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Abstract

The gold deposits in Qixia gold deposit area are all located in the archean crystalline basement
rock series, quartz vein type gold deposit is the main type in the fracture zone, followed by altered
rock type gold deposit, and rich in copper, lead and zinc, which are different from the typical jiao-
jia fracture zone altered rock type and linglong quartz vein type gold deposit. Qixia Houkuang gold
deposit is a quartz vein type deposit of sirite bearing in the basement metamorphic rocks of Pre-
cambrian. Basis after this article through to ling in the area of stone the pulse chemical composi-
tion, trace elements and siderite ore mineral properties research showed that: vein basis after the
chemical composition of SiO; content is between 24.85% - 85.41%, has the characteristics of high
Fe, Mg, Fe;03 + FeO 25.03% on average, MgO style an average of 4.74%, in comparison of chemical
composition content percentage chart reflects the different mixing characteristics of vein rocks.
Electron energy spectrum analysis showed that Mg in the chemical composition had a high atomic
percentage and a weight percentage, with an average of 7.67 and 16.00, respectively. The mineral
was considered to be magnesium siderite, with Mg2+ and Fe?* solid solute-like co-substitution,
which was the front-end combination of siderite—magnesium siderite—magnesite solid solution
series. Basis after has the characteristics of the multi-stage mineralization, ling hardness of the
pulse is the main ore type of the mine area, siderite and quartz vein of arteries and veins is a sym-
biotic relationship, form a sequence for vein quartz vein and the magnet to the vein of siderite,
gold bearing sulfide quartz vein and quartz calcite vein, dike in quartz veins have a symbiotic rela-
tionship and carbonate precipitation for the enrichment of gold, Mg, Ca siderite can be used as a
unique metallogenic stages. On the comprehensive analysis of the regional geology and ground
data, dike carbonate and quartz vein should be derived from different material source area, car-
bonate vein from Jingshan, Fenzishan of calcium carbonate, magnesium silicate rock, under tec-
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tono-magmatic thermal metamorphism or event is easy to form rich carbonate fluid, formed in the
tectonic fracture space filling dike, carbonate and quartz vein is magmatic hydrothermal end
product, after the formation of vein rocks are the result of area extending action.
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IR AR MO X TR E 2 A e S X, DA FE K ORI E e s 1 3 75 [ N Ah o 0™ 01 TR 2 R
e EERIAY NI - SEM . T - AT - WL =AE X, &0 RIS R ERIERKE <R ED)
[1]-[5]e fEXF T3 - MRS T EX IR EX PSR, =T REHS RS R, iTAT
BWRIIAE . (LRGS0 1035 244 H RPN G IRTEIE[6] [7], & K AR A 1t 7T
H 2B ILANARIBTHIE]-[12], HIANNRF LR 2 Z I R TE A — RS 1 S8
N A B R R R B R R BARART . ZEAS RIS AL . AR AT TR — R YIS
HARRAUA L, S TR A s R O BRI KA L 2 A B B R R A R
RIS R X BT S R 2880 [13] [14] [15]. WiEEHIX &0 RIBIR B T HEE TR A+, DAl ey N
TR AT E TR, e B HY . BRSO TS 0 £ SR SRR A A s A Bl 2 T kY
&H[16]-[20]. ATAFER, ST AT 2 SRANGEOUL (4 2 TR AR R 2R ™ ) ™ B A S5 AN ) R, —
TN B AR A AR AR OB 5 A PRI A 2 e e . SR B Rl sk v AN b e R i I8 5 G AR R
[21]-[26], —RXT AT PIEAT X R 7T, 3 — PR AR S R O 2 [27] [28] [29]. — L
TR BEGH A BB YVEE - BRI A7 22t IR0 2 BORE 5 R i e [F) A7 3% 2H P B 2R B R Ak (Jhk A4
HEW Y BAAAERISIRGE S, B GBI MR X A & Y il #2 A6 B RIE [30]-[36]. IR KX
SRR, ARSCUAL ARG EE T S AT S0 B O A &, dE— B FURCA A A2 B, TEnE
SEHDERALSEARAE, JB WS AT S IR A K R A MR . TR L FL AT 7 B R P R, B X IR
FIK G SN TERIR RIATIRY, PRS0 R R & .

2. XI5 Ktk
2.1 XEMRE =

JE AR s AL BRI i — A | GO RE T, 3D IR . R AR
b, BAGBERD SR AR AT I G BT [ 1] [37] [38] [39] [40]. MEALBED A A S plat B ik F B A4
- BRI R TS (B X R E BEA AR G ) S - LG 0 L TTG i ko Al oo AR LU
Byt 50 B et GRS, AR T AR A% Dol O IR IR A IE RS 2N, AR B
WA AT A SR LDR R TR IR SO A 7. FAEATE N AT 2K E, B =8I IERKA R
FI. FIRF AL A R BRP METE —KAER A R0, F A B FSITE N NS . T LAER
KA - SRAEK A L TR R IR RS, 1@BEA . INRENa . TERBA A deoa S5 AU
Tk E. LR IR IR MR X AR H AFAE,  ALPE R R E

2.2. W XM BREFHE

B XA 23 E 4 km BJETTAS 7, XA 2 0 AR AR AT 2 Ho IR &5 A IN R B e =
WA BRE BT AIRL S AN B D R N KBTS, 3 N KT RS A A A AR
NG BaRCa R, O XKL &Aoo AUk 1 IR IR e AR A &R, A A R U AR of
PR AT, MG DAEIE AR AR T, BCE A INCE K. INKEY AR NRHEPFDCA K. Maa k. 1e
(A A KA A SRS, Ak b s B e Bon (K 1, [ 2).
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Figure 1. Regional Geological and mineral map of Houkuang gold deposit area in Qixia. (A) H—North China plate;
Q—~Qingikun Orogenic system; (B) 1—Archean TTG and supracrustal rocks; 2—Proterozoic supracrustal rocks; 3—Proterozoic
syn-collision igneous complex; 4—Triassic igneous complex; 5—Jurassic Linglong orogenic intrusions; 6—Early Cretaceous Gu-
ojialing orogenic intrusions; 7—Early Cretaceous Weideshan orogenic intrusions; 8—Early Cretaceous Laoshan orogenic
intrusions; 9—Cretaceous sedimentary and volcano-sedimentary rocks; 10—Cenozoic sedimentary and volcano-sedimentary
rocks; 11—main geological boundaries; 12—main faults; 13—Medium and large gold deposit/eclogite
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Figure 2. Geological outline of Houkuang gold deposit. 1—Neocaean bryodiorite; 2—diorite porphyrite vein; 3—Ilamprophyre
vein; 4—diabase vein; 5—granitic vein; 6—fracture; 7—gold-bearing quartz vein and serial number

2. B XHREE. 1I—XERECTINKSE; 2—RAKMEK; 3EWMEK; 4 FREN; S—ENA&R
Ehk; 63, —SEAXRKRES
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T IX A KRB KAV A BER+ L4, Ml BE &7 b iR, BE — SR 90 5 AT lika 8 26141 2),
ILE R 9 MR, 45N 1-1. 1-20 1-34 1-4. 11-1, V-1, VII-1. VII-2 & VIN-3 Sk, A 1-4, VIHI-2,
VII-3 SH AN K, TAF TR S22 a kb, S0 R BRIE L 1.

Table 1. Geological features of the ore bodies of Houkuang gold deposit

=1L EITEN RT R BUEHE— TR

31 )

N NS S e A R
b5 risi(m) WEe)  WiAe) KM AhEm)  BHx107) (m)

I-1 3~4 52~188 EER AR 38 300 250 15.97 0.45

-2 3~4 116~182 EER 2R 35 210 45 34.68 0.40

1-3 3-5 75~82 JictR AR 35 22 21 6.30 0.76

-4 3~4 22~-295 kbR MR 20~60 260 584 5.40 0.74

-1 7~10 5~150 kbR MR 45~55 440 280 5.61 0.85

V-1 16~31 120~-236 TSN [ 45~58 300 450 251 1.03

VIII-1 85~86 83~125 kbR B 35 300 180 20.64 0.92
VIII-2 85~86 18~444 koD [ 22~45 500 526 461 0.98
VIII-3 95~109  254~-190 ket [EEER 35~47 485 500 251 1.32

W AN S SRk, SEE LR, AR HIERIE T EER BN N R BAR H (B 1
XA T LB, I HARB PR AR, B E 2 A Sk AE M A

LREN DX SR B RF R A B 0 A7 SRR A B DR AR R AR EICRE AT LMK O 50 D B AT B
SRR IR o R AR - SFU I B SRR - R BRI 2 & R AL B

FER RILGURFAE B, 20 B KBRS SRR A T 0 5 A S 3 B 77, SRR 2B, X
RS LR IR S Sl i SN R TP R e =173 e SY IR -y PN E -3 7R VAN & Py L IYR
ERX HHAT A2 B S0 T

3. TRBRLL BKASE
3.1. BRESEL Bkt BRASAE

JENT G XA A BB ARG 3, —REmAasENk, —REmIYZEYA R, HRE
PR BEROR N X P F AR, SFE K S Ak R AE R R

W 1, Gk XN BRI — 2k 328k B lik, A& KT 700 m, BIRIAEIR K- 620 m, %4 0.2~1.3
m, P35 0.43 m, BARPRER 50°, FIARME, Wi 40° A . %K A EE 4 NR(E 1). 7E 1 S k-25m
PR, WK NI SRS, WK S S ER A, T WA, W RKIURACN AL
BRA WORKFIR 134° £34°, 1525 m FEARA, BiAHREEE SRS, 44 30%~40%, D 2K
W, FEL N 15%, AYElkd e b EREAY), IR 1560 2417,

VI SRk XN 7 —2 2 8oagelk, EREKT 600 m, iRHERKT 550 m, %% 0.15~1.90 m,
P34 0.62m, SAAFOIRAE R 45°, FEARM, Wi 35 LA, iZk B E 3 AR 1). VIS Kk-50 m
BRI kb AR R ISR, RO, BAAADIRIT A SEKE R AT, ZEETA) Y 30%,
DA R B S A B & TS Bh . LR WS L5 A e PR BRAR 45, 1990 4.
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AL B A AR A ek, BKARPIR 1550 228°, TR AR AL I N KB, TR RHE A A
%o VI S ik=50 m rh PR F L EF A0 200, B OSBRI ki, 7Kk 143° 2447,
T BRI T ATk, IR S LA YRR, A B R TR K . TN
AL, RSN IN A 5. 76 VI Sk 143 m P BAb AR B S0 K3 0.8 m, A bk 2 A 9%
YN T ARG, B B AR AT A Bk, SRR T SRR AR
Y5 13%, JIETHT N 10%, A BERKFEIR 125° 220,

3.2. RRBRABKMIBRIL S 4FAE
AT R BIRE SRR TG AT &0 1 58V S0k, VI SH BCRAE-25 m F BB B 25 8o o8
fikH, VIS5 IR AE-50 m 1 B ZE8om gk, AR S N m INKE T IRE , SRR &G
WAL 5 B o3 A AE R S b TR &) LR SR I gk AT, 4589w 5 . HF2018-553, Tk
DZ/T0279-2016 [X IR A0S0 S A T O vE 2 bt . 703 R A Al BB B TR R G4, X
#8504 IRISIntrepid 1 BEAT 70 Hr o B RKI S A2 B 0 r 85 R LA 2.

Table 2. Chemical composition of vein and vein rock of Houkuang gold deposit

=2 BIEN W BRSKEERFERIR

e H-1 KQ5 KQ1 KQ2 KQ3 KQ4 YQ1 YQ2 YQ3 YQ4
RAEHN I-1 I-1 VIII-1 VII-1 VIII-1 VII-1 & 3k & &
S TR IR SIRET SR

RN HEHRT AR WK ERE ERE

B R I e s e e ik

BSy Tefk Tefk Jefik Jefik
Sio, 85.41 61.97 66.32 30.12 63.62 24.85 6692  68.64 53.2 59.44
AlOs 471 2.16 1.04 0.29 0.3 1.85 1344 1323 1298 1329
TiO, 0.13 0.15 0.01 0.01 0 0.18 0.4 0.26 0.8 0.65
P,0s 0.13 0.05 0.03 0.03 0.03 0.05 0.13 0.08 0.14 0.16
Fe,0s 3.44 17.84 18.63 5.37 392 1.77 0.58 0.72 3.87 1.37
FeO 15 7.19 2.69 32.69 17.24 37.9 3.05 2.34 9.34 5.03
Ca0O 0.06 0 0.17 1.13 0.06 0.23 3.22 3.79 8.71 5.66
MgO 0 0.22 0.04 5.47 2.47 6.28 211 1.53 6.41 7.49
K,0 1.41 0.38 0.24 0.03 0.01 0.14 2.88 2.99 0.66 2.41
Na;0 0.18 0.07 0.01 0.01 0.01 0.01 4.05 42 2.25 3.47
H.0* 1.49 0.4 0.02 0.03 0.13 1.44 1.3 1.39 1.11
MnO 0.16 0.35 0.02 0.8 1.3 2.5 0.05 0.03 0.2 0.09
Au 19.08 65.12 75.42 1.35 16.58 1.09 0.08 0.11
LR Y% 8.95 8.84 22.53 121 23.79

F AU N x10°, FLEALSE A A A%

M2 FRT ARt BT AL A AR 1) SiO, & /T 24.85%~85.41% 2 [H], [N A ik 518 5EA
ik B RS A ARy, AR BRI E R A %, kAR S0 VIR BT IR E o & sk S 4
WA H-1 A defksh, FHErmbBEaRemn Fe MR, Fe03 + FeO HIZRLTEH N
4.94%~39.47%, “F-$% 25.03%, Ui BEAEAi R A Tk, RN KQ2. KQ3 Fil KQ4 H & A #i s Mg %
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Figure 3. Changes of chemical composition in the veins of Houkuang gold deposit (Note: the serial number is the same as in

Table 2)

3. BITEN W MU ERA S EXRMLE(E: FS55%2[E)

X NI ER A kAL 2 4 Sio, BN T 24.85%~30.12%, Fe,0; & 1.77%~5.37%, FeO 4 &
32.69%~37.90%, CO, & 22.53%~23.79%, MgO N 5.47%~6.28%, il A& B IBRIR A K, X 55

HELME

Table 3. Results of ore photoplate identification of Houkuang gold deposit

=3 EEN KT AAREEERE

5 EERFE B IR A
Fe R & B BN, HUCNEEET, RN
TR WS, ATIETT. BAWTE - A TERCIR G
M WRZLLER), JRREEM, BIPUIRME . SR &8 2 40%:,
St BRI A, BAE - LAETERDIR, 2 AR EPORE
. Bk, FRLR/ANANEE, /INERLE —M 0.03~0.1 mm, K& HRLE
ZJCOE):Tl: — /M 01~05 mm, HHAT 05 mm, FBEHEMSE, &
e ZARR K B TR 7RI SR 3%, SO N R A,
loosey  DRMTEHURR. MG TR SRR AR, %)
i g T ESRE VSRR . R D, RN
Pessprn © MRBURR, £ 5IREEEN . TH BN,
Tt St BN E R, MTERRCR, £ 5EWEE SR, R

B i B | 2 R T/ VA T %2 T e I U2 1
W, IR T3 R .

S0 St UL LKL, RIFERERERAG, EARK.
KARRE IR, A TR SRR eh, 25 B & A7)
A TR, BORAH R/ A 16~72 pm.

A ik o & B SR 0 ke B s S, SAMRES T Au AT 19.08 x 107°~75.42 x
10°°, “F5321 x 10°°; 1 =S 2 SERKAE Fh T Au ST 1.09 x 10°~16.58 x 108, “F14 6.34 x
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10°7°, BEHITCIR A AT Sk S SR Bk 4 A A5 B BT T I R (KX, ANy S b A 3 1 i —
BAESE(ILAR 3), HAREZ BAMRLIR KARLRER, 7040 T B8R il B 5 34 A A T35k
AR, USRS BT S A I, B SR B AR R, SR R LA S T

LXK P REE R HEAT X SHEOC R T REE AT, Al R sy e AT E 4 . RETE Y
BT e B ARG IRER ST R T RIS B AR I P L EAT S SR LB & 55 B A B AR, 87 5 0y XSERIES?
I3MTe BEERDTHL T IREN TR WAL 4, FLIRIRE LIS 4 PR

Table 4. Energy spectrum analysis of siderite in the vein of Houkuang gold deposit

=4 BITEN W BKPERT sEE DT R

5 HKO1 HKO02 HKO03

TR =R B E sy R B Esy HEEETL R E Iy L
Mg 8.21 17.00 7.22 15.17 7.57 15.83
Ca 0.81 1.02 0 0 0 0
Fe 90.97 81.98 9278 84.83 92.43 84.17

PES 100 100 100 100 100 100

HKO01

4

i B 12 4520 cts JeAR:0.000

HKO02
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Figure 4. Spectral analysis of siderite in the vein of Houkuang gold deposit
4. BRIVEN Bk EKT BEE S ITE RE

YN R —Fh A LR Z I, BRI BRIV ER, 8 T T AR, I T R
SIREA, B2 AN, WE TN R M OEHAR. BAEXTHIR.. F=4KE
e R SE AR R B S5 [41] [42]. WAL B I BH B 2 18], AR b mT DASE A AR ELHAR, T Rc— 2R F1F ]
T, DRI W0 2 (81 () 2 AT Be AR5 B R HE[43] . SRR 22 Bifnly FeCO;, HLIREH FeO 4 62.01%,
CO, 7 37.99%, & Mg Al Mn, B=T7 i &, # WEEMA, S, HESEBHRDRZARRR .
ARUM TR RSN Rk s, BEFMEGIY, JEESI K. MeZs T Mg B &ERETE 2
LRI B 4 b, P IE 40 7.67 R 16.00 SRAMT(EE 4), IZHYINCNEESERRET, B Mg® 5 Fe® [l
TR G TR, BT - Bk - R A A R P R A &

4. [B)EHS
4.1. BERKEIFE

Wi X2 R ARIL A RET X, T2 BRI ARERE . B TTG RIIKE ks Kok oo
FGRLEE . Ry T ILBESE, AR EREL, HRRCAFH R A A AR . FERA R IIBCE A R,
—RMEBNCE, TRPARIBRBEBNNER S HahE . WK KBS A SRk
MREREIKSE, ARk Z &H %, REREZIEEAN PR SN, EiREE K S &= MR, L
FRAEM R X R K — M e B IAAIKE & ERER R — e B9, —RIEsT R
FIAGE A A Bl (e e A i 15 5% T [44] [45]. BkCE RERT DMRRIEX W), XOnT DA i X ALIE B 7737, [R] 2
A R 5 [33] o X AP M [X 45 AR I JECE R P A (R B — B B R R LA B Jok 5 1 23 ATt 7
WESE, HEMKERICRAXEARRER, BA SRS R MR mEE. wmhAaRks BA
B A2 IE R BR s ) R DI RREE . B PERHIE S B RCE R 2 e R AR R, A TR e G 2 AN
()R 3 HARI I £, B A0 AN [ P 28 Feli I e 2 0 0 s 28 J 00 = A0 . AS R BRAS [R5 R ik s B AN
[F R IX, Ak i B 2% e AR 1 DX Salith 5 fuft R ML %) £ FH [33] [46] [47]-

4.2. EEEKE ST XF

2R L DX 5 T T A AR B L 51 AR 22 b o 35 (%) BE AL [48]-[53] , S A B 1 X 4 A R v Jik 2 R Ak
INE RIR[54]-[60], (HERERA Bk &0 % RN T A6 /D, BRI A K TR IR S5 R o T Bk
FIKERIE, MR EAT, EHFUATTRESHILEE . M LB ERREE . FRa . Fa R
A HMRIR B A - IR A A K, ZEERERMEN XEE ZKE, EERBIE - AR AEHE
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PHEF R 5T B BRIR B2 I, 6 R I 4 B 2 ) Fe SR OB IR s ik, 1T A 0 Jk ) Ay o S 0 A
RET) . BGITEN IXN S, A kG ZE8 T tEm A, B S0 AN R BANE R, Ui
TR ) B AT . Bk ARAE A BKA EU) B RANTFARAMM, K5 AT R BRI
AN EEYA BN B KR D B TN SR IR S D B R Z SR EIN B
BTN SETEY WK SR A KA R A B, I A BONERIR A KOE
BB, T RO Lk — R Bk — Z2R A ik — A Bk — & i ik, VLI BRI A KON S 1) R
BE T UOESFT[61] (A — DA BRI T S 5002 : SR AEZE T AR, WHRE WA AL
Y, (HANZERSIE G H I —E ' Au K2 S RImAT . AufEimEis 2.83 x 10°, “FIEA
0.66 x 10°°%; Ag & itk 48.53 x 10°°, “FI{E N 7.46 x 10°%; Cu & ik 1.37%, ~FHME A 0.13%:;
Zn &EfEik 0.018%, “FIME 0.011%. XPEHE Mg, Ca ZEEH MR ML RN, & Au &2 &6
W — BN HPIH B S Mg Ca FIZEER TR — AN U B B, 3 5% 7 RRAE B 1) 1 o g 5
BAMEWE, S8R REERRY RE0h, SHEMBAFRAERR.
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