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Fig. 1 Simplified geologic map of southeastern Hubei. Also shows the major ore

deposits and their spatial relationship to the intrusive rocks (modified

from Shu et al. , 1992)
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Fig. 2 Geological map of the Tongshankou Cu-Mo
deposit (after Xue et al. , 1997)
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1—Limestones of unit 4 from the Triassic Daye Formation; 2—
dolomite of unit 5 from the Daye Formation; 3-—limestones of unit
6 from the Daye Formation; 4—Lower Permian Mackou
Formation; 5—granodioritic porphyry; 6-—quartz monzonite
porphyry; 7 --quartz diorite; 8—copper orebody; 9—molybdenum
orebody, 10—skarn; 11—faults; 12-—sample locations. 1, I,
N —means orebody numbers; A—B—denotes the prospecting line

in Fig. 3
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Fig. 3 Geologic section of the No. 9 exploration line showing the occurrences of ore bodies (modified from the

prospecting report of Tongshankou deposit in 1965®)
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Fig. 4 Photographs and photomicrographs showing

(a)

aggregates of hydrothermal sericite intergrown with pyrite;

mineralogy and texture of the alteration rocks.

(b) phlogopite-dominated skarn. Occurrence of phlogopite
as veins indicates its hydrothermal origin. Phlogopite
coexists with hematite and chalcopyrite; (c) intergrowth
of chalcopyrite, quartz and sericite (cross-polarized); (d)
coexisting phlogopite and chalcopyrite (plane polarized)
ERVYEMTTYEFLE, RYMWHEL FRNER.Se—8
7, Py-E % F, Ki—# K 4, Phl—%& = &, Hem FE&H,
Cpy— ®EH¥,.Q AX,Ca FHA

These texture relationships indicate that the alteration minerals are
genetically related to copper mineralization, and dating of alteration
minerals can provide reliable constrains on the timing of
mineralization. Se—sericite; Py—pyrite; Kf K-feldspar; Phl—
phlogopite; Hem-—hematite; Cpy - chalcopyrite; Q-—quartz; Ca-—-

calcite
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Fig. 5 X-ray diffraction spectrum for the sericite samples
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1—Sericite ; 2—muscovite ; ; 3—plagioclase
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Table 1 Analytical results of argon isotopes of alteration sericite and phlegopite at the Tongshankeu deposit
Al ST “©CAr*/ ®Ar “OAr °Ar WAEH £
1OAr /3 Ar|®Ar/®Ar |7 Ar /¥ Ar[$ Ar/¥ Ar WA
K B 5 W) PAr (%) (Moles) (Moles) (nA) | (Ma) |(Ma)
TSK-02 (Z% J=0.0036340. 000023)
3639-01A 0.20 22.580 0.012 0.153 0. 000 22.450 99. 42 2. 02E-14 4. 56E-13 16.535 | 141.46 | 0. 65
3639-01B 0. 40 21. 881 0.012 0.183 0. 000 21. 845 99. 83 6. 84E-14 1. 50E-12 54.342 | 137.82 { 0.57
3639-01C 0. 60 19. 726 0.012 0. 390 0. 000 19. 665 99. 67 4. 65E-14 9. 17E-13 33.281 | 124.53 1 0.48
3639-01D 0.70 19. 427 0.012 0. 869 0. 001 19. 330 99. 46 7.54E-15 1. 47E-13 5.318 | 122.49 | 0. 69
3639-01E 0. 80 21. 640 0.011 2.570 0. 000 22.230 102. 50 1. 16E-15 2.50E-14 0.909 | 140.20 | 1. 80
3639-01F 0.90 22.450 0.012 3. 100 0. 001 22.560 100. 30 6. 26E-16 1. 41E-14 0.510 | 142.20 | 3.10
3639-01G 1. 00 22.720 0. 015 3.500 -0. 003 23. 820 104. 60 5.71E-16 1. 30E-14 0.471 | 149.80 | 3. 20
3639-01H 1. 10 21.920 0. 008 5. 900 0. 000 23.500 106. 60 2. 34E-186 5.12E-15 0.186 | 147.70 | 7.00
3639-011 1. 20 23. 360 0. 008 6. 200 0. 000 24. 560 104.70 4. 29E-16 1. 00E-14 0.363 | 154.20 | 4. 20
3639-01] 1. 30 23.050 0. 015 4.600 0. 003 22.750 98. 40 6. 48E-16 1. 49E-14 0.542 | 143.30 | 2. 90
3639-01K 1.50 22.720 0.012 0. 000 0. 000 22.520 99.18 2. 24E-15 5.10E-14 1.849 | 141.90 | 1.10
3639-01L 2.00 22.550 0.013 0. 620 0. 001 22. 380 99. 21 2. 40E-15 5.42E-14 1.967 | 141.00 | 1. 10
3639-01M 3.50 21. 9500 0. 008 2. 900 0. 000 23.180 105. 60 5. 16E-16 1.13E-14 0.410 | 145.90 | 3. 20
TSK-11 (B3 J=0.0036340. 000023)
3641-01A 0.20 23. 610 0.012 0. 080 0. 001 23. 280 98. 59 7.89E-15 1. 86E-13 6.761 | 146.50 | 0.85
3641-01B 0.40 20.528 0.012 0.076 0. 000 20. 449 99. 61 4.49E-14 9. 22E-13 33.474 |1 129.32 | 0.50
3641-01C 0. 60 20. 281 0.012 0. 065 0. 0600 20. 245 99. 82 6.49E-14 1. 32E-12 47.750 | 128.07 | 0.52
3641-01D 0.70 18. 964 0.012 0.165 0. 000 18. 849 99. 38 2. 08E-14 3.94E-13 14.297 | 119.53 | 0.53
3641-01E 0. 80 20. 310 0.013 0.470 0. 000 20. 240 99. 64 6. 69E-15 1. 36E-13 4.930 | 128.07 | 0.76
3641-01F 0. 90 22. 330 0.013 3. 980 0. 003 21.900 97. 80 1. 38E-15 3. 09E-14 1.122 | 138.20 | 1. 80
3641-01G 1. 00 23. 040 0. 015 2. 800 0. 004 22.080 95.70 5.49E-16 1. 27E-14 0.459 | 139.30 | 3.50
3641-01H 1.10 23.050 0.013 2.160 0. 000 23. 600 102. 20 7.40E-16 1. 71E-14 0.619 | 148.40 | 2.70
3641-011 1. 20 21.540 0.012 1. 990 0. 001 21.500 99. 69 2. 47E-15 5.32E-14 1.929 {135.70 1} 1.10
3641-01J 1. 30 23. 900 0. 009 2.100 0. 000 26. 000 108. 70 2. 29E-16 5.47E-15 0.199 | 163.00 | 7.70
3641-01K 1. 50 21.540 0. 019 11. 300 0. 006 20. 880 96. 20 4. 06E-16 8. 74E-15 0.317 | 131.90{ 4. 20
3641-01L 2.00 22. 250 0.013 0. 270 0. 001 21. 960 98. 70 5.91E-15 1. 31E-13 4.770 | 138.53 1 0.86
3641-01M 3.50 21.530 0.014 0. 340 0. 001 21.170 98. 30 1. 65E-15 3.56E-14 1.291 | 133.70 | 1.40
TSK-25 (B¥ J=0.00363240. 000021)
3647-01A 0.20 80. 080 0. 055 1. 600 0.234 11. 200 14.00 1.57E-15 1. 26E-13 4. 557 71.90 | 8.00
3647-01B 0. 40 39. 740 0. 025 0. 660 0. 070 19. 060 47.95 3. 98E-15 1. 58E-13 5.733 | 120.80 | 2.90
3647-01C 0. 60 27.110 0. 015 0. 000 0.016 22.450 82. 81 9. 91E-15 2. 69E-13 9.746 | 141.40 | 1.10
3647-01D 0.70 24.420 0.013 0. 145 0. 005 22. 930 93. 89 1. 20E-14 2. 94E-13 10. 653 | 144.30 | 0. 79
3647-01E 0. 80 23.620 0.012 0.027 0. 003 22.730 96. 25 1. 72E-14 4. 06E-13 14.736 | 143.13 | 0. 71
3647-01F 0. 90 23. 467 0.013 0.099 0. 003 22.730 96. 87 2. 74E-14 6.43E-13 23.334 | 143.12 | 0.62
3647-01G 1. 00 23.270 0.012 0.167 0. 002 22.630 97.24 2.27E-14 5.29E-13 19. 210 | 142.52 | 0. 65
647-01H 1.10 23.180 0.012 0. 259 0. 002 22.580 97.43 2.11E-14 4. 89E-13 17.736 | 142.23 | 0.65
3647-011 1. 20 23.220 0. 013 0. 341 0. 001 22. 880 98.53 1.44E-14 3. 34E-13 12.115 | 144.02 | 0. 76
3647-01) 1. 30 23.180 0.012 0.748 0. 001 22. 840 98. 45 1.53E-14 3.56E-13 12.904 | 143.75 | 0. 66
3647-01K 1. 50 23. 055 0.012 0.508 0. 002 22.660 98. 25 2.09E-14 4.83E-13 17.518 | 142.67 | 0. 61
3647-01L 2.00 22.970 0.013 1.742 0. 002 22. 640 98. 44 2. 05E-14 4.71E-13 17.075 | 142.56 | 0. 66
3647-01M 3.50 22. 310 0.013 2. 844 0. 002 22. 060 98.70 8. 98E-15 2. 00E-13 7.268 1139.04 | 0.76
5 it FTITBIITRE R % 31 81350~ 300°C LR B4R 12 . 47

5.1 LD KBBT K

OAr/¥ Ar FF I — AR T E T Y R A AE
% (McDougall et al. , 1988) EFBIMERXKETEE =
£ F1 48 = & 11 £ 0 1R & 24 350~ 300°C (McDougall
et al. , 1988), itk , 7= YR B 55 3K 48 1 I 4F 8 43 3 A

e RS EEER B HNES R R B HY
45,1992; 4 0 M, 1994; B Ak %E,2003), 548 = B4t
ANAXRT P EARECEENY —REZSHN
F280~360C, T HHIEBER/ &P ERME
B & IR B, R A R 4B = B Fl & = 81 °Ar/
PArdE R R B AR T X L AR ) B 4 R AR IR
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B 6 (a),(c), (d) 435K TSK-25, TSK-11H TSK-020 % WMAE#11% » (b)y TSK-258 R %0 Lk 1, () y =4~ iy
3394 T #A B B 1Y 7% L 4 I M 38 2 A ith 4%
Fig. 6 Step-heating spectra of samples TSK-25 (a), TSK-11 (c), and TSK-02 (d). Also shows the isochron of sample
TSK-25 (b). The probability density plot (ideogram) obtained by 39 apparent ages from the three samples reveals
two peaks of *°Ar/*Ar ages at ca. 143 Ma and 128 Ma, respectively (e)

(B R H4E I 55 P45 R AFR B0 JEF L DF R, (E4a,c,d), Bt & = BFE = HCAr/* Ar F#
BEEMEERREEEIRESREAREAEREM  TLUABENG L O KRB M it . B
BERGEY; ENS N SRARTILMY REE TREAWRTNMEMTARE TS SRS mIE
AL AT EEAY RS BT FREIA HR R L O AL A HC A W R O B /N T R R Y
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RALAERE , BT FEE Y L F R B LE B S
B 1R E S (Quang et al. , 2003; Mclnnes et al. ,
2005; Pollard et al. , 2005),

BB TSK-11M FF4F#8128.740. 4 Ma
RETHRERAR KA NME/FLER. L5
WA R 4R = B AL+ 2 iR A AHE A R K A BE
B M ME = & RS AR XTEE A
B JE — WK HUARE 09 5 32 1 3l , 3 7 58 B 1 24 8 1k
TRZSTREAX KBRS RIRP IR
EFE PR X, WO KM FERTEURRE®H
ROLER

LR EIL O X EAZ T H IR
/8L BRI AR R A T 143 Ma 2 A, FF T Al
B OERNKIEE TS FEBMBEART L.
K129 Ma 2R, 4 BEAR KA XA
J7 AR AL, B8 B R AE 5 2 B4 B 0 48 T b AR R i
55 158 B4k o B A PR 1ok AR X4 L TR R R 43 b
BR(FEREF;BEAABIEMNAERED = —F
2 BE B9 PR Bl BORE X R 43 b B A S (0 TSK-02)
Fric i Ar /¥ Ar IR WFR.

5.2 BEFTERRBRKIPTHBEFEREES
READSKRAEHRT

HE MG WA 54 WOy KAHERMNLA
B.ETRSEERTHRT LAMBESRY &8 K-
Ar % 4 31 F 144 Ma F1139 Ma (5| B 6 2 %,
1992) il , ZFREE CRE R TR XS8R B 544t
By REWIRWT A5 YEHED #1T Re-Os E4E,
11 EE 5 B9 Re-Os B E B/ T144~135 Ma, %
At £R 4298 R 141 Ma,Re-Os [6] i Z %2 4F 2 H fiT v —
BB ST AT W EEFITERNEN . BT
HESET H Re-Os MM ZMWHABRERES (—H/ KT
500~600°C;Suzuki et al. , 1996) , [X 1 H 57 i ik 5t
HREBRAS ZEHHE—REHNE N, S E
B b0 R A 4E 5 (Raith et al. , 2000), A #48
W Re-Os FMEFRILOT K EERT AM
OAr /P Ar Sy — B, B UROIE B AR IR o AT 45 R B0 T B
P45 & T AR B B BOR 1 f AR 2 K-Ar 4F
WA R, BB A R b X B Ak AR R BB BB PR R AR
FREHEH144~135 Ma,

W ERW, RAREHRILFFET RS
PR HER A S A K. 201 4270~ 80T B i Bk
FRBIE BRI B EEHANE P E145~115
Ma Z [ (B 7). f #7145 A1 SHRIMP U-Pb il LA-
ICPMS U-Pb e 45 R E . Z X EFBEFF &4k (0

BRILHEFT R £ S MRAATN143~135 Ma(ZE
B RRRFRD , 58 F# 5% (1994) B 52 89
BAER ISR AING Ar-Ar ERE R H LA
PLA O, B 58 X 38 FU Y S8 AR 5 KA A0 1B
EmfE] ERe B HEPRETHELRYIS~10
Ma @R B O P, AR ERREARE
il T 8 B A Z # 2 5 ZUA kOt & T R —
EREE—FHE—REEEEEAAE . KILER K-
Ar SR EE A MAE130~95 Ma(BI7), 5KITP T
T B I AR T I b DX KLY 3 Bt Y e RD 3R AR — B ()
45, 2002; EI0 %, 2002; 5K 1% ,2003) ,
IEERJH LA T i HAth X (E B 2B &
BR A D 7 3 b IO G 4 1 48 R % (85 /4 SHRIMP
U-Pb 3 #1 LA-ICPMS U-Pb %, B850 A5 5 1 3
LB BN Ar-Ar 35, 5 G5 Re-Os O MR F
B, X sa i X R BE R IEsh S fERESD T
145~120 Ma (B 8) . — 2 th K B, KL T iif
XS B R BT LA B A B B (L8 - 5B — By
BA145~133 Ma, B R E E BRI AT BHES
M BBEEE AR X WER A KEA, R
BT RKER FBE R AR BEA R R AR 2 B
R B B R130~120 Ma, T E R T AL E.
BRkLEDRBERAS(ERKE . ARERRK S
) XN IR KR Z BB A BT (N R
ERLERYT RT3 X KA gLk 2%
£, 1992 REAEE,2002) YU M 16 B A B4 (s

g+ BA1
(2
K]

75 85 95 105 115 125 135 145 155 165
E# (Ma)

B7 BEETEXEREERS A TR RA
B 2% (1992); HF % (1994) ;Pan % (1999)]
Fig. 7 Histogram of age data of the magmatic rocks in
southeastern Hubei, central China (age data from
Shu et al. ; 1992; Zhou et al. , 1994; Pan et al., 1999)
I—RAE ;2 KIS 3—BRAE + ks
1—Intrusive rock; 2 voleanic rock; 3 intrusive rock+

volcanic rock
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M X Kl IF KA B85 K Zhao et al.,
2004), HE" R BB A BB — B R KB/ 5
L RE X6 JRE B R S X3 B BT K AR IR K BT LA
4 B 145~135 Ma F1126~122 Ma W4 (F8) . &
R, XA RS SRy ER ARG B R, 2§
MREEKER.

ZEFR. REET EXSKIIP TN W
Hih X KRR EMRTIEMN S R A8 R
HE EEABREOMEIILEEL2 B . HEP L
A F145~133 Ma; — 8% K ILE S KR K
WA XS HALM B A BT LKA BT TR )
F130~120 Ma #il0] B H EHH HZ 8 0 E it
(120~95 Ma), B RREH — R E R XL & .5
A5 RIEBRBREERSZHE XY T L KITP
TWHT AR EXNERESN ST ERET
M &ZENFLRAENEAR -NR H 2H
.

5.3 MW BhhEER

HEmHX AR X RRERAESTEE
EBATEENEAGIKRSERS,199; B0
% ,2004a,2004b,2004c) , 3 B 7E o @R 25 K AR AL B
Yl AR R WES X EE R oA
NG EAHERS (@ EEMNEE ZRKIEGHE
B FORE TN K B AR B 35 (Wu et al., 2000; #145 #4
& 2004a,2004c; 8 A7 4 55, 2004) , 4R B8 H X 430K: A
KEaEFREHRBKAMHEABTREW R WS

KIRA (HHE P, 2001 4B PA 55, 2004b) R A7 42
25 (2004) o 47 I H DX 40 LD A S I R R
LN R AT T K A9 LA-ICP-MS # 4 &
FEHREEACKSFEENERFER LM
[{(137.5 Ma),i#f ~H X ERBESHE LR K P
BEAEEEISRT I EEEEER T YRET
WHEAMEMOERYERINE%EREN, KA
MR XV 2 Btk (A NN KA AN
K E5TBREFEE@HERAKE ARZKANK
SO AERIBERIE1100~1280 CUA L (FF £
25 ,1992; A HE4E,2001) . 454X X B A M HER
Ak 2= Fn R 7 B W FE BRI A (Chen et al. , 2001;
TCIE 520015 X HE 4%, 2002) , 40t 35 1R A4 A R AR T BE
IR IR L R PUE RN A BT # M .
88 R 2 R BT A R M R 4R 7T LA T 5 R YE
B4 B 1t 78 B9 3R (Petford et al. , 2001), 3% 1R
Al RER AR VL P R e dth IX B AP AR AR R R R PR K
T B I BB B R L B 58 R TR R R
T WA b 38 7 AR B X R M R AR U2 R R
REE, BRETA X —8 R 512 2 i FEE S E &
AR IRFES RN (B KE%,2004),

AR ERKILP TSR R ERF
WA TEEH, SRR T — R BGIRIEX A
BRI P ERMER AR Xu et al. , 2002; F5&
%,2003,2004; TEPESE,2004) . BB KX L3R K T
FRASNEREMRBERNFICT #57%E (Xu et al.,

BRE

AR

xR

5 (Ma)

115 120 125 130 135 140 145 150 155 115 120 125 130 135 140 145 150 155

F#(Ma)

B8 KL T i X SRR BB R AR S 2 A LR il 28 AR IR B3R O I PRV I 45,1991, 2003 4R AE 45, 1994; Rl w5
M5 1994 RANES,1996; R B 4-%,1997 @4, 1997 A%, 2002; T %, 2003;Sun et al. , 2003; Zhao et al. , 2004;
Wang et al. , in press; B3 304, 2004; 1% & 4 %5, 2004; % 3% k%, 20045 58 W 55, 2004 ; F Z 3% , 2004a, 2004b, 2004c K

FEBERERIED

Fig. 8 Probability diagram of age data of the magmatic rocks and ore deposits in the middle and lower reaches of Yangtze
metallogenic belt (age data after Chen et al. ,1991, 2003; Xu et al. , 1994; Zhou et al. , 1994; Wu et al. , 1996; Fu et al. ,
1997; Wu et al. , 1997; Yu et al. , 2002; Zhang et al. , 2003; Sun et al. , 2003; Zhao et al. , 2004; Wang et al, in press;
Mao et al. , 2004; Xu et al. , 2004; Zeng et al. , 2004; Meng et al. , 2004; Wang et al. , 2004a, 2004b, 2004c and some

unpublished data from Li et al. )
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2002; Wang et al. , in press)ﬁﬂﬁ]??ﬂﬁ%(fgﬁ
45,2001, 2004) B 43K R . 1 B _EL 5 12 3k 7 B 5 Y
REBR 47 B e R S X R R A R R KT
S 55 5 43 T T 24 S SR 53 5 R 8 % M BR AL
B TR (0 [ 53 4 2 R T 1 4 A R
(Chen et al, 2001; Wang et al. ; 11‘1 press) Wit , &
L RLBE (0 60 R R T o X 0 2 T R A
BRKRZREARRENERRNENETUE
KL R RS S SR BR 07 B IE
SRR K 33, R 55T IR e PR

i

WMESKAERTERAZRMEDRRMfRER
T BE7E B T o 8 (130~120 Ma) ik 3 & i, &
YL g b XA, S B B A i PO B SK 3RS, TE AT A
RBMRILP T HEMEE CEE#%,1991; BB 4E
£5,1992) .3 24 7] — B A K B Ml A & kil
BOHME (ERA) R —8F KA KR A TIEH (1R
¥E,1994; F 08 45, 2001 ; X 3t 2, 2002; Wang et
al. , in press) FREIM A A BB R ZREKIER
R E RGBT VDENN N HFE, BH
B VERWRT EEMHE FIERSERY TE.

5
M s IC .
A 0 50 100km

3

B 9. K UL o e R T (A R R AR 4 4 1992)
Fig. 9 The depth of Moho injthé middle and lower reaches of Yangtze River (modified from Zhai et al. , 1992)
1—8RH B 5 2— 40 R 3— SR A0 IR 54— 4R IR 5— KA & R AT IR

L
6 45t

Ll Dﬁﬂ(%ﬁ)@*%kﬁﬁéﬁ}fzfﬂw Ma, §" K i)
T 55 6 B4 D4 BE 2 B oA 36 7E 129 Ma 2245 5
BT T RILE AR ORI T R —
P B e H T R 0 FR T B X 4Ly B PR S 4 B
(EBRFRM KB W Ar/*Ar AR R T
—EREMH .G A KB LB RO AR
25 SR IR T B e b AR (R
HE )47 7E P AR AR R Z MY R B
B BRI R BRI R 2 5 (145~133 Ma)
A R 7= B ST A N K — 15
R 2 R 1R A 5 T 6 T 3 B ™ A
B T G R W 99 (130 ~ 120 M) AL i 6 7=
SIAEE AC IR Sl 6 k2 E YD QIEN
I BT 4 o KT R i X T 2 1K B

. [ . . . . . .
1—TIron deposit ; 2—copper deposit ; 3—iron-copper deposit ; 4—molybdenum deposit; 5—other metallic deposit
]
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X b B A A RN R0 R )
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2 £ X W
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PArE R R EE BB e AT AR HUR .51 91~99.
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“Ar/*Ar Geochronology of the Tongshankou Cu (Mo) Deposit in the
Southeastern Hubei Fe-Cu Province: Implications for Regional Metallogeny

ZHAO Xinfu ¥, LI Jianwei ¥, MA Changgian > ¥ _
1) Faculty of Earth Resources, China University of Geosciences, Wuhan, Hubei,430074; 2) State Key Laboratory of

Geologic Processes and Mineral Resources, China University of Geosciencess Wuhan, Hubei, 430074
3) Faculty of Earth Science, China University of Geosciences, Wuhan, Hubei, 430074

Abstract

Both porphyry type and skarn type mineralization are developed in the Tongshankou Cu (Mo) deposit,

southeastern Hubei Fe-Cu province. The genesis of the deposit is related to the Tongshankou granodiorite

porphyry and the Lower Triassic Daye Group carbonates, and orebodies are primarily hosted in their contact

region. This paper presents precise **Ar/*Ar ages of alteration sericites and phlogopite related to the porphyry
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type and skarn type mineralizatio’ﬁ ; respectively, obtained by laser incremental **Ar/*Ar analysis. Our results
suggest that the Tongshankou ore deposit and the granodiorite host formed at ca. 143 Ma; whereas the
Niubifeng quartz monzonite occurred to the southeast of the minirig area was emplaced at ca. 129 Ma. **Ar/
¥ Ar geochronometer of the Toﬁgghankou deposit has been partidlly resetted by the later-stage magmatism.
When combined with previous ijes_tglts, this study suggests that there are two phases of magmatism and its
related mineralization in southeastern Hubei and other metallogenic regions along the middle-lower Yangtze
River occurred at 145 ~ 133 Maland 130 ~ 120 Ma, respectively.

lithospheric extension could have ‘bfeen the geodynamic setting responsible for the voluminous magmatism and

Magma underplating and subsequent

large-scale mineralization.

Key words: Tongshankou Cﬁ%Mo deposit; *°Ar/*Ar dating; southeastern Hubei Fe-Cu province; magma
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