
Exploration for Carbonatite-Hosted N b-Ta Deposits Using Biogeochemical Methods, 

Blue River Area, British Columbia, Canada   

Robert Fajber1
, George Simandl2, and Colin Dunn3  

University of Victoria, Victoria Geological Survey, and Consulting Geologist, British Columbia, Canada   

 

This survey over the Upper Fir carbonatite shows that coniferous trees are suitable sampling media in 

direct exploration for carbonatites and related rarre earth elements (REE), Ta, Nb, phosphate, and in 

indirect exploration for vermiculite and fluorspar. Twenty-four samples of twigs with needles both from 

Subalpine Fir (Fir) and White Spruce (Spruce) trees were collected over the Upper Fir carbonatite as well 

as over surrounding amphibolites and paragneisses. Twigs and needles were analyzed separately. Twigs 

were milled using a Wiley mill before the resulting pulps were digested in HNO3, then in aqua regia, and 

analyzed using ICP-MS/ICP-ES methods. Needles were ashed and then digested in aqua regia and 

analyzed using the same methods.   

Light REE, Y, Zr, and P anomalies in both twigs and needles have goo spatial correlation with carbonate-

related REE and apatite mineralization. Concentrations of heavy REE are near or below the detection 

limit. The highest concentrations of REE are located directly over the carbonate deposit (see figure). 

Chrondritenormalized plots of the vegetation samples show distinct negative Eu anomalies. Tantalum is 

found in detectable concentrations only in twig samples spatially related to carbonate deposits. Detectable 

concentrations range from 0.001 to 0.003 ppm Ta (dry weights normalized). Niobium was detected in 

most of the samples.    

Concentrations were highest on or near known 

carbonite occurrences. Concentrations range from 

0.02 to 0.24 ppm Nb in Spruce twigs, 0.005 to 0.071 

ppm Nb in Spruce needles (dry weight normalized), 

and  0.012 to 0.030 ppm Nb in Fir needles (dry 

weight normalized). Spruce twig data show strong 

positive correlations between Fe, REE, and Zr as well 

as between Nb, Fe, Ti, Ce, and Nd. Fir twigs were not 

analyzed due to insufficient sample size after milling. 

Spruce needle data show strong positive correlations 

among P, Mg, and Ti, moderate positive correlations 

between P and Ca, and strong positive correlation 

among Nb, REE, Zr, and Fe. Too few Fir needle 

samples were obtained for formal statistical analysis; 

however, there appears to be a strong positive 

relationship between Fe and REE, Fe annd Ti, and 

also P and Zr. More research is required, but these 

results suggest these methods could be used for 

carbonatite-relateed exploration in other parts of the 

world.   

  


