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REGIONAL GEOCHEMICAL !IURVE:'i 

'The 0211SW map xe;L was sanpled 15 part 01 K C  S 
23 (NTS 02lJIO21) in 1988 ((;ravel and 1 ilatysek, : '389). 
Moss-mat seditncnts and slrc:un waters v ere collected 
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Figure 1. Distrihutio~ ofBonanza Cirnup rocks (shadcd pattern), WL/SW. 

from 294 first and second order  drainages.  The -80 mesh 
fraction of the  sediment  was  analysed  for a suite of 22 
elements  (Au, Cu. Zn, Pb, Ni, Co, Ag, Mn, Fc, Mo, 1 I, 
Sn, W, IIg, As, Sb, Ba, Cd, V, F, Bi and Cr) and loss 011 

ignition (LOI) using a variety of methods (see Malysck 
et al., 1989). Suean waters wcrc analysed for urmium, 
fluoride  and pH. Quality control procedures fc~llowed 
those eskzblished  by the Geological  Survey nf Canada 
(Garrett er ul., 1980) and used for every RGS. Results 
from this  survey  were released to the public in 19x9. 

METHODS 

A  catchment basin map of 92L/SW was produced 
from 1 5 0  000 s d e  topographic maps compiled and 
photo reduced to 1:100 0o0 scale.  Catchment basins 
were delineated for 290 RGS sample  sites by haud 
Uaciug the basin polygon onto a mylar overlay. 
Boundaries for  catchment basins were defined by the 
topographic  height of land which divided one drainage 

sheet  were truncated at the map  edge. 
from another.  Catchments which extended off the map 

OOO scale, wiIh each polygou labeled  to correspond to its 
The resulting polygons were then digitized at 1:lOO 

RGS sample  number. On occasion, nested polygons 
were produced where twn sanplcs were taken from 

successive  sites on the sane   suean;  in  these  cases  the 
downstrewn polygon  was  defined  to  end  at the upstream 
sample site. Areas of each polygon were  calculated 
during the digitizing procedure. The corresponding  RGS 
data w~rc,joinctl to each digital polygon record for 
i t w r p r e ~ a ~ i o ~ ~ .  

RESULTS AND DISCUSSION 

CATCHMENT  BASIN  AREAS 

Figure 2 shows the distribution of RGS  sites and 

catchment basin area  distribution  is represented in Figure 
Iheir associated  catchment basins. A histogram of the 

20 square  kilometres ill area with a mean area on Ihe 
3. Catchment b&sins range from 0.6 square  kilometre  to 

order of 5 square kilometres. The modal area of the 
catchments  falls within the 1 to 2 square  kilometre 
range. Of the 290 RGS sites, 174 have drainage basins 
which cover an MGZ of 5 square  kilometres  or less. 

square  kilometres,  or S4% of the 92LISW land area. The 
Areal coverage of the RGS catchments totals 1417 

remaining unsurveyed 46% of the map  represents coastal 
areas lacking well defined  drainages, broad valleys or, 
most hnporkXl(ly, drainages bounded by surveyed 
catchments which were intetltionally excluded  from the 
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Figure 2. Distrihutinu of RGS sites and associated catchment hasins, 92L/!jW 

sampling program Exclusion of a catchment basill from 
the survey is a reflection of the intended sampling 
density  of the RGS program. Designed to provide  cost- 
efficient regional geochemical  data, the RGS program 
does not define the geochemistry of every first and 

possible,  therefore, that mineral occurrences in 
second order stream within a map  area. It is entirely 

Examination  of  regional  anomalies  or  subtle 
unsurveyed catc:hments may  have  heen missed. 

geochemical  patterns in drainages which  hound these 

mincralized  catchments. 
unsurveyed arei6 may help to identify prospective 

geochemistry appears to  be minitnal (Table 1). There 
Influence of catchment basin area on the sediment 

are weak, yet statistically  significant,  correlations of 
catchment  area with loss 011 ignition, maogatulesc, 
fluoride, iron, chromium and vanadium (Figure4). 
Negative correlations of catchtnent  area with loss on 
ignition and manganese appear to be real. I n  general, 

sample with decreasing  catchment  area. Loss on ignition 
there is XI increase in  the loss on ignitiou content of a 

is a general  measure  of the organic  content o f  moss-mat 
sediment whereas decreasing  catchment  area roughly 
corresponds to :an increase in  stream slope and stream 
energy.  Increar,ing  proportions o f  organic sediment 

mat  decreases with increasing stream energy. 
imply that the amount of mineral sediment willlin a  moss 

mats in steep-gl-adient  streams contain less than average 
Field observations  confirm this finding, as moss 

mineral  sedimellt and appear  to have been washed clean 
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hy high-energy strean flow (W. Jackama , personid 
communication. 1993). 
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Figure 3. Distrihutlon nlcatchment &sin areas. 

catchment  area and a high positive cord; tion betwen 
A negative  correlation  Ixtween mang mese and 

manganese  and loss on ignition (r = 0.6321 indicalc!, that 

energy streams does  not  preffxentially reniove 
the winnowing of mineral  sediment from nosses in high- 

mangmese  from  moss mat!;. Smith (1986 I, in a study of 
the geochemical response of moss-mat vegetation tc, 
mineralization,  concluded !hat manganesc accumulaticn 
occurs mainly by biochemical reactions which 
incorporate  manganese  into the plant mats:rial. 
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Figure 4. Scatterplots of significant  comclations (>0.9S) hetween RGS data atid catchment area 
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Figure 6. Kedefinetl Bo11a11za Group copper thresholds fnr catchments underlaill entirely hy Elonanza Crou 1 rocks. 

Geological Fieldwork 1993. Paper 1994-1 115 



TABLE 1. PEARSON  CORRELATIONS 
BETWEEN  CATCHMENT AREA 

AND RGS DATA 

N = 275 Rsig(.95) =0.099 

Positive  correlations  between iron, chromium and 

proportion of lithic  fragments within each sample tends 
vanadium with catchment  area  suggest that Ule 

to decrease with decreasing  catchment area (Figure 4). 
This  hypothesis  is in  agreement with the negative 
correlations found for loss on ignitioll and mangane.e. 
The  negative  correlation  between fluoride and catchment 
area can be attributed  to the presence  of  outliers in the 
fluoride  data  set  (Figure 4). 

CATCHMENT  BASIN  GEOCHEMISTRY 

Figure S shows the distribution of catchment basins 
with copper  concenuations  above the 80th and 90th 
percentiles  for the 92LI1021  RGS d a h  set.  Source areas 
of these anotnalous  metal  concentrations are readily 
visible, as are multiple-catchment  anomalies in the 
northeast  associated with the higher  background  copper 
concentrations of the Karmutsen volcanics. An overlay 
of mineral  occurrences  from  the MINFILE datahase 
enables the rapid  identification of anomalous  catchments 
not  associated with known  mineralization  (Figure S). 
Roughly  one-third of the mineral  occumences are located 
outside  surveyed  catchments. Less than 10% of the 
mineral occurrences are found in basins with copper 
concentrations  above 100 ppm As over 70% of the 
mineral  occurrences in the 92LISW map  area  contain 
significant  copper-bearing  mineralization  (Hulme c r  ai., 

these occurrences  is not present  or has h e n  suppressed 
1993), it  is likely that either the geochemical  response of 

by the higher  background  copper concenUations in 
lithologies  such as the K m u t s e n  volcanics. 

I n  the 92LISW map area, 99  mtchments are 
underlain enrirely by Bonanza  Group  rocks. Evaluation 
of these  basins  provides a more  reliahle  estimate of 
background  and  threshold values due to the homogeneity 
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of the catchment  lithology. Based  upon these  catchment 
hasins , threshold values  for  copper of 26  and 58 ppm 
were estimated using a prohahility plot. Projection of 

map  (Figure 6)  highlights twelve drainages with 
the upper threshold (S8 ppnt)  onto the catchment basin 

anomalous  copper  concentrations. 

hasin presents  another  challenge  for  establishing 
Presence of multiple  lithologies within a catchment 

thresholds.  Regression  methods  have been e1nployed  by 

Carter cr al. (1987) to correct  for the areal proportions  of 
Bonharn-C'arter and Goodfellow  (1986)  and  Bonhan- 

geologic units  within a map area. Future  work will focus 
on developing this methodology 011 a completed 
catchment hasin map  of 92LI1021. 

CONCLUSIONS 

Catchment  hasin  maps  provide all effective method 
o f  presenting regional geochemical stream sediment 
data. Influences o f  the catchment hasin physiography on 

documented.  Source areas for  anomalous RGS sites C ~ I I  
the geochemical response (11 a  moss-inat  sediment can he 

he easily  discerned and their relationship to known 
mineralization  or  geological  features quickly evaluated. 
Further, practical thresholds  representing the actual 
geological  disuibution o f  a lithology 0111 he eslimated. 
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