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NOTICE 

T h i s   r e p o r t  was prepared  under   cont ract   to   Envi ronmenta l  

Protect ion  Serv ice,   Env i ronmenta l   Protect ion  Serv ice assumes no 
r e s p o n s i b i l  i t y  f o r  ommissions o r  e r r o r s .   T h i s   i n f o r m a t i o n   i s   b e i n g  

p r o v i d e d   w i t h o u t   i n t e r p r e t a t i o n   f o r   t h e   b e n e f i t   o f   t h o s e   s e e k i n g  such 

base1 i ne data. 
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SUMMARY 

Sediment  samples  were c o l l e c t e d   i n  Hecate S t r a i t  dur ing  June, 

J u l y  and  September  1979 f o r   t h e   P a c i f i c  Geoscience  Centre,  Sidney, and by 
t h e   P a c i f i c   B i o l o g i c a l   R e s e a r c h   S t a t i o n ,  Nanaimo. A l i q u o t s   o f ' 5 9   o f   t h e s e  

samples  were  obtained and analysed  for   heavy  metal  s by  the  Environmental 

P ro tec t i on   Se rv i ce   i n   Feb rua ry ,  1980. 

The 59 sample s t a t i o n   l o c a t i o n s   a r e  shown  on t h e  map i n   F i g u r e  

1. The s t a t i o n s  have  been  grouped i n t o   s i x  areas;  (1) Two Peaks - 
Arogonaut F1 a t s ,  ( 2 )  White  Rocks, ( 3 )  She1 1 Ground, ( 4 )  01 e Spot,   (5)  

Horseshoe  and (6) Reef  Is1 and - Ramsay I s1  and., Table 1 1 i s t s   t h e   c o o r d i -  

n a t e s   o f  each s t a t i o n ,   t h e   d e p t h   i n   m e t e r s  and the   sed imen t   cha rac te r i s t i cs  

a t  each l o c a t i o n .  

The t r a c e   m e t a l   d a t a   f o r   t h e  59 s ta t i ons   a re   comp i led   i n   Tab le  2.  
The c o n c e n t r a t i o n s   a r e   p r e s e n t e d   i n  mg/kg (ppm) dry   weight   o f   sediment .  

-. The Inductively  Coupled  Argon  Plasma  (ICAP)  method o f  a n a l y s i s  

was used t o   d e t e r m i   n e  a1 1 heavy  metal  concentrat ions  except  mercury,  which 

was determined  by  the  Graphite  Furnace  Atomic  Absorption  method. When 

s u f f i c i e n t  sample was avai 1 ab1 e, t he   g raph i te   f u rnace  method was  a1 so used 

t o   p r o v i d e  a l o w e r   l e v e l   o f   d e t e c t i o n   f o r  cadmium. The m a j o r i t y   o f   t h e  

cadmium concent ra t ions   were   de termined  by   th is  method o f   a n a l y s i s .  

Except  where  noted, ICAP r e s u l t s   a r e   r e p o r t e d  as an average  o f  

dupl i ca te   de te rm ina t ions  (sampl e sp l  it i n  two  por t ions  , then  anal  ysed) f o r  

each  sediment sampl e. P r e c i s i o n   f o r   t h e   r e s u l t s   i s   l e s s   t h a n   o r   e q u a l   t o  - + 
10% s tandard   dev ia t i on .   Dev ia t i ons   g rea te r   t han  10% a r e   b e l i e v e d   t o  be  due 

t o   t h e  non-homogenei t y  o f   c e r t a i n   d u p l   i c a t e   s e d i m e n t  samples. I n  some 

i n s t a n c e s   t h e r e  was no t  enough  sample t o   r u n   d u p l i c a t e  ICAP a n a l y s i s ,  

t h e r e f o r e   t h e   r e s u l t s   a r e   f r o m  one de terminat ion ,   no t  an average  of  two. 

Accuracy o f   a n a l y s i s   v a r i e s  between  metals.  Reference  should be made t o  

t h e  Department o f  Environment - Envi ronmenta l   Protect ion  Serv ice and 

Department o f   F i s h e r i e s  and Oceans (Paci f ic   Region)  - F i s h e r i e s  and Marine 

Serv ice   Labora tory  Manual, P a r t  3. Meta ls  for accuracy  deter in inat ion.  
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Val  ues , concent   ra t ions   repor ted  

ass igned   va lues   o f   t he   g i ven  1 

LO.50-0.001 = - 0.499) . Standard 

than  de tec t ion   va lues   were   invo  
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S t a t i s t i c a l   a n a l y s e s  (mean, s tandard   dev ia t ion  and range)  were 

performed  by  area on each o f   t h e   e i g h t e e n  heavy  metals  analysed. The 

number o f   i t e m s   i n  a sample ( n )  were l im i ted ,   rang ing   f rom 4 t o  14. Where 

da ta  was p redominan t l y   l ess   t han   de tec t i on  limit (eg. Cd, Mo, N i ,  Pb and 

Sn) ,   on ly   the  ranges  o f   concentrat ions  were.g iven.  To c a l c u l a t e  mean 

as l e s s   t h a n   t h e   d e t e c t i o n  limit were 

imit minus 0.001 ppm, (.ego f o r  .Cd 
d e v i a t i o n s  were no t   repor ted  where 1 ess 

l v e d   i n  mean c a l c u l a t i o n s .  
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I 
TABLE 3 SUMMARY OF TRACE METALS I N  HECATE STRAIT MARINE SEDIMENTS 

(mg/kg d ry   we igh t )  

METAL AREA n MEAN STANDARD RANGE 
(E) . DEVIAT ION 

I 
I 
I 

A1  Two Peaks - ' 14  9428 . 57 2895 . 67 5050.00 - 18000.00 
Argonaut F1 a t  s 

White Rocks 4  7415 .OO 2843 . 86 3210.00 - 9250.00 

Shel 1 'Ground 9 6908 . 89 1868 . 21 3250.00 - 8700.00 

Ole  Spot 14  8932.14 2649 . 01 5140.00 - 15500.00 

Horseshoe 9 7811.11 1315 . 24 5600.00 - 9800.00 

Reef I s l a n d  - 8 9743.75 1362.88 8050.00 - 12300.00 
Ramsay Is1 and 

I 
I 
I 
I 
i 
u 
I 
I 

Ba  Two Peaks - 14 28.96 15.79 14.80 - 77.00 

White Rocks 4 27.70 10 . 75 14.10 - 40.40 
Argonaut F1 a t s  

Shel  1  Ground 9 24.84 7.96 13.40 - 41.40 

Ole  Spot 14 27.69 11.43 12.90 - 34.40 

Horseshoe 9 18.71 5.15 13.20 - 28.80 

Reef I s l a n d  - 8 21.78 6.73 11.00 - 30.30 
Ramsay I s1  and 

Cd,  Two Peaks - 14 - - L0.47 - L1.64 
Argonaut F1 a t s  

White Rocks  4 1.20 - L0.49 - 1.62 

Shel  1  Ground 9 - - L0.47 - L1.15 I 

Ole  Spot i 4  - - L0.43 - L1.20 

Horseshoe 9 - - L0.49 - L0.50 

Reef  Is land - 8 - 
Ramsay Is1 and 

- L0.43 - L0.50 

Cont i nued . . . 
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TABLE 3 SUMMARY OF TRACE METALS IN HECATE STRAIT MARINE SEDIMENTS 
(mg/kg d ry   we igh t )  

(Continued) 

I 
METAL AREA n MEAN STANDARD RANGE 

( X )  DEVIATION 1 
Cr Two Peaks - 14 22.52 12. is 13.90 - 51.00 

Argonaut F1 a t s  I 
White Rocks 4 20 . 70  8.16  14.10 - 32.10 
Shel 1 Ground 9 18.99 5.55 13.90 - 33.10 I 
Ole  Spot 14 ' 16.66  5.63  11.40 - 30.90 
Horseshoe 9 12.44  1.67 ' 8.70 - 14.20 
Reef   Is land - 8 21 . 48  11.36  15.10 - 48.60 1 

1 Ramsay I s 1  and 

cu Two Peaks - 14  4.89 2.18 2.68 - 11.20 
White Rocks 4 7.42 . 4.77  4.11 - 14.50 
Shel 1 Ground . 9 5.99 2.68 3.83 - 12.40 . I 
Ole  Spot 14  6.63 3.16  2.91 - 15.10 
Horseshoe 9 3.51 1.24  2.43 - 6.35 I 
Reef   Is land - 8 5.65 1.14  3.99 - 6.50 

Argonaut F1 a t s  I 

Ramsay Is1  and I 
Fe Two Peaks - 14  3997  1.43  35119.15  16500.00 - 121000.00 I 

Argonaut F1 a t s  

White Rocks 4 26300.00  28469.05  11600.00 - 69000.00 
9 32322.22  15088.55 10000.00 - 67000.00 Shel 1 Ground 

Ole  Spot 14 21385 . 71 12536.95  12700.00 - 61500.00 
Horseshoe 9 16644.44  4473.28  11100.00 - 25000.00 
Reef   Is land - 8 33337.50  247  16 . 10  17200.00 - 89000.00 

I 
I 

Ramsay I s 1  and I 
Cont i nued . .. 
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I 
I TABLE 

SUMMARY OF TRACE METALS I N  HECATE STRAIT MARINE SEDIMENTS 

(mg/kg dry   we igh t )  

1 (Conti   nued) 

I 
I 

METAL . AREA n MEAN STANDARD RANGE 
- 
X )  DEVIATION 

Hg Two- Peaks - 14 0.27  0.15  0.10 - 0.58 
Argonaut F1 a t s  

White Rocks 5 0.32 0.05 0.26 - 0.40 

Shel 1 Ground 9  0.32 0.12  0.15 - 0.60 

Ole  Spot 14 0.24 0 L0.09 - 0.38 

Horseshoe 9 0.14 0.04 0.10 - 0.21 

Reef   Is land - 8 0.20 - L0.10 - 0.31 
Ramsay I s 1  and 

Mg  Two Peaks - 14  4324 e 29  1324.99  3050.00 - 7850.00 
Argonaut F1 a t s  

White Rocks . 4  3900 e 00 189.38 3630.00 - 4050.00 

Shel  1  Ground 9 4333.33 549 . 04 3520.00 - 5100.00 

Ole  Spot 14 5829.29 2362.25 3480.00 - G12300" 

Horseshoe 9 3562.22 496 . 21 2840.00 - 4330.00 

Reef   Is land - 8 295 13 98.57 219.00 - 458.00 
Ramsay I s 1  and 

Mn  Two Peaks - 14 334.14 152.99 164.00 - 670.00 

White Rocks 4  285.00 186.69 188.00 - 565.00 

Shel  1  Ground 9  270.67 72.70 139.00, - 392.00 

Ole  Spot 14 231.36 69.13 148.00 - 365.00 

Horseshoe 9 187.33 34.51 136.00 - 244.00 

Reef   Is land - 8  295.13 98.57 219.00 - 458.00 

Argonaut F1 a t s  

Ramsay I s 1  and 

*Th is  number was g iven a v a l u e   o f  12300 i n  
o r d e r   t o   c a l c u l a t e   t h e  mean, SOD.  

Cont i nued . . . 
i; 
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TABLE 3 SUMMARY OF TRACE METALS I N  HECATE STRAIT MARINE  SEDIMENTS 

(mg/kg d ry   we igh t )  

(Conti   nued) 

METAL AREA- n MEAN STANDARD RANGE 

( Z )  DEVIATION 

Mo Two Peaks - 14 0 
0 L17.80  -.L24.70 

Argonaut F1 a t s  
White Rocks 4 0 - L16.70 - L18.70 
Shel  1  Ground 9 - - L17.20 - L18.60 
Ole  Spot 14 - - L17.70 - L18.60 
Horseshoe 9 - 0 117.80 - L18.70 
Reef   I s land - 8 0 - L18.20 - L18.70 

Ramsay I s 1  and 

" 

N i  Two Peaks - 14 - - L9.50 - 16.50 
Argonaut F1 a t s  

White Rocks 4 11.50 L9.80 - 15.70 
Shel  1  Ground 9 10 . 27 0 L9.75 - 13.20 
Ole  Spot 14  11.09 - L9.57 - 18.80 
Horseshoe 9 - - L9.45 - L9.95 
Reef   Is land 0 8 - - L9.70 - 11.20 

Ramsay I s 1  and 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Pb Two Peaks - 14 - - L9.57 - 21.60 I 
Argonaut F1 a t s  

White Rocks 4 - - L8.93 - L9.95 ' 

Shel  1  Ground 9 - - L9.17 - L12.40 
Ole Spot 14 - - L9.45 - L12.30 
Horseshoe 9 L9.45 - L10.80 
Reef Is1 and - 8 - - L9.70 - 11.00 

I 
- - I 

Ramsay I s 1  and I 
Continued... 

I 
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TABLE 3 SUMMARY OF TRACE METALS I N  HECATE STRAIT MARINE  SEDIMENTS 
(mg/kg d ry   we igh t )  

(Cont i nued) 

METAL AREA n MEAN STANDARD RANGE 

(R) - DEVIATION 

S i  Two Peaks - 14 2887.14  1494 . 92 1940.00 - 7960.00 

White Rocks 4 2897 . 50 944.36 2050.00 - 4010.00 

Shel 1 Ground 9 2467 . 78 791 . 86 1900.00 - 4470.00 

- Ole  Spot 14 2752.14 836.43 2040.00 - 5320.00 

Horseshoe 9 2222.22 405.79 1730.00 - 2890.00 

Reef   Is land - ' 8  2433.75 272.03 2150.00 - 2880.00 

Argonaut F1 a t s  

Ramsay Is1  and 
, , . . . , .  . .  . . . - ,. . . . . . -. . . .. ._ 

Sn  Two Peaks - 14 . - 0 L23.80 - L32.90 
Argonaut F1 a t s  

White Rocks  4 25 . 72 

Shel 1 Ground 9 - 
Ole  Spot 14 - 

0 L24.50 - 29.00 

- L22.90 - L24.80 

0 L23.60 - L24.80 

Horseshoe 9 - - L24.10 - L24.90 

Reef   Is land - 8 - 
Ramsay I s 1  and 

0 L24.30 .- 24.90 

Sr Two Peaks - 14 95 . 64 5 1  -68 55.50 - 248.00 
Argonaut F1 a t s  

White Rocks  4 517.75 914.84 58.00 - 1890.00 

Shel 1 Ground 9 450 . 78 613.87 54.00 - 2060.00 

Ole  Spot 14 95 . 97 73.20 49.60 - 336.00 

Horseshoe 9 86.39 58.05 39.20 - 223.00 

Reef   I s land - 8  89.71 71.05 46.20 - 256.00 
Ramsay I s 1  and 

Cont i  nued.. . 
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TABLE 3 SUMMARY OF TRACE METALS I N  HECATE STRAIT MARINE SEDIMENTS 

(mg/kg d ry   we igh t )  

(Conti   nued) 

I 
METAL AREA n MEAN STANDARD RANGE 

(w) DEVIATION I 
T i  Two Peaks - 14  2404 . 36  1461.64  821.00 - 5550.00 

Argonaut F1 a t s  I 
White Rocks 4 1842 25 1723.01  359.00 - 4330.00 
Shel  1  Ground 9 1716 . 00 765.19  334.00 - 2730.00 I 
Ole  Spot. 14 1535 . 50  579.88  734.00 - 2670.00 
Horseshoe 9 1293.89  315.99  775.00 - 1710.00 I 
Reef   Is land - 8 2113.75 883.16  1380.00 - 3500.00 

Ramsay Is1  and 

V Two Peaks - 14  120 . 34  115.60  48.20 - 400.00 I 
I 

Argonaut F1 a t s  
Wh'i t e  Rocks 4 81 . 18 88.60  33.80 - 214.00 
Shel  1  Ground 9 102.26  43 e 60 37.30 - 201.00 
01 e Spot.. 14  68.64 40 . 95  36.80 - 197.00 
Horseshoe 9 -  52.76  16.78  33.60 - 83.00 I 
Reef   Is land - 8 113.63  85.88  56.00 - 302.00 

Ramsay Is1  and I 
Zn  Two Peaks - 14  25.96  9.70  13.20 - 48.30 I 

Argonaut F1 a t s  

White Rocks 4 33.20  7.92  28.00 - 45.00 ' 

9 Shel 1 Ground 23.79  10.60  14.40 - 50.60 
01 e  Spot 14  19.98  7.04  10.20 - 34.60 
Horseshoe 9 15 . 99  4.28  8.85 - 24.00 
Reef   Is land - 8 23 . 49  3.86  18.90 - 28.10 

I 
1 

Ramsay I s 1  and I 
I 
I 
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