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Fig. i. Geological plan of the gallery at —200 m level of the Fankou mining area.
1—Dolomite of Middle-Upper Carboniferous Hutian Groups 2—Lower Carboniferous dolomitic lime--
stones; 3—Mottled limestone of ¢ Member of Upper Devonian Tianziling Formation; 4—Laminated lime-
stone of b Member of Tianziling Formation; 5—Oolitic limestone of 2 Member of Tianziling Forma-
tiong 6—Limcstone of Middle Devonian Donggangling Formation; 7—Lead-zinc orcbody in Jin-
xingling ore block and its scrial number; §—Lcad-zinc orcbody in Shiling ore block and its secrial
number; 9—Lcad-zinc orebodyy; 10—Unconformity; 11—~Geological boundarys 12~—Fault and its serial
number; 13—Pyrite orcbody; 14—ZFault breccia.

HO»9, B BER, LAY ERER &G RBE—mAemE BNy omE, MRSy 2N Ry kR
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AT REAHBKEHNNED, SMEERR, BHRBEHFETTSRRR, BfibR T 450,
HBA KR —B1~8 mm, KFHE 10 mm Bk, HEABHRETREA 20~60 5, 0B AEH. X
REWT 5XSHRHT RN BRAH L BNFREBBERFEMRR . NS R KT SRR,
M AER D=4 MM S (BR 5 ) MEB XA FARRDHHE (ER 4) & B 25
RRNED MR T EE DR RRNEY ROEA—RBRLELHSREL. BILEFNHE AR B8
Bl (R 5) s AR 8 bk g, QM4 B A KD LRI, XA R R R
BT R R AN, BE TSR HO R0 0, BRVIUBEER A, X2 ol i
BB AR, L2 B R38R & . )

JLR B0 R 5 — R A R R BP0 W4T, 0 fheh KB R AR BB, B4R By
MERMT A1) BT BE PR 4R hI b (100} BIY, [UETRHHTE S B M
1100} 5210} R BRSSP RRKT WA EM w210}, XHAGERIE F. B EEL
HE N —BE" (Sunagawa, 1957) MY RHMHELFIGRINMERE. K {100} %5
TRAMCEAE . RRRIE. RERH . RIR A BB & T S R+ ZE k210 FA G (111}
RKUET MHALTERE . BN, HRfE. BRI, B8, EPEANTEELH fid B
RYEIE ¥ LR AL, FLL OB M{2100 5 {111} &80, AR IV 5" —8, 252 B XIEH
M=y, FAMEAEIBAWENRE. VHRSEENERT BEEARR, BN _EM0E R B R4 Rk
RRARBER.
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FAMBEEARATRARREMERTREN (B 1200 8 AZHABR), NIRBEEANE kikHges,

IR LV X 08 2 AR L A TP R IO TEARIFE O, KRR FAC S R 2RI 6. BRIk
REE R, @ik 00, EAEBIEHFENY, HRHEBERE S 215~220C, FERGETLE. 0o
WE “A7/ BB =0.76%, BB/ AU =0.26%, B/NTFAMSERE RIH5 %1 %) . b it i
MIRBBREGCV. B BT KA RSP WE- AT R SRR AN K-ArERIE 8 97 x 10° a,
F XK BGRK 5 HR A B AR08 296 X 10° 201D,

Bldk, DT XAEE. MEWLBE (kL 100 X 10° 2+ VBB T HEE KT 2000 HEREME, iR
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A F KU G- EL - 240mbiiE 4 * 520k, Shea TFARPLMEET A, BB 8 k& R
&W%W,E%Eﬁﬁ%%&%ﬁww(M%—mmmﬁﬁ%5¢%)¢%N@Vﬁﬁi§%§%(ilh
L3338 kM AMBRRINEET, Hrh S, Cd, Au, Se, Te, Cu, Sn. Ay B EARWE M, i 7n. Fo i
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Table 1, Comparison of chemical composition between

¥R 5 ™ R e S Zn Ge cd

LS21-4-17(2) BRINEE BN 1§ 34.254 834479 0.990 0.2498
1824 -4-17(2) RN AW Ay 33.695 63.328 0.000 0.1775
BS20-N5-828 PR AT B 32.781 63.559 — 0.0865
BS20-N5-328 R B A RIS ) 32.396 64.913 - 0.1686

e TLREGE TESOWRE, HREGs 2. BANER (%) 3. RPE—RBRESIT. THECu, Sn,

2.2 $AEIME

A AR ESME ARG E L ARRDMBINEEESE, £ XASELHBORE A3, R
B (AL MR AFERKERCY, EHERKLEY, P ABRESREKEY, RERSH
YR SRR B SR MY T B Sh6 a X AR KT F ETRY A RICRY Ay 57 &
AR (FE2), PHREB. RRATY B XRRERHT GRAREN »rp 5 2Pb &, **Pb & & MK

# 2 BRI GERRT ENHEARER

Table 2, Lead isstope compositions of annezling cores and veined ore:z

e 206phL 2Ph 202pL o rrr ¢ Qzﬁ'{\
PR ERES VA IR N = ~iph ETTS 14 Th/U (Doc) (1952) &
Ra5- 18.355 ‘ 15.586 48.76v 9.63 l 3.91 0.595891 i 311
887-I-3] ' 12,416 ] 15.740 | 38.916 | 9.73 l 3,85 0.597399‘ 233 | 1
— | BB AR BRE E
337-11 -4 12,367 15.667 ‘ 38.712 9.60 ‘ 3.83 0.593074 ' 281
268-" 12,420 15,710 ( 38.890 9,87 ' 3.93 0.594319 ( 294

J/ =230 m NS FET W‘\ 1

c—JuJ -5

I
73005 v11]  HWIP-150m 9 Bk Sh 18,12 15.51 39.99 | 9.31 | 4.3t | 0.591833 | 263
27 a RV R
“120M75-5 ”)“f“‘\'”“"‘ 7 Fhk sh 18.23 13.63 38.84 | 5.5% | 2.95 |o0.701378 | 258 | m

W EESRE. I--®wEE 193G D—WUFH 1982, M—BEIFEMBRTAAT, 1983, #4REme
1%, w{E CU/5%b) BEm Th/U BB (<8.95); WK b (Sk27a) MR BN &ERED
ph fLE Th/U i, B4, S8R AELRMT AEMNE M-, maRmEduiin e 7r MMy
BWEL-E BoRH CEMETONRR . ERAERYT, FREN EHFEYRBADE KT G,
2.3 #EGEER

FHOYX, EVhRATAKLSE S ARy KL HEHSHRE, mASKSHERy
A HEBES. BNRTWE, RRAWT S EHBAT +17%, A—0hhRE—BT 8T 1.0% (F

O EEY, 1985, THELOBEFAVATHE. TAERSHE AR ERESTE ST ChEBRRE

”) B0
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4 J:2: 014
orbicular sphalerite and veined sphalerite
Au Se Te Cu Sn Fe Ag Co Sb Ni &5 @
0.1512] v.0070 | 0.0416 | 0.0334 0.0379 1.7821 0.0064 0.000 0.000 0.000 100.04
0.000 | 0.000 0.000 0.0915 0.,0525 1.5628 0.0107 0.000 0.090 0.0098 98.93

0.000 | 0.000 0.0120 — 0.000 2.3837 0.000 — — — 98.82

0.,0718{ 0.000 0.000 — 0.0302 1.9134 0.000 - b - 99.16

Au, Ag B THEANEN-EHE, &&¥N

3)s MKRT fhrh NN, oS HEEMIT +13%, ER—FHRIHEEZEKR. XHAKFRMEZARER X
AR RELFMESBMREH~LERACD, AL 3TLLEH, BATFAPASERET- N B8 7Y
MR X PRECERREHG?, BAFREHERF (RS ETRES R, MRS e
T MUK EEARFL BRSO FERE, —EFAERERESF IRV ETHET 2D, #ig
AZEBIRX (Ohmoto, 1979) HRERL RIBFIFBB AKX,
(0.85+0.03) X 10}

A¥sp-Gn
(0.67+0.04) X 10°

A*py-cp

(R sSp— VB Go—HHF; Py—XBS" Co—HKEP) HEHBRAT AHELRA B ELEES
200~350°C, X SERRINEET A £ ZE0FLRR N 3546k Br & 3 Cp-Sp @ Btk 4y 8 8 B 350~400C
(Buerger, 193477) Y, FXTALAF KR FHEIET K AEROHITR-S GRG0 KO iR Hk
e
2.4 BESERIE

5. HEEEH, LOFEKEFRBAY AP AkSRR; GHakkbE BEMENGEL).
BT AFRRALT HOEKRSUE K BT AR, FHEK H3.346%, B 3% 10.817%, £
REAK/Na o (FE3206.328) MM EIE CEMME% 7.392%), i H (K+Na)»(Ca+Mg);s
TBRY G N aAAK K SR, FHEHD0.335%, K*/Na* BB 1,11, £k B BT,
f%3.62%, K'~Na*, (K+Na)=~(Ca+Mg), Bk, MRA K, RRAETHEEK BT T ik
o

REFEFAM HRESD I - R B R MR KRR, B k- Sk iR R il Mol b i s
RERY B0, RERRSET RNER.

3 BAEMHRER L RWPEIE
3.1 BRI EIGS SRR

EXRSHEERRAHT RS, SREADNLEBBAESREETLTRET. R 5T 55
&, WARL RN Y HBRER, BRLEEX, LOGETKGAEIT HREARX A —H 4.
B2, EEGEMELEIHASHI R AR R AR SORRINE? 5 AL RARIE RS
AR B4 Rt Beb o dhoh 2. % 5 SIHSHEERI BERK (JH°) RMBEHR)EN
W BRTEMRAASRERGTREREIBROHRER: N K& 55

re(K)=

1)

T°(K)=

(2)
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Table 3, Sulfur isotopic compositions of coexisting sulfides

in annealing ores

3S (% Asp_a A
BARS| XEaE = ® THBE |[HRXE
Py Cp Sp Gn (%) T
(0]

-207/ZK1 =,

56 Sh214 FRPRFRK | 4594 19.3 | 17.8 1.5 | 42125 (1)
T | e, mAMERSES

T

62 ~599m T O(NET 258 19.6 19.6 16.2 I 3.4 188+ 16 (1)

63 —-601m 21.6 19.7 16.0 3.7 169+ 16 (1)

65 —605m 20.8 19.9 ’ 17.6 2.3 287 20 (1)

101 —-655m 23.9 l 17.4 (1)

99 ~671m 20.6 21.8 19.1 2.7 244+18 (1)

96 —698m Sh209 F ik EAT Rk | 26°3 24.4 18.8 5.6 86+ 14 (1)

90 S713m | gy psemmener g R | 2042 19.8 17.3 2.5 265 + 20 (1)

88 -719m | &g & ARE) 21.5 19.8 (1.7) | (240 £31) (1)

83 - 736m 19.7 20.7 18.3 2.4 276 +19 (1)
M-200m| gy 6 o Fg kIR

888 | I S®iZW 18.0 16.1 1.9 344+22 (2)
Sh6a, BIKNE T2

- _ 5. J +

836-1| 1-9 o 18.2 15.2 3.0 218%17 (2)
Shé a, ZHREBT

855 1-28 5 20.2 17.5 17.6 2)

868 1-41 Sh 6 a, BERIRINEEH" 18.2 15.2 3.0 218+17 (2)

874 1-47 Sh 6 a, IRIRNEF" 18.4 16.3 2.1 313+ 21 (2)

880 | 1-53 Sh 6 a, BRAR U EEF- IMA [ 18.3 (2)

885 1-58 Sh 6 a, TRARNER" 17.0 15.0 2.0 328421 (2)

WA ZEIRE: (1) HIRE, 1985%; (2) MM &%, 1984, SLBARPIRSEFRRF B R & H#
PR (ERHBEEA. BE € B yRNESRE. RNE. 4R RET TUNHR, BERE, BS5:
65041)

By R RS R M, NEFWESREIETREY, EAHAELEBATR &I MBS
REBEXBTFRET? HART BBERERMZI, FHESRBETERHAsy REFX. #LALY
FE9 ATIE, FeiZn:Pb M FHILHEE 16.32:6.6611, Bkl THBGT® T, BHESE KK LYy
VRS, SELAMSHY, RRy—RETRET AL, AEARBELER, HERA RN N
HAETF R TRER RO, MR FRESTRESTRETRE. RERXRENTESF.
RARRRET BRAV G, RETSREATERRY, —BAEL 0%, Po+7Zn FEEKX TF30%, R
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Table 5, Heat of formation and lattice energy of sphalerite,

pyrite and galena

BT+ ed R e A
iy BA&EES
PRE T BHE T kcal/mol — AH(kcal/mol)
N PO 0.68 (4) 1.56 ( 4) 914.6 48.50
Hew AA+ZE K 0.69 (6) 2%1.02 (6) 750.5@ 42.52
HHE IHEk 1.37 (8) 1.78 (8) 650.4 22.54

. @ HFEBHIESIE Shannon & Prewitt (1970), ¥fr, 107¥%m
@ HEFEMBAY, ENRBALHIRK, EFEh SO EY—-IHETFE, LRRTHNRETE
Bk, FFHNREERENRSE

OFERETHERyAXE. EEE THRERNBRARE, KRBV HEER, BR{210ik{111} B B&,
REYERHEEEMANR. FEVESRBHES, B FRENEMS, FUBELEE SH A, RE
TR ARG, MEBAEEREEF FARLSNH, RRIMNETIES B ABERET NG 7 R HH%
WA, AFAMABR/IRER, FRTRENRERE.

3.2 HRRAEHHBEHEY

BXIERRBRY KSNEF ERF LAO—FERZ IER. KB LR, ERAFEPE &R
WA HEE MA MR NR ke, REFNMRERER (210}, {111} RV, ®XREG, ARA.
#EA. REFMELE. ARG, AT Sy ok R&. BRFAMBRKESEET THRTE
RN AL EARE L TR, A TREBHEN.

B AR K EHME T DUERE R 2 T B, HABRAT GRESHMAT Gaf sy r Eatk
ZBRERMATR™, BIFRAEHHAEE, WHoHE, BENRT B,

BAPAEEEECRARMAYy GEME, BTFAEHRHANE AR B, PERFET (EE—-BD
1.5~3km) SBAHER, HHUREE BT 200~400 C, HEAHEE (3kmt) RF-BETHE L ITH
#wE, Hik, RIBEKFAREHHBEE, WEAKBCHWT ROFMBE, BT GEENRERSE
WHHMBER KR, RFBIRD.

BRNET GHEI—FRROBRPEREY, EHHATREVESSBRERS, 5TE BT £y
FIRE, REETEERBOT.LEAE, WMANRTEAXHEE, KA AAHYKE &, KR,
AOFXARTILT&FEHE Pb5.51%, Zall.57%, Fe23.67%, BRI AHRE Zo—K KX F 20%,
BEEEE40Y, BETSTENSR, ERFPEY, BRURRAST REVRASSNyEG O, RE
RRNET RHBREEMEL RBRE, AR RHMBEMLRE, Ty MR Rz 2 AFEE
BEAEN . FmALOTXBRRRETRERNHBRREHE -200mEL T, BEEE-700m O 45 &0
+120~+140m), FRIHMIRNE, WHBST RAMERR, MERRMRTER, EERERS AR
FETANESTTRERT. XNmERER Gib) S8R, BABATAHEST AHE HE AUH
(+690~+786m), FELHIMTIZY RMMEEE X, R EHE, LHELEZVERBDE. 7K +590m
HEUTEE LEE TRy &, 7 LB REGHAL.
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A STUDY OF ANNEALING TEXTURE OF ORES IN THE
FANKOU LEAD-ZINC DEPOSIT

Qiu Xiaoping

(Section of Regionalization, Chinese Academy of Geological Sciecnces, Beijing)
Abstract

The annealing texture of ores is frequently observed in polymetallic Sulfide
deposits characterized by multiphase ore-forming process. The early ore
was heated under the influence of late structural-thermal event and then
gradually cooled in an enclosed to semi-enclosed environment, forming a
special ore texture——anmnealing texture. The spherical sphalerite and the
pentagonal-dodecahedral and actahedral pyrite in the Fankou lead-zinc
deposit are all products of annealing recrystallization. The annealed ore
composed of spherical and fine-grained pyrite and quartz, after being fumi-
gated and eroded by aqua regia, exhibits annealing twin crystals of sphalerite.
In the late period of Yanshanian orogeny, intense tectonism and large-scale
granitic magmatism gave rise to a thermal event with a paleotemperature of
some 220°C in the Fankou ore district. Due to the adiabatic shielding action
of the overlying carbonaceous-argillaceous limestone bed, the metallogenic ma-
terials in the ore-forming rocks were long in a high-energy and annealing
environment and hence underwent large-scale mobilization, migration and
eurichment, eventually forming the Fankou gigantic lead-zinc deposit.

After annealing, the early-formed lean lead-zinc ore might be converted
to rich ore, and the grains of lead and zinc minerals might grow in size thro-
ugh recrystallization, thus raising the washability of ores and the utilization
ratio of ore resources. The study of annealing texture of ores helps to understand
the physicochemical environment for the formation of ore depasits and guides
the ore-prospecting work.



