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1 INBED BT AR R A B M SR AR AE

AERETEEHRRTR, 8 1%, DEMORST, EEEBRD i ARR
REED R ED D A . SR B RET T R RRERE Arh, 7 ARBS A Bt
Heiil. SR FHTNET T A B FARREZA KIS (PUO R NET 57 0§ BE
ek, RARE, NHTARM 20%—35%, KA 0.1—0.15mm, B, CAURHINE
RpE, SPRNUEHEER, AHRRIETEEETTE N 1D FERFEERFTRE
B (PUDW, ERKT S, WET SAMMKEY 4, HEREMRET 7 [ Ry
W2 BB R TR, AT &k 15%—30%, Hf%0.05—0.075 mm, K AKE, SH
WG “HRAEH” (BK 2). “BIXREH" GBK 3). WNE LB, WFH % KTK
HER R ATRRT B AR MRS BN SR, BRRTE, THEA N b+
BT LB B + BT s fe A

B2, BN, EEFTFHARRETBEET Y ARRRERT N7 A
OCEA 1), T A E P T2 R S R 5 2 M m A 7 1 A BRI R & B G
FHRATBBE SR, RREMRFET hRBOES b, BT 5 hEE— TR e,
B 0.1—0.25 mm, 4 EH—MBER, (BILINTIARF. NP 5ATRERD 4,
& LR, T RN e L A ARSI TR 1.

® 1 ARTHHRERBRATEHTHEAE

Table 1 Physical properties of sphalerite and mineral assemblage of its ore

DNES W @ E # £ (R%)
2 A%l Bi ) ©h A A
{(mm) 480nm | 546nm | 589nm | 656nm
il
RN B o Bl 5
L i osmmR B 0.05—0.075 | 17.5 | 16.8 | 16.4 | 16.2 | %, Bk, BRE. B
. BSA
% B R giza 0.1—0.15 17.9 17.1 16.6 16.2 REEE" 780 R
HRA. BER. AE
I INBER", ANEHEED .
PR B R MEa—FESBE | 0.01—0.25 18.1 17.3 16.8 16,4 | W%, #GO., BE=
x &

¥ ROTEAMPV—I RBREOEEHNE, RAKRESIC, NEX. hEERHFRT RARKE.

2 INBED RYIL S B0 R AIE

INEET B o 22 B> Dl % e FHREF 1T (R 2). ITERRY, MERBHEE T
B, H&ih54.05%—60.64%, IMTHEHE, XFEEE Fe 5 Zn 2 X RRAR BRE
X, BEMBEXAEYEIHT, Fe THEERBRE Zn HAHMEEMRY & . BMPA X
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Table 2 Chemical analyses of sphalerite

FE | BB S (M XK R % W Zn s Fe Zn/Fe |FeSHF%
1 B—7 BRFHTNETT A 60.64 32.32 7.02 8.64 12,47
2 11/7—63 BRBFHT ARV G 59,99 32.62 7.31 8.21 12,87
3 BG—21 I BRFOET NEYY G 59,97 33.25 7.64 7.85 13,19
4 B—8 BRI NS A 60.24 32.02 7.70 7.82 13.81
s | Bo—23 || gmprmarmserss 58.61 33.30 8.30 | 7.06 14.24
6 | BG—16 ARV SR 58,10 33.00 8.96 6.48 15.92
7 | BG—15 RN Sy A 58,79 32.32 8.90 6.61 15.81
8 | BG—17 I BRI ST INED DA 57.46 31.54 9.55 6.02 17.38
9 BG—14 HMRNBTBR&ESTA 55.20 32,79 10.90 5.06 19.08
10| B—5 G | R RESERTE | 54.05 | 32.12 | 13.32 4.06 | 23.80

¢ BTFHESST, 104,10 SHAORBERNZRV KR EERIE, XAEESHRBBRREZNE.

R, “HBAMAEXR, HAERSEH—0.6495, MTIEHNEY i Fe FELURRRAZR
REBNK Zn, SICNHY PHSRME. RMNETOFESRT 5 K 59.48%, B N
PR A T34 65.99%, BIARRT R IIEIRE, (NS0 hedE& R BRI, BE& 9

B,

EARRET AT, NETHERSATHENAT, RRTINGEY R IEEHERN. €
WG LR NS ok & ik 53t BRIL A K H %, J. R, Craig & ERE W R MER
E WA SCRBE AL D BRIV R 43 4 (L 1 iH, R —0" R 5RED". RS EHRSE
TEBRRM, WRSHEE%RT NN SRR, AXFIMAEY T Fe &% LA

R T X —Bl o

MK 2 W[ LA H, R NSRS FeS 12.47
FF%—15.92 53 F %, F 3 14.04 3 F %,
Zn/Felt{446.48—8.64, F17.52; BEAIN
HY EFeS 17.3850F%—23.80r %, Ty
20.09%, Zn/Felk{&4.06—6.06, F-35.30,
A AR INEY R FeSHFRASRT AR
BB AR, KW R RET R 40
AESR, BEHEIRY AP SR8 4
MR TR MBRIAREMEE X X
2B, EBAANHREREY, 58N
PERUILAE M h B M R, HE—PIE R
R0 Ja 3128 R ik s i 1 R 7=

HE” BB, INEER“AY Zn/Felb/d
A FIK(8.64—4.06), I\ Zn 5 Fe (% AR

(B 1) Ekafll, —HEERHEKXR. PRK
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B 1 N P Zn-Fe Tk X F
Fig. 1 Zn-Fe diagram of sphalerite
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7—8 ZIAl, SHMKI-RATEFHE XD K 19 Zn/Fe LLERHE, "TRERM T AKX EMINE"
5 R SUURRE ERA X,

3 INBED AR TC R

AR NG BT W MRTESPERFITFE 3 . NEEF & Mn & R HLER, 7 310 ppm
—2900 ppm fil, SARIHEHRST R KMo S R #EE RHRAET MnEH AR
1656 ppm, B #IAEED" Mn &8 F 1 315 ppm, MRF FEHFIBEH, AEEDH Mo & BT
WA, X — fbid MU BIZE S o it B b, B T BE RS P R B R E R &Y,

® 3 NS HRHBRTRSE(pPm)

Table 3 Trace element features of sphalerite (in ppm)

F5 ¥*» W Cd | Co| Ni [ Mn | Se | Cu | Pb Ag Ga | Ge [ In | ™I Te

1 H 4R [ 1900} 590 | 66 | 2900 1,98 | 620 17,82

2 I B R | 1400 (| 510 380 | 1500 | 0.00 | 1200 34.53

3 AR | 1800 711 10 | 1456 | 1.90 30.00

4 fERIR | 1900 | 350 0 770 | 0.00 | 3700 56.61

5 I Bk 4R | 1400 50 [ 20 310 | 0,00 { 130 87.50

6 BrZutk | 2100 | 310 0 320 | 0,00 | 260 25,64 | 0.00( 0.00{ 20 0.2
RIrHRNET 1367 | 256 | 22 {1026 | 2.00 | 234 | 1903 | 42,00 | 2,00 1.00| 26 20
HPEEELLFT L | 1678 15| 42 49 76 21 95  |102
N 3110 23 9500 203 20 (<1 38 9 5

10 | FFRARSLW 3653 15 | 20.3| 1160 [10.7 | 4400 292,5 | 39 0.2 69 5.3| 16.3

11 | KIHRTFI% 2770 | 1070 | 753 29 97 38 29 88 2 22

H: 1—6 2 ApAEBREFEALSIF Q—2SRK2H2—3, 3—4 SF 5—6, 5—6 =[F8—9); 7SI AXMHMA
WF9uhs 7 MHEEIR0 ; 8,9.11 5IEXHERCS);s 10 51 HRC6).

HEREFENET DA K, FEH 1750 ppmy S5EH T IR ARG KL, /b
BULFKITH TR KIES L2, ZX 2RSS Zn/Cd LLIEMTFHEK 339.9, RN
Zn/Cd tb1EK 313.9, S5F/REWTRINEED" Zn/Cd EL{E 315 #6567, W5 H R /Ml K L #h
BT K (Zn/Cd=187), KILPTWHH RABBEY K (Zn/Cd=214) FFR¥EH & B9 K

(Zn/Cd=104) #EL, ZEHIRK,

. RERENEY PRILEKX, Co & &M 50—590 ppm, Ni& & % 0—380 ppm,
BN Co &R % 380.3 ppm, Co/Ni=3.34, M 3 [N 5 9+ Co & & F3 180
ppm, Co/Ni=18.0, BT i HINED Co & RABFEM, Kk Co FEBRE BN
VERE RO WP, MAERNBEHTELDSRELRT Co, NiEFHIE, FEERE 5H

P S RRR BT M.
WEER s B B R L Ga. Ge, In, Se & EHBIK. % Ga, Ge. In7E[R B §" e

0 HREMRMBTAAN, ARPBITERAKSERBLT KRV HEFFRREER (PRME), 1983,
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HE R LbBl%Z, T RIS K Ga-Ge, Ga-In fil Ga-Ge-Tn =A A%, H vt Ga-Ge & 3| i
Ga

IRBIRER", Ga-Ge-In & Fih (kU #H
BOUBRBAEED", Ga-In RFIEE KA K
IR RINEER", D BRINEE D 2 Ga, Ge, In
ERHHILAR YR Ga-Ge-In B 7, 5 ik
DIRES NS 2L, WHRERHRT, REY
B Ga,In & BB LT IRAY KR B 5 &N
B Ga/Intk{EF#40.015, HRAFH Ga/In
FLAESE #3245 0,10, KR INEED” Ga/In EL 1HF35
A0 D RINEED /Y Ga/In LL 1H 4 0.077,
B THRNED .

WA X INEET ) Ga-Ge-AglbE# % T H
2, ALK Ga-Ge-Ag R FE# L HE5KE
WINEER R —8, BMAEALR L AgiE
—id, M SHEABELFA. KILP THE
ZERTIYT KEEARR.

B 2 [NE M Ga-Ge-Ag T H sy b R¥HE

Fig. 2 Ga-Ge-Ag diagram of different

sphalerites
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Table 4 Unit cell parameter features of sphalerite

HERNTENO

(VN i ) T SR FiREai) FeS 2+ F%
HeRE A 5.4188 12.45
I HERRT R 5.4203 15.92
FHERVAE 5,4192 15.81
RART B 5.4269 17.38
i}
AR A 5.4255 23.80

e AP X HRHTHBRE TERKME: 40kV, 40mA, Cu @, B2 +0.0003,

Ko WP HRRSEBES:., FERMHEMTHKR, ATREREFEAREBAEY f
EARHE, ZRERME K, B, R R RES K E TR FeS SR MM X, =
ZEEHKXR (B3), XEBERED Fe-S Ik Zn-S AFRBMOE F5 M, X Fe#A A%

0 ABEWMRMILFRE, AR BMPITE RA%S S MBEHFKRTLRR A RRTER (FRHRE), 1983,
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Vs R Zn )G, B (Zn.Fe)—S R FRIEFRB/PHZEKRT. BAEY + Fe &R
WBgn, B BT, SR, ATIRFET HaRSEE K.

EFRMESRLET, KA PE—783 B Sb o ek BV, A KBr R #EIIE T INSED™ RS
K (B 4), NEHRTR, FRXINEEYHEESARLL, FHXRAEYHE 0em™ HHER
— SRR e, LA B FeS & R4 IRZV MR A WSRO B Y 58 TR INEY T, £ 421 cm™
PRI B — R B SR bk, SXFTREER T FeS 4y 793R, M5l M-X) 28 BRI
T &

ay(A) =1

5.4401 [ -2

5.430 8

10° m-3
5.420f 1
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- i
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B 3 IRHD A FeS R 5 RMBMN o X F M4 (4R
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I'ig. 3 Diagram showing relaticnship 1 —1RRRGA; 1 —2E AR &
between the unit cell parameter a, and FeS T —3WpABE R B

content of sphalerite

5 INFEW HIFER R0 HT

RI BT KRR B - A ART A AN S SRS K, BN 8 7 1
RREWZ, RUART BRI RODT B RE —EH/NHER, XEZFRETEMNHE
RAREE. EH. WM AR, KT 9 & ¢,

5.1 WRBEMMEE

WPt S LRMRRY, SRS + RET A KRBT & B iR T R B TH &
JESE HHEE, P. Toulmin FMLRHE TRER KD+ FeS e FH (Nes) 5HIE
R i BE FOBE 1% BE Bl % AR

FeS% (4rF)=172.26995—15900.5/ T+ 0.01448 lg /S, —
0.38918(10%/72) —(7205.5/T)1gfS,—0.34486(1g fS2)?
lgfS:=(70.03—85.83 Ni.s) (1000/7—1) +39.30v" 1—0.9981Np,s —11.91
(Nres AREED h FeS w73, THEEHRMAK)
FIRXPA KRR, WERTNED HRAOBEEMEE. IR XKHEERT B BLE, 7
NS SRERED + D RBBF A, NEP & FeS 12.47—15.92 5 F %, B R iGE
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190—245C,1g/S: 2 —19.14—— 12,31, BN SRER D L4, N & FeS 17.38—
23.80 &Y F %, IR 265—295C, lgfS; H —15.49——14.02, HHLE 5H4EHYRE
By aARRENANRERSL (BRETRRIRES A 180—230T; 250—3001T)0,

MEFHERENET BT A SRV RERAFES, X ERMEALHHEAN
B AR, AR i g S S OTER B B o R A X 3828 R B il e 1 R 1 BE A S v i B
FR R R SOE S BRIE RBERRT A PRGN LRI ENH NS B8, XFEEH
EXBEREKETBRPAXETEASHE—ERORRA (P RATRER . £ REA
WA, RACAERL ZobilEBEREZEZGER”, BET BB EL b 3L
RE] R ORT AN A G REREY . EX—ERTBRS, SEREEHEE R ERESE—%n0
L FnE et SRV HERE. T EANNA 2R MFIBEEREME DTS, SO MHMT
Fe, TEILEIEAERMN Fe?r MBI R, BRI RNED h FeS 4 F& ¥ &,
R T INEER M N BT R AL B R 5.

LR, RAETERAEENET BN, 0 HiEAA. k¥R, KRS,
RO RESEHFEEEE—EHEN, XEERAAMT RRB ST HMRBHT ERERE, 4
X RN B0 i SRR . DTS R B Ak Lt i 5R (R B9 IR (25 5
1 5 ¥ R Wit SR DU R BB 550 . MNP B 55 R KR R A %, hREWEL.
REFLE RO WV HOHRES, T ERRRERD, AT RETRMERE
Mo B NFEV FREIFAERETE, IEKARTLE S S RBEB 5K AR Kok IT -9k B
K. NS RBEHRRY, FRXEEEL, THETD RRE, Iy, hHERLH
X 3% - 260" PR L fik 4.
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Characteristics and Formation Conditions of Sphalerite

in the Dongshengmiao Polymetallic Pyrite Deposit

Xia Xuehui

(Geological Institute, Ministry of Chemical Industry Zhuozhou 072754)

Key words. Sphalerite; typomorphic characteristic; formation condition

Abstract

The Dongshengmiao large-sized polymetallic pyrite deposit in Langshan
area of Inner Mongolia is located in the western part of morthern North China
platform and accurs within Langshan-Zhaertai faulted trough. The ore-bearing
rock series of Middle Proterozoic Langshan Group is a set of fine clastic rocks-
carbonate rocks which have undergone epimetamorphism. This ore deposit bears
resemblance to gigantic Proterozoic pyrite type deposits in the world in many
aspects. In this paper, the author has made a special discussion on the major
sphalerite, looking into the relationship between

ore mineral in the deposit
the typomorphic characterstics of sphalerite and genesis of the ore deposit.

Sphalerite of this deposit was formed im two stages, with the early sphale-
rite related to submarine hot-water exhaled deposition whereas the late spha-
lerite to late stage regional metamorphism, being the product of local mobiliza-
tion, accumulation and recrystallization. The author has further investigated the
formation conditions of sphalerite. FeS molecules in sphalerite increase obviously
from early stage to late, and the Zn/Fe ratio decreases from 8.64 to 4.06.The
unit cell parameter of sphalerite grows with the increasing FeS content. Co
content gradually decreases from early to late stage. Temperature for the for-
mation of sphalerite tends to rise from early to late. Sphalerite formed
in the process of late metamorphic transformation comntains more iron than the
originally sedimentogenicsp halerite, thus constituting a mineral sequence from
sphalerite to marmatite. Typomorphic characteristics of sphalerite indicate
undoubtedly that the Dongshengmiao palymetallic pyrite deposit is genetically
of submarine hot-water exhaled deposition-weak reformation type.
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