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Fig.3 Outcrops and microscopic photographs of the Gacha mound body (Kf-potassium feldspar, bit-black mica, Amp-hornblende,
Q-quartz, Pl-plagioclase feldspar)
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Table 2 LA-ICP-MS U-Pb isotopic data of zircon from Jiachadui rock mass
wn | AEE R A T /Ma
AR 232Th 238U 207Pb/206Pb 1o 207Pb/235U lo ZOGPb/ZSSU lo 207Pb/206Pb lo 207Pb/235U lo 206Pb/238U 1o
JCD2-TW1 1195 5361 022 0.0534 0.0012 0.4062 0.0102 0.0547 0.0008 346 50 346 7 343 5
JCD2-TW2 827 3833 022 0.0524 0.0011 0.3981 0.0087 0.0548 0.0005 302 50 340 6 344 3
JCD2-TW3 1322 5378 025 0.0530 0.0012 0.4025 0.0102 0.0546 0.0007 328 56 343 7 342 4
JCD2-TW4 923 4122 0.22 0.0540 0.0012 0.4172 0.0097 0.0557 0.0005 369 52 354 7 350 3
JCD2-TW5 1322 5370 0.25 0.0538 0.0012 0.4069 0.0094 0.0546 0.0007 361 44 347 7 343 4
JCD2-TW6 1030 4371 0.24 0.0542 0.0013 0.4135 0.0098 0.0550 0.0005 389 54 351 7 345 3
JCD2-TW7 1379 5699 0.24  0.0528 0.0012 0.4019 0.0099 0.0549 0.0006 320 54 343 7 345 4
JCD2-TW8 1456 5634 0.26  0.0537 0.0013 0.4072 0.0102 0.0548 0.0006 367 56 347 7 344 4
JCD2-TW9 1162 4762 024 0.0531 0.0014 0.4095 0.0113 0.0555 0.0006 332 59 348 8 348 4
JCD2-TW10 1099 4196 0.26 0.0531 0.0012 0.4079 0.0095 0.0553 0.0006 332 52 347 7 347 4
JCD2-TW11 1034 3317 0.31 0.0568 0.0015 0.4341 0.0110 0.0552 0.0006 483 53 366 8 346 4
JCD2-TW12 1100 4387 0.25 0.0559 0.0013 0.4301 0.0104 0.0553 0.0006 456 52 363 7 347 3
JCD2-TW13 1347 5154 0.26  0.0535 0.0012 0.4098 0.0091 0.0551 0.0004 350 52 349 7 346 3
JCD2-TW14 1538 5990 0.26 0.0532 0.0012 0.4074 0.0094 0.0549 0.0006 345 52 347 7 345 4
JCD2-TW15 1377 5588 0.25 0.0526 0.0013  0.4030 0.0099 0.0548 0.0006 322 56 344 7 344 4
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Table 3 Trace element comparison between Jiachadui rock mass and adjacent areas
AAEM Co Cr Zr \% Nb Y Zt/Y Sc/Cr Cr/V. Rb/Sr Ba/Rb Ba/Sr
iER: =g UNIRSE o 8.82 16.9 174 66.93 1143 14.7 43.53 4 0.68 025 0.62 343 214
TeyE LA 20.85 3327 141.09 225.07 27.85 9.28 1983 7.11 084 0.15 0.097 1145 1.11
BHARZANRNKAEPY 1832 16.69 10532  88.48 56 866 12.16 - 0.19 008 870 0.71
2P B N ERT 11,8 14 136 898  7.81 427 123 11.06 056 016 010 9.81 097

Rb. Th. Nd. La. K& #%; &% % LK Nb.
Ba. U, Ta. Ce. Sm. Ti 5#i, 5L giiiE
AL, RN AN F A O K A Hh R AL 2 R
Ao FEARTE R1-R2 A4 38 R85 ) 531 B At o 3 45 s v
NN TG SR i 4 (CRRBLRERE AT 855 X
B (EH9 , METLE (Y+Nb) -Rb EIfi# k2 1F
WA X (E 100, 1N KL IRIX R —
M, 28157 AR AL 1 57— R AlE 1 L 72
R T AERELT R K.
42 Xigi&EEK

T e S 0 X1 e 7 - R A I L 1
HEA7 B AL T XL KR R bR 2, X 3ak o 1A
PRI X I A e B — 30 o
BIRE R, 465 DhHE B AR 5 A
KB RRL R AR T A &R K& 451~562 Ma
(1125 2R A R AR DY I X -2 S i L
iy HAA 550 Ma A2 A4 TR Atz JE R RS, ot 2R AR
B IR T2 AR 2 b, XS - T o A X 3R 30

i

R E v i e B YT R 2, MG B R T M B

2000

1500

R2

1000 -

500 t
®

0 500 1000 1500 2000 2500 3000
R1

ORI OBIRPEREIIR B % (RBREHD 75K

e ORUEHFERIIER S OVMIENIERE: OFiELIX

ARERS: OFRHE (ST R LT A BIERE
B9 mEHEEM RI-R2 MEFEFI R

Fig.9 RI1-R2 Tectonic discriminant from Jiachadui rock mass



<106 * e =il

2024 4

29 K o A 8 3 5 ) Wl B 70 5 G s OARES, JE—E
FaEVIRUIELE B A

10000 ¢ M P1304/2-1
@ P1304/6-2
1000 - A P1304/8-1
®
®
2 100
@
@
10 b
1 " " " J
1 10 100 1000 10000
Y+Nb

OFREEER S @KLIER S ORNIERE: @FEFHERE
10 INEHEA IR Y+Nb-Rb #iEIREEF| H=
Fig.10 (Y-+Nb)-Rb Tectonic discriminant from Jiachadui
rock mass

ARAE B FE S AR IR, B e B AR AR
N (345.3+1.8) Ma; FLAE#E 5 H b A AR 3 X BU
gy KBt 0 R Gt e — g, | el AR A R & T
(eI | 1 B2 7 e W oy NS A T2 K
PRI URAE FEO, X R 9N K Rk AL B 10 2 B i AR E 1
W Bl 5 5 T4 7 M O AR B A0 D v Bl K ki 1 2% 23 th
PO, AR R BT R B A A w42 - — B 20 X
5 N — e AT VLS 44 T — 5 I o i 2%
ZA06 7 Hh I ZE AR S (AR R BT 7R IR 30T A AR B
VL8 -2 75 4 36 iy A0 350 [ 347 25 2 00 5 4 1) e ek A I
EIREEA U-Pb E#5N (260+£1) Mal™, Ay —
SR, N SRR T 2 M S 38 A 4
fil, 5 XD i I v AR A Ll A A DG B B Y AR
. WL A T KN K AR AR TE R AR A
¥ (95.041.4 Ma,100.2+1.4 Ma) B DL % X Jig
e 25 AR B 22 okt R 1 R U AR A A R
WA (188~185 Ma) A NMEK A-TE = INK
H WREE (~47 Ma) Kb A -1 N K
AP, BORHBNIEES KA T m s, 2
FEER VRV E B 9. DA B A AR EDAE T
PO 51 -2V Py R 5 30 V3 1 T O v 30 T XD e 3
W2 N, ST KRS wARL ——Sa iR
KINAERIWIE . —aL e} A RANER, il
AEACHT R B W PR O BRI vh, IEFE R T 2 IR
FRIEAZ UL L T i SR A A, X R
Gl =k 32 & USSR

5 & #®

(D) B AEAER L R B BEMREER T
RO REERRE, RUNAGHMER L TRE
A, BugiHM, Ce Bigfimi, KiliAMxt
&4 Rb. Th. Nd. La. K KETEALR, 5
#i Nb. Ba. U. Ta. Ce . Sm. TiZ &% m o
o SOMRR HUN b R BT A A 5 9K L A R RRAE
J& T Sy IR BL B B R A KL A, 5 Xk KR Ty
i o A AR — 2

(2) IEREARNKAS B A &SH . K5, 5
AR RS B PE A AT, B A AR AR E A A
AR DXCTR AR VR YR AR B A I R R AE
K/Rb. Th/U. La/Yb. K/U. Nb/Ta {fi 543K T #h
FOERME, VI E A AT TSR, 55
I K 5 W REAE — 80 Zo/Y-Zr & Rb-Y+Nb K]
fift. Th/Yb-Nb/Yb 1 Rb-Yb+Ta [EIfi# 7R it 7 H T AR
TOREE B IO . & 4K % K,0/Na,0 MK Sr/Ba {8
TR 1% A R R AE TG K SR A TR 43 s
Ir=8, HEWT & AR T Re 2 p TR p s
VaR: 1Sy it/

(3) I HE A R0 38 R85 0 ol B R b % R 3
N TR A X, IR 1 DA b 520 ik i 0 a5
FE R AE R1-R2 #4830 55 ) Sl P e v 350 58 R0 N T
IHEVE SR B 2 (RO AERE AT ) A8 52 X3k
EILER (Y+Nb) -Rb B R RE AL T MR
Hemlb 00 — R AR iE L R, BoR T A SR
R K

(4) e HE A RIS 5 LA-ICP-MS %5 47 U-
Pb fE#% (345.3+1.8) Ma, fUFE T ndrHith X 55
TEEh G SRR . X A, T e KR A R
fl—F At KL A I AR P h) £ oy AT LR X R
6. AR b AR Z2 75 KL 2 1 i 5 AR RS R
b BE b, AR R B = i KL E )
(o . MBS R S5 B 5. KA A
BRI AR bR B B4 (WIIE 590 — K8 (F
HH B 50— e (R S50 AR AR

525 Uk -

(1] 3%, 4843, XITE 58, 5. VDU AL 73 AR 2% o 1A
B YR e R o i = ) R AR,
2022(1):103-118.

HUANG Y P, ZOU J X, LIU Q Q, et al. Petrographical and
mineralogical characteristics of Bengge alkaline igneous
complex in Zhongdian, Western Yunnan and its geological
significance[J]. Multipurpose Utilization of Mineral Resources,



1

2024 4 2 A KEFIXE, BRI ERELR

245 U-Pb 85

HERAL F B R S * 107

2022(1):103-118.
[2] BT, FEH
) B —— A R AR
2017, 33(5):1369-1380.

ZHAI M G. Granites: leading study issue for continental
evolution[J]. Acta Petrologica Sinica, 2017, 33(5):1369-1380.
[3] & 16K AT IR A TRt Je 5 32 ZRE 7 ) t [T].
AR R, 2017, 33(5):1445-1458.

WANG X L. Some new research progresses and main scientific

=HPNG WP DRIV S e e S e
H RN D] A AW,

problems of granitic rocks[J]. Acta Petrologica Sinica, 2017,
33(5):1445-1458.

[4] 5K, A KRIE v i S5 N b LA R R (0]
AR, 2015, 34(2):257-270.

ZHANG Q. A tentative discussion on the experimental study of
adakite[J]. Acta Petrologica Et Mineralogica, 2015, 34(2):257-
270.

[5] L, RS, ﬂf’ﬁ PG L e X 4 it B
ﬁﬁﬁﬁmﬂ’ﬁﬂﬂ (7). B 7P 4B R A, 2022(1):18-28.

TAN H Q, ZHU Z M, ZHOU X, et al. Two periods rare metal
mineralization of the pegmatite in Jiulong Area, Western
Sichuan[J]. Multipurpose Utilization of Mineral Resources,
2022(1):18-28.

[6] #4715, PR fEK
iR, 2012, 31(3):205-209.
XU X S, HE Z Y. Progress in granite studies[J]. Bulletin of
Mineralogy, Petrology and Geochemistry, 2012, 31(3):205-
209.

(7] SKHE, £557 %, BKOR, 45, B A 5 K I RE |
SR 1], A AR, 2017, 33(5):1524-1540.
ZHANG Q, JIAO S T, LI C D, et al. Granite and continental
tectonics, magma thermal field and metallgenesis[J]. Acta
Petrologica Sinica, 2017, 33(5):1524-1540.

[8] M HESE, BB, AT, 5. DR Ll R I 2 45 40 B
WAL LT]. B4 254, 2006, 22(3):521-533.

PAN G T, MO X X, HOU Z Q, et al. Spatial-temporal
framework of the Gangdese Orogenic Belt and its evolution[J].
Acta Petrologica Sinica, 2006, 22(3):521-533.

(9] SEE 27, W AESE. MRS S 307 235 5 e JRUE B Wi - R
RRIZI R [T]. H2ERT2%, 2006, 13(6):43-51.

MO X X, PAN G T. From the Tethys to the formation of the
Qinghai-Tibet Plateau: constrained by tectono-magmatic
events[J]. Earth Science Frontiers, 2006, 13(6):43-51.

[10] Yin A, Harrison T M. Geologic evolution of the
Himalayan-Tibetan orogeny[J]. Annual Review of Earth and
Planetary Sciences, 2000, 28(1):211-280.

[11]Ma Y, Yang T, Yang Z, et al. Paleomagnetism and U-Pb
zircon geochronology of Lower Cretaceous lava flows from the

EFCHERE (], A R o

HIK NG

western Lhasa terrane: New constraints on the India-
Asiacollision process and intracontinental deformation within
Asia[J]. Journal of Geophysical Research:Solid Earth, 2014,
119:7404-7424.

[12] Yuan H L, Gao S, Liu X M, et al. Accurate U-Pb age and

trace element determinations of zircon by laser ablation-
inductively coupled plasma-mass spectrometry[J].
Geostandards and Geoanalytical Research. 2004.28(3): 353-
370.

[13] W4ngR, Fok, RUKNI, &, HOLR R SRR EAZ Y
Xt LA-ICP-MS %5 41 U-Pb J& 5 K5 FZ () 520 [J]. 5 07 Ik,
2022, 41(4):554-563.

TAN X J, GUO C, FENG Y G, et al. Effect of gas flow rates in
laser ablation system on accuracy and precision of zircon U-Pb
dating analysis by LA-ICP-MS[J]. Rock and Mineral Analysis,
2022, 41(4):554-563.

[14] Irivine T N, Baragar W R A. A guide to the chemical
classification of the common vocanic rock[J]. s. Canad. J.
Earth. Sci., 1971(8):523-548.

[15] Middlemost E A K. Naming materials in magma-igneous
rock system[J]. Earth Sci. Rev., 1994(37):215-224.

[16] Richwood P C. Boundary lines within petrologic diaframs
which use oxides of major and minor elements[J]. Lithos,
1989(22):247-263.

[17] Sun S S, McDonough W F. Chemical and isotope
systematics of oceanic basalt: implications for mantle
composition and processes[J]. Sanders A D, Norry M J(Eds. ),
Magmatism in the Ocean Basins: Geological Society Special
Publication. 1989(24) pp. 313-345.

[18] Zhao G C, Cawood P A, Wilde S A, et al. Review of
global 2.1-1.8 Gaorogens: implications for a pre-Rodinia
supercontinent[J]. Earth Science Review, 2002(59):125-162.
[19] Boynton W W. Cosmochemistry of the rare earth
elements: Meteorite studies[M]. In: Henderson P, ed. Rare
Earth Element Geochemistry: Developments in Geochemistry,
Amstordam: Elsevier, 1984, 63-114.

[20] Rowley DB. Stable isotope-based paleoaltimetry: Theory
and Validation[J]. Reviews in Mineralogy and Geochemistry.
2007, 66: 23-52.

[21] RITr, MK K. B A R0 78 K R U-Pb 46
fERERIHIZ [T]. Bl R, 2004, 49(16):1588-1604.

WU Y B, ZHENG Y F. Zircon genetic mineralogy and its
constraints on the interpretation of U-Pb age[J]. Chinese
Science Bulletin, 2004, 49(16):1588-1604.

[22] Whitney J a. The origin of granite: the role and source of
water in the evolution of granitic magmas[J]. Geological
Society of America Bulletin, 1988(100):1886-1897.

[23] Barbarin B. A review of the relationships between
granitoid types, their origins and their
environments[J]. Lithos, 1999(46):605-626.

[24] Dostal J, et al. Volcanism in the central western

geodynamic

Carpathians(Slovakia): basin-and range type rifting in the
southern Laurussian margin[J]. Internal Journal of Earth
Sciences, 2003, 92(1):27-35.

[25] Rudnick R L, Gao S. Composition of the continental
crustftM]. In: Rudnick R L, eds. The Crust. Treaties on

Geochemistry, 3. Oxford: Elsevier Pergamon, 2003, 1-64.


https://doi.org/10.3969/j.issn.1000-6524.2015.02.012
https://doi.org/10.3969/j.issn.1000-6524.2015.02.012
https://doi.org/10.3969/j.issn.1000-6524.2015.02.012
https://doi.org/10.1146/annurev.earth.28.1.211
https://doi.org/10.1146/annurev.earth.28.1.211
https://doi.org/10.1002/2014JB011362
https://doi.org/10.1007/s00531-002-0307-6
https://doi.org/10.1007/s00531-002-0307-6

+ 108 -

W E A

2024 4

[26] CrawfordAJ, FalloonTJ, and EgginsS, The origin of island
arc high-aluminabasalts[J]. Contributions to Mineralogy and
Petrology, v. 97, 1987, 417-430.

[27] Zhu DC, MoXX, Zhao ZD, et al. Presence of Permian
extension- and arc-typemagmatism in southern Tibet:
Paleogeographic implications[J]. GSA Bulletin. 2010, 122:
979-993.

[28] Collis W J,et al. Nature and origin of A type gianites with
paticular reference to Southeastern Australia[J]. Contrib.
Miner. Petro., 1982(80):189-200.

[29] YLPRUE. VG Fk Fe3E rp 8 A A IR LLeE R R I B A
ERCID]. FHAK: HHOREE 2015.

JIANG Q Y. The discovery and tectonic implications of early
Carboniferous arc magmatism in central Qiangtang, Xizang
Plateau[D]. Jilin: Jilin University. 2015.

[30] BT, B, BRAESR, 55, PHIHLE" bk me T HLAZ A
WS AT U-Pb 6 . M ERAL SR AR S H 0 3 R B2 i e s Ak
P sz 4R 7R [V HBE ik, 2022, 41(5):774-787.

OU X F, YANG F, KANG Z Q, et al. Zircon U-Pb age and
geochemical characteristics of the Azha intrusion in the
southern Lhasa Block, Tibet and their indications for the
evolutionary history of the Neo-Tethys[J]. Geological Bulletin
of China, 2022, 41(5):774-787.

[31] 24677, BRAGAE, AR08, 4. R R BOm A &L 22 9%
il 7 -t 52 A ke PR B o) g e Y A R AR 7 [T
HF =4 4R, 2019, 93(12):3020-3046.

LIYF, QIUJ S, WANG R Q, et al. Petrogenesis of the early
Jurassic-Eocene composite pluton in Siborongqu, Gyaca
County, eastern segment of the Gangdese Belt, and its tectonic
implications[J]. Acta Geologica Sinica, 2019, 93(12):3020-
3046.

[32] E3CH, 55, PR R X7 4 Be e 2 T AR
IR AT SR T R TR R R R G R R
[J/OL]. #h=£ 7 %%. 2022: 1-39

WANG W L, et al. Research of genetic mineralogy of late
Cretaceous intermediate intrusive rocks in the eastern segment
of the Gangdese Belt, Southern Tibet: construction of a trans-
crustal magma system[J/OL]. Earth Science Frontiers. 2022: 1-

39.

[33] Pin C, Paquette J L. A mantle-derived bimodal suite in the
Hercynian Belt: Ndisotope and trace element evidence for a
subduction-related rift origin of the late DevonianBrevenne
metavolcanics, Massif Central (France)[J]. Contributions to
Mineralogy and Petrology. 1997(129): 222-238.

[34] Zhu D C, Pan G T, Mo X X, et al. Petrogenesis of volcanic
rocks in the Sangxiu Formation, central segment of Tethyan
Himalaya:
interaction[J]. Journal of Asian Earth Sciences. 2007(29):
320-335.

[35] XUSChl, 73 beHE, B0 i, &%, TLACE M I 7R B i 1 5
AT B M R R (0], M T AR, 2004, 23(5-6):444-
450.

LIU W C, WAN X Q, LIANG D Y, et al. New achievements
and main progress in geological survey of the Gyangze and
Yadong sheets[J]. Geological Bulletin of China, 2004, 23(5-
6):444-450.

[36] W EESE, ARk, EAL4, 55, PEAWI-BITLEE & 1E X
FL AN R Bt Ak 7 1) b 57 s Bk 4 BLAIE 4 (1. 27 60 2%, 2004,
11(4):371-382.

PAN G T, ZHU D C, WANG L Q, et al. Bangong Lake-Nu
River suture zone-the northern boundary of Gondwanaland:

aprobable example of plume-lithosphere

Evidence from geology and geophysics[J]. Earth Science
Frontiers, 2004, 11(4):371-382.

[37] Ear4e, &5 P MR T A RAL—— B4 B ilug
F w2k 25 R BR A 5 0E 46 (0] Hb 5 4 . 2008, 27(98):
1509-1534.

WANG L Q, et al. Carboniferous-Permian island arc
orogenesis in the Gangdise belt, Tibet, China: evidence from
volcanic rocks and geochemistry[J]. Geological Bulletin of
China, 2008, 27(98): 1509-1534.

[38] JA -, &5, AR A — B 4w o R K A T A U-
Pb SRR MIE A7 R (1), 547 44 2017, 33(8)-2509-22.
ZHOU S X, et al. Zircon U-Pb age and petrogenesis of the
Permian highly fractionated granites in Tongpu, eastern
Tibet[J]. Acta Petrologica Sinica. 2017, 33(8)-2509-22.

Geochronology and Geochemistry of the Jiachadui Ganodiorite in Xizang
and its Geological Implications

YONGZHONGLADA ', LU Junyong’, SUOLANGDUNDAN ', LUO Xinghai’, ZHU Jianhua
(1.No. 2 Geological Brigade of Xizang (Autonomous Region) Bureau of Exploration & Development of
Geology & Mineral Resources, Lasa 850000, Xizang, China; 2.207 Geological Brigade of Sichuan Bureau of
Exploration & Development of Geology & Mineral Resources, Leshan 614000, Sichuan, China)
Abstract: This is an article in the field of earth sciences. Magmatic rocks of the Gondwana Belt are one of
the most popular problems in basic geological research on the Xizang-Qinghai Plateau. In this paper, we
analyze the physical origin and regional tectonic properties of the Gachatai granite using LA-ICP-MS zircon
U-Pb dating method, combined with the geochemical characteristics of the rocks and various graphical
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Research Progress on the Effect of Inevitable Ions in Slurry on the
Separation of Lead-Zinc Sulfide Ore
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Abstract: This is an article in the field of mineral processing engineering. Some unavoidable ions commonly
present in the slurry solution have an important influence on the flotation separation of lead-zinc sulfide ore.
The unavoidable ions in the slurry mainly come from the water used in the processing plant, the dissolution
of minerals, the dissociation of activators or depressants, and the primary ions introduced by the release of
fluid inclusions and the secondary ions introduced during the grinding process. This article summarizes and
analyzes the effects on the flotation separation of lead-zinc sulfide ore which is caused by the primary ions
introduced in the slurry and the secondary inevitable ions introduced in the grinding system. It is found that
both primary ions and secondary ions have obvious effects on the flotation behavior of lead-zinc sulfide ore.
And many scholars have done a lot of research on this phenomenon. In this paper, a great breakthrough has
been made through the adjustment and control of reagents and changes in the grinding environment. At the
same time, this article provides important research ideas for follow-up researchers. The focus of this article is
how to integrate the previous research results with the field process significantly, how to eliminate inevitable
ions from the source without affecting the industrial economy, The important direction of future research is
still how to reduce the influence of inevitable ions on the flotation index from the field process.

Keywords: Mineral processing engineering; Inevitable ions in pulp; Lead-zinc sulfide ore; Flotation
separation; Grinding system
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methods. The rocks are characterized by high alkali (average Na,O+K,O content of 6.26%), potassium
(K,0/Na,0=1.03), low TiO, (average 0.50%) and quasi-aluminous (aluminum saturation index
A/CNK=0.933~ 1.033, average 0.991) high potassium-calcium-alkaline rock system. Rare earth elements
show negative anomalies at Eu, which is the Eu-deficient type, and Ce has weak negative anomalies; trace
elements show enrichment of large ion-parental elements Rb, Th, Nd, La and K; high field strength elements
Nb, Ba, U, Ta, Ce, Sm and Ti are deficient; reflecting the mixed crust-mantle type of magma origin and the
presence of subduction oceanic crustal melting. The zircon LA-ICP-MS U-Pb isotopic age is (345.3+1.8)
Ma, and its formation age is Early Carboniferous. The analysis of the regional geological data suggests that
this magmatic event is a product of the formation of the northern part of the eastern Gondwana continent
after the breakup of the Rodinia supercontinent. The project points go to I-type granite, the discriminant
diagrams indicate it’s formed from continental island arc, going through time before plate collision to co-
collisional orogenic movement, which indicates a long period time of magmatic evolution; the rock
geochemical characteristics show the environment of magmatic evolution changed from the start of island
arc(primary island arc)-development(early stage island arc)-maturement(full-grown island arc).

Keywords: Earth sciences; LA-ICPMS U-Pb dating; Zircon trace elements; Jiacha; Early Carboniferous;
Granitic amphibolite
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