%47 % 17| (2) MERFEHIRELE

2020 ﬂz 12 H GEOSCIENTIFIC DATA & DISCOVERY

doi: 10.12029/g¢c2020Z205

WA K: R, Bk, s BEF, QBF, £82, 5L TER, G, FE, REE B
2020. #T3b 8 2 4L4a 1 2 50 000 &7 = Wi B 548 & [J].F B3R, 47(S2):57-69.

BRI AKX BER; OFE; S R B, TILE 2401 1 1 50 000 &7 = 3/ B 4035 & (V1). F
3R HER LA T S8 RTRIME FHERAREF T O F BRFRFE (LR, TG B F =R

YrigBHA: 2020-05-25 ;
DRI [ AV 1, 2016, A E 3R FORME [ 4EHUA 1, 2020-12-30.10.35080/data.C.2020.P25; hitp://dcc.cgs.gov.

MEIHE: 2020-09-15

EE&WMB: pEMKRAES
i1 FRA & T H (DD20160052, |
DD20190570, DD20190159),

cn/cn//geologicalData/details/doi/10.35080/data.C.2020.P25

STdE & £4L0E 1 : 50 000 & F=ih R B &R E

R Rk masY BEEY asr' Az
gt Fme? ma” mE” kEE” mL"
(1. PERGAE B LEAL TS, T 100037; 2. B AT RIRT ZEHEH KIS
P, b 1001205 3. P EMF X (L), JLT 100083;
4. B F B Z TR, Ak 3R R 2 075000)

BE AL (BRF Z IR AZEHARKEZL (1 :50000)) (DD 2019-02) Fo 47 b HAw AL 56 %
DR, R EALRE 11 50 000 FFULSLE 379.93 km®, FEME 11 A&, REKE
DB AR 1622 4. EAMBHIE 1623 A, MK L U-Pb FabAE 3 4, AR R
LR 80 A, AL T ALK ALK 150000 4R E, Fika T MEBE, £
DR T RO SR B ERE . R R B RS T B FAR T F AR R R
LWk, ERETEZAETRER. FAEROTRERBAK, RO THEGH. P L
ML BRI EREASED, MATREOARLEN T AERED  SETFEAE
REe 3 ARSBED, RREHTHEEATHRTMAK. KT RBALTA0E, &
: FYERAIERFE, HRIBEEAZRETWERT TAERE T Aa4E 142, 27 BAFE
DA B A M AT B R BGAE TR A M, A EH FEHRE LR — RN AS
ML,

K1 :50000; 7 FRIGE; #EFE; RAERA; £46E; T

HIEAR 5 2 S ML : http://dce.cgs.gov.cn

1 BlF

22X 0E (K50E019006) 13 T 5K % 1 1 NE 24 30 km, #h &b 4 Jb o2 4 i Jb 2 v Bt
(1% 12%), SEUNLIKPTSE . KA RE R, AT — ML s 1L 10 T SR 4 (3
WL 2000), AKEPERE B R BRI A | TUBVE BB . BT L A
WY, WANE R AR GBS IRE T, R, IR DA AR 3 X
HASHR “4 =7 CRMET b 60 A4, b km 24 NG, FHIE), i

B—AEEEA: AR, B, 1984 F4&, ¥, TP, AFEF Z WA I/E; E-mail: zhenshimin0001@163.com,
WBIRAEHFA: BRIk, B, 1968 4, HIXBRHA I, NEFTRFHL; E-mail: pzs927@163.com,

http://geodb.cgs.gov.cn FEH#EE 2020, Vol.47 Supp.(2) | 57


http://dx.doi.org/10.12029/gc2020Z205
http://dx.doi.org/10.12029/gc2020Z205
mailto:zhenshimin0001@163.com
mailto:pzs927@163.com

v R T ST 2 ALHE1 50 00057 7= 3o/ 8 445 i

GEOLOGY IN CHINA

ahh KA. R, KATE. B3, NV 20 kb, XSS A b1 ek
(422 245 T T A P2 W T RIS P K SRV 2 A, 25 5 B BR AL 25
BT, K9 EH RGN 3 R, BRIt . NEFRE . TRAER (1),

KR LMK M2 B AT . POC IR R A R, A TR
B (1R K -IRUE R Forh, ok A T 4L B 7 1 X2l —
FIBFZLI R, 5K N4 BRI ER (4 16%), KN, B
HRIESIEES, WO R . Hod, ¥ 2L ESE [ EW, 4K 470 km,
S 1K B P e v s WO T RLE [ NNE, 42K 250 km, A 2
FOEALI S, T3 R K T R L6 B S L ® L X R AR 7 B R 7
KPS BRI A ICLO R T . REAEIIT 50 NW-SE, NW Jfiifk . SE i
W KRR R S . AT R A A (] 1b), PR, BRI

lwim  \J
- =PI
o P .,

T frod
5 5-‘_@,& i P ;
A
30°N

[a] 1eec T w20 ) ZTb P 7
ﬂ‘.i\ﬁlhﬁ“? A\ L h
111 @,’{Liﬁ ; .
p” S b

S L

0 200 40('k1(|

=

= i e 2
| [ -
_12L/’l1s|/||4|® |15|0 |1a|l |1?|. |1s|.|19| 0[20||:|21

1 it AEILERIEMNE (o) RXiGHREE O)FRHTHRSE, 2019° &%)
=50 %R; 2=t AR RUTIE R 3ot VAR R 4 W R RAEA R s—hoal VRS
F; 6—m K RABTER; 7—EDHAE AL 8—HEILH Al 9o—ENS kil s 10— A
A N=ESOWER A 2-8PEHRACS 13300 (W TRAWIZY; 14— ebiZd; 15—407; 164

B 17— 18—EVEERT; 19—HHT; 20598 21—RFSEIX VSR ; TLF—#F NI, F1—F T —FRb5s

(B WHARAWIR,; F2—R T VR (5 E) WAL REIAL; F3—%e—R B2 ,; F4—KAT1L

AT ;. FS—i =S5l —aRIWidar ; Fo—RROR—IMisdis; F7—ikdt—THIRNT 24T ; F8— haijft—1
Jo YR 2L 5 F15—Eh T I — R 0 W3

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



AT 2 AL © 50 0005 7= #b f B £ 38 &

x1 HAEIGSX ST LB RFFERR

MERFHEEE
I
GEOSCIENTIFIC DATA & DISCOVERY

W IRAFAE B B kAR

RSN g} rhiy

iR o 7 Sy N BEANTCAA (FREL RHEKAINTCA A, I

AL ARLE . IRAEE) b

va (bk) G aIpAECEE, AR aERECEE, Bk adiika

it AT AR A T AT AR 2 T

FARIES. FEHKSE, KA ~ T4 E0kimEnk TEATIKAESOA S K

FEARBARE K, JB0.24 ~5.10 m, #EIR 2500 ~ 3500 m, {HAHER JE10~2200m, HiATEH
10 ~ 400 mLA &, FETPKH 3700 m, s-ARmELL B, BT BREEE
NW, f5iff30° ~55°, § 12km’. §KZF—ZH  [m325°, MANE, {Hf
RENCR . BURR. #5  Radiikisml, v RREE  60°~80°; 1R KEHMIM
Ko ki aIemk Iz k21 mo PEAFERLUMZE £, §RE02~2m, T
FTFEAREEN. PR R WK, BERE F>200m
k. #fb. fEfb b=
KR

PRl A AR m Ak, k. Bt SR Ak, mfk . EREE  rEb. Btk SHRA

B3| 1k, A Ak, kIREE 1k, Batib. gleh 1k, g fafk, iRk
1k, HEiA, &SRt fb. w1k, s+ k. mikti
b, wgw ik, a1k

FETY) A%, A, fHA. A BRA. BT, AR, FRA . BB,

He AT, SRR, WAk FEWT. W, Bk P, e Bk
WL OEEET, T, . AEWT. R 8 8. A%kE . e, &
WE. ASkE. WiEH. B9, A4S, BEeE . Axnfh. FRA
BRGT . PR, AR, fLAEA . BEeT. MR
B e . A

WAAN YRR, KR, Bk ok BYeRGE; ATE- ok, BYeR. FBeiRi
BRI AR SN 7 TR v S L] 72 TR N AW o S’ A - = B 2 15] 2 2 /N A
1oL FUIIR . g A RIS Ay oIS g

) S 25 246

B —fHM32~571, ¥ 1.5~30, fE154.05, ¥ —fK<30, FE368.59, F

(git) 5~20 9.68 ¥14.3

Ff R o SR K SUSEIHMAML, JIEM 0TS HOMHLIIER;

TE2A5IE P °Po " PoLLMEAIXT R, B P/ POILIEARRS P/ Pb LA AT,
FEAETE AT R R H 524 R AR, FZEEHE AT ETIE M AN e
PRI Z ] WA RN Rz R R
6" O LD MG 5 6Oy fEAE HARL 6" Opno (4 5 AR {15
Iy BARM A AT SRS S Ko A Ar L IE

“Ar  ArH

FZEHPR AP, &L e, ANER. KA. ke ke KE#E. mk

JRiE . BRE . PEEE. b i, B, BRSSO, &%

AR

T #Wang DZ et al.,, 2020a; Zhen SM et al., 2020a,2020b; fREIFIRIFAAE, 1994; H/)
L% 1997; BEHERA, 2019%4.

L BRI R, DR R . TR AR A e A 12 1
LW e . IR —R L AdE— B NNE [ R RO (7 1) R, E
L EW [ SRR R, A0 LSRR A
| SR TR B S A2 AL S X B “ e =7 ALY, %X B4

TR IA R KRB R . =/ N 28T/ N 45 . AR R0 RS
DA R 07 SRALIREAE 20 HE2L 80 AFFUSERL 1 2 50 000 DX S5l 5 45 17K A5

http:/geodb.cgs.gov.cn FE1ET 2020, Vol.47 Supp.(2) | 59



[ ST £ ALIE1 + 50 0008 7= Ho i ) $4% s

LLLLLLLLLLLLLLLLL

FURRE® ST, B, TSR R R TR 1 50 000 7 HURRA THE, Tt |
FO R M I . R R BB R PR AR R TR i R G |
GE. W HUERTTIO SR PR T2 T A B3 — e s . A 1 ¢ 50 000 674 |
T S BFSE KB T X B M T A PR P VeI, GVBT T 2 B, |
IRT A IR B | TP T AT R R T I R A R A
BEGOKT, HRTE TP PR TAEIRSS Ve . 20 R LT RIORE T, |

2 HIREFEMLETTE

21 HiEER .

LA S AL 15 50 000 77 MR L = i —fk” M X 4w Bl B g 5 |
(WA 2014, 2017), Bh RS 7= H B 5 4% AR 25K (1 ¢ 50 000)) (DD 2019— |
02) WHAER, BL1 ¢ 50 000 KIH I 5 Vot (i scbrbkiie | e, i |
SEAR) LR, TETALAE 57 YEIE SR ERE [, 4RI 1 250 000, 1 200 000 |
Bﬁ%ﬁﬁﬁﬁ%%ﬂ,%%%%ﬁﬁo%ﬂﬁﬁﬁ@%m@%mmk%%ﬁ%i
(CGCS 2000). R CAT i AR FIECT UK R 5E (DGSS). MapGIS S M ALK |
ATEEAC PR, FEMEIERE [, FEo 45 A AU BT E R R ;

WAL AL 12 50 000 4 7= Mo R A 22 (St 45, 2020) BYTCEEE e (L
Wl B TEHARE ) (DD2006-05) BT, MiZehnss 2 Fins. |

F2 =211 : 50 000 & =i R E EIEE TEUIEE R

4 H ik
KR4 R LA SALIRL ¢ 50 0009 7 Ko R B
SRR B, o AT AR R

FIEEZE, YT LA i Ry 5 = b S A
S WA MRS =M B R B
BURGAE, T A R R AT S O
W, o S A R A SR L

B 1] R 2016—20184F

Hb B X 3 LU . R4 11515~ 115°30", L4 40°50" ~ 41°00°

G MapGIS

Bl 15.7 MB

BHERE RG ML http://dce. cgs. gov. cn |

| Z I S 15 Sy M R R 000 [ 4 [ T LT 4 X 4R T (DD20160052)
wegh '

T HsC

LG HERE TN 22301 2 50 0004 P2 i BT P BCHE FE ARG 1 2 50 000 f5 1 ZE AN P A . i ot Pl
FEAFRTURUA . AA . KA, A BUR . s, Wk, iR
2R, BTRRCGH) . AR CEEMELL. RS, RIS, Rk,
FARTE L B DI SR R P A A L R AR
B, WA 5. R s i R, TR |

AR AL 1 ¢ 50 000 B PEHBAR L, WCHEAIEZ 1 ¢ 50 000 X BRHL TR 2 K |
REZ 870 km®, BERZY 145 S, NG ARS £ U-Pb AEISBRZS 14 41 ERAHie |
B2 30 415 SN Hb IR B2 I I 20 300 km, T fikeds 11 4L, SRS A U-Po 4EIR%L |

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



B 230K ¢ 50 0005 7= H 7 B 3048 & MREEHIREE

P53 4H (¢ 3), BBH 500 435K, TR fuZEiR 80 4445, RN, Fe/0 M RT AT IZ X5
L P SR RIS CREE T RE, 1996; Mao JW etal., 2003; Cisse et al.,
' 2017; Wang DZ etal., 2020b) 257 T (4 B .

Fx3 =MIEEREHER U-Pb Fib—EX

P FE SR U-PbiF#%/Ma Bt
1 KRV —RKIn 390+6 BT, 2001
2 R & A S kR s o 380.5+2.6 FRERAE, 2010
3 AR RKAEK S 23542 Jiang N etal., 2007
4 TR TR AR 142.2£1.3 Miao LC etal., 2002
5 RIPEH BERIE R 142.06+0.84 Wei H. etal., 2018
5 R AN 139+0.9 Jiang N et al., 2007
6 KRHMEU 1352 AW TAE
7 Jeb R m i KA 130+2 AR TAE
8 ZRus 125.9+2.2 AR TAE

22 MEAEERE

221 Bl

i AR 1 ¢ 50 000 [X 58 15 91 45 18 S5 152 B bk L 04 B0 AL AL B, T
| MapGIS £1, £k, WIS MU LA 1 ¢ 50 000 FRAEFRINE, SO REH -
OB ERERY, APRRS R CGCS 2000,

| 222 SR A

L TR BAMRTAALIR 1 50 000 DX B AL I AR 4 P R S A I . B A MR
ORISR — R ATT, AR (L) Tk, IRREFAND LA
L EREAELUR R IIY R AA TE SRR A I

L ()

SRR bR, R IRIS R T T FOA O, (AR AR ek
LA, IR ISR A A, AV B ik, WP R
OB AR (. AR . BRI SR 40 6 AN, A TR R 1
L HE AR L.

L@k

SRS — 1O AT P T C RO 23k e, AL A B s

(3) K

SRRSO A L (0 5 — 3, PR I 0 kT S R

(4) Ho T34

MU PRI TS T SRR, JF LU R A SRR A
LWL DU RS AAS R, IERR R kR R

! (5) HAE . HOBRALSE | M ZERE SR

L AR T SR A AR, I B

- 223 WA

L RO B A O AL T i B, R0 R A B — A

http:/geodb.cgs.gov.cn HEH1ET 2020, Vol.47 Supp.(2) | 61



[ ST £ ALIE1 + 50 0008 7= Ho i ) $4% s

uuuuuuuuuuuuuuuuu

K, Wi T IR T AR A | s R R . |
DIBCT S R 1 ¢ 25 000 SEFRbTRHEDR IR, S BPANT PR A, AR |
WP R GEhRAR M SR PR Lk S BRI, BRI |
PERR . At PR RER, W Be7 e (PRB) S |
HOTS (P): S0 R AR A FERPSN 22 S 5 P05 R AL M, (0
T AHE BORS. BRI . NERLE . (IR, BUROTABROCR , AR |
HESHE 154 i
HUR L (R): BFAMEBAE RGPS IR IR AL S . RS B |
s, AHEERS . BIHERS . BURPATAE G AR, HR, i, A, 2iF |
BB b R GE 1 I §
WU R (B): BPAME BT RGPS BRI AT WS . BHS
RGHE . FLRIH | eI A ATDIE Bl BEMOCR  SE L (5T RIS
SR LT AR RO B A S AR5, B RS e A, 1 |
R PR '
224 =NEHEEM :
(1) K BPANRAE UL A (P, HBBRBAZE (R). HBIFSRLE (B) BUARVORH S A B, |
IR A A1 T |
DHUF A (P) BRI BT A RAEATR : B S . MULRE . HeiboC R (5 BRI |
SRR IS 2, B A UG AR BUE T IR, A 44 S TR e iR
B AR, S50 . M), MO B S R, PRSNG|
BIFHIS i
@B LR (R) KU T B AR . TR R O R S |
(SEPE 1, B 1, 55 0) > BT - (S TR SRR . W5 |
ROBHERRE, I LEAEAT MR SO A BT T 51y (LRI ES ;
OFIAL (B) BRI B R RIEARER . LER AR LIS, IER AR |
ST 7 U P A0 Rt T e, Bt . b, RSESBH b
FRRLHR R, T “ZEM oo, ATooc R BEIRA MM, BAZEN |
SR A5 LB b | Ik R 1 3 56 3 B LR L
ik, |
@BLAFR, R SRR ANTEPR . REESAR RS B 7 |
WGSBS R EHN 1, 2. 3 STFIRGS . WO HIRER B AR AE R VR |
AR PR R A8 T S W B G A ;
(2) F5 AP SIS 7R 45 19 PR SCHE g 10 S bR 5 2 e s o P e
B X SR I A SEBR PRI T 209, SR E R | BB A SRRSO |
A HATISIE , X H B o CHY TR T )i ’
225 4l S :
(1) FEREREIRIE X0 6 £ 2 T R A T DE AR S FIR Y
A SR FOU S RROC RIS A T, VTR R L Jali |
AR L (R A A SRR R AR 5
@) BT PRARTE : AEMCHE LUAE BSR4 A U RS |

62 | http://geodb.cgs.gov.cn FEH1E 2020, Vol.47 Supp.(2)



B 230K ¢ 50 0005 7= H 7 B 3048 & MREEHIREE

L IR SEEABIORAL, i T IR RIOSRIEIRY  EAREEA KEE () AN
NGNS 2 S DR R R T

) PV PR R 1 S [ REAE S NWW I EW 1AL NNE [,
R T AT R PR P A R A R B SR ROCR AT T NS [ NW
L2 AR KB YIRI AR O SRR A K A K
BRI LR R Fk 7R B T AR AR
LR, JFRAHR RS R SRR AL DO SRR S, R R
BRI LR E

L @ FTHA R R IOE RS AR BB, K R
L T T AT, SR A S

) MR K T SALIRITAL I K MR e
ORI T VO RITIL A P U ST R O, AR R 3 1 R
BB FXE AR LR, RES 1 IV b MOT R E R A R, SRR
LR RS AL R T A O R AP

(O JUMRIE . APBE . Fodk i A BT, 2 A R L

3 MEmEHR

|31 MIEMAEHR
! 1% FHl MapGIS BB fn 4 2, BDHL T wp, M2k wl, HuBAiwt.

| 32 EEMRE

| IlWﬁ@%%f%LL KUl AR R W, MR
DLk R, B B RS R,

L A AR @ﬁﬁ&% BGPTSR KR () SM
L SR RIRERIE A R | SRR

| 33 HEsR

L SMSREIARR. ML 2. .

SSA L A RHTIAREE AR MRS B . ks
Sk, WK R IR,

WSk VORUE . Kl s AR, HINE . KA,

| 34 HEER

S2ALIE (KSOE019006)1 = 50 000 ™ 7™ Hiy 5t Bl i A0 & b B SL (R R F B . Hb P
LR BRI R R B R A B M PR R A B RV S bR A BRI AR B Y
LRSS . RS RE (5 BURPERIE 1 50 000 B M B ARG R R R TR, U
LR (OB . KA R TR . WA . POREE 5 B A
L OREERYE (5 4), BURPERMESIR QR SRR IR ) (14 2010).
L ORI SRR ) (e BEE L 2011), (BRI O RO . B
L OUR IR ) (AR, 2012) AT,

http:/geodb.cgs.gov.cn FE1ET 2020, Vol.47 Supp.(2) | 63



[ ST £ ALIE1 + 50 0008 7= Ho i ) $4% s

LLLLLLLLLLLLLLLLL

*4 BIETHRESEREGR
G B R
U UURUAEEE AEfUBE AL, ORI A RK . U AEALS . MR,
HEE IR AE AL AL . TURAYE . A A TUREIIZER . U
TR | R b 3 45 :
2 kil FACHR AT AR A EE AR, IS . MR, MR
ARG HEIRRE . A AOLMERBER LR K |
DRITR | RERR AR . LA | R 2 AR IS
3 BAHEE AEsH . AE . AMALS . EE ST, HAH . BAE . AW
I = Vs N 111§ 727 S 111 e NN 2 X X 2 VA 13 b 1 73 i 1 AL B
KA R AR '
4 BFCEEE EZNG, HOERAL, B AR, B, RS 2R,
HE IR | B e AL AR | BUR RS . B TRAR . ASBER
Pk :
WK WTRLAPR . TR R . WPRLEYR . WTRERE . WRRGER . WL
o TR . WG . TR . M A Es R mal, )
A !
6 PR PIRISE . i iR

7 BTTHL MG BTTHUAER . S PR RE | HPRERRE | BRR RR
PIEAY . MBS, L) B ™ . AR S '

W

4 HIEREEH R :

AU A AR P A 4 R P TR R (1 ¢ 50 000 57 M 9 2 T AR5 (i |
1)) (hHEJE MR [2016]117 ) Fi ¢ A =1 iR 2+ REESK (1 50 000) ) (DD 2019-02)
PAT. SRR IS S s, AR A X LS er 3, — B TAEX L CRFE
By Wi K—50-111-A. 22 %L 1§ K-50-111-B., £ T £ 0§ K-50-111-A 1 : 50 000
Zﬁﬂﬁﬁﬁﬁ%>°ﬁ%ﬁﬂﬁioﬁﬁﬁ%ﬁu%ﬁ%ﬂﬁﬁﬁﬁ%%mﬁw\Wi
%@ﬁ%\ﬁﬁﬂﬁﬁﬁ%%ﬁwéﬂﬂﬁo@ﬁ%ieﬁﬁﬁﬁﬁ&ﬁ%umm%mi
AT, SEERT 50 m, KEKT 250 m MZLRILIR IR, LLEK KT 250 m AT |
E\ﬁﬁ%ﬁoHE%@@M%%&ﬁ%U%%E%ﬂﬁK%ﬁm,ﬂﬁ@iﬁ%;%§
JERUNE , SRS M ORSAI R . T SRR AT bR e i s
SHIAT EIRZEAFIRT 25 mo WA X EAR TAEREIAE] 1 1 50 000 HLBIRAYZR i

maﬁﬂimﬁﬁ¢,E%*@ﬂﬁﬁﬁ%<ﬁﬁﬁ§ﬁﬁ%ﬂﬁ%>@ﬂﬁﬁ§
UMU1H%M%EK,P%mﬁ“zﬁﬁiﬁﬁﬂﬁiEﬁﬁ%%ﬂﬁﬁ\ﬁﬁ§
FL B 100%, 50 H AR LB T 50%, B4l LBk T 15%, FIE T %R
%%Eio#%Wﬁﬁﬁﬂﬁﬁ%%ﬁ%*%i%%ﬁﬁ,ﬁﬁﬁﬁﬁﬁ?ﬂ%%%§
¥, TR A EOK :

5 HiEME :

WAL AT EALIE (KSOE019006)1 + 50 000 ' il [ el 2 v s R L 25 J JF 7 — 467 |
77 M R TR 75 T LR 2 — o % 7 M R P B I P 7 o R 8 e B AR R
(1 : 50 000)) (DD 2019-02) ZL3K , 7R AN I B i N 2 v F4 o iy 3t 1, 455 AR
1+ 50 000 LI BRI R, K528 ADFCHE TMA 2 B, 2k T 5P IR |
WA A R T . Hor, R RN TS T 45 I UCH RIS 6 U-Pb WI4E, 1944 il |
WP RS R PR A AR, R 2 T ¥ PO A SR A B 2 2k 6 e
R EOLAE AR LA, R T AL LK A R B SRR

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



B 230K ¢ 50 0005 7= H 7 B 3048 & MREEHIREE

O FRGEA AN L AT A RS R R AR A 3 SRR (5 5), HEAL
L TRSCR BTSSR N T IR DAL T AR (G 6); XTI
iﬁﬁTE%ﬂﬁ,%@%?%ﬁ\K?E%ﬁﬁ%ﬂﬁﬁ3fﬁﬁ%ﬂcﬁﬂo

£S5 BARBE—ER

B4R R B ITRIE
. . s EEAU-PbRINE W fkidas
4 4 mj D*j! u_;‘(% ;
f£ a2 i W M5 ks by il SAE RS Ma HE
; A ¥ BE mpK, BB RKIEK KA aRESEE 130.5
Eﬁ 2 Yl s KA A
| @oK, FEAINE A B IR G 4RR ks 139.540.9
AINEA
WK, BaBAERE R APR-H R 142
jEi5 BatERA
=& M= mTy —RKIERA R KAG ., BBah, 23582
@ St A ARG A EARGUN

Pt
| B K A
DR JRgn e nD,  TREEK WAEPR K 372~390 P2

i R Attt D, N S AR R B ’*EE!WS\
ik " s L URIE
noD, KA., e, & Tk B

IR 1 a2 ik B fp e

—PRLA Y A
viD, MEAMIN KA KA, B, &
WA KA WL AR P AfDRL
INTARAEE R DR A

N KA
onD, JK A AR iR
AR
ynD, PZL (O 2t 2k
| R I
i?ﬁ e ggArs LI R S BTG R
P S A, AR AR R R KA R P4
BT K e

. s

: [FIE, L MR PRAESY, IARIX NS AT REL T T 2 B S 4 & (Bao ZW
§aa,mm;Lk%%,mwniﬁﬁ%%&ﬁﬁﬁwﬁﬁm%@Aﬁmsza
iaL2m%,@W%ﬁﬁﬁ@%m%mwﬁ%%%ﬂﬁ%?%ﬁ@ﬁ%,ﬁﬁmﬁﬂ%
L RATE L NNE [ FEHLPE A NW sk R R 32 ORI 4345, 19905 /0 O FITIE I,
| 20005 FLIAE, 2000), BB FBHER R L IREIL . BEAL . S B L s
CE L PR PRI A, AR 1 ¢ 50 000 87 R PEIBCH P M % IX 1Y
iéﬁﬁﬁl%%&T%mﬁ%iﬁ,%%E%Wﬂ%ﬂéﬁ%%ﬁﬁ%,ﬁﬂ?ﬁﬁE
iéﬁﬁﬁ%mﬁﬁﬁﬁ%ﬁ@%ﬁﬁ%%ﬁ,Mﬁm%%A%ﬁm%%%\@E%m%
i%Wﬁ%ﬁ%ﬂﬁ%?%ﬁ\mmﬁEEﬁ&ﬁ%ﬁ%oﬁﬁﬁ@ﬁﬂ%ﬁ&ﬁiﬁ
i%ﬁ%ﬁ?,m%ﬁﬁﬁ%ﬁ%%&%@@%iﬁﬁ%ﬂﬁ%@%,Nﬁ@éﬁﬁ?@
| AHEEA RS EE.

http:/geodb.cgs.gov.cn FE1ET 2020, Vol.47 Supp.(2) | 65



[

GEOLOGY IN CHINA

AT Z ALK 50 0005 = #oJf B £ 3E

6 MlEgE—4%
TR i B T
S g B4l fOE HREKH EEm SbEs B s Ul
O - - S [ ZAEIL/ Ma
R Ok K2 ALY 13225 AEEILGE FEARY KL
g R s HURLELD . 43
R OBE T R mEgs LI MmERMEGEE . w ok, b
4 s SR A B 1. wis A
K2 IR WLE IR S B
WL IR WL IR
R
KiZ° s I M. M 1278
it e REBE
K2’ B BRI BB
e B
K2 Pk e e
Kz BERFEDUR 549.5  BERITAGERA
et
57 TRERE-—4%
MRREHY R R TR E
@ AR ARm B dnedon PRy B AL AT
T Wl LIRS KT Ard PR ARHKASE A B A AR
AL TR e ik
Al SRBORTA SORAOWMTAR  KESFA R B2
HEINEERE SNBSS . & BHE. IS RHE; AR
CMHINBERE GERBEMINEEE  WBERGE . BRG
HORHEREENE . BN k. fINTL
et KT
Aryt BEBEEME = 2 BEb e = S
WR R R BEbRME—
Z Pt
ok R AL BT Ang MINAHCASKLE SEHT A IR

RN At

o

—REamN KR, REs

RHCSRCA G AL INARHC AR
ORI
ke

Anyg” FRE0. AP B2 INAHE F R
TAINFHR AR A BRaRHR A
i live)

Aryg” FAINERERHRAL SR T A E
BeA-RE A INRHRSRCS | 1R
EHFRH AR A A B R AR
e K AINE R

RASREA - REAR
KASKE . B

INAZRL

DUBVEBURERE" . TR
wi. BmAA; R
TG Bf. PEkE"
. kL. Bt

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



ST 2 AL0E1 50 00057 7= 4o 8 4448 MBEMFHRETE

L6 4t

: (1) &M RS T 1 50 000 52 4LIE (KSOE019006) 47 7 b BT 151, I 57 T & dis

iE,%ﬁTﬁﬁm%ﬁﬁﬁﬂm%W%\ﬁﬁ%@ﬁ%ﬁ%ﬂ@%?ﬁﬁ\W%@%%

§m%mw%am%¢o

; (2) WFFE R S AL R AL B R A BOIR BUR AR, RiI5: TP . Ep

O LA AR R, RIS TIRR AL T ARG . TR

;%ﬁ%%3¢@%ﬁﬂ,A%E%Tﬁﬁéﬁmﬁwmﬁw\&HW%&&H%WE\

R A

i (3) ZALR 1+ 50 000 1 7™ b J5 I B8 2 S X 1) 4 0 R0 T AR B T St s <

i%,ﬁﬂ?ﬁ$&éﬁEﬁ%ﬂﬁ%ﬁﬁ%ﬁ@ﬁ%ﬁ%%ﬂ,ﬁéﬁﬁ?%ﬁ%%ﬁ

L H—E SN,

: Bust: b SEALIE 1 50 000 7 7= 1 T LR —TAE IR RR , BFAN—Z A= il

§AﬁﬂﬁﬁT%ﬁ%ﬁmoEwﬁmﬁ@ﬁﬁﬁmﬁjﬁﬁ$,%ﬂ%%@\I%E%

L ZMERIEEE S, RO SRR H A 5T TR o ) o
FRE:

@ mith R, FB%E, TIMHE, BhE, KM, BOE, FISC, BERRIL, BEh, B, ZERE.
2019. YL E A0 XK TN T H R [R]. A5t b SR A5 e & RS e

O [TRIFE, RE, DEP, WIER, ZEAE, ZRBEL 2013, WALE T PRI SO R R
5 [R]. AZE: 08 Hu B R A B

© v T R R, 1989, F W] B iR K—-50-111-A . 4L F K-50-111-B ., T # i K-50—
111-A 1 : 50 000 XIS [R]. T 0 048 ™ =y = Hh BT JCBA.

O LI, WAKE, KRS, B, FUBE, TREL, ZEE, S, PhEES, B0t 2016, L
AEFLERITLLT K &0 IR AR [R]. K O SRS AR THE AR

O (e, KL%, FUEN, JIER, 0, DA%, #A, L, MEK, g 2011
WAL G BRI TN R [R]. A S WdbAs b S e e

Sk

i Bao Z W, Sun W D, Li C J, Zhao Z H. 2014. U-Pb dating of hydrothermal zircon from the Dongping
gold deposit in North China: Constraints on the mineralization processes[J]. Ore Geology Reviews, 61:
107-119.

i Bao Z W, Li C J, Zhao Z H. 2016. Metallogeny of the syenite—related Dongping gold deposit in the
| northern part of the North China Craton: A review and synthesis[J]. Ore Geology Reviews, 73:
198-210.

E Cisse M, Li X B, Algeo T J, Cao X F, Li H, Wei M, Yuan Q, Chen M. 2017. Geochronology and
geochemical characteristics of the Dongping ore-bearing granite, North China: Sources and
implications for its tectonic setting[J]. Ore Geology Reviews, 89: 1091-1106.

é Jiang N, Liu Y S, Zhou W G, Yang J H, Zhang S Q. 2007. Derivation of Mesozoic adakitic magmas from
ancient lower crust in the North China craton[J]. Geochimica et Cosmochimica Acta, 71(10):
. 2591-2608.

; Mao J W, Li Y Q, Goldfarb R, He Y, Zaw K. 2003. Fluid inclusion and noble gas studies of the

http://geodb.cgs.gov.cn FEH#EE 2020, Vol.47 Supp.(2) | 67



v [E o ATk 2ALIE1 ¢ 50 0005 7= i B S i

GEOLOGY IN CHINA

Dongping gold deposit, Hebei Province, China: A mantle connection for mineralization?[J]. Economic
Geology, 98(3): 517-534.

Miao L C, Qiu Y M, McNaughton N, Luo Z K, Groves D, Zhai Y S, Fan W M, Zhai M G, Guang K.
2002. SHRIMP U -Pb zircon geochronology of granitoids from Dongping area, Hebei Province,
China: constraints on tectonic evolution and geodynamic setting for gold metallogeny[J]. Ore Geology
Reviews, 19(3): 187-204.

Wang D Z, Zhen S M, Liu J J, Carranza E J M, Wang J, Zha Z J, Li Y S, Bai H J. 2020a. Mineral
paragenesis and hydrothermal evolution of the Dabaiyang tellurium-gold deposit, Hebei Province,
China: Constraints from fluid inclusions, H-O-He-Ar isotopes, and physicochemical conditions[J]. Ore
Geology Reviews, https://doi.org/10.1016/j.oregeorev.2020.103904.

Wang D Z, Liu J J, Zhai D G, Fourestier J] D, Wang Y H, Zhen S M, Wang J P, Liu Z J, Zhang F F.
2020b. Textures and formation of microporous gold in the Dongping gold deposit, Hebei Province,
China[J]. Ore Geology Reviews, 120: 103437.

Wei H, Xu J H, Zhang G R, Cheng X H, Chu H X, Bian C J, Zhang Z Y. 2018. Hydrothermal
metasomatism and gold mineralization of porphyritic granite in the Dongping deposit, North Hebei,
China: Evidence from zircon dating[J]. Minerals, 8(9): 363.

Zhen SM, Wang Q F, Wang D Z, Carranza EJ M, LiuJ J, Pang Z S, Cheng Z Z, Xue J L, Wang J, Zha Z
J. 2020a. Genesis of the Zhangquanzhuang gold deposit in the northern margin of North China Craton:
Constraints from deposit geology and ore isotope geochemistry[J]. Ore Geology Reviews, 122:
103511.

Zhen SM, Wang D Z, Yu X F, Wang Q F, Li Y S, Zha Z J, Wang J. 2020b. Trace elements and sulfur
isotopes of sulfides in the Zhangquanzhuang gold deposit, Hebei Province, China: Implications for
physicochemical conditions and mineral deposition mechanisms[J]. Minerals, https://doi.org/10.3390/
minl10121089.

XS4, IHEDT, XA, ¥ PORE, J5 [, A, RiAEDt. 2009, RAT—HaL i X e g 1 e L A
IRIX S VE R [9]. P E U, 36(3): 623-633.

W/, BRASZE, BOZE W, FREIC. 1997, TWb/INE R8T HC—HB0R 5 41 U-Pb RO R 4F 1%
UESE [1]. ATFERRZEATIT L, 20(2): 22-28.

P, SR, 22/ A%, 2000. JA6E ZRIEE T A TS FRE [J]. HUBRHR 1B M, 15(4): 351-356.

2D AR, WL 2000, ARV PRHLFURAE SAG IR0 (1], hBRe4R, 21(1): 44-51.

R, ARFFAR, BRALHE, T3 [, 25 B, WHARAK, XIGBTAD. 2010. AEb bS5k & i X ARIF- G4 vh By
WIS X AR AR [J]. &7 R HILTT, 29(2): 265-275.

BHTE, WA, FEHE. 2001, AL TR KRV A SHRIMP ARAC2A A7 SR SC [0, Bk fk2,
30(2): 116—122.

R Fit, BAIRAE. 1996, AL AR EFIRE A A G0 HUBT (M. Jbat: HuRR i i,

FRE, K2, B, R, Y. 2020, WL AR PR 07 AT Re-Os K& 41 U-Pb 4E I
FE [J]. HIAFHTZR, 27(2): 405-419.

MR, BAER, PEAR I, sk sy, £ 40, RISEE, XILR, BRakrh, e, 1 se g8, Bt ), AP,
WRIESR. 2014, B X He ™ B e 55 75 325 (R [M]. JL 5t MU fidt, 230-245.

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



B 230K ¢ 50 0005 7= H 7 B 3048 & MREEHIREE

IR, B, R, B, BRI, B R, R, L, 02, AR, 4005, B,
LAY, 2017 B AIKHD BINHE 5 7 (5 I8)IM]. JE5T: MU AL, 234-525.

IR, SR, 1 D, FVEESE, 135 2010, 1T HUTRY SERRSCHOR R (M. L S A
RS, AR, 1994, SKETHDIX AT I (7], HEBR L2 BE AR, 14(4): 359-369.

L OBER, P, S, BUARAE, B 2020, WL AL 1 50 000 57 MR I $R I [DB/OL].
: (2020-12-30).DOI: 10.35080/data.C.2020.P25.

L ORSEAR, RERE, A4, BKEL 1990, WAL BB 05 G 4T S IKKIRE M (7). HOBRART A, S(2):
L 2028

LR, B, WK, SKUNE, IS, S, S A, TR BRHE, 2. 2012, 5
L PP R BRI R A ALE [M]. T M A

R B, VERTIK. 2011 R STTOERBI (M), L5 MU H R

http:/geodb.cgs.gov.cn FE1E 2020, Vol.47 Supp.(2) | 69



Received: 25-05-2020
Accepted: 15-09-2020

Fund Project:

China Geological Survey
Projects (Nos.: DD20160052,
DD20190570, DD20190159)

Vol. 47 Supp. (2)

Dec., 2020 GEOLOGY IN CHINA

doi: 10.12029/g¢2020Z.205

Article Citation: Zhen Shimin, Pang Zhenshan, Xue Jianling, Cheng Zhizhong, Bai Haijun, Zuo Chaoqun,
Miao Jianpu, Jia Ruya, Yao Lei, Chen Hui, Zhang Zhihui, Tao Wen. 2020. 1 : 50 000 Mineral Geological Map
Database of the Chongli Map-sheet, Hebei Province, China[J]. Geology in China, 47(S2):81-98.

Dataset Citation: Zhen Shimin; Bai Haijun; Miao Jianpu; Jia Ruya; Yao Lei. 1 : 50 000 Mineral Geological Map
Database of the Chongli Map-sheet, Hebei Province, China(V1). Development and Research Center, China Geological
Survey; Technology Guidance Center for Mineral Exploration, Ministry of Natural Resources; China University of
Geosciences (Beijing); No. 3 Geological Brigade of Hebei Geology and Mineral Exploration Bureau[producer], 2016.
National Geological Archives of China[distributor], 2020-12-30. 10.35080/data.C.2020.P25; http://dcc.cgs.gov.cn/en//
geologicalData/details/doi/10.35080/data.C.2020.P25.

1 : 50 000 Mineral Geological Map Database of the Chongli
Map-sheet, Hebei Province, China

>3 PANG Zhenshan "*", XUE Jianling ", CHENG Zhizhong "%, BAI Haijun ",

ZHEN Shimin "
ZUO Chaoqun "*, MIAO Jianpu®, JIA Ruya "*, YAO Lei *, CHEN Hui ",

ZHANG Zhihui ", TAO Wen

(1. Development and Research Center, China Geological Survey, Beijing 100037, China; 2. Technology
Guidance Center for Mineral Exploration, Ministry of Natural Resources, Beijing 100120, China;
3. China University of Geosciences (Beijing), Beijing 100083, China; 4. No. 3 Geological Brigade of
Hebei Geology and Mineral Exploration Bureau, Zhangjiakou 075000, Hebei, China)

Abstract: According to Technical Requirement of Solid Mineral Geology Survey (1 : 50 000)
(DD 2019-02) as well as other industrial criteria and requirements, 379.93 km’ of 1 : 50 000-
scale geologic mapping of the Chongli Map-sheet, Hebei Province has been completed with 11
mineralized occurrences being verified, and 1622 stream sediment samples being collected;
1623 physical points of gravity survey were finished, three groups of zircon U-Pb dating
samples and more than 80 pieces of fluid inclusion samples were tested, the 1 : 50 000-scale
geological map of Chongli Map-sheet, Hebei Province was compiled, and the correspondent
database was established. Relevant mineralization information, including Yanshanian
magmatic rocks and relevant dykes, alkaline complexes and Guzuizi Formation, mineralization
and alteration, etc. were highlighted, Mesoarchean and Neoarchean metamorphogenic plutons
within the Chongli Map-sheet area were delineated, and Hercynian, Indochina and Yanshanian
magmatic rock formation types were divided; Zhangjiakou Formation volcanic rocks were
divided into seven formation types, and Guzuizi Formation metamorphic rocks were divided
into three formation types; the mineralized geologic bodies, mineralized structures and
mineralized structural planes, mineralization characteristic indicators of gold deposits within
the area were summarized systematically. This database provides basic data support for gold

prospecting in the area, favors extracting geological and structure—formation information of
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1 : 50 000 Mineral Geological Map Database of the Chongli Map-sheet,
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target gold horizons and is of reference value to subsequent mineral exploration deployment.
Key words: 1 : 50 000; mineral geological map; database; geological survey; Chongli Map-
sheet; Hebei

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

1 Introduction
The Chongli Map-sheet (KSOE019006) lies about 30 km northeast of Zhangjiakou City, in
the central segment of the northern margin of North China Craton (Fig. lao) and the western

margin of the Yanshan Mountains. The area is endowed with abundant mineral resources and
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Fig.1 Geological tectonic map (a) and regional geological map (b) of the Chongli Map-sheet,
Hebei Province (modified from Zhen Shimin ")

2 |

1—Quaternary; 2—Paleozoic-Mesozoic sedimentary rock series; 3—Paleoproterozoic metamorphic rock series;
4—Neoarchean metamorphic rock series; 5S—Mesoarchean metamorphic rock series; 6—Paleoarchean metamorphic
rock series; 7—Himalayan volcanic rock; 8—Yanshanian volcanic rock; 9—Indochina volcanic rock; 10—Yanshanian
intrusive rock; 11—Indochina intrusive rock; 12—Hercynian intrusive rock; 13—Measured (inferred) deep-seated fault;
14—general fault; 15—gold deposit; 16—copper deposit; 17—silver deposit; 18—galena/zinc deposit; 19—molybdenum
deposit; 20—tungsten deposit; 21—the scope of the study area; TLF—Tancheng—Lushan fault; F1—the southern margin
deep-seated fault of the Sanggan—Pingquan structural (conjunction) belt; F2—the northern margin deep-seated fault of
the Sanggan—Pingquan (conjunction) structural belt; F3—Zijingguan—Lingshan fault; F4—Taihangshan piedmont fault;
F5—Shangyi—Chongli-Chicheng fault; F6—Kangbao—Weichang fault; F7—Zhangbei-Guyuan fault;
F8—Shanghuangqi—Wulonggou fault; F15—Mashikou—Songzhiou fault
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is a significant constituent of the Taihang—Yanliao orogenic belt (Deng JF et al., 2009).
Minerals within the area mainly include hydrothermal gold, parametamorphic iron, terrestrial
subvolcanic rock-type galena/zinc, as well as non-metallic minerals such as phosphorus and
graphite. More than 60 gold deposits have been discovered in the “Golden Triangle” at the
junction of the Xuanhua—Chicheng—Chongli in the Zhangjiakou City, including two large-scale
ones (Xiaoyingpan, Dongping), four medium-scale ones (Dabaiyang, Hougou, Zhang
Quanzhuang, Huang Tuliang), and more than 20 small-scale ones. These gold deposits are
directly or indirectly controlled by the middle Archean Guzuiziyan Formation and Hercynian
Shuiquangou alkaline complex. On the basis of the geological and geochemistry characteristics

of the deposits, the gold deposits in the area can be divided into three types, namely Dongping-

type, Xiaoyingpan-type and Zhang Quanzhuang-type (Table 1).

Table 1 Types and characteristics of the gold deposits in northwestern Hebei

Characteristics of
deposits

Dongping-type

Xiaoyingpan-type

Zhang Quanzhuang-type

Scale

Ore-hosted rock

Type of ores
(veins)

Ore body shape,
occurrence and
scale

Alteration of
wall rock

Main mineral
association

Large-scale

Alkaline complex

Mainly sulfide-poor quartz
vein type, some altered
rock type

There are five main ore
veins, hundreds to more
than a thousand meters
long, 0.24-5.10 meters
thick, and 10—400 meters
deep. The main veins dip to
NW, with an dip angle of
30°-55°. The orebodies are
vein-like, layered and
lenticular. The ore-bearing
veins single quartz vein and
its upper and lower quartz
complex veins, pinnate
branch veins, as well as
potassic alteration,
silicification and potash
monzanite

Potash feldsparization,
silicification, sericitization,
epidotization, carbonation,
baritization, kaolinization,
ferritization, albitization

Quartz, potash feldspar,
plagioclase, hematite,
specularite, limonite,
pyrite, galena, chalcopyrite,
native gold, calaverite,
tetrahedrite, bornite,
covellite, pyrrhotite

Large-scale

Plagioclase amphibolite
(granulite, leptite,
migmatite)

Mainly sulfide-poor quartz
vein type, some altered
rock type

The main ore vein is 2500—
3500 meters long along the
strike, and 3 700 meters
inclined deep, with 12 km’
of distribution area. The ore
body is controlled by a
gently inclined quartz vein.
The ore bodies mainly
show layered, lentil-shaped
and lenticular, with up to
21 meters thick

Potash feldsparization,
silicification, carbonation,
sericitization,
chloritization, ferritization,
albitization

Quartz, potash feldspar,
pyrite, galena, chalcopyrite,
specularite, wulfenite,
hematite, limonite, native
gold, electrum, malachite,
calaverite, aegentite, calcite

Medium-scale

Plagioclase amphibolite,
ultramafic rock

Sulfide-rich quartz vein
type

There are more than 50
gold-bearing quartz veins,
with a length of 10-2200
meters. The ore bodies are
mainly lenticular. The main
ore vein exhibits an average
strike of 325°, an
inclination to NE and an
dip angle of 60°-80°. The
ore body reoccurs after
pinning, with a thick of
0.2-2 meters and a deep of
more than 200 meters

Silicification, sericitization,
chloritization,
epidotization, carbonation,
kaolinization

Quartz, potash feldspar,
pyrite, galena,
chalcopyrite,, ilmenite,
native gold, electrum,
ankerite, calcite
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Continued table 1

Characteristics of

deposits Dongping-type Xiaoyingpan-type Zhang Quanzhuang-type

Ore textures Disseminated, banded and  Vein and disseminated Vein, disseminated and
marmorate structures; structures; lump structures;
automorphic—subhedral automorphic—anhedral automorphic—anhedral
granular metasomatic, granular metasomatic relict, granular, metasomatic
emulsion and poikilitic metasomatic pseudomorph relict, metasomatic
textures and cataclastic textures pseudomorph, ablation and

cataclastic textures

Gold grade(g/t) Ranging from 3.2to 571,  Ranging from 1.5 to 30 Mainly less than 30, with

with an average of 5-20 with an maximum of an maximum of 368.59,
154.05, and an average of  and an average of 14.3
9.68
Isotopic 5*Shasa range of 5'Sis mainly negative 5*S value is positive near
geochemistry  variation; the ratio of with no positive values; the 0; the ratio of *°pb/ *'Pbis
characteristics " 'Pb/""'Pb is relatively ration of “*Pb/*"*Pb is relatively low, mainly
high, falling on the Pb relatively low, mainly falling on the Pb isotopic
isotopic evolution line falling on the Pb isotopic ~ evolution line between the
between the orogenic belt  evolution line between the  mantle and lower crust;
and the lower crust; mantle and lower crust; 5180H20\lalue is high with a

5180H20 value has a wider 5180H20 value is high with Zgide3\6/ariation range; the
distribution range than dD; a narrow variation range; Ar/"Ar ratio is medium
the *’Ar/°Ar ratio is low the “’Ar/°Ar ratio is high

Typical deposits Dongping, Huangtuliang, = Xiaoyingpan, Dabaiyang, = Zhangquanzhuang,

Zhongshangou, Hougou, Shuijingtun, Heitugou, Dayingpan, Xiangshuigou,
Zhaojiagou, Xiping, Ximawan Jinjiazhuang
Yangmuwa

Notes: modified from Wang DZ et al.‘,’2020a; Zhen SM et al., 2020a, 2020b; Yin JZ and Zhai YS,
1994; Hu XD et al., 1997; Zhen Shimin .

Strata within the Zhangjiakou area mainly comprise Archean and Paleoproterozoic
metamorphic series, Paleozoic—Mesozoic sedimentary series, and Jurassic—Cretaceous
volcanic—sedimentary series. Among them, the Mesoarchean Guzuizi Formation is chiefly
distributed south of the Shangyi—Chongli—Chicheng Fault, which is closely related to gold
mineralization within the area in space (Fig.lb“). Within the area, tectonic activities are
frequent and display long-term activity characteristics, and faults are extremely developed.
Among them, the Shangyi—Chongli—Chicheng fault strikes EW, with a total length of 470 km,
which is a significant rock/ore-controlled structure of the area; the Shanghuangqi—Wulonggou
fault strikes NNE, with a total length of 250 km and has undergone a complicated evolution
history; large-area Yanshanian granites and volcanic rocks are exposed in the peripherye.
Within the area, fold structures are principally developed in the Paleoarchean Sanggan and
Neoarchean Hongqiyingzi Groups. The axes of the folds mainly trend NW-SE, with pitched
NW ends and elevated SW ends. Magmatic rocks are characterized by multi-phase, wide
spreading and abundant rock types (Fig. 1b). In the Hercynian, Indochina and Yanshanian
periods, magma intruded in the area, mainly forming intermediate-acid magmatic rocks. The
Yanshanian tectonic—-magmatic belt —is —generally controlled by the NNW-trending
Shanghuangqi—Wulonggou, Zijingguan—Lingshan and Zhangbei—Guyuan fault belts (Fig. 1b)
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as well as by EW-trending basement and fault structures such as the Shangyi—Chongli—
Chicheng fault belt.

The Chongli Map-sheet work area is part of the “Golden Triangle”at the Xuanhua—Chicheng—
Chongli conjunction. In the work area, exploration has discovered large-scale Dongping gold
deposit, small-scale Sandaogou galena/zinc deposit, and small-scale Yaoziwan iron deposit,
etc. This survey focuses on the “Dongping-type” deposits. 1 : 50 000-scale regional geologic
and stream sediment surveys, etc. of the Chongli Map-sheet had been completed in the 198050.
However, a 1 : 50 000-scale mineral geological survey has not been systematically conducted
over the area, particularly mineralized geologic bodies, mineralized structures and surfaces,
and mineralization characteristic indicators, etc. A poor summary of mineralization rules
seriously constrains further prospecting and exploration on the area. In this 1 : 50 000-scale
mineral geological survey and study, regional mineralization geological conditions and mineral
resource characteristics are generally identified, gold-controlling factors are analyzed, regional
mineralization rules of gold deposits are revealed, regional gold resource potential is evaluated,
the degree and level of mineral geologic survey and study of the area are enhanced, and the
capability of mineral geological work serving resources safety, economic—social development

and ecological civilization construction is enhanced.

2 Data Acquisition And Processing Methods

2.1 Data Basis
The 1 : 50 000-scale mineral geological map of Chongli Map-sheet, Hebei Province was
compiled through full utilization use of the 1 : 250 000 and 1 : 200 000-scale regional

t3]

geological survey results under the guidance of “trinity” ore prospecting prediction theory of
exploration areas (Ye et al., 2014, 2017), with Technical Requirement of Solid Mineral
Geology Survey (1 : 50 000) (DD 2019-02) as the basic requirement, and based on the original
data (including primitive data maps, profiles and records) of 1 : 50 000-scale regional
geological surveye and mineral resource potential evaluation of Hebei Province. The
geographic information base map adopted National 2000 Geodetic Coordinate System
(CGCS2000). Data processing was performed by existing technical standards and digital
mapping system (DGSS) and MapGIS. The geological mapping and study results were
integrated in full.

The metadata of the 1 : 50 000-scale mineral geological map database of Chongli Map-
sheet, Hebei Province (Zhen SM et al., 2020c) was in line with Geological Information
Metadata Standards (DD2006-05). The simplified table is shown in Table 2.

To compile the 1 : 50 000-scale mineral geological map of Chongli Map-sheet, about
870 kme and 145 lines of 1 : 50 000-scale regional geological survey routes were collected
and revised, and 14 groups of zircon U-Pb age data and 30 groups of whole-rock analysis data
were adopted from previous data. In this work, 300 km of geological routes was measured, 11
ore occurrences were checked, and three groups of zircon U-Pb ages were dated (Table 3),

more than 500 photos were taken, and more than 80 fluid inclusion samples were collected,
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Table 2 Metadata Table of the Database (Dataset)

Hebei Province, China

Item

Description

Database(dataset) name

Database(dataset) authors

Survey

Bai Haijun, No. 3 Geological Brigade of Hebei Geology and Mineral

Exploration Bureau

Miao Jianpu, No. 3 Geological Brigade of Hebei Geology and Mineral

Exploration Bureau

Jia Ruya, Development and Research Center of China Geological

Survey

Yao Lei, Development and Research Center of China Geological

Survey

Data acquisition time From 2016 to 2018

Geographic area

Data format MapGIS
Data size 15.7 MB
Data service system URL http://dcc.cgs.gov.cn

Fund project

Language

Database(dataset) composition

Chinese

Map-sheet includes 1 : 50 000 geological map library and graphic
decoration. The map library includes sedimentary rocks, magmatic
rocks, volcanic rocks, metamorphic rocks, Quaternary, dykes,
structures, geologic boundaries, attitude, mineral deposits
(occurrences), alternation, lithologic textures and codes, etc. The
graphic decoration includes index map, columns, legends, cutting
profiles, distribution plans of ore vein clusters of typical mineral
deposits, sections of typical mineral deposits, lists of mineral deposits,
geotectonic position, duty table, etc.

1 : 50 000 Mineral Geological Map Database of the Chongli Map-
sheet, Hebei Province, China

Zheng Shimin, Development and Research Center of China Geological

115°15-115°30'E, 40°50'—41°00'N

Funded by China Geological Survey project entitiled “Prospecting in
the significant ore cluster across China” (DD20160052)

The 1 : 50 000-scale mineral geological map database of the Chongli

Table 3 List of zircon U-Pb ages of magmatic rocks within the Chongli Map-sheet area

Number  Sample description U-Pb age/Ma References

1 Shuiquantou monzonite complex 390+6 Luo ZK et al., 2001

2 Hydrothermal zircons from Au-bearing quartz 380.5+2.6 LiCM etal., 2010
veins, Dongping gold deposit

3 Honghualiang monzonite 23542 Jiang N et al., 2007

4 Shangshuiquanzi biotite granite 142.2+1.3 Miao LC et al., 2002

5 Porphyritic granite from Dongping gold deposit 142.06+0.84 Wei H et al., 2018

5 Zhuanzhilian pyroxene diorite 139+0.9 Jiang N et al., 2007

6 Rhyolite in the Zhangjia Formation 13542 This work

7 Beizhazi biotite monzonite 130+2 This work

8 Ivernite 125.942.2 This work

. . : O . .
etc. Besides, previous research outcomes about mineral exploration™ and typical mineral

deposits of the area were fully used (Song GR and Zhao ZH, 1996; Mao JW et al., 2003; Cisse
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et al., 2017; Wang DZ et al., 2020b).

2.2 Data Processing
2.2.1 Data Preparation

1 : 50 000-scale regional geological survey results and primitive data maps collected were
digitized, forming MapGIS point, line and polygon files. According to the scope, a 1 : 50 000-
scale standard map frame was generated for the Chongli Map-sheet, the projection system was
Gauss—Kruger Projection, and the coordinate system was CGCS2000.
2.2.2 Compilation of the Suite-Tectonic Draft Maps

By finding and analyzing the primitive data, including measured sections and field
geological records, etc. involved in the 1 : 50 000 scale regional geological survey reportg, the
first-class mapping units, which were formations, were determined, lithologic (combination)
boundaries were supplemented, and field records were expressed on the primitive data map in
the form of lithologic formation pattern points or lines.

(1)Suites

As per a uniform color standard, polygon elements of variable colors mark the time of
suites, suite patterns mark suite types, and correspondent patterns mark lithologic assemblages,
coded as “lithology-+time”, e.g., the Hercynian Shuiquangou alkaline complex was divided into
six lithologic assemblages by color, mineral composition and mineral grain size, etc., and their
suite implications were expressed by correspondent patterns and colors.

(2)Dykes

As per a uniform color standard, the color of polygon elements marks lithology and
lithology codes are adopted.

(3)Structures

As per a uniform color standard, structures were expressed in red, and different line types
represent fault properties.

(4)Geologic sections

“Standard section line type+section code” marks the location and geologic points and
codes represent the actual control points, correspondent patterns mark the lithologies of
variable horizons, and attitude is expressed on geological sections.

(5)Petrochemical, geochemical and isotope sampling points

”Standard subgraph number+sample code” marks the sampling location and a database is
established.
2.2.3 Field Special Geological Mapping

According to the comprehensive analysis of existing data and suite—tectonic draft map,
key and minor survey areas were divided, the key contents for special geologic mapping were
determined to be Yanshanian intrusive rocks, mineralization alteration, structures,
intermediate-acid dykes, etc. With the 1 : 25 000-scale primitive data map in digital mapping
pocket PC as the base map, by field route survey, the point and line information on geological
points, boundary points and geological boundaries and routes, etc. were marked on the digital

mapping system, and properties, lithologies and attitude of various points were observed and
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input, and the primary digital mapping (PRB) database was established.

Geopoint (P): including boundary point and observation point. Simple attributes were
populated in the system in the field, including point No., point attribute, microrelief, outcrop,
weathering degree, location description, mapping unit and contact relationship; coordinate
information were read automatically by the digital mapping system.

Geological route (R): route no., geological point no., azimuthal angle, distance of current
workstation, cumulative distance, mapping unit and rock name were populated in the digital
mapping system in the field. The system automatically calculates azimuthal angle, distance of
current workstation and accumulative distance.

Geological boundary (B): route no., geological point no., boundary code, route code,
boundary type, the left mapping unit, the right mapping unit, contact relationship, striking,
dipping and dip angle were populated in the digital mapping system in the field.

Relevant information including geologic attitude and collected samples, etc. observable
on the way was input in the digital mapping system with orientation at any time. Attribute data
were also input.

2.2.4 Indoor Data Processing

(1) Geopoint (P), geological route (R) and geological boundary (B) data collected in the
field were imported into the computer, and data processing was implemented as per
correspondent criteria.

(i) Flowsheet and basic requirements of Geopoint (P) data processing: route no.,
weathering degree, and contact relationship, etc. were completely filled as per the actual
condition, correspondent mapping codes were filled for mapping units, rock name was
consistent with that in geological description dialog box (including color, texture and structure,
etc.), noted with thin section identification results, and filling was performed after
comprehensive naming as per the actual condition.

(i) Data processing flowsheet and basic requirements for Geological route (R): data
processing was performed as per “smooth curve — modify line parameters (line property 1,
color 1 and line width 0) — inter-point route calculation — (statistics of workload)”, etc. R-
attribute database was supplemented, and azimuth and distance were re-calculated before
geological route description.

(iii) Data processing flowsheet and basic requirements for Geological boundary (B):
geological boundaries were beautified as per contact relationship using cut short line, extend
line or re-draw line on indoor computer. Color, line attribute, and line width, etc. were unified,
that “the left is xxx and the right is xxx” marks lithologies on sides, and the default left is the
first-observed lithology and the right is the second-observable lithology, and the contact
relationship and evidence of two lithologies were described.

(iv) Basic requirements for attitude, sampling and photos in routes: descriptive
information including attitude and sampling etc. of correspondent attributes were
supplemented. Attitude was numbered as 1, 2 and 3, etc. after Geopoint transformation and

photos were imported as per requirements and then photographic contents and geological
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information that photos reflect were described in Detailed Photo Description.

(2) Primitive data map dominated by PRB data collected in the field and primitive data
map of regional geological survey summarized in compiling the formation—structure sketch
were combined, and stratigraphic unit boundaries, formation textures and structural shapes
reflecting various formations were revised, and the new boundaries of geological units were
connected.

2.2.5 Compilation of Various Auxiliary Drawings

(1) Suite columns. The suite characteristics of the lithostratigraphic units in the master
map were expressed in detail. Relationships of various formations with structures and
mineralization within the map-sheet were analyzed comprehensively, and sedimentary,
volcanic, intrusive and metamorphic suite columns were compiled.

(2) Auxiliary drawings of typical deposits. On the basis of previous research outcomes
and taking full use of field survey and comprehensive research of typical deposits, the auxiliary
drawings of typical deposits were compiled, including the distribution maps of gold vein
clusters (zones) of Dongping gold deposit, planar sketches of main ore bodies, and No.7
exploration line sections, etc.

(3) Cutting profiles. The suites and structures within the Map-sheet generally strike
NWW, EW and NNE. In order to effectively reflect the general suite and structure
characteristics and the relation with mineralization within the map-sheet, two cutting profiles
striking NS and NW were laid out across the whole so as to respectively control Mesoarchean
metamorphic rocks, Middle Devonian monzonites, Late Triassic monzonites, Early Cretaceous
granite and volcanic rocks. The “Standard section linetype+standard code” marks the location,
and geopoint with code marks the condition of actual control points. The correspondent pattern
marks the lithology of individual horizons, and attitude is shown in geological profiles.

(4) List of mineral deposits. The mineral deposits within the area were analyzed as per
mineral deposit name, scale, type and main ore-bearing formation, etc. and the list of mineral
deposits was compiled.

(5) Geotectonic location map. The map shows the regional tectonic location of the
Chongli Map-sheet. On the basis of data collection of mineral resource potential evaluation
throughout China and Hebei Provincegg, the region outline was determined and the map was
cut according to the map-sheet location, and I-IV geotectonic units, main geographic names
and gold deposits were remained and then the map was zoomed, generating an auxiliary map
of the geotectonic location of the Chongli Map-sheet.

(6) Other auxiliary drawings. The dykes, structures and mineralization alteration legends

were summarized and various legends were compiled.

3 Data Content Description

3.1 Data Naming Mode
The data-naming mode from MapGIS was adopted, i.e., geological polygon.wp,

geological line.wl, and geopoint.wt.
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3.2 Layer Contents
The master map mainly contains sedimentary, volcanic, intrusive and metamorphic suites,
structures, geological boundaries, attitude, mineral deposit, mineralization alteration, various
codes, and geographic information, etc.
The auxiliary drawings mainly contain index map, suite columns, legends, cutting
profiles, distribution maps of ore vein clusters (zones) of typical deposits, exploration line
profiles of typical deposits, list of mineral deposit, geotectonic location map, and duty table,

etc.

3.3 Data types

Entity type name: point, line and polygon.

Point entity: codes and marks of various geological bodies, geological texture, mineral
deposit, and mineralization alteration.

Line entity: fault structure, geological boundary, lithofacies boundary, etc.

Polygon entity: sedimentary rock, volcanic rock, metamorphic rock, intrusive rock, the

Quaternary and dykes, etc.

3.4 Data Attributes

The 1 : 50 000-scale mineral geological map database of the Chongli Map-sheet contains
geological entity elements, geographic elements and geological map decorations, etc.
Geographic element attributes continue to adopt the attribute structure of data collected by the
National Bureau of Surveying and Mapping of China. For geological entity element attributes,
as per the requirements for 1 : 50 000-scale mineral geological survey database establishment,
the database attributes were established separately for four categories of rocks (namely,
sedimentary rock, volcanic rock, intrusive rock and metamorphic rock), fault structures,
attitude elements and mineral deposits, etc. (Table 4). The database attributes followed
Technical Requirements for Metallogenic Geological Setting Research (Ye TZ et al., 2010),
Data Model of Metallogenic Geological Setting Research (Zuo QC, 2011), Data Model of
Mineral Resource Potential Evaluation: Rules for Subordinate Words of Data Items (Zuo QC,
2012).

4 Data Quality Control and Monitor

This survey was performed in strict accordance with Instructions For 1 : 50 000 Mineral
Geologic Survey (pilot edition) issued by China Geological Survey in 2016 and Technical
Requirement of Solid Mineral Geological Survey (1 : 50 000)(DD 2019—02). The method of
combined mapping and compilation was employed for mapping Chongli Map-sheet, the key
survey area was mainly based on measured data, the minor survey areas were mainly according
to the raw materials of 1 : 50 000 Regional Geological Survey Report of Xialiangjianfang
Map-sheet K—50-111-A, Chongli Map-sheet K-50-111-B and Zhenningpu Map-sheet
K=50-11 I—AO. Geopoint density was determined according to the principles of completely

controlling mineralization-related geological bodies, mineralization alteration zones,
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Table 4 List of data attributes of the mineral geological map of the Chongli Map-sheet

No. Data item Data attributes
1 Sedimentary Chronostratigraphic unit, lithostratigraphic unit, suite name, suite code, lithologic
suite assemblage, stratigraphic age, suite thickness, ore-bearing potential of suite, rock

texture, sedimentary structure, rock color, sedimentation type, sedimentary facies
type, synsedimentary structure, etc.

2 Volcanic suite Chronostratigraphic unit, lithostratigraphic unit, suite name, suite code, lithologic
assemblage, stratigraphic age, stratigraphic regionalization, lithologic assemblage,
suite thickness, ore-bearing potential of suite, volcano eruption cycle, volcano
eruption type, volcanic genesis type, special lithologic interlayer, volcanic facies
type, isotope age, etc.

3 Intrusive suite Suite name, suite code, lithologic assemblage, ore-bearing potential of suite, rock
texture, rock structure, intrusion phase, intrusion attitude, planar shape, section
configuration, intrusion emplacement structure characteristics, contact
characteristics, genesis type, isotope age, etc.

4  Metamorphic Chronostratigraphic unit, lithostratigraphic unit, suite name, suite code, lithologic
suite assemblage, stratigraphic age, suite thickness, ore-bearing potential of suite, rock
texture, rock structure, protolith suite, metamorphic facies, metamorphism, etc.
5 Fault structure Fault name, fault type, fault length, fault depth, fault width, fault striking, fault
surface dip and dip angle, fault displacement, fault surface morphology, tectonite
characteristics, movement mode, activation phase, mechanical property, etc.

6  Attitude Attitude type, dip, dip angle, etc.
7  Mineral Mineral deposit no., mineral deposit name, mineral deposit type, geographic
deposit longitude, geohraphic latitude, mineral species, deposit origin type, scale, symbiotic

(associated) mineral, identified resource, etc.

significant geological boundaries, etc. The map generally shows closed geological bodies with
diameters of more than 100 m, linear geological bodies with widths of more than 50 m and
lengths of more than 250 m, as well as fault and fold structures with lengths of more than
250 m. Mineralized alteration structural zones and other mineralization geological bodies,
regardless of their sizes, are all shown on the map; thin geological bodies were amplified or
combined using appropriate textures and symbols. The error between the position of geopoints
marked on the map of field free-hand work and the actual position should be no larger than
25 m. The work accuracy of the survey area reaches the requirements for 1 : 50 000-scale.
During project field work, the “three-level quality check system” was rigorously
implemented in line with Management Measures for Geological Survey Projects issued by
China Geological Survey in 2011. The percentages of self-check and mutual check of raw
materials were both 100%, the percentage of check of the project team was above 50%, and the
percentage of spot check of the quality testing team exceeded 15%, which ensures the data
quality. Sample test and analysis was all completed at the qualified laboratories, internal and
external monitoring was conducted during analysis process, and the analysis quality meets with

requirements.

5 Data Value
The 1 : 50 000-scale mineral geological map of the Chongli Map-sheet, Hebei Province

(KS0E019006) is one case map-sheet of China Geological Survey in the new round of mineral
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geological survey. According to Technical Requirement of Solid Mineral Geological Survey
(1 : 50 000)(DD 2019-02), on the basis of in-depth study of suite—tectonics within the map-
sheet, and combined with this 1 : 50 000 special geological mapping results, comprehensive
research was performed across the survey process, highlighting the geological bodies related to
medium or low temperature hydrothermal gold mineralization. Zircon U-Pb ages of various
phases of intrusions were collected and supplemented, Mesoarchean and Neoarchean
metamorphic plutons within the Map-sheet area were identified, six suite types of Hercynian
Shuiquangou alkaline complexes and one suite type of the Indochina Honghualiang intrusion
were identified; three suite types, i.e., Shangshuiquan intrusion bitotite granite, Zhuanzhilian
intrusion pyroxene diorite and Beizhazi intrusion biotite monzonite of Yanshanian period were
classified (Table 5); diagenetic lineage was established for magmatic rocks; seven suite types
were recognized from the volcanic rocks in Zhangjiakou Formation (Table 6); metamorphic
strata were re-divided, and the Guzuizi and Taipingzhuang Formations were divided separately
into three suite types (Table 7).

In addition, research into typical deposits indicates that the gold deposits within the area
may have undergone superimposition of multi-phased metallogenic events (Bao ZW et al.,
2016; Wang DZ et al., 2020c), ore-forming geological bodies of the main metallogenic phase
are Yanshanian intrusive rocks (Bao ZW et al., 2014), the ore-bearing formation is the
Hercynian Shuiquangou alkaline complex and Guzuizi Formation metamorphic rocks, the ore-
forming structures and structural planes are dominated by NW-trending tenso-shear structures
and NNE-trending compresso-shear structural planes (Zheng YD et al., 1990; Li SZ and Jin
GC, 2000; Jiang XM et al., 2000), mineralization characteristic indicators show potassic
alteration, silification and sericitization, etc., and the deposit type is of low to medium
temperature hydrothermal gold mineralization. The 1 : 50 000-scale mineral geological map
database provides basic data support for gold prospecting of the area, makes gold controlling
factors more clearly understood, and favors extracting geological and tectonic-suite
information of gold target horizons of the area, e.g., Yanshanian intrusive rocks and relevant
dykes, Hercynian Shuiquangou alkaline complex and Guzuizi Formation, NNE-trending
compresso-shear ore-forming structures, etc. The database is not only a prospecting theoretical
exploration, but also an innovation in expression modes and contents of mineral geological

outcome maps. It is of certain reference value to subsequent mineral exploration deployment.

6 Conclusions

()The 1 :50 000-scale mineral geological map of the Chongli Map-sheet
((K50E019006) is systematically compiled, and the correspondent database is established,
highlighting the expression of relevant mineralization information including Yanshanian
magmatic rocks and relevant dykes, Hercynian alkaline complexes and Guzuizi Formation, as
well as alteration, etc.

(2)Mesoarchean and Neoarchean metamorphic plutons of the Chongli Map-sheet are
defined, which are divided into Hercynian, Indochina and Yanshanian magmatic suite types.

The volcanic rocks in the Zhangjiakou Formation are divided into seven suite types, and the
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metamorphic rocks in the Guzuizi Formation are divided into three suite types. The gold
metallogenic geological bodies, metallogenic structures and structural planes, as well as
mineralization characteristic indicators of the area are systematically summarized.

(3)The 1 : 50 000-scale mineral geological map database of the Chongli Map-sheet
provides basic data support for gold prospecting of the area, favors extracting geological and
tectonic—suite information of target gold horizons of the area, and is of certain reference value

to subsequent mineral exploration deployment.
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