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Geological characteristics and diagenetic geochronology of the Huangyangshan
graphite deposit, Xinjiang

Al Jiang', LU Xinbiao', LI Zuowu’, WU Yalun’

(1. China University of Geosciences, Wuhan 430074, Hubei, China; 2. Xinjiang General Party, China National Geological
Exploration Center of Building Materials Industry, Urumqi 830092, Xinjiang, China)

Abstract: The Huangyangshan deposit is a superlarge crystalline graphite deposit recently discovered in Xinjiang. The reserves of
crystalline graphite in the deposit are estimated at least 72.64 Mt. The deposit is hosted in granite, and 90% of graphite is of
spherulitic structure. The longest diameter of the spherulite can reach 20 cm. It is extremely rare in the world. Through drill core

logging, prospecting trench logging and petrographic and zircon U— Pb geochronologic studies, the authors investigated
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mineralization, mineral assemblage and diagenetic age of the deposit, and discussed its ore genesis. The results reveal that the
diagenetic age of the deposit is (306+4) Ma, which is Late Carboniferous. Graphite spherulite and matrix have the same lithology of
alkali—feldspar granite. However, biotite, hornblende and clinopyroxene are relatively more concentrated in the spherulite. Metallic
minerals associated with graphite are pyrrhotite, chalcopyrite, ilmenite and hematite. Due to strong reducibility of graphite, these
metallic minerals are mainly distributed within graphite spherulite, forming typical zoning texture. Graphitization could be divided
into two periods, namely magmatic hydrothermal period and hydrothermal superimposition period. The former was the principal ore-
forming period, producing spherulitic and disseminated graphite, while the latter produced vein graphite. Crystals of graphite are of
flaky and colloform texture. The flaky graphite is in acicular form along the section and has preferred orientations. Graphite ores
have low negative bulk—rock carbon isotopic composition, which implies that the carbon consisting of graphite was derived from
organic matters in strata. Magma assimilated organic matters in strata during its ascending. At the late stage of magma evolution,
with the separation of the melt and liquid phase, carbonaceous matters were incorporated into the liquid phase. When the
temperature and pressure decreased, carbon precipitated from the magmatic hydrothermal to form graphite. Medium- grained
arfvedsonite granite and fine and medium grained biotite granite contain graphite spherulites, and hence Huangyangshan pluton has

considerable ore—prospecting potential.

Key words: graphite deposit; deposit geology; ore genesis; zircon U— Pb geochronology; geological survey engineering;
Huangyangshan; Xinjiang
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Fig.1 Geological map of East Junggar orogenic belt, Xinjiang (modified from Song Lihong et al., 2015)
1—Quaternary; 2—Cretaceous; 3—Jurassic; 4—Triassic; S—Permian; 6—Carboniferous ; 7—Devonian; 8—Silurian; 9—Ophiolite;
10—Granitoids; 11—Fault; 12—Research area
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Fig. 2 Geological map of Huangyangshan area, Xinjiang (modified from Zhang Xiaolin et al., 2017)
1— Quaternary; 2— Lower Carboniferous Jiangbasitao Formation; 3—Lower Carboniferous Heishantou Formation; 4— Late Carboniferous medium
grained biotite alkali— feldspar granite; 5—Late Carboniferous medium- grained biotite alkali— feldspar granite; 6— Late Carboniferous hornblende

alkali—feldspar granite; 7—Late Carboniferous medium-grained arfvedsonite alkali—feldspar granite; 8—Late Carboniferous fine-grained arfvedsonite
alkali—feldspar granite; 9—Middle Devonian plagioclase granite; 10— Diabase vein; 11— Diorite vein; 12— Qingshui— Sujiquan fault; 13— Research

area; 14—Town; 15—Orebodies of Huangyangshan graphite deposit; 16—Orebodies of the Sujiquan graphite deposit
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Fig.3 Structures of ores in the Huangyangshan graphite deposit
a—Disseminated graphite in hornblende granite; b—Xenoliths of graphite ores in hornblende granite; c—Spherulitic and disseminated graphite in ores;
d—Graphite spherulite with zoning texture in ores; ¢, f—Veinlet and disseminated graphite in ores; Gr—graphite; Sulfide—Sulfide
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Table 1 Petrologic characteristics of graphite ores in drill
core ZK901 in the Huangyangshan graphite deposit
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Fig. 5 Texture of ores in the Huangyangshan graphite deposit
a, b—Needle—like, bunchy and fibrous graphite in ores; c—Pyrrhotite embraced by graphite with zoning texture; d—Pyrrhotite distributed in graphite
crystals; e—Needle—like ilmenite crosscut by veinlet pyrrhotite within graphite spherulite; f—Irregular pyrrhotite crosscut by veinlet pyrrhotite within
graphite spherulite; Gr—Graphite; Po—Pyrrhotite; [lm—Ilmenite ; Qtz—Quartz
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Table 2 Zircon LA-ICP—MS U—Pb geochronological data of sample HYS—0001 in the Huangyangshan graphite deposit

D 6 7Pb/Pb PbY by b U
A THI0T U0 MU T 1w mE 1o BE 1o ARMa o
P1.1 162 265 0.61 0.0517 0.0024 0.3298 0.0155 0.0474 0.0006 298 3
P2.1 258 385 0.67 0.0529 0.0021 0.3475 0.0182 0.0486 0.0006 306 3
P3.1 153 324 0.47 0.0524 0.0026 0.3352 0.0234 0.0485 0.0006 305 3
P4.1 594 708 0.83 0.0547 0.0019 0.3474 0.0259 0.0488 0.0005 307 3
P5.1 224 397 0.56 0.0518 0.0024 0.3250 0.0311 0.0493 0.0006 310 3
P6.1 108 236 0.45 0.0518 0.0027 0.3053 0.0359 0.0470 0.0006 296 4
P7.1 611 656 0.93 0.0492 0.0020 0.2957 0.0335 0.0473 0.0005 298 3
P8.1 319 446 0.71 0.0500 0.0023 0.3148 0.0303 0.0485 0.0005 305 3
P9.1 177 287 0.61 0.0545 0.0029 0.3587 0.0297 0.0499 0.0006 314 4
P10.1 167 253 0.66 0.0507 0.0027 0.3218 0.0211 0.0470 0.0005 296 3
P11.1 221 423 0.52 0.0524 0.0031 0.3416 0.0196 0.0467 0.0005 294 3
P12.1 492 589 0.83 0.0510 0.0031 0.3502 0.0155 0.0480 0.0005 302 3
P13.1 292 304 0.96 0.0516 0.0033 0.3767 0.0173 0.0504 0.0007 317 4
Pl14.1 305 509 0.59 0.0516 0.0027 0.3562 0.0134 0.0479 0.0005 302 3
P15.1 368 539 0.68 0.0554 0.0028 0.4159 0.0169 0.0529 0.0007 332 4
P16.1 526 458 1.14 0.0510 0.0022 0.3695 0.0143 0.0507 0.0005 318 3
P17.1 237 320 0.74 0.0511 0.0024 0.3591 0.0164 0.0497 0.0006 313 3
P18.1 241 427 0.56 0.0524 0.0023 0.3530 0.0151 0.0482 0.0005 303 3
P19.1 169 317 0.53 0.0509 0.0025 0.3256 0.0185 0.0474 0.0006 299 4
P20.1 164 259 0.63 0.0575 0.0031 0.3543 0.0285 0.0477 0.0007 300 4

IR 1 LT T B VA — 3R~ AR 3R (1 38 55,2006 5%
WE5E2014) o P Aa 2 R A, i K —J5 7 SR
FLUUF T AR AR T 2, Fem JeARt ol PAl 5 (Huang
etal.,, 2013), M A At , AR AEE R b Al i L B B
HE A J5 A R B B (22 1 45,1990 2 Ak,
2004; 5KAHRAE,2011) , K dERSE (WAL B AT 0 i
SRR BT 42 AT I IR 5 9 PN 326 L X (R Rz
25,1998 My FAHESE,1998) o AL IS Rl s 1R
FHA =AW, 23591 340~330 Ma 300~285 Ma .,
270~260 Ma( E T %,2006) . B 2F 1147 B KK
WA AE W E 5 B R 294~332 Ma, I ECE 24 N
(3064 )Ma, 3X —Z5 5 T2 —F S il I
PN RN 5 AR 206 S =4 o
5.2 BRPDIRAZE K E

BRORE 4 e S Hb i %k R 15 R orbicule , orb
globule , ocelli , rapakivi , spherulite il variole , 1 % 1§
F A2 RN 5 A4 G 114 — 52 2 22 A 15 2 55 1% ( Grosse
et al., 2010; Ballhaus et al., 2015) , BRFAZZ J [lA
ROk AR AE T WEG IR, Bk 52 h 2
SRR A BRI I 0 BROIR B9 4R A (Elliston,
1984; Decrite et al., 2002) . ERRLIRAL 3 7= H F 45 Ff

BRNE R N A RS kIR &R
aUERS EKAESF) NG, 54 R
(crystallization front) F3¢—Flf R0 X B H AL
"% 22 # 5 (Fernandez and Castro, 1999; Abdallah et
al., 2007; Grosse et al., 2010; Zurevinski and
Mitchell, 2015) . 3 J5i " Z % BROKLARAY 1 AT 52 E
I — N2 X BROREIRAS) 1 A B PR 4 1R R
AR 5t R AN A AR R R = AW A (Vernon, 1985;
Meyer and Alther, 1991; Lindh and Nasstrom, 2006;
Grosse et al., 2010; Ballhaus et al., 2015) ., &R
WIE—Ma Ko SRR 38 —Fh S 255 B W
FRASAHIS 15 SR, 55038 50 2 S A AN AR 1) —
Fh R AR AT — Fh % {K (Best, 1982; Taylor et al.,
1992) o SZH L UESE , BRORLIE AN AH 7 AR 504 14
S TIE MU IE AR (Ballhaus et al., 2015) . 3 #4% H
(superheating ) 5 i1 ¥& 1 F (undercooling ) /& 5 2R
RN T AE K AR 0 — B e UL ) b ot B 4
(Smillie and Turnbull, 2014; Diaz— Alvarado et al.,
2017) o o A e h A R R BR R U AR A
TR M K B KRR A ORIk R &
B R B S R AT T A A R T kT e A ik
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Fig. 6 U—PD testing spot locations in zircons (a) and concordia diagram (b) of sample HYS—0001

in the Huangyangshan graphite deposit

AR 5 K AR 2 T B2 AT AR ZE LA i ™
Yy Cansff ) FEUR 45 &, T BBCRPIR R CR 2544
(Vermon, 1985) . MR ASR T TR Z UL REZ
F4) 38 R G BT, AEL 2 AT WOR— i A 1562 7 B 1Y (Neeef,
1991),

FE H AR A A kLI SRR R LY,
| HATCA 1EHGE R B A HASE )87 (Oshirabetsu )
(FRJFEE%,2012) &P 7 Pogranichnoe(Doroshkevich
et al., 2007) A1 #r B *% K Bogala (Luque et al.,
2014) . [ ZF A EKIA, 5 & PR . 7E
R, S ORI AT AR A 3 R R T 20 142 80
FARIERE A TR TP B R B, 2015 SEAE X0 IR
SOEBLT S ORI A 55 0 8 S5 L0 IR (5K /AR,
2017;Aietal, 2018), B 1LIA B0 KRS IR KA
S IRA IR Z AL AR, an = FH & A Kie
BROBDIR A 85, BROBL N & 26 M IN A FIR =8, Bk
TOURAR Bl h &G 0 A GRS DR IAR SO ¥
WL PR 5 95 3 SR R IR R R, =38 1 Sy [ B B
HALT= o HEKT 53 SR IR BRORLAR A1 85 Bl A
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A g S IR S8 kR (5K 37 45,1996; 45
B4 20105 XIFMAZE, 2011) ; (2) A3 TE FE
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W I Gz % 25 Y RS (B 4N BF,1989) 5 (3)
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Doroshkevich et al. (2007 ) # 4 Pogranichnoe
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Luque et al.(2014) 38 13 32 T 545 oo 8507 IR
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