
Goldschmidt Conference Abstracts 

 

3094 

VMS exploration: Oxygen 
isotope mapping from top to 

bottom 
B. E. TAYLOR1*, J. M. PETER1, K. LAAKSO2, AND 

B. RIVARD3 
1,2Geological Survey of Canada, Ottawa, Ontario 

K1A0E8 (*correspondence: 
bruce.taylor@canada.ca, jan.peter@canada.ca ) 

2SPECIM, Spectral Imaging Ltd., FI-90590 Oulu, 
Finland  
      (kati.laakso@specim.fi) 
3University of Alberta, Edmonton, AB, Canada, T6G 

2E3  
(Benoit.Rivard@ualberta.ca) 
 
Oxygen isotope mapping to delineate paleo-

submarine hydrothermal systems associated with 
volcanogenic massive sulfide (VMS) deposits is a 
robust technique for exploration. Early studies in 
Japan [1] and California [2] documented some 
features of system tops and bottoms in weakly 
metamorphosed terranes. Subsequent studies have 
amplified and extended these findings to VMS 
deposits of many ages, and in various grades of 
metamorphism and tectonic settings [3,4,5] 
supporting a general model [6]. For some 
hydrothermal systems, the size of the ‘thermal 
footprint’ (area of isotopic zoning)  broadly correlates 
with tonnage of VMS mineralization [7]. Whereas 
high-temperature upflow zones along synvolcanic 
faults provide vectors for exploration from the 
footwall [8], hanging wall indicators can be 
important, particularly in areas of cover. The Izok 
Lake deposit,  Nunavut, Canada is a particularly good 
example where comparison of lithogeochemical and 
field-based spectral IR mapping and oxygen isotope 
mapping clearly indicate the advantages of the 
isotopic method [3]. Comparisons to other deposit 
areas, including, Snow Lake [9], Flin Fon [10], 
Sturgeon Lake [5], and La Ronde [11] indicate the 
importance of scale and volcanic history in 
interpretation and application. 

 
[1] Green, et al. (1983) Econ. Geol. Mon. 5, 395-411. 
[2] Taylor & South (1985) Econ. Geol. 80, 2149-
2163. [3]  Taylor et al. (2015) GSC Open File 7853, 
27-44. [4] Taylor et al. (2014) Econ. Geol. 109, 183-
203. [5] Holk et al. (2008) Min. Dep. 43, 623-640. [6] 
Taylor at al. (2009) Proc. Int. Applied Geochem. 
Soc., 255-258. [7] Taylor & Timbal (1999) unpub. 
rept., Boliden Mining Co., 21. [8] Cathles (1993) 
Econ. Geol. 88, 1483-1511. [9] Bailes et al. (2016) 
Econ. Geol., accepted. [10] Ames et al. (2016) Econ. 
Geol., accepted. [11] Beaudoin et al. (2014) Econ. 
Geol. 109, 167-182. 

 


