
Tourmaline could be used to constrain the nature and 
evolution of  ore-forming fluids precisely due to  their 
refractory  nature,  chemical  diversity  and  widespread 
occurrences in most hydrothermal deposits (Slack and 
Trumbull, 2011; van Hinsberg et al., 2011a and references 
therein). Moreover, tourmaline grains are usually growth-
zoned, providing valuable insights into the evolution of 
hydrothermal  system  (van  Hinsberg  et  al.,  2011b; 
Marschall and Jiang, 2011; Trumbull et al., 2011 and 
references therein).  

The  Dahongshan  deposit,  the  largest  one  in  the 
Kangdian Fe-Cu metallogenic province, SW China, has 
been recently considered as an IOCG deposit (Zhao and 
Zhou, 2011). It was formed in Late Paleoproterozoic and 
underwent lower amphibolite-facies metamorphism during 
Neoproterozoic. Extensive metamorphic overprint made it 
difficult to investigate the nature of ore-forming fluid. 
However, the deposit has widespread tourmaline alteration 
in  country rocks.  The tourmaline alteration is  closely 
associated  with  mineralization  and  provides  an 
opportunity to study the origin and evolution of the ore-
forming system. 

Two types of tourmaline have been distinguished in 
Dahongshan deposit according to their field occurrence 
and associated mineral assemblages. Type 1 tourmalines 
occur as euhedral granular, columnar grains or massive 
aggregates  in  veins,  cement  of  barren  gabbro-related 
breccia  and  as  disseminated  crystals  associated  with 
magnetite in mineralized meta-sedimentary rocks, whereas 
type 2 have porphyroblastic and prismatic crystals within 
anthophyllite-biotite-garnet schist or anhedral grains in the 
cracks of pragasite which formed between the contact 
zone of dolerite dyke and the carbonate rocks. Detailed 
petrographic observations suggest that type 1 tourmaline is 
mineralization-related tourmaline (MIT), and the type 2 is 
metamorphic (MET) in origin. 

Both types of tourmalines have multiple and complex 

zonings under the microscope. EMPA analyses suggest 
that they all belong to alkali group in the nomenclature of 
Hawthorne  and  Henry  (1999).  MIT  grains  have 
compositions of schorl (Mg/Mg+Fe between 0.25 and 0.39 
in  veins  or  magnetite-accreted  ones)  to  dravite  (Mg/ 
Mg+Fe between 0.50 and 0.69 from the barren breccia). 
Most analyses have ZAl content less than 6 apfu and 
become more Al-deficient from the core to rim, which 
suggests minor substitution of ZAl for Fe3+ and/or Ti4+ and 
thus, the increasing fO2 in hydrothermal system. Notably, 
the rims of zoned MIT show compositional increase in Ti, 
Ca, Mg and relevant decrease in Fe, Al, K, plotting within 
the range of the MET grains. These trends imply the 
recrystallization  of  MIT  tourmaline  in  regional 
Neoproterozoic metamorphic event. The MET ones have a 
relatively narrow range of composition of dravite, with the 
Mg/Mg+Fe between 0.50 and 0.71 for all samples, yet the 
observed chemical variation is much larger than the effects 
of inter-sector fractionation (van Hinsberg et al., 2007; 
Marks et al., 2013). An EMPA zoning profile in section 
perpendicular to tourmaline’s c-axis clearly shows the 
dominant substitution of [Ca(Mg, Fe)](□,Al)-1 to Fe(Al)-1 

to [Ca(Mg, Fe)](Na, Al)-1 from core towards rim, attesting 
that tourmaline is an excellent recorder for metamorphic 
history.  

Both types of tourmalines are well zoning according to 
the nature of the fluid in different stages. The future 
studies  of  trace  elements  and  B-isotope  may provide 
further constraints on the genesis of the deposit. 

 
Acknowledgements 

 
We thank Yang mei-zhen and Nie xiao-lei for their 

assistance of EPMA analysis. Discussions with Jin xiao-ye 
and Li xiao-chun have been especially helpful. 

 
References 
Hawthorne, F.C., and Henry D.J., 1999. Classification of the 

minerals  of  the  tourmaline  group.  European  Journal  of 

SU Zhikun and ZHAO Xinfu, 2014. Mineralogy of Tourmaline in Dahongshan Deposit, SW China: Implications for the Origin and 
Evolution of Hydrothermal IOCG System. Acta Geologica Sinica (English Edition), 88(supp. 2): 379-380. 
 
 

Mineralogy of Tourmaline in Dahongshan Deposit, SW China: Implications  
for the Origin and Evolution of Hydrothermal IOCG System 

 
 

SU Zhikun and ZHAO Xinfu 
 

Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, China 

 Vol. 88   Supp. 2                                                                                                                                                                                  

* Corresponding author. E-mail:  593781746@qq.com 

 

379 

ACTA GEOLOGICA SINICA (English Edition)  
http://www.geojournals.cn/dzxben/ch/index.aspx     http://mc.manuscriptcentral.com/ags Aug. 2014 



ACTA GEOLOGICA SINICA (English Edition)       Vol. 88   Supp. 2      Aug. 2014 

380 

Mineralogy, 11(2), 201-215. 
Marks, M.A.W., Marschall, H.R., Schühle, P., Guth, A., Wenzel, 

T., Jacob, D. E., ...  and Markl, G., 2013. Trace element 
systematics of tourmaline in pegmatitic and hydrothermal 
systems from the  Variscan Schwarzwald (Germany):  The 
importance of major element composition, sector zoning, and 
fluid or melt composition. Chemical Geology, 344, 73-90. 

Marschall, H.R., and Jiang, S.Y., 2011. Tourmaline isotopes: No 
element left behind. Elements, 7(5), 313-319. 

Slack, J.F., and Trumbull, R.B., 2011. Tourmaline as a recorder 
of ore-forming processes. Elements, 7(5), 321-326. 

Trumbull, R.B., Slack, J.F., Krienitz, M.S., Belkin, H. E., and 
Wiedenbeck, M., 2011. Fluid sources and metallogenesis in 
the  Blackbird  Co-Cu-Au-Bi-Y-REE  district,  Idaho,  USA: 
insights from major-element and boron isotopic compositions 

of tourmaline. The Canadian Mineralogist, 49(1), 225-244. 
van Hinsberg, V.J.,  and Schumacher, J.C., 2007. Intersector 

element  partitioning in  tourmaline:  a  potentially  powerful 
single crystal thermometer. Contributions to Mineralogy and 
Petrology, 153(3), 289-301. 

van  Hinsberg,  V.J.,  Henry,  D.J.,  and  Dutrow,  B.L.,  2011. 
Tourmaline  as  a  petrologic  forensic  mineral:  A  unique 
recorder of its geologic past. Elements, 7(5), 327-332. 

van Hinsberg, V.J., Henry, D.J., and Marschall, H.R., 2011. 
Tourmaline: an ideal indicator of its host environment. The 
Canadian Mineralogist, 49(1), 1-16. 

Zhao,  X.F.,  and  Zhou,  M.F.,  2011.  Fe-Cu  deposits  in  the 
Kangdian region, SW China: a Proterozoic IOCG (iron-oxide-
copper-gold) metallogenic province. Mineralium Deposita, 46
(7), 731-747. 


