
UlIRAR'I.

F1S"ERIES~EARC"BOI\ROOFCANAIlo\ This series Includes unpublished preliminary reports

BIOLOGICAl-STATION, /.OA. and data records not Intended lor general distribution.
ST. JOHN'S. NEWFOUNlllANO, GAN They should not be relerred to In publications with-

out clearance Irom the Issuing Board establishment and
without clear Indlcatlon 01 their manuscript status.

FISHERIES RESEARCH BOARD
OF CANADA

MANUSCRIPT REPORT SERIES

No. 1051

Biological Observations in Fatty Basin,
Vancouver Island, British Columbia, 1969

hy

Michael Hardon

Biological Station, Nanaimo, B.C.

Pacific Oceanographic Group

July 1969





This series Includes unpublished preliminary reports
and data records not Intended for general dlstribuUon.
They should not be referred to In publlcatJons with·
out clearance from the issuing Board establishment and
without clear Indication of their manuscript status.

FISHERIES RESEARCH BOARD
OF CANADA

MANUSCRIPT REPORT SERIES

No.IOSI

Biological Observations in Fatty Basin,
Vancouver Island, British Columbia, 1969

by

Michael Bardon

Biological Station, Nanaimo, B.C.

Pacific Oceanographic Group

July 1969



Page

Resume of Animals Found in the Pelagic Zone •••••••••••••• 5

Explanation of Headings •••••••••••••••••••••••••••••••••• 7

Inlet Monitor Results •••••••••••••••••••••••••••••••••••• 15

StandardMillerSurfaceArealSamples •••••••••••••••••••• 23

Micro ~iiller Surface Areal Samples ••••••••••••••••••••••• 31

Standard Miller Oblique Areal Samples •••••••••••••••••••• 33

~:ultiple ~.iller Areal Samples ••••.••••••••••••.•••••.•••• 35

VerticalHauls ••••••••••••••••••••••••••••••••••••••••••• 37

Physico-Ghemical Data •••••••••••••••••••••••••••••••••••• 39

Bathythermographs •••••••••••••••••••••••••••••••••••••••• 47



This report contains data collected from 10 May to 18 August
1969 during a biological oceanographic investigation conducted at Fatty
Basin,VancouverIsland,B.C., site of the Fisheries Research Board of
Canada lobster transplant project.

The programme was designed to indicate the abundance of larval
lobsters within Fatty Basin, to investigate the dispersal and distribu
tion of larvae within Fatty Basin and in adjacent Useless Inlet, and to
measure the zooplankton availability and composition within the same
area. Some physico-chemical measurements of seawater conditions were
also included. In addition, measurement of solar radiation was taken.

The routine sampling was discontinued after 26 June 1969 when
it became apparent that the anticipated accumulation of lobster larvae
at the surface failed to appear. Six larval lobsters were collected
during the course of the programme. A simple programme for monitoring
the zooplankton crop was maintained for the duration of July and August
1969.

Most of the samples were taken from FRB "Decibar" while others
were taken from smaller craft located at Fatty Basin. Execution of the
programme was by the author during employment as a student assistant.
Scientist in charge of the programme was R. J. LeBrasseur, Pacific
Oceanographic Group, Fisheries Research Board of Canada, Biological
Station, Nanaimo, B. C.

1. InletMonitoring

Four stationary plankton samplers were located in the outlets
to Fatty Basin in order to monitor the near-surface layer of incoming
and outgoing water. Monitor positions are shown in Fig.!. Each
monitor assembly consisted of a Standard Miller sampler with a mouth
orifice of 1/100 metre and with a net having a mesh aperture of 350
microns. Flow meters (T .S.K. Company) were attached to determine
volumes of water sampled; the entire assembly was held within the
upper 0.3 m of water by styrofoam floats and was anchored to the
bottom.

Samples were collected twice each day, once during the flood
tide and once during the ebb tide. The duration of sampling period
ranged from one hour to three hours. Samples were collected consist
entlyduringthesameportionsofthetidalcycle,whichareindicated



in Fig. 2. Flow meter readings were recorded in all cases; in instances
where the velocity of water current fell within the limits of calibration
of the instrument, the volume of water sampled was calculated. It should
be noted that flow meter readings were erratic, owing to irregularities
in tidal current at the basin outlets and to clogging of the meter mechan
ism by water-borne debris. Hence the readings could not always be regarded
as clearly indicative of the volume sampled. Therefore, in order to compare
all monitor samples, the results are expressed as numbers of organisms
caught per ten-minute period.

II. Areal Surveys

A series of seven tows within Fatty Basin and ten tows in Useless
Inlet was established; positions are indicated in Fig. 3. Tows in Fatty
Basin were approximately 400 m in length; those in Useless Inlet were
approximately 750 metres in length. When sampling periods of longer
duration or tows of greater length were: required, the apparatus was towed
in a circle of diameter approximately 400 m in the centre of Fatty Basin.
This tow was designated the "Inner Circle" and abbreviated "i/c".

1. Miller Surface Areal Samples

This series of samples was collected by suspending the apparatus
from the boom and port outrigger of "Decibar" in order to avoid both the
bow wash and propeller wake of the vessel. The sampler was held within
the upper 0.3 m of water. Velocity was maintained at a constant value
over a given tow, but varied overall from 1.5 m/sec to 3.0 m/sec. Standard
Miller samplers were used in all cases. Micro Miller Samplers, having a
mouth orifice of 1/1000 rna and filtering surface aperture of 100 ... were
used in a limited number of cases for collection of microzooplankton.

Collections over the entire area were made at least once every
four days; during the intervening periods samples were collected daily at
positions 6 and 7. Whenever possible areal surveys were conducted at high
water slack.

2. Miller Oblique Areal Samples

Collections were made by lowering a Miller Sampler to a depth of
15 metres and then raising it to the surface at a constant rate while the
vessel was underway at a velocity of 3 m/sec.

3. ~iultiple Miller Areal Samples

A series of Standard Miller samplers was attached to a single cable
in order to obtain simultaneously samples from different and discrete



depths. The assembly was towed for a given period and the depth of each
sampler was recorded.

Samples were preserved in 4% formalin upon collection. Terrestrial
and marine debris was removed and the number of organisms in each taxonomic
division was determined by visual count using a dissecting microscope.
Twelve size categories from 125 ~ to 1100 ~ were selected for organisms
collected by the Micro Miller sampler (microzooplankton). Similarly,
eight size categories from "less than 0.5 mm" to "greater than 15.1 mm" were
selected for organisms collected by the Standard Miller sampler. The length
of each organism was noted and the total number of organisms of each
taxonomic division in each size category was determined. Length of copepods
was taken as the total length including the urosome; the length of all other
organisms was taken as the total length less appendages. Results are
expressed as the number of organisms per cubic meter of water unless other
wise stated.

4. Horizontal Areal Tows

A net having a mouth orifice of 1/4 m2 and mesh aperture of 350 ..
was employed in the sampling of larger volumes of water during the later
stages of the programme. Where surface samples were taken, the methodology
was identical to that used for Miller surface samples; the uppermost 0.57 rn
of water was sampled in these instances. Subsurface samples were taken
byloweringthenettothedesireddepth,towingitatthisdepthfora
givenperiod,andthenraisingitquicklytothesurfaceattheconelusion.

Samples were preserved as above, but were analyzed only for the
presence of lobster larvae. Other organisms were neither measured nor
counted.

During the period 10 June 1969 to 18 June 1969, 56 tows using the
1/4 rn2 net were made in Fatty Basin at depths from 0 m to 7 m. In a total
volume of 20,000 m3 , 3 lobster larvae were found.

III. Vertical Hauls

A 1/4 rn2 net of the above description was lowereo to the indicated
depth and raised to the surface at a velocity of approximately 1 m/sec.
Initial samples were taken during darkness in the presence of a strong
beam of light and analyzed only for lobster larvae. Eleven hauls were
taken in this manner on 18 June 1969 and 19 June 1969. In a total volume
of 55 m3 no larval lobsters were found. Total counts of organisms w"re
made for subsequent samples taken in daylight at high water slack. Results
are expressed as the number of organisms per cubic metre. Station
positions are identical to those of Fig. 4.



IV. Physico-Chemical Data

Temperature and salinity were measured in situ by an induction
salinometer (Industrial Instrument Co.). Conce;;tration of dissolved oxygen
was determined according to the method of Strickland and Parsons (1968).
Secchi disk readings were determined visually. A 60-m bathythermograph
was used for additional temperature determinations, all of which were taken
at Station B. Solar radiation was measured by an actinograph (Cassella)
located at Fatty Basin. Stations are shown in Fig. 4.

Additional information and data related to the Fatty Basin study
is available in Herlinveaux (1966) and Ghelardi (1967).

Generous assistance rendered by Dr. R. J. Ghelardi and Mr. C. T.
Shoop and their staff at Fatty Basin is gratefully acknowledged. The
cooperation of Mr. Owen Kennedy, Mr. John D. Fulton and Mr. R. H.
Herlinveaux, Pacific Oceanographic Group, was invaluable. Thanks are also
due to Mr. Robert E. Hirst whose maintenance and operation of "Decibar"
ensured continuity of the programme.

Ghelardi, R. J. 1967. Progress report on the 1965 and 1966 lobster
introductions at Fatty Basin, Vancouver Island, British Columbia.
Fish. Res. Bd. Canada, Tech. Rept., No. 44,39p., 1 appendix.

Herlinveaux, R. H. 1966. Oceanographic phase of the Fatty Basin study
for a lobster transplant. Fish. Res. Bd. Canada, MS Rept. (Oceanogr.
and Limnol.), No. 228, 21 p., 19 figs., 1 appendix.

Strickland,J.D.H. andT.R. Parsons. 1968. A practical handbook of sea
water analysis. Bull. Fish. Res. Bd. Canada, No. 167, 311 p.



DATA AND RESULTS

Resume of Animals Found in the Pelagic Zone

Sarsia flammea

Aeguoreaaeguorea

Class Gastropoda

Subclass Copepoda

Acartia

~minutus

Aetidius~

Tortanus~

Calanuspacificus

Eucalanus~~

SubclassCirripedia

Balanussp. (nauplii,cyprids)

Order Amphipoda



Order Decapoda

Family Cancrinae

Family Grapsidae

Family Hippolytidae

FamilyPaguridae

Family Pandalidae

Family Nephropsidae

Homarus americanus

Cyphonautes larvae

Oikopleurasp.

Class Osteichthyes

Ammodytes hexapterus

Artediuslateralis

Blepsiascirrhosus

Chiropsis decagrammus

~pallasii

Cyrnatogasteraggregata

Lebiussuperciliosus

Leptocottusarmatus

Myoxcephalus polyacathocephalus

Pholislaeta

Rhingobiopsnicholsii

Scorpaenichthysmarmoratus

Sebastodes melanops

Sebastodesproriger



EXPLANATION OF HEADINGS

1. General Headings

Day, month

Commencement, Pacific Daylight Saving Time.

Sampling period, given as minutes or as
minutes: seconds.

Vol. sampled: Number of cubic metres of water sampled, calculated
assuming 100% filtration.

Depth: Sampling depth in metres.

i/c: Inner circle tow (centre of Fatty Basin).

2. Taxonomic Headings

Aq: Aeguoreasp.

Cirripedia: barnaclenaupliiandcypridstages,
length less than 1.0 mm.

Cope: <1.0: copepods of length (including urosome) less
than 1.0 mm. ~iostly Acartia.

1.1-1.5: copepods of length between 1.1 mm and 1.5
mm. Acartia and some Pseudocalanus.

1.6-2.5: copepods of length between 1.6 mm and 2.5
mm; mostly adult Acartia.

Cyph: Cyphonautes larvae, length less than 1.0 mm.

Decapod juveniles, zooea and mega lops stages
of length between 1.0 mm and 4.6 mm.

Eggs, diameter size indicated.

Gastropods: immature forms.

Homarus americanus, ::itage I.



Oikopleura sp.

Pleurobrachiasp.

Pp: Parathemisto sp.

Sarsiasp.

~sp.

3. Physico-Ghe;nicalHeadings

l!2 situ temperature in degrees Centigrade.

S%o: Salinity in parts per thousand.

Mean Secchi disk depth in metres.

Total radiation in langleys per day.
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SCALE IN METRES

Fig. 1. Location oC Inlet Monitor Positions

in Fatty Basin
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Fig. 3 (a) Location of Areal Survey Positions in Fatty Basin



Fig. 3 (b) Location of Areal Survey Positions in Useless Inlet
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Fig. 4 Location of Physico-Chemical Stations in Fatty Basin





I. Inlet Monitor Results



Organisms/ten minutes

Start Meter Vol. Cyph. Cirri. Oik.
Copepoda

Deca ..
time Duration Station read sampled Tide <l.0 <1.0 <1.0 <1.01.1-1.51.6-2.51.0-4.5

10/5 2130 130 30 ebb 3.0 0.7 1.120.3 38.7 0.9 0.3 3.0 E 120 ~

11/5 0728 137 8700 flood 9.8 16.298.9150.0
0.2

3.20.2Aq
1320 121 140 ebb 0.4 0.4 0.9 1.3 0.1 1.7 E 120 ~

12/5
1730 155 17530 25.1 flood 46.421.840.713.1113.8 64.2 1.20.2Aq
0759 126 4280 flood 46.1 6.091.716.1 94.2 51.4

~:~ ~~H;0810 102 3970 flood 3.981.135.277.6183.5
0755 122 4980 flood 20.9 81.3 89.5107.2116.0
1247 130 765

[I l!~ :11! :~11 ~l ~j1i ~1!
1254 112 12690 26.2 0.4 3.7 E 850 ~

1257 113

;~
1.2 E 120 ~

1903 124 2.60.6Sa;0.2Aq
1908 127 3.40.9Pl;0.3Sa
1910 133 3.01.2Pp;0.6Sa
1912 134

J~i 1.4 Ppl 0.1 Pl13/5 0742 133 15875 21.3
0733 129 6200

5.50736 129 23540 34.1 flood 79.3 93.0 4.5130.2 96.7
0738 132 20815 30.1 flood 132.7 100.085.496.3101.8 11.5
1325 175 120 ebb 93.279.5 1.624.0 19.2 0.6 0.1
1324 178 11560 ebb 11.013.7 2.214.1 10.2 0.4

14/5
1332 179 11980 ebb 56.947.311.317.4 22.1 0.3
0804 222 24645 34.6 flood 17.1 22.1 7.140.9 28.1

1.1
0.50.9Ga

0756 216 20160 27.2 flood 62.5 55.5 4.240.5 36.1 mg:~i:l 0.2Sel 0.6 Sa0758 220 33160 47.5 flood 34.035.1 1.027.8 34.3
0759 220 3320 flood 43.739.6 4.333.2 41.4 2.1
1451 150 10 ebb 1.413.3 1.3 0.2 1.8 0.3
1440 150 2670 ebb 34.922.5 2.910.6 22.4 4.0
1442 151 18530 26.3 ebb 13.215.6 11.6 7.5
1446 151 7060 ebb 36.030.1 4.5 14.8
2002 134 20960

::: m~ ~J! :11:1 ::: "~r*:!
1958 128 14790 6.22.1PPIO.3Sa
2000 130 28270

l~i~~ 1.2 Ppi 2.4Se
15/5

2002 108 9410
2.92117 135 27960

2106 119 13580 18.6 flood 82.6187.522.888.7112.9



Organisms/ten minutes

Copepoda
Start Meter Vol. Cyph. Cirri. Oik. Deca.

time Duration Station read sampled Tide <1.0 <1.0 <1.0 <1.01.1-1.51.6-2.51.0-4.5

2110 126 60 flood 0.3 1.5 0.1 0.3 0.1
2112 131 22680 33.0 flood 114.5 115.710.633.8 57.7 15.5

16/5 ~m m 8~E 137.6 m lii~! H:! 1.3 ~~~ ~n

H~ ~ ~ ~, ~:; ffi~ I! ,~~l I~l ilii ~~I l:l O.H.

t~ tt~ 5~~~g 82.1 it~: t~:: 1~~:~ g:; ~:: I;:; li:~ g:i ;e
4OO

~

18/5 tti~ t~ 16~g 22.7 g~: ;~:~ ~:~ g:~ 2~:~ ;;:~ 7.3

m~ t~~ ;i1~g ~:~ m~ ~:! 1~~:~ ~:~ 3t~ ~~:~ 9;:~ ~:~ ~~

tm i~ ~~~ :~~ ~~U !:~ g:~ ::: :~::

19/5 ~El ~~ ~~ m ~m ::: ~~~ ~~i
20/5 t;;t:~ ~~~ 9. 7 it~: l~~:i ~;:~ 2i:; ~i:~ 0.2 g:~ ~~

t;~::t t~ :t~~ ~:~ :~:; ~:; ;;:~ ~:: 1.6 Sel 0.2 Aq

20/5 im i~ :~~ m ti~~ ~~~ o. 7 ~~~ i~!



Organisms/ten minutes

Start Meter Vol.
Copepoda

Cyph. Cirri. Oik. Deca.
time Duration Station read sampled Tide <1.0 <1.0 <1.0 <1.01.1-1.51.6-2.51.0-4.5

21/5 0642 52 1115 ebb 30.0 4.0 11.3 13.8
0627 118 730 ebb 50.8 2.4
0630 116 7250 ebb 33.7 4.0 6.9

0.30633 117 7145 ebb 10.3 0.4 11.0 22.8
1355 64 7270 10.4 flood 57.654.0 1.526.7 27.6 21.7
1350 64 2300 mE ~~:; ~~:i 0.6 N~:rPle29.3 1.61351 64 6080
1347 68

~
37.6 0.6

22/5 1450 60

rIII ~~~ :: 11

8.1 6.0
1439 63 2.0 0.5
1442 62 0.2 0.3
1446 60 29.3

~:~ ~:; ~~2020 128 20 5.9
2011 124 150 4.0

0.2se2012 135 1875 13.4

23/5
2015 127 10 13.2 O.lse
0809 215 1090 2.6

0.30759 218 13440 6.4
2.20801 218 13710 3.2

0803 218 660 5.2 0.2
24/5 1710 65 6170 9.0 flood 68.632.9 24.0 27.3 23.6

1702 63 1080

,::: i~ 'III ;:; :::: Iii

13.3
1704 65 3700 5.8

25/5
1706 64 3880 10.3
1019 177 15 0.4
1011 197 25 1.9
1013 216 25 2.7

25/5
1015 196 6175 5.0
1642 52 4590 10.7
1632 53 210 9.0
1635 54

8;i~
27.4

1637 54 16.4
26/5 1111 128 15 1.6

1105 127 6750 5.8
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II. 1. (a) Standard Miller Surface Areal Samples
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II. 1. (b) Micro Miller Surface Areal Samples
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II. 2. Standard Miller Oblique Areal Samples
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II. 3. Multiple Miller Areal Samples
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Physico-Chemical Data

(a) Seawater Temperature, Salinity, Dissolved
Oxygen Content. Secchi Disk Readings.
Measurement of Solar Radiation



Depth S%,. O2 ml/l

23/5 0 15.98 21.24
2 15.55 23.55
4 14.80 23.53
6 14.90 24.03
8 14.83 23.80

10 14.84 24.03
15 14.29 24.17
19 12.98 24.49

27/5 0 5.82
2 5.15
4 7.29
6 6.61

10 6.83
15 5.49

28/5 1050
1054

29/5 1226
1228

4/6 0 18.01 18.54 6.81
2 16.96 20.14 7.12
4 16.32 21.14
6 15.43 21.54 6.92
8 15.13 21.72

10 15.02 22.13 6.72
14 6.08
15 22.02

4/6 0 18.51 18.81 7.04
2 16.32 20.32 4.61
4 15.82 20.84
6 15.21 21.56
8 15.17 21.75

10 15.12 21.96
15 14.71 22.32
20 14.48 23.04
25 12.69 24.70
26 H2 S
31 29.14

17.21 19.25 6.91
16.24 20.66 7.06
15.73 21.42
15.38 21.60 6.98





Station Depth S%> O2 ml/l

1615
1620
1634

11/6 0 19.37 18.80
2 18.38 18.89
4 17.85 20.88
6 17.03 21.45
8 16.68 21.51

10 16.65 21.72
15 15.60 22.23
20 14.44 22.89
22 15.61 23.18

0 17.75 18.71
2 17.50 19.48
4 16.60 21.37
6 16.32 21.67
8 15.91 21.97

10 15.79 22.07
15 15.59 22.17
20 14.68 22.80
23 14.28 21.54

0 19.32 18.54
2 18.52 19.93
4 17.22 21.19
6 16.45 21.62
8 16.20 21.93

10 16.00 21.93
13 16.04 21.93

12/6 0 18.30 18.22
2 17.09 20.50
4 17.41 20.40
6 17.14 21.36
8 16.65 21.73

10 15.95 21.93
15 15.78 22.17
19 15.84 22.10

0 17.38 18.51
2 17.13 19.95
4 16.73 21.05
6 16.41 21.54
8 15.85 22.02

10 15.80 22.08
15 15.41 22.26
18 15.39 20.03



Depth S~ 0a rn1/1

1212 0 18.47 17.96
2 17.26 20.96
4 16.78 21.23
6 16.53 21.2Cl
8 16.17 21.67

10 16.00 21.77
15 16.53 21.97

13/6 0 16.69 19.45
2 16.50 20.64
4 16.18 21.41
6 15.84 21.66
8 15.90 21.66

10 15.52 22.00
15 14.99 22.34
18 14.50 23.00
20 13.90 23.46
22 13.00 24.39
25 11.33 25.40
28 10.05 26.28

0930 0 17.35 18.70
2 17.22 20.29
4 16.78 21.21
6 16.38 21.40
8 16.24 21.66

10 15.74 21.72
12 15.60 22.04

13/6 0 7.39
2 7.48
6 6.64

10 5.55

0 6.82
2 5.39
6 6.81

10 5.86
15 3.90
20 0.99
25 HaS

13/6 0 6.94
2 6.09
6 5.08

10 5.54
12 5.08



Station Depth S%O O2 m1/1

14/6 1748
1742
1736

15/6 1430
1433
1442

16/6 1527
1529
1538

17/6 0900
0905
0918

18/6 1626
1633
1637

19/6 1731

1739 0 18.69 20.29
2 17.92 21.56
4 17.31 21.82
6 17.06 21.94

10 16.53 22.18
15 16.53 22.50
20 16.41 22.68
25 11.39 25.38
29 10.48 26.09

23/6 2044
2045
2054

26/6 1550
1556
1559

3/7 15.98 22.43
15.98 23.57
15.82 23.78
15.81 23.78
15.70 23.84



Depth 5%0 0", mIll

12 15.62 23.94
17 15.55 23.96
22 15.42 23.96
26 15.44 23.96



Date (1969)

June 1
2
3
4
5
6
7
8
9

W
11
12
13
14
15
16
17
18
19
~

~

~

~

~

~

~

Radiationinlangleys.

Total
langleys!day

556.0
441.2
257.6

96.6
81.6

128.8
440.1

451.9
648.4
580.7
346.7
645.1
904.9
879.2
524.9
449.8
524.9
128.8
709.5
764.3
771.8
77~0

731.0
327.4
151.4
184.6
311.3
237.2
443.3
647.3
764.3



IV. (b) Bathythermographs



# 1 #2 #3

#4 #5 #6

in iF8 #9



fllO fill f/12

143S-1SJune

fll3 f/14 filS

fll6
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