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Fig. 1 The geological sketch map of Qingyuan-Yingde area Northern Guangdong Province
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Ag.Zn,Co,Ni,Hg.,S fHXf 374k, M Mo MBI A FH ST E. NR 2 KEF . EFHFTREXPZ
ZEA K A (5. 01ppd) , B RA— B & &K (2. 820pb) . HrFEHP RS SEE
BAKPHERFHHE Xa fRBE T & BK P ILAFHE Xe ¥ L HT , Xg/Xa £ 0. 91~
0.95 Z i), HAF B AFH /P (19. 02~44. 56 %) , & & BB B B /N (1. 0~6. Oppb) , FLEA &
CEER ST AEREY SN . R, xR E AlLLMg K, %] Na,Ca;K,0>Na;0,Fe0>
Fe,0;,A1,0;>K,0+Na,0+Ca0(F 3), Bib, i &L E A Mg0>Ca0, FHEHI A H Mg0,Ca0
T A% E SO, B E .

T BEHXXERERBEMETRFHEE (ppm)

Table. 1 The average contents of microelements of regional Sinian strata in Qingyuan-Yingde area{ppm)

Tt & a A H 8
o] N 8l cu | Po| zn [ Mo | W | As |6 ] Bi | o Ni 8| g |
g (ppb) | (ppb) (ppb) T~

FHEE 3.52 | 45. 0 |72.84|25.57|78.76(1. 207 4. 256|29. 98| 4. 838 0. 555|11. 09/30.90| 11 [309. 12

250
W AEFER 0.82|0.64}1.55/1.60[0.95| 1.09]3.27|17.63| 9.68 (61.67( 0.61 | 0.53 ] 0.13 | 0.66

T R

1431 70 47 16 | 83 | 1.1 | 1.3 | 1.7 | 0.5 {0.009| 18 | 58 | 83 | 470
(HEER ,1962)
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: —As,Sb.Bi. Hg; bR —W; b3k —Au, FH

®2 EKEREARMEDE S BISHERFISUE (ppd)

Table. 2 The geochemical characteristic values of Au content of regional Sinian strata (ppb)

o lessmmns|meaxin| wxs | SOAT \rea pew ems
» FHAE
Xa 3. 67 5.01 3.10 3.78 2. 82 3.12
Xe 3. 43 4. 66 2.98 : 3. 47 2.70 2.84
Xa/Xa 0.94 0.93 0.93 0.92 0.95 0. 91
4 0. 84 2.25 0. 59 1.21 1.12 1.03
Cvi(%) 23.12 44. 58 19. 02 32. 48 40. 00 33.28
BAKER 4.0 6.0 4.0 5.0 4.0 5.0
BAMNER 2.0 1.9 3.0 2.9 2.9 2.0
e B 51 35 55 30 45 34
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Table. 3 Petrochemical compositions of Sinian strata in QingyuanYingde area

R o R R G a3
fig HEER Si0; | TiO; | Al:Gs | Fe03| FeO | MnO | Mg0 | C20 | N2:0 | K20 | P05 | H,0 | O, | (%)
B | 2Z8a%% (74.98(0.90 |11.50([ 0.64 | 3.70)0.06 | 1.51{1.18|2.30 | 2.10} 0.14 | 0.05 | 0. 89 |99. 95
E'Z ERAEHASE (62.12/0.95{18.34( 0.96 [ 5.60 [ 0.05(2.77 | 0.56 { 0.58 | 3.80( 0.11 | 0.17 | 3. 46 |99. 47
g | FEARH |77.36/0.9810.38) 1.2 2.78 | 0.04 | 1.45 | 0.67 1 1.60 | 2.20 | 0.11 | 0.70 | 1.13 99.90
B |- w2 |60.54] 0.95 [17.56| 1.49 | 5.65 | 0.66 | 3.02 | 0.26 | 1.30 | 5.30 | 0. 13 | 0. 16 | 2. 59 |99. 60
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2.1 HMEPERAXMBARNEE
HTHBEHRRXFBERASEHBEERARLTLENEE, HWE T BB K.
LN EARMBEPERAXHMECENSE HSBEMTEGE H. AR 4TUEHY,
HE B Au EFEHBAK (3. 04~3. 42pp) KT R EEH Z#Z M TR (% 1,3. 52ppb) . M
R2ERSMU,. KAZBAEAL TRA—NDERBEREHESBHYTBHURKEHR
EEMBTHE _ZBRE. . CZ AR ANGREPHESEHRETHT, EHEAA Y
— 1. Oppb,
A i, 5 K% i, Cu Pb.Zn Ag As R 47 ,Bi.W . La IF A\, Tfj Hg.Sb.Ni.Nb |25 4L R

x.
#4 MEFRTSLHMELBHXMBTRHOEE (ppm)
Table 4 The abundances of Au and other microelements of nonauriferous Sinian strata (ppm)
Au | Ag Hg 5
= A: Sb | Bi S Cul|Pb| Z La Nb | Ni
B RH (ppb)|(ppb) ) ' (ppb) Y " " Y l ¥

- 3.421 40 13 |0.99[/0.40} 33 | 6.6] 2.4 117.6/12.4|25.0| 33 | 36 | 14 | 28

BEK 50 °
WBAY |0.80)0.57) 7.65 |1.98]44. 44/ 0. 40|5. 08| 0. 96 |0. 37|0. 77| 0.30 | 1. 14]1. 24| 0.7 | 0. 48

SEHE 3,04 22.5|4.0] 1.0 7,80| 3.0 |26.2[15. 9 45. 2 28 | 13 | 30

HR b 55
WREN [0.71 13.24(8. 00)111. 11 5.62|10. 48(0. 56{0. 94| 0. 54 0.97|0. 65| 0. 51

FEHE (3.2 35 121.07]0.6(0.36| 50 | 7.4 2.62|18.2|7.60|52.95| 38 | 32 | 14 | 33

Bk 243
wamEN [0.74]0.57|12.76/ 1.2 | 40 | 0.6(5.69] 1.05|0.38{ 0.5 0.64 [1.31]|1.10] 0.7 |0. 57

e B (4G, 1962)| 4.3 70 | 1.7 | 0.5{p.009| 83 [ 1.3| 2.5 | 47 | 16 | 83 [ 29 | 29 | 20 | 58

2.2.1 HBEPRLMBRELIFIEE
BRERASEHEFT SRR EFREES E B (K 5.K6). ZHEEHGEHRR
— 22 pE (F 5B Xg/Xa 7E 0. 84~0. 99 Z[H],Cv £ 17. 12~59. 19% Z |5, & & BFE 1. 0~17.

@ BOE.SEHFHNBXER—FHOLT RER . (HFEHRT M 1990 #H
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Oppb Z i, BR 5 K MZ A A, HEEMBZ PRSMER LB TN . XWiiH, EH
PN, RERAAS EHET ST HIER R —EEP B LEH 1.

%5 MEERSSHMETSSRINHITRILSEE (pob)

Table 5 The geochemical characteristic values of Au content of nonauriferous Sinian strata(ppb)

poy Mnxeazers|czenmrs mrr | SOEY lige pos| smes

@ a%EsE |- , .
Xa 2.78 4.18 2. 06 3.82 3.0 3.0
Xg 2.63 3.52 2.03 3.37 2.83 2.71
Xg/Xa 0.95 C. 84 0.99 0.88 . 0.94 0.90
o 0.94 2.47 0.35 1.52 0. 64 0. 64
Cv (%) 33.88 59. 19 17.12 42.09 21.32 31.22
BRER 13.0 1.0 13.0 17.0 4.0 4.0
BNGR 1.0 1.0 } 1.0 1.0 2.0 2.0

T 42 134 86 48 17 21

#6 MERFELHMETSEMPRUCPIHEE

Table 6 The geochemical characteristic values of Au of nonauriferous Sinian strats

m A Xg Xa Xg/Xa o Cv(%) RS
Bk 3.05 3. 42 0. 892 2.19 64. 09 50
B 2.89 3. 04 0. 953 0. 873 28. 75 55
1S 3. 14 3.20 0. 981 2.41 75. 31 243

¥ Xa, Xg.0.Cv B AEARFHE LA FHE FEEMERRZR TR

2.3 BEPERFXREXTRIHER
AT RZERHRERBEBERATESHRBE TSN & RBAREIEIRI, BRI H
FRRE N — SR E R IR NEE AR TS & BT U & & B2
REEFEMM B AEE A EE D ERERARK, ANE 2 PfLEH, REEZA & &
JZ @i 4 A RO IEAR B E S A CABRBD) SR BB . € & B EE LBE £
M EZS S A0 U B X L0 R B R 2 7 I K B SRV T i P B sk b 3 B R g Sy 3 B i
i
2.4 HMEPERAEXTRNEESRE
DR A& BT & S HEMBTRNITRA SN H /Y A SO w6 # Ak
EAMDMKHERERMEHTT R BIREHHUIE 3. WE 3 Pl B FILRS L a.
SEEEHETENRRHAEY, AR EHE RO ETHITRAS . R A TR
ALaBA-TERH AN IREE. EREEEEMHERBTRNES AT HE H
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Fig. 2 Au distribution histograms of nonauriferous Sinian strata in Qingyuan-Yingde area
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Fig. 3 R-cluster analysis of microelements of nonauriferous Sinian strata.
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FREGE D AR TTHURS, BHBBRPE LA ML ERB TR REASER
WL, Au G RILEFR— M REM LM RE R AR E T L KETRWEFER/N R
BN SR RE—FHARUH LS. A ARENTEHE, TRAS T B
RIE BBRILRE LR — M e B R ERALE.
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Table 7 R-factor analysis results of microelements of nonauriferous Sinian strata

B oA o H Fy F; F, Fy Fs B
) RityEmm 0. 200 0. 340 0. 422 0.504 0. 580
Bk — 50
. TLEAE La.Co Ag. w Nb. C» Bi. La Au
Rt ERR 0.199 0. 394 - 0.602 0. 707 0. 780
BARLT — 55
TERAE ICu.As.Sb.Ba.Ni Zn,w.Sn.Nb |Zn.Cu.Ni,V.Y Mo, Ba Au
RitFEHR 0. 223 0. 327 0. 455 0. 558 0. 659
(=125 243
SLER4AE Zn.Y,Ag.Hg Sn,Cu,Zn Ag,Hg.Cu As.Y Au,Ni

HEEFREAT 0.30 KPP LIRBGCEAS TH

3 BRERETSHZENIIRALARFE

HTHAEEMXREE RS S B MBI, ZCEF T HN ST R EEFHE
FERNROEHEST OWET HE—FN DX RERZMZ, DRI F T SRS
b R — e [ DX R B R RN R S BI K HAT T RE M AR TR T
ERAEMBTROEE.

3.1 HMETFSREXNEBARNFEE

#: HOHXMERSSMBEHNETRTHEE (ppm)

Table 8 The average contents of microelements of auriferous Sinian strata in Qingyuan-Yingde area(ppm)

1
Au Ag H .

Hi 5 I H As Sb Bi 8w Cu|{Pb| Zn | Mo | Co | Ni Y Fedh
(ppb) | (ppb) (ppb) ¢

FEHE 19.43(124.1(52.50[11.09| 0. 45 |106.5|4.0562.8{31.6/135. 4|1.25| 13 |32.90| 48
45

takal
WHERW | 4.52)1.77|30.88|22.18] 50 | 1.28|3.12|1.34|1.98] 1.63 |1.140.72| 0.57 |1.66

FHE 17.2 |119. 2148.39(11. 46| 0. 40 |170.0}3.90|77.6|37.21200. 8{0.97[12.4(39.21| 43

i e B 41
WHEER | 4.0 | 1.70 |28.46]22.92/44, 4] 2.05| 3 |1.65/2.33| 2.42)0.88/0.69] 0.68 |1. 48

M7 B (MEIK,1962) | 4.3 | 70 | 1.7 | 0.5 [0.008| 83 |1.3| 47 | 16 | 83 |1.1| 18 | 58 | 29
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B e A B R GE 24. 21ppb) /A FHAK (11. 72ppb) , HI K KBS X 20 &5 & (3.
52ppb), AR BB LT T KMENEH ETELRE. Hd,Au,Ag,As,Sb,Bi ,Hg, W ,Cu,Pb,
Zn Y SERRERRAT 1L, HBEEA;Co.Ni IRERBUNT 1, BRI T Mo AR
X.

e, SHEEMRX KSR ERME GE DFETX L, 7L P A Au.Ag.Cu,Pb.Zn, As,
Sb.Hg E L EBRATARTTIATLE B W EH T Co.Ni MIABELLRK, FERH, S&H
BHRTFATE EHTERIBEUAKRTEE OFHEAELBEPHTH TR EA
TLEREUARAKRTLEEALA -BE O, RHSEHBEPHT L TRA4EL LRETFELR
R,

3.2 MEDPEHHIRLFIFIERE

 ERBXESHET SR ERFEEERE R (E IR IOFEERAATEHEN
HRBEMEHCIHES ME 6, REMEPE BEGTEKVFHHEATHIE Xa B B 82 Sk
&S EK P8 LA E B Xe, Xe/Xa BMK0. 43) iR RENR A (C19.8%) . &
HEHEFHEEERESIBR, SABAYS WA T EETTMFEASIRFIRET BEY
EEEEE.

9 MERTEHMEFL S HIMERLFEIHIEE (prb)
Table 3 The geochemical characteristic values of Au content of auriferous Sinian strata(ppb)

s FER| x Xe | Xe/Xa | o | G6) |BAER | RAER| HEH
AE_E8RE 24. 21 6.3 0. 26 56. 18 232.18 158.0 7.0 35
ZEBAERE 19. 07 6.87 0. 35 38.71 203.84 | 125.0 3.0 30

A% 11.72 5.02 0. 43 23. 40 197. 80 45.0 4.0 31
F10 BERSSUMEPSHMBRLPRAE
Table 10 The geochemical characteristic values of Au of auriferous Sinian strata
B A Xg Xa Xg/Xa o Cv(%) B
5 bul 7.02 19. 43 0. 361 40. 40 207. 95 45
HHow B 6.7 17. 2 0. 389 35. 80 208. 14 41

3.3 MEBPERAXMBARNSIHER
BHEBRXBERGLSHBEFEHIARRE O, LRESEAFER B H. B 55X
EeMBEDABENZEN. NEITUEBRRERSSHEVT ST RO L ERS
H3 R IE 4R 5 [ B, X5 A th b 08 R AS . T B e it 2 o i £ R ey 2 01 2 STt R 1R A o
BEBmMGER.
3.4 WEPENT MFELAL
WEFENEFS, UHEAFBAENRESHNEN ERRESVAHEERE . HE



34 EAE H=M HR R R A

B >
03 046 Y 12 s N i lgppb 03 06 09 1215 18 2t 23 [

. ThRBA:a BN b M
B4 BAEMRXBMERESSHEBEPESIS TR E(2%)-ppb HEL 5 :5(%)-Lappb WHIHRI ),

Fig. 4 Au distribution histegrams of auriferous Sinian strata in Qingyuan-Yingde area

ST YELLL. EHFHNEVEMBERZFAEFAR, REMEERT MK AN ESED (P
FF L BEAEC, 2R YR, AR EHICR (FERRAEM /M. FHERN 7%+, B
AL 15% ., WHRETHORE) TS S REE & 3. 21~5. 6ppm (K 1), MENE R E
BRSO HEN S BIBE 0. 12X 107 ~0. 28X 10 ppm) , £ 24 & B N3X 0. 081~0.
37ppm, FEBS, AXZHEMUEST KNS BETEREEZET 2. EXAREMUEEERE
W, HE,AMANNKHNHAREEEBRERAEAAT, BRARTFREARETO, &
BB A3~0%, BEV FTEER RS M,. &FTE AN 1. 35ppm, HRE T ES A T HRE
TR B ERZ PRy S8 MAEGTAE. ZFNES R’ (5N 0. 10X 10" ppm
0. 80X 10 ppm) W 5 FH ST X &S HZHKM ., BHATLUAK, AR &S EEZNR
EEHENRKT PoBELR FEAINFREARZPHER. Q. BEE5REF B, &
BESTHREREEAREZSSHZEZ FO, BHREV PHRRENUELSHBESZBKE,

M, BIHN ST KT E BB R (9 7= S HE ), 1990, 8.
Z0H, I TN ST R B R R (87> 5 HH,1990, %],
SO AN, BER. SR E — EEMX B H R R ERBPESUBITROIA . CHETAERER).$
57,1991, 51,
@ Bk BAHFNEERERERNEERE S ST YR, GRREMR), 1990, FF].
® BO%. BAHNEHREFRERNEARESETRNXR ChRFHRY, 1990, 557,

®eoe
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Fi R RERSEHETARRENEARKASEHBERRS.

#1l RERTESBEDETHHEESE (ppm)

Table 11 Au contents of individual minerals in auriferous Sinian strata(ppm)

s 7 v " % vy # B Bz HKE & #
BE w = 15. 06 38. 65 13.81 0.78
i e YR 0.28Xx 10! 3.21 0.13x10~" [ 0.14X10~! 0.37
ET A REEEE 0.12Xx10°! 5. 61 0. 081
(EHH 3. 1990)

3.5 WEPESRAXTRIESKIE
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Fig. 5 R-cluster analysis of microelements of atvriferous Sinian strata.

BEFNET XAHMTEET L X0 EE R B HE S0 ir ¥, 3517 R BB (E
. HEBEAESHENNBENET,. EeHETESH TR TEAR KR,
BEMITEAS. BAFHE s FAMTEWE SO TRAGKIEFELER, HALRGH
B, TEM SN =M E a. Au-Ag-Cu-Pb-Sb-As; b, W-Bi-Hg ;c, Zn-Co-Mo-Ni, F—IHEH
STATRAR A EFEHEBERAAESHBEPRUTHE TRAS KT L ZE PRRT
ATCEHGER -, BN TLERAEGTHANET LB BEMT LT EAS : E=A 4
GEE - F o RAEAEY A ERER R EFFHEE REAARAKY CEAE —
BomEHATRAEEPHHBTRAS,

RI2AZB R BEHBUTEHRE R BRIEN FATRIERH FERAEE. £E FRA
KF 0.30 9K F LR TEASRMAFETER. B F. F.F.F.F AN EHEFHFTZE B TTERE
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0%+, MBS AARXE:Ai— Au,Ag,Cu,Pb, As,Sb; A,——Co,Ni,Mo, W; A;—Hg,
Bi.Mo,W ,Sb:A,——Ag.W,Bi; As—Au,Cu,Pb.Zn, H#FEXWT .FI K& L& EHRL
WL Fe RBRA R R TR A Fo AMBB BT LIE S P BRI Fs e —4.8
ity k. LERBREASSHENS . P BN EHE FREEWYHTEE X, ‘f‘

%12 MERSSMENETRRUEFHMIGES

Fig. 12 R-factor analysis results of microelements of aurifarous Sinian strata

Hh M m H F, F, Fy F, Fs HmE
B FETR 0.275 0. 395 0. 536 0. 643 0.733
oW Au.Ag. As 45
SLERAE Ni,Cug:Pb Mo, Co Ni Hg.Mo, W Ag. W Bi Au.Cu.Pb.Zn
Bit FERH 0. 294 0. 347 0. 471 0. 575 0. 660
e 1 £ Au,Ag.Cu 41
IE & T Co.Ni, W Hg.Bi.Sb Bi Au.Pb.Zn
SRAE Pb.As.Sb ! & !

4 HERMEXARTUERMETRKPT U TRAS

FEMRESHTHLBAI A SSRNALERKY. SEERGHENTERAFKaaH=
K, HETFLAEZE LBEYE4, 7 La IR M2k, B RAHE M By RS, B
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Fig. 6 R-cluster analysis of microelements of different types of gold deposit in Qingyuan-Yingde area.
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Table 13 P-factor analysis results of microelements of different types of gold deposit in Qingyuan-Yingde area
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THE GEOCHEMTCAL CRITERIA TO DISCRIMINATE

THE Au-BEARING PROPERTY OF METAMORPHIC

SINIAN STRATA IN QI NGYUAN-YINGDE
AREA NORTHERN GUANGDONG PROCINCE
Peng Shaomer Wu Guangyu Zhang Fensheng Xiw Guangming
(Lepantment of Geology , Central Sath University of Teclmology . Camgstay - 108 Ged””‘:":fpmy of mm Mineral
Abstract

It is studied in detail in this paper that the contents and the association features of Au and other
microelements, the distriution types, geochemical characterized values of Au and its distributions in
minerals in the auriferous and nonauriferous metamorphic Sinian strata in Qingyuan- Yingde area,
Northern Guangdong Province. Then, having compared the metallogenic element associations of the
Sinian strata with those of the three types of gold deposit in the auriferous Sinian strata,the authors
propose seven geochemical criteria to discriminate the Au-bearing property of Sinian strata in the area.
Thus, the Sinian strata are auriferous when in them (1) Au is strongly concentrated and Au-abundance
is high. (2)the ratio Xg-Sa between the geometric mean value and the arithmetic mean value of Au
content is relatively low and the ratio Cv between the standard deviation and the arithmetic mean value
is relatively high. (3)the histograms of Au-content are multitop and deviate from normal distribution.
At the same time,the histograms of logarithm of Au-content are also multitop and deviate from normal
distribution. (4)the proportion of easily-released Au is relatively high. (5)element associations are the
same as or similar to the metallogenic element associations of the gold deposits in the area. (6)the geo-
logical history shown by element associations is the same as or similar to that shown by the metallo-
genic element associations of the gold deposits in the area. Then on the contrary,the Sinian strata are

nonauriferous.



