pb concordia diagrams of eastern Tianshan peraluminous granites

a-Huangshannan muscovite granite (X-269 ), b-Tulaergengou two mica granite (X-533, 641)
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peraluminous granites of the Huangshan-Jing’erquan area

Cathodoluminescence images of zircons from

a-the Huangshannan muscovite granite, X-269; b-the Tulaergengou

two mica granite X-533 and 641
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Fig. 12 Plots of P-T calculation for peraluminous granites in the Huangshan-Jing’erquan area

a-Zr concentrations plotted against M, cation ratio of (Na + K +2Ca)/( Al xSi) ( calculated based on cation Si + Ti + Al + Fe

+Mg+Ca+Na+K+P=1, after Watson and Harrison, 1983) ; b-Comparison between calculated temperatures obtained by

Zr thermometry and REE thermometry; c-Variation plot of Zricon saturation temperature vs. SiO, ; and d-Qtz-Ab-Or system at

P =100 ~500MPa and H,O-saturated conditions ( filled stars) and H,O-undersaturated conditions (open stars, a H,O =

0.4). Thick curve indicates evolution of the eutectic minimum ( Johannes and Holtz, 1996). Data of Himalayan leucogranite

are from Visona and Lombardo (2002)
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