R S

19884F MINERAL DEPOSITS 1k H4H

Biignt LI RIRME BT K
b J5 3R (L =4 4E 5 AE PR SRR

2wy ARFE
(hEEE BT RAATLRET ™ R

RBREE. OB SRR TIFRMEM RGN, BwREREB RSN, PFaEek
VAT A P SN S R . ST R BB 4, 1870 FURT B (R IERBE S, 135Ma)
SRET L, THbst. T XL Mokiliy, MoRiEA hELEERE R, BaEEREC,

S, Az Po,7n, R, ST REAMNERESLRE MR, it AdRomsbs
Q=K1 Q-Ser [ I-H =AM Hf . O~ K AN~ (EABT B™ 4y, Mo BT IREH410—340°C,

Q-Ser 44 ki — iR S e By BE 7R 4, Cu SR A 340—240°C o 1-H 5 20 ip — (IR Sl B ™ 46

Vb, SRTAA. BVTE, BREAS HAESHHE.

TR EEEETE  FRE MARNERE Mol MmOl

DA Eg el CRPRR 120D B RO T PR 52 05 4 P — PR BE 2 i 2 & B ™ AR b, i
B T 5 R 6w g VE R 4 R AR M AUR v ain AR R4 R — 0, BIHEZR W & /R
TR i A PEAE W B e R TE RIGAC P I e i B s ) . 1 1978 A LRI
F, DU LA (706N UL Lo — K I e LUIBE S 0T R, R, Bk ik oy
KA, JLAEsR, FRMERFIM T AA At b, TET Sfbd, ANLER. a0h56iE, |
THE. M p R AR E. METH. WHLTHE KERTERFLEHTmNLGES TR,
E TSGR E A D, D R AR RN R S BUL IR I B R . Ok IR
B WA

— BT R S0 X H TS

(=) WERBERERM A DR IR K 4 4 MUR 1 BU/R & 44 5 n B 2R RB 4l o,
B Jm AR 5E Bh JE VR Ak e T SRR R 0 g, KA TR RARAS, e A R h B -
SRR L HE 0 — Ty o 5 VIR WIH- PR R LR B i b S A g ch £, B =B i #
WDEA BB B LR, R R R ok I R AR X, IR SREY 1A E), LA of
W EE AT, ha R ER A RDRKE) b T, &SR X T, 6 H
B, TEGRUTZAVEM, KA FIBRB—THMEFEAFALR MBI R Kdemmik & # 1m ik
CHD HMABRRE, LMAWNJERW R, M RS R RH .

U PR il B4R R R v Ay b AR AEPE, ALTETE RINE A R RS, Hhdb RBE
PR, R R AR S AL R RS TIR K KA By oD Fl7 2k



4 K b} 19884¢

DA, AEREB, BB RBESE T KL Es (H 1),
(2 KL-EREAED AXKWL-EKEHT=H: BERHEKSE. AXE &K

Tl vn

.. ,'—ﬁ,:' \An
IR
IR g %.-. Ql%:

Yia Q/ !yz_
R 7
71-7{‘%17[ '.:
& 7 X i F7
DA
EF A7 _I__/'H b .
1 T . et
S BTN NG ¢
H N e 6 Y870 28y 5l0m
an i por zim N l Cim 7
n
SR ), S 3 3
Ry Y A e

.-.. F '.‘ 7 <
4 Fe O] BRs

B 1 BILBEE CuMo § BRI FI N A
GERBETH G706 78 B A

Q:—BM%: cdm—HAEREZIS. FRKRE Jn—REZRATRES vin—ZRIEKES Mr—XKEQE & &
BREE vB—RBRBENEs an/du—ELHE, RKBE: M—REHES v—HEREHE TH-FRA kA =
Bk Q-S-H—AXBZRFKAEMAHM, Q-KI—AEMK ALY 1—WE: 2—HRWHARS 3—KklE Bl

1—BEATRER: s—HERR e—hETWRE; 7—HI L 8—HI L
Fig. 1. Schematic geological map of the Wushan Porphyry copper—-molybdenum deposit.

Qi—Quaternary; Cym—Paleozoic andesite and crystalline limestone; ¢imr—Subdacitic breccia lavag?im—

Monzenitic granite porphyry;Ai #—Subrhyolitic crystal fragment tufflava;y B—Biotite granitejast/3U4—Ande-

site porphyrite and diorite porphyritesdr—Rhyolite Porphyry;yYa—Granite porphyry;I—H—Illite—hydro-

muscovite alteration zone;Q—S—H—Quartz—scricite—hydromuscovite alteration zone; Q—Kf-—Quartz—

potash feldspathization zoney 1 —Faulty 2 —Ring—Ilike fault sysiem; 3 —Volcanic conduit structurey 4 —Ex-

plosive breccia pipe; 5 —Geological boundary; 6 —Boundary of alteration zone; 7 —Copper minerali-

zationy 8 —Molybdenum mineralization.

ETRUE, DAL, MURH, BhL RIS X KERBIE, BELS/N, PEER
BIERERAN, BTREHRXICEKEZDRW, ERZBER S SRR ERH,
EURMEERE TSP HARREEEYTEE: BUBRHNIGRKLEAE 25%
Feitte BIIRIAPLR KGR, KUEREZHR LY. KIPEFR. E4KLEEH
et Rl A EE BT RIS AEA LA, HREEBaT. PHALSHE R RE
Kk, AR —PHkkEN (CREREE, E8) -BUAARETEHE KRR, K



B1H E4H Bk AR FETRBE A SR DT R T M BRI R S R 4 R R IR 5

BRAGEE) —KPkEHE ERME. KUmE%)

(2) KUWNBEET SUF Ed kbble, A SmEBas#miaR. \Ryk
WA R . T8 & Fr= R AR AE W1 R 53 20 R LB K UV S8 M R & A BR S R A E AR K L
Pk (1),

KL B A T b 2 A0 P R 6%, A1, 56km?, B R 2 IETBESLOER, K
ERREMAAAREERORUTHEA B - RIE KA RABEEG PO, H#T
KU B A, HRT e, LT BREFETRY0.42km*, HRHEERED, 225K
F=iHo &hhiAs4r. CuMo § L Cu, Mo, Pb, Zn Ag %Lz IRILER £ MR A B,
B R ELA K WA ﬁﬁﬂh:ufﬂ'ﬁmﬁﬁﬁo

BEAGASBERT KIUEERESZ, FEERE FH MW H TR Jdt, HE IR
1.26km®, ZEHE EEEESIHERBATEHEZ . ARSEERTAUEEZE, KB
A1 K LG B ol A 6 TS 1) P R 5 R BB B R A

T R BUER LR R

BT REY HANBERBERE (Y8, 187Ma), B HAEN-KIEREE ( Vi,
138Ma), MK METWHE., RERERKSRI XA, TSR A, . o Z4%
(B1), R#FhAR-FRAMN (O-KD #. FERXRFE-RKREXEETD, o & B2nf
LA ZHRNEARICBEIIN T D, SMESET R RER AR . T 4 bhai-4
mi-kazEt Q-S-H) #f: (LFRHMI, REERZRER S S BRERE & &
ZREKER R ANE T BN RT G EERFNA, FRRBSAT L. SMhE
MA-KRAREHME - #: TR, RECBIBERE. RERR BEREE D,
BB WERE, FEEL. FEBHNE, FHMTARFHELRARBRENRE .

(=) BEE5ERLERE

BaEERBIEREERTFER, Kagifnda, vodam. A% X T30%, &8k
. ERAGH0%ER, RERA Unh5—18) H15%, BRBH—15%,

BECREREEAKAA, B —RE. LA RBEREHLE, LBES,
FWHE (BB THIERRUE, a0k, EFRHEMAEEW. BREUUSKE b £, K
RAREMBRD, HRERLH4B—50%; XFNAE. FRA.FRA. By BEEAT
6%, BMIREMRATFEAERBMWY P RA, LLIPRIEIITEAPHER (dn=5—10),
BIRE BC wHH CIPW T DSRS0 ER T T A, 25 F%1,
MERT A, AAT06H e AAKSHKRIERKES, Bkt R xRE A KA
REE. BRIWS0SHILEBRMBHERORNE, Wz CIPWHE, Z&5 - KIERRS.,
HT0GHLIABA 5 MEILER KL, FHREAFHN46.9%, FRAN 21.8%, AEH28%; #
ZREBBBAR 4 H1.44(07)—0.14(4b+ 4n) , P [ h1.14(An+ 4b) —0.44(0r), @3 i}
B Q. 4. PESL, 7 QAP B LEHREA KR EE N,

BA SiO E#470.5% , K0+ Na,0%8.27% ,K.0/Na,OL [H50.83, 13117tk &
o b 1—-2.9, BERARN2.4—3.8, BERAVIEG. BERESIHRK, H1.2—6.8,



19884

vOOK B |

ZRLREKT (Purte S TIIE® SUWER Y Y E¥ 60T (Wl ST ¥ I W R E = 510 5

EMNBIRIMTKer EHEN iy
ZEN-ZHIS BLIRT-oLWOvIE ¥ B

BMZEHRZEN-DEGKe (WWIOTESETER  ((VA00) P IE YO ZH- AT KL Pwos PSTH¥ ‘SHEPY =Y Y402 -6 13§
weslEs 28 Hak ‘(YWLONBEMMHURTHIN-HIE ¢ (o & 2E8¥ ‘SREPY —Ky 1 Pwoes wisgs weSPA0sH ¥ EHMBI —ie e T 'R

0L 0g°z 62°7 92°9 88°7 gg*z 60°2 gzt pre 11'¢ co°g 72 Is
16°52 18°v2 10°€2 92z 01°87 | 0908 S0*1g 00° 08 26°22 18472 £1°b2 ggecg 1
67°0 80°0 30°0 99%0 52°0 90°0 g9%0 81°0 670 21°0 62°0 1£°0 X0
02°26 ¥0° 16 cpe6L 66°9. 62798 01°78 21°¥8 y5eg6 16798 pe* 78 19°78 16°98 I
08°6 76° L8 91°92 £8°98 | 92°76 L1716 08°86 65* 96 06°¢8 0278 69°78 80°06 Td
gg°e B2°8 95z 16°7 £7°7 1208 g1eg geeg g9°2 68°2 9g°¢ 9z°¢ a
66°1 96° 1 £8°1 £9°7 00°1 86°1 r8e2 12°1 p8°2 pz°z 98°2 vz »
1°26 ¢+ 06 278 262 768 y*26 0°16 816 183 z°88 £68 9°06 1a
87 801 ggl z°01 001 g's 6°8 721 g6 gL I°s 1d
g1°58 gLoge 68708 81°42 88°0¢ 28° 2y 89°6¢ 10708 65° 22 16°37 61°57 %062 o
09°1 ¥6°2 18°1 0 28°1 60°T 0 0 0 e £8°0 0 W
6c°2 pI* I £9°1 287 16°S 0z°¥ 61'9 86°¢ 76°2 £1°1 19°1 £8°1 )
16°1 67°F 09°01 02°S el gg*0 0 68°0 g1°¢ 98* 2 64°9 60°7 ay
s9°ge $6°ve g6° e £6°22 PSegl 82°8 8%y 12'8 yZ7°8¢ 18798 £2°Ty T0*gg qv
28°¢7 £8° 12 07*61 80°67 96°¢7 28° 17 197 98°z¢ 00°0z 98"z 68° ¥z ss*e7 10
0 0 0 0 0 0 0 0 0 0 0 0 ay
6740 97+ 0 I5%0 90 £8°0 18°0 920 61°0 1% 28°0 68°0 £7°0 n
12%0 €z+0 870 pero 88°0 1870 61°0 £6°0 §9°0 88" 0 02°0 18%0 1q
18%0 1£°0 1270 02*0 1°0 £1°0 81°0 I1°0 92°0 I1°0 81°0 02*0 dy
g8°1 £8°0 680 28z 18°1 84°0 1671 06°0 £8°0 $9°0 el 88" 1 0%
60°1 v2°2 gger 180 £2°1 611 2840 61°1 I*T 9p°1 18°1 ST°1 0
20°0 5910 1840 s1'g 890 18%0 £2°0 68°1 8L°1 5z*0 £1°0 39°0 *0s
110 00°0 p8°1 01*1 740 60 670 17°0 £0°0 £2°1 200
cg'g 80°7 ggeg 19°2 gpe1 96°0 £5°0 16%0 0¥ 9z°% og*y gvey O%N
8¢ g9°g s1'g ag*y 08y 76°9 ) 955 9g°g oL'e 90°% £6°g oy
62°0 y2°0 08*0 9270 L1°0 9170 81°0 01°0 1840 810 22°0 ¥2°0 oL
10%0 900 80°0 90°0 10°0 10°0 10°0 10°0 10°0 £0°0 £0°0 200 oUW
¥1%0 ¥1%0 2170 6070 80°0 90°0 £1°0 50°0 21°0 50°0 80°0 60°0 s0td
L10°1 0z*0 21°0 09°1 £7°0 80°0 69°0 92°0 e1°1 12°0 99°0 28°0 so%ag
11%0 20 86°0 21°0 22°0 $2°0 02*0 01°0 7870 140 pe*0 az*q 08K
ggeo 90°1 61°2 PI*T cg+p 81°0 01°0 £2°0 62°1 age 1 19°1 26%0 oo
89°¢1 regt £0°¢T 00° 71 et 17°81 88*91 06°TT 50°91 £8° 71 28° 71 2871 sofV
01*2L 08°8L 7069 91°79 p9reL 2 vl 760 1L 02°8L 02°69 26°01 18°0L 18°T2 2018
(-8-x-m| £-x-m _ 9-X-Mm S-X-M ; p-X-M | Z-X-m _:V-Txé I-X-M | 28-X-M | (£)-08-X-m av-omlx-B_ (1)-08-X-M| Sy
21 I _ 01 6 i 8 _ L _ 9 _ g ; y g _ z 1 S o)

¥a[dwod> Lihydiod wnuspqijowm-xaddod uwysnpy jo seorpur
feormayoosjed owos pue uopisoduod [erauim paewpuwis MJIO ¢ (38wuadaad ur) uonisodmod [wimaysonsq ‘I opgel,

REFDILZ B CHGLHYMAD (%) SWENT R EHEBBIUDNT 1 2



B Fal Btk vk LT SE TR BE S SR A0 K M BT b BR L 2R 5 R0 i I R IR 7

FRBBLL B, H22—31. LA EBERRBSINE RS AR ER, BREKE. dEE
HSTREIR, LIK, KIEW/BFLHEK, T5CaO M, Mgtk Feyk DB ER 2, #A
S A8 % DI 85—90, LbHELATEOTES ) K DIE (42 68.14, £ % 1l
78.38, £ 79.61%) #ik, WHARpREZEE. HEaMNTRE, DI, FL, MF &,

o SINEIL, HUIEAREBENS RBEER.

() THRTHNBRRBFE HERRMER, MRGHESEE, HAKRE HE-
MRA, FRAMERAOMEERAGRARARANBIHARE, R OHFIFE (S
0.35—0.75) ¥4, HuZE@ss, SHEMAR, XBREHROAMAERESTRA—BX AR,

ATEBERER GE2IRVLRMER SR WA AERY + BRAO+80 (+H18
). NERHRAMERE, BBV BRKARXKED, BRSP4 K2 HA, 008K
W EPRBEME R BA R HREARE P RMRARRRERNA A B, RMEE
AR R A BB + BN + B0+ A + BB, SRS, Rt L B R B
Basaf-EaiemE, #wy . Boasmd, wi¥sr&an, “TAz 8. #BA
B&rh, BiROHE, R X/DESR, HAILMBLEE, ERHECNETY. —ALRE
BREHR, —ARGERER, BEEMMERAEBRKT, K& hmERRN B 3 4 R~
H. BELFNA- KRBt ZaT WL SafsgandE, AoRHRA. EH®,
COs~ MBI TRERM. a—HERE. SLA8MAN G FnERERF &
v,

%2 SUATHVDITHERE

Table 2. Accessory mineral contents of various types of rocks from Wushan

= FERTHREE (g/0)
\\\muw*% % B OB T W
oo T~ WS BKRA| £h |SORR%Y| BA |REA| BED
.

ZRIEHBEET 410 48 1 LE | HE > '

Q-Kift K TE B BT A DE | DB | 2.84 |149.74] 5.20 10.31] 1716.98) BB A, G4, AT
O-$-Kffh = RIEHBEA> LB 8.34) /D E |167.78| D& 1908.7 | ERA. N6
Q-STEERBERE 11 1397.37139.73 | & DE 1467.5 | BiBA

-HIL B R BIERE LR | R (69.17 | B 33.450 817.41 BERRA. HH&W

3L 9 7 BRSSO g b 5868.15 | 62 |62 765.3 1.5 | [REET" B ST
MM TR S 3300.1 | 61.4 |79.35 13.16 > B | NeE. BBAa

e «WIEIEHRERIBIFE LR

&R HEATERNRRY . WY, EH, KRR, BHET. Ry kIR
BWE. MY, HERT. #HEBY. BR0%. TAER4s U Cu, Modh 3, HAEM
Ag. Re, Au, Pb, Zn, Pt, Pd, Ge RAMKREAFANE. EMEREBRTUHLER
T B (5AHE) Cuoina-r.ocFeonsz-008S2.005 FET (94 #) Fer.00Si.89-1.563 P40
B (34FE) Moo.ss-o.8852.00 EHHE H Mo TR L R 2 W RGEIRE .

B TR o, FEFATHEEAE Cu, Mo, Ag, Pb, Zn, Au, Re, Co. Ni, Pt,
Pd, As, Ti. Hg. Bi. Se, Sb. Sn, Te ¥ &K, HFEERRNAXRRARBEAY K 2
WAy Rk, DLO-Kf by hMELEEE, SMBHPE AuY B R, BBy



19884¢

00| ¢ | 10> 01 9°g 01> ¥S o1 0g°0| ¢1 |08z |6 9 o9t JoosT ga SBIEIMS | (2)-8-x-m | ST
089 | g2 | T*0>| €1 [100°G (100G |6°% |u*8 | 9v | 0€°¢ | 100*0>|g0o*0| 2¢ | ¥*9 | 06 |p*9> [ore [000T> ga LTRIREME £-X-m | ¥1
0FS | TT | 1°0>| &1 9*y [01>>| 82 ST zerol 9 ¥ ) v oSt joozr 13 WygeFIINZ 9-X-M | €1
0601 | eT | T*0 | g3 v [o1>| 9z 0z 09*0[ 00T | gz | wr | ¥r¢ oFT [00LT £¢-H-S WESTIFISNZ -X-m | 21
0v2 1§ | 1t0> 01 rrz (01> 06 o1 co*0l 25 | 08'1 | @ 579 1051 (0¢€T ga-H-1 2-02v/22M | P-X-SM 41
- — S — Wm —_
006 €1 | 6170 | 02 6 {01>| o001 | a1 viecloooi<<| 06 |8 §*¢ |0¥S [00LE g4-5-0 WETTIELLNZ | g-X-sm| M1 | OT
N S I T
0001 | 2T | 1*0>| 82 ¢ 01> 8F 03 zeto| ozv | o01<| 6 v |09t |oosT L A--O WyzeFLINZ | T-X-Sm 6
09F | S2 | ¥S*0 | €2 [100°0 [000°0 | ¥>>| ¥>| 92 [00°8T | #To0*0 | 1°1| ¥¥ | 2°0 | 92 | pe9>|sp1 |ooor> g 4-H-1 B 1812099 7-X-M| 8
682 | 11 | 12e0 | ¢ g lo1>| ss g> 22 6000T<<| o0T<C| 82f 9 [ozT {0081 2IA-5-0 WeEEINZ | (2)-2-X-m| L
. . v loe . : . . . . = .40 _
0¥V | 12 | 1°0>>| 16 [000°0 [T00°0 fr*g | 9*8| 2§ 0221 | 100°0 [32°0{0C0T<C| L°2% | ¥S | r*9>>012 |000T> A WIQTEerZ Z-X-M| 9
09¢ [ IT | 120> 2¢ e>l01>| s¢ g pLe0| oe1 [ 00T<<| 4 | S°8 |opT |008 g4-531-0 w9SeNFzeNZ | (2)-1-X-M]| S
0zv | 81 | T*0>>| o¥ |000°0 |100°0 Jo*g | T1 | cor<<|ov*91 | 100-0>>{sg 0| ove | 1705 | 89 | ve9>lo6T |000T> %%ww.o weefzeNZ I-X-Mm| ¥
076 [ 82 | 1°0>| 2¢ |000°0 1000°0 | ¥>| ¥>| 94 foi91 | 100°v log ol %L |0 |oor| ¥eo>lorz locor> 21k 151847 18-X-Mm| ¢
003T [ 21 | 170> 8 g>lor>| ¥S Sz | 100°0>>[89°0| 28 | 06°0 |9 9 oot |oo0T rik WwezsF0SMZ | (1)-05-X-M| 2
000Z | 01 | £°0>| &1 v |e>| o8 1€ | 100"0>/09*0] 08 |2z |¥v |9z |01z |oosT zIL wgzsFoSMZ | (£)-05-X-m| T
=
eg (e | up | A | pg d |0 | IN| uz qd oy |8y | 0D | oW | 9N | 1Z | L @ym T =2 HTR SYME (4
I

(wdd ur)zspdwos fi4ydiod wnuspqijom-i5ddod uvysnpy ur sjuswa[e IVe)) ENCLIRA JO sIsAfeuy °f Siqe]

(wdd'ZH o) REFURCELERYXLEBRFRNGT ¢ %



9

ITEYENEHTRZFO MEENCIHE ML AL N L7 NP EPEELEE LI N2

WY IR YL B L Pd I 200 S 10 T 'qd ]

B 554 ST DR BT IR 22 RHE 55 IR T R

-/}E,“

u

W

Lo gl

-

3

[

74

0TT|08¢ YT £> 0L | OvT| 2z*0 | e> |o*1 | 2 |9t jo1>| o9p ga SRS | (2)-8-X-m | ST
001106S [50*0>1p0"0>1S1"0} 9°F | 009 17T ) 08y) 0£1) €81) ¢170 | o°w lt°¢ |2 | €1 Jor>| ozg g EBIEME €-X-M | b1
1 s 81 00%) S7 | T°0>| €> [I°T 0vs 13 Wy FIIAZ 9-x-Mm | g1
s*zl 11 L 09¢) 29 ) 9z*0 | ¢>18*¢lg |6 |or| o868 2O(-H-S WESTIFISHZ G-X-M | TI
18 (097 0°z7] 82 L 071 0> ¢ | ¢ 081 gA-Fi-1 2-02v/2em [p~X-Sm 11
J— - [ S N S N M —_—
00006 g1 €1 §°9 092 0%*0 L ojo°g 09% g &-5-0O WO LLNZ [e~X-sm | T | 0T
R N _ _ — ] &
£ (089 A g1 0ve 07" 0 volLee 0FZ Z1L~3N-0 WyzeFLLNZ [I-X-SM 6
GL 1088 [0L°C |Lu0 |€6°0] ©S |oozg 8°g | OLI| 01g) 82T 1p°L | ¥°9 Jp°'¥ 0TL> gA-TH-} B L8IFF0¥9 -X-m | 8
0Fijooge gzl oui< g9 0€>>| 67 | ¥€70 | 0°E (P76 091 riL-5-0 WEENEEYNZ | (2)-3-X-M | L
. PR P . . " - . . - Yh-no .
0STD0STIE0* 0  JO¥ 0 411 9F 0011 9% | 082) ¥6 ) €L} 0270 | LS |¥*¥ 011> g a0 WITHETNYL -X-M |9
041|068 8°1| 89 gl 02 | 8% | ¥2°0 | 0°e>2°F 08¢ g4-4-0 WYEENFZENZ | (2)-1-%-M | §
06 J08L Jogto eyt JoTtol 11 Joos Z*S | 061} U9T) 10T) 8E*0 | 9°FL [g°¢ OU. L2 eﬁumw\.a? WeEZENL L-X-m | ¥
S6 [0S€ [F*0 (00 [eL°0] vUE [00Gi 34 | OFF| 09¢[ ¢8 [ €170 ( G°¢ {16 (6 (01> 82 Ll FL8NZ L8-X-M | €
021[08¢ g 7| e 9 08€| 08g| ¥ 0 [ € (gL |9 [8 (o> 08F rIL wgzSIFOSNZ [(1)-05-X-m | &
AN 6 0Lt 9g 0 | — [L°1 099 Iy WYZSFOSAHZ [(£)-08-X-M | I
&
[fo B SN 35 (as | sv |00 1] d || 1] M NS IR [ | BL | e @wm [T 4 BEYHx SUWME &

BTk




10 v ® Hh iy 19894¢

SE# & Cu 194ppm, I-H#E & Cu (791ppm). Au, Pt, PdiE, HE0 HMEtE8%8
WEE., BEPE Cu (419ppm). Au., Pd, Re (35ppm) i, ReE#HiMo, Se B# S,
Re &r&Mmit, Se &mtbh MMM, ST KKEREEKER AT (B VKPR
Mo Au, Ag, Pt, Pd BiEE, AuEEFES ARENB LY AR X, kLR
AW Au, Ag EFEFERED F. Pt. Pd BT REHFEE

(D) FHTEBFAFBERLIFHEK AP KRBT ORNERME XL, L5
BA AT NE o Bf 7 H 23 [] B B 32 R T 2 Ak ey 1 Rl 3 A O SR B T R R iRl TR L
REent A AR HAR, HE B2 AL AA AR, ER KT 600m, FHED LR ETE 5 &
PRI NI AR AT, LAAMEARAE 2 . BRI R O e, IS0 el & ik # Tk,

H =AM as Ak xt B, B 4r h Mo(Cw)#Hf—Cu(Mo) i —PbZnAgHy , W A 45 #y oy h
BicR—AbkiR R —kR. BT AL B P ORIMRK D, BRRY-E BT -IEHT—
BB y-HED - R R >Ry - N - Rl a . AR RA R
e TEAA (F3) . AE-HRAMLEN Mo-Cu-Ni-W-5-Se i f4; AX-RfHL#
4 Cu-Mo-Co-V-F-Cl-As-Sb-Se #l &; # # fi/k B =B 4 Ag-Zo-Pb-Cr-Rb-Sr-B-
CO,-As-Sb-Se 4 (Bl 2) . MhZE)R Rb/Sr bLfi#m . Mo B fpiff A4 4y A 510, K0
MCO,, S, OH™, F, C%, WHAESMAERERIEH, UnkEmi it Al Hl
Hsr A CaO, MgO, Na,O, AlLO,, FeO, Fe,0,, MnO, TiO,, % B ENHAL L, 2R

Liso . ! i | i Rb rmm i i ] i
Liso” 'l | ! Fioo T ! e
|50 | [ | f

10
| o

. | |
Er : [ L ‘I =5 Foo : ; : : 1
200 y 10 m Mo |
| | | | Mo
L ] . i
100 | ! 7. 1 L . | =

|
!
L1 ’
|

|
| t [ J
7500 ! | ! | | !
5000 ! 0 I [ Lig ¢ i |
2500 1 ! | | S_| 5 ‘__——'\L/ /1\1 45
} t T — T
- ] 500 P ; | t {
N AT N L
L : | L | .
E psoo | [ : ' L8 | | 1 ! !
~ H T t T K .
M Liso0 ‘ ! Liso | ' l | [
‘ f . g
= howo ' | ' R SN Ry ST ) ‘/_\ l | Zn
B Lsen | | | L 50 | I —
25 | ! ' ‘l ] i : | ‘ :
B | | ria i ]
s L L S
75 ‘i | [ | ‘[ -5 | L i
T [ { .
-40 i ! | ! 15 ! \ | i i
30 | | | 1 L10 ; ) C
K | 1 [ | L5 [ 4 i i Co
FI0 | l ) | As B ; | e
I 2 3 i 5 6 1 2 3 1 5 ;

B o2 FAERPILEMER Ay HFEES AR
1—RmE T RAEREE: 2—AE- RO KR —AR-EBEER BER & (—F A H-K
BRBLERBEME: s— Rt EBE8ERE: —BikES%RE
Fig.2.Abhundances of metallogenic elements and volatile components of various tvpes
of rocks.

1 —Unaltered monzonitic granite porphyry; 2 —Quartz—potash feldspathized granite porphyry; 3 —
Quartz—sericitized biotite granite; 4 —Illite—~hydromuscovitized biotite granites 5 —Unpaltered biotite
granites 6 —Vinogradov’s value of acidic rock.,
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Table 4. Inclusion and hydrogen—oxygen isotope characteristics of various

alteration zones in the Wushan ore deposit

oA | 3D (%) |30 (%) t (°C) | p (10°Pa) 2 4 o% M BE (wre ) | FE(g/cm?®)

Q-kE-¥ir | —120 ve.27 | gs0—3s0 | 1900 sk, spk@ik | a2—es 1,12, <0.5

Q-Ser-v8 | - 113 +3,23 | 430—280 [ <200 Wik, SEER 3—7.9 0.6—0.9

I-H-v8 -121 +1.31 310—180 50—180 Rk 3.2—6.8 0.6—0.75
BRI IR O IR T (1986 BRI, THIANE (1986)
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BEHERY R, ZRKERESREFIZNTER R TS Efmk.

O, BB PR IR 5 R TR MR

FFRAER G BRMTFRRERE, BRI EER R, BEH THILH
M. ORAELBRHEES; OKRABEE MR LERILGRETD; OREEREE
FERARDRABRBEREAFRERDICEC,; OF L RECD . Bl ST IRAHR
W, TELREN, CokBRE, Mo EERARBSE.,

KR X EEAHmE Ca & 5 R I8, Mo F /T RETHIMH, Pb. Zongilig
(RE1—56%, Ag REESEHAMICEM 7%, 35 & Cu74—87ppm, , Mo 0.5—0.9ppm;
Bl &4 Cu 15—32ppm, Mo 6—7ppm, HlAFREZREEE Cu 20(/hF30)ppm, Mo 10—15
G kT 1)ppm, Pb 40ppm, Zn 200—400ppm, Ag 0.1—0.2ppm, EET 5 & BB EH
Cufr & (120—300ppm), i Mo FHAKE 2%, AMBARRIER AR Z Cu ik Mo
g, BAEReARFER, Cu, Pb, Zn FEBAK, Mo A fbE k. #6408HA
(B 3) NRMmEBEHBABENRAE (V8 —-BRAAKABEBLERRE K & (HBI-H-
YE)->FRHAKEZRLERBERKE -H-78)>ARARB L B Z B # K & (Q-5-
YR -AEBELLGRERBERE (Q-Ki-v8), HiZ—iL, HIETHA—H &, Mol £ K
{ppm) Kk H7. 6.4, 6, 4.8—2.8, 1.5—0.8, 0.7, 2.2—11, 508K TF1000. HHH.LH
9, Mo FEAF IR, M ERAIMESBEZERIK, BEEEYVA H1.7-2kmi X
SEET, B TRER. BES Mo lRd, HUHRE Mo iR, Mo g2l H &
#UtH, Mo BB ERRELEE LM, BRIEKBER AT ARDORERDL &) 4
2.5km, REGERA18km?, §RFEHHMELL 800m, M TEHERKIOMITE, Mo
MIELHBRERIADEVINEER S N2/5,



18 Faip Skt (LR IR BEA I HY R ERAL R AR 5 IR 4y R TR 13

ppm §
100 7N Mo i
50 // i
5k 1}
15 [ \
/ \
10 ! \
/ \
/ \
51 / \ [’//—‘
/ \ o HE 2 Mo S A
0
138°
- "__..'/.\

A

o B R, KeERE1

M 3 Biliesozk i Mo UL E

Q-Ser—AEBRIGH: HMFEE,
Fig. 3. Sketch geological section along No. 640 line of Wushao.
Q~Ser—Quartz sericitized zone; Other symbols as for Fig. 1.
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GEOLOGICAL-GEOCHEMICAL CHARACTERISTICS
AND METALLOGENIC MATERIAL SOURCES OF THE
WUNUGETUSHAN LOWER CRUST PORPHYRY
COPPER-MOLYBDENUM DEPOSIT

Wang Zhitian and Qin Kezhang
(Betfing lnstitute of Geology for Mineral Resources, CNNC, Beijing)

Abstract

Located 1n Manzhouli-Xinbaerhuyouqi area ot Inner Mongolia, Munugetu-

shan (called Wushan for short) is the locality of a large-sized porphyry copper
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-molybdenum deposit. The NE-trending Eerguna-Hulun deep fracture revived
intensely during Yanshanian period with volcanic-magmatic activities characte-
rized by multicyclicity. The Wushan ore deposit occurs within a small stock at
the intersection of two groups of fractures, and is controlled by volcanic appa-
ratus.

Compared with the major copper (molybdenum) porphyries in China, the
“Wushan porphyry has higher acidity, differentiation index and rock-forming
temperature. Both parent rocks and wall rocks of the Wushan ore deposit are
post-collision granites. The magma was not derived from the mantie; the me-
tallogenic paremt rock (monzonitic granite porphyry, 138Ma) was formed by
partial melting of lower crust material, and the wall rock (biotite granite,187
Ma) was produced as a result of the remelting of the lower part of the upper
crust.

The replacement and alteration of the porphyry have resulted in the de-
crease in content of anorthite, the increase in degree of order of potash felds-
par, the reduction of magnetite and apatite and the appearance of large quan-
tities of rutile which serves as an important indicator mineral for copper-
molybdenum mineralizations. Silver, gold, platinum and palladium are rather
high in pyrite and chalcopyrite, and molybdenite is rich in Re.

‘I'he Wushan ore deposit is of central planar alteration type, and three alte-
ration zones of Q-Kf, Q-Ser and I-H can be recognized from the center out-
wards, with the copper—molybdenum'orebodies contained in (endo-) exo-contact
zone of the porphyry body. Obvious zoning can be seen in such aspects as ore
texture, assemblage of metallic minerals, metallogenic elements and volatiles. The
study of hydrogen-oxygen isotopes, REE geochemistry and fluid inclusions indi-
cates that meteoric water began to enter at the early stage of alteration, and
later gradually intensified its influence until it played the dominant role.

There exists superposition of alterations. The leaching and precipitation of
REE are accompanied by extraction of metallogenic substances from the wall
rocks «nd the transformation of protore, and this is of great sigmificance to
metallogenesis. The FEu-deficiency has much to do with the mineralization; the
more obvious the Eu-deficiency, the better the mineralization.

The metallogenic substances of the Wushan ore deposit are characterized by
mulltisources, and the parent rock is not the only material-supplier. There exists
a Mo-depletion field in the ore district, and molybdenum comes from the wall
rocks through activation and transference. The parent rocks mainly supply such
metallogenic substances as copper, sulfur, silver, lead and zinc and serve as the

thermal source.



