R

MINERAL DEPOSITS

2005 4F

I

o4 B Hs W

XEH TS :0258-7106 (2005) 05-0527-10

LSRR LAY £ B BURSRT R P IRIR ARRE T
SR IR AT R BT B

Pl R e O B A

(1 P RRSEI A S TR Bt i Kb

410083 ; 2 HEMR 2208 IR SHEE TRER |, )04 BEAR

541004)

B OE USRI AR R A TR N BB A RS B () BT X B R () R Nwow i) B
AR B IS T TR R A TR KRS AR R AR KA R ) KBNS NNE [
FARET G EE B ARG AR KBS R B D R YCIR TR A A R 0 A A
B AR . TS T D AR S ) B S RIR AT 9 R e U A ST S R A IR BT L AP
Wey 2.54 %, wa, 3.44x 107 BOBEABRA BT U2 A2 A RAR AR TR 30 P A6 e ST B B 1 11, I [h) 1 i 1
LU S =S (N = ) | B O w1 = ot O AT 0 VAo T SO 58 - 3 R U R R K AN 8 SN Y
TN % LT PR PR 5 48 W T 5 10 6 A IR 2% LT PR ™ R 81 B B L

FEEIR MR BB ERS R R IR e i gk

FESZES : p618 .51 ;P618 .41

2% B A 2 LI AT DR R — R B AY R 5 B A
PR BRI 4@ At B 112 .4 I kA A i S 681 .9
I fEAE 4 68 .98 t AR 602 ¢ @, &AM ALY
AW BLE R H AL FE L 4 500 « AT EL
FORIE RS . WA AW R ER U if & T o, R
BH SR A T 3G & TR O Bk BiE D)
REIBR T R K 2E R 2 LI REEAT R B4 i T 9T

FEGUBE A 5CAE T2 YR8 B e 1k
b B R A A ORI TR T A OK )
fake . RRE T WA NG S AT
& B EIIE R e AR . B EYTE S R X
SRR AE 1Y R 2E BN 4%t B A g
IFARR A RRIE . EHR DR ST EE R R T )R
K30 K I FABRE 4 A IE TR AL, B —
B R B I IX L5 B A IR A R e Sk e g ff ik
AL HETIEAE NwWw R T NWW R R R R
M CAE ) SO BRI B 200 . SO T SRR >
WRACII A /N JRARBER L TR BT AR .

B AR 2 AR T I — PR R 2R T A
WIS (1) R4 038 R 3 B, e s A 8 A

 ARCHBE K ARBFEIL S (9T 140072032) B
HE—AEH T A
R HE 2004-09-06 ;2T HH  2005-01-20 . 5KEFH Gudh .

XHERFRIZAD - A

BEHGR A E A, & @A R v i — B i R Y
(Bryner, 1961 ; Barkeret al., 1991 ; Henley, 1991 ;
Sillitoe, 1985 ; Sillitoe et al., 1984; Thompson et
al., 1985) . MBS KA DR &% 1B IR 1 A4 i v AL
TS B R A F R R AT I OR B FE A
1992 ;&% 4> 22 %% 1992 ; T M3, 2001 ; 5 7Kk 5 4%
1998 ;X1 ¥ [, 2002 ; B %% #F 56,2002 ; T & £ 55,
1996) fHR R I (RIBIT 70 A A B A T R 5 A 4 3
(R Rt b (T 2 2002 ;15 5T 12003 5 B B8
& 1999) . AT AT HLk LAY R A B4 g
(1) b SRR AIE 0 B e LI B A R R A G R 1
HhFUREAE 2% B) AT AR A LB AT T 0F 50, W ik
HTT S R 2R AR BT T RS AR R S R
PRA RS WA X b IR T Nww A
W ER NNE 0745 S NE AT RS R KRR E
BRI R SR PR 3R B TR )

1 WZR IRy 2n BB PR SRR A

A XA AT R SR — KR —

SUGKNGE, B3 1957 4L B N XIS 2 5 4™ R 5 TR AW TAE . E- mail : jsliu @mail .csu .edu .cn.,

O SR FIHLTIBN . 1983 . WAL A K LA 4t (LA R Hb SO 4R R A s L 210 T



528 v PR

H Ji 2005

ERRA < BT R PGB BEUBT A R G L 3 A
DMERHRE BT JIRER BRI s - AR A
iE Sy 7 SRR VAR 0 PN & W R E R T 8 i)
(Tydy' ™7y EFRCIRE AT NNE [ 44385 HE A1 ) 17 e
R BL 5 B R R VI L BN 5 5F 6 i PhB
(KBS R 2 N e 32 B0 A 38 B S 1
() NW W I W7 2 AR A7 A R NINE 1) 448 404 W7 284

K3 ICETFN A 2 55 35 DA o KB 8y R a4
AR B AR NAE R R« 43 %0 il 55 A4 vk B 4
(El1)y.

1525 BV ERAT PRI F= e Ak B I KBS 5 5%
P-4l B AR - T 5847 Ak Rl 4 o B R P R B AR )
HAI T (I IV V) VI XS R ZL R NNE [7)
A AT X VI VL IXS e M T (BRERET) 5 ALk

3 Tudy’

309
D

EAmwn
EwER

BB\
55
\ i

27

23

19

] [l

fe]s L £n
4 12

E21s )

[Al]

B 1

Fig .1

R LT DX 25 i P
1 —KIGALSE s B2 —RKIRdlEs 6 BU ;3 —RIRALH BB 4 —AERINKBES (5 —HEM BN IR BES ;6 —BM KRS 17 —KES 8 —W R4
9 —RHCATE 510 W S 11 —EREAT 12 —BDERER BT 13 B 14 TR X R S T 15 1RO A S T
16 — Kt iR B 1A K

Composite geological map of the Tonglushan ore district

1 —5" Member of Daye Formation; 2 —6" Member of Daye Formation; 3 —7" Member of Daye Formation; 4 —Granodiorite porphyry ;
5 —Inferred albitophyre ; 6 — Albitophyre ; 7 — Marble ; 8 —Skarn; 9 —Plagioclaste ; 10 —Fault and its serial number; 11 —Crash belt ;

12 —Exploration line and its serial number ; 13 —Geological boundary ; 14 —Prognostic area and its serial number ;

15 —skarn-type orebody and its serial number; 16 —Cryptoexplosive breccia-rock type orebody and its serial number
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Table 1  Multi element analyses of cryptoexplosive breccia and superimposed compound ores in the Tonglushan ore district
wy/10°°
FE 5 KRFEAT Fad
Cu Cr Ni Mo v Ag Ti Co Sr As Sb Au’

W2 71k

T36 - 305 m WA 28400 2.8 25 031 3.0 5.13 241 32.6 96.6 4.2 0.55 221.1

T45 - 305 m W4 21700 4.1 204 087 3.3 7.83 157 >200 179.3 10.5 0.80 1528.5

T4l - 305 m Bl 63770 13.7 5.6 5.55 21.9 6.61 1901 181.5 253.5 15.5 0.91 2456.2

T42 - 305 m % 8700 2.8 103 3.1 8.6 5.74 254 >200 122.9 11.6 2.57 1208.1

T44 - 305 m % 10300 39 156 0.76 3.0 5.19 24 >200 167.1 6.03 0.79 2832.0
XU 44

TI8 - 297 m Fl% 4100 9.2 222 1.80 36.6 6.19 813 >200 55.7 14.9 0.57 2691.0

T19 - 297 m B4 24300 3.4 8.6 2.4 6.7 10.22 88 >200 64.6 24.8 1.65 2170.2

T61-1 - 305 m WA 37600 13.2 10.2 0.90 3.2 6.24 1042 >200 61.4 12.4 2.00 5420.1

T61-2 - 305 m B4 14300 11.2 12.7 1.4 10.2 6.13 1811 >200 46.2 32.8 0.63 2737.2
R S E ] 25260 6.9 11.1 1.3 53 7.1 668 89.62 16.9 1.13 2415.4
[l P 3 ME 5777 7.4 13.4 2.81 18 5.93 748 149.8 12 1.21 2296.8
Hh5e F 55.0 100 75.0 1.5 135 0.07 5700 25.0 375.0 1.8 90 4.0
TRIR b 7 3 & i 4.0 11 200 0.4 20 0.14 400 0.1  610.0 1 3 2.0

e B 1070 AT A A R AR M TR AT I, Au FE R TIOR3 T H S 2-8000) A HEFR 1.0 x 1077 ;Cu \Ag «Mo .Co \Ni .V \Ti
FHHE 6 (90-95011) KBRS 0.02%x107°~50x10°°;Sr .Rb H XS5 66l (2% 3080) KU PR A 10x 107 °F13 x 107 ¢ ; As .Sh H R 7%
Feotith( AFS-2202) AIHBRA 0.5 x 107 F1 0.3 x 107 ;M Fe R AR $1(1964) BRIR EhA T3 AR LT FBRAE DL /R (1961) .



530 v PR

2005

]
757 2

R 14

K 2

[IE2 58 XS0 A R bR s B AR

1 —RIGUEE 6 B2 —FER N KBS 3 B KBES (4 —JEBES ;5 —KHUE 6 — R 7 —RHCHE 8 —HENBR IR 2 0 —WiR Ko 5
10 —HED W28 Fe 9 5 511 — BT 512 —BDERER Je A T 513 Y RAA TR K S 14 — B R T A S g S

Fig .2

Shape variation of IIF2 and XI orebodies at different depths

1 —6" Member of Daye Formation ; 2 —Granodiorite porphyry ; 3 — Albitophyre ; 4 —Lamprophyre ; 5 — Marble ; 6 —Skarn; 7 —Plagioclase ; 8 —Inferred

geological boundary ; 9 —Fault and its serial number; 10 —Inferred fault and its serial number; 11 —Shatter zone ; 12 —Exploration line and

its serial number; 13-Skran orebody and its serial number; 14 —Cryptoexplosive breccia type orebody and its serial number
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Multi element contents of ores from the southern part ( superimposition type) and the northern part

(skran type) of IIF2 orebody

WA e wp/10"°
. KFEALE
P ' Cr Ni Mo v Ag Ti Co St As sb AuC
B INE G K
T41 - 305 m, IIF2 44 F 4 099 13.7 5.6 555 21.9 6.6l 1901 181.5 253.5 15.5 0.91 2456 .2
T42 =305 m, IMF2 W AR 087 2.8 103 3.1 8.6 5.74 254 >200 122.9 11.6 2.57  1208.1
T44 -305 m, 20 FARH  1.03 3.9 156 0.76 3.0 5.19 24 >200  167.1 6.03 0.79 2832.0
T45 - 305 m, IMF2 W HAm# 217 41 214 087 33 7.83 157 >200 179.3 10.5 0.80 1528.5
T46 - 305 m, M2 B RH#  0.406 6.1 28 0.91 21.3 0.281 2701 9.2  182.4  7.65 1.61 15.10
RSN 1.09 6.1 111 2.2 11.6 1007 105.7 10.3 1.3 1608.0
A RN N
T36 ME2 b 284 2.8 25 031 3.0 5.13 241 326 96.6  4.12 0.55 221.1
T47 12 b 138 2.0 4.7 1.63 302 3.837 215 1946 93.0 2.56 0.52  356.2
T50 IE2 k% 240 39 3.6 090 6. 0.120 504 415 61.4  5.61 0.67 1.63
FYME 9.4 2.5 462 1.05 1435 2905 69.2 3.86 0.63 302.8

W R %, x AL 1070,

H AT €0 AR 7 b S v o R BT R T SR A IR R 1

# 3 ARAXBTABLITEBHTEE
Table 3 Characteristic values of REE in different types of ores

WA KFESS T REE/10°° LREE/10°¢ HREE/10°¢ LREE/HREE (La/Yb)y (La/Sm)y (Gd/ Yb)y (Ce/ Yb)y (Sm/Nd)y SEu
% £ R 2 2R

T10-3 43 .05 35 .64 7 .41 4 .81 13.55 3 .84 1.63 8.23 0.55 1.09

TI8 62 .05 55.93 6.12 9.15 31.62 5.08 2.53 18.79 0.61 1.03

T61-1 37.75 3213 5.62 5.71 18 .18 3.03 1.90 10.59 0.76 0.92
R

T10-1 3.68 2.61 1.07 2.43 7.49 5.34 1.25 4.01 0.70 1.06

15 2.65 1.83 0.82 2.23 6.75 4 .44 1 .24 3.68 0.70 0.88
ERERit]

T14 8.03 6 .82 1.21 5.62 16 .81 7.08 1.31 9.70 0.52 1.03

PR i= B S N EERE9 R 2R S TS LW R ve R iU IR = o (RN b A
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Table 4 Analytical results of decrepitation temperatures
of individual minerals in the Tonglushan Cu Fe deposit
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Discovery of cryptoexplosive breccia type Cu (- Au) orebodies in Tonglushan
skarn-type Cu Fe deposit of Hubei Province and ore-searching vista

LIU Ji-shun' , MA Guang' and SHU Guang-long'
(1 Institute of Earth Science and Environmental Engineering , Central South University , Changsha 410083, Hunan, China;

2 Department of Resources and Environmental Engineering, Guilin Institute of Technology, Guilin 541004, Guangxi, China)
Abstract

The Tonglushan deposit in southeastern Hubei Province is a large-size skarn type Cu- Fe deposit. Cryptoex-
plosive breccia type Cu- Au orebodies were recently found in this deposit. The new orebodies are frequently con-
trolled by NW W-striking compound structure comprising fault-cryptoexplosive breccia belt-contact zone along
the southern and the northern boundary of the marble residue in the upper plate of the skarn type orebodies . In
the steeply- dipping vein form, the orebodies are nearly vertical to the NW W-striking skarn type ore belt. Ores
are of brecciated structure , with breccia being mainly marble and plagioclase rocks . There are also some massive
magnetite ores and kaolinites. Cements are mainly fine fragments and medium-low te mperature hydrothermal
minerals , such as quartz, chalcedony , kaolinite , chalcopyrite and pyrite . The average copper and gold contents
in ores are 2.54 x 10™ % and 3.44 x 10™°, respectively . Cryptoexplosive breccia type Cu- Au orebodies were
formed at the late evolutionary stage of ore-forming fluids . They were formed later than and often superimposed
on skarn type Cu-Fe orebodies. Therefore, rich Cu- Au orebodies as well as independent Au orebodies were
formed. The discovery of cryptoexplosive breccia type Cu- Au orebodies contributes greatly to increasing the re-
serves of the Tonglushan deposit and to studying its metallogenic system .

Key words : geology , cryptoexplosive breccia, skarn, Cu- Fe ore-body, Cu- Au ore-body , Tonglushan



