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Abstract: High-purity quartz (HPQ) is a critical material for high-tech fields such as
semiconductors, optical fiber communications, new energy, and aerospace. Its primary sourced
from granitic pegmatite, alaskite, and hydrothermal vein-type quartz. However, hydrothermal
vein-type quartz HPQ deposits, as an important genetic subtype, are rarely reported in China. In
this contribution, we investigate the potential for HPQ preparation and the metallogenic
geochronology of the Xiaohuaguo deposit located in the Wudang uplift of the South Qinling.
Microscopic petrographic analysis indicates that the quartz crystals in the Xiaohuaguo deposit are
uniform in grain size. Most quartz grains are pure and contain small amounts of linear inclusion
clusters, while planar inclusion clusters are extremely rare. The principal gangue mineral
muscovite predominantly occurs between quartz grains, while other associated minerals such as
hematite, K-feldspar, and zircon are present only in minor quantities. In addition, the Xiaohuaguo
quartz contains low concentrations of lattice impurities, with Al, Ti, and, Li contents ranging from
6.26 to 10.15 pg/g, 0.17 to 3.45 pg/g, and 0.16 to 0.85 pg/g, respectively. After purification, the
total impurity content of the Xiaohuaguo quartz sand is only 11.98 pg/g, with minimal residual
planar inclusion clusters, making it suitable for producing 4N8-grade HPQ. This discovery of
Xiaohuaguo HPQ deposit provides a new prospective area for the exploration of hydrothermal

vein-type high-purity quartz resources in China.

Keywords: High-purity quartz; hydrothermal vein-type quartz; Xiaohuaguo deposit; Wudang

uplift; South Qinling
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Fig. 1 (a) Geological sketch of the Qinling Orogenic Belt (modified after Zhang et al., 2019). (b) Geologic map of

Wudang Uplift (modified after Ling et al., 2008); (c) Geologic map of the Xiaohuaguo hydrothermal vein-type

quartz deposit.
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Fig.2 Representative photographs showing the field relations and textural features of the Xiaohuaguo hydrothermal
vein-type quartz deposit. (a) The Xiaohuaguo No. I orebody occurs as a lenticular body. (b) There is no significant
alteration development along the boundary between the Xiao Huaguo No. I Orebody and the Zhushan Formation.
(c) The Xiao Huaguo No. II Orebody occurs as veins cut through the Zhuangzigou Formation. (d) The Xiaohuaguo
quartz ore displays granular texture and exhibits a massive structure. (e) Minor yellow-brown iron oxide

mineralization is observed within the massive ore.
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FEBHRKA: () ARREAERE R
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H|EKA, Hm= /80"

Fig. 3 Distribution characteristics of Xiaohuaguo quartz and its associated minerals. (a) Quartz exhibits granular
texture with developed triple junction structures and bulging recrystallization, with acicular muscovite is
distributed along quartz grain boundaries; (b) Partial quartz grains display undulatory extinction and acicular
muscovite is distributed along quartz grain boundaries; (c) Minor muscovite is embedded within quartz crystals; (d)
Fine-grained zircon occurs as inclusions within quartz crystals; (e) Quartz demonstrates a homogeneous CL
structure without growth zoning, with euhedral platy muscovite is distributed interstitially between quartz grains;
(f) Acicular muscovite was observed under CL; (g) Subhedral K-feldspar crystal is present; (h) Hematite
developed within quartz crystals.

Abbreviations: BLG = Bulging recrystallization; UE = Undulatory extinction; GB = Grain boundary; Qz = quartz;

Mus = Muscovite; Zr = Zircon; Kfs = K-feldspar; Hm = Hematite.
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Fig.4 Photomicrographs of fluid inclusions distribution in the Xiaohuaguo quartz deposit. (a) Most quartz grains
are highly pure and virtually inclusion-free, whereas a small number of quartz crystals contain distinct banded
clusters of fluid inclusions. (b) Most quartz crystals are internally clean, while a few quartz grains exhibit linear
inclusion clusters at their boundaries. (¢) Banded inclusion clusters developed within the quartz crystal. (d)
Scattered planar clusters of fluid inclusions occur within rare quartz crystals and can be subdivided into three types,
including liquid-rich two-phase, vapor-rich two-phase, and pure vapor-phase fluid inclusions.
P2 AT R BTN, AMER AR R 2 B B AR AR R
CO, S, HR 2 AR50 5 1283 cm™ F1 1387 cm™ (& 52) , F£W] CO, EE LIS
HAFAE (Frezzotti et al., 2012) o X A0 F A it n] LUK 201055 A HoO S i (1] 5a),
J& T AL HyO-COr BiARAL (A, 1hAh, /INAE SR D30 43 1 S A L 2 A SRS I 31 HoO B
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Fig. 5 Laser Raman spectroscopy of the fluid inclusions from the Xiaohuaguo deposit. (a) Spectrum of liquid

phase H20 and vapor phase COz in a two-phase fluid inclusion. (b) Spectrum of liquid phase H20 in a two-phase

fluid inclusion.
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WA BASAE MR AT RBUE, 4/ NIST SRM 610, NIST SRM 612 1 NIST SRM 614
VERIMRIEAT 2 MR TE AR IE . ORI BE B 30 pm, SRBOBEERN 5.0 Jem?, i
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Fig.6 Box and whisker plots for trace elements of quartz grains from the Xiaohuaguo deposit
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Fig.7 Binary plots illustrating the chemical composition of purified quartz sand from the Xiaohuaguo deposit. The
yellow field is the high-purity quartz defined by Miiller et al. 2012. The data of Unimin’s IOTA CG quartz sand
and hydrothermal vein-type quartz sand of Russian Kyshtym deposit are from Zhou, 2025. The data of northern
India’s YD-2-D quartz sand and the Longquanping No.5 pegmatite vein are from Wang, 2025 and Guo et al., 2024,

respectively.
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AP CR FELRR TR T EERRRABEARERAE (Gotze, 2009;
MR %, 2022) o MRAE A SRS T R ERL S VR, RS 2% R T B I S B AR
G B AR BEAME G N A TE . o, ZE0 B AR Siv i B AR LS 7242 1 Y
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BH ST B4R SN, 75 R BE — O BH B8 7 Lt Na™ KR HE N (5 8% 1 S 35 47 i 47 # M2 (Jacamon
and Larsen, 2009; Gotze et al., 2021) o KEHISLIGHTFEL, SRR LLA REIK K M
Na &8, MEARERREA M ZRIESIEiE He BAI P (Lin et al,, 20200 . #AM, AP
Ti** R 7E Fik S DY T A 5 0 T R B AR AR I B R 2, A IR 4 20 e R BRSO A IR
(Tailby etal., 2018) o MAk, & LI BRI BARE, Bl THFEERS AP BRI B
TIAME B FAELE, WXELIA 2B (Phelps and Lee, 20200 o R, 57 bG8 5B 2% 3R 1)
FRESEIGE T HAEAE R LR (Miller et al,, 2012) . LA-ICP-MS JRA7 /3 #r45 H 2oR,
IERA AT AL Ti AL SEWRAS, HFBME 208 7.68 ng/g. 1.38 pg/g #10.57 ng/g
(6, % 1), RYIZA S SRR BT R AERT & w20 S JEORHR AL 2 A 2K

KA DA R R AR S B v s AR ABR ) 23 B8CR (Lin et al., 2020)

AR o IR, I3 A0 A0 5 A A 30 1) 0 S R Gk 0 U DR R AT R AEAS 3 B 2%, R E8 T I
TET SR L ERRPRE (M5, 2022) « HHEFWERY, NMERA G F 2
P A o B B R (RR R A Y, TR AR 0 SR A AR B R AT it
BEAh, ANERAT I G A R IEAF AEAR D BT R EAR, WA B AR AHa e
(13D o XM AIRAF KD B O YA 7T RES B AR SR A0 2 I A e b e /)y
TE RS2 5 A SERP ¥ AL Li 5824 9.08 pg/g A10.60 ug/g, 73 W& & 1 J5AL 7 47 (173448
7.68 pg/g f10.57 pg/g, FIRESIREE A TERIARA F 8 B B AR R A k. R
Bk, B R8BI L G R N RS AR ST D AR o AR, BTN i Al S R 5
M ] 2 AN

TR AR AT e 4h S R T PR LR AR % 8 & Na K. Ca F1 Mg 582173 (Gotze

etal, 2021) o KEMECEKRCFAEMISREAENAFTR SR, b REFRK 0



ORISR . A8 HsRlAT Jy, BEMTHIZE TALR A (Haus etal,, 2012) o B, #okige
RIBIF 5385 S U AL A L S A T v A0 DT R PR o — SRR R (ks 2024 JE s,
2025) o TEINLIRACERE , HURBLRE A iR B be 2 R A B A EZF B (Lin et al,
20200 o SECREOFABEAAL, ZOREGAIRG AR 1SRRG . FENURBRE T,
A SR RTORE S T i b L RGBT S DR B IR VA A L S A A5 DL B . (B R4S,
2025) o HAHFEREER, MMERGRZECAHIBRL AT 257« REEEERFELD (K
4a, b) , DEA TR PR AR O AR (Bl 4a, b, o, UA WD R4 JERRL S
PR ELEARE (K 4d) o XUERHER I, /LR A3 EURL 148 K 2 B A fL 22 R v L
WA R T ZA LR G345, MERATEPI Na. K Fl Ca TR S EEZZERTIHE
B IOTA CG. % #7 RQ. EPEEALHES YD-2-D KW RIT 5 51 dib i k& At oemb (| 7)
HHE—EsE T R A A A B RIFMERME (Gotze etal., 2021) .

MR a9 F gk o) AT Mbrite, e ORI I N 2 A m SE b A e 3R R
R< 20 pglg, Hf RS REEM< 2pg/g, Ry 5. BEL L. HTRIER S R EAI< 2pg/g,
st 2 AR AR o BE<<0.8% IR BURLEL (7 S JTRE B =95% (k5245 2025) « &4 45,
ANIE RPN A SR IR BRI R TR &8, RPE S 8N 11.98 pg/g, Na + Li + K
TN lug/g, Fe + Ca + Mg + Ni + Cu + Co %8N 0.72 ug/g, ¥WMMT RN ER
A AR TTC B AR o R AR R TR T SR AL 5 A SR A B AR A K R Gt
PPA, (HEETLUF =5 R, ARSI A /INE R ST 58 H 46308 F T i B b U ) B
K T7: OERFMIL T, $240 5 )/ NERA Serb 500 e B A = T4 7= P )2 11 I0TA
CG B a7 Jetb R R 3R m AR, 460 40 A SR TR 44, AN/ A R 75
AR ER WAEE RO EE AR (B 8) s @TEMMIMKLAR . #2405 ICP-OES MM /NMER £
Pirh Nay K fl Ca W EAAF S EHEMT I0TA CG ML (B 7) , M
UE T H A Z A B A A HRFAE s ARE WAL 25 FH 1= SRR A IR A R 7 Bk, %A =) b
FH 42 77 53 BH X KA S R i 2% B AR B 44 (https://baijiahao.baidu.com/s?id=
1852199516231546426&wir=spider&for=pc) , EIRASBEM & SRS 15 R IE T /INMERD IR,

EAZ GRS T DX A S B v 2 5 B 4% v s Y ) LR



Kl 8 AR T /INMERIRA 5 A 9ekb 50 e Wl 7] IOTA CG 4l JEib X L

Fig.8 Comparison of the optical characteristics of Xiaohuaguo quartz sand and Unimin's IOTA CG HPQ sand at

different fields of view.

4.2 XX IR B 2 B4R s

H I R ORIAR S AR AR AR F 45 R B, R0 i B e | AR DR A 1 3 I
BRMIEARTE R, A SRAE ZSLR NS [ RER S, 5 =8I R
MR RIS K S E ) GIMERGEE, 20005 Z1E/K5E, 2005)  Hd, ERLE—F
LA e A B E AL SN R INUZHE AL T /N RUBE FA -1 B8 A A= B9 VIR S 5
R = K308 o A 32 DU DX N B R R A& S B0, DA NW fA] s NE [a) A1 EW [i] {51
PR B TURM G AT - HE P B RO RHIE, R bRk 47 T AR AR b R4 (4 =40 s T
I LB N T =B 0 pp e s, KB MRy T GRIEKSE, 2005; MK
%,2006) o SRFVCREIGSITE R T DL BRIV BN R I = B 438 L SRR (Yue
etal, 2014) o JUEARIKBIFIFARIAG NERIIA B F 6, B ER/INERA TP M
AL SRR T2 COy FIRAS HO 4ALp, AHONAE HoO WidHE MR (K 5) , 5450
TARIE COy FRAEAL, A ST H ™ 1 1 5 XA A B U0 <. ek, K&
AR R R, BRI A X () - VA S B AL P TR0 A (Ling et al,
2008; Wang et al., 2016; FKZ4EIESE, 2018) , T FER AL LRI TCAH KA Tl . /IMERF BT



S OIR R - B 20 2, R AN K AT R B P -TR IR SR AL IR A T SR o AR, 7E 5
MG RS, AR AR E IR S P Si0,, FRITFE WA FEALHT i A i
AR & SEDTIE T B AT 5 . Bl M W R/R B Kyshtym #RUK 2 sl
FYE IR, HIE RO A A5 — AR 5 F 3R S BUS AL T S A FAG, TEAL G B 7 I ITTE T
F AT G 0 P A e P A DRI, A S SR IR SR R AR 55T T MR R (Gotze et al., 2017) &

KT X AR B A FH O A Sl B ) 2R, Aok S T R BT R (Gotze et al.,
2017; Zhou et al., 2023; FRELHKEE, 2025; BIWAE, 20260  BARTIH, S HHZE M N AT
AR O A T OB s A AR A Dk AP TSRS R A R, IR MR
FAR S FIERE, e s AT LBRE (Miiller et al., 2012; Zhou et al., 2023; 7K5%5%, 2024;
FARTCEE, 2025; BIRAE, 20260 o W, $REL Tysfjord #HIXRAETE . 5578 T AR TEAT dh s
A DE, H AL Tiv Liv Ge #1 B 45 FUR % 0 3 (FLEL & BB REAIS,  HLRLAA AL 320k dr i
WA HEAE NEAREAT (Zhou et al., 2023) 5 [E Spruce Pine [ i 41 fh A N & i m 4k Fr
EARRIAR TR, A JER0ORL R AR A A IR AR o UKL ST A BV TY IRk A4 i e 2 AN
m s HERR CEREIRAE, 2025) ¢ HRZ S R B Kyshtym #GBUIK YA G755 — 1M S
MAFRAERT, BAGSE ARG R A i E A LRI R, T el 15
FIHE— DT (Gotze etal,, 2017) 5 FREALFRIG IR I 10 54 5 BKTE R SRR KB AR
JRA B TEAE R, A %R A B8 AT HES, (23 T Sk 4450 R A 8o £
EIRER A (BURSE, 2026) o BTG WA E KN WA BOMRE TR, EARTHE
(2019) Rt : FIZRU& 2 M DX - 11 70 T 2 R L 2 M 2 B 3 AR T G A AR AR
FAER, REAA=E. Bath, KA. RA. S ARGREAST WS, ZRRE
539 322~540°C Hl 344~431°C, 5= 4G NS FRE VARG X — AR S AT AN L4511
e AT LT TR 4R S AH ZE A0 DR AR o 2% A — B0, R e R i X =8 42 (8 4
AR TFAZ X AT S ALY o AINAE AT T T I HH 11 31 25 B 8 o B A B0 A IR o A 25 S U
fit, 54k Tysfjord. & Spruce Pine MM % M Kyshtym 5528 378 51 204K 1) e 4640 980 IR
F AR, D 2 I R 2 T M X L A% R A R R A A

W VEAN A ARAT, FRIEKSE (2005) IAFSRIGTE Y BER N R BB IR, 11
- TR T RN LU TR XA 1 3 T i . FE 2 IIMIG TR Bl v, Gk R T R R H kg
I A B AR R AR A T K E M S A 2. Blhn, X Py A HRIR A RO VR SR 3 45 - 4R
PR 0™ AR TR 25 3 52 390 4 T A T P P T 2R TR R s ) (2 42 5%, 2003; Yue et al.,
2014) , ThEPEANER A ST NW [R5y (Gk4elg%, 2026) o thah, FMRIEE



G X AE R =S bR 59 7RI S LG AR D, KE T R A A e f i K AR
Mg EMAERER CEAFSE, 2019) o X—F 5% R id ks A FEAR AP, Ti*
AR, IR GEAR N IR . 456 Bl XA AR T RFAE A B A Ah Al
SRS, RS H R IX A R = 5 2 m A SR R BIRIE, AT R R i AT
Fe J I TR KA ST i A S R AR Xtk U NW TR S5 I K & 4% HH AR o
bk e s, B TR AR SRR ) BT AT

5 45

(1) NE R AR ISR 205 AR A S N 1198 ngle, LIRSS FSER AR
TS RISR B P L BER A G 55 B WA ] TOTA CG B ab i SRb AL, A8 T
R R T 7

(2) PRI TSR 2 8 B AL 1 L TSR R, T U T R R
ORI ALAR A T BLAF AL X A 00 o 4 T A PR R A R AR L % el
FBETT R IS R AL o DRI, 2K A R R - W SR P A 0 138 A X

B

ARSCZWALE HARR RIS TIH (k5 2023AFD207; 2025AFB962) 1 rf [ 15 1 5 )
TiH itk 5: DD20250208809) (3Ll BE . 2200 B b A} 2R AR K A% 5% 55 AR AL
BN A BRGS0 1 By, LRI AL M ST R 35 )\ R K A 2 2 e 4 AR DR o [ b 5 K2
R PRSI At 70 A2 5 R 7E B A0 AR s i K D0 B o AR IR0 9 07 B 42 VT o 5 K e i
LS T G
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L1 DMERF R AT LA-ICP-MS $UX 52 B AE

Table 1 LA-ICP-MS in-situ trace elements analysis data of quartz from the Xiaohuaguo deposit

TLEREE (ug/g)

WRg S bR - :

Li Be B Na Mg Al K Ti Mn Fe Ga Ge

DO013-1-1 0.47 bdl bdl 3.61 0.33 8.75 bdl 1.41 1.90 bdl 0.13 1.71
DO013-1-2 0.83 bdl bdl 2.70 0.36 9.47 bdl 1.28 0.88 7.17 bdl 1.78
DO013-1-3 0.75 bdl bdl 4.04 0.54 8.58 bdl 1.68 0.62 bdl 0.20 0.28
DO013-1-4 0.49 bdl bdl 3.15 0.46 7.79 bdl 1.43 1.53 bdl 0.10 1.40
DO013-1-5 0.63 bdl bdl 8.13 0.79 6.95 0.24 0.57 1.07 9.44 0.22 1.21
DO013-1-6 0.52 bdl 1.57 4.45 0.59 7.51 bdl 1.75 0.87 bdl 0.08 1.49
DO013-1-7 0.40 bdl 2.05 1.65 0.11 7.42 bdl 1.11 1.20 bdl bdl 1.26
DO013-1-8 0.45 bdl bdl 1.72 0.14 7.47 bdl 0.85 1.48 12.3 0.34 bdl
DO013-1-9 0.45 bdl 1.74 1.27 0.18 7.44 bdl 1.53 2.07 bdl 0.17 1.21
DO013-1-10 0.58 bdl bdl 0.74 0.07 6.89 bdl 2.06 1.03 bdl 0.18 2.38
1 DO13-1-11 0.37 bdl bdl 1.03 0.11 7.77 bdl 1.04 2.11 bdl 0.11 1.22
DO13-1-12 0.57 bdl 2.73 1.19 0.11 7.53 bdl 0.17 1.41 bdl 0.18 1.99
DO13-1-13 0.51 bdl bdl 2.50 0.06 9.31 bdl 0.88 1.41 bdl 0.10 1.56
DO013-1-14 0.66 bdl bdl 1.53 0.20 7.69 0.61 0.84 2.30 bdl 0.12 2.57
DO13-1-15 0.47 bdl 0.26 5.82 0.56 9.12 bdl 1.56 1.51 22.1 0.28 bdl
DO013-2-1 0.60 bdl bdl 2.38 0.18 8.19 bdl 0.88 1.25 14.6 0.05 0.82
DO013-2-2 0.83 0.04 1.72 1.96 0.12 8.10 bdl 2.69 1.25 1.27 0.08 0.61
DO013-2-3 0.58 bdl 0.13 3.23 0.27 7.83 bdl 1.22 1.45 bdl 0.19 0.77
DO013-2-4 0.61 bdl 2.17 1.63 0.33 7.51 0.02 1.16 2.15 bdl 0.25 1.40
DO013-2-5 0.63 bdl bdl 291 0.22 7.62 0.36 2.06 0.73 bdl 0.11 0.39
DO013-2-6 0.60 bdl 0.19 1.30 0.26 7.15 bdl 1.22 1.86 12.5 0.27 2.12



DO013-2-7
DO013-2-8
DO013-2-9
DO013-2-10
DO013-2-11
DO013-2-12
DO013-2-13
DO013-2-14
DO013-2-15
DO013-3-1
DO013-3-2
DO013-3-3
DO013-3-4
DO013-3-5
DO013-3-6
DO013-3-7
DO013-3-8
DO013-3-9
DO013-3-10
DO013-3-11
DO013-3-12
DO013-3-13
DO013-3-14
DO013-3-15
DO013-4-1
DO013-4-2

0.47
0.40
0.78
0.66
0.79
0.85
0.45
0.42
0.64
0.36
0.62
0.69
0.16
0.67
0.30
0.55
0.56
0.66
0.60
0.50
0.70
0.25
0.62
0.41
0.70
0.66

bdl
bdl
bdl
bdl
bdl
0.10
bdl
0.10
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
0.09
bdl
bdl
bdl
0.06
bdl
bdl

0.55
0.07
bdl
bdl
bdl
2.00
bdl
bdl
2.14
3.61
1.95
1.74
0.69
bdl
0.03
0.61
bdl
bdl
1.11
bdl
bdl
0.09
bdl
0.86
1.50
3.14

1.53
1.21
1.42
2.33
2.60
1.64
2.67
2.86
1.84
1.00
2.12
2.08
2.17
2.92
1.32
1.48
1.65
2.77
2.28
5.51
3.05
0.96
2.09
1.41
1.62
1.01

0.20
0.18
0.17
0.23
0.22
0.21
0.39
0.27
0.63
0.20
0.31
0.14
0.16
0.20
0.20
0.15
0.12
0.20
0.20
0.38
0.24
0.06
0.18
0.04
0.21
0.07

7.40
6.96
7.26
9.60
8.91
8.81
7.57
7.57
7.85
8.91
8.03
6.98
7.04
7.30
7.61
7.81
7.40
7.07
8.29
8.25
10.2
7.73
7.22
6.88
7.02
6.37

bdl
bdl
bdl
bdl
bdl
bdl
2.83
bdl
0.02
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl

1.38
0.40
1.93
1.00
1.86
1.88
3.23
bdl

0.34
1.25
1.64
1.47
1.53
bdl

3.45
0.29
2.64
1.53
bdl

bdl

1.29
1.71
1.12
2.56
2.06
2.39

1.47
2.10
1.35
2.21
2.29
2.39
1.14
1.65
2.46
1.37
1.21
1.52
1.51
1.01
1.17
1.50
2.21
1.43
1.28
1.94
1.75
0.76
2.28
1.40
1.61
2.29

bdl
0.81
bdl
10.5
6.98
1.96
0.50
7.32
1.43
0.86
16.4
bdl
bdl
8.77
2.20
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
13.5
bdl
15.0

0.08
0.01
0.21
0.01
0.08
0.18
0.21
0.18
0.10
0.20
0.17
0.11
0.20
bdl
0.15
bdl
0.14
0.10
bdl
0.10
bdl
0.15
bdl
0.04
0.06
0.23

bdl
2.35
1.94
0.79
3.03
0.55
0.70
1.54
0.01
1.79
2.11
1.47
0.39
1.56
1.77
0.09
3.24
2.77
0.50
3.40
1.29
3.29
2.59
3.39
0.55
2.46



DO013-4-3
DO013-4-4
D013-4-5
D013-4-6
D013-4-7
DO013-4-8
DO013-4-9
D013-4-10
D013-4-11
D013-4-12
D013-4-13
DO013-4-14
DO013-4-15

0.48
0.46
0.44
0.57
0.60
0.55
0.57
0.46
0.60
0.69
0.76
0.60
0.63

bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl
bdl

0.63
bdl
2.10
bdl
bdl
1.05
bdl
bdl
bdl
bdl
1.72
bdl
bdl

1.77
0.40
1.20
0.89
1.18
0.68
1.49
0.46
1.32
1.15
1.57
1.77
1.64

0.12
0.04
0.09
0.01
0.14
0.01
0.22
0.05
0.23
0.13
0.17
0.11
0.20

6.79
6.65
6.43
7.78
8.17
6.36
7.40
6.56
8.24
6.26
8.09
7.43
6.82

bdl
0.18
bdl
bdl
0.57
1.45
bdl
bdl
bdl
0.92
bdl
bdl
bdl

1.84
3.32
1.81
0.17
1.24
1.06
1.26
1.47
bdl

1.22
2.49
2.37
bdl

1.83
1.64
1.58
1.56
1.48
1.58
1.07
1.19
2.33
1.62
1.67
1.58
1.84

bdl
bdl
0.44
7.84
bdl
bdl
11.7
9.33
5.24
bdl
2.69
bdl
19.8

0.27
0.01
0.25
0.23
0.17
0.14
0.01
0.08
0.00
0.14
0.28
0.14
bdl

0.48
2.86
1.92
0.36
2.73
2.61
0.69
bdl
1.30
3.61
0.83
3.32
0.86

£iE: bdl= (K THRHKR



2 RAZJE/NER A TERD ICP-OES 4 it 3 & B AFIE

Table 2 Trace element concentrations for purified quartz samples from the Xiaohuaguo deposit

B Al B Ca Co Cr Cu Fe K Li Mg Mn Na Ni Ti Zr  Zn P total

. concentrations (pg/g)
INER 9.08 0.03 036 0.01 0.01 001 026 029 060 0.07 001 0.11 0.01 1.08 0.01 0.02 002 1198
IOTA CG 14.0 0.10 060 wud 0.01 0.02 030 0.70 050 0.04 003 090 wud 120 ud ud ud 18.40
JIRPE 5 5 16.5 0.01 3.05 \ 0.00 0.05 0.13 062 334 021 0.14 1.00 0.04 435 0.01 \ 0.01 29.50
5 e ik 263 1.67 4.72 \ 0.08 0.16 028 040 040 0.09 031 4.84 0.00 355 0.02 \ 0.02 42381
ENfE YD-2-D 7.06 0.19 1.25 \ 0.00 0.08 141 039 0.15 0.05 0.04 1.03 0.01 8&.13 \ 0.01 043 19.62
RQ-2K £ J&fh 5.00 0.10 0.50 \ 0.10 0.10 040 030 040 020 0.01 050 0.01 3.00 \ \ \ 10.62

Miiller et al. (2012)

30.00 1.00 500 ud ud ud 300 800 500 ud wud 800 wud 10.00 wud ud 2.00 50.00

SE XA

FiFud= REX



