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Table 1 Sulfur isotope composition of pyrite from the
Tuling-Shihu gold district
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3 BN HRMEITR

3.1 HETPRBTEHTILIE

(1) +¥-AME KR REk bRy 441.0—121.9ppm, F#22.75 ppm,
&%21.9—117.0ppm, F#63.38ppm, Au/Ag LbEZELTF0.01—0.77 Z i8], ¥ 0.36;
ohas 5 B 55 hh A Bl A 4 41.0—82.9ppm, 310, 20ppm, & $110.9—168.0 ppm,
950,60 ppm, Au/Ag ELEB T 0.01—0.80 Z A, F3#0.20, "L, B-APREKYFH
Au. AgFHE& B Au/Ag FHHIEHE T2 A mE s E s bRk mMEEIE. APk
B s, BMEEE, RPEERK, ZEVHAu, AghRERAu/Ag LIE0E K.
X EGD BAu/AgEH/AT 1, ATF0.01—0.820H, B&HERMKERER K.

(2) P hkEET H&Co 27.8—787.6ppm,F#226.44ppm, & Ni18.7—680.3ppm,
SE#J111.75ppm,Co/Ni Hu{E 40.44—17.98, 3. 46; thas Hrh %894 Co 58.5—4332.0
ppm, E#j 835.94 ppm, & Ni32.4—691.7 ppm, ¥ 178.8ppm, Co/NiLh{§Hk0.64—
129.38, F915.29, "TIL, AP BkEMA A, JET AL &R EEREL, Co.Ni 24K Co/Ni
Pl Ft s, iR e ASEITER, KURBHEEN Co/NitbEXT10s FHRKED
BEHCo/Nibb /M F 15 ARABREMRBKD Co/NitLiEisr T1—52Z . LW&-aMEy
X B3 879 Co/Ni LL{E B & R 3k i B 0% i, M s % e 1 Co/Nitb EILLF R
ARWREBER, TRAREREAXNENDTERAEZCo.NiAomA. AR #ICo.
Nig kA, LE-AWMEY EHR AT 5EEZa P &V KR &Y (£Co 100—700ppm,
# Ni 300—1000 ppm) M2, BEHLE-AWMET XA LERAISERT TR,
e H Co, Ni HRMHE, EH=E G0, BRABEE,

(3) Fhkh¥ %y Y Se &84 0.3—26.0 ppm, F#J 4.8 ppm, S/Se tbiEH1.95—
170.47 x 104, 3E¥52% 44.98 x 10%; phaA A (BIEHMEMEE) PRED S Se0.3—101.0
ppm, F#319.15ppm, S/Se EL{EA0.51—170.5 x 104, 3 41.27 x 104, ", MH 5kF
PhAE A, WED PSS BB, WS/SetbfEMEIK. HHE, HEY PRISeE R EHE ARG
2HREKER. Wb, SeRTEZIMHRAs 38, EREBRIEIPMLMEMY AsTHEEHELR, L
ThaE B EY B TS/SelbE K.

(4) T BESR b As&H:4113.0—3884.0ppm, F#JA1524.6ppm; PhAE & rh# ek
§"&As 76.1—2966.0ppm, ¥ 1131.4ppm, HAFEAKY AT RS THESR B ME
BEAEPREVHAs SR, "AS Aui, MEES Aulf, BMRKTHAs S i XN Auf
RIS AME. AsERAMMNERET BERBRET, HmRKTHREEEREHREF

(5) +&-AWMET XKL H Cu, Pb, Zn, Ca, Mg, Ma W& EHRE, HIK
#©HEnx10ppm, HEiknx10°ppm, {HXETETREKY PE2MARESE (. READ.
FET . NV REBEEE) #E, MEBRAEHRIENL. K&+ i Cd, Mo, Bi, P&t
HELEZENREREFE, ERXETREREY PIFE, BRRBREABRTVHERFEARBE
o, AR EEBBRENL .
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3.2 HRKTHHBRTRAXSH

(1) ATHREREY PRHEITTRZAIMEFERR, BITHEYVZ&HE 85 T B0
2, N HET M ETE (163 FHTHEXHIT, BHEERE (K3).

3B AMHR MR E: r0.0s=0.30, ro.0n=0.39, MAFE 37 &, rias-so=—0.44,
T(as-co)=—0.42, T(as-z0)=0.42, T(as-ca)y=0.36, I(sc-co)=0.58, Se 55 Cag IEF XM, T
BHREMNEALFEYyAREY PERMK, MEMESREY PEEEMOR . CoMMNiiiE
RGIKEAS, EMEEREBEET GERERET) BROZXETHAE S Co (RAER
o™iy Co/Ni ELIEBLEHAE) s Se X As B R AESD), BERBATEMUEE, % Co5
Se HIEMKM. AsBZ T Se AiEZ), HENARKT PHETEE, Ll As 5 Co, Seh
AR KR

FTHELRN, WP EEUIRRRKD, K&y BB, BEWERNEy R, &
PR RE . MERRSRRIA B, WRAE T -SHERITHEHT A4, XEHALHT A Au
ESEE, REV A RELEE, HM, Zn5 AsERSPPEEMEXR, X—HRs
¥ AHAu, As, ZnZAIMIEMEXXRE—EH,

Ni, Cu 5 Bi ZEBEMERXAR (rei-ni)=0.36, Ii-co)=0.47], FHAERIEPNI E
#Cu, UL ZHEANLEY h, Bii AR LA KK HAES, EREN(ERED
B Ni, Bi, Cu &EZHEAEHKRXR,

Se 5 Zn B H R KR (T (se-zay=—0.36) 5 As-Se £ Z K As-Zn (K —H.

Au 5 Ag AIEMR KR (au-aey=0.33)], X P& T ENERKN TP AL HIRIEZE
Th.

Ma, P 5 Co BIEMAEM (rima-ce)=0.38, Ip-co)=0.62), JREZMEEEKRFE M &
EFRRKYESBAES Mo, PHBERRA, EMEEHPR%Y & Mo, PR EH, 5
Co BEFMIEXF.

Ca, Mg, Mo FIEFHXR AR (rca-me)=0.90,T (ca-mm) =0.51, rmg-ma)=0.42), B
HOER LS M R AR, TERGEIER T Ca, Mg, Mn DA BBREEHNIBA RS P EMAMLEE
.,

Zn, Cd, PbERED PRI EMER R 2o-ca)=0.96.T(ca-pr) =0.62.,T (za-pp)=0.70],
FEEE T EMNEUMBREZEER. CdFEERBTPEXRRFESRT EFE, Cd-Zn &
IR, Pb5 Zn HRRHITRE., NEEERE, BMNERET PHEEFEHEKXR,
FHEHZE Pb 5 Cd BIIEM XX R,

(2) WREPMEIITE RESHOWNATEBRILEERNE 1 PR, EALIMEAES
—0.08M9% T, IR 2EHE > RABKRE: F—KBELL As, Zn, Pb, Au, Ag, Cubhf
F, BE—RVIEETR EKBLLCa, Mg ARE, B Mo, Se, Co, PETHK, W
AMZHAE—ERELRFAMEXR. BE—ABERARRT RV TREXEETHE, =
KEERRT Ry 1ERPmMRRTE.

BURZE AR PRI S B 0. 350 4%, AT KB P B ITTE D AN LR : As hhr T,
BB HHRFRIRA >, REFZNE GREDREK) BRY1EH. Au, AgHR—
MR, —HEAMURBRAZER, ERETV 2RV LEE, BRE KRB
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Fig.1 Geochemical lineage of minor elements in pyrite
#, Ca, Mg, Mo I EREKY P EFHRBRET WM, Bi. Ni, Cubh—LH, 5XE&
PR RW RERE K. Mo KRR GENEAITRAK. Se, Co, P IRk aTiEI AL AVH 5y
FAR R BB SR 5

4 ZR

(1) BB HREEAR, EHLE-AHETERyBREEALR N K&
= ACE/

(2) HREVBHERSTH, BHREHNEERTY, EREBERSHT KK &Y 5%
%, &REERIKHMESRET SHED.

(3) MW BkEMER, HKP M Au, Ag SRRk Au/Ag LLIERHRIK, BRI %Y
B Au, Ag &Kk Au/Ag LHESRET HERBEREHKXR.

MY BkEmA S, HEP Y Co, Ni, Se &f#im, Co/Ni LK. B R K&K 1
Co. Ni, Se &REHEREERAHKRXFR, ifi Co/Ni Lb{ER S/Se thE LR E £ IE HK
% Fo

RET PHASEEETHMAvS BR BBV HERBREYEEHKXR, AR
B B AR

(4) RBEYBELRHEMKITE A A F: Se-Co, As-Zn, Bi-Ni-Cu, Au-Ag,
Mn-Co, P-Co, Ca-Mg-Mn, Zn-Cd-Pb, RMZITTHEEA MR 1+ 1LY b 3R1L
#ATHh. HAEXRARBMHAKE; RHEEXEXRASF: As-Se. As-Co, Se-Zn, RMARILH
HAZTRAEHROHRLZITAIAFEOKIE, As, Zn, Pb, Au, Ag, Cu FxXHE KK
X E R R TRA A, Ca, Mg, Mn, Se, Co, PETERFMEMEE, SHEXERE
PR HEAS.
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Chemical Composition of Pyrite from the Tuling-Shihu Gold

District and Its Genetic Significance

Cui Yanhe

(Institute of Mineral Deposits, Chinese Academy of Geological
Sciences, Beijing 100087)

Key words: pyrite; minor element

Abstract

Located in Lingshou County, Hebei Province, the Tuling-Shihu gold dis-~
trict lies at the exocontact zone between the Yanshanian granodiorite and me-
tamorphic rocks of the Archean Fuping Group. Sulfur isotope composition of
pyrite from gold veins suggests that the ore-forming solution of gold was con-
sanguincous with the granodiorite magma. Pyrite in gold veins is depleted
in sulfur. From gold ore veins to altered wall rocks, Co, Ni, Se, Co/Ni and S/Se
of pyrite increase whereas Au, Ag, As and Au/Ag decrease. The contents of the-
se elements in pyrite and related parameters are good indicators for grold gra-
des of ore veins and sampling locations of pyrite and also functions of ore-
forming temperatures.



