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the Bajiazi ore. district.
1—Jurassic and Cretaceous; 2—
Cambriap; 3—Sinian dolomite;
4—Sinianw~sandstone; 5—Yanshanian
light-colored granite; 6—Yansha-
nian biotite-quariz diorite; 7—
Orebody; $—Fault,
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veinlike orebody at 155m level of Fig. 4. Diagrammatic section showing mineralizing
Dongfeng ore sector. alteration zoning along exploration line No. 49
1—Dolomite; 2—Lead-zine orebody; 3— of Beishan ore sector.
Fracture zoney 4—Gallery; §—Fault, 1—Biotite-quartz diorite; 2—Dolomitic marble;

3—Diopside skarny 4—Diopside~andradite skarn;
5—Andradite skarny 6—PFracture zones 7—
Magnetite orebody.
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Table 1. Chemical composition of magnesian skarn (in percentage)

= & Ei:|
=3 N 2 4] si0. | TiO; | ALOs | Fe0s | Feo | Moo | MgO | ca0 | nNaO
5 fg O\
Bt18-3 1 19.15 | 0.10 | -3.15( 0.94 | 0.29 | o0.11 | 18.51| 20.46| 9.39
B18-7 2 40,15 | 0.12 1.68 | 2.35 | 0.93 | 0.18 | 26.353 | 15.15 | 0.29
Br18-8 3 45,52 | 0.4 8.17 | 1.50 | 1.92 | 0.24 | 20.79 | 14.12 | 0.25
1B118-9 4 57.08 | 0.69 | 11.26| 3.06 | 3.50 | 0.34 7.72 | 9.53 | 0.46
Bt18-10 5 62.03 | 0.33 | 17.11( 3.02 | 1.13 | 0.07 1.43 ] 3.84| 3.62
N PN
I A1 KO | p0s | HO* | HO | co, R cl s #
=1 \'\ Fz
Bt18-3 1 0.01 | 0.02 | 7.38 | 0.07 |20.56 100.15
Bt18-7 2 0.02 | 0.01 | 7.22 | o0.52 | 474 106.09
Bt18-8 3 2.46 0.02 2.35 0.25 0.84 0.25 0.02 98.89
Bt18-9 4 2.56 0.13 1.42 .28 0.34 0.10 0.02 98.37
Bt18-10 5 4,07 | 0.26 | 1.15 | 0.07 | 0.17 | 0.0¢ | 0.05 98.30

1, &RBFEGLERE: 2. @BAEBKOYFE: 3. @B ABELR £, 4. SELLEZARAE
s 5. BRAOENRKE

CYBTEfr: M RRY AR MR

WHaEH, KRELSEWRT LR L ERAMRFEERMHRENEREY RE
B 580, WEF B2 R W, ZRRAIKETE 1 mP, k. kR LE
BAVEBESM, SERXCEMEMZERLN, RV WEERY . BRI HA
Fo —REBEBRBELHT R, HabkRdRNENE. RIEERSY RaHrBkEmk
FRER LT REX SR WS UL E AR, o &Y Wt Ul Ie 68 % S BkER B L RO B B
VHHEEREDO,

M TARREYRERY ANARS T, REEDRESZSEMH RS R LI ELE
723 ) L= th B . 4t B MYl 2 1 0 e TR MR R 1) AL A T PR A AL, MRER SR
WM. Wi, BIERMY W FRER R EIIRK S AR, BEIE. BEEMKkERM
FrRZY, EITTHESIVARRINT G, FHRREIEW B 8RBTk,

=, bR Ib S w4

EREBRATHELERN Y, k., &BRIAXEEs LI EEIHER S M
f#, mAETANGE REHRBRRARARRSY RamhREMa, AB%E0 -5
BRO—EREBA AR EEHRYHXEAS (B, HEREMIEREN, A
WFAFHTFeOR MR R/, MonORBBHEM (K2, E6),

0 EIEKES,



Esk E4M

AR TG P R Hr ke E

87

I —Projection area of garnet from calcic skarn zones
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Fig. 6. Triangular diagram showing composition of garnet.

calcic skarn zone.
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Table 2, Chemical composition of garnet (in percentage)

CagFey(Si O))g

Il —Projection area of garnet from

manganiferous

~_ 5
& g 2 . . NG !
e N Si0, TiO, Al,O3 | FeyOs FeO MnO | MgO | CaO Na,0 | K0
= \1\
Bj11-31 36.92 | 5.25 20,77 11.20 | 27.72 | o0.60 2.64] 0 0
Byk-1 36.22 | 0.28 19.15 1.01 4.59 | 36.65 | 0.44 0.84 0o 0
BL3-5 37.12 1 0.77 18.33 0.49 3.61 | 28.17| 0.53 9.34 | 0 0.01
BL15-62 34.84 | 0430 18.74 4,17 2,20 | 35.39 | 0.15 2.69 | 0.02 0
BL21-62 35.47 | 0.54 19.95 2.73 3.49 | 35.46 | 0.17 2.34 . 0.04 0
B1001 36.83 | 0.03 0.47 | 28.47 1.33 0.07 | 0.19 31.07 | 0.02 0
4 %iz\\éfﬁ
— ~ 4y H,0* | H,0~| CO, R Cr:0s | ZnO PHO | B | & bed
= i ':L};\
Bj11-31 - — — — |0 0 100:20 | w2 et gy
Blk-1 — — — — 0,07 0 99,25
BL3-5 — — — — 0.17 0.04 98.63
BL15-62 — — — — 0.08 0.31 98.98
BL21-62 — — — — 0 0.15 100.31
Bt001 0.16 0.18 0.26 0.22 0 — 0.01 99.76 {LZE ST

QR FHHBH Fe,0s ZLBHAFERUEN BRFHRIHFBEIXE. HERH ORZENITHEAERR:
FP =T RR S EST
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Bj11-31 (Mn,.55, Fetlss Caooaes Mgo.06) 2.96Al2.01 (Sizeos, Tio01)2.00012

Bik-1 (Mn:,55, Feii2Ca0.01) 2007 (Alisss Fellos) 1.04(Sisor, Tiov01)3.0:012

BL3-5 (Mn,,5s, Cao.res Felrasy Mgo.06)2.91AL.01 (Sizgay, Tio.04)2.9:012

BL15-62 (Mna.s, Caozes Fellie) o (Alssy Fejlae)r.10(Size2Tio.02) 2.04012

Bl.21-62 (Mn;, .7, Fellz, Caooar)z.90:(Aliesy Feld ') 2.10(Siz2.01s Tio.03) 2.04012

Btoo1 (Caz, g6 Fe:forn Mﬂo.os)z.ss(Feg.‘sn AIO.OS)I.QQSis.OIOIZ
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Table 3, Chemical composition of pyroxenes (in percentage)

s st
—— & \\ s | S0 | TiO; | ALOs | FeOy | FeO | MoO | a0 | Mzo | NayO
By T
Bug-1 @ 53.88 | 0.17 | 0.04 0.24 0.00 | 26.03| 18.99 ] 0.03
Bt10-65@ 54,24 | 0.68 | 9.13 0.49 0.04 | 24.42] 18.33| o0.05
Bt12-38® 53.81 | 0.42 | 0.01 1.47 6.21 | 25.10| 17.65] o0.04
BL21-6 @ 51.10 | 0.10 | 0.04 3.96 8.83 ] 22.43 | 11.91 | 0.04
BL15-6 @ 16,79 | 0.02 | 0.00 5.10 | 38.80 | 6.33{ 3.17| 0.08
Byk-1 @ 46.74 ) 0.00 | o0.04 4.36 | 40.51| 6.691 1.36{ 0.01
BL8-3 ® 45.36 | 0.52 | 0.09 | 1.06 | 3.94 | 39.40| 6.18] 2.39| 0.05
5 k #
= T~ 2 | KO F H.O* | HyO-| CO; | ZnO | Cr0O;| m 1
B e T
Bi18-4 @ 0.05 — — — — | 0.07 | 0.18 99.69
Bi10-65@ 0.00 — - — — | o0.11 | o0.07 98.55
Br12-38D 0.03 — — 7 — | p.az | o.e9 98.98
BL21-6 @ 0.90 — — S — | 8.00 | 0.02 98.43
BL15-6® 0.00 — — — — | 0.5 | 0.0 100.43
Bk-1 @ 0.00 - — — — | 0.2 | 0.00 99.94
BL3-3 @ 0.49 | 0.02 | 0.04 | 0.24 | 0.28 | 0.04 | 0.00 99.39@

O gBEEY OFEFEEY; QRSB RN O—@XETHRHM, HIXK. KARK ORFEHH
“t RRBRARGH

BREY @k eF T

Bt18-4 Cai.0.Mg).03511.9606

Biks-1 (Mgy.05Ca0.30Mn;. ¢6Feo,16) 2.00512.0006

Bt10-65 (Cag.o6s Feltor, Mgi.00)1.97(Sii.08Ak.02)2.0006
BL21-6 '(Cao.gay Mgo.ces, Mno.soFes *07)1.97(S11.91s Alo.o1)1.9805s
Bt12-38 (Cao.os),‘Mgo.ss, Felo)1.99(Siiar, Alp.e2)1.990s
BL15-6 (Mgo.200 Cao.zes, M1ly,as, Fedlis)2.0651:,9505

BL3-8 (Mgo1es Caoiey Mnyse Feoor)1.06512.0206
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Table 4. Chemical composition of amphiboles (in perceatage)

\ ';ﬁ
‘\g%\\ﬁ Si0; Al,Oq TiQ; Fe, 03 EeO MuO Ca0O MgQ Na;0
# B S
Bhs-18D 58.12{ 0.16 | 0.00 — | 5.75 | 0.25 0.25 ] 30.92 0.08
Bt18-9@ 54.47 | 2.10 | 0.60 — | 9.97 | o0.51 | 12.92| 18.541 0.20
B12-67, 56020 | 1.08 | 0.06 | 0.31 | 8.21 | 0.85 | 12.96 | 21.88| 0.06
Bh12-1® 56,731 0.70 | 0.05 | 6.00 | 1.70 | 2.25 | 12.67] 23.13{ o0.11
B14-4® 54.47 | 0.71 | 0.05 | 0.66 | 6.00 | 4.83 | 12.66| 17.38 ) 0.08
Bhi1-18-1® 53,18 | 1.69 | 0.07 | 0.55 | 3.07 | 4.60 | 10.46| 20.84| 0.18
& a\ #
S S~ # | KO F cl CO; | H,0* | H,0- | POs |8 M| & &
B B o
Bhs-18D 0.00 — — — — - — | 97.53 | BTE
Bug-9@ 0.00 — R - — — — | 98.27 | &5
B12-67 0.10 | 0.20 | 0.01 | 0.19 | 2.28 | 0.26 | 0.03 | 100.18
Bh12-1® 0.10 | 1.15 | 0.01 | 1.01 | 1.64 | 0.18 | 0.02 | 100.34
B14-4® 0,12 | 0,30 | 0.01 | 0.39 | 2.52 [ o0.11 | 0.04 [ 100.30 [[EERF
Bh11-18-1®@ 0.64 | 0.50 | 0.00 | 1.16 | 2.90 | 0.34 | 0.05 | 100.23
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Bh8-18 (Mgs.wycao.ouMIlo.zsgNac.ozFegfeo)7.00[(511.31A10.03Feg.’16)3022] (OH),

Bt18-9 (Cai.szyNag.oss Milo.06) 1,93 (Feh 59 ME4.42) 5,010 (Sir, 165 Alp.sss Fed 1) 5,0002,]
(OH),

Bt12-67 (Cay.4,Ko,02, Nao.02s Milo.10) 2. 08(F e 31, Fes 035 M&4.ss» Tioor, Alo.os)s.oo
((Sir.s55 Alo.15) 50227 (OH,y 86 Fo.09 5 O0.05) 2.00

Bhi2-1 (Car.o1s Mng.21)2.18 (Fedris, Mgass)s.oo ((Sines, Aboioss Feldl05)7.91022)
(OH.1.3565Fo.51500.13) 2,00

BL4-4 (Caz.oa,Nao.osyMﬂo.sl)z.m(Fegf75,f“ezfass Mgs.as,Tio.m, Alg.1ay Sio.is)s.00
(Sis.0:0223(OHo. 105 Fo. 145 O1.15) 2,00

Bh11-18-1 (Cay, 63y Mo, 57, Ko, 125 Nao.o1) 2.3 (Fed * a7, F8 065 M52 Tiouo1 s Alo.oa) 5000

C(Sir145Alo.25) 7.990223 (OH, a1y Fo.23, Oo.36) 2.00
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CHARACTERISTICS OF ALTERATION AND
MINERALIZATION ZONING IN THE
BAJIAZ]I SKARN LEAD-ZINC DEPOSIT

Doung Yongguan

(Nanfing Institute of Geology and Mineral Resources, Chinese Academy of

Geological Sciences, Nanjing, Jiangsu)

Abstract

Located in northwest Liaoning, the Baijiazi lead-zin¢ deposit occurs at the
contact between the Yanshanian biotite-quartz diorite and dolomite of Sinian
Gaoyuzhuang Formation as well as in the NW-trending fault zone within the
neighbouring carbonate wall rocks. The ore-related biotite-quartz diorite is of
calcic-alkaline series rich in alkali and volatiles, with the whole-rock K-Ar age
being 170Ma., indicating that the alkaline metasomatism must have played an
important role in mineralization,

Based on a study of spatial distribution of skarns, mineral assemblage and
geochemical characteristics of skharn minerals, the author has divided the skarns
in ore district into magnoskarn, calciskarn and manganese ‘calciskarn from the
contact outward, with their represemtative minerals bexzng forsterite-diopside-
chondrodite, andradite-salite-epidote, and rhodonite-spessartine respectively, and
their associated mineralizations being magnetization; magnetite-pyrite and pyrite
orebodies, and pyrite-lead, zinc and lead-zinc orebodies respectively. They show
zoned distribution from the contact outward or from the fault zone northwest-
ward.

From magnoskarn zone to manganese calciskarn zone, crystalline form of

pyrite in ores varies from xenomorphic irregular grains through pentagonal-~
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dodecahedron to cube; metallogenic element assemblages gradually change from
Fe-Mo to Fe-Cu-Zn-Pb and finally to Pb-Zn-Ag, and with the increasing lead-
zinc contents, manganese a.];so uninterruptedly increases, whose content may the-
refore indicates lead-zin¢ grade in the ore; skarn mineral assemblage evolve
from forsterite-diopside "po andradite-salite and end in spessartine-rhodonite,
accompanied by the variation of mineral assemblages in order of magnetite-mo-
lybdenite— magmnetite-pyrrhotite-pyrite-chalcopyrite— pyrite-galena-sphalerite—
galena—sphalerite-silvér~bearing minerals.

According to fhé relationship of skarnization to mineralization, the minero-
genic process might be divided into skarm, hydrothermal and supergene phases
with the second phase subdivided into magnetite, quartz-sulfides and carbonate-
sulfate stages. As for the formation temperature, it is inferred that the skarn
stage is above 500 with manganese calciskarn somewhat lower, the magnetite
stage 400°C or so, the quartz-sulfides stage 300°—400%, and the carbonate-sulf-
ate stage 170°—300T. From temperature, mineral assemblage and FeS content,
Log fo; is estimate& to be some —25 at, the magnetite stage, —26——30 at the
quartz-sulfides stage and lower than —30 at the sulfate stage, implying the slight
decrease of log fo, in solutions from the magnetite stage to the sulfate stage.

An integrated analysis of the above data has led the author to believe that
the Bajiazi lead-zinc deposit is of skarn type. The progressively decreasing tem-
perature, the regular variation of fo, and other physicochemical conditions,
and the differential behaviors of magnesium, calcium, manganese, and iron, mo-
lybdenum, éopper, zinc, lead and silver during the evolution of ore fluids resulted

in ihe spatial zonation of mineralization and alteration.





