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During the British Columbia Regional Geochemical Survey (RGS) and i ts  predecessor, the  joint Federal/ 
Provincial Uranium Reconnaissance Program (URP), more than 18 000 stream sediment and stream water 
samples from seventeen 1 2 5 0  000 National Topographic System (NTS) map sheets in the provillce were 
collected and  analysed.  Unless the  exploration company or  individual prospecior  wishing to  use this 
information has access to  a computer  this represents an overwhelming amount  of data. This report gives a 
compilation  of data grouped according to the  dominant  rock  type  in  the drainage basin for each map sheet 
surveyed in the program to  date in easily used map and table form as an aid to  interpretation. 

The data was grouped into six generalized rock types for  treatment, These  are defined in Table 1. The 
average concentration and standard deviation  for 10 elements were compiled  for each generalized rock  type 

cobalt, manganese,  arsenic, molybdenum, mercury, and uranium.  This treatmenl is similar t o  an earlier 
in each of the 17 map sheets. The 10 elements selected for  compilation are zinc, copper, lead, nickel, 

one done as part o f  a metallogeny study (Sutherland Brown, 1980). 

TABLE 1 

GENERALIZED 
ROCK  TYPE COMPONENT  ROCK  TYPES 

Intrusive Alaskite,  granodiorite. granite. quartz diorite, and quartz monzonite. 
INTR 

Volcanic Agglomerate,  andesite,  basalt,  dacite, greenstone, lnetavolcanic 
VOLC rocks. olivine basalt,  pvroclasric  and tuff .  

METM 
Metamorphic Gneiss, phvllite, schist.  and slate. 

Till Till 

Sedimentary Chert,  argillite, siltstone.  sandstone. greywacke, conglomerate, quart- 
IClartic) 
SEDM 

Carbonate 
CARB 

zite. and  metasedimentarv rocks. 

Dolomiteand limestone. 

The rock  type specified for each  sample site represents the  dominant  rock  type  underlying the drainage 
basin of  the stream from  which  the sediment sample was collected. 

mean element  concentration, standard deviation,  and  the  number of samples for each component  rock type 
I n  the compilation process the analytical data were sorted into the six generalized rock-type groups. The 

within each group were then tabulated for each map sheet.  These tabulated result; were used to calculate 
the weighted mean  and weighted standard deviation  of each element concentratiort for  the six generalized 
rock types in each map sheet. 

the  predominant  underlying  component  rock  type and 23 samples taken from sites having limestorle. These 
For example, in map sheet NTS 82K. there were 54 samples taken from si tes specified as having dolomite as 

were tabulated into the generalized rock  type 'carbonate'. The weighted mean elelnent concentration and 
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weighted standard deviation were calculated to give mean and standard deviation results for the carbonate 
group  for map sheet NTS 82K. To  continue  the example,  the 54 samples from  dolomitic terrane  had a 
mean concentration  for zinc of 61.0 ppm  with a standard deviation of  31.3, while the 23 samples from 
limestone  terrane  had a mean zinc concentration  of 64.2 ppm and a standard deviation  of 39.6. These 
were grouped into  the generalized rock-type category of carbonate and the weighted mean zinc concen- 
tration  in samples of  carbonate  terrane in map sheet NTS 82K was found  to be 62.0 ppm  with a weighted 
standard deviation  of 34.0. Each of  these  values  has  been tabulated (see Tables 2 to 1 1 )  and plotted  on 
maps (see Figs. 70 to 80). 

The  formulae used  are as follows: 

weighted mean = ~ 

CXiNi 

XNi 

CSiZ(Ni - 1) 

( U N i - 1 )  ) 
72 

weighted standard deviation = 

where x. = mean element concentration  for  component  rock  type 'i' 

Ni = number  of samples taken from  component  rock  type 'i' 

Si = standard deviation of  results for  component rock type 'i' 

In the example given above, the calculations  involved are as follows: 

I 

- 

~ 

XDLMT = 61.0 ppm Zn, SDLMT = 31.3, NDLMT = 54 

XLMSN = 64.2 ppm Zn, SLMSN = 39.6, NLMSN = 23 

weighted mean = (61'o x 5 4 +  64.2 x 23) = 62.0 ppm  Zn 
(54 + 23) 

weighted standard deviation = 

(31.3 x 31.3 x (54 - 1 )  t 39.6 x 39.6 x (23 - 1 I = 34.0 
I54 - 1 )  t (23 - 1) I" 

This same type  of  calculation was  used to determine the overall means and standard  deviations for each 

standard deviation is 133, and there was a total  of 584 samples. In addition,  the mean for each element for 
rock-type group. For example, the average  value of zinc in carbonates from all map sheets is 83.5 ppm.  the 

all the samples  and the  corresponding  standard deviation were calculated and plotted (see Fig. 80). 

Portraying the information  in  this way is intended to  assist those doing stream sediment sampling. The 
mean concentrations give an indication  of  the background values which  might be expected from sediment 
samples collected  from streams draining basins underlain  by  identified  rock types. The  standard deviation 

and assist in setting threshold values to  distinguish anomalies (Levinson, 1974). Given the large variability 
values give the explorationist an  idea of what  kind  of  variation has  been experienced in regional  sampling 

of element  concentrations within any  one rock-type group, caution must be exercised in  interpreting 
results. Given this precaution,  however, the use of these tabulations and rock-type  group averages should 
facilitate a more  efficient screening of  anomalous  results from stream sediment surveys. For example, a 
value of  130 ppm zinc in a stream sediment from a predominantly  metamorphic terrane in map sheet 
NTS 82K i s  not  likely  to be anomalous since the mean for zinc is 176 ppm. However, i f  the sample was 
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from a stream draining an  area underlain  by intrusive  rocks where the average zinc concentration is 40 ppm. 
it would be anomalous. 

A genuine local  anomaly may not appear to  be anomalous when  compared to  a map sheet  average however. 
and  care should be taken  not  to overlook  this possibility.  The 1 :250 000 map-sheet grid is an artiiicial one 
and has no  relationship to  geological provinces. This must always be kept  in  mind lNhen  averages  based on 
such a grid system are  used. 

data  listings. The grouping of  rock types masks anomalies in specific  rock types. Notable examples of  this 
Inevitably. any summarizing of  data in this way hides  interesting  observations to be  made in more detailed 

type are the  following: 

Map 
Mea" 
C0"C. 

Element Sheet Sampler Rock Type  ppm S.D. 

Uranium  104N  56.6  56.4 
Molybdenum 

93 
1040 

Alaskite 
45  Granite  6.80 

Molybdenum  93A  1  04  Agglomerate  7.53  48.5 
4.56 

Nickel 
Cobalt 

104N 
104N 

45 
45 

Earalt 
Basalt 

320.00 
30.9 

229.00 
12.8 

NO. of 

Comparing these examples with the more generalized data in  the appropriate tables leads to  the  following 
comments.  The  unusually  high  uranium  in sediments draining terranes underlain  by alaskite (intrusive)  in 
NTS  104N is somewhat masked in  this  compilation (mean uranium is 37.1  ppm). 1-he other  intrusive  rock 
type (granite) gives rise to sediments with  only  6.91  ppm uranium. Thus, uranium  exploration  efforts 
might be more profitably  oriented  to alaskite  rather  than granitic terranes in  this nap  sheet. Similarly,  in 

compared to 12.0 ppm and 11.3 ppm respectively in the pyroclastic sediments. The 85 samples of basaltic 
the same map sheet, the nickel  concentration  of  the basaltic sediments is 320 ppm and the coball: 30.9, as 

sediments in  NTS  93A gave only 1.09 ppm  molybdenum  compared to  7.53 ppm  in the agglomerates. 
Molybdenum  in sediments from quartz diorite and quartz monzonite terranes in N'TS 1040 was  21.61 ppm 
and 2.47 ppm respectively  compared to 6.80  ppm found  in samples from  granitic areas. 

The detailed information  from  which this compilation has  been  made  can  be  founNj in a series 01: releases 
from  the B.C. Ministry of Energy, Mines & Petroleum Resources  and the Geological Survey of Canada. 
They can  be ordered from  the B.C. Ministry  of Energy, Mines & Petroleum Resources in  Victoria  by re- 
ferring to the following release numbers: 

Map RGS Open File 
GSC 

Sheet NO. No. 
Map RGS Open File 

GSC 

Sheet NO. No. 

82E 
82F 
82K 
82L 
82M 
92H 
921 

9 2 0  
92J 

93A 
92P 

938 

GSC 409 
GSC 514 
GSC 515 
GSC 410 

RGS 7 
GSC 516 

RGS 8 
GSC 885 
GSC 866 

RGS 9 
RGS 3 

GSC 867 

RGS 4 
GSC 774 

RGS 5 
GSC 775 

RGS 6 
GSC 776 
GSC 777 

103P 
1031 

104N 
1040 
104P GSC 562 
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Results are  also available in  EBCDIC or ASCll format on widely  compatible magnetic tape (not  on cassettes 
or floppy disks) from  the  British  Columbia  Ministry  of Energy, Mines and Petroleum Resources in  Victoria. 
All results to  date are assembled on magnetic tape. 
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TABLE 2 

ELEMhlT Zn ( D D ~  . .  
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TABLE 3 

WEIGHTED 21.3  40.2 46.3 52.8  26.5 19.2  23.6 18.6  25.3  20.2 
E N S  

T O T L  5145 3534 31 17 2520 5e4 
SPLS 

AVERAGE 

+ 26.7  15.2  28.6  21.7 

-"= 23.3  19.0 

134  914 

+ 35.0  31.7 31.4 50.2 

38.9  19.8  27.5  25.3 

30.9 15.3  28.7  20.2 + 25.0  10.8  20.5  13.9 

32.5 22.0  27.3  25.9 

46.9 22.4 44.3  58.9 
1213 1776 

45.8 26.7 33.8 n.9 

40.1  31.2 27.1 29.8 

16.3 8.0 23.8  24.5 

37.2 n.o 28.8 36.6 

18953 
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TABLE 4 

ELEKNT Pb (ppn) 

I I 

82E  7.18  9.71 9.'73  45.2 
729 

82F 24.9  45.3  43.9  73.8 

313 

82K  10.4  8.43  12.1  9.8 

4  85 62 

I 213 I 
82L 14.86 5.55 1 3.83  3.18 

30 

92H 
I I 435 I 298 

92 I 4.65  29.2  2.67  2.78 
155  71 Z 

920 

t7z"p 
SPLS 

" 

250 1 1:: 1 77 1 :23 154.5 

245  439  131 3 

547 1'33 1223 

43.5  139 21.7 115 28.0 97.2 

51.0 167 13.7  24.2  20.4  25.3  29.8  22.1  34.2 191 
- 

5.56  6.89 1 3.84 3.88 1 I 1 5.08  6.50 

3.23  2.86  3.35  15.4 

2.98  10.4  4.70  18.6 
778 

2.23  2.27  2.05  1.40  3.24  2.80 3.13 5.41 

336  435 

28 I 

17,, n 7 a  

401 

6.06  7.33 1 2.40 1.94 1 8.15 10.76) 7.85 

32 

93 1 75 1 26 1 1; 1 ~ li9; 
6.42  13.3  14.8  39.7  6.08  4.41  9.49  24.7 

248  259 

17.4  84.1  5.25 9.94 12.4  B1.4  10.8  42.2  9.72  57.6 
- 

31 09 2520  584  18950 
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TABLE 5 

ELEMNT N1 I p p d  
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TAELE 6 

ELEMNT CO (ppn) 

R C U  
TiPE 

w 
SHEET 

82E 

82F 

82K 

82L 

82M 

92H 

92 I 

92J 

920 

92P 

93A 

938 

1031 

1 OJP 

104N 

1040 

104P 

WE I GHTED 
mANS 

TOTAL 
SPLS 
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E SHEET I 82E 

92 J 

920 

1 OJP 

104P 

WE I GHTED 

I SPLS 
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TABLE 8 

ELEMNT As (ppnl 

r 9 z H  1 7.82  48.6 1 10.929F.0 I 
435 I 1 134 I ,914 1 13.3  33.1  9.98  37.9 

92 I 6.55  18.2  4.09  14.6 30.0 32.1 

92J ! 6.06  16.3 1 25.1  45.0 I I I 
155 273 36 

i 431 I 219 1 I 1 
920 7.49  11.7  6.04  14.9 

110 
5.54 9.58  1.62  1.48 

343 1 159 1 43 - 
92P 1.96  5.61 4.01 10.5 

171 447 
2 . ~  6.46 ' 1.3  0.72 

160 _ _ ~ ~  
93A 

25 

1 4.09 4.5 I 8.56  18.7 1 5.79 
1 64 189 336 435 94 89 ~ 1 . d  

930 I 1 2.69  6.8 I 1 4.23  9.37 ! 4.25  2.95 ! 5 .w 7.20 ~ 3.64  7.72 i 
312 255 

1031 1.12  2.45  2.93  5.1  0.73  0.64  3.02  2.06 
1061  259 41  7 30 

28 

103P 5.33  13.5  21.4  23.5 
357 

104N 
4 09 147 

- - .- ~ 

1040 

SPLS 
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TABLE 9 

m MAN WAN Kffl KAN 
m c .  S.0. m c .  S.O. NO. SPLS. No. SPLS. 

82E 2.01  4.11  2.05 3.81 

" 

1.60  1.32  2.05  2.66 

82K  1.88  3.33  1.40  1.19 

I 
82L 11.99 2.96 1 1.66  1.59 

213 1 30 

1.94  1.66  1.40 0.84 

92H  1.45  1.21 1 .72  1.28 

1.46  1.38 1.40 0.81 

435 

920 1 110 343 

92P 1 2.41 5.51 I 1.62  3.14 

938 1.12 0.52 

1.51 3.93 2.02  5.24 

3.01  10.6  2.96  3.35 

104N  2.56  2.79  1.60  1.11 

1040 3.03  3.85  1.68  1.80 
418 

104P  3.01 3.19 2.03  2.64 

WEIGHTED  1.91  4.56  1 .81 8.71 

145 

pF" 
SPLS 

1.28  0.92 
250 

1.16  1.33 
252 

1.86  1.60 

-~ ~ 

541 

1.68  1.22 

." 134 

2.08  1.21 
452 

2.61 3.62 
36 

1.49 2.41 
336 

1.48  1.11 
41 1 

2.73  5.95 
0 3  

1.14  3.21 

31 11 

11 23  1543 

1.50 2.26  1.61  1.79 
439  1318 

1.56 0.95  1.63  0.85  1.12  2.14 1 1.11 2.18 
___ _______. 

116 

1.51  1.05 1 

t t s 
1 I 

4 
I -t 
I 

81 

1.56  1.13 I 1.50 0.88 1.19  4.65 

1308 

489 ~ 115  1150 

I 1.54 2.28 1 .58  1.49 "+"-"++"I-+\ 1 34 1 20 1 59 1  48 

I 82 512 - ~.~ " 

1.19  1.14  1.76  2.22 
90 780 

1.08  0.46  1.47  1.08  1.21  0.69  1.34  2.90 
159 1 43 - 

1.32  1.23 I 1.40 0.82 I 1.41 

"" " 
160 1 %: 1 1; 1 862 1 1.89  9.91  1.11  0.56  1.16  0.14  2.06  15.5 
43 5 1220 

1.18  0.68  1.32  0.82  1.08  0.35  1.15  0.69 
." "_ 

i 28 39 702 

1 2.20  3.19 1 1.68  3.62 
351 21  24 

2.30  8.30 2.53  8.60 

248 259 

+ j 3416 

I 
18953 
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TABLE IO 

ELECMT Hg (ppb) 

Rw( 
TYPE 

WP 
SHEET 

82E 

- 
82F 

82K 

- 
82L 

- 
82M 

92H 

92 I 

92 J 

920 

92P 

93A 

938 

1031 

1 03P 

104N 

1040 

104P 

K I GHTED 
E M S  

TOTL 
SPLS 

Kffl Kffl 
INTR 

CONC. S.D. No. SPLS. 

28.2  37.8 
484 

17.0  15.4 
210 

14.0  11.1 
15 

66.6  245 
.. 

43.9  28.7 

432 

20.1  25.4 

1  53 

144  567 

429 

81.7  36.1 

110 

49.5  22.8 
169 

65 

29.2  43.2 
1061 

34.6  27.7 

29.0  22.2 

409 

I51 

39.0  133 

3688 

62 252 

17.5  10.5  25.2  27.7  25.6  30.0  46.7  57.9  22.9  29.1 

433 - 
30 547  114 7 1  193 - 

I I I I 
I 16.2  15.2 I 15.4  13.0 I 1 13.6  8.59 

- 
108 236 

75.6  165 

84 

104 321 
- 

297  133 

57.3 60.9  38.9  37.0 
- 

58.4  42.2 
273 36 

66.2 119 

82 

156 802 
- 

219 91 
107 123 

- 
342 

82.1  14.0 
445 

93.4 90.1 79.5 66.5 241 556 
158 43 223 

72.9  34.2 56.4  20.6 109 32.9 
160 

64.3 40.7  41.3 23.0 10.6  168 44.3  21.2  39.0  24.2 
189  336 436 94 89 

- 
25 - 6 3  - 

53.3  43.4 
309 

- 
58.0  35.1 58.6  32.3 57.9  34.1 

254 23 39 - 
31.0  49.0  20.7  15.1  37.0  25.5 

- 
259  417 30  351 

109  177  105 53.0 

38.1  31.4 

- 
146 I I 121 2 

86.7 140 I I 43.0 X.2 I 75.0  57.9 I 119 456 
- 

83 400 30 189 - 

71.9  115 27.7 25.6  54.1  91.0  55.5  46.0  87.9 299 

CONC. S.D. 
NO. SPLS. "i 

30.6  €,5.2 I 

76.3 232 
908 

570 

81.4  59.5 
881 

2 4  56.4 104 

-i l 2 2 i  

56.8  38.6 

21  24 

"1 
=I 13671 
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TABLE 11 

ELEFENT U (ppnl 

- 
92H  2.45  5.49  4.75  8.90 

3 93 
1.80  0.75 

113 
3.50  1.15 

761 

92 I 3.61  4.80 2.28  2.77 2.05  0.97  1.99  0.97 1.69  1.06 

225 

92 J 3.76  6.03  2.28  2.59 

155 36 273 82 

2.84  5.52  3.15  5.10 

572 

429 718 90 219 

920 3.23  4.31 1.78  1.48 
1 09 343 881 227 43 159 

1.67 1.09 1.85  1.96  1.53  0.19  1.28  0.91 

92P 6.31  7.14 

2.59  2.10 1.92  0.87  2.27  2.66  2.41  1.53  2.65  2.53 938 

4.40 3.73  5.85  2.67 4.54  1.78 2.96  1.90  6.86  5.02  2.62  1.70  4.14  5.05 93A 

863 60 25  160  447 171 
3.53  4.60  2.30  1.49  1.58  0.51 2.86  2.29  2.97  4.04 

64 1221 89 94  436  336  189 

310 39 28 257 

1031 5.60  1.68  2.97  1.50  3.59  2.53  2.89  2.94 

103 

1061 21  24 357 30  259 

3.77  6.21  1.60  2.14 3.64 3.98  10.3  9.62 103P 

41  7 
2.98 2.12  4.40  5.84 

404 1208 1 46 1767 

104N  31.1 44.3  2.85  1.68 
1  52 

8.17  16.0 11.4 Zl.2 4.36  14.2  2.09  0.73 
83  8  83 190  32 401 

1040 10.1  15.4 5.23  5.64  5.52 5.48 3.90 2.70 6.49  11.7 6.61  11.4  16.6  18.9 
418 161  26 75 93 1 01 

104P 21.6  30.3 3.18  2.05 

892 

59  
3.61  6.15 5.12  11.1  6.78  9.82  3.45  6.35 

145 801 64 259  248 

WEIGHTED 6.50  13.6 3.54  7.09  3.54  5.45  5.14  8.28  7.19  9.34 3.09  4.73  11.1  19.6 
M A N S  

TOTAL 18198 3450 584 2524 31 20 3457 5095 
SPLS 
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Figure 70. Map sheet averages for the 10 elements analysed for each rock type group (continded on page 2001. 
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Figure 70 Iconfinuedl: Map sheet averages for the 10 elements analysed for each rock type group. 
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Figure 71. Map sheet average for zinc for each rack type group. 
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Figure 72. Map sheet average for copper for each rock type group. 
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Figure 73. Map Sheet average for lead for each rock type group. 
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Figure 74. Map sheet average for nickel for each rock type group. 
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Figure 75. Map sheet average for cobalt for each rock type group. 
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Figure 77. Map sheet average for arsenic for each rock type g r o w  
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Figure 80. Map sheet average for uranium for each rock type group. 
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