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Fig. 10. TIsopleths of nitrate (ug-at N/2) in Alberni Inlet, 9-10 August, 1971.
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Isopleths of phosphate (ug-at P/4) in Alberni Inlet, 9-10 August, 1971.
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Appendix I

Table 1. Physical and chemical data measured in Alberni Inlet.

Date 24 June 1971

Weather wind calm,

10. 0 0.14 0.73
1 10.1 0.91 0.1 0.75

8.8 0.29 0.38
3 8.5 1.45 0.1 N.E.* 0.25
3.5 8. 2.03 0.7 N.E.* 0.44
4 7.5 1.62 1.5 0.07 0.61
4.5 7.7 1.16 2.5
S .7 1.39 0.14 0,47
6 7.7 .01 4.5 0.10 0.89
7 8.0 0.08 3.2 0.19 0.88
8 6.7 0.37 6.1 0.09 0.97
9 5.6 0.56 6.3 0.13 0.47
9.5 4.8 1.97 6.0 0.14 0.88

“Not estimated.
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Table 2. Physical and chemical data measured in Alberni Inlet.

Date 24 June 1971 Station 2.5 km Time 0900 PST Secchi 2% m

Weather wind calm, steady rain Surface temp. 13.7 C

Depth Oxygen Chlor NOa NOg PO,
(m) (mg/¢)  (mg/m®) (ug at N) (ugat N) (ugatP)
G- e g (. s N Gz v
0 9.9 0.57 0.9 0.07 0.14
1 9.8 0.70 0.4 N.E.? 0.38
2 9.5 0.58% 0.6 N.E.” 0.41
3 9.3 0.87 0.5 0.20
3.5 9.1 1.78 0.6 0.08 0.43
4 8.7 0.95 1.1 0.15 0.38
4.5 8.0 0.58 3.9 0.11 0.81
5 8.2 0.14 4.4 0.08 0.80
6 8.5 0.06 6.0 0.09 1.09
7 8.0 0.06* 6.4 0.09 1.04
8 8.8 0.32 2.8 0.14 0.85
9 8.0 0.06% Missing Missing Missing
10 8.7 1.19 6.0 0.08 0.61
15 6.1 Rejected 7.6 0.11 1.31
20 4.5 1.28* 9.5 0.17 1.41

*From mislabelling (unreadable) the 7 m and 9 m samples were
confused, as were the 2 and 20 m samples. We have put them
in their logical places.

®Not estimated.
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Table 3. Physical and chemical data measured in Alberni Inlet

Date 24 June 1971 Station 5 km Time 1523 PST Secchi 2 m

Weather rain, wind S 7 mph Surface temp. 13.5 C

Depth Oxygen C NO3 NOg PO,
(m) (mg/2) (mg, (ug at N) (g at N) (pg at P)
) ) ()
0 10.6 1.58 1.1 0.06 0.13
1 9.3 2.70 0.0 0.06 0.16
2 9.1 3.60 0.0 0.07 0.19
3 9.0 2.61 0.4 0.05 0.19
3.5 9.0 1.68 1.0 0.05 0.79
4. 9.0 0.99 2.5 0.05 0.50
4.5 9.1 0.72 2.9 0.04 0.60
5 9.3 0.72 3.5 0.05 0.67
6 9.6 0.41 2.5 0.03 0.64
T 9.8 0.00 3.2 0.04 0.72
8 9.6 0.75 4.8 0.04 0.74
9 9.8 0.28 4.9 0.04 0.77
10 9.8 0.41 5.7 0.10 1.57
15 9.5 0.37 6.5 0.10 0.97
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Table 4. Physical and chemical data measured in Alberni Inlet.

Date 24 June 1971 Station 8 km Time 1333 PST Secchi 2 1/2 m

Weather rain, wind N 9 mph Surface temp. 13.5 C

Depth Oxygen Chlor NOs NOz POs
(m) (mg/t)  (mg/m®) (ug at N) (ug atN)  (ug at P)
(ST - ) £ %)
0 8.7 3.60 0.1 0.04 0.16
I 8.7 3.02 0.3 0.06 0.20
2 8.7 2.90 0.7 0.04 0.17
2.5 9.3 2.78 0.0 0.05 0.34
3 9.5 2.81 0.5 0.11 0.30
3.5 9.3 2,23 1.6 0.06 0.43
4 9.2 1.01 2.7 0.09 0.67
5 9.6 0.71 4.5 0.06 0.80
6 10.2 0.46 3.5 0.05 0.67
7 10.4 0.52 3.4 0.07 0.73
8 10.7 0.46 4.7 0.05 0.77
9 10.4 0.41 5.5 0.05 0.79
10 10.6 Missing Missing Missing Missing
15 9.8 0.46 6.5 0.05 0.83
20 9.5 0.64 %) 0.06 0.97
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Table 5. Physical and chemical data measured in Alberni Inlet.

Date 24 June 1971 Station 12 km Time 1235 PST Secchi 2.5 m

Weather wind calm, light rain Surface temp. 13.5 C

Depth  Oxygen  Chlor, NOs NO, PO,
(m) (mg/L) (mg/m’) (ug at N)  (pg at N) (ug at P)
« 1) « 4 ) ( 4
0 9.4 1.33 0.1 0.09 0.30
1 9.6 Missing 0.4 0.08 0.28
2 9.4 3.17 0.3 0.09 0.40
3 9.8 3.52 0.1 0.07 0.38
3.5 9.4 3.13 0.4 0.07 0.26
4 9.4 1.68 0.5 0.08 0.36
4.5 9.4 0.13 2.0 0.05 0.59
5 9.9 0.79 2.8 0.08 0.67
5:5 10.6 0.51 3.2 0.07 0.79
6 10.7 0.28 3.3 0.06 0.73
7 10.4 0.13 4.7 0.08 0.99
8 9.9 0.26 5.8 0.10 0.97
9 9.4 0.17 7.4 0,14 1.06
10 9.4 0.52 8.8 0.10 0.98
15 9.0 0.41 10.6 0.14 1.17
20 8.5 0.52 10.3 0.23 1.24
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Table 6. Physical and chemical data measured in Alberni Inlet.

Date 24 June 1971 Station 20 km Time 1130 PST Secchi 3 1/2 m

Weather rain, wind N 6 mph Surface temp. 13.4 C

Depth Oxygen Chlor, NO; NOz PO;
(m) (mg/4) (mg/m”) (pg at N) (pg at N) (pg at P)
L ) ( ¢ ) « 2 )
0 9.6 5.97 0.0 0.05 0.23
1 9.6 5.39 0.2 0.04 0.30
1.5 9.9 5.12 0.3 0.04 0.21
2 9.6 5.33 0.2 0.03 0.21
3 10.4 5.45 0.2 0.03 0.12
4 10.7 5.05 0.4 0.02 0.11
5 10.9 2,34 15 0.03 0.42
6 11.2 1.65 1,5 0.03 0.54
7 11.2 1.57 1.4 0.03 0.56
8 11.8 1.29 1.2 0.02 0.51
9 11.8 - 1.0 0.02 0.48
10 12.0 0.95 1.2 0.01 Rejected
15 1347 0.62 1.5 0.02 0.55
20 11.4 0.54 2.2 0.02 0.72
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Table 1. Physical and chemical data measured in Alberni Inlet.

Date 10 August 1971 Station O km Time 0544 PST Secchi 1 m Weather industrial haze, wind N 3 moh
Surface temp. 20.0, 21.0, 21.2 C

Depth Conductivity Salinity Temperature Oxygen Chlor NC

(m) (,ﬂl.‘l_ﬁ_i) (%) (ec) (mg/2) (mg/m®) (u_a_z‘QN.) (pg at N) (ug at P)
(T em ) ( £ ) ( ¢ ) ( 1 )
0 4.5 2.9 18.5 6.1 2.18 0.3 0.22 0.90
1 4.6 2.9 19.0 5.4 2,01 0.5 0.35 1.49
2 5.9 3.9 18.8 5.9 0.67 0.3 0.16 0.61
2.5 7.9 5.2 18.9 6.1 0.91 0.4 0.08 0.43 :d
3 8.9 6. 18.6 4.6 0.94 0.0 0.13 0.59 !
3.5 19.2 14.2 15.4 4.8 1.13 3.1 0.14 0.64
4 26.2 20.9 13.1 4.6 1.02 4.0 0.14 0.74
4.5 30.7 26.4 11.2 5.1 0.45 9.1 0.20 1.02
5 32.6 28.8 10.4 5.4 0.46 10.5 0.22 1.05

6 33.6 30.7 9.0
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Table 2. Physical and chemical data measured in Alberni Inlet.

Date 10 August 1971 Station 2.5 km Time 1330 PST Secchi 2 m Weather clear, wind § 13 mph

Surface temp

Depth Conductivity Salinity Temperature Oxygen Chlor NOs NO; PO,
(m) (m_mhos) &) (°c) (mg/4) (mg/m’) (ug at N) (pg at N)  (ug at P)
cm ) ( 4 ) ( e ] ( t )
0 6.2 3.8 213 6.4 1.17 3.7 0.11 0.84
1 9.8 6.5 18.7 5.4 1.34 5.0 0.08 0.39
1.5 19.0 13.7 15.8 5.3 0.93 6.3 0.18 0.75 "
2 25.9 20.4 13.9 6.4 0.79 11.3 0.18 1.00 @
2.5 28.6 23.6 12.6 5.6 1.00 11.3 0.18 1.15 "
3 31.7 28.0 10.2 6.1 0.56 9.5 0.17 1.18
3.5 32.9 29.8 9.4 0.57 15.6 0.19 1.18
4 33.6 30.9 9.0 0.52 13.7 0.12 1.26
5 33.8 31.2 8.9 0.44 12.9 0.23 1.36
6 4,1 31.8 8.6 0.70 12.5 0.18 0.99
7 4.1 31.8 8.4 7.5 0.57 9.7 0.24 1.10
8 34,0 32.0 8.2 0.73 11.3 0.24 1.11
9 34.0 32.2 8.0 6.7 0.44 17.3 0.25 1.24
10 34.0 32.2 8.0 6.2 0.44 11.5 0.26 1.30
15 33.8 32,5 7.5 3.4 0.29 12.9 0.26 1.50
20 33.6 32.7 6.9 4.5 0.31 16.3 0.23 1.56
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Table 3. Physical and chemical data measured in Alberni Inlet.

Date 10 August 1971 Station 5 km Time 1210 PST Secchi 2 m Weather clear, wind N 3 mph

Surface temp. 21.6, 23.5, 23.5 C

Depth Conductivity Salinity Temperature Oxygen Chlor NOs NOz PO,
(m) (m_mhos) (%) (°c) (mg/g)  (mg/m®) (kg at N) (kg at N) (pg at P)
( em ) CL ) ¢ €)Y ¢ T
0 4.4 2.7 22,1 7. 2.41 1.0 0.12 0.37
1 6.0 3.8 19.2 7.4 1.68 Missing Missing Missing
1.5 8.8 5 18.8 8.2 1.56 2.1 0.13 0.49
2 14.6 10.1 17.9 6.9 0.98 4.0 0.18 0.68 i
2.5 17.5 12.6 16.2 8.5 1.09 4.4 0.16 0.76 w
3 28,2 22,9 13.5 7.2 0.78 9.7 0.16 0.93 '
3.5 31.0 26.5 111 7.7 0.88 8.2 0.20 1.09
4 32.4 28.4 10.6 7.8 0.81 8.4 0.20 1.12
5 33.2 29.7 9.5 8.0 0.60 9.6 0.22 1.22
6 33.3 30.1 9.3 8.8 0.53 8.8 0.23 1,17
7 33.4 30.8 8.7 9.0 0.45 9.4 0.26 1.22
8 33.4 30.7 9.0 8.3  Missing 9.8 0.27 1.23
9 33.3 31.1 8.4 8.0 0.49 11.5 0.27 1.32
10 33.4 311 8.5 8.8 0.40 11.6 0.27 1.27
15 33.0 3133 7.9 6.1 0.35 13.5 0.24 1.48
20 32.8 31.6 7.3 4.2 0.23 13.1 0.23 1.66
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Table 4. Physical and chemical data measured in Alberni Inlet.

Date 10 August 1971 Station 8 km Time 0918 PST Secchi 2 1/2 m Weather industrial haze, wind

calm Surface temp. 19.9, 20.8, 21.0 C

Depth Conductivity Salinity Temperature Oxygen Chlor NOs NO: POs
(m) (@iahos) & (&) (mg/4) (mg/m’) (ug at N) (pg at N) (ug at P)
( em ) T R S T B T T
0 9.4 6.2 18.6 6.6 0.71 0.5 0.12 0,39
1 9.6 6.4 18.5 6.6 1.56 0.8 0.15 0.44
1.5 17.0 122 18.2 6.7 1.71 1.0 0.13 0.46
2 26.0 20.7 13.5 6.9 1.99 0.8 0.10 0.46
25 28.7 23.9 11.8 Tk 1.41 6.8 0.19 Rejected
3 31.2 26.7 11.3 7.1 1.12 8.3 0.17 1.04
33 No observation. 7.4 0.86 8.1 0.17 1.09
4 32.6 28.6 10.5 7.5 0.98 8.4 0.17 1.04
5 34.3 31.0 9.4 7.8 0.87 8.6 0.20 1.05
6 34.5 31.8 91 8.6 0.71 8.2 0.20 1.02
7 34.5 31.8 9.0 8.3 0.49 8.8 0.24 1.08
8 34.5 31.9 8.8 8.3 0.61 8.3 0.26 0.99
9 3.5 31.9 8.6 8.2 0.61 8.3 0.24 1.12
10 34,5 32.3 8.3 8.2 0.61 9.9 0.26 1.13
15 34,2 32.6 7.8 el 0.60 11.3 0.27 1.35
20 33.9 32,7 72 5.8 0.45 15,3 0.24 1.49

- 9¢ -
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Table 5.

Physical and chemical data measured in Alberni Inlet,

Date 10 August 1971 Station 12 km Time 0735 PST Secchi 2 1/2 m Weather industrial haze, wind
calm Surface temp. 19.5, 19.6, 20.2 C
Depth Conductivity Salinity Temperature Oxygen Chlor NOa NO, POs
(m) (m_mhos) %) (°0) (mg/¢) (mg/m’) (ug at N)  (pg at N)  (ug at P)
( em ) ( 4 ) ( 4 ) ( 2 )
0 10.8 7.4 17.8 8.0 2.56 0 0.08 0.34
1 1.3 T 18.0 71 2,50 0 0.08 0.35
2 192 9.2 17.4 7.5 3.47 0.1 0.09 0.41
2.5 19.8 14.8 14.8 7.4 2.98 2.6 0.12 0.52
3 27.4 22.4 12.6 8.5 2,53 3.6 0.12 0.64
3.5 31.6 27.2 11.2 9.0 1.60 7.2 0.15 0.86
4 33.5 29.9 10.0 8.6 1.21 7.7 0.16 0.91
5 34.5 31.5 9.4 8.8 0.96 6.0 0.17 0.90
6 34.6 31.6 9.2 9.6 0.58 7.8 0.20 0.94
7 34.6 31.8 9.1 10.1 0.52 8.5 0.20 0.95
8 34.8 32.0 9.1 9.6 0.58 9.5 0.18 0.96
9 3.8 32.1 8.9 9.0 0.63 9.9 0.20 0.93
10 34,8 32.2 8.9 8.6 0.48 10.5 0.20 0.93
15 34.6 32.8 8.0 8.6 0.49 12,1 0.25 113
20 34.5 32.8 7.8 8.5 0.43 14.3 0.27 1.29

- I -
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Physical and chemical data measured in Alberni Inlet.

Date 9 August 1971

Station 20 km Time 1804 PST Secchi 2 1/2 m Weather clear, wind SE 23 mph

Surface temp. 20.5, 20.3, 20.3 C

Depth Conductivity Salinity Temperature Oxygen Chlor NOs NO2 POy
(m) (m mhos) * o) (mg/t) (mg/m’) (ug atN) (g atN) (ugatP)
( cm ) o ) OO, ) KRR D)
0 15.6 10.6 18.7 10.6 6.05 0.2 0.03 0.29
1 15.4 10.5 18.6 10.6 6.50 0.3 0.04 0.31
2 18.5 12,7 18.5 9.6 6.32 0.2 0.04 0.32
2.5 31.7 26.2 17.4 9.9 3.39 3.2 0.09 0.66 i
3 33.5 28.9 11,4 9.8 2,24 5.0 0.11 0.81 =
8.5 - - - no observation - - - 10.6 2.15 4.3 0.11 0.77
4 3.8 30.5 10.8 10.9 1.93 4.1 0.11 0.72
5 35.4 31.1 10.7 10.6 1.66 4.2 0.11 0.75
6 35,5 31.3 10.5 10.1 1.73 4.3 0.10 0.71
7 35.5 31.6 10.3 10.4 1.63 4.5 0.10 0.73
8 35.6 31.9 10.1 10.2 0.85 545 0.11 0.80
9 35.6 32.1 10.0 10.1 0.81 5.8 0.12 0.89
10 35.6 32.2 =7 9.8 1.00 5.9 0.12 0.81
15 35.3 32.6 9.0 9.9 0.70 5.9 0.16 0.95
20 35.0 32.9 4 9.9 0.41 6.6 0.19 0.93
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Table 7. Physical and chemical data measured in Alberni Inlet.

Date 9 August 1971 Station 29 km Time 1622 PST Secchi 6 m Weather clear, wind SSE 16 mph

Surface temp. 18.2, 18.6, 18.7 C
Depth Conductivity Salinity Temperature Oxygen Chlor, NOa NO2 PO,
(m) (m_mhos) * °c (mg/4) (mg/m’) (g at N) (sg at N) (ug at P)
( em ) ( ) ( t ) « ¢ )
0 26.3 20.1 15.1 10.1 3.25 1.9 0.06 0.54
1 27.6 21.6 14.2 9.0 3.61 1.7 0.06 0,52
1. 27.8 21.6 14.5 10.4 3.20 2.0 0.07 0.54 .
2 3.6 28.3 2.1 10.7 2,67 3.7 0.11 0.65 @
3 35.3 30.5 11.4 10.7 2451 4.6 0.10 0.77 d
4 35.7 31.6 10.6 10.6 1.67 5.4 0.11 0.79
5 35.7 32.0 10.2 10.1 1.47 6.1 0.11 0.83
6 35.7 32.2 9.8 10.6 0.81 6.4 0.12 0.90
7 35.7 32.2 9.5 10.2 1.16 6.8 0.12 1.35
8 35.5 32.6 9.2 9.8 1.22 6.7 0.13 0.95
9 35.5 32.7 9.0 10.4 1.10 6.4 0.14 0.89
10 35.4 32,7 8.9 9.9 1.02 7.7 0.14 0.99
15 35.2 33.0 8.4 9.6 0.84 7.9 0.17 1.03
20 34,7 33.2 7.6 8.2 0.55 12,2 0.24 1.33
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Table 8. Physical and chemical data measured in Alberni Inlet.
Date 9 August 1971 Station 37 km Time 1410 PST Secchi 7 m Weather clear, wind W 8 mph
Surface temp. 17.9 C
Depth Conductivity Salinity Temperature Oxygen Chlor_ NOz NO2 PO,
(m) (m_mhos) ) (°c) (mg/4) (mg/m’) (ug at N) (g at N) (ug at P)
C em ) U)ok REF R £ 6 )
0 30.5 28.0 14.6 9.4 3.28 1.0 0.04 0.33
1 30.6 28.2 13.8 10.2 2,37 2.2 0.06 0.50
2 31.4 2951, 12.5 10.1 2,11 2.8 0.07 0.61 .
2.5 3238 29.9 Ee2 10.2 1,85 4.0 0.12 0.68 Py
3 35,3 29.4 11.1 10.1 1.45 4.8 0.11 0.76 )
4 39.3 31.2 11.0 10.1 1.53 5.4 0.11 0.79
5 35.2 332 10.4 9.8 1.28 7.0 0.13 0.93
6 35.0 31.6 10.2 9.4 1.14 7.8 0.14 0.93
7 34.9 LS 9,2 9.3 1.11 8.0 0.15 1.07
8 34.8 31.6 97 9.3 1.09 8.4 0.15 1.06
9 34.7 31.8 951 9.1 0.89 1.9 0.16 1.05
10 34.6 31.9 91 9.1 0.86 8.4 0.16 y B
15 34.5 31.9 8.9 8.8 1.04 9.6 0.17 1.18
20 34.2 32,5 8.2 7.5 0.98 12,1 0.19 1.51
25 33.9 32,2 7.8
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Appendix III

In the experiments reported herein and many to follow, a sub-
mersible pump developed at the Pacific Biological Station by Mr. L. D. B.
Terhune was used. The pump was designed to draw water from a thin stratum
and theoretically would not affect the oxygen content of the pumped water.
This expectation was tested 11 June 1971 at the 2.5 km station. The
procedure of obtaining a conductivity profile and pumped samples was as
detailed in the text. Following this, a series of water samples was
obtained using Fjarlie bottles at the same depths. In both cases dissolved
oxygen was determined by the Winkler method.

Results are given in Table 1, and plotted in Fig. 1. There is
generally good agreement between the two sets of data. Both reveal an
abrupt drop in oxygen at the halocline with a distinct oxygen minimum
immediately below the halocline. A sub-halocline Oz maxima is shown by both
sets to underlie the minima and below this the characteristic decline in
oxygen with increased depth is evident.

There are three possible causes of differences between the two sets
of data. One is error caused by the apparatus, although it is hard to
imagine why pumping should increase dissolved oxygen. A second possible
cause is that the two sets were obtained more than 30 minutes apart, up to
1 hr at the deepest depth sampled, and water movements in the column would
dictate that different water was sampled even though the geographic
coordinates of the station remained the same. A third possible cause is that
the pump drew water from a thin stratum, something like 3-5 cm maximum,
while the Fjarlie bottles integrated water over about & m in depth. For
these reasons, the effect of the pump on dissolved oxygen is likely to be
much less than is indicated by an uncritical look at Fig. l.




Table 1.

Appendix III

Comparison of dissolved oxygen determinations
on water obtained by submersible pump

with those obtained on water obtained by Fjarlie bottles.

Alberni Inlet, 2.5 km, 11 June 1971.

Depth Fjarlie Pump
(m) (mg/2) (mg/2)
0 6.0 6.1
1 6.0 5.9
2 6.1 5.8
3 6.0 5.8
4 4.9 5.6
5 3.3 2.9
6 4.5 4.4
o 4.2 5.4
8 3.9 4.4
9 3.0 4.4
10 3.1 3.4
15 l.1 2.0
20 1.5 1.6
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Fig. 1. Comparison of oxygen profile obtained with samples drawn by
submersible pump (solid line) with those obtained with a Fjarlie
bottle (dashed line). Conductivity (m mhos/cm) profile shown for

reference. 2% km, Alberni Inlet, 0820-0946 PST, 11 June, 1971.




