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Fig. 2. Lithologic character of hanging wall and foot wall of ore beds.
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. A, BRI, KA M (R SO S B KR KR A R
R AR
1.3 20 200 M BR Ak 25 HF AT

(1) M IC . WRBMETC RSN BRI TR 1, %55 Sb, As, Ag. Au, Co,
Ni. Cr. V. Pb., Zn. Fe. Rb. Ga o &% -3 & & & & TIRMAe (1961) KA 4 FBED,
Sh WA REL 1150X 10 %5 WP & LS R X kP A F R 18. 75 i, A+
Rb .Sb.Ag.As.Cr.B.Pb.Zn.Fe .Co . VEVE T EE & TIRKFE RS A FE, Agl &
e B R M XL R B 0 T R 8 Bk IR #h 5 TP Sh AT Ag IR SR R E Ay M k235111, 5.

X1 SWAEEAELEMECRTFHEE (107

Table 1. Average contents of some minor elements in main rocks of Jinji Formation

i Sh Ag Au As Pb Zn Cu Fe Ni Cr Co A% Ga Rb B
7.78 | 59.1|115.9(14.35| 80.7 |19.38|166.7|117.5
3 [102.5] 59.0 |204.6| 74 7.87 | 68.9 |137.2(17.45| 76.7 [19.82|164.5|117.3
6

T (22)D [57.94] 2. 34 .8 |202.6/65.53(558.7| 42.4
W (10) [35.98] 0.6
ME(2) |106.0]1.13

BEME(3) [68.710.32] 4.0 [ 42.0(39.0| 156 [107.3 | 6-76 | 105 [222.7(28.7 [164.3| 12 | 93.3 | 44.0
M SN RFEESE: Au B4R 10°, Fe AN %

=1 o [9%)

5 |180.0] 62.0| 103 | 30 .80 | 65.5 | 99 12 69.5 | 16.05]165.0| 90.5

B EAL AT B/Ga WAE ) 7. 63, ARIRIGEAHDIR, A A (5 BEEHRFEA
FRA B EEED, 2SS B>150X10°%, 76 V-B H B ., Ff B & NI, 7
¥ 477.78X107°, Hemnik 1288. 81X 10, )&l £h BEMREE Ye TR, I i o v 56 1L X B A
7E —AMBL i K 1R AL S5 F8 34 B

(2) M RREFUS )22 () S0P, B X HE | R UE 2 R ez o ai 4. Sb
XA 2830<107°, Ag 3 7. 634 X100t i T Sh & i B R T B T L ABLZ R R4k
FRB REECE PR B (1147.8X 10 9B, X A FUA FE M Ag & E B KT 2X
107, HA KT 100xX10 °F HAEM S & 24.07%; KT 20X10 % 22.22%.

2 WX Hb TR I

B — B AL v, R ABUIR, PR R UM 40°~60° [T T R G (& 3), WA
KB, EEAIARR, LV SRG =4, LRBKR (F,. F) ER 45°~50°, 8l 7] /%4,
fiiff 35°~60°, FEARKTRAK, EPERF AR, R2U0H3KEHE, Libmk® (F., F) &
] 310°~320°, Wl FgPY, IS 40°~60°, ERKKNEAITH VI FEW &, WIS EZXE
JZ. BV )R KRR AR, RF, AEE Y ARWR, 405 [ W€ 7] 80°~110°, fi
i) F s WU 40°~60°, KERAKETRK, WIEA T8O T8 Wi, A R B = 41 %
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Fig. 3.  Geological sketch map of the Baoshan (Songxi) silver-

antimony ore district, Meixian County.
1—Upper Jurassic Songjiping Formation: continental pyroclastic rock; 2—Up-
per Member of Middle Jurassic Zhangping Group: pyroclastic rock and tuffa-
ceous siltstone; 3—Lower Member of Zhangping Group: clastic rock; 4—Up-
per Member of Lower Jurassic Songling Formation; 5 — Middle Member of
Songling Formation: clastic rock; 6 — Marine volcanic lava (basalt) within
Songling Formation; 7— Boundary of strata, unconformity; 8 —Fault and ser-

ial number; 9—Orebody and serial number; 10— Exploration line.
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AR ICESI GRS TR 2, SREE 13 101X10°°, STSE *F3# 3. 73X 10°°%, &%
Jiii ¥ Eu>Ho>Tb>Tm=Lu, Eu=0.95X10 *~2.16X10 %, ¥ 1. 64 X 10 °, 245 [l 7F
KB Z A X NS, 6Eu P 1. 29, Eu V¥ & & & Ho/Eu WAE C(F¥J0.51) Bk
WM, i 55 Ho/Eu b GEL 1) Z R 2%, Eu/Sm WAE 3 0. 39, 7 A 272 s F
REE #ff L #r KBE M A 0tk Z iK% . REE fid/r M4k 2 Eu ER W 259 1E 5w AW, A
LREE & 845 sl AHRFRA K, 5 o [ 48508 2B QX ol g 5 10 25 4k REE i 70 8 sUAH AL .
A BRI N e g5 ] (Sr/*Sr); #E 0. 7067~0. 7103 8], “F 0. 7088, W] BAK T Hu7EEE 4]
GRME (0.719), EIRAF U3 SOMAT XM S a AU TR g, i 2 A i b 5 R W R K
B B W i 7 )

X2 EEVREZRARHLCES RO LR

Table 2. REE analyses of basalt samples from the Songxi ore district

FE5 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm | Yb L

405-33 24.40 | 47.78 | 5.48 | 21.34 | 4.57 | 2.16 | 4.43 | 0.72 | 4.01 0.78 [2.38|0.33|1.93] 0.30
405-37 29.94 | 54.21 | 6.27 | 24.77 | 4.91 1. 81 5.03 | 0.82 | 4.53 | 0.95 | 2.47 | 0.38| 2.46 | 0.38
2101-58 5.97 |13.27 ] 1.75 | 823 | 2.76 | 0.95 | 3.04 | 0.50 | 2.79 | 0.62 | 1.70 ] 0.25 [ 1.58 | 0. 24

LA E S Sh (51.56X10 %), Ag (410X 10 °), Au (4.1X10 ), As (29.6X10 %),
Cu (99.2X10°%, Pb (51.3X10°%), Zn (153.2X10 %), Cr (410.4X10 %) “FMEITE;
AR E S T IRE B K s, Hh Ag, Sb 2 IEA G, MK REL a5 =0. 754, KWK
LA E Ag. Au, Sb. As 75 SN G RAR LG0T IR X ooa SRR
3.2 KIE#E

DKL G e R UTEE A S, X R ARG A . SRS A I BR VA B B
RS 2, I R R R R R S T N K AR IR AR VA HI VR KRR T 1, A M b 5 AR
Al LB, HAR DR A, AR DT UL A A B S 290 9094, HL AN KU iR 4 IR L 4
REFIR, KHl0.5~1.5 cm, B & W HA, 80T MGG M on L& 8 2 720K, Sk
R T, Mk A A SORE X, IREMA S Asehb ik iy, aha
2z 75 TAS B EEANZ g X, %l i s ms e s 2

4 WK TR AL

4.1 AR S A H iR AIE

AR A LLZR, BERZEZSEMZ MK AT, REAFRERR, EVEEER
B s 5 )t 2 E LA E M (B 4), s A TR JE A — e Wb (BOR 258+
K> W, SXECEEEHE, R, Xillea ., U E=% 17, LERZRERDHESE (840, E
M R SR Z AR, YRR ST YA DURE K T E N T I S DR
GURR R A B E K, 02D EE TR IR, SRR, YIS 51
BT B TUE | Te DU b DUBREACE S5 AR TR ECKIEH N a A A AW RENE .
R ZERE — LK E 2 m, )E 9m A4, ERWENEMoiEE., EVEKEEEX
2T RK, WIRHEZRIEE A K, HA SR UTRURE s, 78 #2350 BL 3 86 sl 3 2k A i ek Jot 23
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Fig. 4. Geological section along No. 0 line.

15— Lower Jurassic Songling Formation; 8— Basalt; V,— Silver-antimony ore bed and serial number.
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4.2 1R Sl BRAY A4 4 AE

(1) B Pl a 0 FFFAE

DR S A WM RS IE . A, & As, Sb., Ag FF AR, As ¥ 5150%
107°, RS KL AW (x7K) JURRAT K Shb & HAE 160X 10 °~3400X 10 *Z[H],
) 1275X10°°; Ag SR 4.8X 10 °~170X 10 °, Ag/Au i 1.89~165, “FJ 40. 74,
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WEWEE, B. 0 AP EBE Co/Ni LLEZIL K, —BEKRKT 1, P 1.54, SHEMHKILE
B IR IR Co/Ni>1 AHIE (EW25,1981) . C. A BERE" S/Se=25 1 ~94 i, *F3J 511000
BRPIBUR K, Se ) 1.31 X 10 5l A K L PIBI R WA Se (1.5X10°°)  (FRE A,
1980) AHIE . D. #" A h 38 7E Co-Ni-Se Jil ¥ F 2r LL I b, SUBEV% T Co-Ni R —1lll, 1K Se
W, HUIBUFHE, 76 Ag-As-Sb Hr K L, 5% T As-Sb R4 —0, 875 kA Kl fi4s
Jo1 55 BC KL 1) 3 R kAR AN TR

QY. B F B Fe, S, As HHIBRMHEKHER S5 As, S F¥ 24.70X10 25
THARA (19.64X10 %), As “F34 36. 06X 10 WK TEIREH (46.01X10 *), Au T & —HK
M 2.59X 10 ~6.50X10°%, Fm ik 10.54X10°°, & S % As. Fe Mg . HiES Au
EEARXRET IR B S —, As/SEME KT 1, P 1.60; Fe/ (S+As) >0.5,
44 0. 5863 Sb & —f 160010 °~9500X 10°%, “F1J 4300<10°°, Sh/Bi Hu{ti ¥ ¥ ik
37375; Co/Ni EEAE /N T 1, BUTRURAE . Se & ARG, —MAE 2. 3X 10 °~2.8X10 *Z 1], S/
Se=87035~105826, JL K ilimg i PiAHF £, Ag, Pb, Cu ALK, Ag — M 1.90X10°°
~1990X10"°, Bi % &AL 8 A R T Bl A8 & B ik

QMR . FEED T S, Sh HHEIRM LR, S M, Sb B fWi%, Sb/S=2. 31 Bk T Hf
WAH., ® Fe. Zn, Pb, Ag FFmith IR 2, Pb, Zn, Ag W & & THih &5 Uz Rk s
RUBEE™ PR R b BCIR 78 B ARLBE T IR, (E B ) G it R HOK BURBERT R W ER 1S 2 L AN
IRFEEED PR A TG R E 2%, CRWER 20 &M, S8R E AR, @AV IKEET 1 3

(2) WEERRIE. TR EERKAT Y AENQERRARE. MmN, —&ADT
5 pmy PLAEIRAR RN A0 P AH R 32, 4R 80 Y A L A 4 Na® >K ', Ca*" >Mg*", K"
+Na'®>Ca*", P15+ HCO; >Cl >S0O7 ., “4H CO,>CO, CO,/CO=1.39~4.85, WA #
WE Na™-Ca®"-Cl -HCO; ®, PHES T Na'™ /K" =1.76~7.43 “F4# 2. 93, L P2 REE/L
FRBRAT IR A A Na 3% K LW KES i, ¥ 130~190C, P 162 C, 5 RI/R W
W5 B KL 170 C (R W RS EAR) JL-F-AHAET | Sl e A4 28 B 3. 69wt % ~9. 47wt % Na-
Cl, 134 7. 98 % NaCl , 7 20 FE A& & NaCl 1 b, K& W L6 B i 3h FE vl 68 v T 25 % NaCl,
W R R K W B = R R SR AT AR B 0. 9~0. 98kg /1, F#0. 96kg /1.
fE Na/K-K/ (Ca+Mg) KRE I (B 5) sl EEEAA XKL L7, DR R E KK
SN NN i N T e~ /TR N e 9 ) R 1 NS A 7 N 5 TR N T 2 2
-

(3) M L BHFIE . 0 X AW Z NI K A —Z R AR B 4 5 W
W3R LR EA LKA (101X10°°) >0/ (37.61X10 %) >3EA" (16.68X10 %),
H XA, WMai LR A, fESUS M0 2 & B A b B SER0 0Y) 2 [7)
ToeE AR A I 2 AL (B 6), B 5B Eu Jo 5w & 855 2 rh &5 IE e A W th 22, R e A
VR T IR TS A 0, AR 2 BN ) REE AR vEAL ih 28 20 5 Eu fu 5 % B 5 10 A5 i i
2, RWIEENES FWORE A, L% % Cl L F L H,S. HF, SO,eeee- SR R ME R R KA
FEFR I b ORI BN F 5 3N i KR Shb, Ag. Zn, Cu SR Z ML E RSV IR N
PSR A, B W e O A R N 3 R e MERR R A, A e m AR e, S
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Fig. 6. Chondrite-normalized REE patterns of ores
(RN
Fig. 5. Na/K versus K/ (Ca+Mg) diagram of li-

and individual pyrite minerals.

1 —Borehole ore from depth; 2—Surface ore-bearing quartz
quid components of inclusions in quartz.

carbonate vein; 3, 4, 5—Individual pyrite minerals from
1 — Solton Lake brine; 2 — Red Sea brine; 3 —  syrface stibnite-, pyrite-bearing siliceous body; 6—Indivi-
Xikuangshan antimony deposit in central Hunan; 4  dual pyrite mineral from surface polymetallic sulfide ore.
— Xiling porphyry tin deposit; 5—Houpoao silver-

tin polymetallic deposit; 6—Changpu tin deposit; 7

—Songxi silver-antimony deposit. Meixian County;

8—Brine; 9—Mississippi valley type deposit.

IX S BT AN A S, B AR S, WK Nat L HCO; |, SO & 7 KE A, Cl™
W — PR, RS RS KRB NG LR S BRECALA, B BT
YRt & m % A WBE R K 4R SLIE R, U Eu M5 SO Kimid Jii sk H,S 5 & @B & 74
SRR S R R B, N fo, BEZTHE A Eu®' 1) Eu® B AR W AR T UK IR
BAFEEA Eu 20 R%, A& FH XA SREE>T A SREE>##6 SREE,

(4) B A RE, WX (a7 MRS MR (o) WELR, AN +318
~4466 mV/C, F#+374. 6 mV/ C (B KL%, 19930, i zh# g s /e (p A, X
A /DK IR K P Bk A RECNCIEE . R »-P B, SR AR W N AR A o Y
W), o XA S B it AR PN 970 28 7 sl A 4 R 5 1 ik R, P OB AR PN AR AR AN B 1 2 [R) B e i
B (BRI, 1987, Al LA SR MR S R Ag. As. Sb AL, UAHTRIE LT

M BRKRZ, Wi o B G R T IR EE 2 B S R TR
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VAR A5 b i AR BT 9 s A8 s S F R B, MR PR A AF R — OB B P RSBk, AR
PrJ S S, As, Sb, Hg 55 /& KM F 2 Bl oy, BUAR Km0l i Je ROR DIEIE, #ATS,
Fe. Sb. Hg. Ag. Bi “EG AL HER s Wil ¥ Bk (1) KL A — U AR vE U 4& (HF . HCIL., SO,
SO, 55) 1M ERIEFERRIE (1 A BB, 1966), HeE 2 BB A B & 19U EE % 1l i
W e AT, AL P R0y 3 10 S AR DL B B e U A R B X e TR K
WA K, RRKIWRBETF IR EZ B S K EETIRY RN, #0826 52 i
FEXER R AL, Si (FER HF &8 ) Y (02 WTEEA S A KO EAGE, Tk
Or R W IORRRE | A AR A S A A RO BT DT HE R R (R o R RS TR A
AE s 4% A T A A 00 R 39 Y T A A ik sl AR, Al R R 3 T B T T )E N B
JE AR TR JZ AL, H AT W O T o o 2 Ry R R

5 R R ERRE

5.1 HY[FAL FERFAE

WX 20 M2 B0 R U . YR KA S A RE RS, B, MEBRT A SR ) I B
YR AL LRI 3, fEX"Pb/*'Pb-""Pb/*'Pb Kl L, S HAETERNELNAN (KD, 5
KV il 45 % R0 g P DURR D) ik i B TR 8 A AR T, LR sk, BERD, MEBRAT SN

S AR T AR I AR, SR O A T PR R L M 2 TR L AU AR A R A ) B
W5 FIRRYIRE o B, A 5 S N 2R T S b 56 o R Bl B A i H X PO A AL, B
K I b 56 Y ) 7 2% 2 R o . 4 R Ak R b 2 B R A R A AL R X R 2 . BOR T
5 R LA R B VIR KRR,

1 DX B L FIYE A 5 v B Bl B Y L A 5 W R KA R 1 — Le T Ak H X $ 4 452" Ph /' Ph
S25Ph /2 Ph K AEX Ph/* ' Ph-*"Pb /' Pb X RE (JE L %), NRFEME K FeiEe g - -,
FE RSB TE W & & B TR X ) S S G sl 3T, 5 K Bl 48 10 203 % & B TR A AL
S WA R 250 10 1 R A DURR IR B O — 3 ok Pk o 1 24 B v A

T3 MR LT R AL I E g R

Table 6. Lead isotopic determinations of Baoshan (Songxi) deposit

B 44 76 B 7 IR o il il &
BT Jhk R 18. 983 15. 848 39. 299 i N
H b ik R 18. 726 15. 758 39.116 i PR oK 8 55
W WA 18.136 15. 790 38. 461 i N
TR WA 18. 531 15. 685 38. 860 Y NI
e 0 0L £k 19. 037 15. 677 39. 049 5 B K 28 55
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MAIN GEOLOGICAL CHARACTERISTICS OF
A SUBMARINE BASIC VOLCANIC EFFUSIVE
SILVER-ANTIMONY DEPOSIT

Zheng Qingnian

(Guangdong Institute of Geology for Nonferrous Ore Resources. Guangzhou 510080)

Key words: rift-fault trough, basic lava, gas-liquid effusion, silver-antimony assem-

blage, effusive clastic rock
Abstract

The Baoshan deposit in songxi. Meixian County., Guangdong Province, i1s an indepen-
dent large-sized silver deposit with silver-antimony assemblage. Being of submarine basic
volcanic effusive origin, it occurs in a rift-fault volcanic-sedimentary basin within a rift-fault
trough of rift valley character. The host horizon, namely argillaceous-arenaceous rock of
Lower Jurassic Songling Formation, is characterized by the existence of effusive fragments
and high Ag and Sb abundances. The ore district is a NW-striking plunging anticline, and
NNW-striking and SW-dipping F, is the ore-control growth fault. In the ore district, the ma-

jor igneous rocks are synsedimentary submarine effusive basic lava basalt and sed-pyro-
clastic rocks. lava occurs mostly in multi-layer form, being olivine basalt-picritic basalt.
O0Eu averages 1. 29, (¥Sr/%Sr); of whole rock is 0. 7088; the rocks are relatively close to con-
tinental rift alkaline basalt in chemical composition and REE contents. Silver-antimony ore-
bodies occur along bedding in stratiform of stratoid form, and the principal orebody group
adhering to the basalt bed extends persistently. Strata, basalt and ore bed are parallel to
each other and folded synchronously. and the ores assuming primary laminated and banded
structures consist mainly of pyrite, stibnite, arsenopyrite and sphalerite. Eight sorts of sil-
ver minerals have already been recognized; individual pyrite minerals are rich in As, Sb and
Ag, Co/Ni>1, and S/Se averages 510000. Ore-forming fluids are of Na®-Ca*"-Cl~-HCO

type, with average salinity 7. 89X 10 *. Hydrogen and oxygen isotopic compositions of inclu-
sions show ore-forming fluids to be submarine hot brine and metalllogenic temperature to be
130~190 C. The similarity in REE curves between basalt ore and individual pyrite mineral
implies their cognate nature. Average pyroelectric coefficient of pyrite is +374.6 mV/ C,
indicating Type P. Minor lead isotope compositions of pyrite, stibnite and arsenopyrite
demonstrate their plutonic nature, whereas minor lead isotope compositions of shale etc. in
host horizon exhibit crust-derivative nature. 6°'S values of sulfides in ores vary in the wide
range of —3. 0%y~ +14. 3%, and hence show high degree of discretization, suggesting char-

acteristics of a submarine volcanic effusive and sedimentary deposit.





