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ABSTRACT 

The Environmental Protection  Service conducted a survey of  
water quality, sediment characteristics and benthic fauna l  communities i n  
the Cape Lazo area i n  1978, 1979 and 1980. The purpose was t o  collect 
baseline environmental d a t a  prior t o  installation of a combined domestic 
sewage o u t f a l l  serving  parts of the Regional District of  Comox-Strathcona 
and  CFB Comox. 

Pisces IV submersible  dives were  done  Deceruber 1, 1978, i n  two 

locations off Cape Lazo t o  visually  assess  the physical features of the 
bottom. The 1979 survey concentrated on the most favourable of  the 
s i tes .  

Data on water qual i t y  (sal ini ty ,  temperature,  dissolved oxygen 
and nutrients),  sediment characteristics  (particle  size,  organic carbon 
content,  trace metals and infauna) and larger near-bottom fauna were 
collected November 5 and 6, 1979.  Mercury concentrations i n  oyster 
t issue and intertidal sediments were  examined  November 28, 1980. 
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INTRODUCTION 

The Regional District of Comox-Strathcona  has  proposed t o  
establish a long ,  deep  marine outfall  off Cape Lazo, extending into t h e  
S t r a i t  of Georgia. The outfall would terminate i n  a diffuser 2750 m o u t  
from the low tide i n  60 m of water. Effluent would be screened, conin-  
uted and chlorinated w i t h  a maximum o u t p u t  of 18 500 m 3  per day. 

Direct  visual  observations of the physical c o n d i t i o n  of the 
bottom a t  two proposed outfall  sites were  made from the  Pisces IV submer- 
s ible on December 1, 1978.  The subsequent 1979 survey centered on the 
s i t e  considered most favorable for outfall placement. 

The research  vessel CSS VECTOR was used for a basel ine survey 
conducted November 5-6, 1979. Oceanographic water quality parameters of 
sa l ini ty ,  temperature,  dissolved oxygen and nutrients were p r o f i l e d  a t  

several  stations.  Substrate  characteristics of particle  size, organic 
carbon content,  trace metals and infaunal invertebrate colntnunities were 
exami  ned.  Bottom trawls were  used t o  sample larger members of the ben- 
thic  community. 
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DESCRIPTION OF STUDY AREA 

Cape Lazo i s  located on the  east  side o f  Vancouver I s l a n d ,  
approximately 130 km northwest o f  Vancouver, B.C. (Figure 1). The survey 
area  covers about  2.59 sq. kilometers,  the  centre o f  which i s  located 
about 2 . 2  krn east o f  Cape  Lazo. 
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3 MATERIALS AND METHODS 

I I  

Y 

Y 

3.1 Pisces IV Submersible 

Two Pisces IV dives were  made a l o n g  the  tracks  indicated on 
Figure 2, December 1, 1978. During each of the  dives, photographs were 
taken w i t h  a 70 mm Hasseblad s t i l l  camera and a 16 mm Bolex cine camera. 
Observations were  made on a tape  recorder and later  transcribed t o  d i v e  
reports. 

3.2 Oceanographic Sampling 

Coordinates of oceanographic, benthic and trawl stations 
occupied d u r i n g  the  survey, as determined by radar  from the CSS VECTOR, 
appear i n  Appendix I. 

S t a t i o n  locations for oceanographic water quality sampling are 
presented i n  Figure 3. Samples  were collected over a period of 13 hours 
prior t o  high slack water. NIO bottles, equipped w i t h  paired,  protected, 
reversing thermometers, were  used t o  coll  ect water samples over  depths of 
0, 2, 5, 10 m etc. 

Temperatures were recorded immediately after  bott le recovery 
and calculated t o  the temperature a t  depth using the formula of Sverdrup 
" et   a l .  (1946). 

Dissolved oxygen levels were  measured u s i n g  the  azide modifi- 
cation of the Winkler method (Swingle and Davidson, 1979). The percent 
saturation o f  oxygen i n  seawater was calculated using the  equation 
o u t 1  ined in Gameson and Robertson (1955). 

Sa l  i n i t y  values were  measured on a " G u i l  d l  i ne"  Sal i nometer 
(Autosal Model 8400). 

Water samples collected f o r  nutrient  analyses were stored 
frozen. Nitr i te ,   n i t ra te ,  ammonia and ortho-phosphate were determined as 
outlined by Swingle and Davidson (1979). 
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I FIGURE 3 WATER  QUALITY  STATIONS AND TIDAL  STATE DURING 
C A I 1 0 1  IWld kIn.sarrkr.- C I t37 t3 
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Benthic Sampl i nq 

3.3 .1  Sediments. Sediments samples were obtained w i t h  a Peterson 
grab  sampler (0.17 m2 i n  area) froin stations  indicated i n  Figure 4. 
After mixing  u n t i l  homogeneous, a1 iquots were drawn for analysis. 

Sediment g r a i n  size was determined by wet sieving t h r o u g h  three 
sizes of screens (0.5 mm, 0.25 mm and 0.0625 inn) w i t h  the  fraction pass- 
i n g  t h r o u g h  the  final  screen  estimated by calculation. 

Organic carbon content was determined using the chromic 
acid-sulphuric  acid  digestion method described by Swingle and Davidson 
(1979). 

Sediments for  trace metal analyses were a i r  dried a t  room  temp- 
erature,  disaggregated and sieved. Analysis was as outlined by Swingle 
and Davidson (1979). 

3.3.2 - Fauna. Benthic invertebrates were  removed from g r a b  samples by 
sieving t h r o u g h  a 0.5 mm screen.  Material retained was preserved i n  10% 
formalin and, after  three days, transferred t o  50% propanol for storage. 
Identifications were  made t o  species where possible. 

Otter trawl s were done over a distance o f  one nautical mil e 
along the  track shown i n  Figure 5. A l l  organisms were identified and 
enumerated. In a d d i t i o n ,  f l a t f i sh  caught were  measured and weighed. 

3 . 4  Intertidal Mercury  Sampl inq 

Surface sediments were collected November 28, 1980, on a t 4 .5  
foot  tide from Goose S p i t  and Point Holmes (Figure 6 ) .  Analysis was 
performed for mercury by the EPS chemistry laboratory.  
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4 RESULTS 

4.1 Summary of Results 

Pisces IV dives made d u r i n g  December 1978 indicated  the area 
o f f  Cape Lazo, surveyed i n  1979, as a preferred  location fo r  the sewage 
outfall (Appendix 11). Sediments i n  th is  area were coarse and compact 
i m p l y i n g  good water circulation. I n  a d d i t i o n ,  the  slope was favourable 
for construction. The benthic environment i n  total appeared less  sensi- 
t ive compared t o  the  other s i t e  examined further south (Figure 1) .  

A l t h o u g h  the water column was slightly  stratif ied nearshore 
w i t h  respect t o  sal ini ty ,  temperature and dissolved oxygen, offshore 
stations were  more  mixed (Table 1). Concentrations of dissolved nutri- 
ents were comparable among stations a t  depths t o  10 m (Table 2) .  Nitrate  
and ortho-phosphate increased  considerably below this  depth a t  offshore 
stations. 

The substrate i n  the  study  area was  composed primarily of fine 
t o  coarse sand (Table 3 ) .  Broken shell and polychaete  tubes were common 
throughout .  Sediment particle  size was generally i n  the 0.25 t o  0.0625 
mm range (Table 4 ) .  An increase i n  coarser  material  (greater t h a n  0.5 
mrn) was noted a t  the  nearshore  stations (CO-12, 14) .  Organic carbon con- 
tent averaged 10 mg.gm'l, increasing somewhat w i t h  distance frorn 
shore (17  mg.gm-1 a t  CO-5) (Table 5 ) .  A similar  situation  existed 
for iron (Fe) with other  trace metals having random or uniform distribu- 
t i o n  patterns (Tabl e 6 ) .  

Benthic fauna captured i n  the otter  trawls was dominated by 
flatfish  (Pacific sanddab, Dover and rock sole) and shrimps (Tables 7 and 

8 ) .  Polychaetes were abundant  among the  benthic  invertebrates, rnaki ng u p  
the bulk of recorded species and biomass i n  grabs (Tabl e 9 ) .  

Intertidal sediments and oysters a t  the two s i tes  sampl ed were 
free of mercury contarnination  (Table 10).  

I 
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4.2 Oceanographic  Data 

Tables 1 and 2 
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TABLE 1 WATER QUALITY, NOVEMBER 5, 1979 

DISSOLVED OXYGEN 
STATION TIME DEPTH SALINITY TEMPERATURE OXYGEN SATURATION 

(Hrs. PST) (m) (O/OO) ("C) (ng/l ) ( x ,  
co-2 1540 0 28.00  10.12  7.70  83.30 

2 28.18  10.03 7.75 84.27 
5 28.39  10.05 7.75 84.43 
10 28.69 9.90  7.20 78.33 
25  29.11 9.57  6.40 69.29 
50  29.45 9.32 6.00 64.72 
57(BTM)a - - - - 

CO-4  1610 0 28.08  10.07 7.55 52.12 
2. 28.20  9.99  7.70  83.67 
5 28. 35 9.99  7.60  82.65 
10 28. 67 9.92  7.30  79.43 
25 29.21  9.48 6.25 67.56 
50  29.44  9.32  6.00  64.72 
62( BTM) - - - - 

CO-8  1630 0 27.95 10.10 7.65 83.19 
2 28.01  10.03  7.60 82.55 
5 28.52  9.94  7.40  80.48 
10 28.79  9.82  7.05 76.59 
25 29.21  9.48 6.25 67.56 
40  29.28  9.43  6.15  66.43 
47(BTM) - - - - 

co-12 1655 0 28.01 10.10 7.70  83.77 
2 28.15 10.04 7.70  83.73 
5 28.57 9.93  7.50  81.57 
8 28.69  9.86 7.25 78.79 
13( BTM) - - - - 

CO-14 1715 0 28.18  10.02  7.60  82.62 
2 28.24  10.01 7.55 82.09 
5 28.32 9.99  7.60  82.64 
10 28.73 9.85 7.15 77.70 
15(BTM) - - - - 

aBottom 



- 15 - 

TABLE 2 DISSOLVED NUTRIENTS, NOVEMBER 5, 1979 

STATION DEPTH NITRATE NITRITE AMMONIA O-PHOSPHATE 
(m) ( m g / l )   ( m g / l )   ( m g / l )   ( m g / l )  

co-2 0 0.288  0.012  0.0060  0.0685 
2 0.289  0.012 LO. 0050  0.0675 
5 0.289  0.012 LO. 0050  0.0665 
10 0.306 0.012 LO. 0050 0.0700 
25 0.339 0.011 LO. 0050 0.0773 
50 0.358 0.009 LO. 0050 0.0303 
57(BTM)a - - - - 

U 

CO-4 0 0.303  0.013  0.0072  0.0706 
2 0.295  0.013 LO. 0050  0.0693 
5 0.294  0.013 LO. 0050  0.0675 
10 0.309 0.012 LO. 0050 0.0693 
25 0.349 0.009 LO. 0050 0.0780 
50 0.360 0. 009 LO. 0050 0.0795 
62( BTM) - - - - 

C 0-8 0 0.301  0.013  0.0057  0.0685 
2 0.300  0.012  0.0060  0.0699 
5 0.303  0.012 LO. 0050  0.0696 
10 0.318  0.012 LO. 0050  0.0710 
25 0.258  0.098 LO. 0050  0.0777 
40  0.352  0.010 LO. 0050  0.0788 
47(8TM) - - - - 

co-12 0 0.299  0.013 LO. 0061  0.0700 
2 0.294  0.013 LO. 0058  0.0695 
5 0.297  0.013 LO. 0050  0.0695 
8 0.305  0.013  0.0054  0.0706 
13(BTM) - - - - 

CO-14 0 0.302 0.013 0.0060 0.0706 
2 0.289  0.013  0.0074  0.0706 
5 0.298  0.013  0.0070  0.0705 
10 0.309 0.013 0.0052 0.0706 
15(BTM) - - - - 

L = less than 
aBottom 

m 

m 

I 
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4.3 

4.3.1 

Benthic Study Data 

Sediment Characteri stcs 

Tables 3,  4, 5 and 6 
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TABLE 3 VISUAL  DESCRIPTION OF PETERSON GRAB SAMPLES, NOVEMBER 6 ,  1979 

Vol ume 
S t a t i o n  Deuth Sieved Descri u t  i on 

( m )  (1  i ters)  

co-1 

co-2 

CO-3 

CO-4 

CO-5 

CO-6 

CO-7 

CO-8 

co-9 

co-10 

co-11 

co-12 

CO-13 

CO-14 
CO-15 

58 

58 

64 

59 

68 

48 

44 

53 

53 

55 

20 

14 

13 

16 
18 

2.5 

2.3 

3.5 

6.0 

6.0 

4.0 

6.0 

6.0 

3.8 

5.0 

3.0 

3.0 

2.0 

1.0 
2.0 

Mainly medium sand  containing  a  small amount o f  
coarse  sand.  Small  broken s h e l l s .  3 x rocks 
approximately 2.5 cm in  length.  
Mainly medium sand w i t h  some coarse  sand. 
Small  broken  shel  1 s. 

Mainly medium sand w i t h  some coarse  sand. 
Several   (23  x)  rocks  approximately 2.5 t o  4 crn 
i n  size. 
Mainly medium sand w i t h  some coarse  sand. 
Broken shel  1  materi a1 . 
Fine sand w i t h  broken  shel  1  material .  
1 x piece of wood bark. 2 x hol o t h u r i  ans.  
Fine sand w i t h  broken shel  1  material .  Some 
coarse  sand.  A few polychaete tubes. 
Medium and fine sand w i t h  broken  shel 1 
mater ia l  Some polychaetes and bivalves .  
Medium and fine sand w i t h  broken  shel  1 
mater ia l .  Some g a s t r o p o d s ,   b r i t t l e   s t a r s ,  
polychaetes.  Empty polychaete   tubes and 
bivalves .  
Fine  sand w i t h  broken  shel  1  materi a1 . Some 
pieces of wood bark and polychaete tubes. 
Medium and fine sand w i t h  broken shel 1 
mater ia l .  Some empty polychaete   tubes and 
bi Val ves. 
Mainly  coarse  sand. A number o f  gastropods 
( 0 1   i v e l l a )  on the sand  surface.  
Coarse and medium sand. A number of  gastro- 
pods  (01 i v e l l   a )  on ' the  sand  surface.  
Coarse and medium sand. A number o f  gas t ro-  
pods  (01 i v e l l a )  on the sand  surface.  Some 
b r o k e n m a t e r i a l .  
Coarse  and medium sand. 
Coarse and medium sand. Some polychaete 
tubes.  Dead vegetat ion.  
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T A B L E  4 SEDIMENT  PARTICLE SIZE, NOVEMBER 6, 1979 

Sediment  Size ( X  retained on Screen) 
Station GO. 5mm 0.25mm 0.0625 nun LO. 0625 mn 

co-1 

co-2 

CO-3 

C 0-4 

co-5 

C 0-6 

C O - 7  

CO-8 

co-9 

co-10 

co-11 

co-12 

CO-13 

CO-14 

co-15 

45.7 

1.1 

26.9 

0.0 

0.0 

0.0 

0.5 

0.2 

0.7 

2.1 

21.9 

15.9 

22.1 

39.5 

8.3 

20.6 

6.4 

19.7 

2.9 

2.9 

1.6 

2.3 

4.3 

4.3 

20.3 

67.1 

49.4 

56.9 

51.6 

38.4 

19.3 

89.3 

51.1 

92.7 

93.4 

95.0 

95.8 

93.9 

94.0 

76.4 

11.0 

34.6 

21.0 

8.9 

52.7 

14.4 

3.2 

2.3 

4.3 

3.7 

3.4 

1.4 

1.6 

1.0 

1.2 

0.0 

0.0 

0.1 

0.0 

0.6 

G = greater  than 
L = less  than 
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TABLE 5 SEDIMENT ORGANIC CARBON CONTENT, 

NOVEMBER 6, 1979 

Stat ion  Organic  Carbon .Stat ion  Organic  Carbon 

(mg/g 1 (ms/g) 

co-1 11 co-9  L10 

co-2 10 co-10 L10 

CO-3 11 co-11 L 10 

CO-4 13 co-12 L 10 

CO-5 17 CO-13 110 

CO-6 10 CO-14  L 10 

CO-7 L10 CO-15 L10 

C 0-8 L10 

L = less than 

4 

I 

a 

? @  

I 
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TABLE 6 SEDIMENT TRACE METALS, NOVENBER 6,  1979 

STATION Hg Cd Cr cu Mn Ni Pb Zn Fe 
( PPm)  (ppm) ( PPm) ( P P 4  (ppm)   (ppm)  ( PPm) ( PPm) ( P P d  

co-1 

co-2 

CO-3 

C 0-4 

CO-5 

CO-6 

CO-7 

CO-8 

co-9 

co-10 

co-11 

co-12 

CO-13 

CO-14  

CO-15 

0.161 

LO. 098 

0.166 

LO. 099 

0.271 

0.164 

LO. 102 

0.216 

0.186 

0.190 

LO. 096 

LO. 100 

LO. 099 

LO. 097 

LO. 097 

L1.23 

L1.24 

L1.24 

L1.18 

L1.19 

L1.21 

L1.19 

L1.22 

L1.20 

L1.23 

L1.19 

L l .  22 

L1.20 

L1.23 

L1.23 

18.7 13.6 296.0 L9.85 L9.85 

18.4 14.4 241.0 L9.91 L9.91 

20.3 14.9 322.0 L9.89 L9.89 

16.4 12.0 239.0 L9.44 L9.44 

17.0 14.5 228.0 L9.49 L9.49 

16.3 10.8 214.0 L9.72 L9.72 

17.3 9.95 220.0 L9.54  L9.54 

18.2 10.4 239.0 L9.79  L9.79 

15.4 8.39 208.0 L9.59 L9.59 

20.3 11.2 245.0 L9.80 L9.80 

40.8 11.3 263.0 L9.57 10.20 

53.0 11.8 349.0 L9.76 L10.50 

25.0 9.01 281.0 L9.56 L9.56 

26.7 9.97 291.0 L9.84  L9.84 

17.7 8.51 240.0 L9.69 L9.69 

20.7 

39.6 

28.5 

20.2 

23.0 

17.9 

21.0 

20.3 

16.7 

22.7 

17.5 

16.4 

20.7 

24.2 

14.9 

20 200 

21 100 

23 900 

18 500 

17 900 

18 600 

20 500 

20  800 

18 100 

25 800 

56 500 

67 800 

35 200 

38 900 

23 100 

L = less than 
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4.3.2 Benthic Fauna 

Tables 7 ,  8 and 9 
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TABLE 7 OTTER TRAWL DATA, TRAWL #1, NOVEMBER 6 ,  1979 

Specimen Number Length Weight 
cm grns 

Citharichthys  sordidus  (Pacific sanddab) 

Lepidopsetta  bil  ineata (Rock sol e) 

Microstomus pacificus (Dover sole) 

9  14.3 
14.8 
16.1 
13.6 
11.8 
11.4 
12.2 
16.3 
15.7 

21  20.6 
24.0 
25.7 
19.5 
22.5 
19.5 
19.5 
17.1 
16.2 
16.6 
14.1 
16.9 
16.4 
14.8 
14.9 
15.0 
14.9 

13.5 
13.6 
10.9 

13.5 

3 17.8 
13.7 
13.4 

32 
35 
48 
30 
23 
18 
22 
44 
45 

85 
155 
210 

90 
145 
80 
80 
51  
47 
47 
23 
4 1  
45 
30 
33 
37 
35 
23 
24 
23 
11 

41 
22 
24 

*. .cont'd 
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TABLE 7 OTTER TRAWL DATA,  TRAWL #1, NOVEMBER 6, 1979 (cont inued) 

Specimen Number Length Weight 
cm gms 

L u i d i a   f o l   i o l a t a  + P o d i a  he1 ianthoides 

E S Y a s Y i n g i  yes 
IGiGTE steno  epis 
Sp i ron tocar is  sp. 
Munida uadr i s   i na  
Strongy + ocentrotus sp. 
t a d 1  i na 1 uteomargi  nata 

Hermi  ssenda sp. 
Asc id ia   parat ropa 

aracrangon  echinata 

carpenter i  

Ophiuroidea 
Pycnogoni dae 
Octopus  (smal 1 ) 
Large volume o f  a1 gae, mo 

J 

1 
3 

25 
8 
4 
1 
6 
1 
1 
2 

17 
2 
9 
2 
1 

m 

P 

" 

. 
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TABLE 8 OTTER TRAWL DATA, TRAWL #2,  NOVEMBER 6, 1979 

a 

Specimen  Number Length  Weiyht 
cm grns 

Lepidopsetta  bil  ineata (Rock sole) 

Microstomus  paci f i cus (Dover sol e )  

Pisaster ochraceus 
Paracrangon echinata 
Cranaon SD. 

Ascidia paratropa 
Hermi ssenda sp. 
Dendronotus sp. 
Small shrimp - u n i  
Scall op 
Cot t i dae 
Squid  

dent i f i  ed 

9 13.8 20 
14.1 32 
15.7 36 
17.8 56 
18.4 60 
22.0 120 
28.9 310 
23.7 155 

1 13.6 26 

1 
13 

2 
9 
4 
4 
1 
1 
4 
1 
1 
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TABLE 9 INVERTEBRATES  RECORDED FROM PETERSON  GRAB  SAMPLES, 
NOVEMBER 6, 1979 

I 

STATION  (CO-) 
CLASSIFICATION m 

1 2 3 4 5 6 7 8 9 10 11 12 13 14  15a 

ANNELIDA 
01 igochaeta 
Polychaeta 

1 

Aphroditoidae 
Honnothoe  imbricata 

1 
1 3 1 1 4 2  

Polyodontidae 
Peisidice  aspera 

Phyll  odocidae 
Eteone sp. 
P h l l  odoce pol ynoi des * sp. 

Hesionidae (unid.) 

m 1 

1 
1 
1 2 2  1 

1 

SylJ idae 
1 

- 
Autolytus  cornutus 

Nephyti  dae , 

Nereis sp. 
N g i E y s  sp. 

1 
2 1  

2 1 
1 1  

4 2 
1 0 1 0  5 2 5 3 1 1  2 2 1  

3 @,I 

5 

Glyceridae 
Glycera sp. 
Glycera  capitata 

2 2 3 2 1 1 1  2" I 

3 2 2 6 4  

Onuphidae 
Onuphis i ridescens 2 2 1 2 3 2  3 1  

Lurnbrineridae 
SP. 1 1 4 2  m 

i nfl ata m. 1 
1 
1 

2 4 
S.B. sp. 
c sp. 3 

Dorvilleidae (unid.) 1 
\ 

m 

. . . /cont ' d 
m 

a 
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TABLE 9 INVERTEBKATES  RECORDED  FROM  PETERSON GRAB SAMPLES, 
! I I )  (cont inued) NOVEMBER 6 ,  1979 

STATION (CO-) 
I H  

CLASSIFICATION 
1 2 3 4 5 6 7 8 9 10  10  12 13 14  15a 

I Orbini idae  (unid . )  1 1  1 
2 

3 

1 

1 
2 5  1 

Paraidae 
Aricidea  neosuccica 
Aricidea succica 

Spionidae  (unid.)  

2 1 3 
1 

1 1 2 

12 8 1 7  
1 

1 2  2 1 1  

2 
1 

1 
1 

I 2 5 
4 

8 1 Spio sp. 

eyorum 2 
1 1 

1 

Chaetopter idae  (unid. )  

C i  r ra tu l   idae   (un id . )  a .  

Tharyx sp. 1 5  

m Ophel l   idae 

&v is  
Amontr   ane  aulogaster  

h p .  
Sternas i s  scutata  

brev is  

2 1 5  6 5 
1 

I 1 1  

1 2 1  
1 1  

2 

4 
1 
1 2  

C a p i t e l l i d a e   ( u n i d . )  1 
I 

1 

. . . / c o n t ' d  
I 

\ 
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T A B L E  9 INVERTEBRATES RECORDED FROM PETERSON GRAB SAMPLES, 
( cont inued)  NOVEMBER 6,  1979 

I 

CLASSIFICATION 
STATION (CO-)  

rn ~~ ~ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15a 

Maldonidae  (unid.) 
Mal dane 1 ebi fex 
Myriochele + acu a t a  

1 1 1 
2 1  

2 2   9 2 9 5  
1 
1 

rn 

Sabel 1 i dae I 

Pect inar idae  
Pec t ina r i a   g ranu la t a  

Ampharetidae  (unid.) 
Amage anops 

:C";t i f r o n s  
Me1 i nnampharete sp. 

Te rebel  1 idae  (un id . )  
P i  s t a  cr i  s t a t a  
P i s t a   f a s c i a t a  
Terebelr idesp.  
f e r e b e l  1 ides   s t roemi  

- 

2 

1 

MOLLUSCA 
Gastropoda 

4 

Nudibranchi  a 
Aglaja  diomedia 

Bivalvia  

1 

- na 1 
2 

1 

1 3  2 
1 1 1  

1 

1 
1 

3 
1 

6 

1 

1 

1 2 

1 

1 

1 

2 

1 5 2 9  

1 2 4 8 5  

11 

6 

6 
1 1 

2 

1 
1 

I 

m 

1 
3 

. . . /cont  ' d 
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’ TABLE 9 INVERTEBRATES RECORDED FROM PETERSON GRAB SAMPLES, 
( c o n t i  nued) NOVEMBEK 6, 1979 

Nucul ana mi nuta 
Pandora f x  
P s e p h i d i m i  
S i s u l a  sp. h SD. 
- 

ECHINODERMATA 
Ophuroidea  (unid.) 

Ostracoda 
Cucumaria m i n i a t a  

Holothuroidea 

-si s 
Parasticho  us 

ARTHROPODA 
Crustacea 

Copepoda (unid.) 
Amphi poda 

Gamaridea  (unid. ) 
Caprel l   idae  (unid.)  

’ Capre l l  a mendax. 
Euphausi a c e a m .  ) 

Decapoda 
Caridea 

Cancer productus 
Anomura 

Pagurus sp. 
Pagurus Samuel i s  

1 
1 1 1 

2 2 1   1 1 3 5  
8 

1 1 2 1 3  

1 

1 

1 

1 
1 
1 1 

1 
1 

3 1  

1 
1 

1 

, 

1 

1 6 6 5 7 3 2 9 6 3 1 2 4 2 6  
1 
1 

1 

1 

1 
1 

1 

1 

. . . /cont  ‘ d 



- 29 - 

TABLE 9 INVERTEBRATES  RECORDED  FROM  PETERSON  GRAB  SAMPLES, 
(continued) NOVEMBER 6 ,  1979 

1 

STATION  (CO-) 
CLASSIFICATION 

1 2 3 4 5 6 7 8 9 10 11 12 1 3  14 15a 
I 

SIPUNCULA ( u n i d . )  

NEMERTEA ( u n i d . )  

1 

1 1 

1 
I 

NEMATODA (un id . )  1 I 

a see  table 3 f o r  volumes of sediment sieved a t  each station 
b unidentified 

Yt 
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4.4 I n t e r t i d a l  Mercury  Data 

November 28, 1980 
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TABLE 10 MERCURY CONCENTRATIONS IN OYSTERS 
AND INTERTIDAL SEDIMENTS, NOVEMBER 28,  1980. 

Mercury (ppm) 
Sample Location Dry Weight Wet Weight 

A. Sediments 

B. Tissue 

Goose Spit 
11 

II 

Point Hol lnes 
I1 

LO. 088 
LO. 094 
LO. 097 

LO. 094 
LO. 098 
LO. 100 

Goose Spit LO. 099 LO. 022 
0.113  0.029 

LO. 095 LO. 023 

I1 

I1  

Poi nt Holmes LO. 094 LO. 021 
LO. 095 LO. 023 
LO. 096 LO. 023 

I1 

II 

m 

L = Less Than. 
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APPENDIX I 

STATION  POSITIONS, NOVEMBER 5-6, 1979 

c 

M 
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APPENDIX I STATION  POSITIONS,  NOVEMBER 5-6, 1979 

S ta t i on   La t i t ude   Long i tude  

co- 1 

co-2 
CO-3 
CO-4 

CO-5 

CO-6 
CO-7 

CO-8 
co-9 

co-10 
co-11 
co-12 
CO-13 

CO-14 
CO-15 

49"  43.1' N 

49" 42.9' N 
49"  42.7' N 
49"  42.5' N 
49"  42.3' N 

49" 42.2' N 
49"  42.4' N 
49" 42.6' N 
490 42.81 N 

490 4 2 . 8 5 1 ~  
49" 42.95 ' N  

49"  42.7' N 
49"  42.5' N 

49"  42.3' N 
49" 42.1' N 

Trawl  Track #1 S t a r t  49"  42.65'N 
Stop 49"  42.2 'N  

Trawl  Track #2 S t a r t  49" 42.74'N 
S t o p  49" 42.18'N 

124"  49.8' W 

124" 49.7' W 

124"  49.5' W 

124" 49.35'W 
124"  49.2' W 

124" 49.55'W 
124"  49.65"rl 

124" 49.9' W 

124" 50.0' W 

124" SO. 1' W 

124" 50.4' W 

124"  50.3' W 
124" 50.1' W 

124" 50.0' W 

124"  49.8' W 

124" 49.9' W 
124"  49.5' W 

124" 50.0' W 
124" 49.66'W 

I 

a 

I 

I * 

I 
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PISCES IV  DIVE  REPORTS 
DECEMBER 1, 1978 
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APPENDIX I 1  SUMMARY OF PISCES DIVE REPORTS 

The general  conclusions from the  dives were: 

1. The sediment characteristics a t  Track 1, northeast of  Cape Lazo, 
appeared much coarser and more  compacted t h a n  a t  Track 2 ,  south- 
west o f  Cape Lazo. This observation  implies  better  circulation 
a t  the Track 1 s i t e ,  as well as cheaper installation  costs due 
t o  the  firm base t o  work on. 

2.  The slope a t  Track 1 appeared t o  be suitable for construction 
also  the depths th roughou t  most o f  the  outfall ' s  length  are 
f a i r l y  shallow,  thereby  reducing  construction  costs  relative t o  
the Track 2 location. 

3 .  The marine benthic environment a t  Track 1 was considered less 
sensitive,  generally, than  a t  Track 2. 

a 
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DIVE REPORT - COMOX 

Pisces Dive #718 

Comox 

Track 1 

December 1, 1978 

F i l m  exposed - 16 mn r o l l s  15,  16, 17 
- 70 mn Film #3 58-70 

Observers: - Packman 
- Holman 

Water Column 
The water column  was very clear,  with good visibi 1 i t y  t h r o u g h -  

o u t  most o f  the  descent. Some detri tus and zooplankton were encountered 
between 40 meters and the bottom (63 meters). The readings observed on 
the CTD unit  are  presented i n  Table 1. 

TABLE 1 

Depth Temperature( "C)  

O m  
15 In 
27 m 

45 m 

63 rn (bottom) 
53 rn (bottom) 
43 rn (bottom) 
20 rn (bottom) 
16 m (bottom) 

8.50 
a. 55 

8. a0 

8.57 

9.00 

8.85 

a. a0 
a. 50 
8.50 

CTD  READINGS 

Conductivity  Dissolved Oxygen ( m g / l l  

31.34 
31.36 
33.40 
32.00 

32.50 
32.19 

32.14 
31.36 

31.36 

9.40 
7.40 
a. 70 
7.85 
6.40 
7.30 

7.00 

8.00 

7.50 
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Bot tom  Character is t ics  
Throughout  the  course  of   the  d ive  the  substrate was sandy i n  

na tu re ,   w i th   t he   g ra in   s i ze   be ing   sma l le r   i n   t he  deeper p o r t i o n  o f  t h e  

dive. The subs t ra te   looked  exce l len t   fo r   cons t ruc t ion  purposes w i th   t he  
s lope  not   be ing a problem f o r  a pipe1  ine. The subs t ra te  was coarse 

enough t h a t   d i v e r s  would  not  have a v i s i b i l i t y  problem  ar is ing  f rom 
s t i r r e d  up sediment.. A t  t he  20 meter   depth  r ipp l ing was apparent i n   t h e  

sandy substrate,  presumably  arising  from wave surge. 
Holes i n   t he   bo t tom  a r i s ing   f rom  i n fauna l   bu r rowers  were no t  

abundant a t  any t ime  dur ing  the  d ive.  Worm cas t ings  were noted on t h e  
sur face of the  sediment i n   t h e  deeper  port ion of the  d ive.  

Bottom Fauna 
A summary of  t he   ben th i c  and bathypelagic  epi fauna  noted  dur ing 

t h i s   d i v e   i s   p r e s e n t e d   i n   T a b l e  2. The fauna  observed was t y p i c a l   o f  a 
sandy bottom  community  and  changed w i th   depth  as the  shore was approached. 
I n   t h e  deeper  area  covered  at  the  beginning  of  the  dive  the  dominant 
fauna l   fo rms  inc luded  smal l   un ident i f ied   shr imp,   th in   wh i te  sea  pens  and 
Dover o r  lemon sole.  Throughout  the  dive a d i ve rse   rep resen ta t i on   o f  
s t a r f i s h  was noted. A band o f   d i f f e r e n t   f a u n a l  forms was encountered 
between 30 and 25 meters o f  depth. I n   t h i s   a r e a   t h e r e   o c c u r r e d  an 
abundance o f   bur rowing  anemones (Pachycerianthus sp. )  s c a l l  ops  and small 
oc top i i .  The dominant f i sh   t ype   t h roughou t   t he   d i ve  was sol e. 
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TABLE 2 

TAXON  ABUNDANCE 

Sponge - unidentified 
Polychaeta - Serpulida and/or 

Sabel 1 i de 

Anthozoa - Ptilosarcus  gurneyi 
- unidentified  thin  white 
sea pen 

Actinaria - Metridiurn senile 
- Pachycerianthus sp. 

- unidentified  Anemone 
Gastropoda - Nudibranchia  (unidentified) 

- Dirona sp. i 

- Arlni  na  sp. 
- Gastropteron  pacificum 

Bilvalvia - unidentified  scallop 

Cephalopoda - Octopus sp. 

- unidentified  Squid 
Crustacea - Panda1 us pl atyceros 

- unidentified pink shrimp 
unidentified  small 
pink shrimp 

- Pagurus sp. 
- Pugettia  producta 

1 noted 

Evenly  spaced and fairly 
abundant  below 40 meters 

Approximately 3 noted 

Approximately 29 noted in 
deeper  portion  of  dive  site 

3 noted 

Noted  occasionally in deeper 
water. Between 30-25 meters 
there were 3-4 per  square 
meter 

Noted  occasionally 

Occasional  ly  noted 

Occasionally  noted 

Occasional  ly  noted 

1 noted 

Abundant - approximately  one 
per  square  meter  at the 28 
meter  depth 

Fairly  common at 25 meters 

Noted  occasionally 

1 noted 

Noted  occasionally 

Lots  at  beginning  of 
approximately 5 per 

dive 
swar 

- 
e 

meter.  Numbers  decl  ined  as 
depth  decreased. 

Noted  occasional  ly 

2 noted 
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TABLE 2 (cont inued)  

ABUNDANCE TAXON 

Noted occasional l y  

Noted occas iona l ly  

Noted occasional l y  

F a i r l y  common 

Nqted occas iona l ly  

Noted occas iona l   ly  

Fa i r l  y common 

Noted occasional l y  

Noted occas iona l ly  

Noted occas iona l ly  

Asteroidea - S o l a s t e r  sp. 

- Mediaster sp. 

- Pycnopodi  a 

- Evas ter i   as  SP. 

- Luidia sp. 

- P t e r a s t e r  I 

- P i s a s t e r  brevispinus 

- Dermaster i   as  imbri c a t a  

- Orthas te r i   as   koehl  eri 

- Unknown Asteroidea 

Echinoideia - Strongylocent ro tus  
droebachiensi  s 1 noted 

F a i r l y  cormnon around the  
28 meter d e p t h  

Ascidiacea - Ascidia   paratropa 

3 noted P isces  - Skate  

1 noted - Cl upei dae 

- Embiotocidae (surf perch) A school  followed the 
boat  around 

Noted occasi   onall  y - Sti   chaei   dae 

3 noted Ir - Ophiodon elongatus  

- C o t t i d a e  Noted occas iona l ly  

- Scorpaeni  chthys 
marmoratus 

- Agonidae 

- Sol e (Lemon o r  Dover) 

1 noted 

Noted occas iona l ly  

Fair ly   abundant  

- Psettichth s melanost ic tus  .d Noted occasi   onal l  y 
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Conclusions 
The bot tom t h r o u g h o u t  th i s  dive was  composed  of  compacted 

sand. As a result,  the  epifauna, a1 t h o u g h  being quite  diverse, was not  
particularly abundant .  The dominant fish type was sole. The bottom slope 
and material appeared t o  be ideal for the  construction of a deep marine 
outfall.  

a 

c 
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DIVE REPORT - COMOX 

Pisces Dive #719 

Comox 

Track 2 

Decetnber 1, 1978 

F i l m  exposed - 16 mm rol ls  18, 19 
- 70 mn Fi l r n  #4 Frames 0-45 

Observers; - Packrnan 
- Holman 

Water Col urnn 
Visibility was good t h roughou t  the water column w i t h  no t  t o o  

much detri tus or zooplankton  being present. A f a i r  number of scyphozoans 
were observed i n  the upper reaches o f  the water column.  Scyphozoans  were 
also observed a t  greater depths b u t  their  nurnbers  were decreased. Some 
siphonophores were noted a t  approximately 60 meters. The d a t a  obtained 
with the CTD probes are presented in Table 1. 

TABLE 1 CTD READ I NGS 

Depth Temperature('C) Conductivity 

40 m 8.90 
60 m 9.20 
78 m (bo t tom)  9.30 
70 I n  (bot tom)  9.18 
4 3  m (bottom) 9.12 
23 m (bottom) 9.00 

32.00 
32.50 
32.90 
32.50 

32.39 
33.20 

Dissol ved  Oxygen (rng/l ) 

8.8 
7.3 
G. 4 
6.5 

6.6 

7.2 



- 42 - 

I 

Y 

rl 

m 

B o t t o m  C h a r a c t e r i s t i c s  
The sediment  type was markedly   d i f ferent  f rom that  observed on 

the  Track 1 d i ve ,   t ha t  i s ,  a s o f t   c l a y  mud subs t ra te   w i th  a t h i n   o v e r l a y  

o f  v e r y   l i g h t  sediment. The v i s i b i l i t y  a t  o r  c lose t o  the  bottom was very 
much reduced compared t o  t h e  Track 1 d i v e   l o c a t i o n  a1 so, the  sediment was 
much more r e a d i l y   d i s t u r b e d  and re-suspended  by  tRe  submersible,  hence 

f u r t h e r   r e d u c i n g   v i s i b i l i t y .  

Bottom Fauna 

A l i s t   o f   t h e  fauna  observed  during  the  course o f  t h i s   t r a c k  i s  
presented i n  Table 2. D u r i n g   t h e   f i r s t   h a l f  o f  t he   d i ve   t he  dominant 

epi faunal   form was t h e   t h i n   w h i t e  sea  pen. There  were a1 so 5-10 in fauna l  
holes  per  square  meter and 1-2 pink  shrimp  per  square  meter. 

Dur ing  the second h a l f  of the  d ive,  where the  depth was shal low- 

e r  and the  sediment  coarser,  the number of animals was reduced  markedly. 
However, i n   t h i s  area  very  few sea  pens and pink  shrimp were apparent. 
There was s t i l l  a stab1 e, d iverse  and produc t ive  cormnuni ty present. 

TABLE 2 

~~ ~ 

TAXON ABUNDANCE 

A c t i n a r i a  - Metr id ium sp. 
- Pachycerianthus sp. 

- Unknown 
- Th in   wh i te  sea pens 

Gastropoda - Dirona sp. 

- Nudi  branchi a 

Noted occas iona l l y  

F a i  rl y common 

Noted  occasional l y  

5-10 per  square  meter  during 
deeper p o r t i o n  o f  the  d ive;  
af ter   ascending  s lope  the 
numbers dropped o f f  markedly 

Q u i t e  abundant on coarser 
sediment i n   s h a l l  ower water 

Noted  occasional 1  y 
~ ~ ~ 

.../ c o n t ' d  

Y 
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TABLE 2 (cont inued)  

\ 

TAXON ABUNDANCE 

Cephal  opoda - Octopus sp. (smal 1 ) 1 noted 
- squid 1 noted 

Crustacea - p i n k  shrimp 

- Pagurus sp. 

1-2 per square meter a t  the 
beginning  of dive d e c l i n i n g  
t o  very few i n  s h a l l  ower 
por t ion  o f  dive 

Noted occas iona l ly  - more 
f r e q u e n t l y  i n  shal l   ower ,  
sandy  area 

Asteroidea - Mediaster s p .  Fa i rl y common 
- P i s a s t e r  brevispinus Noted occasional  1y 
- E v a s t e r i a s  sp. Noted occas iona l ly  
- Pyconopodi a sp. Noted occas iona l ly  
- Unident i f ied  Noted occas iona l ly  

P i  sces - Squalus   acanth ias  1 noted 
- Hydro1 agus  col 1 i ei 1 noted 
- - Gadus macrocephalus 2 noted 
- Zoarc idae   Fa i r ly  common 
- Ernbiotocidae (surf perch) 2 schools  noted 
- Sebas tes  s p .  
- Ophi odon el   ongatus 
- C o t t i d a e  
- Agonidae 

2 noted 
1 noted 
Noted occas iona l ly  
Common d u r i n g  f i rs t  ha1 f o f  
d i v e  - predominant f ish 
spec ies  d u r i n g  second  half o f  
d i v e  

- P1 euronect  i dae Noted occasional   ly  
- Pse t t i ch thys   me lanos t r i c tus  Noted occas iona l ly  
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Conclusions 

The bottom  sediments i n   t h e  deeper p o r t i o n  o f  t h i s   d i v e   t r a c k  
were  very f i n e   i n d i c a t i n g   t h a t   c u r r e n t s  were minimal. The bottom  fauna, 

both  epi fauna and infauna, was q u i t e  abundant. Fauna could be adversely 
a f fec ted  by the  d ischarge of sewage, w i t h   s p e c i f i c   r e f e r e n c e   t o   t h e  
accumula t ion   o f   o rgan ic   mater ia l   in   the  sediments. 

The f i n e  sediment. i n   t h i s  area  would e a s i l y  be s t i r r e d  u p  by 
d i v e r s   i n v o l v e d   i n  submar ine   cons t ruc t i on ,   reduc ing   v i s ib i l i t y  and thereby 
i nc reas ing   cons t ruc t i on   t ime  and expense. 

1 

a 

a 
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