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Fig. 1 Sketch distribution map of the Mesozoic plutons and representative skarn deposits in the

Anhui segment of the Lower Yangtze Metallogenic Belt(after Pang et al. ,1999)
1—Fe B JK ; 2—Cu " K 3 3—Fe-Cu " K ;4—Cu-Fe " £ ; 5—Cu-Au H K ; 6—Au-Cu §" K ; 7—Pb-Zn-Ag B K ; S— = A & 9— Wi 25
O—ZRMWT s Q— MWLM Q— M H LT : @— L KILEH ; ©—BMIEHET s ©— &KW+ LT ;s OBk b gko
1—Fe deposit; 2—Cu deposit; 3—Fe-Cu deposit; 4—Cu-Fe deposit; 5—Cu-Au deposit; 6—Au-Cu deposit; 7—Pb-Zn-Ag deposit; 8—

intrusive rock; 9—fault; M—Anging copper mine; @—Tongshan copper mine; @)—Tongguanshan copper mine; @—Dongguashan copper

mine; @ Laoyaling copper mine; @ — Dongshizishan copper mine; )— Taochong iron mine
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Table 1 Temperature measurement data of different types of
inclusions within garnet from magmatic skarns in the Anhui

Segment of the Lower Yangtze Metallogenic Belt
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Fig. 2 Photographs of magmatic skarns from the Anhui segment of the Lower Yangtze Metallogenic Belt
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(a)—Replacement of euhedral and granular garnet by epidote and filling of late calcite into fractures of garnet (Tongshan copper deposit,

plane polar); (b)—andradite with clear optical and compositional zoning ( Taochong iron deposit, crossed polars); (c-d) —chilled and baking
borders in the contact zone between magmatic skarn and marble (Taochong iron deposit) ; (e)—stockwork hedenbergite skarn cutting across
marble (Taochong iron deposit) ; ({)—replacement of andradite by specularite, quartz, and calcite (Taochong iron deposit, plane polar) ;
And—andradite; Cc—calcite; Ccp——chalcopyrite; Gt—garnet; Hd—hedenbergite; Mb—marble; Mt—magnetite; Q—quartz; Spe—

specularite
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Fig. 3 Photographs of different types of inclusions within garnet from magmatic skarns

in the Anhui Segment of the Lower Yangtze Metallogenic Belt
Camb)— 3 AR P A o, 28 7 RS 7K - I % 0, 28 R O L B0 5 BRLR D) 5 Come D — A A i 1 8 0 2 R O £ 0 2

CRE M B B ') s L—¥RAH s V—

SHH— A MR S— S ik

(a~b)—Melt and magma-fluid-inclusions within garnet (Tongshan copper deposit, plane polar); (c~d)—melt and fluid inclusions

within garnet (Taochong iron deposit, plane polar); L—liquid; V—vopour; H—halite; M—melt; S—crystal
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Table 2 EMPA analyses (%) for garnet from magmatic skarns in the Anhui Segment of the Lower Yangtze Metallogenic Belt
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Table 3 EMPA analyses (%) for pyroxene from magmatic skarns in the Anhui Segment of the Lower Yangtze Metallogenic Belt

LS AT 1L B 1L B bk
(TR DS01 DS02 DS03 TS01 TS02 TS07 TS06 TCOo1 TCo2 TCO03 TC04
SiO, 53. 44 53.32 53.33 54. 40 53. 88 55. 34 56. 17 48. 48 47.38 47.12 39. 48
TiO; 0.01 0.01 0.01 0.05 0. 00 0.19 0. 00 0.00 0.01 0. 00 0. 00
Al O3 0.11 0. 40 0. 40 0. 82 0.17 0. 49 0.53 0.56 0. 80 0.61 14.03
Cr; Oy 0.01 0. 04 0. 00 0. 00
FeO 5.53 9.92 7.11 0. 64 2.61 0.75 0.15 23.50 26. 89 26. 04 22.24
MnO 0. 66 0. 60 0.72 0. 06 0.75 0. 00 0.10 0.61 1. 06 0. 89 0.17
MgO 14.63 11. 96 13. 84 17.11 15.76 18.58 18.61 3.06 1. 04 1. 57 1.87
CaO 25.34 24.39 24.59 26.45 26.18 23.96 24.33 22.25 21.64 22.51 21.49
Na; O 0.09 0.18 0.15 0.07 0. 06 0. 00 0. 14 1.41 1. 08 1.16 0.02
K;O 0.01 0.02 0.00 0. 00 0.01 0. 00 0.00 0.00 0. 00 0. 00 0.01
Jo¥ill 99. 82 100. 80 100. 15 99. 61 99. 46 99. 31 100. 03 99. 86 99..90 99. 90 99.32
Si 1. 99 2.00 1. 99 1.98 1. 99 2.00 2.01 1.97 1. 96 1. 94 1. 60
AlCiv) 0. 00 0. 00 0.01 0.02 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0.40
AlCvi) 0. 00 0.01 0. 00 0.02 0. 00 0.02 0.02 0.00 0. 00 0. 00 0.27
Ti 0. 00 0. 00 0. 00 0.00 0. 00 0.01 0. 00 0.00 0. 00 0. 00 0. 00
Cr 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0..00 0.00 0. 00 0. 00 0. 00
Fe’™ 0. 04 0.01 0.03 0.01 0.03 0. 00 0.00 0.22 0. 20 0. 26 0.21
Fe?™ 0.13 0. 30 0.19 0.01 0.05 0.02 0.00 0.56 0.71 0.62 0.53
Mn 0.02 0.02 0.02 0. 00 0.02 0. 00 0.00 0.02 0. 04 0.03 0.01
Mg 0. 81 0.67 0.77 0.93 0. 87 1..00 0.99 0.18 0.06 0.10 0.11
Ca 1.01 0.98 0.98 1.03 1. 04 0.93 0.93 0.97 0. 96 1. 00 0.93
Na 0.01 0.01 0.01 0. 00 0. 00 0. 00 0.01 0.11 0.09 0.09 0. 00
K 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00
Di 83.61 66.55 77.31 98. 25 91. 47 97.78 98.29 21.05 7.09 11.48 17.23
Hd 13.58 30. 25 19. 31 1.03 5. 60 2.22 0.45 63.95 79.23 73.79 81.68
Jo 2.14 1. 90 2.29 0. 20 2.47 0. 00 0. 30 2.37 4.12 3.68 0. 88
Jd+Ae 0.67 1.30 1. 09 0.52 0.45 0. 00 0.96 12.63 9.56 11. 04 0.22
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H R AR % W.F.Rb.Be. Fe, i 54 Sr.Ba,
Cu.Pb.Zn.Cr.Co Ni Al 0% (& 1), i i ER
fb2F 22 5 0 JR R AR AT R 5 00 R Y Hh BR AL 2 R AR A
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Table 4 Whole-rock analyses of major oxides( % )and trace elements (pg/g) of magmatic skarns in the Anhui

Segment of the Lower Yangtze Metallogenic Belt

IR KTl 114 7[RUIE/3 7
Fefgms | DS11 DS12 DS13 DS14 TS11 TS12 TS13 TCl11 TC12 TC13 TCl4
SiO? 38.93 38. 64 35. 00 39. 25 38.10 42,32 37.02 29. 82 27.70 27.11 28.75
Al Os 12.61 13.75 0. 80 12.35 2.52 4. 65 2.97 0.47 <0.1 0.11 0.02
TFe; 0 12.43 7.74 22.90 9.21 30. 67 2.82 15. 84 27.05 24. 60 30. 02 25.00
FeO 1.35 1.34 1.29 1.74 0. 40 0.42 1.01 0. 34
MgO 0. 80 2.10 0.15 1.86 12.74 2.34 1.82 0.22 1.09 0. 30 0.15
Ca0 31.35 32,49 32,46 31. 62 13.88 26.42 31. 80 32,27 31.79 32023 32.43
Be 0. 20 0. 31 0.12 0. 87 22. 43 4,23 4.07
Ba 137.50 79.70 13.40 245. 20 12.31 16. 43 8. 69 <5 9.10 8. 60 14.10
Sr 155. 30 73. 60 24. 00 78.00 54,77 102. 60 56. 70 31. 20 129.70 49. 10 51.70
Rb 0. 66 6.78 0.56 <5 2.80 <5 <5
Bi 0.72 2.61 0. 09 0.05 0.09 0.06
W 9.54 11. 85 163.47 8.47 110, 77 38. 83 116. 49 32,47
Mo 1.14 52. 28 1.05 82.96 0.51 0. 68 2.23 0.31
Sn 2.20 2.20 14.00 10. 00 6.57 8. 90 81.22 1.31 1.42 1.23 3.31
Co 11. 10 12.50 4. 90 4. 30 63.72 5.95 12,41 0. 82 0.78 0. 82 1.31
Cr 28. 00 30. 80 40. 00 30. 00 14. 60 11. 90 15.70 15. 90
Ni 19.50 20. 40 4.00 11. 00 6.37 7.97 6.42 9.50
A 19. 80 36. 70 33.90 68. 00 74.20 32. 89 23. 27 13.40 21. 20 8. 20 13.40
Cu 681.1 88. 2 1600. 0 1400.0 | 5827.00 | 106:40 | 939.80 1.89 2.75 1.87 2.31
Pb 13.30 6.90 2.00 4.90 6.09 13. 19 8. 00 1.22 1.35 0.96 2.06
Zn 89. 50 57.90 76. 00 79. 00 9.52 8. 90 12.50 11.46
F 1376. 4 896. 9 511.6 1424.9 4947.3 | 2486.4 | 3507.3 2595. 6

* R SR VR T R A A 2 1998, B SR B AR ST A Ll BB R i 23 BRI A DR 2 3 1A 5 M 5 A T R R A I e s B ST R 3 R
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Fig.4 Model for the Mesozoic in-situ and external skarn magmatic-hydrothermal mineralization in the Anhui Segment

of the Lower Yangtze Metallogenic Belt
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Abstract

In the Anhui segment of the Lower Yangtze metallogenic belt are distributed not only a great number
of contact metasomatic and superimposed and composite skarn deposits, but also some magmatic skarn
deposits. Definitions are given for different magmatic skarns and associated deposits, and discussions are
held on the characteristics of Mesozoic magmatic skarns and associated deposits in the area, with a focus on
an analysis of Mesozoic skarn magmatic-hydrothermal mineralization. Based on emplacement location of
skarn magma, magmatic skarn can be divided into in-situ skarn and external skarn, and magmatic skarn
deposit correspondingly into in-situ skarn deposit and external skarn deposit. Characteristics are evidently
different between the two skarns and associated deposits. Geologically, an in-situ skarn body is closely
associated with a crust-mantle syntactic magmatic intrusion and occurs in the contact belt between the
intrusion and carbonate wall rock. This in-situ skarn body generally has no chilled or optalic border but
contains residuals of wall rock at its margin. These xenoliths were formed by incomplete assimilation of
crust-mantle syntactic magma with the wall rock and mostly metamorphosed as hornfels or marble. In
contrast, an external skarn body is not associated with a crust-mantle syntactic magmatic intrusion and
generally located in fault belt or detachment belt within strata. This external skarn body often has a chilled

or optalic border, vesicular structure and garnet or pyroxene cumulate, but contains no residuals of wall
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rock at its margin. In addition, clear horizontal zoning occurs in both of the in-situ and external skarn
bodies, but their style of zoning is evidently different. Granitoid, hybrid granitoid, rich-Fe skarn, rich-Ca
skarn, hybrid carbonate, and carbonate occur in order from crust-mantle syntactic magmatic intrusion
through in-situ skarn body to carbonate wall rock, indicating gradual weakening of assimilation and
contamination. In contrast, lithologies from the centre to the margin of external skarn body vary from
medium-coarse-grained skarn to medium-fine-grained skarn, showing gradual decreasing of crystallization
speed with gradual increasing of temperature lowing speed. Mineralogically, in the in-situ skarn, garnet
includes andradite, gralmandite and grossular, and pyroxene does diopside and hedenbergite. In contrast,
in the external skarn, garnet is almost andradite, and pyroxene is all hedenbergite. Geochemically,
compared with the in-situ skarn, the external skarn is evidently rich in W, F, Rb, Be and Fe, but poor in
Al, Sr, Ba, Cu., Pb, Zn, Cr, Co and Ni. Petrographically, both of the in-situ and external skarns have
automorphic granular texture and mostly contain melt inclusions. However, compared with those in the in-
situ skarn, garnet and pyroxene in the external skarn are more automorphic and have better zonal
structure, and melt inclusions indicate evidently lower homogenization temperature. In ore deposit, the in-
situ skarn is associated with various deposits such as copper and iron ones, while the external skarn with
only iron deposit. A comprehensive analysis is consistent with formation of the in-situ and external skarns
by cooling and crystallization of the in situ and external skarn magmas, and supports formation of deposits
associated with the in-situ and external skarns by cooling and crystallization of the ore pulp formed through
liquation of the skarn magmas and by alteration and replacement of the hydrothermal solution formed

through crystalline differentiation of the skarn magmas.

Key words: skarn; magmatic-hydrothermal mineralization; Mesozoic; Anhui segment of the Lower

Yangtze metallogenic belt





