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Abstract Tin-dominant polymetallic mineralization in the Dachang district is tempo-spatially related to the Late Cretaceous
Longxianggai granitic pluton. Three types of tourmaline in the Longxianggai granitic pluton have been identified in this study: 1)
subhedral disseminated tourmaline in the granite matrix ( DT-type); 2) subhedral to anhedral tourmaline in the quartz-tourmaline
nodule ( NT-type) ; and 3) tourmaline aggregates in the quartz vein ( VT-type). We performed major and trace element analysis by
electron microprobe ( EPMA) and laser ablation inductively coupled plasma mass spectrometry ( LA-ICP-MS) on these tourmaline
crystals. Compositionally, these tourmalines are characterized by high Fe/(Fe + Mg) and Na/(Na + Ca) ratios, and belong to the
alkali group and schorl-dravite solid solution series. The DT-type tourmaline is interstitial between grains of plagioclase, K-feldspar,
quartz and biotite, formed during the late stage of granite consolidation. With fractionation of granitic magma, DT-type tourmaline is
progressively enriched in Li, F, Fe and Sn. The early-stage NT-1 tourmaline has lower Fe/(Fe + Mg) ratios but higher concentrations
of V, Co and Sr compared to those of DT-type tourmalin, which could be attributed to tourmaline replacement of early biotite and
feldspar. By contrast, the late-stage NT-2 tourmaline is characterized by variable compositions (e. g , Li, F, Mg, Al, V, Fe and
Zn) , consistent with the speculation of hydrothermal origin. The VT-type tourmaline has relatively high Fe/(Fe + Mg) and Na/(Na +
Ca) ratios, and similar trace element compositions to those of NT-type tourmaline. Almost all of analyzed tourmalines have comparable
Sn concentrations to those of tourmalines from other Sn-bearing granites. However, the absence of further Sn enrichment in VT-type
tourmaline in the Dachang district possibly implies the restricted partition of ore-forming elements into early hydrothermal fluids which
contribute to tourmaline-quartz veins.

Key words Tourmaline; Longxianggai biotite granitic pluton; Dachang Sn district
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Geological map of the Dachang tin-dominant polymetallic district ( modified after Zhao and Jiang, 2007 )
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Fig.2 Hand specimens (a, b) and photomicrographs of tourmaline (c-h) from the Longxianggai biotite granitic pluton

(a) and (b) hand specimens of nodule ( NT-type) and vein ( VT-type) tourmaline in the Longxianggai biotite granitic pluton; (c, d)
photomicrographs of subhedral disseminated tourmaline, which is brown in color and typically interstitial between grains of plagioclase, K-feldspar and
quartz; (e, f) photomicrographs of nodule tourmaline, with early tourmaline ( NT-1, brown in color) replacing K-feldspar, plagioclase and biotite,
and late tourmaline ( NT-2, blue in color) replacing early tourmaline; (g, h) photomicrographs of tourmaline in the tourmaline-quartz vein, showing
radially grown aggregates and core-rim textures. Kfs-K-feldspar; Pl-plagioclase; Qtz-quartz; Tur-tourmaline
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Fig.3  Classification diagram of analyzed tourmaline from
the Longxianggai biotite granitic pluton based on X-site

occupancy ( after Henry et al. , 2011)
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Fig.4 Ternary Al-Fe-Mg diagram showing compositions of
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tourmaline from the Longxianggai biotite granitic pluton
(after Henry and Guidotti, 1985)

Area 1; Li-rich granitoids and associated pegmatites and aplites;
area 2 ; Li-poor granitoids and associated pegmatites and aplites; area
3: Fe’*-rich quartz-tourmaline rocks ( hydrothermally altered
granites ) ; area 4: metapelites and metapsammites coexisting with an
Al-saturating phase; area 5: metapelites and metapsammites not
coexisting with an Al-saturating phase; area 6: Fe®* -rich quartz-
tourmaline rocks, calc silicate rocks, and metapelites; area 7: low
Ca metaultramafics and Cr, V-rich metasediments; area 8:

metacarbonates and metapyroxenites
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Fig.5 Tourmaline subtypes based on the classification diagram of Fe/(Fe + Mg) vs. Na/(Na + Ca) (a, after Henry et al. ,

2011) and plots of ion occupancies of tourmaline (b-f) from the Longxianggai biotite granitic pluton
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