e R

llﬂlﬂ—;‘f HEH: 2020-05-06 E doi: 10.]2029/g02020Z203
BB BR: 2020-06-27 D ORTIRMR: R AR, L RBA, RS BRE FRR, NEE, S, B, FRF.2020. SHREE
THHE 12 50 000 K ZILARY N F /R AEIELE [J].F B M7, 47(S2):31-44.

$E & s X R EiE LEE FER, (LR EMRGEILTR ] ZIRA N T B A %
FASTE “EEERRT mfm%l)ﬂj J‘x%ﬁ 1%’~£f}£’$ 5K, AR, ﬂa/\%i *::/éilﬁff‘ml 50 000 7K & JLARY M) B R4 £
T —— FEE (V). TR F R RAEPT [ R1ENAM ], 2018.4E 3R FHHME [ 4445404 ], 2020-12-30. 10.35080/data.C.
C bk TR | 2020.P23;http://dce.cgs.gov.cn/cn//geologicalData/details/doi/10.35080/data.C.2020.P23

RERHKT BEHERY TR |
BFERTHN” (121201004 |

000172201-06) %81, ':é:;l:}l;%iﬁ;‘lﬁiﬂ]g 1 : 50 000 7}( ,Z%ﬁ*,l:{
NERIREIES

XEWF EHE FHEL R LFEE
ERR NEE AT L4 FATF
(FHAA F w3 iR & P, &4k 184K 134001)

EETE: FEMEASRY |

HE: THEEITTHE 150000 K R TARHNF KL 1961 4K R TBRYAE SR, KA
FB H-10 B~+80 B, T RBEHEA 5.1 AMkm’. KA L4 KiEF (AES). @K BHA
W B 2P R T RO 4k K & (GFAAS). &R F & bk (AFS) 2 5 & T 4 i i %
(ICP-MS) % #7 7 Au. Ag. Cu. Pb, Zn. As. Sb. Bi. Hg. W. Sn. Mo. Cd. Co.
Cr. Ni & 16/ &, BREHYG 1150000 ELHFHGKZ TR RAEHKIBEE, KiE
E QAR 1961 B VAR R 16 L& 69 R4653E % 1 A (Excel), MapGIS %X B £ 1 &
BH1%7 ZRAB. 1 KAHELER, 165K ETERFAFE, 16 KELEFF
). B AR AR RATARAT S F 403 AL, e 24 1, BEWR . M
IR IR, RBRRCHRT AR BT R 34, MK SRR R 24, A
LHAE T A7 R T — B A s 9 B TR, A N sk M R B AR 3% 5 A 3248 2K
WA FIRYE
KW AT HIE; KEARBYNE,; RELE; 77 AE T, FiT; SHE
BIHERAR 55 R S ML : http://dcc.cgs.gov.cn

1 3l8

T LT AR AV L DXk B R ke i A XN P e A R e, Sk (L5
B4, 2010; £ 78 K&, 2014), PIRBIEH" CRIFESE, 2011; £4%, 2016) R EEG T, 5
P YRR BRI a s ARA BRSO 90% DL IS A R A (AR T
PRA 53 A5 76 A 1 ) 35 BRL TG R b IO R P 30 0 6, S “ L™ (PN ot 1994) 1 4F
Mo ATAEREMRACE & B &P R &, £8P & E I ERE R T4 R H A
B 55T S BRAD A 2 B e vty Sy B 0 G — 0, LA B S 2 . A X 4 et
ST A TS [, DX B SR AR TR, bR R S O T )

B RN ZEF B,1977 54, AT, E2AFRRF ZHE T4E; E-mail: 593483266@qq.com,
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v R 1l LB BT TG ¢ 50 0007K £ AR M B R 46 i £

GEOLOGY IN CHINA

TRBEBST (VRAIBRS, 2004), X P9 B0 MR £ PF 0007, BRI T, fELR, FEdn A
s LA . R I R X R 2 TR AT AT R G ST
o VAR 1 2 200 000 /K RTTEINE TAETE KT 1983—1986 4F, I /-5
BT T AR, R TARRRRE IR, B TR XA 1 © 50 000 A RUTEUM 4, 25 1]
VR X B T MR A S IR SRR, 4/ N S K R U S R ,
YV TV R SR M TR BT SR R (21, 200),

FHA 1+ 50 000 VTR X R AEL (i) 4 (1-14), 37K (M) B4
G TS B R R (-S6)(A 1 2, 2017) f9—34%,
S RIS 5T (R Bl T A (—-56-D) P Uy 1L —HR f
BRI RIX (V29) RIS K 1 (IR . Pty 3443 414k 4 A4 Tl 35 50—
Y A (T-56-) k% 4k ARt X (V3D 1),

T o

k)

AiE LR
EARRIN
s

11 56 1156 a3 1186 @& V. Wy Vin Y Vi
% g

g il ¥ | |
Wy L"/ w27 ® 12 ® 13 ‘ |-1-L EIH ’:>16

1 EREELTHRAGMRGR ST BEMEXABHRT RELER
156 1% (Bk) kB —FF 8-l 2 -0 SR NI s 2— 56D BRId—34§5* IR
B ) B S B A 3—TT-56-2) B H—K 11 (RUPEE . Ptl 248 #i—-k-a—R-4h-il-
SRR A0 W 4—V oy IR AL R S BRI IR X 5V ERIETRIR PSS BRI R X ;
6—V o U7 II-ARATBRARA LT X 7=V KB BRIMPHRE LR X 8—Vy, TEAMHHARE LR X 9—V3y FITT
VAL AR BB T8 5 X 10— IV DXy L2k 11— V GOy DX FR 12— 8 R B s
I3—BRE R I i; 14— A LTS A 0 DX e A R 2R Bl e DX Y B 15—V LT A
Lo—Hha #L X e s ]

32 | http://geodb.cgs.gov.cn FIEHE 2020, Vol.47 Supp.(2)



TR EILTIEG] 50 0007K A A M B R 46 S35 £ MERFBIEEE

GEOSCIENTIFIC DATA & DISCOVERY

: DX I b Tk s i i, 26 T OB . 362 R R KR 4 B B O 0
LR, 20005 VI, 2015), AT 2 A AR A AN R RRIE 9 R, A I R s S
DT S [ AT TR A A S A, A AR Sh Rt LI i 1, S g
LTI RIEEAL (15 2; TS, 20105 KU1 4555, 2013),

126907 126730
2 5 1

12670 1267207

. [
--

. ) EHEELTERAGERGR ST B X KR E

DR FAG 2R T 3 RS - =B R LA S— B R 60— AR AR T—RIR T4

v 8—FERA NG, 9—BHER; 10-FHER; 11— AR; 12— 5709 Bkl Vs RERS; 14—51

S KA 15— R R R AE R 16— A — K AB R 17— PR i KB 4 18— R it
DA 19— 75 MRS FET LTI A T4 X R T, e 24 B X S5 L 20—V 11 6 T/

r ] o A A JR) R B A DX R AT TN 5 B AR R RS AR LT A A Xk
DR R AR A T A S AT RN I E M 2018 4F 5 A TR & 2018 4F 12 A 4%
DO, SEUT 11 50 000 VEVT TR AK ZBTR I 384 km®, 1 : 50 000 A7 Hb 5 15 A
| 384km’, 1 : 50000 FREEEREZIIAE 364 k' | SBIEKAHIF 384 km™ . HIFR 200 m’ | LR KD
:ﬁZQ\%%@ﬁ&ﬁ%ﬁ%lﬁ%IﬁioW%?ﬁﬁ%ﬁﬁ%ﬁlrwmmﬁﬂm
L IEK R UTRIN R AR ROAE (5 RS 20205 £ 1),

,a
.
i

T

2 HIERERAERE
| 21 FHiEEE
TAEXEARIEBRMIEEZ X (1) 5 Mﬁéﬁﬁﬁﬁz&b A L ARSI X (11) 38

V%mm@mﬁM%u¢C(me“§@@ il AT mxw*u%@nmﬁ
FE zﬁﬁﬂ‘%ﬂ(%mf W (/N5 201{{);#&% (bR A AL (1 ¢ 50 000))
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F1 HIEE () tHIEER
%H ETiB
LI HERE T A s TARE BTN © 50 0007K Z ITA I 2 AR 4
B EEEH 5B, TS Ut R A
T, M SE DUt SR A
Ly, M S DUt SR A T
TR, 5 M 56 DU st SR A
I SRR, TS DU sth SR A

Bt R 2018.05—2018.12
i 7 X3 FARE L 2 50 000VEVLTHIE, 12T AR ZREIHR, 5 M LT AR A v i X

To 4 B e A X P, THIFH384 k. HBFHALRFR: E126°15700” ~ 126°30700";
N41°50'00" ~ 42°00'00"

Bl X * xlsx, *.wt, *.wl, *.wp

Kt 75.7 MB

BAEARS R ™Al http://dec.cgs.gov.cn

HeeuiH o ] b 5T 9 A Jeg bl BT R A 20 H R 2R ) Ay DXCH T B 5 AR N TR

(121201004000172201)” FHE “EHMAE H LT A T8 IX P 40 B )
X B TR 5 HE M (121201004000172201-06) 7

R e

B (R L AEHREALIE 1N ExcelBURE, J9196 111RE 5 <1650 7T 2 B9 JFUIA 4> B ;

1MMapGISIEEE, A 15K K IR 165K IR Hikk
el 165K LR 7

(DZ/T0011-2015), 54l 2x X b ER fh 2 SO 5, i 2 A8 U BR b 2735 2 SRAE A 0 Ry 7K
RULBW), REEBIEN 4~ 8 5 /km’, BESRIZEEEE-10 H ~+80 H. AL A EAE—ZK
A, “GUKRMN, YK RE Y rEhib.

22 REEE

VSRR 525 BEAE — W TAEIX g 4 A i km?, TS 80 X 6 ~ 8 AN & /km’, 7E7K
ERKRE TSN IIATEE AKX, # 1~ 2 A f/km” #565], S2hrR 8K ZUTH
FERR 1961 A, TFHIRBERBE 5.1 4>/km’,

23 HmXRE&E
231 WA

KA UURAG R 12 50 000 s o 8 HUE & AR I, B 280000« @il Bk
(BRI R AE S5 ) £5052 7, ERZ 0 “2000 FE % KAk AR (CGCS 2000)”, R FH 4%
T UG-9 R5E NI FIEIK 258 (DGSS), 45 MIERBEATE FNE S (5155, 2002;
TR, 2012) 0 SRAFHTARYE A M2 Joy Ui, XA 4R B T8 SR, A2 RS
BREE IR 255/ N T 30 m, BIZETEE/NT 0.6 mm, 15 /2 (Hbzk{b 258038 (1 : 50 000) )
(DZ/T0011-2015) ALE IHEFAME MR 22/ T 50 m BIZEOR
2.3.2 R

TEK R K, RAE BB KR L WA, BUH 225 iR g R AR Ak, 5
WARAR AL . K FAFRAL . B I R SR R S EAL (R A, 2019), T
PRI RS A X, SR =B T0HE N 2 25T 50K BRR LA B — 5 FETI BRI
K A E RO R R A s AR BT, HERR XU T

34 | http://geodb.cgs.gov.cn FIEH1E 2020, Vol.47 Supp.(2)



LG ETTE ¢ 50 000K 7 5T AR Y M8 B Ab 5036 MER AR TS

: TE M FAR A B I BT A AR 3 (9 2/ N K ZR B0 LU RTK F R EERE S I, R T
BRBIKR, WA A RCREE

KRR KB X (BLFEAE A AR DX B S %) [V 7R b S50 S5 O X)) SR A s, R TV 7 il
HERBA KR, AR v, 1) AR 3 S 2 1) 6 P THT S5 BECOR4E 3 ~ 5 S IR (B &
DOFEAE 2019),

SRRER YR R, RSO R B L S B, B s o 8
L L,

| 233 REEWE

 OKREERIR, R BB R | B R R, RS AR SRR
L, ARSI 30m SN T A B ~ 5 Ab) RAE.

 OKRRRIHI, R LI R RIS AL R . SRIEHR B2
LR L CR L R B, SRR A 5 L S A M 3 B S RS M
R
L WPANRAEIEUARE S TS 500 g, SRS HRORER TR 2300 g, WA K RE L RN E 17
L RIRET AT 150 g (ELR,

24 mEmMT
BRSNS A o S B A A A
ORI AT . TR AR . AL LA, TR
L OVERER IR . DA N PR S R B B T

L QR0 B +80 FIREEHILI, X A4 TR BB SR, FRRRIR 1RO R B,
L IORE AT 300 g

L RIS EATRE G TR SR 150 g, JHR RO ARASEPIE, T4 150 g B
LR EIREE A AT

525 RS TR 7%

PRI T L A WP GV A SRR T M 2 AL T
L OMRTF SRR, PR T (HIERAEZEA (LB 1 ¢ 50 000) BIVGRER A AR IIFN 7
FE ) (R % (2007 ) 220 ).

| WA H A7 B AR SR, 1 50 000 /K RUTEWI IR AT H o Au. Ag.
| Cu. Pb. Zn, As. Sb. Bi, Hg. W, Sn. Mo. Cd. Co. Cr. Ni% 16 FiIn% (1 1E
L4, 2013; BERIRAE, 2014),

 SREOmR AL . SREERIIGL, Bl T R TR (ICP-MS) I, HLIL
ST AR T B TS IR (4 2), AMHTEER e B 7 b H il
L KR UUBRIIE R ST T G (4 3),

| 26 HiEAE

AR YRBCE AL FRAAER o E b B R 25 B b Ssk  EH BR Ak 2 B A R 5 T A R A0F &
kAR AR E R SE (Geochem Studio 3.5.3), B HUEHE M4 1L (300 mx300 m) /5, 2K H
BB 3 AR RS 22 (3S) MIES A S5 N R T 8RB (18 7775, 2016).
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LU EHHEIFE] 1 50 000K A SARMIE RAs BB K

HINA

R2 DWMHERERERE

ViR IWIRES Kt R DR 2

R CHETEL(AES) Ag =0.01 nm

A B RT3 GRE(GFAA) Au =0.002 nm
JEF ¢ i (AFS) As. Hg =0.3 nm

Cr, Co. Ni, Cu., Zn, Mo, Cd.

B F RIS ICP-MS) Sn. Sh. W Pb. Bi 0.01 ~ 10 pg/L
®3 HWERKGHRSHEGHRITER
s TCHE Jr kA R BRI R LA GIRT T
1 Ccr % 10 15 uglg ICP-MS
2 Co 0.5 1 uglg ICP-MS
3 Ni B 2 3 uglg ICP-MS
4 Cu % 1 1.5 nglg ICP-MS
5 Zn B 5 15 uglg ICP-MS
6 Mo 0.2 0.5 ug/g ICP-MS
7 cd i 0.1 0.1 nglg ICP-MS
8 Sn 0.5 1 ng/g ICP-MS
9 Sb BB 0.03 0.2 ng/g ICP-MS
10 w 0.2 0.5 nglg ICP-MS
11 Pb Y 2 5 ug/g ICP-MS
12 Bi & 0.1 0.1 uglg ICP-MS
13 As  fif 0.5 1 nglg AFS
14 Hg XK 0.005 0.0005 uglg AFS
15 Ag B 0.02 0.03 ug/g AES
16 Au & 0.0003 0.0003 ng/g GFAAS
2.6.1 Hdlaaba
(1) B5edhi 53 A B A 5

HRAEECIRSE TR B, B SR B I E R I MR e T IEAS M. ISR K |
TN 3 ArbR v B 22 5 HOBCE, AT TORIE . W (R, 21X 16 FoT RIS |
ARIEZS A3, R, PSR AR W A1 5 22 e '

) MRS R 5 |

X PR A 16 i E 2 19SS AR, 25 SOMOR I . (300 mx300 m) J5, SRR SRR 5% |
S IEA 54 R, RIELHIGR 3 AFRERS 2 (3S) IR BCRHERT, TRV BRI |
SHIBR M 1k, TS SO (XIUESE, 2015), DASIBRBIRE A BRIGE () FUbRIERS 22 () b |
WA SRR R BR (1), HR Bl T=X+1.658, ARt st T BRI . '

(3) MU BR 2 Bk :

SR A 50 SR FHBEL T 2 L VS 28 AL B, ) S VR B A2 R O ML
POV B0 . B85 R 2, SR Iy 60 2R, AR 7 0 S0 6 i, 7R DR A |
S AR, WA I S VAR 4 A, IR TALEE 300 mx300 m, 34242 2000 m. §

AU TAESORAERE S 1961 17, Hooh HHERERD 101 78, S50 5404 ToRbESIERE P, |
PRGBS 5K R TTRII AR R R, B AL T U XS R O . |
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L 262 FfFwi

(1) SEBRpRLE
| FENFEFKFR . FERRA . FEMYbRE . Sl Sy BM . 245
AEbR . RFE R B SRS B AR AR BT A s AR A S A SR
| (2) TLE Bk fb A

! AL AR (HbERIL A A MLIE (12 50 000)) (DZ/T0011—2015) HLAE Y 15 2%
I, O R 1 A T A 2 SRR R, 4% (620 PR S ) S ) R o 6
LR, BT G PR G S SRR

L @) kR

| RHEHER AL P75 SRR | OB . Faxs S5 RRE, AR K43 2 A4 IX, HiBkAk
S KA L BR s R R P o T P S5 K R A, L FH 23 X T R
ORBGSHER, B

' @) AAFHE

! TEPATT R S w KB EEAE |, B Geochem Studio 3.5.3 ¢4, % TAE X B4 B A 7
LR RS KM A PR T AT, B AR R T 4 SR 9 BT 2 AL A R, Y R
| 3~ S N TTEGAEELG (R, FINTIE A EEILE, A% R LA
L ARIX, LR S R B R R BT 2 4 S (K BT R0 L o, S

| (5) B T Pl

| TESMHT A5 S ER AL 2 P R L, Fie s TR A5 . BRAE 2 53 A0 PN 45 L . sk
A SR A A B, S5 M AR PR 4 T R R A 4 S R

L3 HEREARE

LR 12 50000 VLK R TURUIIN I A R 4 OC R BR AL A BTER
| B MapGIS K R . 03 HBBR 27 TR 3300 54 10 5 0 A8 (170 )11,
L2018 K 4), FPHAEERBORIE | JCRMBRILE I HERALE SR A R E R
LA B, Sy MapGIS #6205 2. TSCPFALAL, MapGIS A sUBUR 268 53 K 4
LR XORSEERL. CERR VR (5. 6. 7). BRI STCR IR PEL K
PP R TR SO R 2 ] R D 4 A D R P

&4 BINETEMIKUZDTEIRER

IR A S €1 S P TRRamR Bl S
1 SRS TR 20181k302 11 Bi eIt 0.25
3 WS SRR HIS001CI 12 Hg pE=vi 0.034
4 Au ey 1.00 13 W ey 1.41
5 Ag TR 70.80 14 Sn TR 2.30
6 Cu T 16.40 15 Mo pE=vi 0.84
7 Pb ey 19.40 16 cd ey 0.09
8 Zn pEgirl 88.10 17 Co e girl 14.60
9 As T 6.44 18 Cr pE=vi 71.20
10 Sb =gl 0.57 19 Ni T 27.00

W TR SR Au. Hglng/g, HAITTZE Mpg/g.
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M FEILTIE] © 50 0007K 2 LAY 2 R he B £

b (I AE, 20135 ZEHEHEAE, 2018) SHE, BHRE5HE (EANIAE, 2015; 22 045, 2015) N

FoST%: - Sipc oft
x5 FEITRETRHKNZESTEBSES LR
s FAFLR e/ S
1 ID KA 1
2 S FATHR Ag-1
3 i TV HR (292208.88, 4653 922.84)
4 S R KA 3
5 SH R XU RE#Y 1
6 S H TR XUH RE Y 0.558407
7 SE BT i 7
8 F-HMH XU RE#Y 1.143667
9 SERE AL g 12
10 ONIEN KUK 7Y 1.231
11 WRAETEL KA 12
12 fof XUH RE Y 1.143 667
13 Tof YA i 12
14 AD XU REHY 0.638632
15 ADITHK e 8
16 AP XK BB 0.080224
17 AP ST 11
18 NAD XUH RE Y 0.638632
19 NADJT4L fKagm 8
20 NAP XU REHY 0.080224
21 NAPJT4L g 8
22 I3 AL Kl 1
* 6 EILTIRTRMIR FEE L THIRISIE S KA
Jrs FRAR Ky g
1 ID ISt 1
2 K MUK RE Y 80.556 64
3 =124 KUK e Al 1
4 TLEHS TR Ag-1
5 bh T e Ag-1
6 UserID AL -1
7 MAPCODE TR K52E013002
8 CHFCAC T e 1
9 YSYCZ T 0.12
10 YSYCLX TR 0
11 YCTZ T e 0
12 YCDZ T 0.15
13 HLZ pe=vil 0.08
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®7 EILTETR MK FE T EIRFIES X

5 FAFARR Bt A SAgi]
1 D R 16
2 [1g XUKE HE#Y 433.29
3 Jak XK 2 Y 271.77
4 MAPCODE FAFH K52E013002
5 Start_vaiue XK FE#Y 1
6 end_vaiue XUHG B Y 2

§4 BUE R EEH TG

. H R SRR AL Tl b o B 2 v A T R 5 AR BT 16 A o R A B ik S
§1@%&ﬁmﬁ%mﬁﬁﬁﬁﬁﬁﬁﬁﬂuﬁﬂ<ﬂﬁ%$¥ﬁﬂﬁl:mmm>mymmp
izm&%*o%ﬁ%ﬁm@\ﬁﬂ$%ﬂi&

®8 NWHENRHRESTITERHZE
FF5 BHRIDTER  HOREMRIHER  MEEOREKR R ER% LIRS

1 Au 0.0003 0.0003 100 GFAAS
2 Ag 0.02 0.03 100 AES

3 Cu 1.0 1.5 100 ICP-MS
4 Pb 2 5 100 ICP-MS
5 Zn 5 15 100 ICP-MS
6 As 0.5 1 100 AFS

7 Sb 0.03 0.2 100 ICP-MS
8 Bi 0.1 0.1 100 ICP-MS
9 Hg 0.005 0.0005 100 AFS

10 4 0.2 0.5 100 ICP-MS
11 Sn 0.5 1 100 ICP-MS
12 Mo 0.2 0.5 100 ICP-MS
13 Cd 0.1 0.1 100 ICP-MS
14 Co 0.5 1 100 ICP-MS
15 Cr 10 15 100 ICP-MS
16 Ni 2 3 100 ICP-MS

B TR RS ICP-MS) . JLTHEEEEAFS . M0TR MR B AR R T A (GFAAS)

R TSR A0 o W R A B I s RS £, LS M S 2 ), o
N W R e R 5 SR I 1 5 R 5 MR S R A2 1) 5
U, SR W HERERE IR 1 KU 5% B0 IIAERT A 100 PF; OO BEMERE I 45 50 £
| GYRERRH T ASETAL A 4 IR B 500 PR T BERE A 124 L HE— SR e
L RAMHTOTRMERRE | RS . RS . ARSI IR, SR 100%, 45
R L AR
 DRRE R ST E TARORE B R S BB 8% AT AR AV T4
R A B R SR T R T SRR A TE 2 1 PR AR 3 A 2

http://geodb.cgs.gov.cn FEH#E 2020, Vol.47 Supp.(2) | 39



g MR LB TG © S0 000K Z AR B RAs HHB

uuuuuuuuuuuuuuu

KA R 22 RD<25% GeiT 3%, — IR A A% 290%. :

N T ke T M AR 22 11 1 A s ER T A I R, SEI S AR AR RE B Hr e B,
BXF 43 43 BT 225 R ) 2 A8 R (B SRR B E A T R A AR 56 . /K R S0 il s 1 BI04
1824 3, SAAHIIECH 1799 T, B4 98.63%, K Ll 6.13%.

JK R VTR PIRG AL s A AT S ITUE0Ch 3008 101, B AAKECN 2962 T, A HE N
98.47%, fr LLHBih 10.09%. !

SRS HTEERE, B AT AN B BE A WS RSO, ORI B BB A TR
JEHEA TR AR, APEGOR Gt 20, B TCIR G M . & BB R AR Y 135
FEIP, U—AbriES R G Bt SELE . A G . Rt . SRR G H
HHL T 100% FREAE, (R3F T OB E B T AR IERAE . iR |

5 SEEERISE
(1) SH P E ;
FIEEE S DUBER AL A X T 5 10 5% R BRAE RN L Bl o, S S P 2

LE T 145 BT S e b, 5 B 5 . ST R AL ASE . MR IRE £ |

HEAF AT, 0524 EA T A A 88, B0 AR N L 5 T LI (e |

4 2014),
WA 16 > B TR LA S T T S BT (NAP) i PR i 9 2w e

B RPEATTER TR, 2011), FEUAEIA K ATEE R BB st g |

AL A S P o E S MU AT i
AW TAESE I E B IT R % 4034, L34 S 244, 4 B TR 18HS-1—IF V% |

18HS-24, J) AT T80 . MRBERITR, JERISM T KR4 3, 2, KRH T4, 25 |

KW 144 (£9),
HATEE 18HS-2 LA S X A T U T4 07 IR (B 2580, %0 TRy

L X — T TR A B R R, 7 DX LA PR, AR B ke (52T,

2016), PHIZHFR 1 & 200 000 fLHRF % AN B, 3 i AR YR TAER E 18 RIALER £ 28R

JEH (E475.2020) 4 Au, Cu. As, Hg. Cd %, Hrit As 34 [Ar F R, He, Culdt |

A BT S, Au, Cd L sME. Hoh As, Sb. Hg. VR IRIGRT R (R |

4 0012), ATE R BAR A 1030 bR . EIRAL P 3O A 2 TAUN T4 0 1 it

Tk 60 A7 Tk, LR M A4, N F4I%KT 40 1OHR 0 Fe AR T 70 L 102 |

[, VY T8HS—16 45 2 545 315 FBI Y 434X 5 4% F—IRIRV SR K, %60 TRINALIR B % |

fK/RJLHEAT Au, Ag. Cu, Pb, Cd. As, Sb. Hg. W, Mo, Bi%,Sn, W. As. Sbi |

FHANI T, Cd. Bi 1 T4, Cu. Mo, Au. (Ag) (i TAM . 763 % K TAEH

BRI S AE N K BE, B SHRBEAR S0 1M (5%, 2016), 3 F —54k

B TAE A TR L. KM 2 SRV 18HS2, VEVE 1SHS—16 SRR MLI0LE |

B, FLE R S PRI (HI2 505, 20155 81745, 2015), B 25 IX Y IRIR B |

R4 N 24 @B (IR, 2010; £ AR, 2012) BEETUR (8) B (L4085, 2016) )

P SR T A RIS :
Wi R H R, W KR H AL, KR R I T A R B T A, B 2

S A AR LT AR . TR 1 L TR 5 T R 4,

W T ST S 42 B Mt '
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%9 TERFTTESAREBE—LE®

S TLEAR F W FIoR KA TR S
P (FERUBERE ) (NAP) () 5
EVE18HS-1  Cd-As—Hg-Au-Bi 728 Cd(3.67) s
FEEISHS-2  Au—Cr—Hg-As-Cd-Cu-Ni 3420 Au(22.81) Cr(4.12) H,
EE18HS-3  Au-Cr-Hg 13.1  Au(7.85) Cr(4.77) Z;
PEE18HS—4  As—Hg-Sb-Cr—-Mo-W-Ni—Ag—  47.76  Sb(10.69) Cr(5.35) Mo(3.52) Z,
Co—Sn—Cu W(1.48) Ni(1.41) Ag(1.12) Co(1.03)
EE1SHS-5  Cr—Au-Cu-Ni-Sb-Mo-W 33.32  Cr(13.69) Au(6.75) Cu(4.41) Zs
Ni(3.55) Sb(2.57) Mo(1.64)
EE18HS-6  Hg-Sb-Au-W-Mo-Cd-As-Pb  36.77 Sb(9.45) Au(5.38) W(2.24) Z,
Mo(1.96) Cd(1.50)
EE18HS-7  Cr—-Mo—Cu-Ni—-As-Sb 8.04 Cr(2.65) Mo(2.23) Cu(2.13) Ni(1.49) 2.5
EE18HS-8  Au-Sb-Cr-Hg-W-Cu-As-Mo  48.54  Au(19.96) Sb(11.73) Cr(7.34) Zs
W(2.38)

EE18SHS-9  W-Cr—Au-Sb 7.68  W(2.69) Cr(2.60) Au(1.75) 23
HEE18HS-10 Cr—As—Sb-Bi—Cu—Zn—Pb—Co—  41.59 Cr(12.4) Sb(4.11) Bi(3.24) Cu(2.33) 2
Mo-Au-Ni-Sn-Cd Zn(2.23) Pb(1.75) Co(1.63)

Mo(1.43) Au(1.36)
EE1SHS-11  Sb-Mo-W-As-Hg-Cu-Ni 6.49  Sb(1.38) Mo(1.05) W(1.03) Zs
PEE18HS-12 Co—Cr—Mo—Cu—Pb-Sn-Au-Ni-Bi 22.74 Co(10.21) Cr(3.37) Mo(3.30) Z;
Cu(2.32) Pb(1.37)
EE18HS-13 Mo—Au-Cu-W—-Cd-Sb—Cr-Hg ~ 44.54 Mo(12.72) Au(7.39) Cu(6.98) Z,

W(5.75) Cd(3.92) Sb(3.42) Cr(3.21)
VEVE18HS-14 Cr-Sb-Mo-Ni-As—Cu-Co-Ag—  23.19  Cr(8.35) Sb(5.19) Mo(2.70) Ni(2.26) Z.;

cd
EE18HS-15 Au-Cr-Ag-Cu-Cd-Pb-Bi-Sb-Z  26.89  Au(7.23) Cr(4.17) Ag(3.57) Z,
n-As-W-Co Cu(2.80) Cd(2.60) Pb(2.01) Bi(1.21)
Sb(1.10)
EE18HS-16 Au-Ag—Cu—Cr—Cd-Bi-Zn-Pb—  90.87 Au(41.68) Ag(9.37) Cu(6.68) Gik
Mo-As—Sb-W Cr(6.20) Cd(6.05) Bi(4.54) Zn(4.53)
Pb(4.46) Mo(3.03) Sb(1.17) W(1.00)
TETE18HS-17 Au-Ag-Cu-Mo-Sb-Hg-As—Cr—  80.04 Au(41.68) Ag(6.87) Cu(5.57) H,
Pb-W—Cd-Ni-Sn Mo(5.40) Sb(5.30) Cr(3.41) Pb(2.01)
W(1.42)
TE% 18HS-18 Sb—As—Au—Cd-W-Co—-Cu 12.04  Sb(3.37) Au(2.20) Cd(1.61) W(1.14) Z;
FEEI18HS-19 Cr-Au-Cu-Sn-Hg-Bi 13.59  Cr(5.70) Au(2.99) Cu(2.88) Sn(1.08) Z.;
TEE18HS-20 As-Sb-Co-Cr-Au-Ag-Cu-Pb—  55.60 Sb(7.41) Co(6.81) Cr(5.79) Au(5.60) 7.,
Cd-Ni-Zn-Hg-Sn-W Ag(4.32) Cu(3.76) Pb(3.41)

Cd(2.84) Ni(2.59) Zn(2.20)
VEVEI8HS-21 Cr-Cu-Ag-Co-Ni-Hg-Pb-Sn-Bi 24.87 Cr(6.95) Cu(4.66) Ag(3.47) Co(3.41) Z.;

Ni(2.66)
VI 18HS—22 W-Hg-Cr-Mo-Au-Bi-As-Sn—  13.71  W(3.28) Cr(2.13) Mo(1.27) Zs
Zn—Cu-Pb
VP 18HS-23 Pb-As-Cd-Hg Mo—Cu-Ni 8.75  Pb(2.18) Cd(1.90) Z,
P 18HS-24 Hg-Sb-Cr-Cd-Cu-Pb-Bi-W-  25.83  Sb(5.32) Cr(4.05) Cd(3.77) Cu(1.75) Z.;
Ni—Co Pb(1.20)

http://geodb.cgs.gov.cn HIEH#EE 2020, Vol.47 Supp.(2) | 41



Pp L R E A EI TR : 50 0007k £ A M B RAs S8 &

uuuuuuuuuuuuuuuuu

(2) S SRR :
HBRAb 2 55 Ay AR AR 2 (8] HAT — 2 I RAE, SRR (i) 2 2A0R M, 23
T ARk VG B 22 T 42 B 2, Jm B SR A SO AR VG ). EAN, SR A I A S
ST —E NAEBR R, LHAEIC AR B . LR a] S50 PG [ W 458 T30, 208 Oy
A AT RIS B 1] LA R A~ 57 o !

6 ZEig .
1+ 50 000 ¥ VLT B A 2R LA b J5 6 K 1 20 WL W 1 92 X P 45 TR 940 |
B BT P15 BLGERE, REIX DY 16 Fh GRS ML & 0 BT TIPIF . SHlEE |
T (HR) TE3 LR SEH 403 4, LA 0 24 b, HOB I 34, 236 21 4, R4 |
DX RIS ST E M B SR, BBLSE T SR St IX 1A, TR 5K 1 A4S A dk
FHLX 3 A%, B AR HHIX 7 . A B b () AR, R4 |
BLLOBEL R B R, BESZAIRETIR. T KA R B AR R |
Hb o AR PR, WA HESL T R A X Y R | SR DR U HBR L A |
AR PRI P S5 S A B0 T A T 4 508 3L |
FOARA 1+ 50 000 VT T I 7K 3 UURUY 0 B A (0 57 b X g T — 25l |
PR VR, TR BRI il LRI B0 PR K RUTBUIINR (5 SO A6 K, |
SCBUE SR IESEORE T 4, LR R A A AT PR SR R AL 2 B0 |
B S b B A SR A SRR PO X B A
AR .
@ 2, XISHES, ZEUERE, XU 2% 1988, VEITHE (11-52-[19]) HURAL DM H3 [R). JL&: 24k |
BT 7 R TR AT 1-44. |
@ (LAY, B, 0, hh, HEPL, RN 2013, FRRET YR I LR VORI A |
[R]. KA o b MU 5. 285-326. |
© JHIAR, 1R, BT AR TR WAL TR, 500, R, 2R, SR, L, 3K
HFy, W7 A, A 2019 b X B R o+ 1 BRS [R. K 75 MR DX B R 5 3 4
1861-1882.
@ 5Eiy, T, XIEE, Fl, Tk, R, BT, TR 2019, FHA EILTHG e |
7 H D B B 5 D P 5P T I B B 6 (R, BAL: FRR S DR |
AT, 1-328.

S 30t ,
PRAAR, 2=l S, T 00T, FPt, B R, #ILSE, Mo, 2004, 1 RIS &0 IRIED 1 1 RRAE
K b4 A B AR (0] TR EHBR, 31(2): 139-146.
&, TR, STHEE, T, BREAD, JUREL, . 2014, 30 IR ATILARS 0 R BRI =R AE 5
DUBLE REEHEST (0], P, 41(6): 1929-1943.
otk SRR, W R, XIRRYE, 225502, I JRTMG. 2012, e SRR R 50 LA R L &
SEFE TS (3], R ML, 39(1): 252-259. '
BT, PEZeAh, X230, 2R, 30, BRI, X8k 2010. 3T TAR K & 1980 1 FURFE (7. 4
[ LR, 37(5): 1426—1433. :

42 | http:/igeodb.cgs.gov.cn HIEHEE 2020, Vol.47 Supp.(2)



LG ETTE ¢ 50 000K 7 5T AR Y M8 B Ab 5036 MEREMERIELE

ZHS, B SR, TROE(E, MERAE, 2R, X, AR, THOC, SKRARNE, PRakE, XEE, BE R, B
BB, AR, RIFER, A0k, 22501, BRAET. 2013, [EAD P A Bl i N A 5 454 [S]. b

o PR AR, 1-319.

RIS, B 7Rk, T PCSC. 2002, BUF T A SR kB AT (3], TP EHLT, 2(2): 213-217.

B RS, S, ZRSORE, BT, BT, 2009, HiERAb-F R L AE S0 &0 VR IR S A B P i R

: 0], "hEHLT, 36(2): 444—-449.

D ZRBER, BUVIRE, ARAE G, 2014. TBRF SR NA K (AR B AE Tk —— LA RS ML X ][9], v

: Jii, 41(6): 2083-2090.

XL, B, 2R, 1 OTE, SKREAR, X1, SRS, A, BAR. 2015, BIF BT 7EREL R B A0 R

L R P (9], PR, 42(4): 11261136,

LI, R K. 2015, TR RGBS RS ] (7). F R, 42(1): 1-17.

RHAR, 2R, BRAEILL, FVERE, T8, T4, DE%. 2012, A S RS0 A E R 5

: (7. BT, 39(4): 999-1006.

RS, H DOVE, RiAAAE, X0 AR, 145 B, skvefs, R 55, 05 [, HOLH, MEZ, 5. 2009.

: FE| M 3 B TR 2 [0]. v MR, 36(1): 1-28.

UTRUR, E270R, EHEE. 2011, S YR S 5 B0 R 2 8] 56 R Ge TR ik — AT b

: BB [T]. T E LT, 38(6): 1562-1567.

KA, B red, T A, A, 25H0. 2017, 4 5 2 A 7= 8 sl X iR 4 7). vh b TR,

: 44(S1): 72-81.

INABL. 1994, LA 5 AT RG], H2-HT2%, (4): 176-183.

EHRLL. 2016, XAEREH 7 RS T ) B AR —— DA TR RIS S A ] (1],

I R LT, 43(5): 1585—1598.

ERz, IV, BN 2010, KZIEILBL 5t 42 B A 64 8 DX Hb BURHIE S48 Tk 0], 3

I MRHLEE, 29(1): 36—40.

&, IR, ZEre) R, DL, M. 2020, H A SETT R L1 22 SR3R0A —HL 1 XK R BT

. BRAGZFRRAE K R A S 750 [, P EHLRR, 47(2): 516-527.

T, Wk, T/, FRE, 2830, 400, TRINE. 2016. HIR AL ILIA £ ——rg £ X K R T

L BRI A, (9], A, 43(2): 585593,

DR, STOLT, T, B IE. 2016, BORHSARAE ML ARG T —— AR R A D S T AR 81 ().

: LR, 43(2): 691-697.

LR, AR, BOL, TR, REOHE, LA, X%, 2012, i E 40 X RIS  [1). o

: LT, 39(5): 1125-1142.

LT, 2R, 18 1], XU, TR SR, (TR, (T, BE7E, SESCHH. 2015, AR TR G AR

: BT REORAISE [J]. TP EHLIR, 42(1): 342-353.

TEZR I, YL/, #6750, 2016. b 2 e i 5 X SR TRBE 24 PR S 14 92 2k (1], Hh ISR, 43(5):

: 1599-1612.

Tk, Rl AL, B, U, 2R, AR, 2016, PERLEOIRHT (&) 0 A SEIN KB A 4RI

: R E S A A (1], E L, 43(6): 1894-1912.

REVE, BIE, 496, BRI, H5%5t. 2020, HARE LI 1 : 50 000 /K R FTARAI i 5 4k %0

http:/geodb.cgs.gov.cn FaE1ET 2020, Vol.47 Supp.(2) | 43



v R 1l LB I TE] ¢ 50 000K Z AR N B R 45 I 2

GEOLOGY IN CHINA

{4 [DB/OL]. R4 H IR & 55 (2020-12-30). DOI: 10.35080/data.C.2020.P23.

Z/NR, 240 2012, H E XA BRAE T AR A R SY - 1999—2009[J]. HH [ L, 39(2): 267-282.

Wiz )1, AR, AT IHE, XISRAE, 24T, 2018. 4 X AL FRER P2 [1]. o E bR, 45(S1): 32-44.

W, Bk A, 0, EKAE. 2015, = RadUHr X S shaRk b 27 R i S 4™ 77 1] (7], rh BT, 42(6):
1989-1999.

RER, TN, ALK, EfL, X 2015, 2T ArcGIS fER &5 B R Gl 5dr ). FE
T, 42(1): 354-364.

X, A AR, 4R 5Ek, W, B, AR, 2014, W AR X K R VTR R AL 22 R A B 4R
T (7). e E ML, 41(2): 638—647.

TRER, BRI oR, Sk, 22 XUk, 2R, BUR, AR, 4875, 2010. IS S0 07 IR | FiG 0 #
HEG A5 AT (7] T EHL, 37(6): 1710-1719.

SRITAR, TR, BT, FRAETE, MIEES, XUEGT-. 2013, /NRIG £:87 IX K RUTB) B4 B HERTSE (7).
Hh [ i, 40(2): 602—611.

KT 2%, TRV, XIS, 2204, Bese, ki, 2013, K242 RE B PG 42 J@ 0T PRASFIE B e [7].
HE LT, 40(5): 1583—1599.

TRIACHR, WRAR, 25/ 2019, BRPY A7 5] BH 40 R il A DX DRI i 45 7 AN IETIRIX 1: 50 000 7K 5
DURIR R A RO SE (0], TP MR, 46(S1): 46-54.

SKIZ 5, BRI, TR, Bl XU, (T H, RESie, sk e, 227 0L, 2015, BEALHTAL T4l XK R T
T HER AL 22 R AE S A 0[], Hh M5, 42(6): 1980—-1988.

B, TR, BLIETE, BP0, 2019. 1 1 50 000 1LIASSE SRR ER AL~ F AR 4L 9], HP EHLIT, 46(S1):
84-92.

KIRE, Walesh, RACT, G, DAEAR. 201 1 B4 1 L& 0 RA S B S AR IR G BEST 7).
b HB T, 38(1): 109-118.

e, R, 5. 2018, HEIRE I 1 ¢ 25 T3 i i i i Pl s RLEAE A (9. b SR, 45(S1):
1-26.

44 | http:/igeodb.cgs.gov.cn HIEHEE 2020, Vol.47 Supp.(2)



Vol. 47 Supp. (2)

GEOLOGY IN CHINA Dec., 2020

doi: 10.12029/g¢c2020Z203

Article Citation: Wu Yushi,
Sun Dongxue, Ma Ming, Li Dongyu. 2020. Primary Dataset of 1 : 50 000 Stream Sediment Survey of Hunjiang City
Map-sheet, Jilin Province[J]. Geology in China, 47(S2):44—62.

Dataset Citation: Wu Yushi; Wang Haijain; Che Hailong; Zhao Hongxu; Ma Lulu. Primary Dataset of 1 : 50 000
Stream Sediment Survey of Hunjiang City Map-sheet, Jilin Province (V1). The Fourth Geological Survey of Jilin
Province[producer], 2018. National Geological Archives of China[distributor], 2020-12-30. 10.35080/data.C.2020.
P23; http://dcc.cgs.gov.cn/en//geologicalData/details/doi/10.35080/data.C.2020.P23.

Wang Haijian, Che Hailong, Zhao Hongxu, Ma Lulu, Li Aimin, Liu Chenchen,

Primary Dataset of 1 : 50 000 Stream Sediment Survey of
Hunjiang City Map-sheet, Jilin Province

WU Yushi, WANG Haijian, CHE Hailong, ZHAO Hongxu, MA Lulu, LI Aimin,
LIU Chenchen, SUN Dongxue, MA Ming, LI Dongyu

(The Fourth Geological Survey of Jilin Province, Tonghua 134001, Jilin, China)

Abstract: During the 1 : 50 000 stream sediment survey of Hunjiang City map-sheet, Jilin
Province, a total of 1961 samples of stream sediments were collected, with the sample grain
size ranging from —10 meshes to +80 meshes and average sampling density of 5.1 samples per
km’. Sixteen elements, namely Au, Ag, Cu, Pb, Zn, As, Sb, Bi, Hg, W, Sn, Mo, Cd, Co, Cr and
Ni, were analyzed using the techniques of atomic emission spectrometry (AES), adsorption of
foam plastic by graphite furnace atomic absorption spectrometry (GFAAS), atomic
fluorescence spectroscopy (AFS), and inductively coupled plasma mass spectrometry (ICP-
MS), forming the primary dataset of 1 : 50 000 stream sediment survey of Hunjiang City map-
sheet, Jilin Province (also referred to as the Dataset). The Dataset consists of one primary data
table in Excel and a set of atlas in MapGIS format. The former is comprised of the primary
analysis data of 16 elements for 1961 samples, and the later includes one mineral geological
map, one sampling point bitmap, 16 single-element geochemical maps, and 16 single-element
anomaly maps. On the basis of the Dataset, 403 single-element geochemical anomalies and 24
integrated anomalies were newly discovered. Meanwhile, three prospecting target areas of gold
deposits and two of copper and polymetallic deposits were delineated based on the geological
survey, geophysical and geochemical exploration, remote sensing data and existing
metallogenic clues. The Dataset provides fundamental data for the map-sheet area and serves
as a geochemical basis for geological research and applications in other fields.
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1 Introduction

The integrated exploration area of gold and iron deposits in Banshigou area, Baishan City,
Jilin Province boasts rich mineral resources, mainly including Anshan-type iron deposits
(Hong XW et al., 2010; Fu JF et al., 2014) and hydrothermal gold deposits (Zhu BY et al.,
2011; Wang L et al., 2016) as well as copper, lead-zinc, magnesian dolomite, limestone and
coal. More than 90% noble and nonferrous metal deposits in Jilin Province are distributed on
the margins of geotectonic units and geologic blocks, showing the features of marginal
mineralization (Sun QZ, 1994). The Jinying gold deposit, a large deposit recently discovered in
the northern part of the Hunjiang City map-sheet, mainly occurs in the marble in the
Zhenzhumen Formation that enjoys high Au abundance and on the contact zone between an
ancient continent and the basal gravel-bearing sandstone of the formation (on the side close to
continental margin). Therefore, it has developed at distinctive horizons. The Hunjiang City
map-sheet area enjoys wide metallogenic geological space of Jinying-style gold deposits, large
distribution area of regional metallogenic geologic blocks, and good consistency between
geochemical anomalies with known ore-controlling structures (Chen BL et al., 2004), thus
showing favorable geological conditions for metallogenesis and great prospecting potential.
However, systematical, effective researches are yet to be carried out in this area in terms of
ore-controlling factors, temporal-space distribution regularity, the evolutionary trajectory of
geological history, and the regional metallogenic modes. The 1 : 200 000 stream sediment
surveys involving this map-sheet were conducted during 1983—1986; however only part of
anomalies were investigated and Veriﬁedo. Therefore, the stream sediments were still at a low
exploration level after these surveys. The 1 :50 000 stream sediment survey of the
metallogenic zones will help to figure out the geochemical distribution and concentration of
main metallogenic elements in the survey area, narrow prospecting target areas, and verify
crucial prospecting anomalies, thus providing basis for resource potential evaluation and basic
geological research of mineralization (Li SM et al., 2009).

The 1 : 50 000 Hunjiang City map-sheet in Jilin Province is a proportion of Fe—Cu—
Pb—Zn—Au—U-B—magnesite—talc—graphite—diamond metallogenic belt of Eastern Liaoning
(uplift) (IM-56) in the metallogenic province of North China (Block) (II-14) (Song XL et al.,
2017), crossing the Sifangshan—Banshi iron prospecting area (V29) in the
Fe—Au—Cu—Pb—Zn—gypsum metallogenic subzone of Tieling—Jingyu (secondary uplift)
(IM-56-D) and the Da’an Au—Fe—Cu—P prospecting area (V31) in the Pb—Zn—Fe—Au—
Ag—U—-B—magnesite—talc metallogenic sub-belt of Yingkou—Changbai (secondary uplift, Pt,
rift) (M-56-2)2(Fig. 1),

The survey site experienced the formation of ancient blocks, the development of cover
rocks and activities of continental margins, thus featuring complex geologic structurese (Pan
GT et al., 2009; Liu X et al., 2015). Various Archean—Mesozoic strata are all exposed to
varying extents in the survey site. Interfaces between different geological units and contact
interfaces between different suite units tend to be tectonically weak and provide good pathways

for hydrothermal activities of magma, serving as favourable metallogenic parts (Fig. 2; Wang

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(2) | 45



Primary Dataset of 1 : 50 000 Stream Sediment Survey of Hunjiang City

GEOLOGY IN CHINA .- .
Map-sheet, Jilin Province
26° 00 ]
42 | o T ~
= ! - o ~ V 24 _/'/
\ v 23 P S——
\ s
S
.'/II
Guzishan Town /--/
.-/I‘
L .‘\._‘h - 7 \
e i / \-
e 2 \
V 2G
29 oo
. 1I-56
Wangou Town
Xinglin Town
. iangy\ra_rLCg.unLgﬁ-"'"‘l
P ] ° ragi # Lo
L
# 7 L ]
s : * Shiren Towry’ .
7 cLiudaojiarg Town [ m}'. ?
31 #Baishan City W
@j% s [1-56-@ t
= ! =Huashan Town
e - \/ ® @
Da'an Town » :
| 4 d
f Wudaojiang Taw i ) 34 Linjiang City 8-
! s ® it 19
i b i -
/ ./ I £ <
i Yayuan)'n/wn - 4‘; b Ll
IIr.\":ﬂ,.fu:an Town i @ M, s of
o /> f: Sw, f &;’DaliziTown
: v L ® H""si Ng I
| A b L1
1 4 o el S 41
1 L] ~ Ry 10
Y e L P VO =
L2600 T =550
a | 1 km
——
|
11- ‘II = I Z W L. ‘ A v Vo,
2 3 4 5 [ 7 i
e ) (@] (@], Okl (B
Vi Vs -
9 . [ 1 |12 13 |14 — | 15 16

Fig.1 Location of metallogenic zones or belts covering the integrated exploration area of gold and
iron deposits in Banshigou area, Baishan City, Jilin Province
1—II1-56: Fe—~Cu—Pb—Zn—Au—U-B—magnesite—talc—graphite—diamond metallogenic belt of Eastern Liaoning
(uplift); 2—TIT-56-D): Fe~Au—Cu—Pb—Zn—gypsum metallogenic subzone of Tieling—Jingyu (secondary uplift);
3—I11-56-2): Pb—Zn—Fe—Au—Ag—U-B-magnesite—talc metallogenic subzone of Yingkou—Changbai (secondary
uplift, Pt, rift); 4—V,;: Huinan—Fumin Au—Fe prospecting area; 5—V,,: Wangjiadian—Naerlong Au— Cu—Fe—Ni
prospecting area; 6—V,o: Sifangshan—Banshi Fe prospecting area; 7—V3;: Da’an Au—Fe—Cu—P prospecting area;
8—V3,: Fusong Pb—Zn prospecting area; 9—V3,: Nancha—Huangoushan Au—Ag—Fe—Cu—Pb—Zn—S prospecting area;
10—Boundary of a grade IV metallogenic zone or belt; 11—Boundary of a grade V metallogenic zone or belt; 12—Gold
deposit and ore occurrence; 13—Iron deposit and ore occurrence; 14—Range of the integrated exploration area of gold
and iron deposits in Banshigou, Baishan City, Jilin Province; 15—Survey site of Hunjiang City map-sheet;
16—Delineation range of prospecting target area

LY etal., 2010; Zhang WY et al., 2013).

The project titled Mineral Survey and Prospecting Predication of Integrated Exploration
Area of Iron and Gold Deposits in Banshigou, Baishan City, Jilin Province is a subject of the
geological survey project titled Prospecting Predication and Technical Application
Demonstration of Integrated Exploration Areas initiated by the China Geological Survey. It
began in May 2018 and ended in December 2018; finishing 384 km’ of 1 : 50 000 stream
sediment survey and 384 km’ of 1 : 50 000 mineral and geology-specific mapping, 364 km’ of
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Fig. 2 Geological map of the integrated exploration area of gold and iron deposits in Banshigou,
Baishan City, Jilin Province

1—Upper Cretaceous; 2—Lower Cretaceous; 3—Middle Jurassic; 4—Upper Triassic; 5—Middle Permian;
6—Carboniferous—Permian; 7—Lower Ordovician; 8—Lower—Middle Cambrian; 9—Sinian; 10—Nanhuan System;
11—Qiungbaikouan System; 12—Paleoproterozoic; 13—Neoarchean metamorphic supracrustal rock; 14—Early
Cretaceous monzonitic granite; 15—Neoarchean monzonitic granite; 16—Late Triassic monzonitic granite; 17—Middle
Jurassic monzonitic granite; 18—Middle Jurassic diorite; 19—Range of the integrated exploration area of gold and iron
deposits in Banshigou, Baishan City, Jilin Province; 20—Survey site of the Hunjiang City map-sheet

1 :50 000 high-precision magnetic survey, 384 km’ of remote sensing and image
interpretation, 200 m’ of trenching, comprehensive inspections of two places, and tracing of
one progress in the survey of the integrated exploration area. The Dataset (Wu YS et al., 2020;

Table 1) was formed relying on the sub-project.

2 Methods for Data Acquisition and Processing

2.1 Selection of Methods

The survey site is situated in the Tonghua low-mid-mountainous forest landscape district
(I13), which belongs to the hilly and low-mid-mountainous forest landscape subregion (II) in
the middle part of Jilin Province, the forest-marsh landscape region of northeast China (I). It
features the climate of humid and rainy summer and autumn, strong denudation, and deep
cutting, with physical weathering prevailing, thus suitable for stream sediment survey (Xi XH
et al.,, 2012). According to the Spééﬁ{c&tiay of Ge'gﬁiéhe“mical- Reconnaissance Survey (1 :
50 000) (DZ/T0011- 2015; also refer'l\:é‘:d tot?’s».t_l}g‘SI__)_e_cifnzrczation) and the features of the
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Table 1 Metadata Table of Database (Dataset)

Item Description

Database (dataset) name Primary Dataset of 1 : 50 000 Stream Sediment Survey of Hunjiang
City Map-sheet, Jilin Province

Database (dataset) authors Wu Yushi, The Fourth Geological Survey of Jilin Province
Wang Haijian, The Fourth Geological Survey of Jilin Province
Che Hailong, The Fourth Geological Survey of Jilin Province
Zhao Hongxu, The Fourth Geological Survey of Jilin Province
Ma Lulu, The Fourth Geological Survey of Jilin Province

Data acquisition time From May 2018 to December 2018

Geographical area 1 : 50 000 Hunjiang City map-sheet, Jilin Province lies in the
southeastern part of Jilin Province and in the middle part of the
integrated exploration area of iron and gold deposits in Banshigou,
Baishan City, Jilin Province, covering an area of 384 ka;Coordinates:
126°15'00"—126°30'00"E; 41°50'00"—42°00'00"N

Data formats * xlsx, *.wt, *.wl, *.wp

Data size 75.7 MB

Data service system URL http://dcc.cgs.gov.cn

Fund project The project titled Mineral Survey and Prospecting Predication of

Integrated Exploration Area of Iron and Gold Deposits in Banshigou,
Baishan City, Jilin Province (No.: 121201004000172201-06), which is
a subject of the geological survey project titled Prospecting Predication
and Technical Application Demonstration of Integrated Exploration
Areas (No.: 121201004000172201) initiated by the China Geological
Survey

Language Chinese

Database (dataset) composition The Dataset consists of one data table in Excel and a set of atlas in
MapGIS format. The former is composed of the primary analysis data
of 16 elements for 1961 samples, and the later includes one mineral
geological map, one sampling point bitmap, 16 single-element
geochemical maps and 16 single-element anomaly maps

geochemical landscapes in the survey site, stream sediments were mainly sampled in this
geochemical reconnaissance, with sampling density of 4—8 points per km’ and sample grain
size of —10 to +80 meshes. The sampling points were deployed at the estuary of first-order
streams and within second-order streams, while control points were appropriately arranged in

third-order streams.

2.2 Sampling Density

The sampling density was designed to be four points per km’ in minor survey areas, 6—8
points per km’ in key metallogenic zones/belts, and 1-2 points per km’ in the areas with no
stream developing such as valley terraces, piedmont plains, and eolian deposit areas. A total of
1961 samples of stream sediments were collected, with average sampling density of 5.1

samples per km’.

2.3 Sampling
2.3.1 Determination of Field Sampling Points

The sampling points of stream sediments were arranged according to the 1 : 50 000

48 | http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(2)



Primary Dataset of 1 : 50 000 Stream Sediment Survey of Hunjiang City
Map-sheet, Jilin Province

GEOSCIENTIFIC DATA & DISCOVERY(7)
topographic map of a standard map-sheet (the base map) with a projection type of
Gauss—Kruger (transverse elliptic cylinder equiangular) projection and ellipsoid parameters of
National Geodetic Coordinate System 2000 (CGCS 2000). Then the sampling points in the
field were determined by using the digital mapping system (DGSS) installed in the palm-sized
personal digital assistants (PDAs) of series UG-9 and the topographic map (Li CL et al., 2002;
Guo FS et al., 2012). Before sampling, each of the PDAs was calibrated based on the reference
points issued by the Jilin Bureau of Surveying, Mapping and Geoinformation. The errors of
actual distances of all sampling points were less than 30 m, i.e. less than 0.6 mm on the
freehand map, meeting the requirement that the errors in the field spotting should be less than
50 m as specified in the Specification.

2.3.2 Sampling Positions

In the areas with streams developing, samples were taken from the bottom of streams and
valleys or the positions where alluviums of various grain sizes converge, such as locations
where water flow slows down or stagnates, the inner side of the position where a channel is
diverted, and places behind large rocks. (Zhang YQ et al., 2019). In the areas where feather-
shaped streams are distributed, samples were acquired by combing the materials taken from
multiple parallel streams within a sampling cell. In the troughs or channels that are dry or have
intermittent water flow, fine-grained materials were collected at the bottom of riverbed to
exclude the disturbance of eolian materials.

When sampling in small streams or piedmont streams without any apparent or typical
surface runoff, samples were effectively taken along runoff direction from larger streams.

In the areas where no stream develops (including weathering areas of granite and
landscape areas with apparent concave landform), water flow was determined according to the
central line of the concave landform. Then along the two sides centering on the water flow,
3-5 soil samples were equidistantly taken from the surfaces with negative relief and wide
gentle transverse sections (Zhi YB et al., 2019).

All samples were taken at designed positions and local adjustment did not affect the
control scope of the samples. Meanwhile, all points added, abandoned, or changed were
recorded.

2.3.3 Sample Materials

In the areas where streams develop, sampling materials mainly included mid-coarse
grained sandstone and detritus in alluvium and diluvium. To make each sample more
representative, each sample was taken from multiple (3—5) positions within 30 m around a
sampling point.

In the areas where no stream develops, each sample was taken from multiple positions of
soils instead of streams. Specifically, the samples were taken from the eluvial materials
between B and C horizons of soils, and sample materials were the bedrock substances that can
represent the original geological prospecting information in principle.

The original samples taken in the field were more than 500 g, and the final samples sieved

were equal to or greater than 300 g, meeting the requirement that both the samples to be
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transformed for testing and the samples to be reserved as duplicate samples should be greater

than 150 g.

2.4 Sample Processing

The samples were generally processed as follows: natural-air drying — kneading evenly
or cracking — sieving — mixing evenly — weighing — bagging — boxing up —transporting
for testing.

(D The samples were air dried, during which they were frequently kneaded and cracked
with a stick to avoid caking. In rainy seasons, special attentions should be paid to prevent loss
or contamination of the samples caused by rain, wind-blown sand, or human factors.

) The fully dried samples were sieved with a nest of stainless-steel sieves of —10 meshes
and +80 meshes. As a result, more than 300 g of samples were obtained after discarding the
samples remaining on the top sieve and passing through the sieves.

(3 The samples obtained were separated by quartering method. Afterwards, 150 g of
samples were encapsulated with kraft bag for analysis and testing, and the remaining 150 g of

samples were boxed up and reserved as duplicate samples.

2.5 Methods for Sample Analysis and Testing

In strict accordance with the Supplemental Technical Regulation on Sample Analysis of
the Specification of Geochemical Reconnaissance Survey issued by China Geological Survey
in 2007, the samples were tested and analyzed in Liaoning Testing Institute under the China
National Geological Exploration Center of Building Materials Industry, which holds a level-A
qualification of rock and mineral testing.

According to project contracts and annual design requirements, the 1 : 50 000 stream
sediment survey focused on the analysis of 16 elements, namely Au, Ag, Cu, Pb, Zn, As, Sb,
Bi, Hg, W, Sn, Mo, Cd, Co, Cr, and Ni (Zhang JH et al., 2013; Zhao WQ et al., 2014).

The analysis scheme consisting of various analysis methods and testing means dominated
by ICP-MS (Table 2) was developed based on optimization, selection, and study. The required
detection limits of analysis and method detection limits meet the requirements of analysis and

testing quality of stream sediment elements (Table 3).

2.6 Data Processing
Data were processed using Geochem Studio 3.5.3, an integrated software system of
geochemical exploration that was independently developed by the Institute of Geophysical and

Geochemical Exploration, Chinese Academy of Geological Sciences. After gridding of discrete

Table 2 Analysis methods and scheme

Analysis method Elements tested Testing accuracy
Atomic emission spectrometry (AES) Ag >0.01 nm
Graphite furnace atomic absorption spectrometry (GFAAS) Au >0.002 nm
Atomic fluorescence spectroscopy (AFS) As, Hg >0.3 nm

Inductively coupled plasma mass spectrometry (ICP-MS) Cr, Co, Ni, Cu, Zn, Mo, 0.01-10 pg/L
Cd, Sn, Sb, W, Pb, Bi
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Table 3 Comparison between required detection limits of analysis and method detection limits

No. Elements Method detection limit Required detection limit Unit Analysis method

1 Cr 10 15 x10°  ICP-MS
2 Co 0.5 1 x10°  ICP-MS
3 Ni 2 3 x10°  ICP-MS
4 Cu 1 15 x10°  ICP-MS
5  Zn 5 15 x10°  ICP-MS
6 Mo 0.2 0.5 x10°  ICP-MS
7 «d 0.1 0.1 x10°  ICP-MS
8§  Sn 0.5 1 x10°  ICP-MS
9 Sb 0.03 0.2 x10°  ICP-MS
0w 0.2 0.5 x10°  ICP-MS
11 Pb 2 5 x10°  ICP-MS
12 Bi 0.1 0.1 x10°  ICP-MS
13 As 0.5 1 x10°  AFS

14 Hg 0.005 0.0005 x10°  AFS

15  Ag 0.02 0.03 x10°  AES

16 Au 0.0003 0.0003 x10°  GFAAS

data (grid spacing: 300 m x 300 m), the data lying outside 3 standard deviations (3S) of the
mean in the normal distribution were gradually eliminated (Wang XC et al., 2016).
2.6.1 Data Processing Flow

(1) Inspection of data distribution pattern

According to the law of large numbers in statistics, an element tends to be distributed in a
normal distribution pattern in case of enough samples. After Skewness and Kurtosis
verification using the data (whereby the data lying outside 3S of the mean had been
eliminated), all 16 elements tended to be distributed in arithmetic normal distribution pattern.
Therefore, the arithmetic mean method was used to determine the mean and deviation.

(2) Statistical calculation of geochemical parameters

The background dataset was obtained based on the primary dataset of the 16 elements in
the map-sheet as follows (Liu H et al., 2015): (1) conducting gridding of discrete data (grid
spacing: 300 m x 300 m); (2) determining anomaly threshold through gradual elimination of
data; (3) repeatedly eliminating data lying outside 3S of the mean in the normal distribution
until no data can be eliminated. The threshold (7)) was calculated based on the mean of all the
data (X) and the standard deviation (S) according to the formula 7=X+1.65S. In this way, the
anomaly threshold was finally determined.

(3) Setting of the parameters for mapping

With the inverse distance weighted (IDW) interpolation method, the data of sampling
points were converted into the data available on a regular (rectangular) grid that are used to
prepare geochemical maps. Relevant parameters were set as follows: distance power: 2; search

directions: four-way search; data point number in each way: 6; minimum effective data point
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number in each way: 5; permitted maximum number of ways without effective data: 4; grid
spacing: 300 m x 300 m, and search radius: 2000 m.

A total of 1961 samples were collected in the 1: 50 000 stream sediment survey,
including 101 soil samples. These soil samples are sporadically distributed in the sampling
cells and their grain sizes are consistent with those of the stream sediment samples, thus
exposing not effect on the results of data processing.

2.6.2 Map Preparation

(1) Draft data maps

Draft data maps mainly include streams, main residential areas, main surface feature
indicators, roads, kilometer grids with Gauss-Kruger projection, latitudes and longitudes,
locations of sampling points, and sampling information. Repeated sampling points and quality
inspection points were marked with different colors or symbols.

(2) Geochemical maps of elements

The isoline color zones were presented by the 15-level color gradation method, as
specified in specified in the Geochemical Survey Specification(1 : 50 000) (DZ/T0011- 2015).
The isolines were plotted using corresponding content interval. Meanwhile, the intervals
between different isolines of various color grades and levels were expressed with transitional
color levels, in order to achieve the gradual change effect of relevant zones or belts in the same
color level.

(3) Geochemical anomaly maps

The survey site was divided into two zones according to the background distribution of
the geochemical maps, geologic blocks, and tectonics. In details, the geochemical zones were
determined according to the interrelations between geochemical maps and the geologic blocks
in the geological maps. Afterwards, geochemical anomalies were straightly delineated after
contrast values were calculated using the anomaly thresholds of the zones.

(4) Composite anomaly maps

Based on the single-element anomaly maps, R-type cluster analysis and factor analysis
were carried out on the primary data of the survey site using the software Geochem Studio
3.5.3. After that, the characteristics of element associations were determined using the
analytical results. Then 3—5 elements were selected to prepare the isolines (anomaly lines).
Meanwhile, a major element was identified to plot the values of gradation as well as the graded
isolines and equivalence regions of anomaly concentration. The isolines were presented with
lines of different colors as specified by the specification. For the equivalence regions, different
surface colors were used to represent the inner, middle, and outer zones of anomalies.

(5) Metallogenic prediction maps

Based on the analysis of various geochemical maps, prospecting areas and prospecting
target areas were determined according to geological significance, classification and evaluation
results of geochemical anomalies, geochemical anomaly associations and their spacious

distribution regularity, and geological conditions.
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3 Description of Data Samples

The Dataset consists of one geochemical analysis data table and maps in MapGIS format.
The data types of element geochemical analysis data are character and floating point (Xiang
YC et al.,, 2018; Table 4). The maps include draft data maps, geochemical maps of elements,
geochemical anomaly maps, integrated anomaly maps and metallogenic prediction maps. They
are comprised of point, line and polygon files in MapGIS format. The data types of the data in
MapGIS format are long, double, character and floating point (Table 5, Table 6, Table 7).
Attribute structures of all elements analyzed and the attribute structures of the point, line and
polygon files in the maps were established according to the contents and structures of the solid
mineral exploration databases adopted by the China Geological Survey (Li CL et al., 2013;
Zuo QC et al.,, 2018), and the data structures (Wang YG et al., 2015; Yuan HX et al., 2015)

were filled in completely.

4 Data Quality Control and Assessment

As mentioned above, the Liaoning Testing Institute under the China National Geological
Exploration Center of Building Materials Industry selected analysis methods and detection
limits according to the elements to be analyzed. Both the accuracy and precision of the analysis
methods met the requirements specified in the Specification. The detection limits and reported
rates of all elements are listed in Table 8.

In terms of quality management, internal and external quality monitoring were adopted
together, with the external quality monitoring prevailing. As required by the China Geological
Survey, the standard samples for external quality monitoring were purchased from the Institute
of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences. For
the external quality monitoring, 100 standard samples were inserted at a proportion of 5% to
total sample number. For internal quality monitoring, four control samples were inserted into
every 50 samples (one analysis group), and 12 primary reference materials of soil were inserted

in every 500 samples. Analysis methods were monitored in terms of accuracy, precision,

Table 4 Geochemical analysis data table of elements of Hunjiang City Map-sheet

Serial ~ Field Data Serial ~ Field Data
Example Example
number name type number name type
1 Analysis batch character 2018 Hua 11 Bi floating point 0.25
no. 302
3 Mineral character HIJS001C1 |12 Hg floating point 0.034
sample no.
4 Au floating point 1.00 13 W floating point 1.41
5 Ag floating point 70.80 14 Sn floating point 2.30
6 Cu floating point 16.40 15 Mo floating point 0.84
7 Pb floating point 19.40 16 Cd floating point 0.09
8 Zn floating point 88.10 17 Co floating point 14.60
9 As floating point 6.44 18 Cr floating point 71.20
10 Sb floating point 0.57 19 Ni floating point 27.00

Notes: the content unit of Au and Hg is X 1079, and that of other elements is x10 .
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Table 5 Metadata features and types of points in element geochemical maps of
Hunjiang City Map-sheet

No. Field name Data types Example
1 1D long integer 1

2 Anomaly no. character Ag-1

3 Location character (292208.88, 4653922.84)
4 Anomaly point number long integer 3

5 Threshold of anomaly double precision 1

6 Anomaly area double precision 0.558407
7 Ordinal of anomaly area long integer 7

8 Mean double precision 1.143 667
9 Ordinal of mean long integer 12

10 Maximum double precision 1.231

11 Ordinal of maximum long integer 12

12 Contrast double precision 1.143667
13 Ordinal of contrast long integer 12

14 AD 0.638632
15 Ordinal of AD long integer 8

16 AP double precision 0.080224
17 Ordinal of AP long integer 11

18 NAD double precision 0.638632
19 Ordinal of NAD long integer 8

20 NAP double precision 0.080224
21 Ordinal of NAP long integer 8

22 Number of belts long integer 1

Table 6 Metadata features and types of lines in element geochemical maps of

Hunjiang City Map-sheet

Serial number Field name Data type Example
1 ID long integer 1

2 Length double precision 80.556 64
3 Height double precision 1

4 Element no. character Ag-1

5 bh character Ag-1

6 UserID long integer -1

7 MAPCODE character K52E013002
8 CHFCAC character 1

9 YSYCZ floating point 0.12

10 YSYCLX character 0

11 YCTZ character 0

12 YCDZ floating point 0.15

13 HLZ floating point 0.08
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Table 7 Metadata features and types of polygons in element geochemical maps of
Hunjiang City Map-sheet

Serial number Field name Data type Example

1 1D long integer 16

2 Area double precision 433.29

3 Perimeter double precision 271.77

4 MAPCODE character K52E013002
5 Start value double precision 1

6 end value double precision 2

Table 8 Detection limits and reported rates of analysis methods
Detection limit Detection limit

Serial Element . L Reported Analysis
number detected of analysis required _H} . rate/% method
method the Specification

1 Au 0.0003 0.0003 100 GFAAS
2 Ag 0.02 0.03 100 AES

3 Cu 1.0 1.5 100 ICP-MS
4 Pb 2 5 100 ICP-MS
5 Zn 5 15 100 ICP-MS
6 As 0.5 1 100 AFS

7 Sb 0.03 0.2 100 ICP-MS
8 Bi 0.1 0.1 100 ICP-MS
9 Hg 0.005 0.0005 100 AFS

10 w 0.2 0.5 100 ICP-MS
11 Sn 0.5 1 100 ICP-MS
12 Mo 0.2 0.5 100 ICP-MS
13 Cd 0.1 0.1 100 ICP-MS
14 Co 0.5 1 100 ICP-MS
15 Cr 10 15 100 ICP-MS
16 Ni 2 3 100 ICP-MS

Notes: inductively coupled plasma mass spectrometry (ICP-MS), atomic fluorescence spectroscopy
(AFS) and adsorption of foam plastic by graphite furnace atomic absorption spectrometry (GFAAS)

systemic errors, and accidental errors. As a result, the element accuracy was 100% and the
precision met the requirements in the specification.

Internal inspection and quality monitoring of anomalous points: internal inspection and
analysis were conducted on 8% of all samples, and spot check for anomalies was performed on
some samples with high or low element content. For the quality monitoring of the internal
inspection and anomaly spot check of each element, statistics were made for qualification rates
based on relative deviation RD <25%. As a result, the first-time qualification rate was > 90%.

To avoid geochemical pseudomorph caused by the analysis of accidental errors, the
mutant high- and low-values in some analytical results were repeatedly inspected after the
analysis of each batch of samples. Spot check was conducted on a total of 1824 items of

anomalous points, accounting for 6.13% of all items. As a result, 1799 items were qualified,
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with an overall qualification rate of 98.63%.

Internal inspection and spot check of anomalous points were conducted on a total of 3 008
items, accounting for 10.09%. As a result, 2962 items were qualified, with an overall
qualification rate of 98.47%.

For various sample analysis data, the analysis report and data disk were provided by
analytical organization. They were checked and confirmed by data processing staff, and then
put in storage. They can be used only after being guaranteed to be correct through multiple
verifications. After checking calculations with a set of standard data, various calculations were
performed using corresponding calculation programs. The preparation of maps and data tables
and the citation of various data were all checked, ensuring that all data were collated correctly

and accurately.

5 Delineation and Features of Anomalies

(1) Delineation of Anomalies

Single-element anomalies were directly delineated in computers based on the anomaly
threshold of geochemical zones. Integrated anomalies were determined by manual intervention
based on the single-element anomalies delineated, during which anomalies were broken down
or properly adjusted according to geological background, features of anomaly element
associations, and landform and topographic factors and some small single-point anomalies
were deleted (Li SM et al., 2014).

Major and associated metallogenic elements in the map-sheet were determined according
to the anomaly scales (NAP) of various elements in the integrated anomalies of the 16 major
metallogenic elements (Shi SJ et al., 2011). In detail, they mainly depended on elements that
ranked top among single-element anomalies throughout the area for their scales and had the
largest single-element anomaly scale in integrated anomalies.

A total of 403 single-element anomalies and 24 integrated anomalies were delineated,
with nos. from Hunhun 18HS-1 to 18HS-24. They were registered, interpreted and ranked. As
a result, a total of three anomalies of class A;, seven anomalies of Class-B,, and 14 anomalies
of Class-B; were determined (Table 9).

The Banmiaozi gold deposit (Jinying gold deposit) is distributed in the anomalous area of
Hunhun 18HS-2. As is one of the important large concealed gold deposits in Baishan area, Jilin
Province, it is regionally representative and has great resource potential (Wang DH, 2016). No
apparent 1 : 200 000 geochemical anomalies are available in this deposit. The main indicator
elements of geochemical exploration (Wang L et al., 2020) determined in this 1 : 50 000
stream sediment survey mainly include Au, Cu, As, Hg, and Cd. Among these elements, As is
generally located in the anomaly inner zones, Hg and Cu in mesozones and outer zones of
anomalies, and Au and Cd mostly in mesozones and outer zones of anomalies. Meanwhile, As,
Sb, Hg and V are the front halo elements of mineral bodies (Niu SY et al., 2012) and can serve
as the prospecting indicators of concealed gold deposits. More than 60 km’ of metallogenic

geologic blocks similar to Banmiaozi Gold deposit are distributed in the northwestern part of
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Element association Scale

Major and associated metallogenic Anomaly

Anomaly no. (descending order by scale) (NAP) elements (scale) class
Hunhun18HS-1  Cd-As-Hg—Au-Bi 7.28 Cd(3.67) B;
Hunhun18HS-2  Au-Cr-Hg-As-Cd-Cu-Ni 34.20  Au(22.81) Cr(4.12) A
Hunhunl8HS-3  Au-Cr-Hg 13.1 Au(7.85) Cr(4.77) B;
Hunhunl8HS—4  As-Hg-Sb—Cr—-Mo-W-Ni— 47.76  Sb(10.69) Cr(5.35) Mo(3.52) B,
Ag—Co—-Sn—Cu W(1.48) Ni(1.41) Ag(1.12)
Co(1.03)
Hunhunl8HS-5  Cr-Au—Cu-Ni-Sb-Mo-W 3332 Cr(13.69) Au(6.75) Cu(4.41) B,
Ni(3.55) Sb(2.57) Mo(1.64)
Hunhunl8HS-6  Hg—Sb-Au-W-Mo-Cd-As-36.77  Sb(9.45) Au(5.38) W(2.24) B,
Pb Mo(1.96) Cd(1.50)
Hunhunl8HS-7  Cr—Mo-Cu—Ni-As-Sb 8.04 Cr(2.65) Mo(2.23) Cu(2.13) B,
Ni(1.49)
Hunhunl18HS-8  Au-Sb-Cr-Hg-W-Cu-As— 48.54  Au(19.96) Sb(11.73) B,
Mo Cr(7.34)W(2.38)
Hunhunl8HS-9  W-Cr—Au-Sb 7.68 W(2.69) Cr(2.60) Au(1.75) B,
Hunhunl8HS-10 Cr-As-Sb-Bi—Cu-Zn-Pb— 41.59  Cr(12.4) Sb(4.11) Bi(3.24) B;
Co—Mo-Au—Ni-Sn—-Cd Cu(2.33)Zn(2.23) Pb(1.75)
Co(1.63) Mo(1.43) Au(1.36)
Hunhunl8HS-11 Sb-Mo-W-As-Hg-Cu—Ni 6.49 Sb(1.38) Mo(1.05) W(1.03) B;
Hunhunl8HS-12 Co—Cr-Mo—Cu-Pb-Sn—-Au-22.74  Co(10.21) Cr(3.37) B;
Ni-Bi Mo(3.30)Cu(2.32) Pb(1.37)
Hunhunl18HS-13  Mo-Au—Cu-W-Cd-Sb-Cr—44.54  Mo(12.72) Au(7.39) Cu(6.98) B,
Hg W(5.75) Cd(3.92) Sb(3.42)
Cr(3.21)
Hunhunl18HS-14  Cr-Sb-Mo-Ni-As-Cu—Co-23.19  Cr(8.35) Sb(5.19) Mo(2.70) B;
Ag-Cd Ni(2.26)
Hunhunl8HS-15 Au-Cr-Ag—Cu—-Cd-Pb-Bi- 26.89  Au(7.23) Cr(4.17) Ag(3.57) B,
Sb—Zn-As-W-Co Cu(2.80) Cd(2.60) Pb(2.01)
Bi(1.21) Sb(1.10)
Hunhunl18HS-16 Au-Ag—Cu—Cr—Cd-Bi—Zn—90.87  Au(41.68) Ag(9.37) Cu(6.68) A
Pb—-Mo—-As—Sb-W Cr(6.20) Cd(6.05) Bi(4.54)
Zn(4.53) Pb(4.46) Mo(3.03)
Sb(1.17) W(1.00)
Hunhunl8HS-17 Au-Ag-Cu-Mo-Sb-Hg— 80.04  Au(41.68) Ag(6.87) Cu(5.57) A,
As—Cr—Pb—W-Cd-Ni-Sn Mo(5.40) Sb(5.30) Cr(3.41)
Pb(2.01) W(1.42)
Hunhun18HS-18  Sb-As—Au-Cd-W-Co—Cu 12.04  Sb(3.37) Au(2.20) Cd(1.61) B,
W(l.14)
Hunhun18HS-19 Cr-Au—Cu-Sn-Hg-Bi 13.59 Cr(5.70) Au(2.99) Cu(2.88) B,
Sn(1.08)
Hunhunl8HS-20 As—-Sb—Co-Cr—Au-Ag—Cu-55.60  Sb(7.41) Co(6.81) Cr(5.79) B,
Pb—Cd-Ni-Zn-Hg-Sn-W Au(5.60) Ag(4.32) Cu(3.76)
Pb(3.41) Cd(2.84) Ni(2.59)
Zn(2.20)
Hunhunl8HS-21 Cr—Cu-Ag-Co—Ni-Hg-Pb-24.87  Cr(6.95) Cu(4.66) Ag(3.47) B;
Sn-Bi Co(3.41) Ni(2.66)
Hunhunl8HS-22 W-Hg-Cr—Mo—-Au-Bi-As— 13.71 W(3.28) Cr(2.13) Mo(1.27) B;
Sn—Zn—-Cu—Pb
Hunhunl18HS-23 Pb-As—Cd-Hg-Mo—Cu—Ni 8.75 Pb(2.18) Cd(1.90) B;
Hunhunl18HS-24 Hg-Sb—-Cr-Cd-Cu-Pb-Bi— 25.83 Sb(5.32) Cr(4.05) Cd(3.77) B;

W-Ni—Co

Cu(1.75) Pb(1.20)

the map-sheet and their anomalies overlap well, providing sufficient geological space for

breakthroughs in prospecting of such gold deposits. Furthermore, Liujiapuzi—Langdonggou
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Gold—Silver Deposit is distributed in the range of Hunhun 18HS-16. The main indicator
elements of geochemical exploration in the deposit include Au, Ag, Cu, Pb, Cd, As, Sb, Hg, W,
Mo, and Bi. Among these elements, Sn, W, As, and Sb are generally located in the inner zones,
Cd and Bi in the mesozones, and Cu, Mo, and Au (and Ag) in the outer zones. Cu-bearing
granodiorite-porphyry was discovered through anomaly check. This indicates the prospecting
potential of porphyritic cooper-gold deposits (Wei SG et al., 2016) and serves as a significant
factor for further prospecting. Multiple integrated anomalies similar to Hunhun 18HS-2, and
Hunhun 18HS-16 are distributed in the map-sheet, and they enjoy super metallogenic
geological conditions (Zhang YQ et al., 2015; Yang J et al., 2015). All these provide favorable
conditions for making breakthroughs in prospecting of epithermal gold and polymetallic
deposits (Zhang J et al., 2010; Wang CH et al., 2012) and porphyritic copper (gold) deposits
(Wang DB et al., 2016) in the integrated exploration area.

Through anomaly inspection, mineralized altered bodies or anomalous geologic blocks
were found in anomalies of classes A; and B,. Furthermore, the Jinying Gold Deposit and
Liujiapuzi—Langdonggou Gold—Silver Deposit in Baishan City, Jilin Province were discovered
in the anomalies of class A;. All these demonstrate that the ranking, assessment, and
classification of the anomalies mentioned above were accurate.

(2) General features of the anomalies

The geochemical anomalies are distributed regularly to some extent. In general, they are
mostly in NE trending and are significantly controlled by the strike of the strata in the
northwestern wing of Hunjiang Syncline. Additionally, they are in NW or nearly WE trending
locally. Besides, the distribution of the anomalies tends to relate to fault structures to a certain
degree. Geochemical anomalies with a certain scale and considerable intensity are formed

especially in NE faults and at the junction of NE and NW faults in the map-sheet.

6 Conclusions

The primary dataset of 1 : 50 000 stream sediment survey of Hunjiang City map-sheet,
Jilin Province objectively reflects the distribution regularity of elements and the geological and
mineral data of the map-sheet. Based on the assessment and ranking of the single-element and
integrated anomalies of 16 elements in the map-sheet, a total of 403 single-element anomalies
and 24 integrated anomalies of the major metallogenic (indicator) elements were delineated,
including three ones of class A and 21 ones of class B. Metallogenic prospect areas and
metallogenic target areas were delineated in the map-sheet according to the qualitative
evaluation of the resource potential throughout the map-sheet, including one grade I and one
grade II metallogenic prospect areas and three level A and seven level B metallogenic target
areas. It was ascertained that the deposits in the map-sheet area mainly include meso-
epithermal Au, Ag, Sb, Mo, Cu, Pb, and Zn polymetallic deposits. Moreover, two clues of Cu-
Pb-Zn-Ag mineralization were discovered through inspection of key anomalies. The
geochemical patterns of typical gold and gold—silver deposits in the integrated exploration area

were established based on regional mineral features. They serve as important guidance for
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future prospecting in the map-sheet area.

The establishment of the dataset provides a set of fundamental data resources of the map-
sheet, which can meet the demands of researchers for inquiring the information on stream
sediment survey in the map-sheet to a maximum degree. Meanwhile, it creates conditions for
sharing of data and resources and provides basic geochemical bases for geological research and
applications in other fields.
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