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TLVE S B MRS BH-- BB R
TLVUEEXLER - (5D BIR
TLPEESE RG] (D IR
TLVEHR B BRAEIE - D WK
TIPSR RER LT IR

TLVE T ARSI R

VPG R T IRBE SR R

M AR L R AR PR

RtV WA T DTS- BT IR

e A SRR AR IR
FREHIR L) IR

T 281 R PRI A0 TR
TR L T TVAEW IR

JUITHE RAR =25 - B0 IR

PNE RSB AEREREELNZS
K BT - R IR
L4 St I - AR R
AL AR T8 T B SH A PR
AL PRI RIS BR-FH-FE0™ IR

AL PROKEF G- 2 G R AT TR

NS SRR AL T 1L k- G 7R

TSR LT 72 3 S REUNZR

LTEBNAZTEN, B GH. D 77K

L TABE A BH-H 8™ IR
LTI/ 508 TSR R
BT EOR LB SR
MK R Sk 18 Y H-E A R
AR W LA TR
M e SHAT PR

TETE VLRI FIE I FHAT R

IR T E R IR

IR BHAR MRS k- FH R
ARSI AR AT IR

1 P BT AU - PR
MR AR R AT TIER-E . BT IR
Bleptfe AR (D) 57K
B P4 I B 1 ST BT R

I DY 9% e S ARV A B PR
ZRRH S E R

[ tAReNE Sy LR RS
PUREEHE S RAN 224 FR0T PR
P 5T 22 A 22 - BH AT PR
(LY T RIS

PUFEC R PSR ET R

TSR LR PR
iR RE D R
TSR B 5 P WA ACEH-S PR

R

LR 2R P L Sk S-SR PR
AR L SR L AH-E53 PR
TLIR A A L AR PR

LR PR LAREIR
LU G 11 - SH-- B PR
LR O LU -5 TR
WL AT RS B AR B PR
R B AR R0 IR
T A YTk R

TR R SRR FHA PR
TR P LR EFAR- 454 TR
TR 281 5 8§ PR

{0 R T RRCRSS B -SH AT TR
AL IS LU 1SR A PR
WAL RAB A1 S PRS- SR R
AE BB S LR 8-SR R

) P o L -4 B R

PRICTT BT A2 B 7k -SH A PR
RITTHR N AR IR, -8, H-R TR
ST T D 7E A% AR BB A4 R PR

WIRAEH B VD EPRY BB SH- B PR
) P M £ I - B ST TR
i) P A B A 7 el -4 R- - B PR
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E’ 5 Eﬁ
JVE B LB R AR IR
PR PG 3% B A e 1A - AT TR
Ry B 5 - R R
EoE R CN RN =Y N TR LS

AR PR R
Pk G R DR TN
g T ZLIER-S-AE-Y . BETIR

PEE it

T4 BEAE T A PR
LTI FETA A PR

T ARME R DU S TR TR
RO TUHHA PR
LT A H SR IR
WL WA )N 5 PR
TEPERARPEAE ISP PR
[N NN R LTS
[ANLPN PN AL R TS
TLPY RIS FHA PR

VLG [ 1 JE 4 B -5H A PR
TP TAR S V-4 51 PR
TP S SRS -SH-3 PR
JIRETIRLLIG - BR- - B PR
IR AR BOK - HS- BB IR
IR AR AR - TR

IR U BR-R-BTPR
JARI/ NETUH- A5 TR
IR BRI SRR TR
SN BT = A B TR

HAth2 A

AL BH I = OB A4 R A B k- - 40T IR

AR TR SRR -4 - a B EH- A 50 TR
AL TR PYALRMR 613 &7 - B T AR PR

RN E 51k & R AP T -k TR

TR % B - A R AT IR

LT 50 P 22 G0 B - KR AR TR

WAL Ak LRS- TR -5 R

ALY L DU F € U RS PR

TP 26 ) R SR 00 T B R - PL- Bl PR

TR IR R 1T L FR €0 5y BB AR S-S PR

S AR T LR 05U B FH PR

SR S0UB B 1Bl B (0 e B BH- BBl PR
T i v B EOK R T A A S KRR (Rl PR
I P K FA TR ks G B - R

I PG % e R A VAT BT Ik R ARl B PR

SN BH 1 b B £ — ek R ER TR BH- Bl -oR ™ R

SN SR BRI BR B R R R - Al IR

Ul ESEENENALSEPIININ AR PR LR INZS

AR E R EE RS R - AR R

=) RYA BUH - R

R TR T R R R AR AR PR

AR L AR AT R

TR KRR AR K IR e -7 2 -4 e Jpk ) -5
CLDRINZS

VL0 A ik oa B -FR0T PR

M) R TR Rl AR R R R

B DY R ST A SR i PR B R

LB RS AR PR AT IR

ESMSEAE R — 52
B4

IR BT HBE (Rosia Poieni) 4H. #i# R

HIrE R SR (Majdanpek ) $H., HilA™ IR

AR R TE A (Krivelj) 1. 1 (&. 8) 7K

AFA TP R &7 R# K (Machkatica) 87K
TR HEFEAE (Medet) 4H, HIH R
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BIRER R R 7e (Copek) #H. AT IR

RUSRIRATASIA W (Byraas) $H7 K

RIZRR S DS (Ymansta) SRR

FIRER I R] (Bowexys) £, HilAT IR

AU EER T R A] (Kokrenkonrn) 4%, i (B, 5H) WK
R IRHRR S (Koyupan) 1, #H (3. #%) WK
RO 52 (Casi) 4H. 46 Bk WK
HUARERBAT B4 5% (Arapak) 4H. Hi67K

BRI R4l (Kamwkapaw) $H. i (&) #7K
HITRICP /R 2 278 (Anvammik) 4H. i (Bk) BIR
SRR RSP (Erdenityin Obo) 4. Hi#7 K
PR R YT (Sar Cheshmeh) 4H. 4 K

B IH SR RS (Saindak) #. 1 (48 HIR
FEHEREEHEIER (Kennon) 4, 4 B, ) #7K
FFETEARSR (Taysan) #1, & GH) #7K

A % (Tapian) M, 4 GR. 5D #7K
FEHIEBMZE (Sipalay) i, 4 (R, ) 7K
FEEREEIE Basay) M. 4 GE. ) #IK

FEHEEIN Biga) . & (R, D 77K

EUA T LN B s Rl (Ok Tedi) #il, £ (&) WK
O H LN WA TERL (Yandera) H. 50 (4. 4) #7IK
EAREH LN 540 (Panguna) $H, 81 (4. 4R) #IK
INERARITA /K (Patton Hill) 4, 48K
IIEREEL (Red Mt ) HHTIK

JINERIERSE (Log Tung) . £ BF) WK
INEERBENTE (Adanac) HH7 IR

INERIFEE. (Storie) FHHTIR

IR RAFFLHL e (Schaft Creek) #. # (4. H) K
JnEE R e 7 (Roundy Creek) 87 IR
INEFRIBATEN (Ajax) 8. 5K

IERDUREHT™ (Bell Moly) #HA IR

INEFFEFRIRE (Kitsault) £ i, 5. #F) WK

I RKA e 5E (Lime Creek) $H7 IR

IERFH AL (Mt. Thomlinson) 4H#7 K
INERMERIAT /R AR ET (Glacier Guleh) 4H. #947 R
JNEERIGFSPAIL L (Hudson Bay Mt. ) £H. #i (&%) #7IK
g RIE/RMAHE I (Serb Creek) AW IR
INERFFEAE (Lucky Ship) #H57IK

INERAAKE (Berg) #H. 4 G K

INERE s H (Ox) B, BT IR

INERAEL L (Denak) FHHIR

nERKBEEFR (Endako) $HH IR

FNER CAFB HH K

INERKEAAPFE (Gibraltar) 4. i (&. ) UK
InE R (Boss Mt. ) $HH K
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INEER L2 (Island Copper) . 1 (4. . #%) WK
INEREPI/RTEH T (Salal Creek) 4H. Hi# PR
INEREHFERL (Poison Mt. ) 4H. WK
INERAENFEL (Gnawed Mt ) 51, HIHIK
INERESEE (Highmont) 4. 41 (8%) WK
JNEERPER (Jersey) 4. HiW R

RSN 7l (Lornex) 1. 4 (&) WK

N RAfeiA (Brenda) $H, 1 (&, ) #IK

TNERFR SRR (Trout Lake) 1 GR. #7. . #) WK
MERKHIL/RE (Gambier Island) 1. 1 (4. ) WK
IR a8 (Axe) FH. SR

&R (Carmi) 50 ., 8 7K

I RTEMEL (Red Mt ) 41, 5 G K
JNEERZELE R (Setting Net Lake) 1. Hi# K
gL B (Copper Mt. ) 4H. Hi# K

M KEHIRIL (Needle Mt ) 41, Hl# R

MMESE L (Mt Pleasant) 4H. 7% GG, &) WK
F B 2= Eh R DUJRAS (Malmbjerg) #HA IR

EEAH (Quarta Hill) £H5 IR

EEFURBI (Mt Tolman) 1. 415

FE R /RAE/R T (Little Falls) £187IR

FEFE KA (Big Ben) FHH K

FEEKJE T /KA (Cannivan Gulch) 400 R

7T R EHE T (Thompson Creek) AR
FKEELML (Bingham Canyon) 4. ] (&, ) #7K
FEFEIREAEE K (Pine Grove) FHHIK

FEE/R (Hall) $HI7IR

FEEZMEE (Henderson) 50 K

FE e M (Climax) 1, #9057 IK

FEEIL (Kiston) FHT K

EEIZRZHNL (Mt. Emmons) 157K

FEZEWIE (Questa) FHIIR

EEHYE (Mineral Park) £, #] (. 4. #) 0K
FEEAEIE (Bagdad) $H, 1 R, &) #7IK

SEE4 L (Copper Basin) 4. H#H IR

L FBTEZFIK (Inspiration) 4. 1 (4) #7K
EFEHES (Pinto Valley) 41, il (4. ) #K
EEE (Ray) #1. #] (B #7IK

FLEZERVE (Morenci) 1. 1 (4. . ) WK
FEXEEBR—FRH DM (San Manucl-Kalamazoo) 4. # (4. 4. %) WK
FEEBRIBIUR (Silver Bell) . # GR) HIK
FEEPKH (Mission) 4. #1 () WK

FEEXUE (Twin Buttes) 41, 8 (GR) WK

FEEIFHEE (Sierrita) 4H. 4 GE) WK
FEBEHH 2% (Esperanza) 1. 1 (GR. &) #7FK
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EEFFEHE2ZME (Casa Grande) 1. 77K
EEKTLY /K (Lakeshore) 4H. 45K

KEZTW (Chino) . 1 Bk, &, #D 77K

LY (Copper Flat) £, #i (4. ) WK

EEFE W (Tyrone) £, HIHIK

FEEAFIE (Cave Peak) 1. # (%) IR

FE I BB (Frisco) #H#7 K

EVTRFRIETEIR (Opodepe) FHHIR

BPUERNI] (Cananea) $H. i (&, ) #7K

AP EPI R HE IS (La Caridad) 1. i GE) WK
BPURIESEL . (Cumobabi) 4. #i#7 PR
MELDIEERLIPHIZ (Cerro Colorado) 4. il (4. ) # K
BHE LB ET (Pantanos) 4H. HiWIR

FHE AR Z /RVG4E  (Pegadoreito) #H. Hil# IR
JE/RZ/RFEA (Chaucha) #H. il (&, H) K
FREEINEESE  (Michiquillay ) £H. Hi#" K

ERPERL (Canarico) 4. Fi# R

FAEFRIAZ (Compaccha) H#7 R

WETLERIAE (Morococha) 1. fi (4. ) WK
A (Chapi) §H. HlH K

- ZE % DURTE  (Cerro Verde) 4H. 4B IR

WEZEEN (Cuajone) £, #1 GR) #IK

& ST 4R, (Quellaveco) 41, 41 (B, BE) WK
PEFCTEIAR, (Toquepala) #H. H1 (GR) #7FK

BREA (Mocha) 4. Fi# R

BRNEB R R L (Cerro Colorado) 4., Hi# R
BHIBHIAFE/R (Copaquire) AW IR

A 7E RPiikti =2k (Quebrada Blanca) £H. 487K
BFIBIRBIICRL (E1 Abra) 4H. M8 R

PR R EE IR EE) (Chuguicamata) 4H, HIH IR
BHRIBIKERELZ (El Salvador) £H. 4 (4. M. 8. 8 07K
BRI REE BT (Potrerillos) ., Hl# K

PR LAARIZ) (Andacollo) 4H. AW R
ARSI A TFY (Los pelambres) 4., H# K

BRZ MY (Andina) £H. 467K
BRETEIE S (Disputada) £, 167K
BHRBIREE R (E] Teniente) £H. 487K

FATAR 22 B R P i A B A7 (Bajodela Alumbrera) 4H. 4 (4. 4R) #7FK
FTAR 2L 52K A3 (E1 pachon) %, HIW K

FIAR ZEMH R K 29395 /K - (Paramillos Sur) 4. W K

5 RAH

AIREET IR (oxuna) 0. F50°IK
RO /R N 2% (Toipubiays) 4H, #3607 IR
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AR & i—C % (Yopyx-Haiipon) 4. 0K
BRI /R (Camapkann) FH. 547K

FHILE KA (Uludag) 51, B8R

Wl [JF (Sangdong) . . MR

FIEEHRIE (Keumsung) 87 IR

HAIIE (Yamaguchi) £3, 4. 4. 287K

HAAH dshta) £, 807K

PEIEAFBPE AR (Azegour) £H. 3. HIW IR
WARFER/R 4 (Mt. Mulgine) #H. 4% (&, ) WK
I FTRE N (Attunga) £H. #3467 FR
WARFNP TR JENY (Mt Tennyson) £H, £ (BF) WK
WAFW 4 (King Island) 4, B0 IR

Py

PR /R Tkt (Orsdalen) 4, 57K

IEEIEFRMT LR (Matasvaara) £HH R

R (Xanthi) A5 K

RIPRECVD S S (Maxrama) 41, AR

JETH/REEINE (Bamangaon) 1, ) (BH. #. &) WK
R SR RE R B i (Hamaret Akarem ) 87 IR

Je H/RPE/REE (Kourki) 1. HI# IR

RIS /RA&ER (Hargeisa) £, #Y (B6) #7FK
WRFITLRIK (Yeoval) i, & GR. #) #7K

PREAERIT] (Drammen) AR

W FENA (Knaben) £H#57 IR

AIRBERL e (Yuxoiick) 1, 35K
+HHEFA (Balishi) £H87 K

G (Wonsan) $HB IR

HIff 7K (Chan Soo) $H IR

IR FETR IR (Pidgeon) 4. 41 (8. &) #7IK

e

P S apit]

RFNE IR IR RIS (Wolfram Camp) 4. 5 IR
WAFPZAEEL (Wonbah) 41, 438K

MR AN LFEPIA . (Anduramba) §H. #3507 R
WARFW AW (Kingdgate) 1. #5 %) #7IK
BRFIRAE /R (Everton) IR

IMEREETVE (Preissac) 1. i G # K
INERFIFHN (Lacorne) 1 (Bh) WK
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HoAth Y

A MR 50 (Reesk) BEATY ., & RATIEH, 6K

WRHFWELEE (Maureen) UUE-HGRBIEN (H) W7IR
INERIH T (Aillik Bay) KILAEREH, fl G WK
T PG 3 50l R JR3A T (Pocos de Caldas) TURHEIGH (4H. &5, 41 WK

WA (ASEZHELET )

e & WK E B EY K

IR PG <5 S SR B AH B PR Ml Ak B Y A 1 B35
W. B EPE IR 647 HuBTBA 1955 AE7E1%
XA T AR B . T 1957 AFRAT IR TAE,
FIRTIEREA T KM KT TR o T 42 (B s (1 5
iz —, SRR,

1 W Hb 7y 5t

A RAE T H 5 v L 5 B 2k 1 TR BT XN
W XA A A K T RAERE A FIR A . 18
WEIEMER YT T 5T, FA B
FRIRFZ AN RATEE . a5 A
REELRE A ks, &l B R m Ty, B
gl KGRI A S RS A, Al
AETNCES:, XN EW, NEE—NE [if1 NW
ML E, ERILI, JE EW A i 2
A KIBLAE R A R, BUERS RIS %
M-S RAEA G (ZEhis , 1959),

WX R 2 AT BEE AR A SR M I
BRI, H NS R A F L A5 A
ASUAEE R T ML R BEA SRR s, &
AR I, TR R AR S A A e n 28
o WEE T REEA ARG ., FEEET
BEA R TIERFN S, 207 IR EEEEE (& 1),

WX R B ZR BRI A, R AR
A, PICAARE . BERTIMCA LA e,
S5 EW [ XA e —8, Wi ER ., &
WL EW AUWTZL . JuiBagaer T sk vEwi e, £
UG SRS, TR — K T M Ry 5 p i i
FRpi FEMEWT 2, i S, ifh 70° 424 (R4
1985), NW [i] (3307~335%) WiZififa SW, {5iff
T5°FEAT PG A HEIRAY B BEA R AR A A
DX P g va) 46 i B Bk =

W IXNRAEH EF I KBRS AL

e ) AN V7
[> Esle DNrjo (o ev
s B 5 |8 e
[ <4 Ps [0 .

B 1 &HWET R RAEE 34 TiA . 1959
faiftk)
Bi—S MR RHMEAIE S Ho—S Mafbanzis; 1 mian
Yoty 2 RRELREARANEE A 3 BRI REARCS R B R BUM R s A0
Sefs 5 BRI RKAER S 6 SMEBAER G T WEANEE
P 8L A 9 FRHLMEWIR ; 10 MERASHINIE s 11
TRPERT BT 5 12 R LR

RIREA M AL BEA KRS K, —RKAER A RA
TR F RS LREHR R A, A T IX
J6EB . AR RO AR R 128 Ma, HEHHIRC
FIE VI RS AL K[ BES Sk (B 1), e
TR K EZ) 450 m, T 150 m, 5 330° A4 )5
[FEM, i NE, [ NW R, &8s 22558
AYE (2500 ~ 4000 ), RN AR BURK A AR A
Q7% ~40% ), HEHK A (An 8~ 14, 14% ~
3200 ), UWR/DEBAFMA ST, B A A
K, A0, B RK/N—fEh 0.570. 3
em s T RHFIE T em X 1.5 em, EHERFNREEIRLE
B, OB I A TG L, I ALA E
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B RE R A - A0

B WA A E R R A SIo:
73.83% , K20 + NaO & 8.06% , i H K20/
Na: O fHA 1. 82, J@ skl & B8P A ES i ME A 2R 51,

TR, TEIXBEA RS, WEIA B
O3 ELIA AR /N (— 58 0.5~1.0 mm) BYZLL
RABEK , HWBLCRATRKERE MR, A0
BERUCEME ; BT 2RRESER, M iA—
. TERKBEAT RO B FOIRE =1, AR LA A,
PR G A0 3R 0T B L s 7 R 5 [ = 1 AR AR
PR P 3] U K, [ AN () 2 BRI o 4 R AR B
PR A SRR . AR A A R
WHAGE— , [HARPEX AN RSO B R SRk
RN Gy SR O [ NER e b S N P AR 5 ST
WO X R SR BUA TR A IR PO B, (PATA T2
PRIRASF . M B K E AR B S A s A O E
FHIP=W . FRAE SR R BEE R UK EE R . ]
ER S BEA I — Mo A bl (52 %%
1987),

LA AR AE R A RN 4 HEIRAE B B B T
RYAEA 8, WUk, Shrd
(OEu=0.71) fHL , SHEWAL K BEA T Eu 73
B (Eu=0.62), HIM T ihZmkfHAmE
P, RWGHEFE T B 45w A,

XA I —ARAE B A N MESRAE B B il
Vw40 2 B9 Se/” Se B 43 A 0.709 Fi
0.710; 45 #5724 W% 4 5 ™ Pb/™" Ph=
17.637.," Ph/"" Pb = 15.428.,"° Ph/" Ph =
37.9405° Ph/”" Pb = 18.129.,”" Ph/" Ph =
15.531 " Ph/~ Ph=1238.049 (FHMLZE4E, 1984),
W 2 AN E AT A RCA Y BRI B 5
FAEIEME,

R MR A LA RN A HEIR B R = H i
A, BUIMZEICR . EAT WREIT YA
A AOESEEIE . R on R AR R,
[ ZE A AL L PRI 2 AR IR T Hh
Fer O G URVEAE T = A B R 45 s AL i =
Yy (ELZESE, 1986), A HEIRAL K BE S ik a7
BLAFHIE,

2 WRHL SRR
AR B THE oA K LM fuay 1) B 7 B

A LB SR AN, B AN R TR AR A4 1Y
21 PR kLA ARRK)EERE — 8k 0. 27~0. 5 em , >3]

JEIR T m, (EHORBRARE P, ARYE Tl $8 T
FE BB K, 1 T 5 3 R 15 1) e 24
(8 1), BT ERRIEIZA 4 ¢ 1, RRAE L
29351 000 m (B 2), B A EH A AL (A 1Y
TER 7 AN, AHT 3R BT 1) B AR
S A VT = T A SiER V2= 5 S T (P [ e
P BE e A ERERE A B AL A E L FER IR
HUC B SR LB B K % B T 3k 7006, AESRIU
Wik . — M 1000 ~200%

RRTEE NN
=: U
B2 SHEsan R E e

Bi—S—HR A LM A s 1B IUAR; 2—JERBES s 3—% AT ;
A=W {15 5—RIM

+ A+ 4+
0 160 m
++ ++++ A+

WRIEH WA G, 0 IR0 KR AR T 53y
D) BB -GNk, 2) BET-ERA-A9Ek, 3)
B WA -G ek, 4) A K
~AEK . 5) a0 8 ik
G BN, FETRIER T LA SR B A Bk
BB BRI K, X 2 FPkEOECR R AR
WA,

iR 5 R EE AR A Y], B E R
B BRI KA 590 oA R R Bk e A L3 ), 3K
B BT I RR AR E R Z B BEPE X A B AT
RSBt R Rkl b, A A s
K R . REORIR R B 27 A4
WIS S WK ShTIE T8k, AEm (AR08 Iy fiff A Jik A
WA WIKTE R, RIS SRR

R e kb i = = 1) iR YRk
BESCRO M FIkGT P, SEE AR, 1
FUPERERRT 5 2) MM M A A BET Tk
SCIPIRHES 5 3) VR K A P RE 5 LT 4l A
W, R 0.5~2 mm; 4) M 5A
BLEEARI S A 5 5) MERW A G e 72
B, R VSR K, R 2T 2
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8 B R 15

2H A 2H+3R B, MW (k&N 4X10 °~
25X10°", HKEE & Bk 1310 7,

WA HARZERIA 3 b, BB R BE AT A
GHERER 2520 ), ZENEAT A (5 70%0), f1
Yo R A (XY 5% 2249,

SJRVY) FEEH, WS, IRER A
BT, EERE, STETEE. NS, Ba . %
AR, AR EA AN, ARHCA . RS
KA., ®Ka., Gtk (Asth), Babtk %
., g, A, G, A%, FETYE
W, BT, BHPEREL. St ERAAERAL
%,

WA EEERDIR, FRARLEM , Wk, R ek
TR T

FEL AR P 1 R A IR A R BRI ST . ARG
WEL AR HLA TR B AR RRAE , B E BEA R4
RECEI AL, BICA bR~ A bR 5
WG, BEAA RS IR A IR A2
KAWRER GRS, SHOABRIR AR, BUfis
AR KO Sl sy, FIBEE b & 8 S bk bk e &
HHRA LT YT . BICEAIE R T BES R B T
W, TR, SR A 4R B A e
W, Hp g R YRR, MR A A A, REfL
YEH B M EL . HER I A PR A A S A k) iz
BH, TR T AR IMEREE A, R
BINERMEBES LI, Ak & & A s e
EESE, HEAbE i, FEILT &
W, RN B AT EERRG A, G
L IR A . ST R )
MEREAL , HUCRATC AL,

ST LR ARy . S5, FE LS
AR, JEART RAGTE ad FE 4 SRR 4
WOHANZE AR . Horh DL 9 S Ak 4 B Bt
AR AV E W B BB B, TR L,

YR B2 25 (1987) %k, AWK HABE
HRHET R R WL AR B AL, IRV
FR, Wik CO: ZHBERMEG T Y2
AR 2 RF NEE . RAETA WS 1 At A
SZMaRARIF G WL, ERE PG R,
Y R BRI —A Rt i A ik
P —AE A, B R VE H 32 SRR WO AR
AT, EERIRE R 3007~400 C, #ilA]
MEMFEE R . 7 R 1 'S Hh
4.5%0~5. 4%y, E¥M 4.78% s FEAAT (LB Bt
B 8 S N3, T%~5. 6%, FIIRA. 7% s

=1 SHEWT RNT WERITF

‘ N

vamer | R [ mE- | g
RS mEE | Bk

FEH
g | EAMIEH

WMEKE

MRS A
BERAE —
HE
B — !

Bz @z ) - T
RIEH —
REH T—
TimEE
)

e T -
B -
WY —
EHY -
e -
B —
w|e

T

AR
HRARE

LEs —
(SR
BE —

MESRE 1 8 S (A 3. 8%~ 4. 5%, ¥ 4. 1%,
TALBI T 6 S AN 0.8%0, AWK 27 4
WAL YT &S fH k4. 8%, ST 5 &KL
AR (8" Ss=0.0%0) AbTFF-i i) A 3 A A
() 0" S (HAZUT T 4. 0%0 » HMCHIWTAT FRAGHT £ 2
AR, AL N R R . R
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Y (85 5000 B iR A > RERRER T ) RS AR
A AT GERR R B T 24 B, A IR
BB KPR B8 CBY) A0 iR A k.

WhkERNK A =, KL R
100 2k, & KHiE 500 m, 560.1~1.0 m, 7%
iK 20 m, R4 BB BHIN L 17 4 i D) A4 i )
k. $&r=Ral53k 1) FEmE SN, i NE, f#iff
e, EEREHNK; 2) Em NE, [ SE 3
NW ., iffiha; 3) EmY EW, fillja] SW ok SE,
s — = 80°, kU4 I B s 4) 3 m
NW, fiim NE, fiifi=>80", ix 4 H# ik, LS
SHMTE,

WA EZ . AR YMIES
JRTYIA 33 FF, FEEEE YA EKT, TR
MR s FEARR BT YN ida . A, Rt
KA., BIRFHA, BatdE, RS AMEessr
A, ey, Jeekah e, AhEA L SRk
W SO MA %, TEEAT WRZGHE, SR

A EURE AR,

WEERA LEAT kb 2 A0 /N FoREE A A . JE
P D DR B s R YR A T A
e FEAS R UL A s 2) BREERCR R T KR
WRERY—BE, HZ5PKEER TF17; 3) TEiRikiEE
MR ER AL AN SR b 2 B IR0 A 5 4D B F SR
R, MEAHT TR, &40, Babk
FHCA PR E AR, 24prh, i ia
YL, A, ARER AR AR R R et
REGI , WA R ZS B, R LW 7
BT B ST R B AR A T i se AR, R
LKk 2H A 2H+ 3R, ¥EAHB BBk & & 71 X
10 °~360X10 ",

WA 1) FEEEIBR S RREEH GRE Y
FERR LB SRR D AT O S AR Ab
WREA 1) FRREE R XERTIE sk 4
B A4 B B T e A 2) IR
ghhy, EEEMEARE VR A R AN
MR, B T AN R, A 1)
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HEY
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fLEH

ERA
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BMEKE

B -
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1Rl

PR — Rt AR AR SR R B Al . ™ R AR
W, aEmEL, BAENMFATAEHRAES
.

ENTN Ny Ay AR G =3 el
CaO 1 CO: 4b, LA SrO CEH R 1.19% ) A
BaO CEYJR 0.1006 ) RHRAE, H 4 8 m FH1(E
Jp2 564.3 X 10 °, H AR L HMHE, B8
LREE/HREE~=3 : 1, [W]H:fH5 170 28 BRORL B A1 5
HEA R X SRR A T A ISR —80 (s
A5 1985),

A AR BRI Z KRB A & LCO:
AR T Ak, SERArfRa) £
AR, RAE AU I ) ARG A S A 2
IRILAEM IR G2 UL, MR A B AR 1 3 — IR
2007480 °C, LAR Iy H -8R A 0 Py %t i [w) 2
ZOPHAEIE 338427 °C, WHEARH R 1Y £

VR Ky 280~450 “C (HEHLEESE, 1985),

P HsEsE (1985, 1989) WIS . W ARk
Yy GERRET, INEED™, ET RIS RsRER SR
T (MK EAMEAGE) NS S ENT
—14. 7%0=7. 9% . HAEALT Y0 o' S ¥kt
B . BPLLNE RO R ORHE , MGRIREE T P AH
e EFEN R, BRI 6 SRR
FAHYXFHER 6 Sos oy 1.0%0, AR 6°C
HAT —6.6%~7.0%0, FIH{EH KA —6.8%, H
8 Cse A —5.0%0, FIREA 0" 0 fH K 8. 5%~
9. 5%, AR 9. 0%, X GHRER A 7 i# A7 BT
SR R AR FEAAR, AP 6" OfHA T 8. 0%
~9.5%0, TEMHIREE 280450 CH&MTF, SAHE
s f# A1 4b F - HR B 6% Ouo Ry 1.2%0 ~
6. 5%, WHHECH AR H 4 7K R 2 2 K 5 K A TR

SR
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05 fifA7 R R A7 9™ Se/*° Sr B4 0. 705 1~
0.706 5, FH{HM 0. 705 8,

AT R A1 45 1S 357 Ph/ Ph=17. 378,
“"Ph/" Pb=15.383," Ph/" Ph=237.538, ,=8.7
~9.2, Th/U=3.673.94, J&sm - 4K i 5
HEY . HAEOI T HOE A RN R AR . SO —FE
BORIEAET GEILEESE, 1984),

3 HIRA

BT R I O S SRR, B
B I A BRI R R R ZR Bk, ]

PIAKHARS ARSE ok [ L Hig A9 7% REE, Sr, Ba,
Mo, Pb, S %A%k MR Eh-0R R $h 15 A W, W IX
B NWE [ BRI 24 =0 AR . ZEIL IR . fh
FHIABREE 22, A HGEHIEIE S 5 R N KRR
W, LA Hbkug R . B 5 3R i
P, Y iR & AR ik s RS 2 AR AR B fo,
pH DI ALA JFAR AR AURT , AEAHXT RS R B s,
M pH R RIS MR T T . B
WEERDUIVE . P B T SRR 7 kAL Hh e i
PRI @D BUIR,

Wwa (FERFRK (L))

ITHEERIERZRKESE 38) T K

JR ISR (B 0T IRHAL) AR
TAREEEN, 1 20 122 70 AR USR], TTARAE G
BHUFIIIR A T 913 BAXIAS RIEFT T RIHRIEAN

1 W b 7y 5t

KA RALT AR IR T P R AR N T 55 2
TR S Mg bty 5 9 SR YA, NE ] 554
RIT AL V4 A ) A i ——NW ] 5 i DB 2 15
NE [ AT IR 5 224t

DX H R 2 32 EO R 3 AR A B R =
H— MAPG LBOURE , HREWE M, 31
HAMBET L= MPYGHIEZ L. BiRER
ERMB A RARRE . B BRHC R A Il
FErty (a9 el =& TRPGETE
SRR IS . BB A SR A e s R

YR, SRS AR A R R R B R AR T,

DN W 2 &, 8T AR 2 32 B A
(Fio) FgIEWT AL, AT & 75°, i NW, il
1 40~~60°, K215 km, BEHEAHF 98— R LK,
F A RV e 2442007, J5 & 7 1) 310°, il )
SW . FEK 25 km, LAk, BT kE . EME
EW BYZLR L2500 T H A SN2 ) B4, 1 H F %
KB T A ARSI S ATe £ 228 Bo i A MEfilds
B X, HhsEiEA S ATk (B 1), X
ZUBRRYSE M S NWW, NEE fINW [ 341, Hrp
VIR 2 SHR R R » OB S R &
S, SRR IR E W, HE NW Al NE [
WREFE L, HABIR K, X AR BRI AN

X NFHE LA SRS shiom B, FEA AR —
FEAER A ML e KRR BE S kS, 5 1R A
K BB A IR SRR A ARk

0 140 m
[

N N\@)2

X

B1 BAIEE &) ¥ XMEEE dR) R EHENIRA R 913 BA, i)
Ts—Ji— L=& THRPEDIUE ;s AnD— IR A KA ; 7;) Mk 7§<1)1> SETRSINNCYSS (3235 E X JRBEA s 1 WiE; 20
Jok B i 5
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1= 8= B R 3 25
TFHXILE , WA 2.5 km” . T HIVE RGN S5 HT

RRRL TS, I AL R ERDE S FRLE

BeAh , ZAhfLiaEERY , B IXIRE A —RRS
&, HA TR AL . B L s sa ek
7 BARSEILIREE L, BRI AR ™
W SIS B AR R AR, (HHE
I =35 w] e A LA Rl R A B BERY 1)

2 WRHLTURRAE

T AT RS Dk 3 A2 A S AR N M2 fi
HPUE EW [ AT NW ) 24Pl AR A o ik
FBAE W 5, 753 R A e kAR EH- 0 AR R
YA KAV A

YRR At KR BOFAT OVESR A 9 ik BT 4
B, gk HEE . E—B/NT 2 em, FEM
FET A A AR NS Ml 0 LR . A0k — B
AR S B RHC KA R iUa N, T
ARk 3 Mo 1 B2RECH T H R
YRAEEMIK, ¥ 5 &M, a0k
. ZamTiEEDESE T, IKEZ R 13
em, BKEER 5730 em; 2) BREFCHATH ZE R
RNk . ZHIERE/NT 5 cm BOZRIKARL . K
FE—M KT 0.5 m; 3) RIA&RAINK, 2 404
L gRiksc i, CARA TR, KEAT
1007~700 m Z[i], FEHIE 657390 m, W {A&E M
I EW, fillfm] N, JRd i BeA (i S, SR
79786, EHIRMIE SN AN SR, /K
IUERSFS 2 N

KB A R S REERAT  PRAESHT A KA . K
JE—fH 0.167~0. 26 m, FE/AATH X P
B ARERH R A BBk AL rh, Tl
WA 5 45, KEER 228~504 m, EGEIL 95~400
m, TAVABK 1307~200 m, XEEH" kS 2 A
[tk —4Em 70~90°, fiim] NNW , {5iff 82
~86", AWK AE 1) A ) AR A B K s Sy — 2 E )
306~328°, fHiln] NE, {Hifi 6675, F&ik—Mk4s
FagE . HOEASEEERNCR . (EIE ) K fii ) & o
TLOARK, MBI AR SIS (B 2),

WA REZR . SR Y F LAY R
AT, DO, BT, BT, AR,
HET . sRAE A DL RCR R PR, Rk
. MR, R, NEERT, TETETRE A
%, ESBUTYEL AT, KA, Bobk, K8
W, Aotk Ml i, eEesia . &k

SSW-

NNE

e

,A

T <
NSuR e

S

LT

3
/ 2 X
e
the) oo
7 ogste!
F g R e
: =S\WE
o)
)
e
o Seoes!
o%
s AnD S
B3]
~ S
INCF
S
N &
<
T—7
0 60 m
|

B2 BARAIESHE ¢35 FFESImEE
To—J— F =B FRP GBS AnD—RIRARN R F—
TR Ao — R 1R 2—RNTK; 3—RAF Ik

5%,

YA G TEA 4 M. ) BET-Sia
KA-wAA-A0, AR B, H5
WA, FEWTHRM B 2) BT -
KO-, a0 nme kmiky, 204071
R B 3) M- BB KA,
AORMERE, RS, FEAEAE TR
s 4 Ba-Ka-#a-a5, A0 R BET,
WEERE S HABBRALH . AL TS0 AR 356

WEERD 220 DB R 2 ), 2R
TAYENKNKEE , B A SO #EA T SR AR, D
VR F )R SR S, R 9
mm X2 mm™~1.2 mmX6 mm, HFKAIA3 cm, &%
/AT 2 mmX0. 16 mm™0. 24 mm X0. 04 mm,

BT RN T ), FET
AT e S N 5L 5 i R T RV PSR
Hr, R — %N 15 mm X2 mm ™~ 2.4 mm XO0.6
mm, B KFIL 25 mm X6 mm, /DMK 0.08
mm X0.04 mm,

WO FEE LRI ARL, S, B
Beox. FERE, FLIEIR . SCR MRS, A
R A R CIR . IR GIRAE

LA AR BE MR RAE , 288 T A3k
P, EERAER] . 1) mdaih, AT e
R SNk, SRR 15720 em,
WAL, KT TAF AR ; 2) fEfk,
BRI TR, SR SO R0 etk
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FHEWRERZ B BEZ TN 2008 4f:

. REIESRZUE I B A e,

LT E SR D R E ST
JKEE . RSB AENKEE 5 FA Z AR B A & &
B T ESE (R RaE sy =), HERE
K 1272 em, TESH YN E 4R T0 Bk rh B e AE i
WKEERL s 2) wr b KA, WA, AaRZ,
DB E AR M H I RIRECR s 3) 4. BT
b &R TH BRIRIM B EBAL , BBk s

AL A > AL s 4) BEA M = dea e, Bk
SRR, 51, Sy

3 WIREL
JE A SRR ER PR B BTIR,

W (FEFR (L))

BHREXRNER=FHS8E-BT K

1 RS

TERPL A 2= R (Quebrada Blanca) WK 2
—ANBEE AV FR AT R, AL TR R b R AL s AR
M2 250 km AR IRER DX, A RS INTE F A I
ST R B S A I AR o, B
R FN I 28 = BERAR L DL R P Rl ) SR AR
1k s FRAFESFRRIRIN I AT, JEE A KB
FIMRA A RIS SO B R S A 5
DA A MR AR A T UIE . B RIFERZAT X
Se A R MR AR 2 B PR L R 2 T

WA o — D WEH SRR, P HJE 80 m
MR 8 900 J7 t, HELAL 1.3 L Y 115.7
ity BHRZ 10 100 m JBAS & 4 1 R k™ I 4k
B, HTRNAERBET R, 206 512814,
¥ E AR 0.5% £ 250 J7 v MR, B 3Lk
365 1 t,

2 M SAEH

KYETE 20 2y L4, B2 s RFr
IR 2RI — SRR R T T I R D e 1 S A
W, 1957 4, BREIAA R CRYIFEA A FIER
RN w] D) AR BT X ek i s % o b5 N i
VEHBTETAS A . SR I b — A B U4
W ARG, %A T e, L TR
HEEEW W, (HEEA T B T AE,
1971 4, YRR FITER R R BE =g e i, 5
FRLR A R P b A E A

19731974 4E ], 8 ) Hb 5 3] £ Jm 78 o R
PR LRI T HUSE, HiERfL AR BRI B (B4
KAL) BF5E, MAEOFSEAR . EA R LY
FH CODELCO A RIAE 1975 4E4T T — A A0 %k

fL. ZAUTREI T2 12 m JERRERT S 42, 71
EH L3900 5 (HE, RRIESE R TR 2
AL,

1975 4%, Iiab M IR A7 - 2K L A B35 4R 1A
(Superior oil-Falconbridge group) %% T H 410
AR FCRALIRAT Z RGO, IR Xl 3 ke A
TG, 1977 AR SR MBUFEE T — IO EHHE
DML, AR T2 H 5100 Ry, ZAER B T
BHRTAE, BEEG N (Dona Ines) 4 7 il
#AHE, IFT 1976 AFARIFURTE s RNLIRAT 2= Rk
P AR . ABI—AERT 1T k— L, 47317
32 m JR B AL ALV 0T R R, F 1 A
2.17% , 4H0.01% ,

SET 1 LT IR KR 2 )5, e
SCIRPLIA AR == AR AR ) E AR T R T AR Y
Mo ORIk A R DA R Bk 0 i R A, BRI AT A
i . WHH A, Cu, Mo, Au, Ag FIK:0 i
BRAGZ ST 5 AR W A X S AT S I e
RIS W25, DL RBRARBRAYIRIOTTE . BIF5E T
500 ZNHIRFE A T IVER AR BRAL ) . BRITE D BB AR
ALY — i A 2 A S el S MRk 1 3R 4L
TR GEEWARS SR S EERD M.
FRAERAL) 2 A AR RO R rh S E T
By, A SR A G AL W i E Y CEUAR BT - B4
W) /EER (W 2 0w s 0, AT REAT A A8 2 Y 5L
R 2% T RAE R,

EEN BT B SRS E U ) T —& 1 2 2 000 B
BEE, GRS BOEM I FEIRIRAG 22 R A FRSK I
PERIRE S 0 E TR A . BT DR A AR, 454,
PRI BT NSRRI R0 W, ka2
B, ORI RIS (AL B, D) RIFREE, 5RA
BALIR LU IR, HERAL 2 o3BT A R . RS .
H T IX BEFEA AR O B R SR B B2 L OF
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H ULBfA A DI R R S . FRFAE (1983, 1985) 15
W, BINA BB SR ALY CRRB
BEFRW ) sREUR B I A G0 kA ER ik R AR A
R C 1) MEENREERE, XS
B BEPRBLHRFL AT 1A T Z N,

1982 4FJRS , M4 22 1) 180 /A0l FL A i
THEER 54 A DELIEE T EER . M at
JUE 44 000 m, M 1979 AFAF iR jifs T.Hb T HTiE
(I3 AR EB MR 2. 6 km KA AR A 12 K
I, HH AR A B TR O S . HRNE
SRFE,

1983 AFAH: A4 A B G T Bk, (R F VR e i [l
WAL ) 58 Rk A 2R IRAERALTE T, B
IR AR . TR RIR AT A FIRESE AT A
Mt JEEAE 1984 AP iRz H . e, 5
TPk A 24 RIFB LR — N BOFHLE . BPEK
WA E (ENAMD) . 3ZAE] T 1988 AEXTH IR i
TEPRFERR, BHHR (Cominco) 2R, FLR

Pk 2 R R IAE  BHH B2 58 (Cominco-
Teck) %W, ik F /R LA F (SMP) Al
ENAMI i, BHAR—Z8 va 48 H 1B i TAF
BHAKK, [BEIFRETMAWAN &, AT ARigm
BT O I SR AR SR, 19901991 4,
SR SM P 2 B 32 40 o IR H R 54T TR 4k
5 TAE . JFIF BRI AT MRS . 97 KT 1994 4F
& RIFRIF ISR ZE I AL (SX-EW) [RIC

3 N 4

ME A2 IR EARGIH se R ik A 22 RF
O, BIRARMERBEAT R, 1T 20 48
IE], Bos X2 17 AR R, %0 R A AR
HHER—HUHT . TR0 TR A ERIE AR . X T
R e w0 R ARA ),

B (F8ERFTKES5HETH)

B EHT A8 E R Bt a B -SRI

1 iR 5

WS B HT (Los Pelambres ) 75 14
A= EEA PR ASE T2 ) v S e it g S — bt 0
BEA A A . AFEBEDS A oK

WAL FZ R T — B RHEN S ARN . %
AR AL TR O L-TTRA T, OB TR
W IABEA A=Y IE] AR 1) AR e AR Y — A
BRIRAZ AR IE AR EIBATHRAE | LA 5 AR I B
(El Pachon) BEARVE-4H, HIZETER] 6 km X 2.5
km B—AST7 [ A RAS R G, A AN AR 55
i WERRERRER B8 =~ Blfb , HEERd .
FEMGLACI NS BER B R B, R
BT, AR TRBCHT T A 1 e e 2 BRAE RO A
WIESKARE T, KEANEMNRERAY 5
. P4 TS

VST AT E ST ) A A kL BT B AR 3344t
A E A 0. 63% , f4H 0. 015%% 5 TR AL
LKA 0. 4% . FABRE AT B AL B LA
3700 77 t, SEH AR 1.52%  CHR A B
L.2% ), ¥l . HArARERZEIEE A 9 300 7 t,
SEREAR 1.39% , £9129.27 7 t,

2 MEHEH

W. MRS T 1914 45 RST80T il 4
AR RAH Y B B ety , R — e
SER M BR R B BE A R I & B & . b
FIT 13 4560 FA (<<20 m), FEFTLEIEMAR
Hr—J3N /9 SN [A] U JE VKIS 2R, (B2
R S RAE , B AR L, REZECF-
HACAIRI R T 7 AR 5 R AR R R O, R
I, XSRS S R T RS e, WL A
FZ LB EHEN X R, PO SERTFER IR
e VR RN R T LM 2 NBEERE R A E
AT T XTI,

1960 4ELAT . 75 1 307 Oihr 46 A 7 3 1 A7 fl sk
—TAE, 1960 4FXF A FOH L TR, 2514054
N, 1964 4F, 7EHCA B ™ )8 A 2 H 52 ]
], XHZo S A TS WA, 1976 45,
FIHL R A SR i S T2 s 1Sk — By, it
H AT A &, 2T X AR, =
F T LU R 56 2 1) e F BELARR M AR T A e 4
R,

1969 45471, EET M 2cm (ENAMI) “HF]-
28” 11 H IS AR — (7300 H o) A A ARSI
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(T AR B R A T B T, %0 H IR T X
ARG, HBER A RN ER I ERAI 5T . 4G
B LA OER, 58T 1510 000 11+ 2 500 f K
L TR R ph AR SELE L IR TK R, 4kl
HEARR R AR S MR A2 R . K R TTER U4
A T AE ISR A A8 A F BT 9T ) 3% 16 km Ab
E1EE 1 300X10 "W, mTEBEEMEE
BHAR L 2. 8 102 T K 1 (o Wi Al i A Al Ak 125 )
AP TSR HRTE 5 4k rpA — 2500
LT 2 MRALSR R X R RS AR
Yok, R F2ONEER, 78 17. 3 Wk TK1Y
bR R A 2 T AR A TR ECES: T A =g A8
i, AHRELEIR LB K,

YA FA R IR E S . IR A
B AL, e LR ) —80 H
PR M IR 2 R T, R AR T 400 A
f o, FEERE N 15 4 /km’, HEHSRHE (F SE
hn 1 ANFRMEZE . Cu>650X10 °Fl Mo=>65X10 °)
S A Ak R R Dl AR A Y — B, AR
B, AR s AR AR SR FR TR (& D),
- S T R T R R R 1 AR 1L R ME AR
Yy i RS LA, XA 9 LU REHERR ) () X AT
FPEMBR A 2R R T, HO A v e TR A
TR TR IR,

1969 4F R FE M F LI W . i T B 41T

P4 L
TR B ER AL 2 7
#h [ 2 f1Cu-Mo

0 1km

E1 BAEMENIEBHEREERREYT KEETS CoMo
2% (5|H F. Maranzana, 1972)
PEL e 205 0 B 0 ek R A b 8 2y 55 T A 2% L 7 M R R Ak 2% L 1Y
Cu-Mo 58 KM 18 A s BRI S R AL T80 A — Bl AL AE [ 5 7Y
AR —

AR AT T 10 ASA AL, 5 3 AVEL . 2
T U i AR R ER LA 5 R E LAY E L . 4T
B T PP RERRER TS S A PR N AR TR B R
KAWL . AL 0. 8%, 19701971 4,
MATT 11 A ALA 11 ARG (29 250 m) &
L, FREPERGAF] 4 100 m 2245, LA 200 m WA
BAERE S BR TP R R T P AL S 1500 Y LB
DAL Sk HL Al by e/ D3 B A A T, 2 1971 4R
ZI B ZE R, 7E 250 m LR EBAIEI T 4.3 14t
A PR, S HR 0. 8%, 4 0. 035%
VLJE o I I r 8 A B A i — 25 T
P, B2 1979 4F, 4AF, J8 T RVE A 3E R 1l
ISR FE LR A T Y b SO A & T
WASE T2 7 M, LA B s R I S A T
Wy X EHT R T RN, BT 22 km TE K
SERL T — I B A DR RIRNG &0F5  Sak
FHik 6 600 J73ETC, #RIM, 1A T RMBIF R
(50 000 t/d) B S FARAFIEAAFAE
FERVEE A REA R M2 E My e R
B, LIEE I REA R O a P Ed) LT T
LR FITER R, H B & LYk
7 TR 1) s it 7 SR RIR A A Ry SRt 34 30 (i o
A3 TR R — A/ NR T B LR TR, 1992
AEFFIRAE T, A7 RE ST 5 000 t/d, SRR o Bt
FAVE TR FITE R 5 DI AR A 4 AR A T A [ 1) S22
42 (Lucky Goldstar——LG) 23] J& % FE3
WA R EZA KN, 1994 4K, LGk
T S R T AE U R A B 107 i e 3 &)
82.500 CRhEM LG EBRA & 17,506 ), 1995 4
AIEF] 10026 , A F=REYKF] 40 000 t/d,

3 N 4

ST IR AR A 3R 1914 AR A B B O
FE . HE 1969 AFARA T T K BUHAL . mAHE
W IRIIAFAE, Xad 1 22 4F3%0 #A #5%™ , mHE A
SEANER— AP B I, A R ) B A
fige KT R,

1914 AR RBTHR 1 UAR M 1 76 1% 30 I 17 48 A 5
WA B e A i BASIES , (HE P2 VR
J2 PR AR LU HE R R A0 S bR A 270 £ T
SR R GERYMASIRA , IEJR S TARERE E T IR
REUE TR ER T

A (Be&ky X EhEas)
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MEXKEZ P S BE-BY K

1 MR 5 R, IR S AR R IR LA

P (Poplar Lake) $&47 FHH & — 5t
PRV P, B LTRGBS A R
PRPE RG24 72 km ZEAYIEAR R A3 (Tagetochlain)
W CHHFR A S ARALUTRE. 0 RE Bl
EARHEE, Wk 8401 340 m, IR T 0710
m, FRIEIE 40 m M—)Z20KEi8. b KABrEH
R IEE E A FARTREIRECK,

AU A A PR RTT (Hazelton) BERY— R
GRS 2 IIBUE KL . 0 IRIGT A LA oy
DR AELE M =S L)ZE, K VR =L
ZRA R, P L R R
MIPRE OUTRUE , AFEHPIR A BRI, (H/R 2L
WA FIRRE I 2, KM AR A PR IR A Sl gk
A, BRREMERK O R AR, R EL
B P AR H A R A E LU, RS . LA
F 2R A% K (0 2R B R A B A R IR AR
HET, PRS- KA S (BFP) 2R
RIS, E W R AR IE AR h R Z B T HAT
ZPME R E ] BEP, 3xX — WPl AR B R v 4 22 0
FU, IR TR B BT R K & Cu /Mo B
b, 55 W, R SRR ARSI
BFP), FER M AR w25 —1, vl &
EHRASMAE, IR Cu/Mo 71k, 5B
Wiska BFP B £ e, Bk s A bl
JEBE NNW [l 5 Bk UIE] , ARHE L 15 A B LA S koA
By SR 225, Al RS 7 A [E 1A O
D e o A P N SR VX (=N TR e 7 Ao

W R — PRI AR AL, A
FERM G REM, MR BFP R ABIER,
TS B BEP A Rk 1 S A8 4k, il A4S 7y A
AL AR O R  IMKUCH TR, e
b FsR Ak, AR REGTERE (BN ifL /e
ST ) 2970 2 700 m X1 200 m, KAHE )
K& NW—SE [f],

BRIMART ] 4053 BN FISNE . A AR
A1 AN IXF LS, 2 A Al LR A P4l
AAEAE, Batk Mt WERASEEMERT,
BRSNS AT Cu/Mo B4k, B A5 A%.0 YRR
W S22, 500, FE LI KSR I Y

eI, IR W s R UL T R
AUk, AR A A, Habk K
+ . R AR A WIRE B
T 500 WUJLURKSER T BB B, Jeii—
SR I P AR NAEE A SRl A . SR A, R
R/ ERG £, Bk S S 10~ 2%, DIk
B, SR AT S akle . ka1 e
By, A B EANT D0, moAREhE ek
A A5 A1 (%) R A 43 A L, T AL T PN S A e
BFP — B it i . & A 4 o bR R R
Az,

W I PR32 B R A B E sz, )2
MBI )7 NNE, NW, NE #l EW, W5
I KA et X SRy s A=A, BEMTRIT I T 3
WHF . R AP A2 BB W E s . 25580
BRI BMFEZ T2 60 m AL, R mt Z4E
WARGREY , PFUA A A RS A T w2 ik 24 4E
M, 576 BFP B At =i Z Bk 240 . i e
W BFP LSS R RAEH . BB E 1 s k— e R
KSR, Wiy BT A R sS Ab bR A

2 MEHEH

T T B PR AR R R R PO AR R 4
e, ZRGESRAEWRS RUTBUA TR %
TR BFP A0k 56, B IRAEIA 5 & B £ 5
FI I HbER Py BRI A 5, T HbERfb 2 I A
ZKIEH.

U AR T b B B R GG 1971 4R,
1971—1972 4F, #E47 T LM BRIb 22, o IR
FRER TAE 85504 NREE, HE 1974 4F4 50
—TAE, 4, 7ESCRTEIR X AR A B T —A
B AbX, 1974 4 9 A, S kA PR 7%
AR T T TS, 78 B30 LA 1 Hh B
FFTRR, B 5 AL T 1974 R 5ER, WiE T
P IR AEAE . BEJS 0 T 286 MR
K1, 2] 1980 45, Z IR B T —A RS -
B, Bl 2 A el diak . BY 3R 32 LA
75 200 m Kb AR REMRAGETAT, EATHE BRAR L8R,
T ) A A5 7 T R 29 60 m %, HATIESZH
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W it A 1.6 A2 t, B ah L R 0.33%
MoS: 0. 015% .

FEHER AL 2E A T, VAR 2T T 4
BRALSEI A, ZREE 200 m, RFESHE 100 m, 7E6°
Kz b, RSN S] 50 m, £k 100 m,
ST AL B ZEAFELZ TR C 2, £
TR B 2 9 - S RS R, S HRARIR
JE0.25 m, RIS, IR T IEkr —80
FIRES T B H RN BR ) 498 R Al 2 e 4 SR
By, 7E0 PRVEIL MRS A I 2 /N 555 (150 X
10°°~500X10""), FEW IR B RHARE , WA
B, 4H A g R AL 2 L FE A R AR AL
P, A A NG IR A B R AT AR PR L B b
BRAL2ASEH RN, ATRERHL R 32 Ak
B2, EH i R Rk G R AR 1,

FEMBER BRI B, BT TS RED, b
AT R B AR AR

WA R A T2 w5 300 G (%
W) M5 299 G (i), 2R EW
], ZEHE 800 m, BfHhfm AL 330 m, fiZs wEil 45
R — IR AR R . SHOER Y 303°,
KAC TP AL 4.6 km &b, 7 FRAL Ti%H
REFVGRE 4 km &b, AL F—ANEFREIEI#E S
5 P A i

FIFHZ vE &K (McPhar) GP—70 i gk i
Yt T3 AGHEAT T Mo TR I, A SR 1) 43 Ry
1 T, (HEAMEZEAR N £25 nT, Wt
ML, ZREE 200 m, S 50 m, 7EH IR L7
T, SRA 100 m FZRIE AT 25 m B, A
FREEMZE DA LRkt T HARRGE.,

(BT A 7 5 5% 0 M B A4 SIS T v 9 4
Ao 2SR RANKIR . EM EW, HiEHE
KW, EMTRMRERASE TN KBS MHT R,
A S NP S0 S EE , Em SN, B
EZX st e RS, (ARTEXT WIS
TN S ABRUST RAREAES,, B4 RwAT
HE TR, IRRIIRIE B, BREERE
B, WESRWEAE T BEP PN IR0 Tk 7a e ),
JRUAE R I 45 SR X6 B e B B ™ R A T4
M ABENEER R LA BT XM fs
PE.

FIFHB A RS, JEih A (Scintrex ) A HI Y
IPR—7 H2HLRBR A AR (Elliot) HiERPPE/ F)
15 A (L5 kW) KIHL. #1778 kAL
(IP) P, D0 o0 a2 v >R FH PR AR HES

HRFE 100 m, [AIFGAREC N Ay 2 FL4, 40000 &z
&, FIHSEME (Zonge) THEANTH GDP—12/2G %
WHLFTRUE (Phoenix ) 23 A IPT —1 & FHLUT 2
SRR HEAT T B AR AR I i, (R 100 m, 7¢
M2k 1 160K L [aks &% N=1~4, 7EMIZ 6 100N
- N=1~6, GDP—12/2GC VE NI HRB ARG T
MEEARRS (DL N B, A Y T A Rl AR £k
) F IPT —1 S IR A S R/, T
R M, NS R A T,

AR N, T ZF (ns) MZINE (mr)
ZIEMAR KR, 1 ms=1.75 mr, N=2 M
FHARZESUR T 1, —RIIEESE (500 Q -
m) FRGEZW R PU AN 5 55 1) AR 5
K, Ik, BRI, 720 RHE, A 240
WAFEFE B BHZRAE (<100 Q « m) . B/E—A
BLTHIRPEREM . BT 6575 BRA— DAL T8 IR
ZRFAZ 750 m Ab, E T 2957, X 2L SRy H B AT
N — AT RGBT AL, 2 55 b
FrE AR LR (YR T AL /e S AR A — 2,
HRAEHLBH AR ZE SR, 7 R JA L B il AR 2 K/ R 2 km
X1 km, KHlER 295°,

E1 RE#MXmEERERSHE AT
PR EAERE CESMRE PR . 1993 4F)

WALRGER R TR 2, FERHERIR 2 P35
AEAR S N, S T RPN Y EW [
ML Lo B IR A 2B 3K 120 ms DA b, T4
IR BTt E R 7090 ms, BENREH &
60 ms) JEFEIZY 3.2 km X 1.7 km, KHliE 288°,
X3 A7 91 ] 5 e S A Y B X B AR 4T

FL BH R R A3 S8 5 0 A B il AR 4 235 1)
AHIG, AR AT LA 7 LT S R T 25 1 N 2
S, RERFERFSE X A U AL GRS, T
o) P S R A A S ) FL REL SRR AT B2 FH AL TAE IR



WE M BT SUAT
TEAE RBE

8 B R 31

500 m

2 HERMMRBEESBE AT E T
BWEhe (EAMEPIR) . 1993 42)

WF T e BRI E o MR A SR S R R, 57 IR
WA P C>300 Q « m) 47 F B i AR
AR AE G, 2R A SR r B el RS e 1
ARMAERATRER B/ N AR, A Z SN AR
BAK , IF RBA A0,

3 /N %

I ) DR T - R phy BRI A AR

TR . %R G SRA RS IR T Mk
I BFP Ak A ¢, $00 FHHh b b BRfh 20 i
T RE I o bl S R 4 DR L JRASTE — S b 68 S Y
WALT BNEHER . HhEk {2 h (4 i = nl g5 5
JEH IR 2, AT AR S KL BB T8 M
TOKARRIEAT 5, AR b TR R0 245 SR A B T ) B
W IRLAVE— K I B A st A= A2 5 42 B IR 1
BFP RAMKZIMIA R, P e R i 1P il
RBIEZ N BRI /e A 1 AN G I R
ARG, FPHARSER SR A IR & AR R i
IR BHARHT . WAL T B AR SR BB LT 2 1R
ORI AR . 3 — 55 14 DX A i R S B
A RAG KIS L (226 15, KIAIHE A
B2 THRIM B A5, AR TP 7 3 35
W PRI AP X RE A 90 A A BE S Cu-Mo R4E,
HRE, AIE—ARIZEARSE RHE A P e
B RS ] T X — AR, A X 1P e )
WRE RS TP S AT AR, 25 R T 6 M ERIkAY
BESWIR,
Wh (FeRF K5 s gH)

EMXKEBELRSEET K

KRR PR AL 5 MoK B8, J2 20 it
28 50 AR BRI IR A R IBLEHE IR Z — . %87 IR
(2T rP o M 65 B 4 5 B T D4 R S 1 2R R
i, DX B R AT Ve AR T 22 A T TR i
. ERMFPIRBE DS . RRMANE, R
RS . RECAE S, Hrh R SRR K-Ar
RN ZRAFE T 354 Ma, ARABAW IR, 45K
He “ERFRNROEG , KEGRHLICS . B ITE
5, KB RN I BRE BPIRIE KIS

IR IR IR 282 o
T X, #lR AR SRR S S
ReRECH)Z R AR T PTIE b AR AAMOC AR .
W AIRAE TR AE R A R (B 1), BHRAER S
HRER L REDE , HARZYS 8 km®, JARKA T 1]
SN, HAEARIUA /NI R A TR A N
. EAKAG, 2AHRETHY SRR BEIRES
. FET YA KA 70 G R R
BRAT, HRARZ), A% 230, BabE 240k
o B RAT, AR, HP R A B G
LHe. BIE- WA DB IOMEASE, A
DR I AZ 2 A R RE T IR B by, A

B A, WERLAAEA, WO, A, &ika.
MRS e ARE, R ik AR,

RO TR R RIEE , 72 NNE E Y
TMAE A B 553 EW S [) B A fe)— U] B A
W I AS 23 AL, RHCAE B N & B I
WL TR A I, B AR KR R
A, A SRS il LA T A R e, B
BAD R T2 T RHAE A RN . F20 s L
B A S RIE . 9 IR MEIZ A 1 500 m X
1 500 mX3007~500 m,

FEG R Y R, WENAEYE, W
W, SR MINEE, RSB F
KA, A%, b AR AT,

WEEHR I 7=, 1) BRAMCIRRIE T A A
MYABRECT R, BT T A APk P 2) &
RYCREI S AT TRHAE R &N, B — Rl
0.057~0.2 mm, H KN 2 mm, M A HHCR
HORO YUK B EE ; 3) 5 R SCHROHRL R
T AEERE SRR B B TR0 A2 s B
PNZIRENIORIES SN

TALEARR T ERAL B 2 S A K ks
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Gy,
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%/
L4 [ s

B 1 KELY X5 E
PP mRRAGEHAA KA PR R WK O RO
D* WA RET B RRRS; D' RERRRANE; Qv
Ak ;s yor—FE R N BES s Ar— R BBE S K s a2 I B 2
o MEINRHRAE R A s S e sea NS s I IAE
F Lol 2—H SRR 3SRk ik A HEH T AL
St 6 AR Al TSR AL 8 HENIKTR

JulRw ik, SHEAIECE 5 R B KR R Ak
HAp DIRT 3 Fhidhs k3

fEAL . FEEIE BA ok W kR 85 R 22
e, PKFEA 0. 5710 mm, FRAEILHEE H B4 SR
Bk, FFEik 16 m, KARK, AFERK AT
W, AHK K R RCIR A g w PR B R AL R
1.

Bath ., FERE TARM MR L
FA SRR WM, R T W28 2 B K AE Vs
5 . BB EREA R .

mEE AL, AR R, SRR AL
T AR K KARAE IR =40

IR AR S T o A, DAAR RS LU R i AR
oty AP R BIE AN, 1 kAR g A
WS, TEIREE M L, B 300~500 m LR,
AR R BTN . AR R ARIX AR R R
SR Wk A S DA B I = S o i =11 G
A R e A A . B S RO R iR
wY . FEAETD SR B RS,

HRYEA™ AR SR L AR, nDE R i Ao R
SABEL . 1) HEIEHG, T RUR Gk A2 16k
RIFEHT 5 2) AIHEED, TR 4 A 940 ik
(K . IEPEA RIS =B, ey 32
BB, A SR AR 3 — R EE Ry 285330
Ty 3) AY-EEN - HifA . AR EASHEHY
b B A AL 25

PR B PR a8 B2 18 R R R

#a CPRFK) L

TT=xK490 a8 8T K

2L FINBEA AT R MBAL L T R B TN
BN, BEMFEB T 55 RS 20 12 km, L7
PR ] 105 MU BT 1978 4F & Ti%0 IK,

WAL Tl A A Z . LSRN AL
Vg U 510 T A A 3 P b L R
AR T FA TR A 3K st . %l U
A R A DA e — B PRI 3L, Sl e—
Jes A, dEPE ALK R . S
ICVYIBERR L, P AL T SRR 1T B GV ) AR R
DASRIRI I, R SARIIORRA , RBeR
Bl b7 JEAS (B 44 km 2875 32 km ), Hr
TP KW ) LM 52 . ) SR
i, X R s A E A

HJZ AR L. KifvFR A KRG # . Hioc
LEiRS ) Al e TR i R & S I
HHEBTKE, EAFEARE . THHRFILG
RN APRIRICE A A . 2R
RNOKE, W, fAw— " BRNEMEEE,
T — RN PRt O LR AR S . TR
AT A A

P N AR R BN REIE . EW [n] iR RS
SRR, 5 EW A 2 25 NE 7 Kk
FHEEEE . AU “BBs” R, thFar iRl Ak
R 2 sk, SRR SR,

o Y AT (R FRE LU 2 TG s AT,y v S
RIFUG . UAERARMRATIEL, 2580 IR
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) e 4 TEARE IRH

8 B R 33

e

(B HikaakEZ2XrARG X, 2208
PR EZL R RRAE . APRHRLBEIR AL b 5 AL b BiE
HHAL,

Xy

FITR

ORI
R

33

7

§

/

o O s ] 4
B 1 ZHKAET Kit/5REEE
QM ER,; IsHREPLLINE; O BERLEHHAKSE; €—
FERLTA . KA Ix—8 B R UARE A &0 KA s »—HDRE
WA rm AERBEA; Qr  ARES ; 1 4Tk RIBERAE 5 A 5
2—WiZ2 s 3—FAT NS A—HI K

FURLAE A CULBR LA A ) H 88 1E ALY 200
km’, FAAIRALA, SRS, th—HURZ5H ,

WYk — MR 4.5~6.5 mm, WYL R
IERA (400 ~5000), WK A (An 8716,
15% ~20% ), AAPE (30% ~33% ), Btk (3%
~506 ), K-Ar [RZE MK 178186 Ma,

R RIBRIRAE R A CERIER) AL
JUJLEIr K BERIREA TR A A
S, A REENTFZ R A—ER, Ha
ML, DARRiE R gsioh 32, B2 RIBRREEH .
YRR 2.57~3.5 mm, BT WARKEA.
AR OER A, TSRS R . kR R
0.367~0.85 mm, FERFIERKA 4006 ~50% ),
KA (1526 ~2000 ), A (28% ~35% ),
~hE %), WA ETIRA . A SRS
% AT RN EEE A, TI0 K-Ar [F7
EAEW A 154 Ma; 4% Rb-Sr SFHF AR N
(154. 06+14.65) Ma, #I45" Sr/* Sr{HH 0.703 1
+0.001 9, X 5IZ ARG P8R AT Se/* Sr
fH 0. 704 6 fRHZIT .

165 BE A 5 kOR 5/ S bk (R 0.0 n
km®) 7=, HAP PR R AR . AR
HRLAUBEIR AL K 2 AL ik, BEA Yo bR 322
B, IERKA, fHRA, SOERAR, Ax
Bl VEERE™, JraTe RIE ik 4E,

2GR HIX AL B 5 25 A R S R 51 MR
TR A T ANRLRL BER AL S5 19 Si02 S 74. 4800 ~
76.44% , K20+ Na: O Jy 7.98% ~8.28% , K20/
Na: O {4 1. 117~1. 42, SR S e & F AL

W PRIRAE T AR BEIR AL b 5 ARl 7 1) 7)o
B, WA RN AN [F 7 W2 FE AT 22 B
LR, TIKEZA 2 /. 1) MDA
KWk, MkSE2%0k 0.1~0.5 m, %G5 13 m;
2) M-I K Mk, BKTE/NTF 5 mm, A
W AR EZ XA TR S, B AGE M T2 NW-—
SN, HkomiE Ew, HEREE 6 a7, 101 4%
Wik, Hrp EE A 13 &, RETIRBBIR K,
JEH 360~1 280 m, ZEUKT 700 m, “FIHyJEREE
13~31 m, JEFE 200~550 m, B AL 2R
AFRIR . B3 2 G M4 4 .

WA EARISHY . ORI, Agedifk (¥
Jik> #Y, R RN S A

— AN REH R 2 Rl 2 UL B A 28R
AL, DAASE R KRB R A0 R & L il
PLASEAN (W) R R0 S 38 57

SR Y EERERE . BT, HUCHINEE
W KA EEEET ., TR, MR, BRI, AR
TR HRERSE, SRV IaEHKA., fKA, 4
g, KA EE, PR, Jriga R b a2 e, 22
B, SRR A S,

FEEAW I = O 1) WA K kB S fe
PRREGZ SR 5 2) AW kb A Peik sk Sos Btk
3) W HHEB R ORI 4) IR AR
]t Je B 8% AT SIS, WSR2 8 2H
R, HEAHE Bk R 356107,

THZRYAE AR, DR
S BRAREER, DAl 32, MRz . SRR
SRR, MRS YR

VT Bl A BRI AR B A LR P AR MR AE
D) #RAtk, KETARMBPRIER AT, 20
2B 2) & () YA, FEAZ NE [l
Z4PE L A3 AR AR BEAR K B A FURLRE A6 B 7
L BTN E (D) otk AdE, A ek
W, FEEHRSE 3) kEfk ., RIUCASFAEKEE .
ATV RE S0 D KA B 3SR T 21K
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FEALAEINHFIE 5 4) OPRl KA = BAL . Z0raE
LRI 5 5) BRAR IR IR ER L A 2Rk e A1 1 25
Hrpi ez (4 JEA S L e RO
DI WRE TR e—m, Rk, mEegsh
MEEEA PR AKBE L, s () &
PREg M H AT BB A1

AR 9 2 ). S — ) BB RO AU
Y TS BRI ARK A A R AR
WGBS Y) . BT JCHEARE DLTE 58 " IRHGR
BARY) 32 28 B . R UR I SRS A R
TR BN A Se K, ko AR I AR A AL
= ) SRR Ak m R, R, 7Rt
B IE R R, AT a0k 3 BB, R
A AR A1 S KA K . ORI B, 2R

TR AR EEF AR, B2 VIR Ber s A
ek, R R R B, AR 2 T
BOIRBGIEIRT= Y A7 I E AR RIS I DR DL BEARAE
BEEE )it/

XA R AL A 2 Rk . —FiACy
ARLALBEIRAL B R BES , — BRI A9
PEAIE A RS . (B R R E A e B
FHRBZ , FINEHRGORIRY . 0B s UIH e
SNSRI NP Epsziw sy ) SR R E STNER AT S
F IR FBICR AR LB G . BT LA AT R
H1 -5 ARE AR SREIRAE i 5 FIA S BE S AT G 3 AW
TR 2 GBS G0, JaBE A Sk B G e
BRI,

#Ha (FEFR) B4t

ERAXEMBESEETIK

IR ERIRES BUAHH™ PR A A b 5 e A P L
BeN, IRt b F A TR 1 43 BAF 1975 4EAE
BEHD X HEF T A R A B, ARG DAL ER 5 kB
1976—1981 AEXF AT TR

W RN Tt 5 Ak, 7ENSE bS]
GRS HAPAL R SR — I, SR IdL AR
TR 7R RIMI A, ARk s —
Hole—HPU R, WHEIX 2 & EW—NEE [/
Wrgdts , ML . ARG Sh T arama, IR
Tl ST PRIIE WS 0 A

DX PN HH 2 1 b 2 T2 kg v ey A B R TR
HAI RIS, S ERE, TAERKILR AL
B, ALY 9006 DL b, #EIR] (K-Ar
G5 AR A 146. 6~168 Ma) [H30E 8hil & 2%
NE I EW [apgadifaiil, DX P9k LA AR X A )
WAL & =, XABHHRAA Z 2N A
BRI ALK AN A A
TRAEAT, a0 T RKIERK A RERRS,
M2 T KLPN, XEEHE ) 24
JEW L V) 5 2K 15 KT A e, e L B
(K-Ar [ Z 4R 0 124~131 Ma) HAFIES)F
BL%Z NNE MsEhil2y . RaBRARZ R RS
BRECA S, BT el LU s . — S
X4 GRD LR,

ST R A AR L B AR =2 e
NEA— R AR KA, o0 B URRR-A S
Bighk) . FET YRS IE KA, BRIMSUER

., AgEMbERabE MINASE, Salbsry
fE . Si0: K 59.51% ~64.91% , K20+ NazO K
7.14% ~ 7.86% , K:0/Na:O {8 Ky 0.61% ~
0.88% , K20/Si02 {4 0.048~~0. 055, ZHEH5%
MER 2.67~3.51, EIE R 3.11, JBSm Pk R
IE A

KIERHGE B KL AT NE, NW fil EW [1]
3 Y TE AL , B R AR 7R Ll il
G 2 DA AR A BN (B D, T AR
PIRRIETE AR 2 1A . 76 74 B TR PRI A AR BRI
W AIRE 3 km (% 1),

B 1 KERSAE RIEEE st ok 4 15y
AL
TR B G R ALK 5 Agor 1 BE A1 38 K BE
Ty BARAE RS oy WBER KR E ; BA 505
B o B TR de BRI K B v 46 B
oy RO I A o KBYE s Ar B 5 1T
LB 52— BB KL PR
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AL R

8 B R 35

R1 W ABIEEHE
2 PR T VA B

b REP IS SN

o A WU ARl LR Y P R

K 1700 m, % 300~
F AR 700 m AL 1 km? 4L
R 500 A4k

K1 200 m 3% 200~ 600
m, AL 0.6 km?, ZE
600 4k

ARSI BT . 52 B
B RFTR I

AHMEDE S L RR /N
¥4 B A Al UK

i P9 Ab—2R Jb—R 9

PALHE AR IRy e e a

M A A AR R R AR L

s [CYENR €A VR EEPN
WA HYIH g

i RIEFHT IR 7 BERWHOIKRIEAL 74
AR IR i RINES

W PRI B 1 Y 322520 LA A 2 ik
e o i I € N T NI 20 & W S
& 5B ATRA A2 MRS LOR YR, 4k
=, R E SRRy, MR 2R
5 2H %, Re #1310 "~19X10 °,

HERINIEABBARA A 7 AT, B
AT LR = s, 13 EW, {8 N,
B £ 50~60°, H &K 700~1 000 43K , J& 20~50
m, ZEE 3507500 m,

RIERHEE R A 0R A  h A 7 AN 4H0 A
Hr FUBE e KA T 25 8 v AR A 2 RER 7
liff 60° 44y, WK 350~400 m, J& 40~95 m,
FER 205~275 m, HARHAHEDN, KILTZ 200
2K, JBIKE 10 40K, EHIL T2 200 m,

AW RIS EERMAMAR, FEE)R
YRR, SRR, EERET, B
U, BT, INBRD RIS, JES RS 38
SEATRS ALY s S R ARGy, Hor
FEREAK A, KA, A, Btk ANA,
Ut A, BEK A, A, WA, Saa. B
f1, EAMB L,

THZREAE-EAEEMAIR, ki, 2R
g a5k %, IRk, AmIBCR . MaRR A B
N B

Rl RE » FEARE, ik, ek
Hoerfh, WhatbmsE A, e EESEEH
TR, KRR EaT o 3 AVl ARas

L) #fb-fkfbiy . FEEET 2 SR
fARRA T, AR, A REE . % AT
fb. BEAEHECAEE , WAtk s e, o 94
BRAYE, B A, Babk, WAk, #@A, BEK

A1 BRI A AR R R A e Ak )
SUE &

2) REAL-BEBRAB I AT . A TRk 1
WHIIMI, LT FRIPISIERBEE | BhREH
b PN B2 LA LR YA DN By AR L L A0 5
TRARE R, I 2RI A S AR
R WP, AT YA A EE A, ik
W, Antk, nALEART A, dHA, HE
5, LRSS L R AT WL R AR IR B R RS
WIRZBR=

3) BT, A TRE- SRR A ey
M, BRI, 57T,

W TE RS R 3 BB, A R AR By
B, SRR B A Ok A B B B, R
Wit A . MEARE . RERE™ . WEECERET. P, W
WAL, WA, Ao, FIRAOMB A, HHY
DIRRIREE & R 3 A T IEES Wb . 8 BUREE 460 ~
380 °C, PRI B, AR AR T UG
B NE BB, B AL A AT, A, AR
A, Bt aE, e RAKE AR
PR T AR, TR Sl 350~280 C, It
W BERRE LB INAESS 1 Bt b, SUSE R N &
SR, PR B, SR 1 Y R
LT B OO, AR RIR
Y. Wb, DS, ENTEARRE IR
M, BT B, EARME . AR TR
SCL BRI EE R 250~150 °C,

TR ERBF SR LR, EEAIRE R
460~280 °C, BLH JLMA B B —EER R T 200
ik 6200 . ZAHBEIRP T WA Ak, B
WEEHD 45

BT Wiy &S (H R 2%0~~5. 9%, . LIKIRTE
ERTACINESSE 1A= & S/

FeEME L MG 3 -5 20 S A Y] %R X
PRV A S TR AL 1 B 55 5 007D e B v Lt
PHERSE 24 PN HE R T Pl (o 2 2 3 s ) e A
B, TR T KRB R R . S 0 R 4
TR AT BT A A T AN A A A TR A T8 B A
&, SELg () Bk FREHT L E S . REE
TERE T R ERRE A AR f A5 A =X R S
BV IR,

#wa (FEFK) M
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W 158 E IRPE oA russRzts 2008 4F
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ZEL FHE Y+ EBETRK

M TERE-Y KA BT R AL 2 B R
FREBEN, 7 20 40 50 AT T AN .

W RN T4 T & 5 =TT 40 2R 3t %
i, Zm A E R R, XN HEEH)ZE FE T
WA B S ARE S A R R RIR SR A . T
TR, X 2GR A G, R
Wral ks . FEAU SN, NE &iE EW [0 3 20 K
2, FEETSZ AT B P mmiZe, ix 3
LT L1 S A A il A AR = R AT R IR )
fi (1), KNEREIME, H5RAWHA
K, HAZENE SRS, TR RS RA
VA Z A . BN SOA Th IR E SRS
Bl 5 = EH R R S B 2R 8 B AR 9
Bl TR A TR A BRSNS AE A
FHERBES . 5N, . HET IRIIERE R
Y],

]

SR,
2SRRI TS
QI‘?Q?.?Q‘AQ‘.“ X85

KK

%"l
w 3
XA X

E1 D) &% G ¥IkitREE
Dil, Dia, Dik—TFRAZGEMIAL, 5104, B ; Ora—T
WG AL P —BALRE; f MR, 7 A,
v BEE em— AR TREES; m A RIERRES ; an—BOR
16 Wi rm— ALK B CoH—F4MA s 1—Wi2; 2—&F s
Bl 38 Mo BRARAE B A

B AR —Z M BR A E R en ik, H
s SHE R BEIRAE K R RE SR A
HW BRI . K 2 600 m, $E 750 m, KAHJ5 ]
9 60°, BRERMWAR 1.36 km”, HUAZ. A6 FlA 5
., AU NW HINE [m) 84 38 (A S SR AZ A
AT A AR B K, RBEMUA ] SW
Mgk, HIFL 0.8 km® , TFBE wpIphdst, AT 5
ZINEA A, ARG R IR A, JEA1k
HI AT AR 1Y B 2S [R] S PR 2 Al i ot
18 30~~40°, A EIFRIEEE Jy 1007~~300 m ., 2
dE R 1/3 5 VO™ AT S5 A5E 1L 46 b B ik
£

A B RPIRES A L T A AL
WOCG A5, LRI EEH 0.03~0. 16 mm , B i
K/ANA0.3725 mm, BN 47. 5%, B E
BOMEIK A (35.2%0 ), KA (An 13, 270),
A 23% ), Bt A%, AINA G% ), &l
VARG, WG, B, B5a e A,

WARBIES ARG Ak A 1R &
TR, MR KRB, AR TR T RRR A
EEL U S R 5 s TR e N Prag ok A LB il o
i, R EGEAAE 3, AR R
AMKREA R, K351 250 m, AJEE K 112 m,
B B A 22 50 IR BRAE O TR A 2R
Hy=R G BA A —2, EmiE EW, i S,
BRI P ) AR AR G AT R OR 2R ST Y e
GARSH R, PR RSMERHT 1 A R A TS A
e, FUIARK 400800 m, JE 12758 m, #"
2 A, RRKEAMEE,

WA AR E 2 BRIRAE A . A
PR A AN A RS

W = = DD ERRRAER AT R E A
EERET A1 0 0 UK A D Dk o R SH 4 22 7 ik i) A e
R 2) FEfAT, VSR SR, Sk,
A BN TSN K S K . R SR
Wi 3) FEY KA, VT, B Mgk 2
EIRGLIRFEH, M Re S0 22X 10 °~188
X10 ",

A FEER R, AR, BUPREE L AR
—AIE KR, AR, B KR AR S, LA
(R IR YLtk A8 15 R RFAE
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W tEaak: R

8 B R 37

R T AR AL FE BERAE a2 AR I B ol A2
AR A TS R BA A, A Rae ik
B IR AR

AR AR FEUREEL . B AT, B fR
MP=BEE, AAEFL RSN 4R 3 A7 . sk
AN SE R Y Y (i SB U s A B P
W 2 MR ST OCREY) . TR
BURATHLBE

FEFAARJE FE 300~600 m JE P, A 857 2
ANTRVRR BE 1 A8 o R I AR, FERD IR B A
L SRR AL G . A RSN AT Ak 3 AN
A KR AAW , —MBTE 1007~300 m, S
PRI R EER AR AL s BRA-ENA-KIEMA S
o, —MPE 200~300 m, BEEKH AT, HE T
YD s BABRHMER AR, H LA ELACR, Aotk
FEH R

SEL AR IS . A TR ERIAZ B AR
RS REMEES KA, TiE A0 TH X, 3
AT N SR SRS 2 B AL RS A R
FERERR N, EEAESE YL Ak
W (70060 ) FBHEA (106 ) ANETHHEEL K
BT, FERES MG aAaE A B
A5 A ) FTdL, B:4 A 8 0L F LR
W—y . Ho o SR R iR

W RAE . HE L ABRIRAE b5 A oD A B

OIATRRRIE . RN IR TTA RN, AT R
BRI S T AI-H R AT Ia9-H s
Refealy ), HPREERe A E, BB, ERETIK
Zo WA S AT T AR AT A AU, SR S8R 1Y B
R, Hw Sk 2 AEE . T SR
WRR) FERETAL Y T BRI A,
Disi e, s h £, BHET IR SN
S TRHERA-EN A KIE A A0, HAE R
Wk, BB SR TEEE, AR Rk
W, BRI, L) E A Rm AN, 2R TT
M N Mo—>Cu, Mo—>Cu, Fe,

A AR A 2 B 6 N B, AR R AR
WO . AR A AR BT B s AR & RE B
B, AU B, PR Be, TR B, IR BB
TERIY F AR B B B B A ARAEHT . &7 RAE BT
Bod it SRV ERDE BUEMEAT . AT 055, i<
W B R, FMEASYS , WRERME. b
RPN BOE R A 9, H = A T g %
BRI B R4 o TR, 3k AN B B RE
SRR R = IR S A, SO B A B
ERALY I TTE S E N,

W RSP 2 B 2547 R 25 B R R e S A2 AR
O K,

#wa (FEFKR) LA

TTHEXREFY Fa8BT K

T KB TH R BT PRI T8 /e
B3N, 0T A GRS R A 7 — O /N T
20 228 70 4EACKHE RAEAT T

R T e 45 JL R Y P S i B S L
RO AR R, X N HUZ AR =KW 2 A, v
W FEE A FEE NS PR AR, hE
“AHR R A . RHRAINGE . ASREA AR, &
BRESAIS . R 2 R EHoeh e B AR5k
INdAmRER R #r 2, A R By 3 A AbERE: 1)
DHEZRRA A N E, AR, JBEX
F350m; 2) HAMBHEA, BOAKTHEHE
FRRA . SIRRAGZ A = A T A, T2 250
m; 3) FENKBOHZA DAL ERAOEEA
s JREEZ 110 m, EAMED X 5 BBl b A A e
W 2 b R o A A DR 20 kAR K LR 2

WX AR A R B, 5 NW SE ], ZE i SW

MR 1, WK H . 76 NNE—NE [1] B 24l
NW-—NNW [ i3 o0, #5008 Frh—3k
MR A RR Tk L2 A B2
H-SEERT IR (B 1),

Fer S S e U ey NI S R @ e AT e
AL Bk . i R B AR 0. 62 km”
TEEAERN] , FERMIE A& AR, B
2WRAMERSGR, PR K S
Wk Ja B T NEMarE A" =8,
MR LR 1) K-Ax RN ZRAEWY By 177 Ma; 552
W ARLAL BEAR N KA, L K-Ar R R A1k
113 Ma, [RIFHFE AR LR 5 A 20k )
BERINK AR ZETIIMA.,

ORI E K, B BB — A TE RS,
¥ R R RVELRES . I KA (An
397~40)6500 ~70% , IEK A, BabEE 5% ~
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W S ELE IAPL enatarasfztx

S A—

0 400 m

[

7

1 BXRETFHY RHREEE
Jo— R GV T 5 Ixws, Jxwe, Jxw—8 B REXRINAA =
HOBAKTASR, BRAOERD A, & MEMESE;
O HRIINK A ;s oo MmEESAIK: 1 & Ra: 2 Wi 3 -
BEW A

1026 , AN 3% ~8% , /b A AR ,
R0 W KA R A

MRS S , IRERE,, RAMEEREEH , AR
Y Pi KA (An 56~58) 65% ~70% , M= hk
1506 ~200% . #EA . WINA45 i 506 ~10% , HlR
A0~ , MINARIERA 2% ~3% , BlIT9a
A R I A 5

HRUBERIN S . KRB, R UBERSS
¥, BESRFE RS A, JERTARLE R 0. 7~ 1.0
mm , 2P AE—ARCRE A, 5P bk
£ (An 39~48) 50% ~56% , LKA 15% ~
180 . AU 4% ~6% , Bt 1000 ~14% ., AN
A1 5% ~T% , KA 0~~5% , BIE YA WK A7 A
%,

NNE 5 NNW [ i Wi 458 fe B s 42 il 5 vh—
FANERG AR O A VE, 7R RA A M,
YRR BEAR N A AR 5 25 1 L2 1 2= 2 i 42 iy
e T A RE, Y RAEMEEARMTAY RE, &
WA K R, B a Y REMENA-E& by
K, HhUAalray Ramhka, ekt
(HAW—RS ) KIKG . AR~ RAA1k
A Fay Ra-EMa-alTral a8
HABMNLA S a8 RatbkR s a—>4hH s
o TETEEMIALL A R AR IR 1 500~2 000
m, FEZ 400~600 m, EXJLKEILK, e
K. AEEERA K 2007300 m, ZE 400~
500 m, J& 200 m, ARAUBEIRINK A FIZE i H =

HHY RAREBERZ . — K 1007200 m,

HTIER 54 RARKREW & . 0RIES
AR FERRHEE RO A RS, el e
AL, ARSI ERAL . fkdy P AR 22 DA K
T A RIS UM A AT R S R AL TR
A F LB

WIS LIRS ., # RIS A k.
UOEBEFIR i ARAPRRIA, TR A
TamTFaLs-Rad, e EHNIEE 80 4,
H 2K 20 4~ #EK 290~800 m, FEIR
500~600 m, BEJFE N 7~21 m, HJEATILA 52 m,
AT A 1) R ) 385 3 52 v A I L T g 4 S 2R
Ky BWRE, BT, THEAMRES. BT
BRSNS, IR, BRI TS
RET . FETEA 24, K 2507400 m, FEPHE
3507540 m, JEEBE 815 m, HH AT AT
AL RAEMBNA-HEA S RET, Wk 3 4,
£ 50~70 m, FER 70 m, JE10~18 m, FEILE#E
FlHE 00 1 2 2 B AT YRR MR

ST YA 63 F, K@y 33 Fr, dE
SIEHY 30 M, FEEGIRT YA MY, B
WERRA™ . BORRET, INEERT, R 5 IR AR
W, WEEERET, B el A R
BERRAT, ST, HEET, MR, BT,
WEERE . BRARELET. ASREL. AR, AR,
WAETYIABS ., LA, Sy, B, i
WA, CRAERAT, FHERET. RIS SRR R iE
%, kS ByYWEFEA AR T A, BEA. BN
. A, &bk, 8% 4. FMafAsf;
WEA THA, KiBHA, #HA, IERA, A
YL MSCh . WA PERIEMENAA SR A
WA, wERA, BEEEA, KA, WA A, #A
A, KB, WIE, RiAMEA%E,

AR 22 B IE— A ARCR, iRtk 264k
AR FRRES IR T4 KA B8 R — i 4H
k. MR -Ag k., WAk, -
KAk, BT AR A0k, B -UGE N Ak
FEEHE 8 A KA 0 T4 KA A, 1%
HE B R Z8/0T 0.053 mm, 5 K#Fik 0.22
mm, SEH Re &k 27 X10°° , ¥E4H 1Y Re &t
76X10 ",

A EZTEREN AR, RGN kiR G
AR RGO R GO . FE0 K BT B AR
PR IS i

WIRB A AR R A A1 . dhy R~
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R REAL . Bk, iR AL Fnigsoa A5
X5 I BGRT 3 R Y A R, R
HREI R, KLE) 25 B AT SR B AR 4R
W, FrLLZE RS L EEE kY R iz s
FERY, EEINT A REZ L,

W RS 3 A A 5 - feBirBe., 1)
sRal . ORI RENBIE AR T, B
1. B A RIRFILA S s QY R
OMBERRT B BL, AERGEINA, BT, S5 41
G A EREER R BRSSO, 2)
PRI . OMESHT LR B, TR, &
B, WEEY. AEAE s O BB,

TEBCEAR™, INFFD . BT, RSB, A
He, SOBMRT ; OfF-FT LB B, 40y
. INERDT, BT, W, RAdLE .
3) R, BEERY . fLEA, PHE,
Y SR AET Y

RIS & 25 R i IR PR TR S A U IR
WRBBALT 0 &' S 1R 1.1%~6. 9%, 4k
RIBERINE A PRI 8 S R 2. 0%,7=5. 6%,
DR . AT LAV E AR AN A HAT 4 [
MIGLIE . SRR PTRER B 7= A SR A K

Wwa PR R) LA

ERIIFEWVLS FERETIK

I IT B A7 R A TR R AL SR IEITAS B
WA, BRTA GRS R AR O =
BATF 20 4z 70 ARACXHEH PRI T T HhR,

W RN T BAE VIR AN E R =K E
RN AR v . EZW A R, W X R A A
AT AERMZ , G KR E AT Ve M R
NGRS, RP 2RI REE MG, KN
HZE FER &R . H NG ERA N IR R
BRI 1l 22 7% R g A T D I B 1 5 A B 2 BT A
Fl, FRATERREZEKEE, B, 20K
BT HE R A, T TR IR Wb e R
M, FoBG ARG IEE, A5 X R
1) 2/3, FERZINTEENCE . WMBUREEK A, i
QB R s ST RE KL Frd  ,
JEEERTF 800 m, JEHIW IR FEIZ

XAMHT LT, L BN RN
NE &M, iR WREE ) PEE AR EW 138
Wi NE [\, 2IUBAERA , 3L EW [0 B2
il A DEBE S F A7 R A BT U 52 A [R] 04 5 1) ™ 4
(1),

X NEIEA B S LA Bt s . &k
FRT RATE R S G IEBEA A G, ABEE AR A
BT AE B 5 B IS LR TS A Y EW [ 422 fink
W, SRR, K 1300 2K, FE 2040
m, SEMIE EW, FEOfmE S GREF I N ),
fiiffy 85~90°, JuMifmim N, B KT 80°, #°¥
WAy R A B 3500 ~40% ., B 1500, IERK A
4090 ~60%0 , EANERIBOIRZEH , A JCBEh RE R
R, RAE3~5mm, %5 K- ArfAl 7 RAF# N

FIBIRSAT R E R Ie T 506 4 T R
AFEO=BA, fijfk)

Pra, Pl L RGENREERE . WAURBERE 5 7 1R A
Pt QYRR 18 R 2 Wi 3R 4
B i

B 1

157.8 Ma, FEALMS . Si0: KT 75% , K20
+ NaO H 7.97% ~ 8.04% , K:0/Na:O {H Ky
1.21~1.31, /i SiE K BRHIE,

W= T A BEREA -5 TUIBE WA 2 LR A 42
filtiy , 32 EW ] i i i T SR AR A B
H HIMBUREEIE BT R K b 45
REBMZERIERE AT A5 RS (HENY
RAEIRE) 90%0 ), AT A-BKEA L K7 B
Gy K, YRARGHER 970 m, 95 50~120
m, JEPR 100~700 m, Hrp[a# o EwEg K, W
UHIER/N , TR R, PR S AR, B
IRL IR TRAE T4 REARN T H F BRI
AL RaT,

B E AR K 558 m, T 30740 m, HKTE
BEIN 90 m, FEVE 60~770 m CFE#K 300~ 400
m), BRI RS W DR S A BN KR . By X2
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8 TS IR AeRATEELARI TS 2008 4
m&ﬁf

HIGIE ; YHHIE SRR, 7R B
BT PUBNRE YR 2 207~40 m)
. BEAN . FESRW IR AR ERA /NI A R A,
SR Y EEAVHY, wWP, W, &
ADRORERET, BT, BHET. 5T INER,
BEFRA™, MR, BT R4, JEERTY)
WWAARF A, HOEEEA, IEA. &
. s A, A, AR A5,
R 2 2 R o REER IR, i TAR
TAY RANRBAARETA RN, A2
RO, SRR IS L (B R G B Bk
WL, A, FEA RS T WA A 0
Yk FnZa ses AR S L . RESTTIE /MR,
FEARW () A BE— % 0.017~0. 1 mm ., HARIE 1~
1.5 mm, ¥HH" Re fix 40X10 °,
WA R AR AE IR RS,
PR YIRAGTE MAFIE , D i ORI 1
Flanhsf & -Rafe, b, Boeafb,
e, ST OCR BV ERT 3 Fhih
A5, K RES T AR P IMER . R

WA, 80V HIMEER #RIRAE T AT T 41 & R
o, A REHTEA AT T R R R, T
FATT L Ra r AR IR SR

SR AR E 20 2 A 4 e B, 1)
HREN, BREROR T4, BEAERES R
HHY . FURITIG FE R B . A e, &
GIRNE SN (T I R EE AT YT VN o S
BN, RS, PERERX — AR R A A RS
£, BHEATFBEINA S KIS R ET ).

2) W, WELT 3 AF B, OR 2L
BrBe, EEOUMEESE, AR, A
INERA™, LR 5 U)o R AR RGBT
OB LB B, AR, BT ke,
AL R, RBCIRUIEIET 2 398 A1 18 B
Yy, WS ALHTBL . RO, SRR FIA 9
A, IR R B, T, &k
P55, JEAH RN LI E2EBr B,

BRI SRR A R S AU e & R
RUEATIR

Wa (PEAFR) LM

AL AN AEKESEYT K

WA [ SR AR PRIBA TV T A8 75 B
62y 20 km &b, ZEF 20 2], UG AT
TR A IR, 1979 4EHEFT T BT

W DXASE T2 RS VT IRE A 0 P MR 24 28 P A 4
— K FIRWT R Z A, A2 LIRS
IRAE T ()

DX P H i b2 RN AR S A 5 B
KRB, 0 X AR R A A A 1 415
B b B EE K R I BE K ORI A . A KA
. ARPEATERE PR A LSS B ol b
T 32 FERAGEK, KACMBRREEKE; T
JE R . BRIR AR R R i T 5 K e e J 43 vk K
. BEERS s TR KSR L e K
. JRERIIEEEREICE . A A S B AR L.

X NFE AW 3, RN EE AR, 07 XAk
FAPE)—W0 TS e R AR b, MR
NW [ B 24 5 11 Btk Sk 3 SN 1] W7 24 1) &2 45 &
i, W IXN NE MWL E . 565
RHIAEAT ., kW & 36 sh [ A2 NE 7] 44 1 6l
2y, B X KL S B RAR S NE 1],
FR NE [mIBrdsh, kK EHA NW, EW [ W5 &34

REVZRIBTER (& D,

SN N . 72

COr [a)2 [l |~ 7 iy A Ve
N SN " VAN "\ /

4 5 6 < soN / N /1/7\
y NS

A7 L23s A0 |/ CEEN

B 1 AIPIET XRE dErpik . 1979)
L 1A VLU A T B I K 5 2 WSO & BRI 5 3
TERBES 3 4 AR BER s 5 AERE; 6 TR, 7%
B 5 8 HFLRENH 3 9 WEZ s 10— Bk R4
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AL R

8 B R 41

X N FELL A R0 S 2 HsmAN . FRPE A A
PR R AR KK ST Z R AT A 45 R,
ENE, NW K EW WA, 115580 A Xm
ML FIMAE KBS . e R R AR T
XA, RS AWML, WA 1.5 km®, K
W7 507 A, AR I SW AR, AR
PR . BUE WAR R TG . KT A AR AN
WA, TETE L o) ) B s A e Ak, BIAE |
ERAAERBES , REE RN ) A,
HRAELR,

ERBEA AR RR A, BECRGEH . F5
FTIREZERE | SRR ICCR S5, B LA A e B
K, A RE, BEAEE 50 ~200 . RiE—
Ay 1~5 mm, BB 5 BERL I AR R, R —
M 0.057~0.2 mm, RIF YA RED . HIKRE.
WEERE™, &40A . B AR A,

MARER (B FHREEBKATRO G, BB
AR RIBEARZE Y . BTN WAL B 465 74 B AL B 45
M, BERARA . Matka, AREREE, 3
f— AN 13 mm, KEIK S mm DAL, R FE
s A A SE R, KN 0.17~0. 3 mm,

W IR A 9 RIKZ R, X P 18R 1Y
KT 30 A sk, Horb g SUBCRIB KA o
1/3 %44,

W k2530 TAL R BEA AR N AMEfilaly . K3
TEARTIR Y 100 m BN, Bl AR R 5E 3%
FREERR= Y, AR 3 4R IR Bk . —24
Jfira) SW, B 20~307, FEAE T AR R
FRAVGES s S —difiE NE, f5ifs 307~40°, 4345
TR s 5 =41 NE 3 SW, fiifs 50~
707, FEIW T AR RIER,

Ik 32232 FRIRARZ [A] SREB A . A6 1) A
NSRS 2N Y /N S TR SN S B2 2
BEENS ., JRBRIEATHES . 5K RUBAH 225
i, KILTHETAK, BEJLTHEKZ 10 m,

5 Sk TAE R BEE AP AU S fk s 1) £
imBEEICA ™, W SE IR RBECHATY ., %
foeRHr L2 A 2R i, K BE 500 m, J& 0.15~
9.9 m, FHE3. 12 m, FRIER 700 m 47, B
WKAEE o) S B R EFROIR R R AR A
N €2 11 L 0 Al 1

9555 S kAT . ZF AR 515
m, HE NW [ SE Z¥ 5 5 S0 k&I, Emk
2590 m, FEPR 200 m Loy, JEEEE—MEk 0. 28~2. 2
m, ‘F¥EL 4 m,

X 2 2540 KA SR EE A — B, i) 220~
240°, fHiff 15~307, JRdfrRAR bR,

25 Sk EE AR X R . 7 AR B A
o, Z0E EW B 1] 19122 U2 ) B 24 . B bk
JEASVRE )RR ) 33 S 7 8 R R AR o Ry B LI
A, HWERINEEK A 1020 m, #7444 700 m,
JERE 0.37~9.02 m, FIJERE 3.3 m, IEHE 250~
700 m, AR RS R 180~ 2407, fHifh 25~
357, FHARFEVY . (W AT 0] S i, MR AZBE MY
e

GBI FEEEH, EYT, SRR
W, A R R EEAE, FEAER)R
TYIa A, KK IE R, G%, WM A
FIBE K A7, S 1 Re &4 30 X 10 ° ~43 X
10°, Re 5 Mo SR IEA, [FW;, 4AHGH &
Ag ik 30.5X10 °~39.5X10 °,

TaRRR, RAREH ; HA&AIR,
FARRIRG 15 55

FlA PRI R kT, BRI RRE,
FEABI A, gleath, b, B LR
MREbfb s . ey EE A A AR,
Wb Z B8 TR A Sk mi ., Jf K
SEXFRI AT . EEEE K, PhASVE R, H IR
Hyerr , ARMEA A, SO A, A
BOAA SRS KT A CFY 5 m) &
CHPY 2 m) Sifs2, RDIENZMART W9 E S
W RkERERIE , B S50 RmEY), Sika
b, BRIRERACF R L 2R AAE T . IS
RIS . SRR,

WA B R AR BRI A el i (L
3SAHARBT B FRAAE W,

AHEFRACI I 0 25 — B Ak By BE & A= 78 A48 B BE
airAL BEEZE . SARTERBCHATRIRZR
[ET]5 g T 7 8 N | 7 O g - P ST 8 7 R 5
W BRI . ZUEIKEEPIM 2 A= 00E . HAEA E
B, RAEERIRLR SR A . SR BT BORTE
NW-—SE [mFER EMT . &4 T Em NE Fil
NW FUEHPEWT 2L L) NW E ] sk te 20 g, e
YR T RIS #h3s , I 0 R ikt 24T
fl TR 7 AR VR 22 PAT B, S IR A S R
BB T RIS, TSR, Rk, ‘=
7 ORM YE W B B B SR DE K
BB AR AN KT 2 B A R & A e ik
b BRET R, A, A DR T
JrERaT . INEFFAESE™, 55 =0 LB B sHe 1k

RYLARFN



WE M BT SUAT
& ¢ TEAE AP

T o
)
'Lr\n-__

SR Y e R T R s iy by 2008 4

B, — AR T B AR, H BRI Y

AT KRR AL L S BRE  AYBY BEET AL

F,
AR, e A A A2 i B AR AR RN

W, (HERIE R AE .
B R B PRL T8 A S R K v e LA P PR

#wa (FEFKR) LM

MR A BB K

TR T AT AR IR TARIb L B & 5 %
P 18 A8 2R 2R B AR R Aty SR 2R Z e — ] L B AL
W B AL, AR AR DX RARAL B AR DR L i
BB BB b A U AR SMEfihd 10 km 4b, i8R
M2 R BRI AR REHAR A s, Ao KR

Zlvg, Zilda, Ss . SEmsta e bR Kl
PR e DXl i 5 P A SR 220 — 4 NE [7]
TR NI AR ey s i un i L E S SN
ARV DX AR B -5 KL Bl S A4 g
FURE™ . T SRS PRI T S8 f i (81 1),

5 5
Ptyxn, Ptyxn,

B 1 AEFRAHEY KXERE
Qs SBVIRVIFM ; Proxny. Ploxni, Ploxni. Ploxni, Ploxny— TG RAEHREX BT B, By, —Br. MUB, FRWRH,; e’
— ML s y RWEREBES s 00 —ABINKE s b A TR 1 2R EER s 3NV R

WIR EZE T R GEAE R B R L R
I, B AT 2% S A B S A T T ) 1 285
2y, b, BRI TSR 50 —1 060 m
LA 5 AT L, SRR PRI T AR A M il 0~
360 m YR, BEURAH G REAETRRY 9606 ZE A
FEF R A F fihnly b A A R T AR, il TAE
RIBEA R BR T4 R ALY 1.32 km™ , AR
BRI AR/ . ERSk 1) DU S M, SRR
AT ASF P, BEERARSMBT, fHifh 35527,

BT AT L 90~~280 m W A{if T ks TF-2% |
USHI TN N T i b/ N} (V=S /N 4 B e N
AATARL , SR EFENR . Ak, B
PRI 46.60~253.92 m, F-45 189.76 m, JEJF
AL FREL 310, BRI, B A AR
Hlk—AipKR SR, A,

RVAAE R BEE 5 R 1L R 5 1A 11 B 2 B Rb
Srik [ R A (107 £2) Ma, ¥ L
"Sr/“Sr) =0.718£0.002 3, R FH-GE I
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8 B R 43

ARV R BT AR I O 90. 47~ 105. 3 Ma, fEZR
WX, AR —Rea A, HESRRE B A
B, A REE N Bl B TR B R B

IR /N R ELZS [0 A i —EbE . iRk i
HERERTEROL . H R R R RO, Nl Y
Tl R EE R A T R TR 0~43 m Y[,

BE L aBET IR

R H T R R L Ay [
M2 4 8 W AT BAGER . AT LA ) BRIk
SR AR % PR RS K 4 SR IR
% XA T 1] P4 b A A A 1) 2 2 L BT 380 77 2 fih 35
D7 TS — T AR NW [ B2 S Ik
S SN [ Wik s oAk, U — KA IR R T 47 %
AR MGE L, X NREHZE oot k4 e
(E 1), FEAMNBARHARRC A S RH AN B
. REREB S (Cn) A¥R AR RRHARR
o KNWIE % . NE I NW [6] 2 4858
Sl AR A AT . DO B AR = ke
FHAGShHREL, FEBEME L, R X A
HES . R, FRIERR (Wi MR
NEZHCR BT AR, W IC R & 5 R B0 5
B M EAESS MG S, R G kR
Gy D) . WA Rl Y S T R bk LA

(ST

I
MO ARz, AR TE R g, R

tel [Zad

/

3

B 1 LT R X E
I BN A RA Pud RSB AERA
FHCAERLE 5 yoAERBES s v ERE (BIRRBERER & &
KAEF A )5 /0 INRENE /INKAME 5 dom— L1 IEHES 5 5y
Ak AAERARK LW 2 R (Mo=>0.03%)

LM, XN A EIKIE s, R e
W, FRAERR (B PER A S ZHON B A
B TCER B R B AE ,  HAES A LS
WH, TR G5 R THEY ., WAk
TR TC 2 (0 MR A2 Sy

T IX AT ) P SRR LB . IR — T
ORI DG, AT AR E 2R NW
S, LRI SN [l A X 15 e 4 ] Wi T
BN, ERIRAEEDFHE L, 22N NW
] S 4 S i R PR L JRAE SRR ) N ZEH
IERIA SR AEEL M, NE FRF1 SW HH L,

T BB PETEAL R BEA A, B AR L AR
SEA G BAL, BR LS NNE BRI/
IR, 29800 m, TEZY 230 m, fERABEA A
Wk, HE LA AT, L 0.07% ~0.10% , f%
0. 296%6 , - 0.094% , MEART AL AE B BE A A
Rl A A b KB R ABRiAE b o M SR R A
R, SELTRBEARA TR ERE L . BB, i
BARHASREZA MR, fA s ., T BEATR I
TN 2 E I

W AR Y EEONERE ., T, I
G, N, FERETFYEEAARE, B
B HRA, BHRA . AP, Batk, gtle
A, B A, RIREL . A%, BASHEEAA
TERCR 5 IR B RtREE, B A R v B Ak
(B —2Hek, BHk, ok a&iek, MM
BRI, EESRT AR A — e
R WERRE— B, R A AR RN AE
PABEA L s PhARA T,

AR R A S A BE A AU R,
BN Mo, 00 EET YRR, tEAA
M EEH W, KESEEKRT 0060, Hax
PR T A S R

W RMRAE T i A A NW i) 7 7 A 1
et INEH 2 48 L TP B, I AR B R AR Ik
WK, VEBCA G, EVEBTRE R, BB
XN EERH R, BRMIES, PR, AU
FAERBEE, KBS W, Sn, Mo F K,
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HHTIE 14,
IZI*J MOa Cuy Pb, va Agﬁﬁ?’iﬁs #’ﬂﬁ
AW, Sn, Bi, Cr, Ba, Ti, As, Sbh%R% . X

NZHARFRSFHEMZ IR ST R LES,
Sl LA R I EBUR U, A AR
W, LB . B RAFIBR#E .

MEALM S AXRMEKEEY K

1 LR 2B e B U 2 BRI B h— R R AR
MBS e PR AL IR, 7 T T A g T
(Crg) BabRIEFMA TN, Ui EiE EW (1
JEAE , WSEREK 3000 m, MIIERISK , B TE
400~700 m, WK 1500 m. 9% 150 m, S5

W, BREPBE PRI IR A SE AR TR E o

F A0 TR R LR /R BRSO 2R Be g
M0 Ja B AR e oA L R A A 2R
RSy, WiAH . AR IR A
EpsciiR S (D,

B 1 #FEAL—FXEHERY ~E
Qf‘{q“?ﬁﬁ{@lﬁﬁ; e KAAESRBDS; G Fﬁﬁa%?ﬁﬁﬁﬁ\ i Dia EREEIR A
Frite, WAV s Cha Ky BARER A s S WA A 0 BHRIER S & WK 7 Ela; 0 el
WK, ARNKE; 1 W2, 2 8855 3 FIlEs; 4 254

DX PN 8 K R R K SR e AL R R AR SR A AR e
. BIE R U SR AR, e R K
FAIZE T WL K LR B A B K G AR R TR
MR A MBS GBI . R R
B S 2 Bk AR TR R S S AEE DU AR

FILEHT AT F: 5 F Wiz g B Kot
FEAAH N ZRIE AT T X e, 2R
Wrsd e e R b IR G W 24, TR BRI
B . s sz AR B E T i . s
Tz R B R A A S PR R R B K.
LIRS AT A A~ S N Jhk i ok % 7 LB

W R EW mJRAR, AT RE S 0. 03000 ~
0.016% , 44 0.06% , i ASfbI@ A s/, B

BARKIATEE ; Jxn—Hobh a3

BIES DU =, IS FR, 0 ARk
LS W —2, 3 EW W, i N, fifi 63
~65°, HApR MW/, E M NWW, [
NNE, f§iffi 55~70°, $H#H" EEWRAF T FHKA-
AYEAPK, SRR IR A, TR S
AL,

WA BB AN Mo, fEAEL50BE Re
S G EIN, HATTRESEHEIN, Re T
TR 1L0X10 ", &ET YN, B,
WEEHW . BEHAT . INERDT, BT, TR, BRER
WL AT, AR ESET W RIK A, A
o, BaRE, g, g A, Btk i,
WA, g5, BEIKA . FERASE, A
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NSNS TR NI ' AW TR Z & 2 P P
R ARBKRGUIR, FIBCRA AR, 74 A IR

AR K— AR

mEITMERARRTETREBY K

Pr AR RO TR e L0 TR BB Y, R
FINTHXARE EHE 27 km, # X AT [ P40 AT
ts . S2%—AYk NE mBr24H87 5k 28 SN
R s Z A (T SN (A B K iy, 2
THEA SO AR A LA RS R KA, mkE

HE B, KINRASSG) 2, EEN RS
AT AT AL B SR R R . BB
A MYELIIZ N 3, SN, NW A1 NE [ 3 41
Wi miat o34 . IXPR A, AR iy B iR
SRR R (B 1D,

[~
]
; :
fopLd
FIS
7
Pt,d
I\ Q
12 —[v1
Fll
vV
3
A Pt.d’ ,
Pt.d
N A Vi '
Q
L LEb )
e O [Vl Pt.d
Pt,d &
pt,d’
e Pt.m| !
e Pt d’ Ptym ¥, Ptd’
B 1 REFEt - ANy XitRE

Q—SHWAR; Jsn® RD RMPEHE "B Jse ARP REMA,; Pud® b ool SR ENE LB Kes— W 71 B 177 R AT 5 T 4E 5 B4
Js cow— WRARD T P S TR IR B AOCEI KL A 5 SD SRR PICH KR & SHK & BB oTii KIER 4 Prm—Hiotil

M IEATE K AE R 5 ]

WX E M, Ryt, BvabT 3 AN B,
HrpARYr, Byt Beir T X ARHS . PR Bl
(VA i i [ 3 1 N o 5 =/ N R S R
BB Li—1s ik, K 170~1 500 m, J&
0.37~7.29 m; HEEFRE 620™~900 m, # A& FFT

A 2

PR A s 3 ST /A I U 2 B G

HIEIHES . BRI TR AR =1 R
o, Z PP A RS, BRE M NNW ., 57
G, BRI E ) M A AR R EA
Bk, i, 3 EEHERR. OSBRI
WA T YOS BRI AL, D RO IS
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FHEWRERZ B BEZ TN 2008 4f:

WAL AT, AN 4 0 R B AR YA T
IR, ORRESRD . SHE . BRERD, HbRv]
WRA AT YT sHE s EEAES BT YN
aYE, Btk Antl,
VB Fs , Fs, Fo Fl Fus PU 4% SN [ B
LAp ety T IRAF A -SEET (fe) PR, Hp IV p
RELBLEE K, B BCRIEAE TR & 14 SN a2
(Fs ) Wy I AR K 1 A s B kb, bR =
7507900 m, W HEAER SN, {H5Z NW [ Wi
I 2 22, RIdbsE ok 340°,
AR 140~160°, B My SN, A [ 445 i)
E. {Fiff 65~80°, WIAJER 2.09~8.46 m, F-y
4.54 m, A AL AE W AV B AT 254K, Mo
{37 0. 037% ~0. 487% , F4450.160% . EAHEHE
i) B A A L B ARV IR TR L Ik s 1A
JCBRRERCR , ahiid i HARRT AR 2 . RIS N

REAL BB LA 1 f B, P HOVEsR A 1L,
S REA I B A L, JEA LR TR A,
FEH 2 Fp A FHARRARILL Y . AR 1 A A
LKA, 2 - 28 RAs B B, A
SR, MELLRAR S, BA SR A Ak
W, W, AR, D REETRT Y RIN R
E&mryEeEnas, Ka, biastk A
4, VT, AR B AL LAARRLER S o AT
TS ARRE RS ) T al LR YR & 4548 S
WREER B, A A A LU YSIR B A bR A
Gh, PR, B, BV ER, B AR, NS
PR W A A2 W A ] A ) A AR A, —
0. 037% ~0. 456% , F30.202% , JEA A4
RBSITAR, 0 S b A b s ARG, Y
W AR S R RIELL . 17 N, 17 S 7
i NE SR AR 5 TR ] 1] RS A AR B A

mEMUPRDZFEEYT K

5 LR A 57 TR A B0k 315° )5 ), ELHE 13
km [ AR 1L, Mo PHARAR R A5 28 118734307~
118°35"30", 4tk 25°25'30"~25°26"30", MHifH 2.3
km’, ¥4k 127 ~510 m,

DAL T4 A — ) 3 BT ) AR L L Tty
B — R OIS A 5 AR EW ) B 2
WA A AL TE I L R 2 A5 kLR ORI 1L
W% ATLAS P PG e A0 8 LTG5 — AR AT A 0 TR
KAk (il A mdevh sz X fikar B (&
D), X NE m#i ks o ka8, Mo, Ad
N B A M falnty LR % e i el 2 K L3 il
Mo, Pb & fi e E W& T4 R hi i fH, 71X
AR 240 Ph, Mo, Fe REZEIR K, 7
b A, CRIAMFEABRZ )8, Wil
R,

A DA T 288 LLI G IO 25— R A= A B A D A
FARIE VY SOGRERR N . IR ER A ERR T A
INK 4L, A B A 4152 NE [ H B RSB
ik » 55 WA AR BES DK S A K, AN S
TRAMEfH IR R 2 1 2 3 Brkiligs .,

W XA B —4 NE [f) /DI SN[
SHM, NE mBrAE LT, 2R meX ., |
B0k WAL K LS5 W AR T AR A i, BT
BIe i aBt kAR AT, 55 W Ak 441y BR L PR
O AR, 3 W53 SN WL, Ik 6 10

FERBES kIR AT,

AT 43 2 250 1) TRBUEREA AR o 14
s 2) AR AE T AT NE [ 2PL0R 7 #E2LER
BT SCBE A AN filets TR T A, 32 Bk 1
P, AR RAIRYY NE R WS A T X h
#B, WHTTE 300 ~500 m, K KF 1 km, K 45
AL AR R RKCR, AEm 107~30%, i NW,
A 60~80°, PPIRy BRI BT F il A A, Sk
A ] 5 BRABUE MAATE— AR/ N e f . A
0.03% ~1.0% , Jaif& /bt Cu, Pb 5,

AT IRSBE A TR, AR DL R Ak
it Bty 3 AR A XA s A T
A DR v ) B S 8 ety B I SO e A
WA, AR LIRS A e 3 L A
A EE b, BEfL. AL, MK AL,
Jait A E AL, AR R R, ZHCE R R R
BRI, AEINCEE AOT EERIRKf , 5
FRL A AH LB (B AR R L UL R T AR At L 7
LT P S AR AR A v 4 e kAR

WEARD™ 5 AL iR e R e m o = . A 322
3 AR T HANG Y BURLE] L 5 R I T K
BT MU LA 2B

AW MAER g b, sk, A
b, B A, AR A,

WAERSH , Mo E50X10 " HHHT
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1 BEFLEYT RREMERE
O HBWFR; Jons BEEAE B, La EEAS B, Lo R4S B, 2 BRBEE. 2 MRERS: 2 SRR
bty g SRR s oo AN s e AERBEAIK s Gop GBEIN KB K oo G INA Nk o TN KA Ik 1414
Wy 2005 s 3RS A& 52 66—kl T—HT XA

R, iZ XL E R/NFER 12 4, THAHZ 0.6 km'
SEHE 50610 °~150X10 ", S sAER NE,
KHATF 1.6 km , 55 400~600 m , B UWEPL,

80X10 LU ESHHISTIA K, BT REHFA
AR BERT IR, AACTERR Mo SRS, A

RS

MEAKRKE-5 H) K

KRR D B IR T AR B0 — Kl
-2 4 m A 7R i, R )2 R oo
Rl (Pug ©) ool AAFKMEEFE Y]
(Prh 7)), BERFIE B NE AR S, 8
BREF  BRAEAR A LA NE A9/ I Gl
TR 100 m ZE47) Ab NI — BB RS AR AR RNk 1
ASET AR L . RIS . WERH . LAMETE
WrZdh ¥, TENE, NW &IESN [ 3 4 (- 1),

FASRY R )25 T S A RARIRAE b A TR S e
DA IR, 55 W—SE e S BEA K

AR () #7450 3 RS, TRk
RPN iy i A0 kR e AL4H . B A R A Al
G I = P S 7 i S R R =7

A6 B AR N AN A i AR ik Y R . Hw 4y
AT RBISAARIC TR N AME AT L, b
WAk, ToF R 20~30 m LLF ., BEVIK.
HMEfbHE T I ARTRAE T I s RHCIR A R &)
KANR A & RAT, PR R s —2 i
W ILIEFEZ) 1.5 km” , B AK 1507480 m, FEYR
200~400 m, J&2.10~8.28 m, ¥ 4.43 m, N
Al (A R IR A T B AR N 120 m JE 46
RAT, B, TAkA RHEE 50~150 m, #&Hl
150~240 m, JE¥R 180~450 m, J& 1.00~78. 70
m, P 4.76 m, ARSMERAT ., W
A TFEENNE S (Cn, B 8 GH K
BARMRASY RAN., A Ema ko 04



e F e BT T

FA R E A B2 T

2008 4

N iz R

o

1 SARKIRKRIB- B AR X5 E

Q— K HE W RRIZE ; Prah® 7, Puh® ', PR, Puh® 2, Puhi !,

Proh'—thooil BRI B A, RAOA3EE, A ST

B ARSI . RLE . A CRZD RHIIRGAIRA . RHIKANE, Baf KA. & K45 Pug . Pug ool AL

IR . ARG R RE: 7 7 KRR 77

BREARBE, wd BRNKE: 1 S REWRGHS, 2 A%

Jik; 3 WT)E KT s 4 PERUR IR RS 5 5 BifL s

BENEEAD Ak . B AL — A 0,020 ~0.1%
SEH0.09% . 4 AL — N T 0.1% , Bk
0.3% , BEAbh, 74 B m ik Bk A
o, R L m AT, K 3.03 m, B 0.01%
~0.13% , FE5 0.26% , F9 0.11% ~0.13% .,
ey e N DAY b I i DR NS R DA =
TREB A (R AR AR AT A H BE S 22 A S M,
EARN T B B AR B 50150 m
NG, R IR YCRE AR Gtk IR YR IEAT
TAER A A S Py Rl B 5 4H K IR Gtk DA -
WESHW ARk . A S MR- Bk 4 ik e 3 AL
FR, FEERE I AN X FR A, 2
A RUREGR YOIR S E g A, S
0.04% ~0.15% , ¥ 0.11% . ff 5 fr— /N T
0.1% , JERA[ 3k 0.1% ~0.58% . PN AME filf i
TR P2l & RARM R, &80 24 4
W, BT, BRI, BT, SMEAR T R
AHEY, SR ET YA RE, ER, L
A, WYY, B, FARIRE —M 15 m A
i, AMERGE T IRNAE SR A R A, B K
A, e, Rledr, wA, AR Dy BHS A
FRA, Babk &aa., A eKAEmS, 7
. AREER , RYLIR, bR YR, A%k
WURN B AR e, Ak, gleafk,

ik, ikt b, ESE e, DiakEfb, Btk
WAL, P ESE W . ST CRED], N
L ey SR A = Py B SR = /A K X A T A
s, gaiath, vk R s 1k, L
R, BBk, BT . 50 R E
Yl W 2O, Babiil, mEfb, BEEk
Wik, miAth, g ath, B RIS 4
. DiEfk, Babifb, @b . 5o ¢
EX YN

Do N = i o R N =l I S 7
PR 3 A4 R s, ok R A Rk B =k —
o, Wi 20~40°, fHif 35557, A TH XY
FAHR . WAL T A KA BRI LIS 20~200
m, HEEK 3 km, 7EH 5 60150 m JLEINF 4
a2~ 4 )2, YRE 39 m, RE 18 m, Hm
[E#E 10~50 m, & REKRFERARHY Fa, A
WERES RAAH, WAF T2 R iy ika 8
AL, K 200~560 m, FHE 0.97~4.43 m, —f
JE1~2 m, A KA IS LH 400~600
m, Kf{“j{? 2.4 km, %ﬁ 20~60 m, ﬂ‘ngEE
WA REMARBENES RH R/ DR R EES KA
SR AL KA, WAFT R 4 4, K 180~
900 m, Hrf 2 S RIBACK , K29 900 m, F
B 4,22 m, HAWH R —BAE 1.5~ 2. 43 m,
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EEA RAAFIEWF S A EES 107~20 m, & -RAW
KRKF2.5km, E3~10m . FEHEFBEESY
R, ALY Radm, N bIE 4 4,
BN, SRR . BRR 1007280 m, FHJE
0.47~1.55 m, —fM 1 m, - RAEPeE, 4, FHIK
T RETREIRT Y E2A8 8T, BT,
WERHAT, BER, MR A AAE T8 b BOIR 2R
B, A SR AR, fLEA, EH
W, FHAESE, DEELAE AR TR, SRR A
AR, ¥ Z WK B s, A i IR
FE— M 10~15 m, F#8A A T8 A — it
0.13% ~ 0.2% , & & 0.52% ; 41 — |/ T
0.03% , i 0.07% 5 Hl—f/NTF 0.13% . &5
0.350 , WA R AE S —FE 0. 11% ~ 0.2% ,
B E 0.55% 5 4H— M 0.01% ~0.02% ; fil — fi%
0.0500 ~0.14% , L3 A7+ 2 o 2 a7 — %
0.1% ~0.14% , #ep 0.2%0 . Al B H T 4R,
] it 57 DU ARG v ) AR AR A L A, S IrT
A REH B NNE [ 28 A T B, 51, 0
frgEsm , (A AIRRE., F—4 REW e
m b A BRI A, AR
HIE. FATERCR, R E50, Yok, B YR
W, BRA RAX—HAMARLHS, — iR

EINAL, EEE L, fEfk, ARERERfL.,

AP . B A TR A AR TE L
EREIPIAMI , AR TS A2 ) 60~ 707,
filifa) NW ., A8 50~ 70° 1 W 24 K iy 24 1 ] 1 vk 9%
LARE BRI A TR Z WT Wi R, A4 gk
D) DL F T ZA R e rh . A S ik i o3 A 2 B ARk
R, I W 240 5% AR ) MR S M . B AT Ik
60~70 £ /m, Fi# 375 & /m, — 57 &/m,
AYEPKE 10~120 m, A B ATWIZEERK 2 2 km,
JBEAAT 0.1~3 m, —f% 0.37~0.8 m, Sk
AR IR, JEAARR, TEE 1 A A 535
BA. KB, HH, s, Bk
WL T RIRAE T Age kb, Tk ik ey
INAEE, Wik, JFRiE S, Ak 1E R
F ., A, Bl (Ho RN, AR
K., &RTYAS EZ MR, B, ik
W, A, EERTYFEE NI AAAYE. )5
A DRI kAR A, T AEAE. FA
ekt . RS . RYVIR, BRIk, MRk
i, BlAmAE FEA R, Seafe, Bk,
Hrabke, #ib, g afe, migEhib, &L+
fb, HA LIS I A i ki , 5mEl,

MEZXTER S8 ET K

1987 4%, ] Bg 48 Hu I8 = BA7E R 36k 3 X T
1+ 2007 KIARRE min . Blw THERE82—H 2
5 Mo 54, 1989—1992 4F, 0] jg 44 X 4 BA7£ JF
JE1 2 5T7 GARULIE) Xt lans, A8 7
FEEAE b BE A A RIBE A BARA 5 B, 2005—2006
A, TR HLE = AT T R KB R 1R
. A, W — AN REHETIR,

DFRIAT T D —/ Gl Bty
AT T O 4 R TR S 365 L P AR L A T EW T
HIL—25Wr 2, NNE Mg Ol —E i) W7
e hh (B D), 5 IR BEA R T
BFINAR IR ICHIAE B, 1 E 2w NE %
WY . HEETEANZ 0. 34 km” . FITf 217 SW
T I AR FIAERN Nk . AR IE <\ TS
W, ARFMR 757, VISR, A A KEH—
LT, BERESH,

ZERIBEN, ST BRI RS RAET
ANRIRREE AR A AR e D rcs 21 A 3
ARG R A GRS ), REfE-4H

PR SR ) B R AR R R L JE AR
BRI AT . R A Al ) A 5 2 A 55
RS B IRIAE 16 b BEA A N S A2 fbety v
IS RBTR, TRERESK A 1760 m, EW
FEN 960 m, R ARIEEIA 349. 75 m, HLFEHIEE A
R 0.33 km” , BRI AR RZMR . B EH
JEREE K, ZRAGER MR S22 K, AR ) SW
R, NERRIFIRK . MIRMATE 200447, FE4E
BIBEARN , A SO 55 1) PR AR 4R
WARIEREE 55 Z [ 2 IEA G, oA 4o,
JE TR B BEA AR IR

BRI R AT 1 Re-Os FLxUAF %
76 113.54+1.8~ (118.5£1.9) Ma Z[f], fEz4E
BIMBCEYE R (114.9£2.7) Ma, 5 M4
FEAAY Re/™ Os (HAFBIAERTERAEIY B (113, 1+
7.9) Ma, fERBEAIATES A U-Ph A7 =18 F1Zk
RS A 120 (—4, +3) Ma (BEIASE, 1991),
FH L P YR P 0 PR R i A ok L 1 2
e, HRSHE T A AR



W M By B BT AT
o TEAE IR

i ‘L{

Eaon Y R PR Ry

2008 4F-

T T

H H H - H H -
H H -- H -- H H _
H H -- H -- H ZK3201 4
0 200m -
H H -

+ + + A
+ + +|1
o
/ " ) 7],
/ Q o - R
+ Sum B /E\-\
H H - H [T - 1] T FNH F-- -~ H —
vl . L 3
™.y st e M w 2 W |3
< | 1] N I T + 2R
L4 | -
H H H -- H H g @ / __ﬁ’\\l H
N / T 1 T 1 % <
ZK0054 - n H H — )i 1 T \- H @ <<<<<<< 4
H -- H H H H /H)¢_+ {111 S
o+ L R+ 7K1503
" 4 [ I f HHAH 15 _
> 1 / 1 II I)\ - . F - — — 5
/| Ny F - - — 1
RasS:te e T
+ ..
o+ = /s
+ + ] K001 i " T
ety \Q‘ B ] -1 HH 6
+, A ! ZK004 - |
Jizarl! i ST N
7
i a [ Hoo-
) ZK006 9 F1l7
ri 1
) - -
2 ZK001 | g
®
~16| ©

E1

AR R TSR X E

Q HWHR; 1

T RIS IT AR B B

6—FHT (A Lo = 5

4

2—fMINZIE 3

W7 J= K i 55 8

REBKA RS

A RSN TR 5

BEALOLE B 59— BRAAL K

REAL R SRR T R

AEELBERET K

TR R BE LR AT RS T 28— LU LU i R

o FOMILEH-2 4 8 i P B, RBIILAH-2
Aﬁmﬂmﬂmimﬁzﬁﬁ%ﬁ%ﬁEwm&
KRB . K29 300 km, 5849 80 km, Hb Kk
HUUMFPH— BRI (1) R, 53134 FE A
I LU NI e = L R EN ) 7t e s iy e
%ﬁﬁﬁEWm%NEﬁZmﬁmﬁﬁxm%ﬁﬂ
BIRS FIRAE IR R, 76 Lk 2 4L se 2 4t ik K
ﬁWﬁ,%ﬁﬁaW(%j%‘%\ﬁ\%\%
) Rt NEAAR SR (& 1),

W IXH)Z FE R REEH (Do) A
AWM (Kie), 7520 7 1 DL AR i () 2 5 AR
P E, BORIRKLS , DUARHCAIN ) A

PRIRAL VLA S BREE I o 0 X R i
St BrA (ko) R HIRAR — FRINZ N/
PR AR F W ZE—— A oW (Fuo), Fu g 4
Py 2 VAL L et s AR FH A0 s ik sk AR
WA B IR JORE I (F ) MR
IR BIIEE, Fr BASE R 30~40°, W) SE,
i 60724y, H—H AT PRI, Fu, Fr 3k
[ T X P Hb 2 A S B ARy = i, BRILEES
RS A0 T Fu BRI A Fr 0920, 71X
AFEHETERAZN R AR KL, T
TREFLBEA F5] (KM ) RACAR TR KI5 A
TREE (KQAm S5t . HrpREILBES 751 5 5H
WAL REY
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8 B R 51

B 1 amELsEY XiRE
Kie— FHESMEMA s Dn—REARMEA: KiM' ye—FF 1L F 51
I ICAE R B s KoM 2 oy—BE 1L ¥ 30 58— ROn BERAE A

KiQAx VK IE A9 B . 1 iR 11— 3ok A2 a4y
I — ARk A8 7 51— SRk AL (e %) s 2 ksl il ¢ & 5
SRR FL A BhAL. B E K

WX LUEH Ak Sk A2 0 b 1) B 2 4
D TR, A E B R, BRAE R BEA A8 i
WALAh , B REEMR = FEE 200~400 m, 7 1b3ZAE
RIBEA AT, ECAAR , B IRiEs . AT
M ERI 25, B AL FREAE AL b B A P A M i
b, AR R e ) R A UZIR . EW 58
291000 m, SN ZEffIFE 1 000 42K, A7) i
249230 m, EW PismdZii s , BEVREE 3N, 4H

TALH S5 . —200 m LU RANILE b, LUEHE 1L R
F ., X S 0.04% , BAANRE SR
AL 0.348% , w (Cu) BRASBIFTARESN, BT
0.11% , —J% 0.003% ~0.1% , ¥k 0.063% |,
PN TR BN 0. 454% , — AN 80ph Tl
WA,

SIRT Y EEN A, HRAA EYT, R
W, A, AT WRER G bk, Bk A O
ik . WEEHO BB A k. AR E A 0
Jok o WEEHR - R AR S L R Bk
W aBEkEE . KREOT 438 3 B 5 AR S BB,
S — WA T A S KRG S B . E U A
s G , ANR1L; B &R YIE K
W1, XATph 3 BB BB BOR S A
kAo A Y, FPERE SR A B, AL g
fai o, Wik . 55 B BN &R S T
W, oo ik, BRAESOVERRE K, B IKAN B
AR SR - SR A KA R A B ik
Wrh & BB E 5 5 =B By
2, BT BAR RS . BeE o LA
TR R AR PRI B 5 2%,

WA FER AL ATERDIR BHREEH . IR
Rk, s RSy, TR R, B TN R ik
AR RGLIRFIFR AR, H A PRSI
w2 BT ST R S Ak, G
PR A FEA L, BIRK A, AH BB
fb. HEAEE AL, AF, SRS A
WA KRBT 43 3 ANl ARy, il Ay . mEfbAT
A3 s WRRRT ; AMERIAEY . Ak

s

GERS

=RIEgmABmGaEE-BY

ST XA T BT WA HE N, 7 X4k
FLHLI—AT N L e X T AW — R E i 2%
FERCH A AR . % 10— BURIR KW s AR i, &
Xt i Hb 2 R e ol P AR G R el R, Rl
FEAMH AR AS ., AR AR R
TR A RN S RS, DR A AR O
PR XA RZE, B TBAm R A, TR
. THREHR "D,

Fi WA T XA . ) 357~65°, i)
NW, fiffi 55~85", K1 200 m, SeBCkEL+
KNG, WiZRET . Wi 2 MRS MRS

Ko Fo PSS, Em 40~557, HiE NW, BE
iRt , W=, KA 2500 m, #TXA— NWW [1]
AR 0 e s Ak B3R )2 5 ) 357, IR NW,
Wiff 257 &, ML JZAE M) 3357, i SW, i
1 20~357, BCTR 2 A M AT SN, i W, i
1 207357, MHERHAE P N K BEA R S 4, AR IX
BRI W, KN AR, kR
T, HZW, DL A A b, ESHR
Z. WIRAEMICER , Sefq AT e N
BEA A — TR S — A e — T dikr K s —
RBEE . 5 O REB YRR R AL
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Z Bl

B 1 BRIE&FARET KitbRE
Q MBI ; Py oL AEMBEG AL ; vor L I AL
WIS & MIMWINK S, 76 I RBERNKE
A TEANBER ;1SR BT 5 2 W 3 AR 4
5 1k

I N BES FIAE B 7

WA = SR T e s N B S R A ke
H, EOE T R RO BB T, B R IR IR
24 2%, HEIR 14 SRR 3 AL B, AR IR —
£ 157~60 m, F& 3~7 m, FEM 257290 m, A
0.4% ~1.3% , AT RFAIK—BEK 25~300 m, %
3~40 m, ZEM 30~320 m, — N7 0. 02% ~
1.8%0 . HIFEHT RS MMM, 22K, K
BRI, P E ARG, L, (i
BE, e FIESRMEAEATHES , i b2
gz 2 HES . 0 BB AR Aok
R BEIR, 85 HRDIRAS g 3, Lok Z.,
PAABRIRAE R 32 . UOMR SRR, 0 IS HOR e
i, MRE A — R EEEIREE, SRTYE
BUMMERRE . WD, REEET, e, HUCh
INEEW™, WESRB™, e, e my Y 2 EA
Yo, Btk A, KA BE FRA, 255
. A, R AR A T AR R N BE
2 MOLEE AT B . S AT S i AR A
b, @Atk Bat-Hat-HRal, Bk
b, iR . UOhSRTT A, Fa b K
R =B, LA E A,

ERIEBH 2B K

RERSEHAT IR T/ N4 —5K) A 14 22 4 Jd B
Wl AR 2L IL— Rk, A 4 @ i At i
B, BB ARRR . A28 1287347007, b4
47°21'25" , PIEHRSR 1 333 IR T 5 .
w2 479% , EHTREEL AL 0. 088% . ZH”
JRT 2004 4 &3,

I HEE 2 FERGEATILA (€
H= RS, SRS . KA, TR
GREH (0:d) AUNEINH (0:x), T&4+
FIEdL (P Wb BCAE S RES  PRP SR
L Je o) RERTEJOLRE S MBS B
o HP P ERGEAT LAy — & SRR,
i, AN ETEOAA SRS OB g K
. AMIRKIS . RTUICA JER A , JE
W EERE RS 2 —,

DI R AT 3, Rk, Wigd 32t
9 NE FMINW 1], NE [mf8185 36 & o i A
Jita) . NW RIEED RI A0 . PG N 18T R
HA NE Bt . NW AT R s XN 1R

i T2 5 IR FE R A IR TR T AR
%, MR FERICHAREEE . KA EFEN
FETTVGHIRIEN S, R REAE IR 1, HAMA
A EHL IR AR R AR AR

X AEAE—ANE NE—SW [ 4 J=) & 09 5 77 15
SH NS, 1E 1 100 TSR E L, XN
KR IERET (— B3R A 300~500 nT ) [ HRE
Y7, wmE o —100~—200 nT,

REMSERW IR & 0 R AR BN SO — K AE R
Si02, K20, FexOQs 4§ 24 43 BH i ¥ Jin, CaO,
Na: O, FeO FFdl 7541, RO 5 4 Tl 4H
WA 3 Z54RA kI,

IS8k, = TFir b p) K AERK A,
FEMIE SN, K BEIT 800 m, H KJEFE 325 m, F
YRR 136.85 m, “FHE A7 0.087% , Her di i
2.479% . 5k, FP=Fimakfeir 2m K ALK
w, GEMEE SN, CEEHIHKEE 600 m, PR
43.68 m, feE s 0.324% , XA 0.106% |
WG B BIEA5H, AR R, diikiz e
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1 BRTRENS X i 5
1—FER— PRI 52— & R Rl 3tk Y
AR — IR R K A R e Ol s 55 S Rb iR
A 6P R AR s T B KRB R A s 8BS
B AL R s O— MR E 5 10— HEDIIBTIZ s 11— 67 KA B

KA, BUE SR Y R, Bk
ARG, AT YRR, Wk, AEE

B FEA AR, A, AHA, Batk, 3§
TR 7 S T R A

FEAS R, B AL, Btk #E
Wik, HEAMzS A, Hekfh, fi Ak
SRR B, TR IEMX, KRS
WP Ak A SO AR, AR B AR
Hut R REAE-EP A AT, 1 AN R AR B AR
WL BB BAMUCHFH B A . R AR
KAy, T X, SR,
ORI R fE T, R AR B iR I B
RIS B KA . B A Ak eIEse i, At
Jok 56 BE Z207E 5710 mm Z[H], NHEK 15 mm ., J&)
TRAR AT IS, REA- R IRAT L oA AE R AL
KA RN, PR K AE R A BRI A ks
RO, A g n] WEIA Z B AREIR Gk B gy
WY EAR, SR, Bt iy, Hgeh
DR E A A . S AR s BRI
Wi, ik 806 1006, PRARIE B PA s BER A
K. ittt SIRESEE, BEAE ., X
WAKE , TERARTSMEE/R BB, AR
S . AR R AG K A R RS 25 . 2k
BWYIRNB T, S A, SRlef FIRIRERT ),

1:2 FHEmEss iR, W omEam
B, iR e, HE Mo, Cu, W,
Bi 4, [AAMEEL Pb, Zn, Au, Ag SR
EX

EMANERSY FEEHET IR

B XL TR I A DO RS . AR
DUHUARERE DL, AR 2EEAL O, 5 AR )
FETRIAZ, XNHUZ Ao ICH AR &SRR
HAFFIAH , A—ERZEFUKI-DIRA R (F
D), AWBHsY 3 METEE ., RS AR A A5
W, KA GRS, WIKOHRE, ROt
s PBOMIK A QRIS AR TS, B IRATE
RN EZRS ; EBOVAALRILE, A
HBE . THORME A . RIRAL A K A
OHsCH, BRI s, BRI A, Ll s K
Hy A,

DA IR e U A e AN, eIl
WIRHRAE R . RAER A BRI R A T
KAL B i S 45 o JE A TR ki P ok e 4

| =% Ny i O N 1 I 1 /S P S e i A o
. RN ALK . oA SRS INK By
wOCEERSSSEE, RIS, A%IE
KBEA%,

XXMM E B2, 2N NW, NE K&
SN [, FHA =T NW a7 Wi 2 5k —2 0 NE
] A Ag 23k

AR T B A R A SMERT T, BT
34 W MK, FATHES, BkAR, Rk, R
K, HhQSu & A0 Mg 2/3 LI,
Hp=R 52k —80, BlE A R B
ARRILA— A RS MERTIL A R, 0L m ik
SN . fii] E. fifAsfbicrk . sk 45~50°, B
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1 FRREIGEET Kt R E
Dp'—ZII#, WEH: Shpl®, Shpl®, Shpl'fi# L &,
WE, KA, ROARDE; IM— “RKIAERKE; G WK
Hy LYk 28R BT 53— S K e 2

ik 70°, WAE MAER 100~650 m, B A ] 2R
ik 280 m, BEALE K, KFEERE 2.6726.9
m, P 0. 1950 , JEERik 2. 0506 . TESRHA

Ram, YRS, AFILA B B AR
fiis s Ao 2348, AR,

T Fla AR B 2, W WLREAL . IRIRER AL
i, s afe, gRaftl. sbiafe, Eafk.
faHEf.

WOLE R YA R, DR AR, R
B, BB, BT, R, AR R
e WY, FSRT YA T 41 (CaAl-CaFe
Z0), BREOPMAT, AP, A9, TriRa
LD eRe A1, SR, S, AL A,
Motk RO,

P DLk I= Gtk o 3, IR, A BRI IR
Z 5 SRR SCIR N E ., SO ROIR, B A
LN V2N

AT I RER RO SRR, T 4 B
B, B—WBON Y REDE, AR UZ K
PU AR ILAIE W Ay . B B fe e
(i R 1= /S 2 R ] 10 P R s i i =
B IRARES 1 BOE AR SE A A TR A
BRCIR & SRR, 55 =B BOR BRI e B B, 44
TR B S D5 T2 B BRI Ay D A /D A B BR A
SEVURT B IR IR R B B, bR S RO Sh AR
Fio

TARERLUEEEY K

TLPERER AW RO T4 T e 5 42 e Al e
AR T R KW R m ), IR P
JEETR— 2 KT Pa I . 7R £ p i b A=A QR AR K L
M XA AR 2, DX KA R R EL R AR i
HZ, DRMRP 2N, A8 T E R AR5,
A R DX IR A 25 R G . IR 2 KL — & A
KBRS L KILRRIE . XS
KARAERRZL, W%, RAESGT 2, £
BRI AR BRI LA e X B TR R
Mg LT, FTEKZEA NE, T SN, NNW £l
NWW ], kL) 3 ) DA —2eQb—RE R 11T
EW [ 4R K b e Ze . K45 20 km, %8 0. 2
~4.0 km, % NWW [ B 24458 . H— R
FD IR GO S R ER B , Foaik
LUK E B AWM SOl T, Skl i, gegeus
JONFTRE , SR, RIS, BEFILR
RARAR, DR, BRI L AR A

S, DRI AR A LR K LT BB ) 152~
43.9 Ma Z[d], MHXHEEH T 152~131 Ma, 128~
114 Ma 1 104~~63 Ma —AMFE]EE, HAp Ll 152~
131 Ma, 128~114 Ma bt

WX HEE FEBES P AR A AR R
BHE R A, AT AR A RA (F 1),
A AT IR A A, B R AL A i B A
RAS EEAK), SRARETERZLMNARZA
el . BEARETAELN , ERE L WIER, A R
A PEOCR L Bl WA T LR 2 B TR -
PRI A . PRI BLARAE b A P i e 1L i 10
PIRILR A, EZMIERBEA ., 3R MARE 4
B, A TERER IL— BRI —At

RER WA b =2 A e R I SR = BERHC
b AR B R T2, L2 gk, gnik
YLk . SRk TR SRR, AR 5
MBAETHT IR, ECAEIR TERENEE
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B 1 SIAEX LAY RHREEE Vi 912 BAME)
Q SBMFR; 2 MALEFA; v MEAWAEM S v HELIY
KB s er— I A IE KB pr— WS A s VbR

Ak 1—Wisd; 2—Hw 1k

BB PR T AL R 0. 4 km” LA E, AMET AL K
F1.0 km", RIS —B N 0. 0696 ~1.08% ,
Bk 160, B R —B K 0.607~2.00 m,
)54 560 m,

FERANIK AT 43 A LR JURRA . R A DA
fik . BEERB B A A AR K, KRBT R A A A
fik . MEARA KA AR SE AR 20, bk,
FEEHE 1 S ANk ON BT X B R IR SR, AR
Ak, VAR BT Ak . BRI R
QR G 8 Y e SR U STl P e =i N S R
BOREAT, WP R AR BB, 7 X ANk
Pkl Z %0k 0. 1~1.0 em,

BAT-IELIAn () BKIZYHON E, R IX A

FRAHK A 2L EA Z 7R, DA B
F o, AR KR, TR R, DX 8P A i A0 NNW,
NWW ] 2 ZH KR8 5500 () SPUIR 24 Bt 2 il i i
Was ],

RERILT IR 5 MR A FE 5 1Y Re-Os [A 7 &R
I AR A A 7E 151.7~161.6 Ma JEEN. W 5
AFER T ARG S AR B (152420) Ma, B
J& T e B,

DX Rt 1 v A 1 AR AR T 4K ) B
. BRTRAIRINEE . RTINS X
BHRALFME D, X% SR AR E T
B VG I A AR LB A 1) — 4y, S RE
LA TRl — K LA 3 A R RRIS AL R B, 2%
K-Ar [5] {7 ZA4EH S 58.9~66.9 Ma (% H# .
1997), P LA AE 5K 1L —H7 B3 il IR R A
PRI S TRD R 5 A >, ERARAE G LI X X SE 7R A
1RAETE RGBS E] B T 408 fRtfa] , (HARSE RER 1L
BHA IR I A 9 2 3 1L 7 3 DX 3k AR AR B
S EAERERIRA L Kl WK s r
FE 24, 2000), HENAERER LT A BEED &
WA R A 5% B RSkl 2 N e R T RER
LLVERSE SRR R B TRl D fboc RS
B TEFIRMER 1B . A ST AR A B
HEL, BEZRILAHD ML T BB SRR AR AR (BEE)
YERA K,

ITAENER A K

H TR XA T A8 A R AR BRI NNE [r]
IR R B, X PN 2 I N PP IAR R Y T
WFEF AN SR B FER AR B A Y <X
BT, LERE W L R 20 T A
U, NNE mER-—E M. AT %, NE [
Jer—T4, NW 4 B— FHSER KW L 38
23, T LA NNE [m25 3, NW, EW, NE [@]4H
PEBMMEMLZ, FfeLZE L, S,
YhFE . TR B LA, 52 Z IR Al
IEREm , KNAEREINE , RAA, kA
AT, BRI AR, BB, JE
L, B A A 22 B M - SR Il R,
H DR LT shim g, RIS, B, . W
EL BT TR A, B S e -
R T A R BB X —

WAL T A — T S URWTRE S, B35

B RMZIRrE B, HEE M2 AR BT RS S
H, MERREANA, F25H Pux) N
— BRI IRA R A dE , BR A, A
W, ASREE A, FASMYEREWELET ; 4/
TR AR RN IS s, oA 5 THCR
WA JeAE R, TR E R KA A e
ONCE . WMI RN, ERE TATL
MR EERYZH, R 5 AR S AR s B
Mo SR , BT RS mEEMmE (K 1),

XN NE, NW Fflit EW [ 3 IR A, H
HINE, NW ] I Br2E A3 Hl a8 K os . R
FARR A IZS A RAT , EW Wi, 2R 2H A bR 4R
TR s . BRURAIRA T E20H 2 &b, &K
(A7 T B0 0 S 0 AR, 2 [RDJE H #8300 m X
450 m, BRARAORS MR 402y, A AL BE 7
A A, e S5a0E, KABs . AR
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L = fuals
B 1 ErEilEsas XubREE R )

€ 1n HERM A MITH LR E . BCG: PoaFooli 454
MR, R rm—ERBEA s r— WD BER R BRI A
Br— R MRS s 1 W25 2 4H07 1 35 Ml

ASAMN, ZEEEAR, BAGR, SAR, 2460
9, R/AMRZR, fRRS i 4500 ~ 5500 5 K4
NAERS I . TERT ., BRITARIE AT B S ik e
Jesh , BEEE B, 500 e Ay, MR HARR 1Y
piafl, GEAEhAE , SAEBIET, &40, B
£, FBREAE, WLERAEYI ALk g s A 2 T i 2
ek,

FEEASCE T L = bR AL R A R AR SE
Wy, BERATE X, RATFEHAY
A Z 6], AR T DUA R, SRR A, i
T IUEAAE VA HHURLHEIR B 2 REAE 5 Hh AiE

BERB AR . JBEiE. S8, AR Ekn 55
BRI S . B E R, W ALt EIE S
R SR AR RS Aa HRSR L
gieatb, BatHbSaia b, A, JaE
AT ULtk AR KRV B 1k S S Bk R 1 oy
A, BGTIE SRS SRR, SR U A il
R,

WO () s3An TR S AL R S
fily (LA Ml 32>, AU EW, IE SN 1] 2
A&, EW m#EHim S, A 50~65°, SN 1%
fiim) W, s 60~70°, FEHF AR 100~700 m,
Fa 1. 0720.0 m, e RMAHEZR 300 m, EW [4"
PRLE SN [ IRJREER . B . A E

SR E LAY, R, W,
B, TR, BT, HHAE s JER RS YA
i, FiRA. Bk A%, WE, Aotk %k
A%, HTMER SRS, A, 7 a28a
TR - A 8, MR R A A 8, R
AV RS A B ROR, BRI, 4
AEIRAG B Sk AIERRIRGER , AR Y, 22
L B BT B G 2R 25 0 L i 40 P R S PR 25 44
s WA R B R B R etk R Y4k
AR POIRI 5,

W IR LA AR T A AT Z2 10 Z2 B B R
wEEEEAL, WAk, mdca k. AL, EE
b, wAAYE, B A, BB s R b, B
KAk, me 4%, Hrh S5 fef eny s 3
SONRE, PR Ak, mEA Rk, wAatk, P
T 53l REA FET AR A, mahaEfk, B
Ak, wEa-EERE S Ak a k. iRtk
b, T VRS, B A SR, R
RN NE =2 T E RSSO UN RN

A e 0 R BH A A B AR IR Oy 133.4 £ 1.8
(134.84+1.6) Ma, SEHFLRAEHY (1344+10) Ma,
R VR B2 R A 2

AES s AFaEEY K

D REA B RO, T R A 2R, 0 R3E
RUA BEA-FRR AR, BIPE Sy Ul A (BE RS )
FIR i AR R, R B IR O B R A
W, BRSO RITEBTURAE R, By, RS R A AR
A, BRI 1971 B e, AR
K, A G BRI R LR L T 5

ARk R TR,

AR DR AR 07 B AL TR LRl p 2% 5 2R 0% 1
AR A3y, FA—ZR B 24 5 Bl 2
i Z IR R — R B AR 1 AR — KAERERE
B, MR B AR IO R TR, ool
PRI AR ERE , BIELREIELME, SEPFRE, oo
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B

WA EE R, FIERE, =R MEIUR,
XN T REZRiigiash . A RN
FRAF IO, XL NWW [ B,
HATRIE SRR 2 SRRl . Sl E TR R
Wigdat? . SRI—ZRTR KW sz HAm il i — &
FINW [l NWW i) R BER il . M e
WO AR, T EW [0 WS NNE [0 B 2858 2
PR PR L PR MR AR I3 . A I
RE, EE TS . s IR
ML BE S . AR INIE A, BRI R A2
A T2 WL (B 1), JEA 7105
R 2, SEN EW, NWW i),
EEEAR 100 24>, SRR # AR — /T 1
km', EEZR/NEW, BR. ARSCEE
SEAA P RARAEMCR , INaRZ R
MM AR, A R AR . S
B AT SC B R M/ N A R o 3R AF 8y 130. 9~
164 Ma, ZHBRA 7 T HLZR I b B 55 Rl
TRAETHL AL A LW BEA-fER AR R, A
FILL ZRAER . AER N B AL R R
E,

B 1 FiEXitEE
QMR 72 ' MWEH; v —MUMIERRE 0

M AE R NS s Avch— KAERER MR 5 1
— Bt T FL

T BERR A 2

THBEA AR A RS R B T X AL
— KA, B NWW R R A, N
—/NERR, HIESZ KIS, Xt fm—2
BB -5 KA —& ., Kz
NWW [a @i, KEA 1400 m, REWmKE ., %

JEZ1 500 m, PUdbHECTE, FEREZY 700 m, IR
0.81 km’, FHIBEA- AR A AT AL B N KA
KhEA, WEDRMOK; H0E o AR AL < 3E
o BERIKRRL A, ARAER ., BOIREEH .
ARFTE 3 PIE Z I8 FE B 50~170 m Y £ Bk A 2R
e o SRR N A IS A FARLAE b BT L AR it
PR, MRG0/ N R R AR (130~
146 Ma) ., ZAENHILIANK AL BES—
A A, A R A R A RS 2R
Gl

W AR AL R N A A A AR E
PBEAEZ ], B2 NWW [aJEf, KEZ 1000 m,
AHEgdt 24, L4170 m, B4 50 m, K
LI, Rk — 3020 o MR A /N BR
JAFEHERIR G S . IRALRA . RN SIS
£, IERBES . EERATEE | AsEE, 4ihiE i
A TR 0.17~0.3 m, EEMIR. EE
fatk, EERMR , REEYIZ AL R,

TR S HBE - R A RHT R E R T 2
IR BEA A BR A T A R0 1 TR AR A
b BE s IR Ak, BEAE A R A B G 4 1
NI A0 1., AR 2 5/NEE—
., BRAMEA . M PR WA R TR
Ny A I P e e

T T S 1S L R S 9 A 2 T O S e
YR AE b BEA RS AE R IN AR, B feAR 2% 5 2epn)
FWAAESL , e KRR 136 m, /MU 2 m
W R KA IR 550 m, WAL R 507~450 m,
FEW A5 1607~550 m, HKS B R 3%,
BRI, Sk 135 AR, MR KL 307,
TIEZS5H ZMEE, MOAHZEER, B 2ET
TE 0. 030% ~0. 090% Z [8] , sk 0. w0,

T EE S, FH17.07~483.0 m
WAER R, Hodh 17.5~74.5 m B4k L ik
W, EECh £, B 2 TS HAE
BEWWE, T s TR 74.07~254.0 m, H7{LLA
WA, My, DR, HHE
254. 0~~450 m B AL LA 3, A EEHT
BT R L, IANAA DR RERR T, BEEk
W, INEF, BEH S,

FRRA BT A R KRR L, B R,
AR 3000 ~90% . B BEA A A 2K
RN, VAT RIRYRO G . SRR
BEERA, BERT, RERRET. WEE. TS,
WA, NE, FESRT Y EEA AL, H
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ARG AR E, FE ARSI PEIEI . el
A L, R R AT, AR
WA A () BRI RN, RAEFREH,
[ B4R N 271. 2 Ma (K-Ar), HELLRI A5
(), BAFEE, AR, R R 135~
161~176.9 Ma (K-Ar), #EINIEIIAIRA (X)),
[ R AFIETE 138793 Ma .,

X RS A A K — S8R,
TEATR EW BN 884 e e 4 b KA 2 . 4Lk
R E, VHIEMIA 70~85%, AR 45~60°,
TRHMIE ST 20 km , B EE S OUR R EBZ 1L
By, RERNCA . BERDERICA . AN TN LY
AN NE [ IRk, AR S 45T 21
2 PABCNBRARS I KA Z R 2 i
MEF., —H N NE R, —4H 8 NW 5 NWW [f],
NE [ Iy 5 e R by 42 il I 42 890 b 5 1 45— P R
S0, BRI NE [IBr280AG 00 F87 X a0 i) 5%
AR AT . iy BLURAR S )2 . B R M i
20 km, NW [aliEMAS NE [ EHWEL SR
G KN 5 EEAWEA L, BRI NWW
VERLRITNT S, B B TG s, 2
B LLAR-AH AT XA T AR AR B A ok L b 2%
AT BRI, Xk NE )86 K iy 49— P48 R B
SRR X AR L) 25 km AbiE i, 2 W20,
SR — W T KT, TXEEHERGE N
NE FINW [0 2 41, NE B2 F4k, 5 NW [m
W2 A3 K AR S PO A &, Wk

HATAIEM NE [\ B BRI X OLHG &
R T,

S ILPRIAE 14 33 4%, SO 13 4%, FHo
AL S RA A2 SARD R K S IR =074 BI
SHT AR B2 SR AR AT B R, AT IR
WA R BN BOR R, BRI A,
BORALT A, R EAEATRESE A, &8
WY FEAT A S, MR, . N
PO, EEET Y EEAAK, FRKA. Ao
WRPFEELEBEILCRE N Cu, Mo, FEAER Au,
Ag, Re, Ca, In, Se, Te, Bi, Pb, Zn %5, "
AR EEOR AR GR . O BRI,
T ASAEE, M, BEhE . EARE. A
JERLIR . A B A5

FEMARAAA L, R AL, 8o bk,
KA B, PRA L, RIRER L, KB A )
fb. & Ak, Antkb, Ak, Dilslen
b, G A RILA AT, RiAS L Ah 4 s
JLEIKF44 . Mo—>Mo, Cu—>Cu—>Cu, Pb, Zn
—>Ph, Zn, MHASHLOESN , AR AT RES 5 4 4>
LSBT . EEY MY Y, OFEHT) HEE
W-HHA A, R T, R
INEEAT

BHA AR —IR R 317445 °C, P 380 °C,
FBRIER B TR R 90 ~14% , B IRIE LAY R
TSI FIAE 50X 10° ~100 X 10" Pa, # £ Bl
% §'S W 2. 24%0,

NERENMNRAWMERBT K

INFRVEERR T ORI LIS T B NE [ 5 3R i 54
FEfa . BRSNS ST AR R 29 54 km, HE
FHARFR . K% 117°44'20", 4b45 43°01'33", B R A
SEFRIEAR . JCARIRE 4t K Il Z i, B DX P R
FEELENT ZBRTRICEH Py, B —
Bt A HARR TRt K LR a5 SIE A5, 24l
T Pb, Zn FEHE, BAX EENE-E WY Z
£ s WL NE FLNW [m2h 3 (B 1), i SN,
It EW 7] RGBT 24 1R A - RE R 1 2250
Mg 5 A EEOFIL IR A28, BRI
Ak, EAkBs . INRIBAEAA, YR BORAE
1o

H AT A LU NRYE 2 A BT PR A
T WIS, BERET. AN, LFET.

By, —/\ MBS 2 &R N,
NIRRT XA AR AR VG, 7 T
BEIRAE R AR TS 200 m B/NRIB/NEE T,
BHZ N T B TRIGAH Py ), HAHE
PR — g i 52 T AR BY TR R MR LR S S G A
&, ZHMZM Ph, Zn FEREE ., BARXEEN E
BLIRE 200, XA 2 AR 2s B, REA AT
FHA AR AT Th AR, SR A TR/ N AR
aikr, HpRaza e s ey, EESENE
e BRI . RO . SRR -4, AR fin
TSR R TI, FrLL, R IREE <52 R
fii, A 15 FHIRRECHT ™ ., F046A 2 %,
AR 900 DAL, b 15 R0k EW KN
800 m, SN F&J&E K 600 m, JEE—KH 10 m, H/5
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B 1 NRART Rt RE
Q HMF; 1 BY; 2 PHDRLBER AR 7 5 3 ATRLBEIR
R s 4R

. T
FAsEE WRAE s 5 4RIk 6 Fv-Rrn ik 7R RS

ik 30 ZK, B A hanlkiR eIk,

AT PR A F o KRB L (U F6/NAR it
A7) AL 2 AbafAT 1+ 1 J7 4T . ARSI R
6 km’, 3 km’, LT 4 MESHE, HBE
KEFHE . /AINRIETE s DNRWHATTIERTE s K
B SE 5 IAlE 557

IINIRVB AR RN S AR 2 A e L L R R BEAR AL
R (yre), PIgEHEA 30 m Sel A mlE, &
Ao AR, BIZ AR R AR AL i 7 sl AR BEIR AL
i, DA LR BEIRAE A, A A s sy
AL, MR A2 . SIREME K A e oA

X, Si0: . K20 #fiim . CaO, MgO, ALOs3
PRAK, SRR ITRRL , PR AE . R AE
IHE AR R H I 100 A5 RE AT 2
B, ZREERIT w (Mo) fHFE 0.01% 247, /b
IRF 0.03% , EBCHIRE A 1R, /RIS
IR AR — A3 .

INARI R EE R A K AR 2 Mo S NI
SREAC R, 7R RS RS2 8
MR Pb, Zn, Ag W . HBEAREHT RFIE ST 3
HA; FEARVE IR W2 AN E SR P, Zn,
Ag MG HomBEE R . SR a5 b fE
7E ., Hb Ag SRR PO BE BT AR R 1L
EETRAL, A VA AR AT AE PG R NN W
IS R, AR B B A Mo, TR R
WA Zn Al Cu, PhARXIEL S, A Mo=5X10"
AT DARE A AR RO, L (A A A i
RO, TR R A 200 IR A3 1980 57
W FORA TRFKCIR 2 Fh R [R5 Ak LR AE
WA VE R FEASRIE . Mo 55 Pb, Zn, Cu, AgZ
BIJCH M, HiJZH Pb, Zn, Cu, Ag [B]1IEAHSE
KRB, A A X e T ER B A SR AIAS A
7,

S ARG ORI Mo i 7E P AN fil 22
AR, BATCRIERE, INRIEHT ST E
A IR, ARG B B N RS A,
Wb A /N A R AT S 0 S8 301 S TR

ZHEBIRERBY K

Ml Mo XA T4 PR G KT Rl 2 4
@A (& 1b), FERERER—TF =
BHNHRE USRS A LA, Hp
RS, AR TR K L A e
W, SRR R EE R R A G A
LFEBGEMT —E&ENIKEMZER S, RIX 250
AMENI (1207140 Ma) RAM, UkILZE R
KIHWR 2R .

ARG PRAN T8 gl DX~ L™ FH %) P i 38
(E 1a), W10 Hi R B EE T = &5 kRE s,
TIROBR, ARAM BRGNS, XEE
F I —E P R RS R, BTN EE 2
HHRAMK, BRI, KA RIER A,

5 e A SR b AR T A TR+ R 6
W IXNAEZAK, PR R, (B8 RAR > B
TEA IR SRR ER 75 L e vy b, T B ety
—EMEES AN TR AR e A oA A
b, WERASSAHEARRZ S R2NIBE
SIS AR T B Al s, 0
EBT T _BHEMELARINANEZAZ M, £
WA T L BR RBEARH , EE R KA
W, R s IR A, FE w (Cw)
L5700 . MEEHD 1A= FRBEL] AR RE T D2 Al
B giah, 2RZWR™H, FY w (Mo)
0.046% , W IRMHN FEAZEY AR, FYE
Tl v AR S,
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Bl 1 a EAREEL WFLBXBRER @LREEHEE )5 1969 ; 1987 ; Sun et al. , 2003 %) ; b

BEMARRXAALE JFE Chen. et al. . 2001 %)

KT H T ifE

7 5 B Ut BE = 6 -SH AR

b EE- B A PR XI R s Je AR B dh T ey
YT, FIAREES RV IR 5 & I X — HoR
R ALTE SR IR, PR A HB X AL T X
B S RS L B RS A VLA S AL X]
JEH K IL-2 38R EW [ 4 1 4 5 A R P
NE—3T SN [a] #4357 28 3000, Wiwd 5% 2 EW
PR, BaRRELL EW s, R
FEAMEX , SRz XSS, AR T
“AWIED, HZ A A FERE L BT LA R
Wl =R A A I, UK LA B L
— WA RBUE R B RS
A, RAEFEZE I (130~73 Ma) 1)
A, BRI (60~20 Ma) HERPE/NE
EBHAT, IFA R K LA BRA = 1 (&
1),

P-4 B e AR Bl S 55, N FTE
B IXLIVPE 6~8 km ., VTV 3 km &b, B RZEH
HECERL, S0 BREE S T S B R AIN R =
TRACK S, VI BEE S RS EW K 3 000
m, SN 5& 1007~500 m, Jfm W ik, B4 LIS
T HITH R AN R A RN A S T, Hrpdn]
WART ik, —F B2, Hop e g
BE) A, AL . IEE A ] I 2E ik
B

XA 1 DA pp VTR s fr Wi )2 GE EW 1))
PTFAT = R BZ A, HUCh A A

207
222 133

6
7T LT [ fomalls s [ e [@]7 s
B1 BEEEAERHEET REEHRE
L TT . ORISR = TR R B e S AR AL
H Bl AR ERPIC: TRAMINBRLK NI ERIEL S Ak
ERE s v AERAANE s 1B BIZ 3 2l Sk 5t
Yy 3 TRMEOLE MG S s 4 fLEAfL; 5 MER KGNS 6
FL XU 9 [ 57— TR0 SR s 8 KRV w (Cw)

X100 53

E2x

(T HAN SRR, FEWTEA S BT B, R B
ISR LB AT 5

P X Cu T SEART 7X10 ", w (Cw)
SRR A hUCME — R 600 X 107° ~800 X 107",
Heinis 1 860X 10 7 i P PG b0 I J& /1N il i)
R AT o, 3R 4 MIEBE Ak e, Ho 2 4
S AR GBI R LR E R [w (Cu) =
0.3% ~1.0% ], JEEK (661 m) RIHH (k)
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R,

b DR A BB AR ol R E NI I, S
X R BRI, FARSMI, e X I #
Bk kT LRI S E), 7 X Km
KE IR, TR A (A B Al o e
SRR ER I MR &0 BES T Y 55)2 ).
IR, AT TR e FIERfL . (AR & B,

BB ETED X AR 2 (kO R, PaAE
SECR . BERE EW a4 3 000 m, SN 9§ 150~
500 m, [ Wtk , BEEs &2 4 G GE R [R]

—W ), w (Cu) FHHR 0.3500 ~0.87% , Mk
TR e 3 47 T 0 ™ A I L A v o e 1% 2 17 3
N IR R AT ENIE ), SR EA T A w
(Cu) A3k 1.0% , JEEE1~5 m, WikAA KA
b B0 ARALH A EsRE R 0. 196 ~0. 44% ,

B PFHEA or nR getk . kR YR iR —
BEBRE A, G5HILIE AIE— I RRR A s sk A
h A, WREDHCRANR YR, ARGk 3 &
SR Y EET . BT A AR R
R, ERERRALAE A R

M= HsREY K

SR R T B AL T S S
RPIE HLRERE 48 77 22 Ak B R T —F 4 NW ] 8
T B B ST A PG it D — M, B TR R
GHDY B IRASHRAH R, S 50 4 4 5 (1) 7
Z., WIXHERNHZEEZNT S5 EISA S5
LA T F, A2 B 45 R . RP R
. WA DURIEARIRER A S e IR
F, WA TN R BAL AR R BCS . AR KIS
AREEICA S DIt O Lms R TR 32, SRR
RS AT X B, KR IRMERA S T &
H.OIBRERY EHX 70% , SR EH RS
FELF I/ MRAR — RAEKBES R R Y], 071X
WL SIS NW, NE [)JEBA . LLNW [ JBAG )
SRR WA o R (& DD,

SEE AR — S INE R L R
TR AT B NW ) R A A R
K., K291.2 km, FE290.76 km . AL 0.5
km”, MM SE . Wiffy 55°, UEHE 770 m bR
SW AL, fBiff 70°, A ph AR BASHUN R, Hb
REBNBETETAURART ., 1AL 0.02 km”,
(L S F = i N = Y = e = A 4 8

W RRAT TR Sk fb-48 =R b, i
EW mEA . SR EREARH A RS, R 4
S, WHI A, BEHIDAREK 245 m, 58 50~ 156
m, P8 113 m, JEE—# 39.20~73.3 m, F
BIJRSE 58.39 m, WARREERE . BILRE51 .,

WA R, R RIE T B,
1) A SO IR R EW PSR AR AR, 4
T v s S =P & ol N 472 A A AT VAV S
#1050 , o ikH A Cu, Pb, Zn, Au,
Ag. S, FUHPECE W RS . AT B L5
FRIfE,

1 HFEHR=REY XHEREE
Q SEMFMBOERY ; P F O BE KIS R, 25 Ml
TR AR s gy R KRB R B B =
KAERH 90— N WM IAE RN A, 1 TRHLE 2 5 24
B 3 A %rh R

047 I3 N S AR A Sk R 5 5 B AR IR
Qedn (R BRESE A7, SRR A1 S KA S0 A
TR APOER T, K29 80 m, FE 15740
m, JERZ) 80 m, AMEI A SR R GLAl (F)
BRAR™ 47, 3% SR M. I35 SR T IR e 4
() BiCRE™ 1 5 BlA i . S AR £ 5%
kB RO , WA BkAY AT, R
B LA R Bl By, SRR, IR, Ag4ER
FA ORLEEGS 375 em , JR) AR W EH AT K 2 K
0.5~2m, %& 778 cm WKWK, JZIZH TR
GEMVREAR . SRR (R BRORS A R
N, FE RO, Sk
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e, s, INEF AL . S (W) BRAR R R G
Wi, B0 EEAMWIE—FAIPRR, ROk, #E
R, A IR, ME ERAIRR, Ak
Jelk, Mgt gek, MRRRAE . SIEY) E2A
B, EHET, BT, INERET. BT, HtR,
LA, FSRTYFEAAYE, Babk, IR
1, HA, IERATE,

ERE PG RI > 4 BB 1 SRR
AL BB B, 05 At Bk

XEHRERN

RN (Erdenet) B RO T Mt 4005
dokiliaars, oS RS MR e KR
AT KIWAZ, ARAERRAERNKIES . S AL
RIBES A SNBSS A FIE SR R S AR 4
. TS XEEEA AR X (K1), EEARS
AR AL EEZORANIKIZ YR, TSN )y
RRRCHR . JRAE AR SR, i RIER ) 5 o3 N
0. 3% ~0. 7% F10. 008% ~0. 026% , # A fiFEIAs 9
X10% v, HAY i R ik po0 B G0z Wik .
0.4% ~ 0.5% &% 0.2% ~ 0.3% , %K 3
0.07% , HMTEE S NI, 7R R EE A

W-RERHAT , BRGE shom , B s s, A0 E
REERDT 5 L WS- e kB B, A G N =
BT, SR BRI, R I
WA BB I MEAR A -BRAL Y 4 e dl (D) ik B
Be, WG N A S B - SRR A
W, ZHBOE E 2 B R ALY Ao dn (M)
Fk . REERET R RO . R BB IV
i KB B, BTG AT A, RS
VR HISS

[

= BSE-ER IR

WA S HEE 500 m VR LA — BARHFAE 0. 4%
~0.5% , PSR RIAREE], IR S H A
BRI AG . TALER AT ik 0.02%),
T A8 3% (0.012% ), ¥ B9 HR 4H R
20+ 1, HEBRE/R TH, HHLSN, R SRR ,
BeAh, i Bk, EYAERIAR S

W IR —ARRIE R, AR R AR &
B, TEHTRAULJE 300 m, F3HZAT 607~90 m,
WAty 8620 SR FE kAL B A b, MR AN
B BB R A R &R Y . B AR D
W, JRAER Y GRS, S, Rl R

0 20 km

[ [Pz [--]3]
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B 1 F/REESTRMEEER %51 H A.B. Dergunov, R. E. Sorkina, et al. , 2001)
IR s 22— ERUIBY) ; 3——FLALXRAE (P2); A—FLMEALE (P 5—FLHMERP LA P 6— &

BRIN-VIRUE (Pr2) s T—REANN RIS s 8— e A2

9t s 10— )2 11—#UR B 4507 IR
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FERA AR AL AR WAER A A FEH Y 7 o
SRR 0. 3% ~0. 7% Fi1 0. 001% ~~0. 76% .

JRAER A E AR YN R AR
WEERE™, srAnfe) BB LT SR R YR oL
S IAE PR AR A A R g ik, AR TR
YELH BRANAT -2 2 BR 20 Dk B A% 2 Ay k) Bl

WZ , RCIRFEG RN HIRK , WD 8 T E A
PRk, RS- R UK G4
CEAAR. INEEE R AT ) R R I A i 2
SR WAS.

Bl (ERFTHE - A

SORTAMRMESEE BT K

LTI A /RN (Tsagaan Suvraga) W RALT
MSH KA, R T A L K I-UiRS
= E5E - PN 319 | Py % Nt | 3 G O o 2 N T

KA RAER A, BRI IE R FIE R NS 45
EATA . K-Ar AR I E Sy oW A0 B At A
(E D),

GO ]2 s beaf4 s (] 6 27
s f=2To [elio AN EEA1 213 [T 14

1 EFAHRMT KREAEER (51 H A.B. Dergunov , R. E. Sorkina, et al. , 2001)

1L BB

IERBEAHABEE (P); 2 BEMAURE; 3 AMWIEERARENR; 4 ROMLK S, IERNKA, HRIERRES (F

WALRAZE ) s BT M RMRAZCS 5 INCE BUREA B ICA BURE S A5 . 6 IR INICE , R IERE R NS KINTIBUE
JECH) s TBERCEES L S BB B I BEA B K, 9 BERKCA . R BEICE L JZBEIRCE 108 11 TR R K

Mg, 12— KA 13—Wisd;

WIR) Z o3 —S/MRAAR . BT 2 Fhs
R — B RHT G B ARRLR AL
i, AERKBEA . B IERKBEA A s 55—Fh
BEET KIS, MRARE RS, AR
w22 B MRE AR EMAE (ERA
eFEELE) MEFBISZ . R ARBYAERS Sl 26512
~ (270+4) Ma,

WAkl NE—SW [ Fl NW—SE [i] 1Y £7 S5
AP A0 Tk AN A1 28 2 BB Ak 4 A ik 41 B A ik
e, FHHAFE 1600 m, $E 607~400 m; FHHE
WOTTESE T IR A IR INAE 5 25 25 5 A e e kLTt
FUA R R b, W R RS B3, 78
R 207400 m A AL WAL 55, [RIEH40 Ik I2 etk
WAL AR Gk 4k,

TA—H-$A T fL i IR

JF AR A7 S5 0,39 ~1.5% , 4H 0.001% ~
0.1% , Feils iy 480 Yl Wa e M gkn, 7
AYE, AN-HRELAE AT A EHT EE, R
PRI AR, A A PR R W B S B
AT N IR AR, TR A AR
A DL E R D e R Y 1 BT AN, (R
AR,

FET A B 2 DARIT YAS . FEEk
R/ S B 0 A S A SR A
Yt BB R A, XY
1 LEAIFEAS Rl b 5 A AN TR] . ABAERT 20 G b H
AP S, e G E LA I LI R

Bl (ERFTHE - A
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B EERR SRS -SBT K

PEsRA (Kypmaia) Sli-5H8 RO T 15 LR IE A
X (B L), i DCREJE 32 B iy BARACE By A
AR EAN B AR A R AL B
TR T PR JR . FERT PRIV RITAT . 2R g T AZR
T R T AU A R LS . BATFE T

A, MR T LR, EEER A
L B BRI B A S, AR IE A
R AR, R IR B Ry AT e 1k
73] FAR ST EW MW R B A K,
JESRARE RO T3E 1) NW (3307~340°) [i] NE

\
~
N

-
N
o~

Ve
~ 7
VAN

/

N
|
v/
“N\

—_

ilE

+
+
w

~

[o)

N

/\/\
\/\) T
N
AT
PN
wn

B 1 EE/REMAHY XiEREER (G117 B IL Buacos u ap. , 1997)

TR 1 ERCE 2 BTIRVE AR Kls s DR - 3 EREZE 4 RYEJOLRIE A Sh B ARG )=

6%,

TR s O R, O Mk . O mwAURTE. O FE

BEM (65~757) MYPE/RACHT b, B2 e {3 1
YIgg AR U 1 B RAUBEIRAL S H 2B R 2
filtly AR R A AR N T WL R SERL , WYX
VUG B AR T A KO SRR R K. SRS
OSBRSS AL AR (B 2), FE7 IR M)
[l ST AR SR AT AN P =P =2 M S B e = ey
A HRIE A B T AR R R AS I B oG\
BT, WA R SRR (fER R A S
A%) £ 80100 m F| 2007~250 m, Wy5E4H7 Al
KBUATRA AR . WRE R, HAh, i
BHREMBARLE . 5 NW 6 3 B 2R 58 b iy
AP, 3L R 5 AT BT i e I ik

NW [a] FE SN[ FCHRIZN [ R 43} ] 7 5 4 3w A 328 422
Bz, REUREA A A P METE W LR R A S ik
AR 325 A0 e kot 4 ) 17 3k BE LR AR R ik
Y T2 T 4 AN B, SB—Br B
AR T BN AR A AL, A A b L
T RN WIRT L o IRAE TR 2 AN AR
FHR, TR LERENL, AR I S KRN 200~
250 m, TE P AN A BRER , R B> T L —2F
(E2), BE_BIE T Ad-mieanik, &F
BT, B, DR R, AN
T IR XS Y AR, PR IR
SRR, REREAE SR R A o R 2 A
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2 ERRFRILGEMBE (51 A B I1L Bracos n ap. . 1997)
L LR B A RIN K B A 2 AR 3 JORMBRE 5 4 T4, RABEA . ABEA; 5 BRRIEKINK A 61k, 7 A
BB R REAMI A AT 5 8 BRI AL R MO 5 0BRGN A oh (R AR B RIS R L 5 10— M2

ik, sAL Ak oz =B, W
ST BT B, TERLT A e w Ak Al ST AR bk K
BRALYIANAR S 2 gL, XA B SR 2
R BB AR S, SR
B s YO R T B b Al 2 S T R
AR 15 e LG R A e SR A e
WA O, FERAEZNANN, BAR., &
TEBCERAN e b IS CBOE AHE Sl A DT £
BE, 7ERBRANS TR a PR A, WS el
BRI T 5t Y48 = B DR BERS 1717, T EAE P IA]
KA TPIERIR 0.5 m MERJe A1k £ i HOR 1A
FZ& . WTiE EW [0 B2 Blak e A AR s2 U
ERHRILEOE . AR RS A bR, A0
- A AT-ER 2 A o B A KRR IR 8- 3 A1 - Ak
Py 20 K Tl ™ R BB, X Se 4 fik
PRIBALYIECRATIR . FERTTEW, N Bk
WA

TR R B3, TEH m BE A P IR
A R B e o T . SR A A TR B AT 2k 100

m, HOrH R EEAE A, stk EEE
WERRERFIURREL . AERRER CRETSEMO. mEET)
g,

B2, TR, SURIRRAIK . A
W e R AT B R A 85 A 028 o Rl
IS A A AT RUE R 1., BRALYIAL& HER )
Horp R 5 TR 90, HAYHY A B R M A
0, BREHE . A TP, INEE MR A,
/R WA A GRS, ARk, BT, HEk
0, HEERERE MURERG 0, FERT IR AR S fe i o
W AR PR, SRR

BRI S S EAER PR I rh B A o7 2
W T AE R IR AR 28 rh A 7 1 — S8/ N R 2R
FIREIUEERINIRENTACE e TESNL ShS RN E ¥ e}
AR Besh I BURIREA, EENES IR
i PR EE A . FERE R AR AN GRS 1
REE /N R R KO i e, BR T ONW Y
EEWIERSN, I EW (R AW R AR
TEW LS B SR B I A B BRIk
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BAESE R NW (i) 44) 38 R 55 3 EW [1] W24 )
BEREARAL, LA o XL A — € I
TEBLERAN f i 22 h R ) o8 R AL AR 2 s B T
A, URAEE E A9k . & B abeiRe 4 B
AEEMAL, TEFERA S A ERINECS . ERE
BEAMERIHREA T, DIk A, 4k
AR SR LEATE X B 2R A kiR Gk
o B IR B A B G AN K, SERSUL A JROK
— NS 273 m, JREEEILER, SR BB
ARG RIRNK, BGE [ Z R, SR

IRARIBT 24 3 B 1 B 7 A AT . PRI R
SR T 8T IR . B R S A R A Sk
M LLASR IR EW 0] B850 A, ik e & H o 81
TEW IR &8, B RAT TR AE SR 50~70 m, HEd
T aEY =) G ] =R S S AP AT 3 G L
P FARRRE A 7 T4 Wi S -2 B AL . X TR
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Deposit description for the Thompson Creek porphyry
molybdenum deposit, Idaho, USA

The Thompson Creek porphyry molybdenum
deposit is located near Challis in east-central Ida-
ho, USA .

The molybdenum mineralisation at Thompson
Creek occurs in numerous systematically oriented
sets of quartz veins confined to a late magmatic
quartz monzonite core within a granodiorite stock .
The granodiorite intrudes lower Carboniferous
(Mississippian) argillites . Both are overlain by Eo-
cene post mineral Challis Volcanics .

Dating of muscovite and biotite from the
quartz-molybdenite vein alteration assemblage re-
turned ages of 85.943, and (86.9+3) Ma re-
spectively . The metasomatised quartz-monzonite
core occurs within the granodiorite stock, and is
interpreted to have developed from the original
stock by late magmatic growth of K-feldspar,
quartz and biotite .

Molybdenum mineralisation is typically associ-
ated with quartz-biotite-pyrite veins , with or with-
out K-feldspar alteration halos, that are contained
in the quartz-monzonite core. An age of 88.4 Ma

has been obtained from primary biotite in the tran-

sition between the quartz—-monzonite core and the
main granodiorite of the stock .

The mineralisation is related to late phases of
the main 94 Ma Idaho Batholith , and not the youn-
ger 78 to 68 Ma Boulder Batholith event of the
Butte area (Schmidt, et al., 1979).

The orebody has plan dimensions of around
1 300 m>X300 m and extends over a vertical inter-
val of 550 m, with associated intense potassic al-
teration (USBM , from unpublished Cyprus re-
ports). The ore appears to straddle the transition
zone between the quartz-monzonite core and the
granodiorite in its upper sections, being present in
both lithologies , near the contact with the intruded
meta-sediments, as shown on (Tooker, 1991).
The Thompson Creek deposit was initially operated
by the Cyprus Minerals Company . In 1992 produc-
tion amounted to 6 750 t of Mo (Am.Mines H'
book , 1994, P66) . Currently the mine is owned by
Blue Pearl Mining throughits holdingsin the Thomp-
son Creek Mining Company acquired in late 2006 .

8 Porter GeoConsultancy Database , 3 #t
Ak 2] 2006

Deposit description for the Silver Creek porphyry

molybdenum deposit, Colorado, USA

The Silver Creek porphyry molybdenum de-
posit is located in the Rico District of south-west
Colorado, USA, within the Colorado Mineral
Belt . With a Pliocene age it is the youngest known

porphyry molybdenum deposit in the mineral belt
and has associated sulphate replacement . epither-
mal Pb-Zn-Ag vein and replacement mineralisation

and Recent hot spring activity .
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The Silver Creek deposit is concealed 1.5 km
below surface. One main phase of molybdenum
mineralisation appears to have produced a stock-
work of molybdenite-quartz-veins with accessory
early and late pyrite, orthoclase, fluorite and
scheelite . Alteration includes skarn and hydrother-
mal sulphate (anhydrite) deposits up to 30 m thick
formed by replacement of limestone prior to the in-
troduction of molybdenite .

Mineralisation and alteration in the Rico dis-
trict is related to a 4 Ma Pliocene thermal anomaly

which has modified many of the country rocks,

both sediments and the abundant intrusives. The
youngest and possibly causative intrusives of the
district are 4 Ma granitoids .

Historically important Pb-Zn-Ag veins and re-
placement chimneys and mantos in Carboniferous
(Pennsylvanian ) carbonates produced 83 847 t Pb,
82717 t7Zn, 5637 t Cu, 450 t Ag, 2.58 t Au.

Drill indicated reserves at the Silver Creek de-
posit are; 41 Mt@ 0.31% Mo, within a possible
resource of up to 185 Mt.

i B Porter GeoConsultancy Database, ¥ #t
Ak 3] 1997

Deposit description for the Shameika porphyry

molybdenum deposit, Russia

The small Shameika porphyry molybdenum
deposit is located on the eastern margin of the Adui
composite granitic pluton, near Malyshevo , 55 km
north-east of Ekaterinburg (Yekaterinburg) in the
Urals region of Russia.

A number of polymetallic and emerald depos-
its are found along the southern and eastern exo-
contact zones of the Adui granite which comprises
a high K, biotite-orthoclase granite phase and a
two mica microcline granite enriched in Rb, Li and
Cs. The pluton is intruded along the contact be-
tween Precambrian migmatites and biotite orthog-
neisses to the west and Palaeozoic volcanosedimen-
tary rocks to the east. The main Adui pluton and
adjacent Palaeozoic volcanics and sediments are in-
truded by the smaller 6 km X2 km Malyshevo leu-
cogranite stock which hosts the Shameika porphyry
molybdenum deposit. It is composed of albite-oli-
goclase , latticed microcline, quartz, biotite and
muscovite and is enriched in fluorine in the vicinity

of the molybdenum mineralisation .

The deposit occurs as a 1 200 m X 200 m
stockwork of ore veinlets. Faulting has offset the
leucogranite to produce a concealed repetition over-
lain by amphibolite schist which has been altered to
a banded biotite-epidote and calcite rock cut by a
dense network of granitic dykes. Mineralisation
can be traced to a depth of 2207280 m . The stock-
work is hosted 75% by the leucogranite as a dense
network of molybdenite bearing quartz veins and
25% by the exocontact hornfels as thin molybden-
ite and pyrite bearing fluorite-quartz veinlets .

Both hosts are strongly altered. The leu-
cogranite has been altered to a pink colouration due
to an increase in K feldspar and albite , and quartz
depletion . Fine grained molybdenite occurs as ban-
ded aggregates of parallel flakes concentrated with
pyrite near the margins of the veinlets in both hosts .

A resource has been outlined of approximate-
ly: 54 Mt@ 0.08% Mo.

8 Porter GeoConsultancy Database , 3 #t
Ak 2] 2002

Deposit description for the Questa porphyry
molybdenum deposit, New Mexico , USA

The Questa porphyry molybdenum deposit is
located in northern New Mexico, USA .
Geology

Molybdenite mineralisation occurs in the hood

zone of the early Miocene Questa Mine aplite-por-
phyry intrusive, one of three silica-rich intrusives
found along the east-west trending Red River

Trench, which forms the northern margin of the
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circular Gold Hill Block in New Mexico (Carpen-
ter, 1968). The three intrusives are the Bear Can-
yon, Questa Mine and Red River Intrusions.

The aplite porphyry bodies intrude a sequence
comprising :

Middle Proterozoic basement of biotite gneiss
and schists , amphibolite gneisses and schists . feld-
spar gneisses, acid granite gneiss, quartzite and
granite ;

Upper Carboniferous (Pennsylvanian) arkose,
shale and sandstone from 0™~100 m thick ;

Cretaceous sandstone, siltstone and grits from
07~30 m thick ;

Early Miocene volcanics comprising: Lower
Andesites, 150 to 900 m of dark green to grey,
fine grained featureless hornblende andesite with
infrequent, finely crystalline tuffaceous lenses,
and an uppermost 07™~60 m thick band of medium
to coarse grained tuffaceous andesite porphyry ;
Latite , generally around 200 m thick , composed of
porphyritic, quartz bearing, hornblende-biotite
latite tuffs and flows with agglomerates towards
the top; Lower Rhyolite Tuff, 500 m of coarse
grained , welded tuff with alternating dark grey
glassy and light grey pumiceous bands up to 2.5
cm thick; Upper Rhyolite Tuff, 400 m of fine
grained, light to dark grey, banded, glassy and
pumiceous , welded rhyolitic tuff, becoming frag-
mental towards the top;

Pliocene light grey, banded, porphyro-apha-
nitic rhyolite and banded, spherulitic, highly con-
torted, glassy rhyolite around 100 m thick. The
intrusive aplite porphyries occur largely within the
andesites , and are interpreted as having been em-
placed by metasomatism rather than by stoping
(Carpenter, 1968).

The intrusive phases in the area include, from
oldest to youngest: Hornblende-biotite monzonite
porphyry s which occurs largely as dykes , and con-
tains phenocrysts of sanidine over 30 mm long,
plagioclase 5~ 6 mm in length, ferro-magnesian
minerals up to 4 mm and quartz 8§ mm in diameter.
All are set in a fine grained aphanitic matrix of

quartz and alkali feldspar which makes up about
50% of the rock ;

Hornblende bearing biotite granite porphyry ,
occurs as plugs, dykes and sills in the volcanics . It
is composed of potash feldspar crystals more than
30 mm long, plagioclase to 12 mm in length,
quartz 6 mm in diameter with biotite 4 mm and
hornblende up to 12 mm in length. These pheno-
crysts are separated by small ferro-magnesian crys-
tals , plagioclase laths, and anhedral crystals of
potash feldspar, quartz and plagioclase ;

Questa Mine Aplite body, which covers an
outcrop area of approximately 1 500 m X1 200 m,
and plunges to the south . This and two other near-
by similar aplites may represent the peaks of a con-
cealed aplitic batholith . Emplacement of these ap-
lite bodies is interpreted as having been accom-
plished in part by “dyking” and stoping, and in
part by flooding and metasomatism by potash-silica
rich fluids representing an advancing segregation
from depth . Large volumes of volcanics and gran-
ite porphyry have been “digested” by the advancing
“fluid front” . Dense siliceous aplite is found in the
hood zone of the Questa Mine Aplite body as cross-
cutting dykes and in areas of flooding ;

Biotite granite, which makes up the deeper
phases of the aplitic bodies, grading upwards into
the porphyritic aplite. It is somewhat porphyritic
with 4 to 10 mm phenocrysts of plagioclase , potash
feldspar , quartz and biotite in a matrix of the same
components ;

Quartz porphyry or rhyolite porphyry, which
is found as a plug and a set of dykes. It is light
grey and porphyritic with numerous phenocrysts of
potash feldspar making up two thirds of the pheno-
crysts ,» with the remaining one third being quartz .
The matrix is aphanitic , consisting entirely of pot-
ash feldspar and quartz, with accessory zircon,
monarzite , apatite and sphene ;

Aplite porphyry, which is found as dykes cut-
ting through the hood zone of the Questa mine
intrusive (Carpenter, 1968).

Mineralisation & Alteration

Hydrothermal alteration occurs as :

1) blanket propylitisation in the volcanics, 2)
sericitisation and kaolinisation in the porphyries ,

and as 3) a halo-type alteration outwards from
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veins and shear zones resulting in strong biotitisa-
tion in the volcanics and sericitisation and kaolini-
sation in the aplitic rocks.

Propylitisation of the volcanics has produced a
suite including sericite , carbonate , kaolinite, epi-
dote, biotite, chlorite and iron oxides . Molybden-
ite is the only ore mineral at Questa, commonly ac-
companied within the aplite by pyrite, quartz, ser-
icite , and less frequently fluorite , topaz . adularia,
rhodochrosite, calcite, dolomite, potash feldspar,
biotite , kaolinite and illite. Sphalerite, galena and
chalcopyrite infrequently occur in small veinlets or
as fillings in reopened molybdenite veinlets . Drill-
ing had not penetrated more than 300 m below the
volcanic-aplite contact as of 1968. No ore or
gangue zoning had been noted over this vertical in-
terval . Regionally a lateral zonation from molybde-
nite to zinc to lead and finally to silver is indicated
(Carpenter, 1968) .

The low grade orebodies are irregular in size
and shape, with margins being established by as-
say boundaries . Small orebodies mined prior to the
extensive lower grade ore, consisted of high grade
molybdenite Caround 56 MoS: ) occurring as
quartz veins along the contact between the intru-
sive aplites and the andesites. The main mineral-
isation occurs as 1) disseminated molybdenite,
found as small accessory sulphide flakes in the
aplitic intrusive rocks; 2 ) molybdenite-quartz

veinlets and molybdenite in quartz-biotite-potash

feldspar veinlets; 3 ) zoned molybdenite-quartz
veins , frequently with biotite and potash feldspar
along the walls. These occasionally carry minor
Pb ., Zn and Cu sulphides , followed by fluorite and
carbonates when subsequently reopened; 4) high
grade molybdenite locally occurring along shear
zones , with minor associated quartz and pyrite;
and 5) molybdenite paint along joint and fracture
surfaces . The orebodies are situated largely in the
silica rich intrusives and locally silicated volcanics
that have been sufficiently well cracked , shattered
and mineralised to contain 0.25% ~~0.3% MoS: .
Of the five types described above, types 4) and 5)
account for the majority of the contained molybde-
nite. This mineralisation is apparently associated
with faulting related to numerous adjustments a-
long the trench, and by major shear systems tren-
ding north-east, east-west and north-south to
north-west (Carpenter, 1968) .

Molybdenite has been well oxidised to ferri-
molybdite in near surface exposures, and the mo-
lybdenum bearing ferric hydroxide, akaganeite .
The abundant pyrite of the ore has also been well
oxidised (Carpenter, 1968).

Published reserve figures for the Questa ore-
body are: 110 Mt @ 0.183% Mo (Res. 1979,
start-up 1966, USBM ).

B Porter GeoConsultancy Database , 7 A
.k F] 1996

Deposit description for the Malmbjerg and Mellempas porphyry

molybdenum deposit, Greenland

The Malmbjerg and Mellempas porphyry mo-
lybdenum deposits are associated with the alkaline
Werner Bjerge Complex at about 72°N, while the
Flammefjeld deposit is associated with the large
Kangerlussuaq Alkaline Complex at about 68° N,
all three of which are on the rifted continental mar-
gin of East Greenland, close to the present day
coast .

The East Greenland volcanic rifted margin was
formed during the Paleogene continental breakup

above the ancestral Iceland mantle plume, accom-

panied by massive outpourings of plateau basalts,
intrusion of major gabbroic and felsic plutons, and
the emplacement of a huge coast-parallel dyke
swarm . This magmatic activity was largely concen-
trated in three periods; 62759, 57754, and a-
round 507747 Ma although it is now known to have
continued with a distinctly youger component also .

The Werner Bjerge Complex represents a large
subvolcanic complex composed of alkali gabbros,
granites , and both under- and over-saturated sye-

nites , and is one of a line of such complexes tren-
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ding obliquely both to the continental margin and
to the main faults and structural lineaments of the
area. This complex was intruded into Carbonifer-
ous country rocks . In places it can be seen to be o-
verlain by a preserved volcanic roof of predomi-
nantly feldspar porphyries. The Malmbjerg granite
stock [dated at between 26. 0£1.1 to (21.1£0.9)
Ma ] and its mineralised carapace outcrops a few
kilometers west of the main Werner Bjerge Com-
plex and thus cannot be directly related to the main
complex .

The Malmbjerg deposit contains three lithol-
ogical units: 1) An uppermost perthite granite
with a quartz-feldspar porphyry roof, which, along
with the adjacent sediments, contains most of the
molybdenite mineralization ; ii) The perthite gran-
ite is intruded by a porphyritic aplite; iii) Lowest
is a third porphyry type having two textural varie-
ties distinguished by the nature and form of their
phenocrysts. Three types of mineralisation are
recognised : i) A network of veins containing mo-
lybdenite , forming a zone in the uppermost part of
the stock with the shape of an inverted bowl; ii)
greisen mineralisation in flat-lying veins; and iii)
minor base metal mineralisation in vertical , argil-
lised fracture zones .

The Mellempas molybdenite mineralisation ,

occurs within the Werner Bjerge Complex , is less

well explored and believed to be of lesser economic
importance . It is associated with a biotite granite
body which cuts other rocks of the complex .

Flammefjeld , about 500 km south of Malmb-
jerg s comprises volcanic breccias and quartz por-
phyries that cut the syenites of the 800 km”
Kangerlussuaq intrusion. The mineralised body is
concealed and has not been drilled out . It is repre-
sented by up to 1 m size blocks contained within an
igneous breccia pipe. These blocks are of various
granitic rocks, including quartz-feldspar porphyry
and aphanitic granophyre containing an intense
stockwork of quartz and molydenite-bearing frac-
tures . The breccia complex has dimensions of a-
round 500 m X800 m and includes dykes of aplite,
rhyolite and quartz-feldspar porphyry, as well as
more mafic rocks. The breccia pipe is interpreted
to have transported the molydenite-bearing blocks
from an underlying classic porphyry molybdenum
deposit .

Dating of mineralisation at Malmbjerg and
Flammefjeld has yielded ages of between 25.8 =
0.1 and (39.6 £0.1) Ma, Malmbjerg has an esti-
mated mineral resource of 150 Mt @ 0.23%
MoS: .

i B Porter GeoConsultancy Database, ¥ #t
Ak 3] 2004

Deposit description for the Brenda porphyry molybdenum deposit ,
British Columbia, Canada

The Brenda porphyry molybdenum-copper de-
posit is located 225 km ENE of Vancouver and 22
km west of the Okanagan Valley , in British Co-
lumbia , Canada (Location; 49° 52'N, 120° 0'W).

Published reserve and production figures in-
clude: 164 Mt @ 0.166 Cu, 0.026% Mo,
(Prod. +Res. 1984, incl. Prod. 131 mt, 1970 —
1984, Dawson, et al. 1991). 159 Mt @ 0.183%
Cu, 0.049% Mo, which includes a “high grade”
core of , 25 Mt @ 0.212% Cu, 0.063% Mo,
(Res . pre-production , 1969 ,@ 0.3% Cu eq. cut-
off , Soregaroli & Whitford, 1976).

Geology

The Brenda Cu-Mo deposit is within the Bren-
da Stock , a composite zoned body of Jurassic age
within the Brenda Mine area that forms part of the
larger Pennask Batholith which in turn intrudes
upper Triassic sedimentary and volcanic rocks of
the Nicola Group. No clear boundary between the
“stock” and the batholith had been established in
1976 . The Brenda Stock is sub-divided into two u-
nits , a quartz-diorite with abundant mafic miner-
als, and a porphyritic granodiorite . Pre- and post-
ore dykes with widely divergent compositions cut
the stock (Soregaroli & Whitford, 1976).

The quartz-diorite shows considerable varia-
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tion in texture and composition. Near the contact
with the Nicola Group it is some what foliated , and
generally becomes increasingly , but not uniformly ,
more mesocratic away from the contact . Generally
it comprises 1006 ~ 250 quartz, 1006 ~ 206 K-
feldspar , 50% ~ 60% plagioclase, 109 ~ 302
hornblende , 16 ~15% biotite and 1%6 ~2% mag-
netite , sphene and apatite . Quartz occurs as angu-
lar interstitial grains, while poikilitic K-feldspar
encloses quartz and plagioclase. The gradation
from the quartz-diorite to the porphyritic grano-
diorite is generally diffuse, with the contact de-
fined by the appearance of subhedral quartz and bi-
otite . The porphyritic granodiorite has a chilled fi-
ner grained phase, both of which are characterised
by subhedral quartz grains that range from 2 to 6
mm in diameter, and by well defined 3 to 10 mm
biotite phenocrysts. This unit is lighter coloured
than the quartz-diorite . Its composition is general-
ly 20% ~30% quartz, 1026 ~ 202 poikilitic K-
feldspar , 4576 ~60% plagioclase , 576 154 bio-
tite, 220 ~10%6 hornblende and minor magnetite ,
apatite and sphene . The mineralisation is predomi-
nantly within the quartz-diorite (Soregaroli &
Whitford, 1976) .

Dykes cutting the Brenda Stock include aplite-
pegmatite , andesite , quartz-diorite , dacite-porphy-
ry and felsite, all of which are pre-ore, while sub-
sequent trachyte-porphyry dykes are only weakly
mineralised , cutting most stages of veining, sug-
gesting they are late inter-mineral . The last dykes
are post mineral and of basaltic composition (Sore-
garoli & Whitford, 1976).

The Nicola Group comprises volcanic breccias
and flows and greywackes, which adjacent to the
stock have been altered to schistose hornfels over a
width of up to 450 m . The hornfels is characterised
by the development of bands and aligned lenses of
felted brown to black biotite . Siliceous bands and
matrix in the hornfels consist of quartz with minor
plagioclase , K-feldspar and occasional euhedral
brown garnet (Soregaroli & Whitford, 1976).
Mineralisation & Alteration

“Economic mineralisation” , as defined by the

0.3% Cu equivalent grade line has a plan outline of

some 720 m X360 m, and persists to at least 300 m
below the surface , with all drill holes bottoming in
ore grade at that depth . The lateral boundaries are
very close to vertical . Hypogene mineralisation is
generally confined almost entirely to veins, with
disseminated sulphides being rare, except in some
mineralised dykes and in areas of intense hydro-
thermal alteration. The grade of the orebody is a
function of the fracture/vein density and of the
thickness and mineralogy of the filling material .
The average sulphide content of the ore zone is
generally 170 orless (Soregaroli & Whitford ,1976 ) .

At least five stages of veining, each with u-
nique attitudes and mineralogy . were developed in
fractures created by east-west regional compres-
sion. The grade of mineralisation is a function of
the fracture density and mineralogy of the veins.
Chalcopyrite and molybdenite are the most abun-
dant sulphides, generally accompanied by minor
but variable quantities of pyrite and magnetite in a
gangue of quartz, potash feldspar, biotite and/or
calcite . Bornite, specular hematite , sphalerite and
galena are rare constituents of the ore. Pyrite is
most abundant in altered andesite dykes and in
quartz-molybdenum veins. The ratio of pyrite:
chalcopyrite in the orebody is around 1; 10, with
the chalcopyrite content diminishing beyond the
ore boundaries (Soregaroli & Whitford, 1976 ).

The density of veining is not homogeneous
within the orebody , ranging from <9 per metre
near the periphery of the ore to 63 and occasionally
90 per metre near the centre. Some veins have very
sharp contacts with the wall rock , but most are ir-
regular with replacive margins. Individual veins
may show fracture characteristics in one area and
replacive margins in another. Five stages of vei-
ning are recognised within the orebody , as follows
(after Soregaroli & Whitford, 1976), from oldest
to youngest, with stage 5 representing a later,
probably un-related event .

Biotite-chalcopyrite veins, most of which do
not exceed 1. 5 mm in thickness . Biotite filled frac-
tures contain disseminated patches and crystals of
chalcopyrite and more rarely pyrite, molybdenite

and K-feldspar. Quartz is absent. The biotite
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shows evidence of slip along the fractures . Four di-
rections of veining are recognised, representing
three phases of veining, from oldest to youngest .
The strikes and dips are as follows, phase 1A -
62°/78°S; phase 1B - 284°/86°S; and phase 1C -
348°/58° E and 312°/18° N. Biotite-chalcopyrite
veins account for about 20% of the total number of
veins within the orebody. However because of
their narrow thickness and patchy mineralisation ,
they probably contain less than 56 of the total
sulphides .

Quartz-K feldspar-sulphide veins account for
the bulk of the mineralisation in the Brenda depos-
it. Two ages of veins with different characteristics
have been recognised . Phase 2A , oriented at 68°/
74°S and 70° /vertical , is the earlier , and is charac-
terised by quartz and K-feldspar, with highly vari-
able quantities of chalcopyrite, molybdenite and
pyrite . Quartz is the most abundant vein mineral,
while K-feldspar varies from 1% ~25% . Sulphide
distribution within the vein is erratic, generally
comprising between 1076 and 256 , but may local-
ly exceed 80% of the vein space . Pyrite is a minor
but constant accessory , while magnetite course as
rare octahedra in chalcopyrite and more rarely as
bands at vein walls . Bornite and sphalerite are oc-
casional accessories. The NE striking set are the
most abundant , comprising 6026 of all veins in the
pit s with all other phase ZA veins making up about
5% of the total veining. The younger phase 2B
veins , oriented at 338" /vertical and 35°/20°NW ,
are vuggy with sulphides occurring as discrete
crystals and crystal groups in interstices between
quartz and K-feldspar crystals . Biotite occurs as a
minor constituent of all veins, as does epidote.
Chalcopyrite is the principal sulphide, and is ac-
companied by minor quantities of molybdenite and
pyrite .

Quartz-Molybdenite-Pyrite veins range from
2.5 to 35 c¢m in thickness . They contain quartz and
molybdenite with disseminated cubes of pyrite and
chalcopyrite on fractures . Banding in some veins is
caused by seams of molybdenite within the quartz .
Calcite is a minor constituent. These veins strike

and dip predominantly at 72°/86°S, with a lesser

set at 284° /vertical .
which

strike and dip at 310" /vertical , comprise epidote

Epidote-sulphide-magnetite  veins,
and magnetite with minor molybdenite , chalcopy-
rite or pyrite. These veins occur throughout the
area, but are no where abundant. The adjacent
wall rock is irregularly replaced by epidote and
chlorite .

Biotite, calcite and/or quartz veins of several
ages are later than the mineralising episode .

Hydrothermal alteration is particularly weak ,
with mineralisation being confined almost entirely
to veins in relatively fresh homogeneous host
rocks . The different styles of alteration include
(after Soregaroli & Whitford, 1976) .

Potassic alteration (K-feldspar and biotite )
forms envelopes adjacent to stages 2 and 3 miner-
alised veins, and is directly related to sulphide
mineralisation. Generally K-feldspar and biotite
are separated , but locally occur together. Pink to
white K-feldspar replaced plagioclase next to most
stage 2, and to a lesser extent stage 3 veins , form-
ing irregular envelopes ranging from 1 em to 1 m,
but averaging 2 cm in thickness . Hydrothermal bi-
otite replaced magmatic mafic minerals in wall
rocks adjacent to stage 2, and particularly stage 3
veins , forming envelopes ranging in width from <<
1 mm, to several cms. In local highly irregular ar-
eas it may form up to 50%0 of the rock . Replace-
ment biotite only occurs within the Brenda ore-
body , while stage 1 veins of hydrothermal biotite
extends over a broad area extending beyond the de-
posit .

Propylitic alteration formed both before vei-
ning , and accompanied some later stage veins, but
is only of local significance . It varies from weak to
intense , and is characterised by the development of
chlorite and epidote , as well as microscopic sericite
and carbonate. Large areas within the orebody
have not been propylitised, while K-feldspar sel-
vaged veins cut across earlier pre-ore propylitised
quartz-diorite . The second stage propylitisation ac-
companied the development of stage 4 veining and
is reflected as envelopes of epidote and chlorite ,

but because these veins are very minor in occur-
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rence the propylitisation is also sparse.
Argillic alteration is only locally developed and
is restricted to post mineral fault zones where the

host rock has been highly shattered. Kaolinite,

sericite and epidote almost replace the comminuted
host rocks , with only the original quartz remaining .

i B Porter GeoConsultancy Database, ¥ #t
k2] 1996

Deposit description for the Endako molybdenum deposit ,
British Columbia, Canada

The Endako molybdenum deposit lies within
the composite Jurassic Topley Intrusions which in-
clude the older Endako Quartz Monzonite, which
is bounded on the south by the Francois Granite,
and on the north by the Casey Alaskite and Gle-
nannan Granite. The Endako Quartz Monzonite is
elongated in a NW-—SE direction and is 3 to 5 km
wide in the Endako area (Kimura, et al., 1976).

Reserves 1+ production to 1990, 280 Mt @
0.08% Mo (Dawson, 1991); Production, from
1965—1982, 139 Mt (Dawson, 1991 ); Reserve
1998, 85 Mt @ 0.136/%6 MoS: at a cutoff of
0.07% MoS: (Selby et al., 1999) ; Reserve 2005
(probable + proven) , 74 Mt @ 0.063%5 Mo
(Blue Pearl Mining web site, 2006 ); Resource
2005 (indicated) , 51.8 @ 0.0706 Mo (Blue
Pearl Mining web site, 2006) .

Geology

The main rock types are as follows :

Endako Quartz, Monzonite (adamellite), da-
ted at 142 Ma, the host to ore, is generally equi-
granular (3774 mm ), with some K-feldspar crys-
tals in places up to 7 mm across . The rock consists
of 30% quartz, 352 pale pink to orange tinged K-
feldspar, 30% white to green tinged plagioclase ,
and 5% ~~10% partially chloritised black biotite .
The rock is characterised by the pink to bright or-
ange-pink K-feldspar and the alteration in the mine
area which varies from pale greenish-grey to dark
green to bleached creamy white for highly altered
variants ;

Casey Alaskite, dated at 138 Ma, which is
normally a fine to medium grained (1 ~3 mm),
sugary textured , leucocratic rock composed of 40%
quartz , 45% pale pink K-feldspar, 5% ~ 10%
white plagioclase, 26 ~ 50 partially chloritised

biotite and 1% accessory pyrite and hematite ;

Glenannan Granite, dated at 138 Ma, which
is a coarse grained granite to quartz-monzonite
(adamellite ) , comprising 200 ~25%0 quartz , 4024
~45% pink K-feldspar, 1506 ~30% white plagio-
clase and 520 ~~10% biotite. Texturally the rock
ranges from equigranular (5776 mm) to porphyrit-
ic with K-feldspar and plagioclase crystals up to 2
cm . Pegmatite phases with crystals ranging up to 1
~2 cm’s are also noted ;

Francois Granite , dated at 137 Ma, a distinc-
tive red , equigranular (3774 mm) rock composed
of 35%6 quartz, 45%6 perthitic K-feldspar, 154
white plagioclase with greenish cores, 3%6 ~ 5%
chloritised biotite and up to 1% of accessory mag-
netite , pyrite and sphene;

Wheeler Quartz, Monzonite (adamellite ),
relative age unknown, which occurs as a small
mass some 4 km to the south of the orebody . It is
normally a coarse grained leucocratic rock with lo-
cal porphyritic varieties with scattered pink K-feld-
spar phenocrysts which average 2 cm in length .
The modal composition is 30% quartz, 456 pink
K-feldspar , 20%6 ~~25% plagioclase and 1% ~ 3%
biotite (Kimura, et al ., 1976).

The intruded Takla Group volcanics are the
oldest rocks in the area, and consist of dark green
to purple lavas, tuffs and flow rocks which locally
contain small white quartz, feldspar and biotite
phenocrysts in a hard aphanitic matrix (Kimura, et
al., 1976).

In the vicinity of the orebody the Endako
Quartz Monzonite is intruded by pre-mineral dykes
in the following chronological order, 1) aplite (6
mm to 1.2 m wide), 2) andesite (generally 0.37~
0.5 m wide), 3) porphyritic granite (1.27725 m
wide) and 4) quartz-feldspar porphyry (5 cm to 50
m wide ), and by post-mineral basalt dykes. In
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plan the orebody is an irregular elongated body
that strikes at 120°, dips 40~60° to the south and
measures 3 360 m X370 m. A major crosscutting
fault offsets the orebody in a northerly direction,
and also forms a divisional boundary between the
broader westerly plunging eastern half and the
shallowly lenticular western half (Kimura, et al.,
1976) .

Mineralisation & Alteration

The most abundant primary minerals are mo-
lybdenite , pyrite and magnetite, with minor a-
mounts of chalcopyrite and trace quantities of
bornite , bismuthinite, scheelite and specularite .
All are intimately associated with quartz veins.
Calcite and chalcedony occur in late veins and frac-
tures. Ore minerals occur in two forms, as large
quartz-molybdenite veins, and in fine fracture fill-
ings and veinlets in the form of a stockwork. The
major quartz-molybdenite veins, 15 ecm to 1 m
thick , occur as a series of sub-parallel and comple-
mentary sets within the ore zone. Molybdenite
typically occurs as thin (1776 mm) closely spaced
laminae that give the milky white quartz veins their
characteristic ribboned appearance. Molybdenite
also occurs as scattered to concentrated finely di-
vided grains in quartz, so as to produce blue and
black quartz veins. Magnetite, pyrite and minor
chalcopyrite are intimately associated with molyb-
denite . Brecciation within veins with subsequent
healing by quartz and molybdenite is common . The
veins swell , pinch and horse-tail , and control the
distribution of the stockwork veinlets (Kimura, et
al., 1976).

Quartz and molybdenite and associated ore
minerals occur within randomly oriented fractures
forming a stockwork adjacent to and surrounding
the major quartz-molybdenite veins . Veinlets range
from minute wisps of molybdenite to 5 ¢m wide
quartz-molybdenite veins. Veins within the eco-
nomic stockwork are spaced from 1~2 c¢m to sev-
eral metres apart . The economic limits of the min-
eralised stockwork range from 6 to 60 m in width .
A pyrite zone bounds the orebody to the south,
and consists of fine quartz and pyrite, minor mag-

netite and rare molybdenite as fracture fillings in a

poorly developed stockwork . The pyrite content is
estimated to be less than 1% . The transition from
pyrite to molybdenite mineralisation is gradational .
A pyrite zone has been noted in other peripheral
sections of the orebody (Kimura, et al., 1976).

Hydrothermal alteration has locally produced
three alteration phases, namely K-feldspar enve-
lopes on veins and fractures, quartz-sericite-pyrite
envelopes on veins and pervasively kaolinisation of
the host rocks. The different styles are as follows
(from Kimura, et al., 1976) .

K-feldspar bearing envelopes , present in three
forms, namely , a) K-feldspar envelopes from 37~
50 mm wide , developed as bright orange-pink bor-
ders adjacent to either quartz or quart-molybdenite
veins . They comprise either wholly K-feldspar, or
have up to 5% quartz also; b) K-feldspar-biotite
envelopes which contain up to 1020 biotite and mi-
nor quantities of quartz. This assemblage forms
bands or lenses commonly from 5760 cm wide,
but may be up to 5 m thick. Envelopes are more
common than lenses; ¢) K feldspar-quartz enve-
lopes which are distinctly different in that they
contain 60% or more K-feldspar, 30% quartz , up
to 5% biotite and up to 5% altered plagioclase .
Hydrothermal K-feldspar is megascopically identi-
cal to the bright orange-pink primary K-feldspar of
the host quartz—monzonite (adamellite) .

Sericite bearing envelopes , occur as grey , me-
gascopically sharp borders to quartz-molybdenite,
magnetite and quartz-pyrite veins, in widths from
3750 mm . These envelopes are composed of 5024
~60% quartz, 30%0 ~~35%0 very fine grained seri-
cite and 1% ~ 5% finely disseminated pyrite .
Within the envelope the original K-feldspar, pla-
gioclase and biotite have been replaced by sericite
and quartz, while iron from the breakdown of bio-
tite has been sulphidised to form pyrite. Occasion-
ally magnetite and more rarely chalcopyrite occur
as disseminated grains in the envelope .

Endako

Quartz-Monzonite (adamellite) is widespread , and

Pervasive kaolinisation, of the
varies from a slight development of kaolinite in pla-
gioclase in otherwise un-altered rock, to complete

alteration of both plagioclase and K-feldspar to a
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soft creamy-white or green clay .

A paragenetic sequence of veining and altera-
tion envelopes has been determined as follows,
from youngest to oldest (from Kimura, et al.,
1976) ;

Stage 1, a) quartz with K-feldspar; b)
quartz-molybdenite with K-feldspar and biotite;
and ¢) quartz-magnetite &= pyrite with K-feldspar
and quartz .

Stage 2 , a) quartz-molybdenite and minor K-
feldspar with quartz-sericite-pyrite; b ) quartz-
magnetite with quartz-sericite-pyrite; c¢) quartz-
molybdenite with quartz-sericite-pyrite; d) quartz-
magnetite-molybdenite with quartz-sericite-pyrite ;
all with®=pyrite, chalcopyrite and bornite, and e)
quartz-pyrite-agnetite and molybdenite with quartz-

sericite-pyrite of the pyrite zone.

Stage 3 , all with no envelopes. and pyrite
and chalcopyrite a) quartz; b) quartz-molybdenite
with coarse molybdenite; ¢) quartz-magnetite-mo-
lybdenite .

Stage 4, again with no envelope., but occa-
sional bleached haloes, a). quartz; b). quartz-py-
rite .

Stage 5, again with no envelopes, a) sphaler-
ite with minor quartz; b) calcite; ¢) chalcedony .

Stage 6, late unfilled fractures .

The Endako orebody is visualised as a restrict-
ed stockwork that has formed on an elongated east-
erly trending dome by uplift, intrusion and shear-
ing , and localised at or near the intersection of re-
gional north-westerly and easterly structures .

i B Porter GeoConsultancy Database, ¥ #t
AaEF] 1999

Deposit description for the Ruby Creek or Adanac porphyry

molybdenum deposit , British Columbia , Canada

The Ruby Creek or Adanac porphyry molyb-
denum deposit is located 22 km NE of Atlin in
northern British Columbia, Canada, at an elevation
of 1 460 m, in the floor of an alpine cirque at the
head of Ruby Creek .

The deposit is hosted by the composite Mount
Leonard quartz monzonite stock [dated at (7034
2.4) Mato (71.6+£2.1) Ma |, a satellite of the
post-accretionary Cretaceous , Surprise Lake Bath-
olith. The stock crosscuts deformed and metamor-
phosed Carboniferous and Permian-age volcanic
and sedimentary rocks of the Cache Creek Group,
serpentinite of the Atlin Intrusions, and Jurassic
diorite of the Fourth of July Batholith. The Mt
Leonard stock is partially overlain by Late Tertia-
ry-Quaternary volcanoclastic debris and columnar
olivine basalts .

The deposit is located near the northeastern
contact of the Mt Leonard stock . whichis composed
of distinct quartz monzonite phases , including .

i) coarse-grained to aplitic and /or weakly por-
phyritic variety of “hybrid” quartz monzonite that
occurs throughout the stock, which locally be-

comes ; ii) a distinctly coarse grained variety , also

described as “coarse granite” ; iii) mafic porphy-
ry, also described as “medium granite”; iv)
sparse porphyry, also described as *porphyritic
granite” ; v) crowded porphyry , also described as
“crowded porphyry”; vi) fine grained quartz mon-
zonite, also described as “fine granite”; vii) mi-
nor variants , including plutonic breccia .

Two adjacent , largely subcropping, “porphy-
ry” cupolas have been defined , composed of sparse
porphyry
Weak mineralisation is developed as a discontinu-

and crowded porphyry respectively .
ous blanket paralleling the contact of the subcrop-
ping portion of the sparse quartz monzonite por-
phyry (western) cupola, with a ring of better
erade mineralization around its outer edge. Where
the cupola is approximately 500 m in diameter, the
surrounding ring of mineralisation is approximately
200 m wide .

The, thicker, higher grade molybdenum zone
is restricted to the eastern flank of that western or
sparse porphyry cupola. The deposit is truncated
by a steep, northwesterly dipping, normal Adera
Fault that down-dropped the northern half of the

deposit by a minimum of 100 m .
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The deposit lacks strong zonal alteration al-
though there are narrow envelopes of potassic al-
teration around some veins and local zones of in-
tense wall-rock silicification . There is considerable
retrograde alteration along postmineral faults and
fractures .

Molybdenum , which is the only element of e-
conomic significance, occurs in all phases of the
quartz monzonite . The principal ore mineral is mo-
lybdenite , occurring in sulphide veins and fracture
coalings , many of which are relatively flat-lying,
and as coarse and fine rosettes and blebs in both
smokey and clear quartz veins. It is also found as
streaks and smears in deformed rock within the
Adera Fault and other fracture zones . Most of the
mineralised structures are 173 mm wide , although

some of the sub-horizontal veins are up to 3 c¢m

wide . Mineralised quartz veins locally contain trace
amounts of one or more of orthoclase , biotite , ser-
icite , carbonate , pyrite, scheelite or fluorite. Vein
and skarn occurrences accompanied by tungsten,
tin, lead zinc and precious metals are found periph-
eral to the deposit .

Resource ;

Reserve estimates include ;

104.234 Mt @ 0.16%6 MoS: (0.096% Mo )
(Chapman, Wood & Griswold Ltd ., 1971); Geo-
logical reserve; 270 Mt (@ 0.053% Mo at 0.03%
Mo cutoff , or 187 Mt@ 0.061 Mo at 0. 04% Mo
cutoff (Placer Dome 1979 ); Undiluted mineable
mineral reserve: 151.9 Mt @ 0.063% Mo at
0.04% Mo cutoff & stripping ratio of 1.5 : 1
(Placer Dome , 1981).

i B Porter GeoConsultancy Database, ¥ #t
Ak F] 2006

Deposit description for the Koktenkol Mo-W deposit , Kazakhstan

The Koktenkol Mo-W deposit is located ap-
proximately 150 km north of Balkash in Kazakhstan
and occurs as a stockwork of quartz, quartz-feld-
spar and feldspar veinlets which carry molybden-
ite, wolframite, pyrite, chalcopyrite, bismuthi-
nite, magnetite, hubnerite, rutile, muscovite,
quartz , fluorite, feldspars, calcite, garnet and
other minor minerals. The stockwork and its asso-
ciated mineralisation is developed within a middle
to upper Devonian sequence of volcanogenic and
sedimentary rocks, above the apex of an oval
shaped lower Permian or upper Carboniferous , leu-
cocratic granitic complex (Smirnov, 1977).

The granite apex outcrops over an area of 0. 15
km” , but widens considerably with depth to form a
concealed 15 km X'18 km batholith. The Devonian
sequence comprises andesite and dacite porphyries ,
with tuffs of rhyolite porphyry , interstratified with
sandstones , siltstones and tuffaceous sandstones .
These are overlain by carbonaceous chert , shales .
marls and limestones of late Devonian age . Around
the granites the Devonian alumino-silicates have
been hornfelsed, intensely biotitised and feldspa-
thised , and the carbonates have been skarn altered

(Smirnov , 1977 ).

Alteration within the granite includes K-feld-
spar and more prominent albite development, fol-
lowed by quartz veining , first containing molybde-
nite, then by wolframite, pyrite, bismuthinite,
molybdenite , muscovite and fluorite . Later veining
introduced further stages of wolframite, pyrite,
chalcopyrite, magnetite, fluorite and muscovite
and other minerals (Smirnov, 1977).

The southern sector of the deposit is devel-
oped within Devonian volcanics which have been
intensely altered by contact metamorphism . In the
northern sector the stockwork is mainly included
within metamorphosed Devonian rhyolite tuffs,
tuffaceous sandstones, sandstones and skarn al-
tered limestone, near the apex of the batholith. A
minor proportion of the ore is contained within the
eranite itself . Ore is developed over a maximum
vertical interval of 800 7~900 m, 1007~200 m of
which is in the granite (Smirnov, 1977).

The Koktenkol stockwork lies in a NNW
striking tectonic zone which passes across the de-
posit . The veins of the stockwork vary from 1 to 2
mm , up to 100~~150 mm , averaging 520 mm .
The densest network of veining is above the upper-

central axial portion of the granite, especially a
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