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NEW PROGRESS IN THE STUDY OF GEOLOGICAL
CHARACTERISTICS AND GENESIS OF JIANDE COPPER DEPOSIT,
ZHEJIANG PROVINCE

ZHOU Jiyuan
( Nanjing Geological Survey Center, China Geological Survey, Nanjing 210016, Jiangsu, China)

Abstract; Jiande copper deposit was discovered in 1958. It was explored by the geological department
and mined by the metallurgical department in 1960. By 1980, when the reserves handed over were about
to be mined out and became a critical mine, the author was invited to take a group of teachers and
students to investigate and study the ore deposit, summarize the ore-forming conditions, analyze the ore-
controlling factors, explore the ore-body distribution law, and determine the origin of magmatic
hydrothermal fluid. The theory of ore liquid migration was put forward. The mathematical and physical
simulation was carried out by computer for the first time. It shows the rationality and correctness of the
theory and method adopted. Because a few volcanic rocks and siliceous rocks were found in the mining
area, the genesis of submarine volcanic hydrothermal deposits was proposed. Based on the detailed study
and exploration of geological characteristics, metallogenic age and fluid inclusions in the mining area in

recent years, the deposit is denied to be the origin of submarine volcanic hydrothermal deposit, which is

EERNY: AL (1936-), 5, #d%, WS, NI MBI % . v s B Mg s s, s wo Al
4B IF L SWSE, E-mail: jiyuan_ zhou@ 163. com

SIARE: ESIT. Wi e R SRR AE R R AT BT IE R [J]. HBTHI2E2A4R, 2019, 25 (S1): 090 - 102
DOI; 10. 12090/j. issn. 1006 —6616. 2019. 25. S1. 016

ZHOU Jiyuan. New progress in the study of geological characteristics and genesis of Jiande copper deposit, Zhejiang province [ J]. Journal of

Geomechanics, 2019, 25 (S1): 090 -102 DOI: 10. 12090/]. issn. 1006 —6616. 2019. 25. S1. 016



o5 S1 1

JEIGETE WA TR PR SR kR Gl PR BT 52 a2 91

further confirmed to be magmatic hydrothermal genesis. A similar Gaoling copper deposit was found on

the periphery of the deposit.

Key words; copper deposits; geological characteristics; magmatic hydrothermal origin; Jiande;
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H1 9 A~ Ph [RIf7 2 BB BB 2UAR I R — A 5™
M2 (PaRi) AEER KB Y,; HAe8 A4, 1
KT 2 E0 (RaL ~ BEL), Hox—4
BHRRESIEN “ Hof iy R 8 X A48, 7
B ZRARFORMAIE

R TE SR R SCAES A AR AR
T Re-Os [Alf AR WM &, 43 B3k (121 £12) ~
(122.5 +8.7) Ma F1 160. 3 ~ 164. 1Ma HJAEIE
A MR, EE PRSI, KR X
TRE Gi 95 0 20 208 A5 056 3 9K B TN B ik

SRR BT S SRR B, AR R SR O
I, IS K-Ar 35 BT AL i TN By AR i — 3
BBl ], & R — AN V8 -E0 S
AEISE . TSR] FROR FHER B Be Pb AL AR I IR
WA AR EAE N« H8 7R ST T AR IS T A AE
W EREHY, 3BT AR B ) 8RR A M 2 AF
WBEE NS, Wb aRs LR (Jedha ~
RPHZE) Hb)ZPEAEER S B BRI

2.2.2 EARMIERALFE

JEBF IR N B B 5 I K B o R R
RS R ESERTE RS,

SRAATE O SR AE 8 AN MK B IN K B A B A A fk 2
IIHTEE R Si0, M 60.04% ~75.02% , WERFR
PEEEIIE R B, 5 BRI —8, e TR r
R R B 4 Th 1 LREE (La 1 Pr), 58515
IR (HFSE) Nb, Ta, Ti 1Y, #i&H
TIUE 45 R WoR iR, SLREE/XHREE
J13.4~21.7, F18.7, REH T EEM, h
Fis +ICE B (La/Yb) n 2 27.65 —53.29,
145,33 WoR, Wi M IRRREE ARG . B )
AR (La/Sm)n K 7.78 ~10. 34, WBoRiEH b
GRS, B MEEE (G/Yb)n S 3.21 ~
4.03, KPRMTEER L FREE R, SEu (JL
il SE341(E) S 0.98 ~1.36, F1.10, Eu AiHH
IESH ., 8Ce (JUMEIE) 4 0.92 ~1.01, 3
0.98, Ce THA 5% . #£ Rb — Y + Nb #4315 H1] 7 [&]
L, BSVEAE B N B K G il X, S
A Hf [ RN ERE, 0 X A6 KN K 5%
SHRIMP B S 4RI, eHf (1) 0.7 ~13.7, =
BAE -3 -1 8], RHSARIFETHE, RA/DEBT
YR, FRWE IR 0] RER H Hb ST A A o il
SUMEIRA, MG (1) BERKASE, ST
BN BEAAHR BB BE HE B4R (T, N
1.16 ~2.07 Ga, TEEAE 1.2 ~ 1.4 Ga [d], FKWLE
1.30 Ga ZEfy RAE T HISEIEA:

2.2.3  RAFAR

JABFICAED R e S LA — . SRR
INK B H BV R, B0 VER R 430 55— ™
W, S AR A E TN SR — T I S A —
W AR IN KBS A O, 40 k- i AR
Frh—(RR R, mre, A R PR T Bl
TEARJE Bl 400 m 3 BP9 09 o e G e e 4 B K
PRI ER KT (1 2 25 A i A O R | 25
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Hzgr, 1T AR OSSR E HTE B A A T
A, BEA L, KA BE RS R R — B
WSS R R A S R JRE IR E A
W, SRR IR G o R R — AR T
B —INFED BB, AR BT B B A R R B
B, WS S WIE K IN R Iy a0k, BiE
FRAZ A R B PROSTERT, EEE Bk
WL FERET, BT, MR, BEAR T, INEED,
TEW . AYERTRAT, BRI AN, R RS
Yottt . INFER, s Bk, 2K—KH
o, SRR, SIS REE, N E
WA, X 22 BBESE, 10 AN 20 YR AT B AR
IRASHR A 330 ~ 170 °C; Hirp 6 DEERT K 330 ~
170 °C, WAL JEETE; 3 ey 200 ~
220 °C, @B, JEE A 1 A INET A 330 ~
300 °C, WA, WEIEAE, K A A 330 ~
300 CH 44, 520%; 200 ~240 CH 124, &
60% ; 170 ~180 CH 4 1>, 1 20% , SRR Jr
i, FRAEERY, RZIRBESY . Ry,
W SERAET Y

PEZEARAE " S PR B R R 2 B A 1Y
T LB PR IR 25 5 R 15 0 PR Bk 5 4 Bk
1, Ade, WYY —EER (281 £15)C, R
MR 310 °C; 5 RPUR B sy A, Ad,
B — Tl (286 £19)C, AR E N
315 C; WET AMEARD, 2 ~8 um, M
Wit 3, KW 15% ~60% , DL 30% ~50% K
F, PO A, A, EER, BEHE YR
FER (262 £14)°C, BRZEEEH 290 C, HEK/
M, KW 10% ~20% , YORZ4&BE 4, 9,
INEF RS4RI 270 °C, SRHPIRINGRT f, A2
Y—REE N (154 £27)C, WEAEAI/N, KL
N 5% ~15% . XIFZEE PRSI A BT 84S
TR R A 1R B A 339 ~ 245 °C, X LB |
TR A AR AR — 3,

SRAARE U A B AT SRR, T2 M
AR, YJ—iR BN 220 ~377 C, KZ£ 280 ~
340 °C, £hF 0.63% ~8.00% NaCleqv, PRI,
IPEE SRR, B —REE R 296 ~334 C, #HhE
H1.22% ~2.00% NaCleqv, KRR, M2K& AT
mn L AR, B — R 290 ~ 326 C, HhE N
31.87% ~38.16% NaCleqv, &, wJ W, I, II
FRAFEARI AR R —,; M

RY R & I, M2k, shEuaFI, I
FFEERZN, o wnrEi . R B AR A
SEREZR IS M43 25 bl ARER B A AR A
FERBE T (G IS 7 U R RO 3% 2R £ [
) TR S AR, FRIZA RTE B 1 72 v
TR AR ENHE SRR, I 5 BN S B — S5
Al B RAE TP R T AR AR AL, T
559 IV % 3 U AR R R BT A H il (200 ~
350 C) ., FKERE (4% ~8.4% NaCleqv) AN[H],
VR R R 0 28 A R B, i e VS s 3 T AR
eSS

RAAFE S X Z R 3 A 3 H-0 [F7 )
KGR BRIS T KAY8™0 =8. 1%0 ~ 9.5 %o, 3D =
—61%0 ~ —70%0; WS H AT 80 =9.6 %o ~10.6 %o,
3D = —=72%0~ —75%0, ‘5 Sheppard etal. (1969) "
EHKEIE (80 =5.5%0 ~9.5%0), 1 SH 1K
(8.1%0 ~ 9.5%0) — &, 1 S H K (9.6% ~
10. 6%0) Hzilt . A IR HOR (RERE 1 58"
) FZORAARK, HARIE,
2.2.4 BHEWFERE

JAGE TSRS X RE A T 4 A E R TR
MEMEER TR, S N 1.12 ~2.13%0, 37S
H22.173 ~22.195%0, “BALIERIZE, 5 BiA 6 (E
PRI, 3R X 18 AN T A i A B
BRlml; Z D 25 R WoR, 15071k, 8%S H0.78 ~
4.04%0, HREZHHN0.93 ~2, 22%0; N SH KK
1.33 ~4.77%0, 4K ZH0H 1.57 ~3.23%0; Ak
R, BIEAX 0, W5 WA 6 R A R 418
M, T S kg /hF 050 1k, &%
(0.78 ~4.04%o0) Wg/NT A" (1.33 ~4.77%0) .
BRHR A A A S S R L

FEXNZR ZEAE Rkl posrk s, 7 A5 4y
B Pb/” Pb = 17.958 ~ 18.148 . Ph/™ Pb =
15. 549 ~15. 661 FIF*Pb/**Pb = 37.976 ~38.341, 2 4~
B A Ph/*™ Pb = 18.130 ~18. 148 *"Pb/*™Pb =
15.580 ~ 15.586 F*™® Ph/* Pb = 38.054 ~ 38. 120,
AN, BB IS, J&IEE AE L, R ik
BUESA P FiEAR X E, Ph [RI 24 48 o5 £ 2
O AAEEE IR . s Ph ok [ 358 A g 4
HIRG .

JAGE LSS S R A T A A UEAT
C-0 [l ZME, Hd"C = -2.259%0 ~ —4.397%0
(PDB), 80 = -20.545%0c ~ —16. 117%0 (PDB),
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ATE IR /N, s B Bk AR, 5 A
FIHENHEYIMK, 5 D E White ' BRI FAE K
BEIA/R R 2 4@ IR IR 8°C = -3.6%0 ~ -5,
6%0 (PDB) i, Wil uis ¥yt 32k B IR
ME5IE—3,

XEFHEICUURRE IR 8S, K4 Sangster ™ X &l
AT 110 DHRRERAL 0 R R 47 2 50 1 i 5%
A — R b AR 2 R B 0 R A [R] 67 R P
P{H 5 [R) s A v 7K PR kB (W) 57 R AEL X L, &5
R, YRGB IR 2k 8 T[] s A il 7K 4 1R
i, DUBKBR R SR MR IR ) HOR B AL R, 84S
HAEE R R IEE M /N RE, 1, §7S=
20% R K BRBRER , 7E >250 °C . &b, %S il
A5 K —T%0 ~20%0, WEAHAL 5%0 ~15%0> >, HfiX
— G5 AR AR S XL, ZR T RE,
UERA PR 7 R 09 Bt Al >k B VK R R DO Ak
Y, MiSARS IR, 2B RS0 11
BRAT IR 55 25 ALY S I O PR 0% B[R] 7 3R 2H B
AHIE
2.2.5 F KRB RA HLH

(1) W RmHA

PRS2 U A I AR TR . A B B EX
FURAEMLFR DL RS2 DL by 2 R A R AR i
PR AR AR SRR, R REAEEL
KBTI AR | Bl B S 4 i UL
W (LSO —E S ) R TS
BT A

2 0 A 1l B TR AR PR 1) S AR R
FERA RS E A T A e BOK R A = i ok b
KA, REFUAMZE TS, BB, &R,
FESCIRAN A BRRAG 2 55 KL AR B HOK TR “ A
B, ARG A BRSOl “mEm e, LA Pb
[ R PR BB AR RS (309 Ma) FEN “F578 I
BN AR T ARy ARl eBl

ARBTG5 5 S OB — Fh
FrREa, B A KGR X2, kol
WK FEEA TR S HOK, MR DL R 3|
VAN LA K Ry 3 L BGRHT H 1) B [ 2 A R
FUACILHR & LU, B K Lk & A T B
MILER, EAJLBGRTIR <k, JRdES k
LR S AR T A SR BB R, BT I Bk
EIREERCIR B, BT E oK, AR A

R, & AR N B R BB
=T AR F ) FRE, BEFE . BES
SR AR PR B T A R B PR AT DA R AR
WA DU KA, BREE BE FOb A IR A
N, SREUIR, R E A R0 &R T R
WORL AN, H A o8 4 b TS R AR SOR SR T, R
A ASTE R 2410300 52, 3% RS SO S5 A8 1t T 2
T RIETE R, WG RA T2 L ARk
TG, ST R, B S B B T
g, IFse s, R EMR T R4S A
KREAAA, B & 1 V6 -E1 S TR sk AR 2o
HJE ) 25 FRE 8, 7R e I R S5 R K A AR
. W, FHEEEKT IR, BiR)E, b
W I 45 5t R B R AR AR TR RO 3, (R B R
A TR, DA RS BB il “mii e
WA RGBT MUFESH A Y Re-Os A R
AEW N (121 £12) ~ (122.5 £8.7) Ma (H
) D 160. 3 ~ 164.1 Ma (PR S i) 18T
¥rog#el b, WA kKB — A I—E S, A
LA Ph R4 3 BB BERE AR IS (309 Ma) 1E N
“FEIN BRI AR S A AR BB A B
BAT, PR, < B nsE T R B S AR AR
FE, T TR 2 30 1 3] 3 R0 TR ) T i
TR,

AT, BT IRIIE AL, 56 N KB
KIBEH = A AR MSA BT RR, Tk
522N, TEARIERR PR e CBEREA”,
By ek S DU TR SR A AL [Si,0, 177 KA AY 28 91 85
T, REE 55 4 P B 1 1 A A9 e 2 8 A
T B, ARAE R BB R TG, Mk
(MR BE AL o A AL, TER S & RS FE At
AN 28 B, DN 45 i 45 Fh &5 4 1 iE R 3R 24 .
T E NN, 2 3K — Bl B o W A2 4% 1) o ek ik
MR Eh s A

TEW X, Y R A R AR A5 IR 5
HaomZfit, B gERERIEH, 51T Y
EEG A, PURASHL, A RIA AL, JRREIE A
W ihas AL EOE K, WA ke
VEFAR 5455, H )= BR A BB A 4, BRI AR 2 fk 4
HR, BRIE R s & R AL o i SR RN
WA B S- KA =54, i Sio, ., ARO, S5
Oy, IR Z A H CaO, MgO 2520 43 9 A A0 A
W E AR AR, 7 AR BT S ARE T, X RE,
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DUERIA S B i oy A, e, AR &
ARG, BRSO L, Bk — R
fil A2, Bl BEK A Ca, [Si,0,], H
1 Ca0 48.25% , Si0, 51.75% , # WT A4k &
IRl Ar iy, Hi Sio, 55 A (CaCO,) X
L T A -

CaCO, +Si0,—CaSiO, + CO, T

TE A0 4% fih A7, RO A & M A ( CaMg
[S,0, 1), A B F A (5 % W A, CaFe,
[Si0,1,; BB A, CaAl, [Si0, 1), KA
(Cay [Si;04]) FT/AKGERREED 1; MG BN
£ (Ca,Mgs [Si,0,, ], (OH),). &7 A1 (Ca,
(Al, Fe), [Si0,] [Si,0,] O (OH)) Z& Kk
MDY, J5FEAEIEACHTHE, HNAS 7] 2 7
WA R I aral . R B IE B B 292 600 ~
400 °C, iy 4 )8 8 W8 LR B W AE 400 ~
200 C, TR —MAK, AfEmRUTILEK
2 km, WHREEE K, CaCO, F1CO, NG5k
B, R AR BETE Ry R TE A
A s A1 ( (Mg, Al, Fe), [(Si, Al){O, ]
(OH) ) . &5, Btk (KAL [AlSi,0,] (OH,
F),) . A% (Si0,) . KA (K [AlSi,04]) ., =ik
£1 (Al [Si,0,,] (OH),) HIBERE" (FeS,) 4%,

AR A KGR AR AT At
HR b R A DL HL, 0 Sk 8 B e MR AL A AR
(B ARAAFE O A R A B RO R 2
R, [ RS Co,, H0; TE
& Co,. N, H,0; MEMEMKE CO,. N,,
CH,, H,0), FEFE, IR, BAKE
W AR ORI W, AB N, B2 il sg A A 2
BBt mLSARPE T O, 0100 DL 1R
b E, XA, B REERT, R%&T .
AR . BH W, B, M. TR, N
PR, DI, TEAMEMATE SRS WEY KA
R NCHABSERLE™ (JR) A5 78 % fil s WDE 1l &
i 2 B A B RO (IK) AR,

MR F AR RO BT 2 G B 4 RO
I, 55 AR e (A 5 AR PR BT 3 — i
B RO B AT 1 SR —R
JEARRH S . A Ju A vE, 1S5 0 R A XA R
e, AN A RS B0, T 2R AR 2 —
AR, M AR, 20— —& W
ANt 51, S 7E W W 45 0F T AR I AR AR, R E

[ R Ry — s, He T I, k4
LR, R U A T H WA I i 22 18], SR A
PYoIHAR AR AE o 2 P s il R R R B AR A
Az Z s B T 23 2 A b e L R B SO AR
bl mER WO AR, A PR, h
AR E A AR

(2) IR B

YU A D TR TS 1] AR T 2 R A R
AR ETHER S R, —J7 D [ A VR
I3 —J7 TN L A ORI, I 22 D R
R A . 25 Rl o 2= i AR AR A AR TR T, oy
S b TR, WA TR R A R s TR A
KIH 7= 2 LR MR 12 % 667, BEE
M RAREE T e, KR am U A, SR &
TR 2 A i R A ROAR AL PR AR R Y R
RELAR 2 T LA v g — B A MR, B
T&JEICRWSE, fff Co i EMIMICHE; RImF, h
THRENVEL /3 0 CO, S5 MR PEZH 733 L, WA R pH
{EETF, b JEURR e R 38 i, Bl I A SRR AR
b, Cu WS ALPFATRE T K A o0 i, S5 0 % B
MPLTE, ATUL, A o S 1 JH T e %07 IRIE
{14 B 2R B

3 ik

(1) %0 7E I i BB 2R 2s, i fapl
Wihzhr, ZRGHEWRIG NN, EZI KRR S
KW, R RGE B EIE, H R
BHBHTRCA Y B, WO XA, W
N, TR BRGEE B SO R E
SEVEA, HEAT RSO E0I T R I A X vk S ok
FER A IE, BASE] 10 J7 M /NAR Ky 35 7
Wi DL _E A R T IR, I AE A1 R B AL e e
AW IR, R BIXZ RS 4 A A R o
M, s B B R R 0 4 B AR O vk 2 A
(), ATATEFIIERR Y

(2) B IXAERINK B8 1 K-Ar [0 R AE
117.88 ~122.26 Ma (F-[H¥EH) , £54 U-Pb [
ZAEWR M 158.3 ~160.6 Ma, (160.6 £1.3) ~
(164.5+3.1) Ma #l 167.1 ~173.4 Ma (k%
), DIHZE IR A 4% T 0 LR 2 G b 42 A
B, WA TR b T F L, ML AR R AR
Re-Os [ Z4E#E N (121 £12) ~ (122.5 +8.7) Ma
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(R E¥AE) F1160.3 ~164. 1 Ma (hERZ ), &
AH—NHECFER, FFERY, fEREEE
PRS2, IS K-Ar [R07 28 A AR A I
SiGWZEREHEXRR, FEHRSHEEZE
KMHZ AR ERI, 12 X4 1 VG -E) S 30 Fn e
b IR R AR i | IR R ATE B

(3) A HERAL AR R AL R N K B A &R
TR YE | ASERE RG], MR T R ARIE, Pb [A]
M RA R EZ AR AT B A 0f [ &R
BRARE T ot s Ao iaa, BaxeiRs
FRAE; PIBTEC HE BEUAR IR 1.3 Ga 2 R4
A G (1) BERAZE, =T Rilek
DI PN BUE SRR 7SN

(4) W IR ERE =F2A, 1 RXEHW
FLBEIR, B—IR R 220 ~377 °C, KZ 4280 ~
340 °C, 5% 0.63% ~8.00% NaCleqv, HILERJE;
I RE AR, H—EE R 296 ~334 C,
JEM1.22% ~2.00% NaCleqv, fKEhE, MAEFA
A, IR R 290 ~ 326 C, EHhEN
31.87% ~38.16% NaCleqv, fhJ¥, 84 B
[ B L R E =N N R N T = T AN B
REREE AR SR RS A R
WAk, WA ey RO Y1) Ph (R &K
B BOEUAE ISl 461 ~309 Ma, BR300 iih™ 4 i
BTREE—P ARt )2, Hhdhara ik
AN AMBERKEASAZEMNE Cu 0.02% ~
0.03% , RMULBUEFREREUS, FWIAT 8 i 4
BEFR TP, H-O [N A IR TEAHOKIX, 456
S. Pb, C-O [Ff; ZEFAE, NS4 i 3 2R R
THb T E AT R SSRGS B A Ko A,
[IE B3z 1 ExY

(5) W IRBAEAEKTIEA T LREA, 8
Fod Bt rb o A O B AE T TRl DAL 48 501 DA
JRIE 2 2 H T H 3 o e o R ok A AR, SR
BERE T R, AdRas s, DUUE. B4, SOk
OyE, SR K S ARAE T, 42 ik v
Mo H= e KA A ARy ik, 25, Fb
TREARSE T [, & Az o B0 I 1 A 43 85, SOMH IR
B, &R B TR BERGN, JRUTWT R 2 A e
F BT R AL SR A s # R4E, B pH,
Eh B fk, RAEZSE ., DIE, RERG, WIS
AR R IR

(6) HW IR FEET HE MMM INKB A,

G e AT A BN K I = o AR
I | | /N | s | A SR [ AT )TN T VA
St 1) 4 N FOmg AR 3R MR SRR I, S5 R
BIa B IR EE R, KA, B Rafe,
et g A, 48 = B AR AL 55 LAl
A5, MR IR PR AR PR 0E 4k
WARAE, Al s 0 XGRS HZ W — R R
DX Il J— SO AT
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