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Abstract

The Dongping gold deposit is located in Zhangjiakou-Xuanhua area of Hebei Province, on the northern margin of the North Chi-
na Craton. This ore deposit is mainly hosted by the medium-fine grained syenite in the southern part of the Shuiquangou alkaline com-
plex. There are two types of gold ores in this deposit, namely the telluride mineral-bearing and low-sulfide quartz veins and the in-
tense K-feldspar alteration type. The authors performed a systematic mineralogical and U-Pb geochronologic study of zircon minerals
from No. 1 auriferous quartz vein. Two types of zircons were recognized in this vein, i.e., magmatic and hydrothermal ones. The
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magmatic zircon is characterized by euhedral-subhedral crystals with the prismatic form, dark-gray color in the backscattered electron
(BSE) image, and clear magmatic oscillatory zoning in the cathodoluminescence (CL) image. The hydrothermal zircon occurs mainly
in irregular forms and occasionally as anhedral grains, fills the magmatic zircon, and shows grayish white color in the BSE image and
dark black color (non-luminescent) in the CL image. U-Pb analyses of the magmatic zircon indicate a Devonian event with a weighted
mean 2Ph/28U age of (380.5+2.6) Ma. Therefore, the rock-forming process of the Shuiquangou alkaline complex is confidently
constrained in Late Devonian. Compared with the magmatic zircon, the hydrothermal zircon has not only much higher Th, U content
and Th/U ratios but also much younger U-Pb age of (140.2+1.3) Ma. Therefore, the ore-forming period of the Dongping gold de-
posit is confidently constrained in Early Cretaceous. Obviously, there is a time gap of about 240 Ma between the rock-forming process
of the alkaline complex and the aore-forming process in the Dongping gold deposit. It is therefore concluded that there is no direct ge-
netic relationship between the Shuiquangou alkaline complex and the Dongping gold deposit. According to local geological background,

the authors hold that the ore-forming fluids might be genetically associated with Mesozoic magmatism in this area.
Key words: geology, U-Pb dating, magmatic zircon, hydrothermal zircon, quartz vein, Dongping gold deposit
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FERETN R XBREAMXEFETH, TERIES
EAST, B F B P08 B4 #(120 ~ 350.9 Ma) (LR F
4,2000; REF,1996) , AT FEOF K R WWIERE S
L7 HBREAR EARKI. I THREET HBAE 5B
¥ ERE —MNHRENIAR, EE B RA LA ICP-MS &A%
X U-Ph BB THANEY —SRPHESA LA AR
&, UENET RN R R URET SEAKREEE
FERMBEBRR.
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AHRAHENLTE IbRREA, TERKBRRSHEE
B BRREIBER,
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Fig. 1 Simplified geologicd map of Shuiquangou alkalic complex, Zhangiakou area, Hebei Province (modified
from Luo Zeng Kuan et d. ,2001;Mao et a. ,2003a; Song Guor ui et a., 1996)

i- ouatemary; 2= Yanshanian felsic to intermed iate pyroclastic rock; 3- Neoproterozoic and M esoproterozoic cap rock; 4- Paleoproterozoic

Honggiyingzi Group; 5- Archean Sanggan Group; 6 Shangshuiquan alkalic feldspar granite; 7- Honghualiang biotite granite; 8- Monanitic

granite; 9- Porphyritic granite; | O Shuiquangou akaline complex; I | - W enquan macrophyric granite; 12- Ultrabasic rock; 13- Archen

granitic gneiss; 14- Fault; 15- Large-sized gold deposit; 16- Small-midde sized gold deposit; 17- Ore-bearing vein and its srial number ;
18 Sanpling location and its serial number
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Table 1 Isotopic ages of the Dongping gold deposit and the Shuiquangou alkalic complex determined by different methods

Wk HExt % RAEL B 4 /Ma BERLR IR
K-Ar ¥k &8 KA R E 2 126~257 KEFF,1996
Rb-Sr 2R3k 24 £ht 260.0~748.8 REFH%,199%
Ar-Ar B fAHIERAETANG G TR 327.4%9 REHE,1996
HPEA U-Pb ik —KEPHEA BAEM 992( | &2 A AE L) B4 %,1994
EMEA U-PbE WKIEKEDEA RFEY 1718 + 65( L3S 4F 1) %1997
B A U-Pb 3k BKEKEPEL FR 1607~ 1667 AT 1998
FSR A U-Pb 3% A IRk KEE1 SRk 350.9+0.9 B ESE, 1997
Wk A U-Pb % ARZKAEPER T=EE 410.2£1.1 BEAE%E, 1997
WiRi# A U-Pb & ANZKEPEA Hl 410.5+1.4 /MRS 1997
SHRIMP 44 U-Pb % —k& Ly 390+ 6 FHFE,2001
SHRIMP 44 U-Pb ¥ ERE JEWEY 386+6 BHEFEE,2001
Ar-Ar & 7P EE R LY 150 Hart et al. ,2002

AL 7/ G XS di ap = DP04 SHEREFETFH AR ERETHNANSTR 15

B RETE 100 s, H P H I B ot H 40 s, (5 50 &
AtiE 60 s, WiKFEHAN“RUN R 4 MR 1 AHIRH 10
~12 MR . RRERRFMSMRN GI-1(609 Ma) , 1
$32 Mud Tank(735 Ma) , B~“RUN"H 10~ 12 M UREE 5
B/ & WB A GJ-1,%Pb,27Pb 2%8Pb 22 Th fI2¥U 1k R
MERARITEFR, ARLEWE R GI-1 B2 Pb/2%Pb fin
B 29 42 8% 9 (609 £ 10) Ma(lo), 5 Simon % (2004) F
TIMS 215878 #9(608.5+0.4) Ma —3, 4% Mud Tank
BRRER SRR EEMER RS, ARERWEE RN
(730 £ 10) Ma(1o),

THESE-HFE 1300 W, K HH 1 L/min, ESFH
1.3 L/min, HE# MRS R A Nd: YAG213 nm 25M80E28,
WO E RSN S He, WAk rhfE RN 10~20 J/cn?, 3
MERA 30 pm,

FH KRR ICP-MS 8B R ASCIL #& X, R G A
GLITTER %k #4347 40 5, 3% 3& Pb M IEff  Andersen
(2002) By 53k 8 F Tsoplot (ver 2.49) (Ludwig, 2001)3#45
206ph /238U S 34E 8% B9 THEL S5 i 2% B i 3

3 BRATHE AFah iR TSR

T RBRISFT R FR, UK R WM E
KERE B, KRR TAEER ST 1 SHKIRBRE
THRAA IR (DP04), A T BFSRA R 8 4 B0k A K
[l — 85 FORLA BRI AR K B, 3B 40 5 S T 45 A &
Y S B AT U R T B4R (BSE) A B 85 A B AR ROk e
T(CL) B, i 1 % X S A 1R 4 LA % [l — 45 A B AR IR XA,
HATNREH BT R LSRRGSR, A Ea
PEFTORR L R 7 38 A 0 W0, LA B8 AR A5 [ 445 A SR A B
Fl— A5 YA R R 2 A BT et 6], O BUE BT )
1 R BB A, RUUE T AR 5

PRBRER (1464 B £54HI5E 3 IMH K AR MK B E
26 kg, AU R B EHKAAEKEKETE 1~15 em) , £
HAE HAKAMMBREKAaZETYHE. SRS
Pk 45 A 1000 B8, 7N HE FAFAPkE /> | SR
S A K/ REERF A 21 8L IxX 21 B A
#4737 H4EK BSE BRI CL BRMLEEE 5, okt
41 BSE AR ILE 2, M F%ESEA M CL B&RILA 3,
BOSRKE R 1:1.1~1:2.3, F8 1:1.6 £4, KK
129~468 pm, #HEAMBELHE, BARKKRELA, 2R
BERAR, W R#EMERE, EEN(100).(110). (1111
B a4 A RAAT, 2SR BARSA AR,
1E BSE B FREBRAT WA XKW, SREARAR.
BRMFAX S, —REO XS (BEEK-FEKE)FRA 7
CL B X B X 38 B4 ] B A IR G MR EH CL
E&R (LK 3), %87 BSE B LR AR BR S
(JEAI%,2008; Belousova et al. ,2002; 2 IT% , 2004 ; Hoskin et
al. ,2003), X KRB ITTE Th.U M Th/U AN
(£ 2). Hd, w(Th) K (17~273) x 1075, ¥ 82 x
1065w (U) TR R (110~ 544) X 1076, F 34 308 X 10~%; Th/
U WEFEE S 0.07~0.45, ¥ 0.25, #£ BSE % F 28’
BXBKA-TKAR)NEA, EERHNR, BB M3
REWFETFTAREAPCNE 2 & 52 f110-2 S S e
BRI, SRS /I, X B X B 5 A X AE CL B4R ) 2 s
B-HRE(RLPRRERIE) (B 3), X B XK Th/U
fHLA K w(Th)# w (U) B BAR &, 3 AL TS EIAR K, J8 #
WA GERITEHD) .

ARAEIEXS 21 BEAHITT 28 /1 LA ICP-MS# f1
X U-Pb #4547, BTE I S BT 8 30 T3 2. 21 B
A 28 NS B R4 4E %, 75 BSE B R AKX,
CEREA),JH 17 M 0E A% A U-PbiEREE(E 4),
BR 11-1 50 14-1 S B — Bl 28 80 1 7= 4 R — BUE iR
S, RIS SEEU-POER I & |, 2P 28U R
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Fig. 2 BSE images of zircons from quartz veins in the Dongping gold deposit
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Table2 U-Pb dating of the Dongping gold deposit
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Fig.3 CL images of zircons from the quartz veins in the Dongping gold deposit
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Fig. 4 Concordia diagram of zircons from quartz veins in the

Dongping gold deposit
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XEAK, Hhahf. ZEEMCASENFRTRGS 90%
% K-Ar FEBUSH SR, AR E R 126 ~257 Ma, V13
SIS N 192.5 Ma(RER%,19%). HTKA. =8 . ARA
SHET YR A HRRER T A ARG RRE, Bit, —&
BT K-Ar Bt RL A AR BT S B KR B R X T
SR ERERES EREHSHRINEE, K-Ar 3k—
Bes B — BRI ER . REXBEREERE, HR
B R SR LA BBk R B AR B a3 FE A, e B R
Ak, B a AR RNSGERE W, B, K-Ar R4 H
IR A RBIE I A B MR AR, 24 Rb-Sr FoTRER
fi 748.8~260 Ma, XK iy 25 51 F B K R WA A 1 A
RbSr AU RARAIBRED LY — L FAHZH
RSB KA L. B EA%)HERT Rb-Sr H
PRER, EZAAR SN ERABBEFHR, EXFHER
T Rb-Sr ¥kt ARREA h B LA BA F I CRE RS, 199%).
KEHZ(1996) KB K R WERREEARNARIEEKEHH
NG Ar-Ar SEI8 9 327.4 Ma, B TR A TRAL-FRIRE
R WA N, o) 2B S T AR A - R B
RIEw, Bk, Ar HATEER T S~ MIENER (FER
2%,2001). S/MBREE(1997) MIBEHAEE2E(1997) R AR B S
IR K R WA ARFR A U-Pb4ER N (410.5£1.4) Ma
(PLRAR ) (410.2+1.1) Ma(FEEBRIHN A3
k). BABREAEARLBNEA MNBEXER
17 BSE BR .CL BB %55, RATELA P REAN
BARAERREGE A B, TERFRBERK. BHX
4(1994) FELWMESF (1997) K A% M A U-Pb 4 513K18
992 Ma( 3% S 4E#8)FI(1 718 + 65) Ma( L2 L 4EI). BT
KRWBHERERPEZFTFABANERLTEREREE, B
HXAERERESPITEEE AR %EEA, Bl
HHAEA UPhERARTBRNT®, R E - HERE
RRMAERE, BA MR R L REHEE(1998)MBEKR
SRS A 2 Ph/2%Pb 4E 8 5 1 607 ~1 667 Ma, 5RT3R (1
718+ 65) Ma i) E 32 SEER BN —B . HPREA U-Pb 4
BEN LR A U-Po AEIATT R (H IR B RSk R A, 3]t
MORSHHEA UPhER—EN, RPERSWENEAR
AIRERSRE A, AL HERS R MK,

#EXH LAICP-MS A UPb KBRS T R K
MWL Z A E R BN (380.512.6) Ma, BT
RAH, X—FRBREPHRES(2001) HKBRITLT ER
tEZ AR SHRIMP % A& U-Pb 4248 (390 + 6) Ma & if 10
Ma ZAMEE, BRGPgR AT, AR EBEANEREN
Bii. ZRAKRFET K ARHELH RS2 RS Mk
BB B8, AR A XA K BNITRRCEARE®
B, Bk, 5B 21 B A AT T BSE E& A
CL B, 3+3#47 7 BSE E&M CL BRMEA TR, RiExt
17 b (HERR T X B K I8 A B R & A B AR A RS E
HEOBREERNTREYE) RS REARBTENEAMK

BT T 17 4589 LA-ICP-MS &4 U-Pb E# 5047, 3L 2%Pb/
B8 M SAEIREE 378~ 383 Ma 2], B {L BN, B A
FEE g 5 Ma, ZEiR 2596 B A —3, F25Pb/A8U LR 4
#% (380.5 £ 2.6) Ma(n = 15, MSWD = 0.045, & {5 i
95% ). FHETH(2001) %45 B th &Y 25 B A BEAT“VEM
By H BT FEGBR,BHBAE K BSE B, H8%E CL
WA, B A BExH 4 #E4T BSE B CL BB MNSEAHIE,
B BBORUE T K A4 25 i A BA B RS A WIBRAEE, B3¢
AEBARIE 35 NS BHE — 8 B 4R 8 7 20 T, L B 4
ABABERMEAMXERE. EX=REAMXHHEHN
REERRMAERESRMARM/N, AT BIR A HERK
#. DHEHIFL(001)% 25 W AHTT 35 AR, M
BRARA RN 3 EE, HPOPL/A8U BRI {ETE 339~
410 Ma 2 /8], B K ZEAL R B0 71 Ma(GREFEBE MY X), K
18 32 K AH26Pb/8U A B4E 4 4 (390 £ 6) Ma o JMIESY
BHEREE AR MRZELAENNBSITET AREE
BERME AR AGEBTAIRESNERER(BEE
TR BAXAZHRFRFAEERARFET RKRANE
HAR B ER IR, AN RO S RBAER, TBA R
F)o B, EHKBM0380.5 Ma 4ER , REBER LT KK
R ERNBRALERTREE NS, KR AWHER
HRERTHRRE L.

4.2 FREV AT HK

ARKB ST 09 E S AR E— R, A h ok hE
ATHEAFRMNREEFENTYARES . RPANEAA
FHRSRY-AR (bR A HR ) B E % Ok B 250 E R
¥Etfl. TR BA 59 RZMANHA—EFESE L
BURKR , DUR S5 TR 1 R 2 A 47 i SF (B HE 06T R AR AR AT
AEAS BRI S50 (Li, 2006), Bk, B B e O S Bk A
SV RMET R, FEEZENE 5 ST B9 A XA M
YR AT WHFEMRER, B TIVERBEERTE
ERBETERKPRARBE AR (Hu et al., 2004;
Claoué-Long et al. , 1990; Kerrich,1993), Brit M AL
B8 A P 0B S 4 P 2 K 45 B (Chernisk et al. , 2003;
Dempster et al. , 2004; Dubinska et al. , 2004) , XS EEA
ERMREAGSESAEKYOERRAEENHER. Hit,
EEIRESALEKPHRBEL, RSO HEX UPbE
£, T RESY KNI REHR, TN AR KRS KNE
BRI ®RRB,

KESH 1 EREEAKA-GRA-EWA-BEE-A
EREAT BT AS, BRTREHAREARK AN
(<450C ) By PEIR & A5 T (KK ¥ %§,2006), 7€ BSE ER
EERKABNRAEARE, SREEEREaH AAY
BAMMAR AL (LA 2), 76 CL E@ X R X i ) 2
BFR-FKE(REHARERRE) (WA 3), X amXm
Th/U LR Th A U S BHABME, HFEEAEERK,
H w(Th) K (494 ~16 202) X 1076, 8 072X 107%;
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w(U) 9 (494~16 202) X 1075,5F1 8 072X 107%; Th/U
Y 0.16~1.9, ¥ 1.15,EE LT 0.1, ¥FRFRE
—BEATHS2SHR ThEREES1SH305FHUS
BREBEN 451%:102 52101 SWE Th 8/ 56 15,0
TR 14 5%, RUFE AR E AT R RBEEEREMS
BTh.USLRERENEOIRBRAEE, MHBRE TR
A PATE iU A B4 A 3 Ak 30 (B, B8 3 o 10-2 B0 10-1 §
WEFENSERING) . XEHRE SMAF T Boggy Plain 3
PSS AP B R RERE IR E R
BRUKRABRRIE R AR BEAMENRBEEHUNK
fiE, 93X 6 X 45 R T #9457 (Hoskin, 2005; 4 7k %,
2006; FEHRE%, 2007), RARBXERBENRBEAR,E
MABLERES Zr A U.Th BHABREILAR R 8k K
HEERER  ERSBAHANRE R XBREHN% U-Pb
RENFELER, XMERICR T ABEHHFER(RITR
%5,2004; 5k KM%, 2006; B R ES, 2007), EHEXKED
BRI A R RIS E U-Pb 4E R A B 48 1 sRMHE, 9
AP R B AR B 4E 8 % (140.2 £ 1.3) Ma, RBIZEK RN
BHEKAERUE ERLUTPHRAXEHT - KEENSE
A S SHBUE S, XMERICR T HERERER
PUSFEM P2 A R A3 A — K B TR FU R A% 3,
MR ERAPERNARE ALY RAERBFER
ST MR SER29(140.211.3) Ma o

AEHRE G RARR T R ALY BT T B F
BAOME, IRB T — KRR, Bl FRRERESAT I
XERETH, FrvEREIES ERF , By E R 5IE L4
B(120~350.9 Ma) , & R BN K HEH BT B A K
WA BT S TSR . A SORB IR R (140.2£1.3)
Ma JEETHREEST TERT ERNRAENM, X—FERE
PERAFRUBEYT KBRE(BEES, 1999; - R¥,
1999; /I, 1999) i EIb T AR 3 KA K
200~160 Ma.140 Ma F1 120 Ma BB (B8 3C%5,2003b;
2005; B ¥ E%,2003) —B, HJt,Hart %(2002)FFH Ar-Ar
EMEREESH 70 SR H 2 MEZBRERE B (15313)
Ma F1(152 £3) Ma BEREIR, XM B — R ERRR
Rl X BB BHTE A Bk P RIS WA = S
ARAERY IESL T MRS R IF ST WY EF. HRE 152
Ma 4 WAE# 5% 5 MBI (140.2 £ 1.3) Ma BSEIREN
Bl RURIE ST A A S BRSO DRSS
Rl R D H—R A it W £ B BT R R
4.3 REEBRWNXER

ERCH(BR%,2001;Mso et al., 2003a) W HKIFE
¥ 18/ 70 55 KA T AXRKCEERELNE, NE
HREY, EBAKE 00, — RN 250~400C , EELH
F 280~360C , FE /1 # b 40~ 180 MPa, X445 iR
WIS EAR SO N AGRIE. 55, HeAr RO R MIA%
REW, RKHLSFTHEFRF REAVBHEBYES S, ]

R/Ra lfE % 0.3~5.2, B THIZHH(0.00) BRFLLE. B
.5V RTRAYSY K, FRERB SHETR. B
B, RIS R E K B R/Ra HERA CO, MASIFET WA
BTSSR HEERE,

A 3CR A LA-ICP-MS # A X U-Pb s R R IELT M
Bl 40k EH 4508 29 (380.5£2.6)Ma , REBELT BT
SER A AR ](140.211.3) Ma , RE SR E8
2 240 Ma, RARFHEFT KW R SEEPHAREKES
RBMNEAXEERR. B/, FREAANERRERRIEN
# Rb-Se 4E#%(658.36 + 90.30) Ma(REHSE,1996) , /KR
WHAEIBHOER RS HERNSEA SHRIMP U-Pb 4
#%(235+2) Ma(Jiang et al. ,2007), B FK R WA KT
ISR T BERFE I 4 A SHRIMP U-Pb 4E 68 4 (236 +
2) Ma(Miso et al. , 2002) , X #6765 A 4F I 9 K T R 9F
275" 140.2 Ma 3 152~153 Ma B RF ER, BAX A K
WEERNET EHEREK R, HE, B RES 58T
BAFSH, KB AR RB T ML R? AXEHT
BSE B BRMABRZRER +ARE (WA 2) K¥ed
FA B IR GRS TR, HE B A Ok
TAEKX. BE,HEREQ008)MERIBX KK OH
KA %A LAICP-MS M4E , SEIgBIN (143.0£3.7) ~
(136.1+1.4) Ma, RUEAB (KX T HX) K ILFERF K
AyEHEI B R (143 Ma) FFEERIBY I (143 ~136 Ma), X —
HEREEEMNENREEST RIBEAMNFER(140.211.3)
Ma +4 W4, B RBIKR DHPRE KA ERERER
MHEMERARIET FERA 3 4~4 m kT BN H, %
FHIA KRR O A B X LA X USSR RIS B
TR T EEMRBEARY AR Y TR RiEk) o
B THREET KRB 3 km B EKRFEERES
&, EBERY 8 I, B FRERS A NET HBEURZEME
KR, BEAVEHENRNRFEY AW 885308 A R E B
# o Miao %(2002) 3K LK RIER A4A SHRIMP U-Pb 4
#4(142.2+1.3) Ma, BT, Jiang % (2009)XF LK RIER
#4177 %A LA-ICP-MS U-Pb R R W4E, KB T (142.9
+0.8) Ma BY4E#E, XPINMERGRERERBEA—HES
EEMENARRLST RBSAMNER(140.2£1.3) Ma &
. EARERENRETRESD 1 k2 Ma R, KX
HEMTRERESTARARR. MTKRBEEZRE &
REBH B ER KGN KA S A SHRIMP U-Pb 4E# K
(139.5+0.9) Ma(Jiang et al. ,2007), lAERRFEIR ETEE N
5XK¥49 1 SHROER B, RABEERKATESK
W& REARR, WA, AHEERD KA BRI PR
B ARBA KSR B RE RS RS REET IR EER AN
BAP BT, Hit, EHUANRFEST AT REE
Bk T4 5 th—B A S 4 B # k1S Shak () 5 46
R/ NUBA GRS EBR A R RIBESD

EERBERAEZ LT KT RARERE S, 3 HutE
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etk A S RER, K SX107~17x10° GRE 5%,
1996) , B LA HERR 6 1L B85 B BRFR RO PGB B S A
BHZRERFERTHIBRYT SRR, ZEEENER (N
NNE [ \NE R RL) BHEMNYEAEEF(BRE)T
BRET . AXEE L, BEEREEN RIS WY
fER&H —ERW,

5 4 %

EEHF AT R ABET K SA XK
R 48 A #E4F LA-ICP-MS U-Pb S BF5E, B H A T JLAGA
#Ho

(1) KL 1 kP KA AR B UE ML
RIEEALRYER, BREZZRMENSATNERBEA
UPbREBEEMNXE, XX HEAMX T U-PE
S AR RBURAE S ATE R A AR . AR BIME
BSE B & & B8 K 6 X B4 A MER R (380.5+2.6) Ma,
EMERRETHREESAP UPhARRKBHEENERS
AMXARER, KR AR RE & ERRMRAR
MR A it

2) ARV IEAEKPHBRBEAZERANRTE
BAERREA D, B2 PR BR M FFE, BBER
7E BSE B FEXKAG, % CL AR ENFERA(KHRE
*). AWHEAK ThUXERRA Th/U HLERAREAHE
%,9 MK U-Pb AL 24E#E % (140.2£1.3) Ma, XA
FREARTLYT KR TR A E, 55, Hart %(2002) A
Ar-ArBERERRLST PHASTHEE 152 Ma EARNER
i, 5EEWMBIM 140 Ma BOREIE , AR ST THE
EEZHBET R,

(3) RIAEY X BEA PR EK A F8 R (380.5%
2.6) Ma , RERLET BRI ERHBRREAFER N (1402
1.3) Ma , A S5 BF F R ML 240 Ma, RHAF LT K
MR SEEFANEREERBUBGHXHEEXRR, it
M RXBHEEROES M, EEUNIRTLST R R
AT BB 5% X bk B i —R 5 R E A KL TS S ER (F) T
P17 B i DR B A SRS B R B AR B RBTE 3h A K

T N EFSHRAELETERARTET BRI
TR ELAE B BY , A XA RS B PR B BRI
MMERERRHNESRRERR, FHLRRL T +4
HIRABEE W, ZE i — B0
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