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1M TiO, (1.5%~2.38%), P,O; (>0.30%) & WL w, W T AR 50 Al 20 il P JE e
I, IXUERFAEL VU R A R BEER (HPT) Rl 38 i 20 a0, R B8 M7l 24 4 0 ik R X
T ALt T AR (], X P A 5T 2 B B B AT Na, O 3% B 19 T e o A B 3 O 40 38
o MEBEATEMGA A, WA, BEA, 2940, EASA, FRUMKA, A
N BE & 9 78 4% BEAR 45 0 AR ARk 2 4 . A8 R M), R IRA e, 08 A IR IR A 2 A AV - W 3
N AT, 98, Tl S P e B, a0 2 TP I B AR A e PR B T, D BOBIORE (1) 2R
FAEE R, BT HRE SR G2 BrRRAILFASH KA ST,
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Table 1. Chemical compositions of metavolcanic rocks from the Longbeixi Formation

1 EoO Si0: | TiOs | ALO; |Fes,O5| FeO | MnO | MgO | CaO | Na,O | KoO | PO [Be 2 it G4t
Fij-10 AR | 77.99] 0034 [11.09] 0,96 | 1.02 | 0.05 | 0.39 | 0.78 | 3.99 | 2.69 | 0.04 | 3.00 | 99. 34
Fi-16 W EECA | 52.08] 2.38 [11.40| 7.78 | 2.75 | 0.10 | 5.51 | 8.12 | 5.84 | 0.49 | 0.49 | 2. 78 | 99. 72
Fij-17 AL | 46.64 | 1.68 [16.43 | 6.06 | 4.13 | 0.27 | 5.38 [11.63 | 1.63 | 3.14 | 0. 66 | 1.98 | 99.63
Fij-21 LA |47.75] 1.50 |13.73| 6.88 | 7.31 | 0.17 | 6.65 | 8.43 | 2.32 | 1.60 | 0.38 | 3.15 | 99. 96
Fi-24 | "H %y [47.51)1.92 [13.34 | 5.13 | 6.90 | 0.21 | 7.23 [10.74 | 2.30 | 2.98 | 0.30 | 1.23 | 99.79
Fi-25 | R Ze [47.24) 1,94 |14.13] 5.87 | 6.13 | 0.21 | 6.57 [11.53 | 2.44 | 2.41 | 0.32 | 1.15 | 99.99
Fi-26 | LA [48.22) 2.06 |14.69| 5.26 | 5.61 | 0.19 | 6.08 [10.74 | 3.02 | 2.23 | 0.32 | 0.97 | 99.39
Fi-20 | W Zuld [49.01] 2.02 [14.40| 4.62 | 6.13 | 0.19 | 6.23 | 9.49 | 3.46 | 2.41 | 0.30 | 1.07 | 99.33
P E g € A R ER R A AR bl 9 0 AT b i 3 A A R
2 MBPHTPHRAGETFHESE ISR OO
Table 2. Electron microprobe analyses of albite from spilite
A Y Na,() MgO ALLO, Si0), Ca0) MnO FeO TiO, K.0 An
1 14. 354 | 0.014 19.197 | 66.467 | 0.037 0. 092 0. 051 b. d. 0. 083 0. 27
2 11.052 | b.d. 19.894 | 69.088 | 0.01 0. 060 0. 069 0. 039 0. 069 0. 10
3 11.139 | b.d. 20.388 | 67.649 | 0.057 0. 02 0. 069 b. d. 0. 061 0. 54
4 11.187 | 0.003 | 21.073 | 68.148 | 0.061 b d. b. d. 0. 044 0. 061 0. 58
VE R R R AR e R AT s B R 2t L bod. — Ak R
500
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Fig. 1. Chondrite-normalized REE patterns of meta-volcanic rocks of Longbeixi

Formation along Chixi section.

1 —Metamorphosed acid voleanic rock (Fj-10); 2~5—Meta-basalt (spilite, Fj-16, Fj-17, Fj-24, Fj-26).
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A—EILE R B—iEF R Xl C— Dl mit Zaa: DWW XA E—-Silks: F—RMiEs
Fig. 2. Discrimination of plate tectonics on Ti/100-Zr-3 XY and TiO.-Zr diagram for meta-volcanic
rocks along the Chixi section.

1 —Island arc tholeiite; B—Oceanic ridge tholeiite; C-—1Island arc cale-alkaline basalt; D—Intraplate basalt; E—Island

are lava; F—Intraplate lava.
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Table 3. Content of trace and rare earth elements in volcanic rocks of Longbeixi Formation along Chixi section

Cd Pb | Ce Ni Ba Fe Cr v Cu Al Sr Li Y S Ta | Nb | Zr | Hf | Th
Fi-10 VSR 8 E [ 247.3 [ 13.62 | 81.70 | 16.05 | 15.63 | 2375 | 31430 | 13.68 | 105. 3 | 16. 48 | 98760 | 130. 4 [149. 8 | 14.87 | 3.461| 3. 755 [67. 39|640. 6/9. 044|15. 2
Fi-16 |2 Z A% | 194.912. 49 [ 73.31 | 71.60 164.8 |692.3 | 73250 F70.1 | 329.8 | 70.65 | 56140 [ 101. 2 | 16. 40 | 12. 16 [23. 18 | 2. 964 |23.84|120. 23. 75 | 7.6
m.:"ﬁﬂwm& 479.2 | 16.67 | 77.99 [ 55.24 | 55.17 | 1564 | 63220 | 81.94 [ 325.9 | 14.19 | 74600 | 431. B | 46. 36 | 20. 56 |14. 44 | 3. 323 |27.58(183. 5|4. 876 2.0
Fj-21 | BB Z K5 | 288.3 | 14.71 | 76.99 | 58.66 | 39.67 |981.9 | 86970 | 28. 33 | 428.5 | 92. 40 | 64250 | 302. 4 | 53.38 | 24.2 |27.45 | 2. 835 |12- 43|144. 4(3. 896| 9.2
Fi24 | BERE [235.6(15.00 122.3 | 64.12 | 49.76 | 855.0 92378 | 60.51 | 446.9 | 15.23 | 65890 | 496.7 | 95.79 | 22.17 |26. 39 | 3. 801 |12 87/115.7|5. 028 4.5
Fi-25 | M ZA/H [302.0 [ 14.52 120.0 | 61.25 | 51.95 | 318. 5 | 90680 | 67. 42 | 447. 0| 6.925 62040 | 653. 4 | 73.43 | 22.79 [28.05 | 3. 701 [14. 23[113. 3(3. 576] <1
Fj-26 | E L% | 208.9 | 15.02 128.3 | 59,95 | 55.20 | 504.4 83910 | 71.28 | 426.2 | 10.46 | 01180 | 499. 4 | 83. 35 | 20. 67 |28. 61 | 4. 422 |13. 09|115.0|2. 981 6.9
Fj-29 | E A% [264.2 [ 15.06 126.0 | 59.71 | 53.95 | 587. 6 | 848360 | 68. 19 | 438.2 | B. 49§ 70800 | 565.1 | 70. 22 | 23. 41 [29. 54 | 3.822 |15.77|129. 0/3. 480 5.1

tmnm m .ﬁ Ls LREE| Eu
L mm 3ﬂ la Ce Pr Nd _ Sm | Eu i Gd Th Dy Ho Er | Tm | Yb Lu | SREE (g™ Ev |perel sm
2\ & | _

Fi-10 |98 [114.0 (228 [30.5 [98.8 [18.9 [0.54 _:."_ 2.7 [13.6 [270 |7.36 |21 |7.23 [1.08 [541.53 |10.38| 0. 098 | 14. 06 |0. 0286
Fi-16 [BEZRE [22.15 [49.34 [5.615 [18.10 4551 1. 264 {3. 854 |0- 6208 (2. 759 |0.5370(1. 389 |0. 2054 0. 9509 [0. 1457 | 112. 4834 [14. 37| 0.91 | 16.02 |0.2777
Fi-l7 | @ EXE [35. 70 [77.95 [8.382 [20.17 _m..ﬁ.m 1.983 [5.710 |0.9444 [4.238 |0.8327 |2, 232 |0.3269(1.599 |0.2427|176. 1567 [14. 71| 0.95 | 15.91 |0. 2897
Fi-ol |MZRE 1743 i0.43 [5.354 17.22 le.726 1483 14587 |0-9058 |4.577 10,9294 2. 741 |0.4142{2- 195 |0.3482|103. 6456 5.23| 0.69 | 7.55 [0.3147
Fi-24 |BH%EAS [12.85 [31.17 [4.850 |14, 15 T.Nmm 1.344 [4. 474 .793_:. 011 |0. 8649 |2. 446 |0.3950 (1. 857 |0.2707| 83.7806| 4.55/0.94 | 6.82 [0.3179
Fi-25 | B HZ RS |14. 00 [33.21 |4. 967 _I.mm _Puﬂ 1.433 [4.620 |0.9114 (4. 082 [0. 8928 |2, 567 |0.4213 (1. 926 |0.2961| 88.2282| 4.79] 0.92 | 6.95 [0.3293
Fi-26 | M % RE |14. 49 [33.86 4. 699 [14.42 _T_Nmm 1.338 [4. 359 79 8916(3. 881 |0. 8428 (2. 389 0. 3740(1. 708 [0.2545| 87.7219] 5.47| 0.95 | 7.48 |0.3159
Fj-29 | E X H |16. 33 [38.02 |5. 184 m:...f ls. 785 11.492 [4. 982 [0- 9923 |4. 355 0. 9420 (2. 734 |0.4443]1. 974 |0.3145| 98.5871| 5.45| 1.07 | 7.38|0.3118

E AR AL AT R EHEREA TR T RN T ik ICP. L8, JY 385
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Fig. 3. Geological map of the Meixian ore district.
1 —Quaternary; 2— Jurassic volcanic rock; 3—Quartz porphyry; 4—Granite porphyry; 5— Daling Formation; 6—Middle
Member of Longbeixi Formation (Z{*); 7—Upper Member of Longbeixi Formation (Z/%); 88— Limits of ore block; 9—

Orebody; 10—Fault.

HRAGE A s v A A, AR T RKEI (B O BT F B, vk b
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Fig. 4. Exploration section across the orebodies in the Dingjiashan ore block.

1— Jurassic; 2— Upper Member of Longbeixi Formation; 3— Middle Member of Longbeixi Formation: 4—Quaternary

Cumulate; 5—Orebody; 6— Exploration lines 7— Unconformity.
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2.4 W AR HE B
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Table 4. Lead isotopic composition of ores from the Meixian deposit

iy HUREN TR 206Ph /201 Ph 2TPh /201 Ph 2EP, /20 Py g 3
1 [N R 18. 2714 0. 003 15. 5904 0. 003 38.51140. 008
2 [N R 18. 2924 0. 002 15. 6004 0. 002 38.55240. 006
3 W e 18. 2694 0. 001 15. 5824 0. 001 38. 48540, 002 AL
4 o Bk 18. 2764 0. 002 15.57940. 001 38. 48240. 001
5 Wk 18. 307+ 0. 001 15. 627+0. 001 38. 64140, 001
6 [A B 18. 404 15. 687 38.833 it Korea Ming Promotion
7 4] FE R 18. 337 15. 658 38.758 Corporation W) £ # # .
8 A B 18. 430 15. 762 39. 097 1997
9 Jr e 18. 538 15. 835 39.108
10 Jr e 18. 307 15. 631 38.678
11 Ji i 18. 304 15. 613 38. 561
12 Ji i 18. 483 15. 752 38. 947
13 Ji i 18. 605 15. 932 39. 666
1% )j,%_m._ 18. 476 13 701 38. 812 BERAES. 1995
15 Jr 18. 322 15. 629 38. 357
16 Jr e 18. 339 15. 639 38. 694
17 Jr e 18. 308 15. 627 38. 629
18 Jr e 18. 243 15. 563 38. 459
19 Ji i 18. 274 15. 594 38. 485
20 Ji i 18. 380 15. 653 38. 675
# 5 ML R A0 [ 67 25 4
Table 5. Sulfur isotopic compositions of ores from the Meixian deposit
I fii ¥ U RE e} SIS/ Y, BE kR P
1 &l Cigs 3 0. 04
2 &l BBk 2. 46
3 T 50l W 0. 91 E 'S
4 T 50l [ B 2.21
5 T 5l [ B 2.45
6 Tl 0 B 2.7
7 % T 2.6
8 & 4] 1 2.7
9 LIE Cig 3N 2.7
10 il it [ B 3.2
11 LT ikt 0.0 #it Korea Mining Promotion
12 i b [N - 2.8 Corporation 8 ¥4 % . 1997
13 B i [ B 2.3
14 F3 BBk 2.1
15 F3 Cig 3N 4.2
16 #m Cig 3N —2.1
17 A Ji —3.3
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GEOLOGICAL CHARACTERISTICS AND FORMATION
ENVIRONMENT OF THE MEIXIAN MASSIVE
SULFIDE DEPOSIT

Zhou Bing and Gu Lianxing

(State Key Laboratory on Metallogeny of Endogenic Metallic Deposits. Nanjing University. Nanjing -~ 210093)

Key words: massive sulfide deposit. continental rift. lead. zinc. Meixian
Abstract

The Meixian lead-zinc deposit in Fujian Province occurs in a bimodal volcanic sequence.
Petrochemical and geochemical studies indicate that this voleanic sequence was formed in a
Late Proterozoic continental rift, namely the Minzhong rift. The rift began to form on the
crystalline basement composed of gneiss of the Middle Proterozoic Dikou Group and was
closed during Caledonian collision which was accompanied by greenschist facies metamor-
phism, migmatization, granitization, overthrusting and ductile shearing.

Host rock lithology. orebody shapes. ore mineral assemblages. ore textures and struc-
tures, isotope compositions and fluid inclusion features illustrate that Meixian is a massive
sulfide deposit formed by submarine exhalation and was subjected to late transformation and
superimposition. Based on comparison with other deposits in such aspects as ore metals, tec-
tonic settings, lithologies and amounts of accompanying volcanic activites, it is considered
that the Meixian deposit is a transitional deposit between the South China type and the

Besshi type massive sulfide deposits.



