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Introduction 
Mineral exploration traditionally focuses on the analysis of rock, soil and stream sediment 
sampling for the detection of primary and secondary dispersion anomalies derived from 
outcropping mineralization. In the past, the analysis of surficial water samples for this purpose 
has been underutilized by the mineral exploration community because of the perceived difficulty 
of sampling and the relatively high cost of analysis at commercial laboratories. Now, alternative 
techniques are available that can provide rapid field analysis of waters at a relatively low cost 
and, hence, can significantly improve the ability to make exploration decisions by providing near 
real-time analyses. 
 
A range of analytical instruments called portable spectrophotometers, or photometers, is 
available for field-based water testing. They can determine ion concentration by measuring the 
colour and light transmittance of a solution after the addition of metal-sensitive colour dyes; a 
technique called visible light reflectance photometry. These devices can measure 
concentrations of a diverse suite of dissolved anions and cations to relatively low detection 
limits. The tests can be completed on location; providing nearly real-time (i.e., within 48 hours) 
results. Cost of analysis, including photometer reagents, is a fraction of the cost of analysis at a 
commercial laboratory. For example, photometer analysis is $5 to $12 per sample suite 
(depending on reagent selection) compared to up to $200 for commercial water analysis using 
ICP-MS. Operating costs for photometer analysis in this study was $31.25/sample with two 
operators. Additional savings are realized by other aspects of real-time exploration, such as 
faster target identification, reduced field and overall exploration time. This innovative technique 
could have far reaching consequences for exploration and large-scale environmental 
background testing and monitoring.  
 
This proof of concept study was carried out at the previously drilled porphyry copper-gold-
molybdenum deposit at Poison Mountain, southwestern BC (NTS 092O/02).  The study aims to 
test the reliability of the Palintest

®
 Photometer 8000 by comparing the results from water 

samples analyzed using this instrument with the results of identical samples analyzed using 
Total Metals in Waters by CCMS & ICPOES at ALS Environmental laboratory in Burnaby, BC. 
The study also tests for repeatability over time by comparing analyses of samples collected in 
late summer and fall. It also includes a comparison of the results of water sample analysis with 
stream sediment samples from the same localities where applicable, analyzed at ALS Mineral 
laboratory in North Vancouver.  

Photo showing a typical set-up for photometer analysis.  Reagents are in silver packaging 
aligned atop.  Coloured sample solutions ready for analysis are shown in the 10 mL tubes in 
rack.  The Photometer is in the lower right of the photo. 

Photometer Versus Stream Sediment Analysis Comparison Maps 

Sulphate (SO4) Photometer Analysis Maps 
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Conclusions 
Preliminary results suggest that a photometer is an attractive tool for performing rapid and 
cost effective hydrogeochemical surveys.  The photometer was found to have good 
accuracy and precision and results compared well with laboratory water analyses, 
especially at higher TDS values.  Photometer analyses compare favourably with stream 
sediment results from the same localities but responses show limited downstream 
dispersion compared to the stream sediment results.  Stream sediment responses for Cu 
and Mo extend at least 2 km downstream from the mineralized zone.  This study shows 
that the photometer can provide good quality analyses at a fraction of the cost of 
laboratory water analysis.  

Dispersion Analysis 
Analysis along ‘Copper Creek’ and into Poisonmount Creek 

Concentrations Versus pH Charts 
 

Laboratory Comparison Charts 
Laboratory and photometer results show high degree of correlation for copper, silica and sulphate.  
Molybdenum (Mo) results do not correlate very well.  Laboratory results are at detection limits, 
whereas photometer 
results show a broad 
range of concentrations. 
This may be due to loss 
of Mo from the sample 
during storage and 
transport. 
 
For Sulphate (SO4) 
there is an apparent low 
bias at highest 
concentrations. 
 
Copper (Cu) shows a 
slight low bias in the 
photometer results with 
respect to laboratory 
water analysis. 

Geology 
The Poison Mountain porphyry copper-gold-molybdenum deposit consists of disseminated and 
stockwork mineralization associated with small Paleocene-age stocks that intrude sandstone, 
shale and conglomerate of the Lower Cretaceous Jackass Mountain Group. The three main 
porphyry intrusions are biotite diorite, hornblende diorite and granodiorite. Primary sulphide 
mineralization consists of pyrite, chalcopyrite, molybdenite and bornite. Weathering of bedrock 
extends to about 5 m in the sedimentary units, and is poorly developed in the intrusions. 
Supergene enrichment is intense along fractures and joints to a depth of about 80 m. Oxide 
copper sulphide minerals (malachite, azurite,  cuprite and native copper) occur to depths of about 
10 m from the surface. Secondary sulphides (chalcocite and covellite occur as overgrowths on 
chalcopyrite).  

Reliability 
The photometers’ reliability was tested in a variety of ways: 
1. Accuracy was monitored using manufacturer standard solutions. A standard solution was read 

after every eighth field sample .  Results show that the device has excellent accuracy, that is 
well within the ± 2.0 testing unit manufacture specification.  Results for standard colour solution 
38271/C are shown below. 

2. Device precision was monitored triplicate analyses of each sample.  Results were found to be 
an excellent from 0.23% for Manganese (Mn) to 4.63% for Molybdate (MoO4). 

3. Overall precision from field duplicates analysis expressed as %RSD vary from a low of 1.7% 
for Silica (SiO2) to a high 38% for Chloride (Cl

-
). 

4. Photometer readings were compared with laboratory analyses (above right).  The correlation 
was weak at low concentrations but improves as TDS increases. 

Location 
Project area is located 
approximately 95 km 
northwest of Lillooet 
and is accessible via 
the Yalakom River 
Forest Service road 
(FSR).  
 
 
 
 

 

Preliminary Results 
This poster presents results for instrument reliability spatial patterns Cu, MoO4, and SO4. 

 Preliminary results show a close correlation between photometer water analyses and stream 
sediment results over the mineralized zones. Stream sediment results show much longer 

 down-stream dispersion distance than the water samples, whose elevated values are limited to 
 the immediate area of mineralization . 

 Copper results are almost identical between the August and October sampling campaigns, 
suggesting that seasonal variation may not have an important influence on this element’s 
dispersion patterns. 

 Molybdate results show differences between water and stream sediment. Elevated values are 
detected much further downstream in the stream sediments than in water for both sampling 
campaigns. 

 Spring waters in the third order drainage to the south have elevated MoO4 contents possibly 
indicating ground water transport of Mo from the mineralized area  

 Sulphate results are similar from both sampling campaigns. This anion also displays elevated 
values at least 2 km downstream from the mineralized zone. 

 

Further information is outlined in Geoscience BC’s summary report.  Detailed data presentation 
and analysis final report is planned for publication following this conference early spring. 


