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~ INTRODUCTION
During the N77%1A cruise, from November 5 through November
13, 1977, a series of measurements were made on the hydrography,
suspended particulate matter (spm), nutrients, first aﬁd second
trophic level biomasses, primary productivity‘and zooplankton
species for the purpose of gaining concurrent winter time infor-
mation on these parameters. The cruise was organized by combining
five days of ONR ship time with four days of DOE ship time. The
experimental area for this winter cruise was selected from those
areas in which we had a great deal of summertime information

and‘in which the general bottom topography is smboth and simpTe

{within latitudes 44°-40.0'N to 45°20'N).




CRUISE NARRATIVE

A series of stations were selected a1ong'45°20'N latitude
nominally at 1, 3, 5, 7, 9, 11, 13, 15 and 20 n.m. from Cape
Lookout (see following pages for maps). A rapid transect was
run (station 6-1 to 6-8) with no water samples being taken.
These stations were then repeated (station 6-9 to 7-8) with
rosette water samples taken at twelve depths selected to repre-
sent the surface euphotic layer and the deeper layers of clean
and turbid water as determined by real-time plots of the beam
transmission and temperature structure. A time series was then
taken with 36 hours of replicate casts 10‘n.m. offshore (Station
7-9 to 9-4). The transect was repeated twice taking rosette
samples (Station 9-5 to 10-3 and Station 10-4 to 11-1). A

second time series station was then occupied 14 n.m. offshore

(station 11-2 to 13-1). Finally, a rapid transect, with no
rosette samples, was taken along the same 45°20'N line (Station
13-2 to 13-10) followed by a short rapid transect ten miles to
the south with stations at 1, 3, 5, 7 and 9 n.m. offshore.

Weather conditions during the cruise were very Qevere; two
well-developed storms accompanied by gusts exceeding 40 kts passed
through the area forcing temporary suspension of sampling at the
14 n.m. time series station from 0400 to 1900 November 11 and
from 0500 November 12 to 0130 November 13. Our measurements were
made under very rough winter storm conditions, conditions in which
direct field measurements were previously lacking.

Procedures and methods of observations including instruments,
their calibraiton, and data reduction are described in separate

sections under each parameter along with the corresponding data.
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~ HYDROGRAPHIC AND TRANSMISSION DATA



HYDROGRAPHIC AND TRANSMISSION DATA

Hydrographic data on cruise W7711A was collected with a CTD designed and
built by the OSU optics group. Analog values proportianal to temperature,
pressure, and conductivity are input to a data logging package which records
digitized data on a cassette tape. Real time data was obtained by using
several voltage controlled oscillators (VCO) in the data logger package to
produce FM multiplexed signals up the conductive cable. Decoding these
signals at the surface allowed plotting of temperature, pressure, and light
transmission and allowed for the intelligent choice of sampling depths for the
attached rosette sampler which held twelve 5 1 sample bottles.

The data logging system sampled once per two seconds. The range of the
pressure sensor was 450 psi (ca. 300M) and with the 12 bit converter, one
part in 4096 equals a resolution of 8 cm. Tne temperature probe was calibrated
for a range of -1 to 28°C with a resolution of 0.01°C. The conductivity
sensor is temperature compensated and has a range of 0 to 65 mmho and resolution
of 0.02 mmho. Overall system error is estimated to be 0.4 M, 0.04°C, and
0.07% salinity-

A beam transmissometer designed and built by the OSU optics group
measures the transmission of red light (660 nm) through a 1 M folded path.

This instrument is designed to be insensitive to dissolved organic matter,
changes in ambient light and temperature, but highly sensitive to suspended
particulate hateria]. ‘A thorough description of the electronics and theory

of operation is found in Bartz, Zaneveld and Pak (1973). This instrument is
also interfaced to the data logger and VCO. Range is O to 100% transmission
with a resolution of 0.025% and accuracy of 0.1%. The instrument is calibrated
by setting the value in air to the theoretical value of 87.1% which is computed

for 660 nm 1ight losses at the various optical interfaces.
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On several casts an irradiance probe to determine the submarine 1ight
field was interfaced to the data logger. Because of ‘problems with this sensor
on some casts and its removal on many, this data is not included in this

data report.

Bartz, Robert, J. Ronald V. Zaneveld and Hasong Pak, 1978. A Transmissometer
for Profiling and Moored Observations in Water. SPIE Vol. 160, Ocean

Optics V. 1978.

Data Processing

The cassette tapes were processed on a PDP 8/L computer system after
the cruise. Standafd equations wefe used for computing salinity and density
(sigma-T) at depth changes of 1 meter. This data set was then edited to
remove grossly erroneous points and plotted in the following figures. Both
the down cast and up cast are shown for each station with the station time
being the start of down cast time (Pacific Standard Time). The temperature
trace on the up casts of some stations has been modified by adding 2cC°
spikés to the trace to indicate the depths at which rosette water samples
were taken. Samples were a]wayswtaken at the greatest depth reached but
this sampling was not usually indicated on the plot.

Standard depth values are listed for each station on the page facing
each plot. ‘These values were obtained by appling a 3 pbint smoothing
function to the data used in each down cast plot and then linearly

interpolating to the desired standard depth.




w7741A STA 6-1 11~06~77 1315 IN CAST

DEFTH TEMFP SALINITY SIGMA-T ZTRANS
5.0 11.15 32.14 24 .55 35.98
10.0 11.14 32.16 24,57 38.60
15.0 11.16 32.17 24.57 37.04
20.0 i1.28 32.31 24,66 32.91
25.0 11.38 32,59 24.83 47,05
30.0 11.38 32.61 24.87 49.53
35.0 11.39 32,63 24,89  40.94
40.0 11.36 32.67 24.92 40,13
42.1 11.33 32.69 24,91 44.98
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W77241A  STA 6-2 11-06~77 1400 DN CAST

DEFTH TEMF  SALINITY SIGMA-T ZTRANS

3.0 11.27 32.460 24.89 52.91
10.0 11.28 32.60 24.89 53.52
15.0 11.28 32,62 24.89 53.952
20.0 11.28 32.63 24.91 53.99
25.0 11,29 32.62 24,90 51.78
30.0 11.2 32.63 24.91 53.76
35,0 11.30 32.65 24.92 50.00
40.0 11.32 32.68 24.94 44,03
45.0 11,30 32.69 24.95 40,12
50.0 11.29 32.70 24.96 37.94
60.0 11.22 32.74 25.00 30.62
70.0 11.20 32.73 25.01 29.31
80.0 11.08 2.79 25.06 28,02
81.5 11.03 2.82 25.10 29.351
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W77p1A STA 6-3 11-06-77 1500 IN CAST

DEFTH TEMP  SALINITY SIGMA-T ZTRANS

9.0 11,65 32.42 24.468 54.70
10.0 11.64 32.41 24,67 54.77
15.0 11.63 32.44 24 .69 S54.77
20.0 11.59 32.44 24.71 54.93
25.0 11.46 32.52 24,79 595.43
30,0 11.38 32.58 24.85 55.92
35.0 11.34 32.61 24.87 56.31
40.0 11.34 32,65 24.91 56.24
45.0 11.32 32.69 24,94 56,49
50.0 11.31 32.73 24.98 56.94
60.0 11.28 32.77 25,01 55.82
70.0 11.27 32.78 25.02 55.09
80.0 11.11 32.83 25.09 48,59
?0.0 10.83 32.89 25.19 37.79

100.0 10,50 33.01 25,34 41.11
101.4 10.45 33.03 25:346 42,55

4




Gl

TRANGMISSTON x
13 50

2] m
i &2 1 I J
PENSITY (SIGMA T) ~
2 2 25 26 27 2B
&= F & i I i
SALINITY (PPI) =+
. N 4 I‘ %
2 e 2 ? i _
. ' TEMPEPATURE €
6 6 19 12 14 16
o L L 1 L v
54 ~on
(&)
&)

(o) —0s
™ &
2 C
s g

o

Y ..
3

E— N
[

&

N i

€ T ¥ T T 1N
Q

W?711A STA. 6-3 11-06-77 1500 DN (AST

TRANGMISSION x
13 59

| { 1 1 18'3 J”U
DENGITY (510MA 1) +
23 21 5 26 ) % -
| 1 1 1 i §
SALINITY (PPT) =
3i 32 33 34 35 36
1 1 ) t 1 J
TEMPERATURE. &
[ =4 19 12 14 16
o 1 i ! 1
Q@
&
K
8
N_( .
8
E g
2
A z
-l
£y
9
T B
4

Sl
i

WI7118 STR. §-3 i1-05-77 1500 WP (AST




W7741A S8TA 6-4 11-06-77 1600 DN CAST

DEFPTH

3.0
10,0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.0
80.0
20.0

100.0
110.0
1175

TEMP SALINITY

11.91

11,91
11.91
11.91
11.90
11.74
11.65
11.40
11.32
11.31
11.16
10,62
9,59
9,45
9.28
9.14
8,65

32,25
32,26
32,26
32.28
32,30
32,38
32,46
32,66
32,71
32,72
32,78
32,91
33,22
33,27
33,28
33,35
33,48

SIGMA-T

24.50
24.51
24,50
24.52
24,54
24,63
24,71
24.91
24.96
24,97
25.05
25.24
25.66
25.71
25.75
25.83

26.01
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XTRANS

53.88
54.83
54,85
55.26-
56.00°
58.43

58.35
S56.44
55,50
49 .49
54.20
53.14
47 .99
43,44
38.20
27.66
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w7z81A STA 6~5 11-06-77 1720 DN CAST

DEFPTH

9.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.0
80.0
?20.0

100.0
110.0
120.0
118.7

TEMP SALINITY

11.91
11.92
11.93
11.91

11.91
11.93

11.98
11.95
11.79
11.19
10.48
?.32
8.83
875
?2.09
?.68
10.41
10.48

32.11
32.12
32.11
32.13
32.14
32.13
32.39
32.40
32.45
32.61
2.82
33,24
33.42
33.45
33.98
34.67
36,07
36.13

SIGMA-T

24,39
24,40
24,39
24,41

24.41
24.41

24,59
24.61
24.68
24.91
25.20
25.72
25.93
25.96
26.01
26,77
27.73
272.73
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ZTRANS

S54.79
54.83
54,88
54.97
55.21
56.14
59.99
60,38
61.07
61,02
50.24
35.66
28.71
28,30
30,72
34.60
33.31




6l

TAANSMISSTON %
10

20 30 S0 &0 70
L i 1 i | J
PENSTTY (S16R T _+
<] 24 25 2% re) 28
1 h ] ! h ]
SALINITY (FFT) &
31 r e} 34 35 36
L )1 1 i )
TEMPERATURE ©
6 8 10 12 14 16
o i 1 . [ -
8 ] b !
} 8
____—n—-"//
8
3
: 3
£
4 3
i
4
§ T 4 T T

WI11A STA 6-5 11-06-77 1720 DN CAST PARTIAL




W7751A STA 6-6 11-06-77 1830 DN CAST

DEPTH

5.0
15.0
20.0
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g0.0
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TEMP - SALINITY

12,05
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12.03
11.98
11,97
11.57
10.97

?.33

8.86
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8.24

32.09
32.10
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SIGMA-T

24,35
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24.36
24.39
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24.37
24,49
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25.92

26.06
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M7Z£19 STA 6-7 11-06-77 2010 DN CAST

LEPTH TEMP SALINITY SIGMA-T - ZTRANS

5.0 11.87 32,10 24,39 54,29
10.0 11.89 32.11 24,39 53.94
15,0 11.88 32.12 24.41 55.93
20.0 11.88 32.12 24,40 55.93

- 25.0 11.89 2,10 24,39 92957
35.0 11.93 32.13 24 .40 55.87
40,0 11.96 32.14 24.41 . 56.14.
45.0 11.97 2,14 24,40 56.97
50.0 11.55 32.33 24.62 99.71
60.0 ?.84 32,67 25.19 62,12
70.0 8.40  32.84 25.54 63.03
80.0 8,49 32.96 25.63 63.16
?0.0 8.33 33.23 25.86 63.11

100.0 8.33 33.40 25.99 63.28

110.0 8.25 33.49 26,07 62.96

12040 w29 33.59 26.14 62.73

13050 8.24 3367 2622 61,99

140.0 8.25 33.71 2624 61.72

1.60.0 8.04 33.83 26.37 44,20

170.0 8.00 33.86 26.40 49,25
180.0 7.93% 33.88 26,43 44,46
188.5 7.85 33.90 26.446 48.25
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W7ZI1A STA 6-8 11~06-77 2115 DN CAST

DEFTH TEMP SALINITY SIGMA-T ZTRANS

S.0 11.91 32.17 24,43 = 55.77
10.0 11,92 32.18 24,44 96.19
15.0 11.92 32.18 24,44 56.31
20.0 11.93 32.18 24.44 56.15
25,0 11.92 32.19 24,45 96.21
30.0 11.92 32.19 24.44 96.24
35.0 11.93 32.19 24,44 56.09
40.0 11.93 32,18 24,44 56.04
45.0 11.93 32.19 24,44 55.995
50.0 11.92 32.18 24,44 S56.26
60.0 16.83 2,55 24,92 60.61
70.0 8.96 32.94 25,54 62.27
80.0 8.48 33.16 25.78 62.66
20.0 8.25 33.27 25.91 63.14

100.0 8.12 33.40 26,02 63.44
110.0 8.20 33.50 26,09 63,22
120.0 8.11 33.61 26.18 63.26
130.0 8.06 33,47 26.25 6335
140.0 8.07 33.77 26.32 63.09
150.0 793 33.85 26.40 63.17.
160.0 7.98 33.86 = 26.40 62.81
170.0 7.82 33.88 26.44 62.91.
180.0 7:76 33.90 26.47 62.77
190.0 769 33.92 26.50 62.46
200.0 7.+60 33.95 26.53 62.05
210.0 7.55 33,93 26.32 61.80
220.0 7.+51 33.93 26.53 62,24
230.0 7.47 33.95 2655 59.07
240.0 7.38 33.93 26.56 58.95
250.0 7.+30 33.97 2659 98.74
260.0 7.+30 33.95 26.57 58.25
263.8 7.29 33.95 26,57 96417
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W77L1A  STA 6-9 11-06-77 2250 DN CAST

DEFTH TEMF  SALINITY SIGMA-T ZTRANS

S0 11,78 32.15 24.44 55.18
10.0 11.78 32.16 24,45 595.91 .
15.0 11.78 32,15 24.44 293,02
20.0 11.78 32.13 24,43 95.25
25.0 11.77 32.18 24.47 56.09
30.0 11,75 32.15 24.45 56.33
35.0 11,73 32.13 24,43 96491
40,0 11.46 32.20 24,53 58.953
45.0 10.30 32,39 24,89 60.37
90.0 ?.10 32.57 25.23 62.48
60.0 8.51 2465 25.38 62495
70.0 8.04 32.75 25,53 63.27
80.0 7.79 33.01 25477 63,37
70.0 7.76 33.19 25.91 63.64

100.0 7.87 33.40 26.07 63.12
110.0 8.01 33.54 26,15 62.41
120.0 8.03 33.67 26.24 62.83
130.0 g.00 33.73 26,30 62.11
140.0 8.02 33.77 26,33 62.74
150.0 7.85 33.82 26,39 62.61
160.0 7.63 33,83 26.43 63.52
170.0 7 .49 33.86 26.48 63456
180.0 7.58 33.92 26.51 63.09
190.0 7.44 33.92 26.53 63.30
200.0 736 33.94 26.55 63.32
210.0 7421 33.88 26,53 63.38
220.0 7.09 33.96 26.61 63.41
230.0 7.02 - 33.95 26.61 63.17
240.0 6.99 33.98 26,64 61.93
250.0 6092 33.98 26.64 41.47
260.0 6.89 33.97 26.64 61.72
270.90 6.74 33.98 26467 63.07
280.0 6.69 34,00 26,70 62,70
290.0 6.35 34.04 26.74 61.81
300.0 b.74 34.03 26.75 62.76
200.6 692 34.01 26.74 63.11
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w7714 STA 7-1 11-07-77 0240 DN CAST

DEFTH TEMF SALINITY SIGMA-T ZTRANS

9.0 11,90 32.11 24,39 56.28
10.0 11.90 32,11 24.39 56.70
15,0 11.90 32.12 24.40 5657
20.0 11.90 32.11 24,39 956 .60
25.0 11.90 32.10 24,38 56.63
30.0 11.90 32.12 24,490 96.77
35.0 11.75 32.2 24,50 57.93
40,0 10.65 32.96 24,97 61.12
45.0 10,20 32,65 25.12 61,58
50.0 ?.39 32.71 25,29 61.68
60,0 8.89 32.95 25.56 61,68
70.0 8.53 33,02 25,72 62,50
80.0 8.43 33.27 25.88 63.21.
?0.,0 8.24 33.36 25.98 63.04

100.0 8.20 33.54 26.13 63.14
©110.0 8,13 33.65 26,22 63,18
13¢.0 8.00 33.65 26 .24 63,16
150.,0 7.86 33.84 26,40 b62.79
1460,0 7.85 33.87 26.43 61.39
170.,0 7.789 33.88 26.4%5 59.01
180.0 7.74 33.89 26.47 61,01
120.0 7.71 33.70 26.33 60,80
200.0 763 33.93 26.51 60,39
210.0 7.91 33.98 26,57 61.26
220.0 7.41 33.94 26,55 57.21
230.0 7+30 33.96 26.58  57.86
240.0 7.01 33.97 26,63 57 .95
250.0 b.76 33.98 2667 97.19
260.,0 b6:67 33.98 26.69 58,50
270.0 64+ 60 33,98 26.69 . 54 .56
280.0 6.39 34,00 26.74 55,89
220,0 6+26 34.16 26,87 48,15
300,90 6,18 "34.04 26,79 39.16
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W7 1A STA 7-2 11-07-77 0520 DN CAST

DEFTH TEMF SALINITY SIGMA-T . ZTRANS
5.0 11.8% 32,08 24.37 57.25
10.0 11.89 32.08 24,37 57.51
15.0 11.89 32,09 24.38 57.34°
20.0 11.88 2409 24.38 57.02
25.0 11.89 32.10 24.39 5735
30,0 11.89 32.08 24,37 57.34
35,0 11.89 32.04 24,33 57.30
40,0 11.89 32,11 24.40 57.51.
45,0 11.60 32.25 24,56 59,46 .
50,0 .79 2.69 25.20 62.06
. 60,0 8,465 32,76 25.44 62,83
70,0 8.25 32,88 25.61 63,06
80,0 8.27 33.00 25.69 63,13
?0.0 8.19 33.19 25.84 63.18
. 100.0 8.30 33.48 26.06 463,30
110.0 8.26 33.59 26,15 62,91
120.,0 8.23 35.74 2627 61,63
13040 8417 33477 26431 462,07
140.,0 8,13 33.79 26.33 61,67
150.0 8,07 33.85 26+38 61,40
160,0 8,00 33.84 26 .38 46,21
170.0 7.94 33+90 26,45 41,2
180.0 7+95 33.921 26445 604,70
i90.0 7.87 33.93 26,48 60,84
200,0 74+76 33.94 2650 61,598
207.3 769 33.94 26.51 57.63
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W77i1a STA 7-3 11-07-77 0800 DN CAST

DEFTH TEMF  SALINITY SIGMA-T ZTRANS

5.0 i1.87 32,13 24.41 51.55
10.0 11.91 32,15 24,42 57.47
15.0 11.91 32,15 24.41 57 .45
20.0 11.91 32.11 24,39 5755
25.0 11,91 32.16 24.43 57.59
30.0 11.921 32,15 24,42 57 .68
35.0 11,93 32.14 24,41 57.69
40.0 11.89 32.19 24,45 a98.26
45.0 11.24 32.47 24,78 61.01"
50.0 10.39 32,55 25,00 62.04
60,0 8.69 32,77 25.44 62.81
70.0 8.54 32.88 25.56 63.10
80.0 8.54 33.17 25.78 62,88
?0.0 . 8,58 33.39 25.94 48,58

100.0 8.69 33.49 26.00 28.57
110.0 8,35 33.54 26,10 54.82
120.0 8.36 33.64 26.18 39.74
130.:0 8.28 33449 26407 50420
140,0 g.19 33.73 26.27 57.:82
150.0 8,13 33.79 26,33 47 .08
1600 8.04 33.85 26.39 47,68
170.0 8,01 33.86 26,40 43,89
173.6 ~  B8.+40 33.87 26.42 36.20
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W77f1A STA 7-4 11-07-77 1000 DN CAST

DEFTH

5.0
10.0
15,0
20.0
25.0
30.0
35.0
40.0
45.0
5000
60.0
70,0
80.0
90.0

100.0
110.0
120.0
130.0

140,0

TEMP SALINITY

11.77
11.78
11.78
11.80
11.82

11.895

11.87
11.83
11.65
11.42
10.10
?.38
?.09
8.80
8,73
8.70
8.62

8.:55

8 49

8.17
8.05

2.24
32.25
32.24
32.26
32.24
32,30
32.35
32.41
32.37

32.51

- 32.90

33.06
33.36
33.45
33.49
33.90
33.54
33.48
33.71
33,74
33.78

SIGMA-T

24,51

24,52

24,51
24.53
24,51
24.54
24,39
24,63
24,64
24,79
25.32
25.96
25,835
25.96
26.01
26.01
26406
26.02
2621
26.29

26.34

ZTRANS

47,85
56,01
56,31
56466
57.01

97 .20

58.25.

52.91
60.40
60.78

61.56.

59.03
43,90
36.42
29.25
28.035
28.02

- 28.88
30,41~

38.60
38.24

e o
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W77414 STA 7-5 11-05-77 1140 DN CAST

DEPTH TEMF  SALINITY SIGMA-T ZTRANS

5.0 11,59 2.17 24,49 25.86
10.0 11.57 32,40 24,67 54,23
15.0 11.54 32.44 24,72 55.13
20,0 11.51 32.36 24,466 55.16.
25.0 11.48 32.45 24,73 55 .64
30.0 11.47 32.45 24,73 56.28
35.0 11.48 32.48 24,75 57.18
40.0 11.48  32.50 @ 24.77 58,13
45,0 11.38 32.65 24,90 58,32
50.0 11.33 32,72 24,96 5767
60.0 11.15 2.69 24.98 53,08
70.0 10.46 33.00 25.33 53.16
80.0 9.16 33,22 25,73 52.98
90.0 8.91  33.36 25.68 44,90

100.0 8,73 33.47 25.99 32.60
110.0 8.466 33.49 26.01 28.29
120,0 8.58 33.55 26.07 29.11
130.0 8.44 33.63 e T 30.24
135.0 8.66 33.76 26,30 31.42
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W7 714

DEFPTH

3.0
1000
15.0
20.0
25.0
30,0
35.0

40.0

45.0
50.0
60.0
70.0
80.0
90.0
100.0
110.0
120,0
130.0
140.5

§TA 7-5B 11-07-77 1200 DN CAST

TEMF

11.69
11.46%2
11. 46
11.58
11.58
11.58
11.58
11.53
11.36
11.32
10.98
.73
?.07
8.84
8.75
8.67
8,599
8,327
8.54%

8,12

SALINITY

32.33
32.33
32,33
32,43
32.42
©32.45
32.51
32.68
32+.70
32.85
33,12
33,31
33.40

33.47

33.52
33.99
33464
33,78
33.80

SIGMA~T

24.60
24,60
24.61
24,70
24.69
24.72
24.77
24,93
24,94
25.13
25.55
25,80
25.91
25.98
26,03
26,04
264,18
26,32

- ZTRANS

54,79

55.09

54.95

55,39
56,82
57.51
57.81
58,26
57 .84
56,84

51,60

57,40
47,44

39,36
30,67

28.69
29.26
30465
31.84
31,09
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w7zf1a STA 7-6 11-07-77 1445 DN CAST

DEPTH TEMP SALINITY SIGMA-T ZTRANS

340 11.54 2.45 24.72 51,06
10.0 11.51 32445 24.73 54.30
15.0 11.48 32.47 24.75 54.56
20.0 11,41 32,54 24,81 54.92
29.0 11.40 32,54 24.82 55,56
30.0 11.39 32.957 24.84 56.04
35.0 11.39 32,63 24.89 56475
40.0 11.32 32.74 24.98 S7.24
45.0 11.32 32.73 24.97 57.74
50.0 11,29 32.76 25,00 57.00
60.0 11.10 32.81 25.08 92,22
70.0 10.64 33.01 25.31 50.78
80.0 9.36 33.32 25.77 49.51
90.0 ?.04 33.34 25.84 @ 47.08

100.0 8.72 33.42 25.94 38.21
108.8 8.49 33+97 26.10 30.54
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W77%1A STA 7-7 11-07-77 1611 DN CAST

DEFTH

S5+0
10.0
15.0
20.0
25.0
30.0
3540
40.0
45.0
50.0
60.0
70.0
80.0

88.2

TEMF  SALINITY

11.15
11.23
11,29
11.31
11.32
11.30
11.30
11,30
11.30
11.22
11.03
10.88
10.40

32.32
32.40
32,53
32.61
32.64
32.64
32.69
32.68
32.48
32,70
32.76
32.80
32.86
33.02

SIGMA-T

24,69

24.75

24,84
24,89
24,91
24,91
24,94
24,94
24,95
24,96
25,02
25,08
25,15
25.36

XTRANS

40.13
44,40
50.32
53.83
55.495
55.78
55.42
95.12
54.26
51.30
45.59
42.57
42.58
39.67
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W7711A STA 7-8 11-7-77 1800 DN CAST

DEFTH TEMFP  SALINITY SIGMA-T #TRANS

5.0 11.07 32.15 24,57 42.65
10.0 11.12 32.18 24,59 44,52
15.0 11.17 32.30 24,67 45,15
20.0 11,32 32,58 24.86 43,60
25.0 11.36 32.62 24.88 44,81
30.0 11.35 32.63 24.89 45,77
35.0 11.34 32.62 24,89 46.18
40,0 11.33 32.66 24,92 44,85
45.0 11.33 32.67 24,93 435.11
50.0 11.27 32,69 24.95 40.57
60.0 11.17 32.75 23.02 42.48
623 11.15 32.77 25.04 41.00
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jN?#ﬁlA STA 7-9 11-07-77 2000 DN CAST
DEFTH TEMF SALINITY SIGMA-T ZTRANS

5.0 11.84 32.18 24,45 55.84

10.0 11.84 32.19 24.46 55.90
15.0 11.84 32,21 24,47 99579 -
25.0 11.86 32.20 24,47 55.95
30.0 11.86 32.23 24.49 56.79
35.0 11.83 32.34 24,58 58.17°
40.0 11.56 32.42 24,70 60.49.
50.0 10.41 32.56 25.00 61.88
60.0 ?.06 33.07 25.62 62,04
70.0 8.95 33.35 25.86 47 ,.81.
80.0 8.70 33.42 25.95 39.35
20.0 8.48 33.71 26.18 35.40
74.3 8.92 33.33 25.84 42,35
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Ww7AL1A STA 7-10 11-7-77 2200 DN CAST

REPTH TEMP SALINITY SIGMA-T ZTRANS

5.0 11,82 32.23 24,50 56.02
15.0 11.84 32,23 24.50 55.31
20.0 11.84 32.19 24.46 56.27
25.0 11.84 32.23 24,50 56.36
30.0 11.84 32.47 24,67 56.98
33.0 11.80 32.45 24.67 58.44
40.0 10.52 32.45 24.89 61.41
45.0 ?.23 32.64 25.26 62,78
50.0 8.95 32:66 25.33 62,80
60.0 8.56 32.86 25.54 62.98
70.0 8.74 33.13 25.71 62.35
80.0 8.93 33.36 25.87 45 .29
?0.0 8475 33.44 25.96 34.89

100.0 8.63 33.49 26.01 32.44
110.0 8.35 33.59 26,11 52,22
120.0 8.24 33,70 26.24 60,56
130.0 8.17 33.76 26.30 57.41
140 .9 8.05 33.85 26.39 47 « 34
150.0 g.02 33.86 26,40 47.28
160.0 7.97 33.87 26,42 45.85

1700 7.922 33.89 26.43 33.86
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W7A%1A STA 8-1 11-08~77 0010 DN CAST

DEPTH

5,0
10.0
15.0
20,0
25.0
30,0
35,0
40,0
45,0
50,0
60,0
70,0
80.0
90,0

100.0

110.0

120.0
130.0
140.0
150.0
160.0
167.6

TEMP

11.75
11.78
11.78
11.79
11.80
11.80
11.82
11.82
11.10
9.62
8.80
8.5%
8,75
9,00
8,69
8.64
8.45
8.29
8.15
8.04
7.99
7.96

SALINITY

32.26
32,24
32,27
32,27
32,25
32,28
32,29
32,23
32,46
32.61
32,78
32.87
33,13
33,37
33,50
33.51
33,58
33,59
33.89
33.85
33,87
33.87

SIGMA-T

24,53
24,52
24,54
24,54
24,51
24,54
24,54
24,50
24,81
25,18
25,44
25,54
25.72
25.86
26,01
26,03
26,12
26,15
26,40
26,39
26,41
26,41

50

ZXTRANS

54,90
56 .53
56,71
56 .55
56.57
56 .54
56499
57 .85
58,90
61.90
62.83
63,00
60,17
44 .86
33,92
30,38
40,03
49,15
53,37
47.81
39.48
34,71
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W7ZK1A  STA 8-2 11-08-77 0200 DN CAST

DEFTH

S5.0
10.0
15.90
20,0
25.0
30.0
35.0
40.0
45,0
50.0
60.0
70.0
80.0
20.0

100.0
110.0
120,0
130.0
140.0
150.0
157.8

TEMF

11.69
11.71
1i1.72
11.72
11.75
11.75
11.77
11.74
11.02
10.22
8.96
?.04
8.94
8.70
8.70
8.64
8.57
8,40
8.19
8,09
8.03

SALINITY

32.2

32.30
32.30
32.28
32,30
32.29
32.30
32,33
32.48
32.64
32.75
33.08
33.33
33.46
33.49
33.53
33.54
33465
33.85
33.84
33.89

SIGMA-T

24,596
24,57
24.57
24.56
24.57
24.56
24,56
24,59
24.84
25.10
25.39
25.63
25.85
25.98
26.01
26.05
26406
246,18
2637
2637

26.39

% TRANS

55.11
56,73
56.79
- 56.78
57.01
56.93
57.21
57.83
61,09
62,33
62.48
59.86
49.73
38.06
30.74
29.85
29,73
34,49
48.41
44,20
43,22
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W72L1A STA 8-3 11-08-77 0400 DN CAST

DEPTH TEMF SALINITY SIGMA-T  ZTRANS

9.0 11.79 I2.21 24,49 56.59
10.0 11.82 32.22 24,49  57.30
15,0 11.83 2,23 24.50 57.17
20,0 11.84 32.24 24,50 57 .30
25.0 11.84 32.23 24,49 57.37
J30.0 11.84 32.22 24,48 5729
35.0 11.81 32.27 24,53 97.82
40.0 11,49 32,41 24 .69 60.56
45,0 10,06 32.62 25.11 61.84
S50.0 8.92 2.75 = 25.40 62.78
60,0 8.61 32.88 25.55 62.85
70.0 .02 33.30 25.81 446,26
80.0 8.71 33.48 26.00 33.85
?0.0 8.65 33.53 26 .05 30,03

100.0 8.63 33.55 26,06 29.07
110.0 8,957 33.57 26,09 30.41
120,0 8.40 33.:.63 26.16 34,29
130,90 8.28 33.71 26 .24 42,86
150.0 8.18 33,75 26,29 955,32
159.4 8.07 33.86 26,39 48,40
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W72L1A

DEFTH

9.0
10.0
15.0
20.0
25.0
30.0

3500

40.0
45.0
50.0
60.0
70.0
80.0

?20.0 .

100.0
110.0
120.0
130.0
140.0
" 150.0
160.0
165.1

STA 8~4 11-08-77 0515 DN CAST

TEMP SALINITY

11,82
11.83
11,83
11.84
11.84
11.84
11.77
11.24
10.44
?.31
8.80
?.09
8.80
8,64
8.42
8.40
8.35
8.28
8.2%
8.14
8.02
7.26

32.15
32,19
32,20
32.18
32.19
32,25

2,42
32.59
32,62
32.74
32.920
33,31
33.39
33,53
33.53

33.58

33.64
33.70
335.74
33,77
33.84
33.88

SIGMA-T

24,44
24,46
24.47
24,46
24,47
24.50
24.66
24,88
25,09
25,33
25,93
25,81
25,91
26.05
26,08
26,12
26.18
26,24
24,28
26431
26.39
26,42

ZTRANS

57.41
57.+46
57.38
57.44
57.40
55.24
60,39
61.63
61.925
62.33
62.66
46,32
36.58
29.69
44,11
45.54
49,18
45.43
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W7af1a STA 8-5 11-08-77 0810 DN CAST

DEFPTH TEMF SALINITY SIGMA-T ZTRANS

5.0 11.80 32.19 24,47 54,37
10.0 11.82 32.18 24,446 57.04
15.0 11.82 32.17 24.45 57.08
20.0 11.82 32,20 24.48 57.11
25.0 11.84 32.21 24,48 57.29
30.0 11.85 32,22 24,49 57.43
35.0 11.85 32.27 24,53 58.67

40,0 11.72 32,38 24,64 60,09
45.0 10.92 32.64 24,98 61.18

50.0 ?.922 32.82 25.28 62,08
60.0 8.85 32.98 25.58 61.67
70.0 ?.08 33,32 25.81 48,59
80.0 8.78 33.45 25.96 37.66
?0.0 8.54 33.49 26403 39,25
100.0 8.39 33.54 26.09 54.40
110.0 8.38 33.59 26,13 950.27
120.0 8.31 33.69 26.23 S6.71
130.0 8.20 33.76 26,29 5723
140.0 8.11 33.82 26436 47 .06
150.,0 8.06 33.83 26,37 48.54
160.0 7.98 33.47 26.10 42,26
170.0 7.91 33.96 26 .49 34.75
168.1 7.91 33.96 26.49 34,468

58




20 n %MGMISSIU‘J x - . 0 J:Fm;mssxm_ x o - 2
L | | i I . 7 Eﬂ I 1 i I j
DENSITY (SIGMA T) + DENSITY (SIGMA T) +
23 2% 25 26 27 28 =3 21 25 26 27 o]
[ I ! I I i I 1 { 1 ]
SALINITY (PPT) & SALINITY (PPT) &
31 32 33 34 35 36 3i 32 33 34 35 %
i h i i i i j i i 1 i j
TEMPERATURE ¢ TEMPEPATURE: &
6 B 10 12 14 16 6 8 10 12 14 16
o ] i I 1 o o ] ] : ] .
[:n}
5 - 8. ,
8 : 8
m
S 8 i 8
8 8

CEPTH (1)
H) HLd30

(W) HLIX]
CEPTH (M)

3

T T T T T T T T
W7711A ANCHOR STAR. 8-5 11-08-77 0819 DN CRST . W77118 ANCHOR STA. 8-5 11-06-77 0810 UP CRST

6s2




- W7741A STA 8-6 11-08-77 1010 DN CAST

DEFTH TEMFP SALINITY SIGMA-T ZTRANS

5.0 11.80 32.19 24,47 53.57
10,0 11.80 32.18 24,47 S54.61
15.0 12.80 32.21 24,49  55.17
20.0 11,80 32.19 24,47 55.61
25.0 11.80 32.18 24,47 55.83
30.0 11.81 32.20 24.48 56.43
35.0 11.81 32.27 24.53 58.08

40.0 11.20 32.51 24.82 60.77
45.0 10.57 32.74 25.12 61,50

50,0 10,31 32.83 25,23 61,55
600 8.74 32.86 25.51 62,50
700 8.54 33,00 25.64 62.35
80.0 8.94 33,40 25.90 42,92
?0.0 8.67 33.45 25.97 41.51
100.0 8.38 33.54 26.10 S52.61
110.0 8.32 33,66 26.20 g8.15
120.0 8.20 33.75 26.29 ©8.89
130.0 8.08 33:84 2639 51.18
140 .0 8.01 33.87 26.4% 47 .09
150.0 7.99 33.86 26441 4725
160.0 799 33.86 26.40 48.33
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w7A¥1A STA 8-7 11-08-77 1215 DN CAST

DEFTH TEMF SALINITY SIGMA-T #TRANS

5.0  11.79 32,16  24.45 52,04
10,0 11,79 32,18 23,46  54.00
15.0 11.80 32.18 24.47 54,48
20.0 11.81 32.20 24,48 S59.16
25,0 11,83 32,22  24.49  56.16
30.0 11.83 32,23 24.50 56.74
35.0  11.87 32,29  24.54 58,71
40,0 11.60 32.46 24,72 60,81
45,0 10.35 32,55 25.01 61.37
50.0 9.60 32,75 25,29 62,07
60,0 8.75 32.74 25.41 62.79
70.0 8.71 32,91 25,55  62.85
80.0 8.63 33.19 25.78 61,67
?20.0 8.94 33.40 25.89 43,46

100.0 8.73 33.42 25.95 35,45

110.0 8.44 33.52 26.07 4b,66

120.0 8.31 33.59 26.14 58,73

130.0 B.25 33.468 26+23 650+97

1400 B.19  33.78 26,31 52,33

150.0 8.06  33.84 26,38 51,43

14040 7.98  33.88 26,43 53,51

163.8 7.91  33.89  26.44  47.16
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W7Z:1A STA 8-7B 11-08-77 1300 DN CAST
DEFPTH TEMP SALINITY SIGMA-T ZTRANS

3.0 11.80 32.16 24.45 53.21

10.0 11.76 32.18 24,47 53.87
15.0 11.77 32.18 24.47 S4.11
20,0 11.80 32.19 24,47 S4.76
25.0 11.82 32.20 24,48 55.45
30.0 11.83 32.24 24,51 S56.+41
35.0 11.82 32.24 24.51 57.16
40,0 11.89 32.33 24.,.56. 59.45
60,0 8.5t 32.78 25.48 63,00
80.0 8.69 33.24 25.83 59 .67
110.0 8.39 33.54 26.10 48,29
120.0 830 3360 26.16 592.56
1300 8.25 3372 26426 5638
160.0 793 33.89 26,43 44,75
159.9 791 33.89 26 .44 44,21
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w7714 STA 8-8 11-08-77 1400 DN CAST

DEFTH TEMF SALINITY SIGMA-T ZTRANS

5.0 11.88 32,22 24,48 50.50
10.0 11.83 32,20 24.47 53.90
15.0 11.81 32.22 24,49 53.44
20.0 11.79 32.22 24,50 53.90
25.0 11.78 32.25 24,52 54.62

30.0 11.78 32.24 24,51 54.95
35.0 11.82 32.27 24,53 57.26
40.0 11.82 32,34 24,58 59.20

45.0 11,40 32.41 24,72 60,53
50.0 ?.96 32.73 25.21 61.71
60.0 8.87 32.85 25.48 62.64
70.0 8.75 33.10 25.69 61.53
80.0 9.11 33.34 25.82 47 .18
20.0 8.79 33445 25.96 38.18
100.0 8.67 33.50 26.02 32.93
110.0 8.63 33.54 26,06 31.17
120,90 8.42 33.57 26.11 45.14
130.0 8.35 3366 26.19 41 .42
140.0 8.22 33.74 26,27 45.50
150.0 8.04 33.84 26.38 43.72
160.0 7.95 33.89 26.43 35.49
1595 7.94 33.90 26.44. 33.75
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W77411A STA 8-9 11-08-77 1600 DN CAST

REFTH

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.0
80.0
20.0

100.0
110.0
120.0
140.0
150.0
151.4

TEMF

i1.81
11.82
11.82
11.82
11.80
11.77
11.78
11.80
10.65
?.07
8.59
8.70
8.93
8.71
8.61
8.39
B34
8,33
8,21
8,52

8.52

SALINITY

32,16
32.16
32.15
32.18
32.17
32,17
32.20
32.26
32,53
32.73
32,90
33.11
33.40
33.47
33.52
33,54
33,58
33,63
33.74
33.81
33.85

SIGMA-T

24,45
24,44
- 24,44
24.46
24.46
24,46
24,48
24,52
24.94
25,35
25.56
25,72
25,90
25.99
26,05
26,09
26413
26.18
26435
26.39

ZTRANS

68

53,09
54.09

54,05
54,00
S4.12

S8.91.
99.73.
62,56
63,02
60.48
42.56
34,79
34.96
48.45"°
53.83
42,24
42,87
43460
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U?E@iﬁ STA 8-10 11-10-77 1808 DN CAST

DEPTH
5.0
10,0
15.0
20.0
25.0
30,0
35,0
40.0
45,0
50.0
60.0
70,0
80,0
90,0
100.0
110.0
120.0
$30,0
1400
150.0
160.0
169.3

TEMP SALINITY SIGMA-T

11.72

11.73

i1.74

11.74
11.77
11.82
11.84
11.65
10.61
?.23
B8.36
8.23
8.72
B.64
8.32
8.29
8.30
22
g.22
8.15
8.04

7.85

32,14
32.15
32.16
32.15
32.18
32,19
32,22
32.+31
32.53
32.7G
32.84
33.06
33+37
33,52
33,959
33.61
33.70
33.78
33.77
33:77
33.85
3391

24,45
24,45
24,46
24,45
24,47
24,47
24,49

24.59

24,95
25.34
25,59
25.75
25.91
26,03

26,11

26.16
26.23
26.30
26,31
26.39
26.46

ZTRANS

49,92
52.43
53.80
S54.47
56.45
58,02
61,98
62.40
63,09
63.05
48,08
33,53
96452
60,97
54443
48«58
51,02
40.58
32.01
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N7Ziiﬁ STA 8-11 11-08-77 2005 DN CAST

DEFTH

3.0
10,0
15.0
20.0
25.0
30,0
35.0
40,0

45,0

950.0
60.0
70.0
B0.0
?0.0
100.0
110.0
120.0
130.0
140.,0

160.0
166.3

TEMP

11.71
11,72
11.74
11.75
11.79
11.82
11.82
11.83
11.20
?.42
B8.26
8.32
8.64
8.71
8.30
8.30
8.28
8.24
8.20

8.10

8.02
7,84

SALINITY

32.13
32.15
32.15
32.16
32.16
32.19
32,20
32.23
32.32
32.63
32.81
33.06
33.41
33.50
33.55
33.62
33.31
33.73
33.78
33.82
33.86
33.92

SIGHMA-T

24,44

24.446
24,45
24,46
24,45
24.47
24.47
24,49
24,67
25.22
25.54
25.73
25.95
26.01
26.11
26.17
20.93
26.26
26,31
26.35
26.40
26.47

ZTRANS

52.31
52,88
53.15
93.+45
54.05
54,54
95.14
57.52
60.84
61.75
63.11
63.06
50.38
35.72
61,07
54.19
45.63
48.11
42,05
38.72
37.09
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W77#11A STA 8-12 11-08-77 2202 IN CAST

DEFTH

5.0
10.0
15.0
20.0
25.0
30.0

35.0

40.0
4%5.0
50.0
&0.0
70.0
80.0
20.0
100.0
110.0
120.0
130.0
140.0
15040
160.0
16647

TEMP  SALINITY

11.68
11.69
11.69
11.69
11.69
11.69
11.71
11.72
11.53
?.98
8.62
B:.26
8.33
8.33
8.29
8.29
8.24
8.18
8,09
8.03
7.88
7+82

32.10
32.11
32.11
32.12
32.12
32.12
32.12
I2.14
3232
32.49
32.76
32.93
33.21
33.38
33.54
33.62
33.70
33.77
33.84
33.886
33.90

33,91

SIGMA-T

24,42
24,43
24,43
24,44
24,44

- 24,44
24,44
24,45
24,63
25,02
25,45
25.64
25.85
25.97
26.11
26,18
26.24
26.30
2638
26440
26,45
26,47

74

ZTRANS

53.16
5361
53.+64
S93.60
53.53
53.88
54.67
56.84
60,34
61.29
63.01
63.16
63.10
62.39
62,53
62.16
61.26
49 .82
48.06
40.05
41.04
37,10
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W7731A  STA 9-1 11-09-77 0010 DN CAST

DEFTH TEMF SALINITY SIGMA-T  ZTRANS

5.0 11,66 32.12 24.44 53.27
10.0 11.468 32.13 24,45 54.37
15.0 11.48 32.12 24,44 54.27
20.0 11.68 32.11 24.43 54.24
25.0 11,469 32,13 24,45 54,50
30.0 11.77 32417 24,46  055.26
35.0 -11.81 32.19 24.47 55.45
40.0 11.43 32.37 24.68 60,16
45,0 11.04 32,49 24,84 61.36
90.0 10.61 32.63 25.02 61.90
60.0 8.77 32.72 25.40 62.89
70.0 8.31 32.86 25.56 63.05
80.0 8,59 33.09 28.71 63.01
90.0 8.87 33.42 25.93 41.77

100.0 8.62 33.+51 26,03 34.38
110.0 8.38 33.56 26.11 49,21
120.0 8,30 33.34 25.94 S59.79
130.0 8.29 33.70 26.23 44,38
140.0 8.19 33.78 26,31  50.06
150.0 8.08 33.84 26.37 46.32
160.0 8.01 33.87 26.41 42,34
159.4 8.00 33.88 26.41 42.38
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‘W7AXLA  STA ?-2 11-09-77 0200 IN CAST
DEPTH TEMP SALINITY SIGMA-T ZTRANS

5.0 11.67 32.10 24.43 53.32
10.0 11.68 32.13 24.44 54460
15.0 11.69 32.11 24,43 S4.60

20.0 11.68 32.11 24,43 54,65
25.0 11.48 32.11 24,43 54.63

30.0 11.68 32.14 24.46 55.20
35.0 11.56 32.24 24.55 99.73
40,0 10.98 32,48 24.84 61,51
45.0 10.01 32.62 25.11 62.03
50.0 ?.12 32,65 25.29 62.71
60.0 8.28 32.84 25.56 63,05
70.0 8.57 33.09 25.71 £3.07
80.0 8,50 33.19 25.81 62.97
90.0 8.32 33.33 25.94 62.82
100.0 8.28 33.49 26.07 61.921
110.0 8.29 33.60 26.15 61.68
120.0 8.32 33.69 26.22 41.82
130.0 8.26 33,69 26423 49.16
140.0 8.18 33.79 2632 47 .39
150.0 8.08 33.84 26.38 48.04
160.0 7.94 33.91 26445 35.89
159.1 7.91 33.90 26.45 34.50
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w7z@ua STA 9-3 11-09-77 0400 DN CAST

DEPTH TEMP SALINITY SIGMA-T ZTRANS

5.0 11.67 32.12 24.44 593.66
10.0 11.67 32.14 24,46 S54.70
15.0 11,67 32,11 24.44 S54.74
20.0 11.69 32.13 24.45 54,76
25.0 11.69 32.14 24.45 S54.77
30.0 11,69 32,13 24,45 54.80
35.0 11.68 32.15 24,46 55.52
40.0 11.46 32.31 24.63 60,19
45.0 10.51 32.57 25,00 60.06
50.0 ?.41 32.68 25.26 62.58
60,0 8.38 32.82 25.54 63.05
70,0 = 8.49 33.18 25.79 63,07
80.0 8.33 33.30 25.92 63.03
?20.0 8.49 33.47 26.02 49,05

100.0 8.29 33.51 26,09 - 62.53
110.0 8.29 33.59 26.15 61,91
120.0 8.33 33.70 26.23 41.57
130.0 8.26 33.71 26.25 48.48
140.0 8.18 33.80 26,32 44,15
150.0 8.07 33.84 26.37 46.84
160.0 7.88 33.89 26 .44 36.80
159.3 7.895 33.90 26.45 37.31
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W7AFLA STA 9-4 11-09-77 0621 DN CAST

DEPTH

5.0
10.0
15,0
20,0
25,0
30,0
35.0
40,0
45,0
5040
60,0
70.0
80,0
90.0

100.0

110.0

120.0

130.,0

140.0

150.0

160.0

158.5

TEMF  SALINITY

11.66
11.66
11.46
11.66
11.67
11.66
11.59
10.72
?.40
8.94
8.70
8.43
8.31
8.29
8.29
8.31
8.34

8.26

8,19
8.09
7.88

7.86

32.14
32,15
32.13
32.19
32.12
32,15
32.22
32.66
32.71
32.74
33.02
3373
33.29
33.41
33.54
33.61
33.67
33.72
33.77
33.85
33.96
33,95

SIGMA-T

24.46
24.46
24.44
24.49
24.44
24.47
24.53
25.04
25.29
25.38
25 .64
2625
25.92
26,01
26.11
26,17
26.20
R26:26
26:30
26.38
26.49
26 .49
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ZTRANS

54,76
54,89
54,94
54,89
54,94
55.85
58,58
59.58
62,53
62,67
63.15
63.04
62,96
62,81
62,45
58.85
40,54
49,35
44,98
45,44
37.14
36,96
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W77 STA 9-6 11-09-77 1100 DN CAST

DEFTH TEMF  SALINITY SIGMA-T ZTRANS

9.0 11.1% 32.38 24,73 92.11
10.0 11.21 32,38 24.72 S54.75
15.0 11.21 32.38 24.73 54,39
20.0 11.21 32.39 24,73 95.04
25.0 11,21 2.40 24,74 55.03
30.0 11.22 32.39 24.73 55.35
350 11.23 32.40 24.73 S6.11
40.0 11.26 32.40 24.74 56.37
45.0 11.36 32.59 24,86 58.46
50.0 11.32 3268 24,94 - 59.31
60.0 11.21 32.79 25.04 57.31
70.0 10.34 33.02 25.37 41.37
80.0 8.91 33.43 25.93 37 .44
82,0 ?.06 33.35 26.07 33.96
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u77’{§31a STh 9-7 11-07-77 1230 DN CAST

DEFTH C TEMFP  SALINITY SIGMA-T ZTRANS

5.0 11,20 32.39 24.73 52.81
10,0 11.22 32.37 24.72 52,47
15.0 11,20 32.38 24.73 52.95
20.0 11.18 2.34 24.70 52.86
25.0 1117 2.39 24.74 51.80
30.0 11.19 32,43 24,76 53.72
35,0 11.31 32.56 24,85 56.97
40.0 11.34 2,67 24,93 58,24
45.0 11.30 32.70 24.96 58.64°
50.0 11.19 32.76 25.03 S56.74
60,0 10.73 32.97 25.27 51.60°
70,0 ?.93 33.09 25,50 S52.97
80.0 ?.,20 33.22 25,72 S50.73
20,0 8.52 33.61 26,15 35.56
92.2 8,36 33.69 26.21 32.52
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w77¥1A STA 9-8 11-09-7701415 IN CAST

DEFTH TEMF  SALINITY SIGMA-T ZTRANS

S5.0 11.462 32.11 24.44 49 .95
10.0 11.63 32.12 24,45 51.73
15.0 11.63 32,16 24,48 51.89.
20.0 11.63 32,11 24.44 51.88.
25.0 11,62 32.13 24,46 52.35
30.0 11.50 32.25 24.57 93.66
35.0 11.36 32.52 24,81 94,33
40,0 11.34 32.64 24,90 55.08
45.0 11.34 32.68 24,93 S56.63
20.0 11.32 32.67 24,93 55.85
60.0 11.29 32.74 24,99 S7+63
70.0 10.96 32.85 25.13 94,41
80.0 ?.66 33.10 25.:94 55.08
?20.0 8.97 33.37 25,87 46,22

100.0 8,70 33.46 25.99 38.52
110.0 8.51 33.58 26.11 35.51
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W77k1A  STA 9-9 11-09-77 1600 DN CAST

DEFTH TEMF SALINITY SIGMA-T ZTRANS

5.0 11.68 2.21 24,50 51.2
10.0 11.67 32.20 24,50 S54.86.
15.0 11.68 32.19 24,49 94.93
20,0 11.68 2,20 24,50 54,91
25.0 11.68 32.20 24.50 54,88
30.0 11.67 32,15 24.46 54.82
35«-0 11068 ...021 24051 \J\J024
40.0 11.59 2.26 24.56 56.97
45.0 11.10 32.37 24.74 60.44
50.0 ?.24 32.53 25.048 61.90
60.0 8.85 276 25.41 62.82
70.0 8,57 32.86 2q.q3 62,89
80.0 8,57 33,12 5.74 62,89
9000 8&66 33042 ‘..\Jo96 46020

100.0 8.58 33.48 26.01 36.63
110.0 8.51 33.58 26,10 35.31
12000 8035 33&60 qé)old 48690
13000 892({) 33071 q(‘)o”‘: 56048
140.0 8,20 33.76 26.29 53,84
150.,0 8.18 33.82 26.37 34.49
160.0 2.07 35.56 27 .55 39.43
170.0 10.09 36.32 28.03 42,59
140.6 ? .40 34,75 26 .95 51.2
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W77414  STA 9-10 11-09-77 1815 DN CAST

DEFTH

S5.0
10.0
15.0
20.0
25.0
30,0
35.0
40,0
45,0
90,0
60.0
70,0
80.0
?20.0
100.0
110.0
120.0
130.0
140.0

72.6

TEMF

11.63
11.63
11.63
11.63
11.64
11.64
11.64
11.44
10.55
?.50
8.73
8.37
8.32
8.29
8.34
8.96
?.93
?.70
i1.79
8.80

SALINITY

32.16
32.20
32.18
32.20
32,21
32.18
32.18
32,24
32.52
32.70
33.04
33.19
33.38
33.52
33.61
34.42
35.37
35.10
34.49
33.30

SIGMA-T

24.48
24,51
24.49
24,51
24,51
- 24,49
24,49
24.58
24.96
25.26
25.66
25.82
25.97
26.09
26.16
26.69
27.36
27,20
26.31
25.91

ZTRANS

55,27
55.68"
55,43
55.73

55.78.
55.69
57.73:
61.56°
62,74
62,926

62.66

62.61-
62,86
64.78

67.21
61.25"
460.,70°
62.21

92
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N?leﬁ STA 10-1 11-10-77 0830 IN CAST

DEFTH

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
453.0
50.0
60,0
70.0
80.0
?0.0

100.0
110.0
120.0
130.0
140.0

150\. O

160.0
170.0
180.0
1%20.0
191.3

TEMP

11.61
11.61
11,62
11.62
11.62
11.62
11.62
11.62
11.60
10.95
8.50
8.26
8.11
7,92
8.17
8.13
8.13
8.21
g.12
8.04
7.923
7.81
770
7.69
7.94

SALINITY

32,19
32,13
32.18
32.17
32.17
32.17
32.14
32.17
32,23

2.31
32.74
32.99
33,23
33.32
33.51
33.57
33.66
33%3.77
33.82
33.83
33.87
33.92
33.91
33.95
34.03

SIGMA-T

24,50
24.48
24,50
24.49
24.49
24.49
24,46
24.48
24.54
24.72
25.45
25.469
25.89
25.99
26.10
26,15
26,23
26,30
26,36
26.:37
26.42
26.48
26.48
26.55
26,62

94

ATRANS

52,16
54,31
54,23
54,24
54,33
54,13
54,26
54,38
54,72
58.58
62,23
62,00
61.04
62.16
63.06
63,08
63,03
56,63
53.27.
59.75
61.52
52.98
48,86
37.05
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W77L1A STA 10-2 11-10~77 1020 DN CAST

DEFTH

S+0
10.0
15.0
20.0
25.0
30.0
35,0
40,0
45.0
50.0
60.0
70.0
80.0
?0.0

100.0
110.0
120.0
130.0
140.0
120.0
160.0

170.0

180.0
190.0
20040
210.0
220.0
230.0
240.0
250.0
251.8

TEMP

11.74
11.74
11.74
11.73
11.73
11.73
11.73
11.71
11.64
11.05
8.70
8.46
8.44
8.16
. 7.98
7.98
8.10
8.09
8.04
7.+95
7.87
7.84
7.67
7.54
7.57
7.+30
7+41
729
7417
6.99
7.48

SALINITY

32.16
32.12
32+13
32.14
32.09
32.15
32,18
32.16
32,20
32.30
32.69
32.91

33,10

33.33
33.48
33.58
33.72
33.78
33.79
33.84
33.88
33.88
33.92
33.91
33.94
33.96
33.97
33.97
33.98
33.93
33.96

SIGMA-T

24,46
24.43
24.44
24.44
24,41
24.45
24,48
24,44
24,51
24,48
25.38
25.58
25.74
2597
26.11
26.19
26.28
26.32
26.34
26.+40
2644
26.44
26,50
26.51
26.53
26,35
26.58
26.59
26.61
26.61
26 .63

96

ZTRANS

53.37°
S53.97
54.07.
54.23
S54.16
54.03.
53.89
54 .88
58.60.
61.84
62,30
62.80
61.67
62,25
62.53
62.62
6260
6177
61.25
61.17
61.52
62.18
62.30.
59.07.
59.75
60434
60.20
61.47
60,09
60.62
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Y77f1A  STA 10-3 11-10-77 1215 DN CAST

DEFPTH

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45,0
50.0
60’0
70.0
80.0
20.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
296 .8

TEMF

11,73
11.74
11.73
11.73
11.73
11.72
11.70
11.70
11.68
10.88
8.29
8.06
8.08
7 .88
7.91
7.95
7.99
8.10
8.02
7+97
7 .89
7.80
769
7.+959
7 +50
7+.43
7 +30
7.11
7.07
7.00
6.82
6.75
b.66
7.+04

SALINITY

32.13
32.17
32.14
32.14
32.14
32415
32.17
32.18
32.20
32.39
32.76
32,92
33.02
33.25
33.40
33.52
33.68
33.69
33.83
33.86
33.88
33.94
33.94
33.79
33.95
33.98
33.99
33.99
- 33.98
34.00
34,02
34.02
34.03
34,02
34.03

SIGMA-T

24,44
24,46
24,43
24,44
24,44
24,46
24,48
24,49
24,50
24.80
25,50
25,65
25.73
25.94
26.06
26,14
26,2
26,25
26 .38
26,41
26,43
26.49
26,51
26,40
26,55
26.58
26,61
26.62
26463
26,64
264,67
26470
26.71
26471

26,74

98

ZTRANS

91.36
52.78
52.83
S2.90
52.90
53.14
53.34
5365
S54.22
99.79
62.24
62.46
61445
62.14

62465

62.59.

61.72
62.84
62.82
62,80
62,62
62.36
62.61
62.83
62.76

62.84 .
63,17,

63.22
63.22

63.27.

63.29

63,25

63.29
63.44
63.48
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w7iffla STA 10-4 11-10-77 1400 DN CAST

DEPTH

5.0
10.0
15.0
20,0
25.0
30.0
35.0
40,0
45.0
50.0
40.0
70.0
80.0
20,0

100.0
110.0
120.0
130.0
140.0
150.0
1460.0
170.0
180.0
190.0

200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
291.0

TEMF

11.74
11.74
11,73
11.70
11.69
11.69
11.68
11,66
11.38
10.31
8.40
8.07
8.47
8,25
7.97
8.07
8.11
8.10
8.07
8.01
7.98
7.92
7.82
7.753
7.67
765
754
7+45
7.37
7.33
7.26
7.17
7.11
7.07

7.53

SALINITY

32.13
32,13
32.14
32.15
32.15
32.15
32.15
32.14
32,29
32,50
32.76
32.85
33.10
33.33
33,42
33.63
33.73
33.77
33.80
- 33.84
33.86
33.88
33.93
33.92
33.94
33.96

33.96

33.98
33.97
33.98
33.98
34,00
33,929
34.00
33.98

SIGMA-T

24,44
24,44
24,45
24.46
24.46
24.46
24,46
24.45
24,62
24,97
25.49
25.60
25.74
25,95
26,06
26.22
26,29
26.31
26.34
26,39
26.40
26.43
26.48
26.49
26.52
26.53
26.55
26.58
246.58
26.60
26 060
26.63
26.63
26.64
26,63

100

ZTRANS

46,17
51.64
52,75
54,31
54.75
54.86
54.72
$54.97
55.53
59.89
62.15

62.22

62.40
62.33
61.75
62,79
63,13
63,09
62.97
62,17
61.99
62,05
62.29
62.12
60.54
60.12
59.86
60,12
60,10
60.2
60.57
61,17
60,36
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. ,
W7731A STA 10-5 11-10-77 1600 DN CAST

DEFPTH

9.0
10.0
15.0
20.0
25.0
30,0
35.0
40,0
45.0
50.0
60.0
70.0
80.0

20.0
100.0
110.0
120.0
130.0
140,90
150.0
160.0
170.0
180.0
181.1

TEMP

11.63
11.62
11.62
11.62
11.62
11.61
11.60
11.60
11.59
?.01
8.57
8.30
8.31

8,29

8.30
8.25
8.25
8,20
8.18
8.13
8.07
8,03
7437

SALINITY

32.18
32.17
32.18
32.18
32,18
32.19
32.16
32.18
32.19
32.22
32.64
32.96
33.20
33.40
33,91
33.62
33.68
33.73
33.77
33.80
33.82
33.86
33.95
33.995

SIGMA-T

24.49
24,49
24,49
24,50
24,50
24.50
24.49
24.50
24,51
24,59
25.30
25.62
25.84
26.00
26.08
26,17
26,22
26.26
26.30
26.33
26.35
26 .39
26.54
26 .54

102

ZTRANS

48,65
S52.09

52.59
52.68
53,33
54.28

559.16-

56.03

S7.79

62.10
61.80

62.73

62.71
62.06
62.75
57 .48
54.81
54.79
55.04
50.2
25.66

24.79
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W7A'1A  STA 10-6 11-10-77 1800 DN CAST

DEFTH

5.0
10,0
15.0
20,0
25,0
20.0
35,0
40,0
45.0
50.0
60,0
70.0
80,0
90,0
100.0
110.0
120.0
130.0
140.0
150.0
160.0
16642

TEMP

11.67
11,446
11,467
11.66
11.65
11.64
11.44
11.64
11.64
10.50
?.01
8.44
8.30
8.32
8.35
8.38
8.36
8.30
8.23
8.18
8.01
7475

SALINITY

32.20
32.19

219
32.20
32.19
32.20
32.19
32,20
32.19
32.42
32.85
33.086
33.30
33.46
33.57
33.62
3364
33.69
33.76
33.57
33.85
33.93

SIGMA~T

24,51
24,49
24,49
24,50
24,50
24.51
24,50
24,51
24,350
24.88
25.46
25.71
25.92
26,05
26,12
26,15
26417
26.23
26.2

26415
26.40
26,49

104

ZTRANS

43,42
51.56
51.85
52.14
52.78
53.69
53.98
S54.45
55.51.
58.44
61.78
62.91
62.51
60.87.
54.93
48,94
45.85
46.18.
46.97
45,21
39.29
34,51
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W7781A STA 10-7 11-10-77 1930 DN CAST

LBEPTH

9.0
10.0
15.:0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.:0
£0.0
20.0

100.0
110.0
120.0
1300
130,90

154.5

TEMF  SALINITY

11.69
11.69
11.69
11.67
11.65
11.63
11.62
11.50
10,87
?.61
8.75
8.53
8.40
8.462
8.58
8.43
8.45
8940
8.31
8.17
8.47

32.20

32.2
32,2

P g

32,21

32.21

32.2
32.22
32.22

32,42

32.595

2.90
33.12
33.31
33.48
33,91
33.56
3357
33.64
33,69
33.82
33.84

SIGHA-T

24,50
24,30
24.51
24,51
24.51
24,53
24,53
24,55
24.82
25,13
25.54
25.74
25.91
26.01
26.03
26.11
26.11
26 17
26.22
26.34
26.39

106

#TRANS

50.36
53,07
52.85
54,01
55.12
56.92
58,05
60,39
62.87
63,04
61.95
39.02
37.86
45.74
38,44
37+12
41,62
45,30
36.51
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W72¥LA  STA 10-8 11-10-77 2045 DN CAST

DEFPTH

5.0
10.0
i5.0
20.0
25.0
30.0
35.0
40,0
45,0
50.0
60,0
70.0
g0.0
20,0

100.0
110.0
120.0
129.3

TEMF SALINITY

11.69
11,89
11.69
11.67

11,66

11.61
11.39
11.20
10.81
10.46
10.23
?.00
8.70
8.83
8.67
8.50
8.41
8.16

32.23
32.25
32.17
32.22
32.23
32.28
32.45
32.64
32.71
32.80
32.89
33.04
33.23
33.37
33.47
33.57
33.62
33.70

SIGMA-T

24,52
24,54
24,47
24,52
24,53
24,58
24,75
24,93
25,05
25,18
25,29
25,60
25,79
25.89
26,00
26,10
26,15
24,25

108

XTRANS

51.89
52,98
53,66
54,35
54,96
56,32
57.87
58,94
57479
58,43
59,41’
61.68:
57466
45,02
36,86
35,55
36,03
31,24
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w7214 STA 10-9 11-10-77 2140 DN CAST

DEFTH

9.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.0
80.0
20.0

100.0
100.8

TEMF  SALINITY

11.70
11.69
11.66
11.65
11.59
11.40
11.34
11.35
11.33
11.25
10.93
?.96
?.61
2.05
8.87
8.91

32.24
32.23
32.23
32.24
32.30
32.19
32.65
32.70
32.70
32.74
32.87
33.08
33.22
33.34
33.58
33.62

SIGMA-T

24.53
24.52
24,52
24.54
24.59
24 .55
24.91
24.95
24,95
25.00
25.16
25.49
25.65
25.84
26.11
26.15
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47.92
53,19
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54,55
55,52
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U?K@lh STA 10-10 11-10-77 2300 DN CAST

DEFTH

5.0
10,0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.0
80.0
83.3

TEMP SALINITY

11.62
11.63

- 11.460

11.56
11.53
11,51
11.50
11.44
11.38
11.31
11.16
11.00

?.96
P33

32.21
32.20
32,22
32.21
32.23
32.34
32,953
32.59
32,65
32.68
32.79
32.86
33.20
33.45

SIGMA-T

24,32
24,951
24,53
24,54
24,55
24.64
24.79
24.85
24,90
24.94
25.09
25.14
25.65
25.94

112
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44,71
91.55
51.72
52.42
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45.14
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W7711A STA 11-1 11-11-77 0015 DN CAST

DEFTH

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
42.1

TEMF  SALINITY

i1.18
11.19
11.29
11.34
11.32
11.33
11.36
11.47
11.92

31.86
31.85
31.94
32.00
32.06
32.11
32.17
32.36
32.47

SIGMA-T

24,33
24.32
24.37
24,40
24.44
24 .49
24,53
24,66
24.76
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ZTRANS

45,08
446 .08
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48.94
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45.65
47 .31
44,38
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.w7ﬁ$1e STA 11-2 11-11-77 0215 DN CAST

DEFPTH

3.0
10.0
15.0
20.0
23.0
30.0
35.0
40.0
45.0

50.0.

60.0

70.0

80.0

20.0
100.0
110.0
120.0
130,0
140.,0
150.0
160.0
170.0
180.0
190.0
200,.0
210.0
210,4

TEMF

11.69
11.68
11.49
11.69
11.69
11.68

11.68

11.68

11.64
10.15
8.48
8.12
8.45
8.13
8.00
8.09
8.08
8.02
7.94
7.89
7.82
7.79
7.74
7.70
7465
7.58
7.92
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2.16

32.16

32.17
32.17
32.17
32.17
32.17
32416
32.17
32.47
32.76
2:96
33.18
33.32
33.47
33.65
33.72
33.78
- 33.88
33.90
33.93
33,93
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33.94
33.97
33.98

SIGMA-T

24.47
24.47
24.48
24.47
24,48
24.48
24.48
24.47
24.48
24,97
25.47
25.68
25.80
25.96
26.10
26423
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26.82
26.56

26.58
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W774;14 STA 11-4 11-11~77 1940 DN CAST

DEFTH

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.0
80.0
720.0

100.0
776

TEMP SALINITY

11.464
11.65
11.64
11.65
11.65
11.695
11,64
11.62
11.38
10.61
8,51
26
?.02
8.94
8.75
7.96

32.14
32.12
32.14
32.14
32.15
32.18
32.16
32.18

32.22

32.27
32.78
33.01
33,37
33.41
33.47
33.95

SIGMA-T

24 .46
24,44
24,46
24,46
24,47
24,49
24,48
24,49
24,57
24,75
25,47
25,70
25,94
25.99
26,05

26.53
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w73%la STA 11-5 11-11-77 2130 I'N CAST

DEFTH

5.0
10.0
15.0
20,0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.0
80.0
90,0

100.0
110.0
120.,0
130.90
140.0
150.0
160.0
170.0

190.0

200.,0
209.0

TEMF SALINITY

11.61
11.62
11.62
11.62
11.62
11.62
11,62
11.61
11.48
8.86
8.24
8.17
8.20
8.02
8.04
B.09
8.0%9
8.04
7.99
792
7.88
7.+.86
7.86
7+83
8.13

32.17
32.16
32.16
32.15
32.17
32.19
32.17
32.19
32.16
32.21
32.68
32.87
33.23
33.34
33.45
33.56
3362
33.69
33.75
33,80
33.84
33.86

33.87
33.95

33,95

SIGMA-T

24,49
24.48
24.48
24.48
24.49
24,51
24,50
24,30
24.48
24,54
25.35
25.59
25.88
25.97
26.08
26417
26420
26,25
26,31
26,35
26.40
26442
26.43
26 .49
26.48
26433
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ZTRANS

S54.17
54.49
S54.42
94435
54,31
S4.33°
54,39
S54.43
54.40
99.61°
61.70
62.34
62.40
62,22
62.43
63.01
63,17
62.64
62.97
63.00
62,72
6266
62,22
$57.17
54.01-
33.26
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W77d1a STA 11-6 11-11-77 2330 N CAST

DEPTH

5.0
10.0
15.0
20,0
25.0
30,0
35.0
40,0
45.0
50.0
£0.0
70.0
80.0
20,0

100.0
110.0
130.0
160.0
1700
190.0
200.0

21040

2»1 5 0‘2

TEMF

11.49
11.49
11.49
11.49
11.50
11.50
11.50
11.49
11.49
11.45
10.88
8.70
8.18
8.01
7.83
7925
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8.10
8.09
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7.88
7.86
7.83
8.18

SALINITY

32.15
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32.15
32.16

2.16

2.16

2.07
32.21
32,28
32.68
32.84
32.99
33.20
33.37
33446

33,53

33.72

33.795
33.83

33.90
33.90
33.90
33.92
33.91

SIGMA~-T

24.49
24,50
24,50
24.49
24,49
24.50
24,50
- 24,50
24.43
24,55
24,70
25.37
25,58
25.72
25.91
26.03
26409

26.19
26.28
26.32
26.44
26.44
26445
26.47
26 .49
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ZTRANS

53.86°
56.24"
56,19
56.22°
56411
56.18
56.18"
56,07

55.88

56.81

59.35

62,39

62.54

62,53

62.89
62.49
62.39

63.08

62,75
62.54
62.84
62.79

2.956

61.58

6077

36.03
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‘W7AS1A STA 12-1 11-12-77 0150 DN CAST

DEFTH

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40,0
45.0
50.0
60.0
70.0
80.0
?0.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0

200.0
210.0
215.5

TEMP SALINITY

11,44
11.43
11.43
11.44
11.44
11.45
11.45
11.48
11.50
11,02
9.36
8.39
8.01
7.98
8,11
7.98
8.03
8.09
8.07
8,03
7.98
7.98
8.00
7.95
7.92
7.85
8.24

32.13

2+13
32.15
32.13
32.13
32.14
32.15
32.17
32.19
32.28
32.37

2,70
32.88
33.12
33.26
33.39
33.55
33.64
33.70
33.76
33.78
33.86
33.86
33.90
33.79
33.90
33.94

SIGMA-T

24,49
24.49
24.50
24.49
24,49
24,50
24,50
24.52
24,53
24.68
25.18
25.43
25.63
25.83
25.92
26.04
26.15
26.21
26.26
26.32
26.34
26.41
26.40
26.44
26.36
26.45

26,50
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ZTRANS

54,11
D6.63"
97.15°
97.07
57.33°
57 .68
97 .57
57.18
57 .42
992.91
62.84
62.79
62.16
61.82
62.10"
63.16
&2.98-
63.08
63.07°
62,71
59.71
61.70
61.64
35.46




TRANSMISSION %
0

20 30 50 50 m
L 1 1 1 1 }
DENSITY (SIGMA T) +
23 24 25 26 21 28
{ h i i i
SALINITY (PPT) &
3i 32 33 34 35 36
! H ! 1 H ]
TEMPERATURE. &
5 8 10 12 14 16
o 1 1‘ L 1 1 @
84 -
Q
—d
N —~_d [~ s
2] 8
= 7
@* 3
-
8
g1 B
g
T T T T

W7711A ANCHOR STA.

es2

12-1 11-12-77 0150 DN CAST

TRANSMISSION x
40 50

20 30
L 1 I 1 lso '70
DENSITY (SIGMA T
23 21 25 ]2:5 27 28
l 1 1 I 1 ]
SALINITY (PPT) &
31 32 33 34 35 36
] ] ] 1 1 J
TEMPEFATURE © .
6 8 10 12 14 16
(=) 1 1 1 i
[ a
3 L
8
8
8
]
3
. ==
8
£ ]
'ﬁ T T T T

W7711A ANCHOR STA- 12-1 11-12-77 0150 WP LAST




W7741A STA 12-2

DEFTH

5.0
10,0
15,0
20,0
25,0
30,0
35,0
40.0
45,0
50,0
60.0
70.0
80.0
90,0

100.0

110.0

120.0

130.0

140,0

150, 0

160.0

170,0

180.0

190,0

200,0

210.0

220,0

230.0

229.9

11-12-77 0400 IIN CAST

TEMP SALINITY

11.44
11.45
11.44
11.44
11.44
11.45
11.45
11.45
11.46
11,33
?.02
8.36
8.08
8.06
8,05
7.96
8.07
8.07
8.01
7.99
7.97
7.97
7.92
7.85
7.78
7.72
7.69
8.18
8,19

32,13

32.13
32,11
32,11
32.16
32.11
32.12
32.17
32.20
32.23
32.56
32,69

32.84

32.98
33.29
33.42
33.61
33.68
33 + 75
33.77
33,84
33.86
33.88
33.91
33.60
33.93
33.96
33.95
34,09

SIGMA-T

24,49
24,49
24,48
24,48

24,51
24,47
24,48
24,52
24,54
24.58
25,24
25.43
25,59
25,71
25,94
26,06
26,20
26,25
26,31
26,33
26,39
26.41
26,43
26.47
26,23
26,50
26,52
26,53
26,63
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ZTRANS

54.92
55.46
55.04
55.48
55.54
55.44°
55.44
595.93
55.74°
62,43
42,71
62.57
61.86
61.76
62.43
2.920
2.98
62.95
62.94
61,14
60.11°
59.29
59.41
48,60
39.06
37.11°
35,30
34.96
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Ww73Y1A  STA 13-1 11-13-77 0150 DN CAST

IEFPTH

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45,0
50.0
60.0
70.0
80.0
?20.0

100.0
110.0
120.0
130.0
140.,0
150.0
160.0
170.0
180.0
190.0
200.90
210.0
220.0
223.3

TEMF

11.52
11.53
11.53
11.54
11.53
11,53
11.53
11,50
11.40
11.18
10.96
10.62
10.18
?.19
8.49
8.39
8.39
8.26
8.14
8.11
8.13
8,08

7.93
7.+89

7.87
7.89
7.85
7.85

SALINITY

32.18
32.18
32.21
32.20
32,26
32.43
32.29
32,37
32.49
32.63
32.84
32.97
32.96
32.94
33.08
33.23
33.41
33.55
33,60
33.74
33.78
33.86
33.86
33.88
33.91
33.97
33.92
33.92

SIGMA-T

24,51
24,51
24,53
24,53
24.57
24,70
24.60
24,66
24.78
24,92
25.12
25.28
25.35
25.51
25.73
25.85
26.00
26,12
26.18
26.29
26.32
26 .39
26.41
26.43
26446
26.950
26.47
26.47

128

ZTRANS

51.81"
56.22°
96.21
55.98
54,84
54,81
55.01
55.88
85775
58.52°
55.54
55.16
5679
624,64
63.27
63.36
63,33
62.97
62,79
60.50
62.28
61.75
58.11.
46.75
36,05
35.50
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W7731A  STA 13-2 11-13-77 0520 DN CAST

DEFTH

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
90.0
60.0
70.0
80.0
84.1

TEMF

11.45
11.45
11.45
11,45
11.45
11.45
11.46

11.31
10.65

7.64
8.34
8.02
7.85
7.83

SALINITY

32.18
32,22
32.18
32.16
32,16
32.16
32.18
32,20
32.29
32.52
32.6%9
32.84
32.99
33.05

SIGMA-T

24,53
24,56
24.53
24,51
24,51
24.51
24.53
24,56
24,75
25.10
25.43
25.60
25.74
25.79
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LTRANS

95.16
S6.79
56+66°
S56.97
S56.99
S56.88
59.28
61.08
63.00
63,22
63.08
63.20




TEE, 0

& L.

LEt

DEFTH ()

2R 159

50
P N —

A'&M’;W.smn x

2" KD 39 (s] ™
| - .- [T ISR IR W .1 L PSS |
_ DERGITY (SIGR T) +
23 1 Iy 6 rel 8
e e o i i L L ] J
SALINITY (PPT) o
AN Ky 33 31 Ry 35
L - P I L L J
TEMPERATURE ©
[ 8 ’1’3 12 11 15
i i I -
Ut RN A
) }
1 - .
: . et \
\\\,’\\J-<._: T o
o Y @
T Y
™y
/ { \
: A\
i ) L \
[} ’ N\
[

———— -

P r
WITHR  STA 13-2 11-13-77 2522 N CAST PARTIAL

e e e

(W) ML30

st

Pred

3

2]

.,

DEPTH (M)

293 158

0

TRANGMTLS1ON
13

29 3“ 59 50 »
e e s s e e SO 3 ] "
’ DENSITY (S1GrMR 1) o
23 I ] & B N 28
L‘ - 1 i : (ORI EES VORISR )
3 Sag.]Nlﬁ (PT) o
2 X 31 5
L L L i hes —— ..-)36
TEPERATLRE ©
3 5] 19 12 14 16
L L L i L
i | 1 ! - @
) f , b
i \ L\,
£
3
-
X
g
U R g e

e -.A_..._......'..g
KTT11IA SR 132 11-1877 G223 W2 JAGT reaTiAL



‘W7FtHA  STA 13-3 11-13-77 0645 DN CAST

DEPTH

5,0
10.0
15,0
20,0
25,0
30,0
35.0
40.0
45,0
50,0
60.0
70.0
80,0
90.0
100.0
110,0
120.0
130.0

140.0

150.0
160.0
170.0
180.0
190.0
157.6

TEMP SALINITY

11,42
11.44
11.44
11.44
11.43
11.40
11.30
i1.18
11.07
10.92
10.36
?.57
8.50
8.38
8.35
8.23
8.14
8,07
8.02
8.00
795
8.10
8.63
?.30
10.12

32.22

32.27
32.29
32.30
3232
32.41
32.60
32.66
32.73
32.79
32.82
23.06
33.11
33.23
33.33
33.41
33.59
33.:68
33,48
33.77
34.53
35.88
36.79
37 .39
39.41

SIGMA-T

24,57
24,60
24,62
24,62
24.64
24.71
24,88
24,95
25.02
25.10
25.22
25.53
25.74
25.85
25.94
26.02
26.17
26.25
26.26
26.33
26.93
27.96
28.59
28,95

30.39
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XTRANS

52.18
55068
55.59
55.65
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56,39
S57.24 "
57 .45
S7.71
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S98.16
61.85
62 .81
63,03;
63.20
63,15
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63,08
63.26
64.54
65,78
&7 .29
69 .26
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W77,1A  STA 13-4 11-13-77 0800 DN CAST

DEFTH

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.0
80.0
?20.0

100.0
110.0
120.0
130.0

14040

150.0
160.0
170.0
180.0
187+6

TEMF

11.45
11.45
11.44
11.42
11.40
11.37
11.32
11,27
11.23
11.15
10.91
10.52

?.27

8.57

8.45

8.34

8.29

822

819
8.18
8.15
8.04
g.01
8.00

SALINITY

32,23
32,27
32,30
32,36
32,40
32,44
32.51
32,55
32,62
32,70
32,77
32.81

2.89
33,25
33,35
33.51
33,60
33.67
33,72
33,75
33,78
33.85
33.84
33.85

SIGMA-T

24,57
24.60
24,63
24.68
24.70
24,74
24,81
24.84
24,90
24.99
25.08
25.18
25.45
25.83
25.93
26.08
26.16
2622
26.27
26.29
26.31
26.39
26.38
26.39
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ZTRANS

53,48
54,43.

94.16
94,53
S54.17
56.33
57.07

57.51°

57.43

956,70
55.35

55.96

59.23°

59.68:

56.84
59.24
61.32

62,29

61 .49
60.09
59.55

- 47.51

42,39.
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U7ﬁi1ﬂ STA 13-5 11-13-77 0835 DN CAST

NEFTH

5.0
10,0
15.0
20,0
25.0
30,0
35.0
40.0
45,0
50.0
60,0
70.0
80.0
?0.0

100,90
110.0
120,0
130.0
150.0
160.0
170.0
16927

TEMP SALINITY

11.43
11.42

11.43

11.42
11.43
11.44
11.41
11.35
11.28
11,27
11.22
10,81
9 .64
8,79
8.64
8.51
8.36
8,37
8,33
8.28
8,17
8.10
8,10

32,25
32,26
32,29
32.34
32.38
32,39
32,43
32,50
32,58
32,66
32.74
32,80
32,85
33,16
33,43
33,48
33,50
33.99
33,61
33,68
33,76
33,79
33,77

SIGMA-T

24,59
24,59
24,62
24.66
24,68
24,69
24,72
24,79
24,87
24,93
25,00
25,13
25,36
25,74
25,97
26,03
26.07
26.10
26,16
26,22
26 .30
26.34
26,32
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52,24
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54.68
54.71
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57.71
58.10
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54,59
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49,32

58.43
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W7741A STA 13-6 11-13-77 0945 IN CAST

DEFTH TEMP SALINITY SIGMA-T ZTRANS

5.0 ° 11.42 2.33 24.65 21,477
10,0 11.42 2.31 24,63 51 . 48¢
15.0 11.42 32.31 24 .64 93.48.
20.0 11.43 32,33 24,64 53.36"
253.0 11.44 32.34 24.66 53.95
30.0 11.44 32.38 24 .69 ©4.82
35.0 11.44 32.39 24,70 S54.79
40.0 11.45 32,39 24.69 54,89
45.0 11.43 32.42 24,72 56.06
50.0 131.41 2,50 24.78 57.08"
60.0 11.31 32.68 24,95 57.95-
80.0 ?.10 32.78 25.40 - 59.61
?0.0 8.48 32.90 25.58 b2.62

100.0 8.94 33.25 25.79 55.44
110.0 8.70 33.43 29.96 43,86
120.0 8.57 33.52 26,05 41.01
130,0 8,40 33,64 26.17 37.50
140.,0 8.33 33.67 2620 35.55
150.0 8.26 33.72 26.25 34,95
157.8 8.25 33.72 2626 33.83
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W7AMA STA 13-7 11-13-77 1035 DN CAST

DEFTH

5,0
10,0
15.0
20,0
25,0
30,0
35.0
40,0
45,0
50,0
60,0
70,0
80,0
90,0
100.0
110.0
120.0
130,0
132.4

TEMF

11.47
11.46
11,46
11.47
11.46
11.45
11.43
11.42
11.41
11.37
11.29
11,13
10.39
P75
?.07
8.77
8,69
8.60
8.60

SALINITY

32.32
32.33
32,33
32.35

2.41
32.41
32.57

2.47
32,49
32.52
32.67

2,68
32.94
33.19
33.09
33.51
33.96
33.56
33.96

SIGMA-T

24,64
24.64
24.65
24.66
24.71
24.71
24,83
24.76
24,78
24.81
24.94
24,97
25.31
25.61
25.63
26.01
26,07
26.08
26.08
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ZTRANS -

52.81
53.36
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92,65

46,60
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36,11
24,96
26,33
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Ww77241A  STA 13-8 11-13-77 1120 DN CAST

DEFPTH

9.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
450
50.0
60.0
70.0
80.0
90.0

100.0
105.3

TEMP SALINITY

11.41
11.40
11.40
11.39
11.40
11.39
11.38
11.37
11.37
11.25
10.92
10.76

?.96

?.80

?.71

?.70

32.36
32.34
32.34
32.32

2.37
32.39
32.41
32.43
32.44
32.50
32.71
32.79
33.08
33.14
33.17
33.19

SIGMA-T

24,67
24,66
24,66
24,65
24,69
24,71
24,72
24,74
24,74
24,81
25,03
25,12
25,49
25,56
25,59

25.61
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ZTRANS

44.70
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45,31
34.58
27 .62
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w7Elila STA 13-9 11-13-77 1200 DN CAST

LEFTH TEME SALINITY SIGMA-T ZTRANS
5.0 11.41 32,28 24.61 32.41

10,0 11.40 32,32 24.64 93,21 :
i5.0 11.41 32.+31 24,64 893,03 i
20.0 11.40 32,30 24,63 93.97 i
25.0 11.40 32.31 24,63 54,10 5
30.0 11.39 32.38 24,70 S92.74 §
40,0 11,23 32.47 24.79 46,62 :
45,0 11.17 32.50 24,82 47 .27

50.0 11.08 32.55 24,88 45,461

70,0 10,24 32.461 24,95 32.82

g80.0 10.87 32,66 25,00 10.28

85,8 10.88 32.64 24.98 0.24
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W77i1a STA 13-10 11-13-77 1245 DN CAST

DEFTH

5.0
10.0
15.0
20,0
25.0
30.0
35.0
40.0
45.0
47.8

TEMP
11.23

11.22
11.22
11.21
11,21
11.20
11.20
11.19
11,19
11.19

SALINITY SIGMA-T

32.29
32.29
32.28
32.33
32.29
32.30
32.29
32.33
32.28
32.28

24.65
24.65
24,695
24,69
24,66
24.66
24.66
24.68
24,65
24,65
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ZTRANS

27.99

36.14
35.68
34.87
34.06

32.32:

32.78

29.58
28,22

28.54
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W77A1A STA 13-11 11-13-77 1420 DN CAST

DEFTH

9.0
i0.0
15.0
20.0
25.0
30.0
35.0
33.9

TEMF SALINITY

11.31
11.31
11.31
11.32
11.31
11.30
11.28
11.28

32.25
32.26
32.27
32.29
32,29
32.32
32.35
32.35

SIGMA-T

24,61
24,62
24,62
24,64
24.64
24,66
24,69
24,69
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XTRANS

26 .17
30.26
30.43°
30.58
31.15
32.31,
32,53
32.41
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W7 751A
NEFTH

5.0
10.0
15,0
20.0
25.0
30.0
35.0
406.0
45.0
50.0

52.0

STA 13-12 11-13-77 1445 IN CAST

TEMFP  SALINITY

11.32
11.32
11,32
11.33
11.33
11.34

11.34

11.33
11.30
11.29
11.29

32,41
32.41
32.43
32.43
32.43
32.45
32.46

2:61
32,48
32.45
32.46

SIGMA-T

24,73
24,73
24,74
24,74
24,74
24,76
24,77
24.88
24,78
24,77
24.77
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ZTRANS

48.14
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49 .39
49,64
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47.70
45,09
40,47
37.38
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w7At1a STA 13-13 11-13-77 1520 IIN CAST

DEFTH

9.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.0
73.6

TEMF

11.42
11.42
11.36
11.27
11.24
11.22
11.21
11.23
11.23
11.23
11.21
11.17
11.16

SALINITY

32.30
32,31
32.36
32.41
32+,40
32.49
32.46
32.46
32.45
32.48
32.61
32.65
32.62

SIGMA-T

24,63
24,63
24,68
24.74
24.74
24,81
24.78
24.78
24,77
24.80
24,90
24,95
24,92
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ZTRANS

47,13
49,04
49.15-
48,50
48.78
48,80
49,15
49,99
50,40
50.01
47.19
31.18
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w73@19 STA 13-14 11-13-77 1620 ION CAST

DEFTH

5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.0
80.0
?0.0
?3.9

TEMP  SALINITY

11.51
11.52
11.44
11.40
11.39
11.39
11.39
11.39
11.39
11.38
11.36
11.22
10.89
10.29

10.12

32,27
32.27
32.39
32.48
32.43
32.48
32.46
32.47
32.48
32.52
32.51
32.580
32,80
32.97
33.03

SIGHA-T

24.58
24,59
24.69
24.77
24.73
24.77
24,75
24.76
24.77
24.81
24.80
24,82
25.11
25.34
29542
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ZTRANS

50,97
51,53
50.24
51.24
52.,13"
52,29
52,37
52,56
52,46
52.87
53,50
48,91
35.87
30.18
27.03
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w731Aa STA 13-15-11-13-77 1730 DN CAST

DEFTH

9.0
10.0
15.0
20,0
25.0
30.0
35.0
40.0
45.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0

122

f agraay

TEMP SALINITY

11.49
11.50
11.49
11.43
i1.41
11.41
11,40
11.37
11.34
11.33
11,25
11.17
10.84
10.38

?.43

?.14

8.84

8.84

32.25

32,24

32.28
32.42
32.45
32.51
32.46
32.54
32.56
32.61
32.67
32.70
32.84
32.88
32.99
33.29
33.46
33.47

SIGMA-T

24,57
24.56
24.59
24,72
24.75
24,79
24.76
24,82
24.84
24,88
24.94
24,98
25,15
25,22
25.350
25.78
25.946

25.97
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ZTRANS

52.43°
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53.31
53,24
53.24°
93.39:
53.81°
54,80.
596,02

S56.11
S6.12
595,90

S54.924°
94.54

55093
510821
39.88

39,07
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PARTICLE SIZE DISTRIBUTIONS
Particle size distributions were measured with an electronic
particle sizer using 70 um and 200 pm apertures. The effective
size range is from 2.2 to 56.1 um diameter. Each data window
covers particle volume between half powers of 2 ums. For example

the first window covers particles with volumes between 4¥Z and
3

8 pm3 and the second window covers from 8 to 8vY2 um”.

Volume concentrations (p.p.m.) were computed by multiplying
the particle concentration in each window by the average of the
delimiting volumes of that window. Assuming a hyperbolic distri-
bution, this method of computing volume concentrations gives a
value 0.5 to 2% high for a reasonable range of slopes.

Slopes are computed by limear regression of the logarithms
of the particle number concentration in windows versus the logarithm
of the central diameter for each window. Assuming the hyperbalic
distribution holds, this is mathematically equivalent to determining
the cumulative slope. This method was compared (Kitchen, 1978) with
the standard method for a cruise and the mean difference was feund
to be negligible and the correlation to be 0.96. The results of
this method have been found to be exactly 1.00 less than the slopes
computed from the differential size distribution. Thus the method
using the histogram values is not only computationally simpler but
also produces slopes correctly related to the more basic differential
slopes.

The correlation coefficient for the log particle number vs.

log diameter regression is given to show how nearly the particle
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size distribution obeys tﬁe hyperbolic re]atfonship. Departures
from hyperbolic generally take the form of one to three bumps
(concave downward), consisting of 4 to 10 data points each, super-
imposed on a generally linear (on a log number vs. log diameter
scale) profile. Samples with correlation coefficients greater than
0.995 display only a slight curvature (concave downward) at the
small end and fit the hyperbolic very well for the rest of the range.
Correlations less than 0.990 indicate two or more bumps with increasing
height as the correlation decreéses.

The size distributions are presented on a logarithmic volume
concentation scale. The absolute units are given on a set of axes
on the next page. Using the log concentration dampens the peaks
but al]ow all samples to be meaningfully plotted on the same scale.
Points centered on the abscissa are zero or missing data.

Some of the samples were bubbled with ozone and then recounted.
The volume and slope parameters for these samples may be difficult
to interpret, but the volume histograms provide some insight into
- the nature of the particles. Peaks representing flagellates are
reduced to about 10% of their original volume while those representing
diatoms are shifted about two windows to the left and have about
half of the volume of the corresponding peak in the unozoned sample.
Samples from deep nepheloid layers and some of the clean water
samples show slight decreases at some sizes and increased volume
after ozoning at other sizes. We interpret this to be éaused by
coagulation due to the bubbling process and/or the breaking up of
aggregates that were originally offscale at the large end of the

size distribution. The ozoning technique has little effect on
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refractory organic matter and thus these very large aggregates
that are broken up may be organic residues weakly bonded by a less

refractory coating.

REFERENCE

Kitchen, J. C. 1978. Particle Size Distributionsand the Vertical
Distribution of Suspended Matter in the Upwelling Region

off Oregon. M.S. thesis, Oregon State University, Corvallis,

Oregon. 118 pp.
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" DOE CRUTISE W7711A

VOL. CuM SL® CORR,

STAT. DPH
07-0%1 350 METERS +545 L,28
07-01 250 METEPRS +195 .00
TTTTTUT87-01280 METERS " «D81 3.22
07-01 150 METFRS « 063 3.23
07-01 180 METEPS « 132 .03
07-01 75 METERS <111 3.28
07~01 50 METERS «125 3.24
07-01 25 METERS «233 2.87
TTTTTR7=01 TOOMETERS 0 S ,22% 3.0
07-01 0 OZONED + 081 2.86
07-02 225 METERS «188 3.390
07-02 200 MEYERS «189% 3.72
07-02 150 METERS «107 3.38
€7-02 150 OZONED « 071 3.60
T eT=027100 METERS - ,p98 - 2.9¢C
£7-02 7?5 MEYEPS 2113 234
07-02 S50 METERS «16¢ 2.63
07-02 25 METEPS «25¢9 3.1%
07-02 0 METEPS « 297 3.23
{(7-83 175 METEPS ~604 4.01
T C7-03 7150 METERS - o345 - 3,83
07-03 125 METERS «+571 4.5%
C7-03 100 METERS «52% Lo17
(7-03 75 METERS » 082 3.04
07-03 50 METERS .097 3.28
G7-03 25 METERS =254 3.06
T T-03 10 METERS 0 .265 0 3.18 - -
£7-43 0 MEYERS «228 3.09
07-04 150 METERS « 832 4.33
07-04 125 METERS 1.251 4.569
07-0% 100 METERS 1195 L.54
07-04 75 METEPRS «507 4,07
ST 707 =0%  “SOCMEYERS vt o190 2,98 -
07-04 25 METERS «301 3.23
07-04 10 METERS «27E J.24
07-04 0 METERS « 270 3.15
07-05 139 METERS 1.137 4.09
07-05 125 METERS 1.257 .32
T 07 =05 100 METEPRPS 0 1.237 0 4%.55
867-05 75 MEYTERS «539 L.06
07-05 S50 METEPS - 344 3.81
07-05 50 OZONED «107 3.u1
07-805 25 MEYERS «213 3.18
N7-05% 0 METEPRS «284 3.30
T 07=-05"""0 OZONED -~ ~,079 3,02
07-06 115 METERS 1.162 3.980
07-06 115 OZOMED « 807 %.15
07-06 100 METERS « 884 3.34
07-06 75 METEPS «316 3.54%
7-06 S50 METEPRS «368 3.62
161

2874
2923
9343
9372
2833
9944
9954
29481
°95¢
9979
2971
« <387
«9979
« 9339

® 6 8. 4 8 9 5 2 e v o

« 9921

«2928

»9910

« 2942

«93%85
T+ 9949
« 9930
» 99290
. 9938
« 9330
+9388
9330
9833
%3ne
9915
2831
2949

991¢
9921
2943
- 2865
+ %913

® O 8 % ¢ 5 4 o 4 o

T 69924

«99%6
» 9931

« 9937

« 9933

. 9958

~-——-. 9883
<9915

. 9960

« 239449
« 2971
-« 9937

«9911 —

2962 -

v & e e



STAT.

§7-06
p7~-06
gr-86
87-06
07-07
07-07
e7-07
e7-07
t7-07
97 -07
07-07
0r-07
e7-07
t7-07

g7-08 -

07-08
07-08
g7-03
37-08
07-08

DPH

25
10

g
g1
75
50
25
20
is
ig

63
63
50
25
25
i0

A e s 07"08 PR

07-08
t7¥-19
¢7-09
07-09
07-09
—--07-09
07-09
§7-09
07-09
07-09

nm7-10

0T =10
£7-10
~07-149
87-140
~g7-10
07-19
a7 -118
(7-10
07-10
03-01
08-01
g8-01

——m oo 0801

08-01
08-01
g8-01
0g-01
08-01

150
100
- 75
75
-50
50
31
20
ie
150
100
100

DOE CRUISE wW7711A

yOL. GUY SLP CoRe.

MEYERS «231 3.25 « 9925
METERS 284 3.06 « 9952
METERS 2256 3.28 « 9974
NZONED . 068 3.16 9966
METEPRS «854 3.63 «9912
0ZONED «637 3.57 «9913
METERS «652 3.8¢€ «9922
METE®PS «524 3.7h « 9933
MEYTERS «298 3.4 « 9936
METERS 332 3.52 « 99548
METERS 430 3.53 . 9867
METERS «LT70 3.53 <9366
METERS a 431 3.31 - 9943
0ZONED «230 3.89 « 9945
METERS « 9186 3.66 «9922
0ZONED «5210 3.80 . «9942
METERS «628 3.60 +99453
METERS U2y 3.52 . 9923
0ZONED «2772 3.81 «9972
METERS 527 3.47 « 9933
METERS 04 3.2 - - ,9897 -
0ZONED «2119 3.76 . 9887
METE®S «324 3.99 . 9879
METERS 1.08290 G.41 « 9949
METERS ~713 Go.1k +9918
O0ZONED «337 4.15 « 9977
METERS -~ 167 2.95 - . 9961 -
0ZONED .087 3.18 . 9866
METERS 2328 3.17 <992y
METEPS «3R20 3.14 . 99249
MET ERS «370 3.20 « 9946
METERS <452 3.38 . 9961
METERS - -a352 3.73 - 9933
0ZOMED «387 3.93 « 9963
METERS «229 3.70 « 9936
METE®RS -111 2.80 +9932
METERS — .3C4 2.93 '« 9947
MET EPS «233 3.009 « 9923
“METERS ~ "~5230 3.25 — —-, 9903
METERS «237 2.92 .« 9927
0ZONED «089 2.72 RCERE
METERS « 297 3.81 « 9364
0Z20NED 304 4.00 «9913
METERS 1.183 4.43 « 9947
METERS - - 144 3.07 - - .9950 -
METEPS eltt 3.01 .9908
METERS «218 3.05 +«9911
METERS 265 2.99 « 9903
METERS «263 2.97 « 98914

METERS «214 2.97 -« 9891

e S U U
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et 2 s e s W

i

H
;
H

e ]



STAY. DPH
08-01 i}
08_°02 150
T 08-82 150
€8-02 100
68-92 75
08-02 S0
08-02 30
08-02 20
--------- ‘08-02-10
- 08-D2 0
‘08-82 0
08-03 150
08-03 150
t8~03 100
= 08=03--T5
08-03 590
£8-03 30
08-83 20
08-03 10
08-03 0
e . CS_OB_ - 0.
(8-04 15p
08-04% 100
08-04 75
" 08-04 75
08-04 5§
Tt 08=047 S0
08-04 30
08-0% - 20
08-04 10
08-064 0
08-05 150
- 08=05-150
08-05 100
08-05 75
08-15 5S¢
08-05 30
€8-05 29
s 08=-05 10
08-05 0
08-05 0
£8-06 150
08-06 100
£3-06 100
——08-06--75
08-06 75
08-06 S0
08-06 20
08-06 10
08-06 0

DOE CRUISE W7T11A

METERS « 291 3.34 « 9903

S S |

VOL. CuM Sieo CORP.
OZONED e114 2.75 « 9955
METERS «%39 4.23 <9367
ozoned +»396 3.1 ° .9971°
METERS .328 3.68 . 29891
METERS  +133 2.96 . 9935
METERS «102 2.85 « Q0907
METEPS «218 3.1 « 239
METERS 233 3.21 « 9941
"METERS ™ 332~ 3.30 - -,9934 -
METERS »20% 3.15 . 2940
OZDNED ~ 40892 - 3.190 « 9950
METERS «228 3.74 « 9919
O0ZONED «251 3.55 . 9942
METERS <507 3.87 « 2357
"MEYERS -~ 1.052  4.58" +9a29
METEPRS .099 2.82 « 9945
METERS «222 3.10 «9911
METERS 237 3.23 « 9852
METERS «237 3.00 . 886
METERS «237 3.14 . 290
OZONED 4122 =~ 2.67 ~ " ,9957 -~
METERS o427 3.97 » 9920
METERS .788 %.26 « 9876
METERS «70€ 4.23 . 9907
0ZONED AL 4,00 « 9936
METERS «152 3.21 « 9949
OZOMNED ~ ~ ~,1%4- 3,10 - "+ 9850 -
MEYERS «183 3.37 « 29957
METERS 254 3.28 « 9916
METERS «232 3.26 . 23938
METERS «250 3.19 «9916
METEPRS «345 3.94 9888
OZONED 94293 "3.68 =, QQff - romm -
METERS «301 3.65 « 9947
METERS «393 4.0€ -«988Y4
METERS -092 3.29 « 2934
METERS «204Y 3.31 . 29928
METERS « 255 3.24 « 9924
‘METERS - ,269 - 3.20- - ,9898
MEYERS e 261 3.15 . 9904
0ZONED «167 2.69 « 9848
MEYERS L6 Y 3.87 . 9891
METERS «350 3.79 «9936
0ZONED «253 3.73 - 99638 _
"METERS - o693 "~ 4,38 ——,99Q7 —— - oy
OZONEND 459 4.26 « 9913
METERS «112 3.25 « 9950
METERS .308 3.19 « 2911
METERS «306 3.21 - « 9895
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SYAT. DPH

08-07 150 MEYERS

08=-07 150 OZONED

© 08-07 100 METEPS

08-07 75 MEVERS

p08-07 S50 METERS

08-07 30 METERS

08-07 20 METERS

€8-07 10 METERS

T 08=-0T7 0 METERS

(8-08 150 METERS

08-08 100 METERS

08-08 0 MEVERS

03-09 150 MEYERS

08-09 150 OZONED

~08-09 75 METERS

08-09 S50 METERS

08-09 30 METERS

08-09 20 MEYERS

08-09 10 METERS

08-09 0 METERS

wrmes - 18209 - @ QZONED

(8-10 150 METERS

{8-10 100 METERS

08-10 75 METERS

68-10 75 OZONED

08-10 50 METERS
- 08=10" - 50 0ZONED -~

n8-10 30 METERS

88-10 10 METERS

08-10 0 METERS

08-11 150 METERS

08-11 150 OZONED

e (8-11-100 METE®S

08-11 75 METERS

08-11 50 METERS

08-11 30 METERS

= £8=-11 -~ 20 METEPS

08-11 10 MEVERS

e — - B=q 1~ 0 “METERS

08-11 0 NZONED

0B~12 150 METERS

08-12 100 METERS

08-12 - 75 MEYERS

086-12 50 METERS

i — =4 2 - —3 ] “METERS

08-12 20 MEYERS

- 08-12 10 METERS

08-12 0 METERS

© 09-01 150 METERS

09-01 150 OZONED

NC0E CRUISE W77112

VoL.

«392
«273
- 8549
<003

- e121

« 250
+ 152
<314
«282
«BLE
1.035
«285
2455
+157
-188
«14%
«2180
« 332
«255
« 304

» 325
211
«4 05
» 240
«134
~e 095
«268
« 330
«300
«532
« 317
114
« 43 E

«235

«33¢

e 394

127

«167
e11€
«12¢

"« 286 -

+315
«312
«323
L1738

CuUM SLP

3.8%
3.73

4.38

3.00
3.00
3.09
3.12
3.28
3.38
L.01
4.36
3.21
3.97
3.26
J.t41
2.75
3.10
3.0¢
3.02
3.18
2.41
3.61
3435
3.85
3.55
3.086

3.36
J.12
3.39
3.92
3.70

3.3

3. 8‘*
3.26
3.24
3.3¢
3.17

2.77
3.97
3.51
3.12
3.17

3.25

3.35

3.29
%.15
4.09

c

ORRa

<9917
. 9953
<9926
.2972
. 99565
<9913
.9892
.o888
.9912
. 9855
. 9901
.9914
. 9830
. 9830

« 2987
« 9961
» 9937
-« 9929
« 9914

L7786 -

9929

"+ 9915

 .9957

» 9952
« 9946

- 9858 o e s

« 9919
« 9901
<2808
« 2855
+» 9975

N - 99 2 avv.....-._.» e e—

« 9952
« 9942 -
« 9961

- 9931 e e

1

9920

«987¢

e'@9Q @ rr

« 9947
« 9867
« 9957
.« 29950
« 9935

.9938

"« 9929

+ 9890
.984R
«9393
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STav,

£9-n1

g9-n1

o _&..._‘,Bq- 0 1
g9-01
89-01
99-01
09-01

a-01
09~ 02
9-02

09-02

go-ne2

f9-02

19-02
e . (]G= 02
g9-02

G9-02

9-03

09-03

39-03
reemee— GG = 0 3
09-83

09-03

(9-93

09-33

09-04

e ee—— 9= 4
‘ 09-04
09-04
09-0¢t

- 09-06
09-n4

——— (9= 04
09-05
-09-05
09-05

09-05

p2e-05

e 09 =05 -

09-05
09-06
(9-0%
09-05
99-05
————09-05
09-05
€9-06
09-05
69-17

09-07

DPH

100
75
51
30
20
10

0
0

150

150

100
75
50
20
29
10

0

150

100
75
50
20
10

0

0
151
-100
75
50
30
20
10
-0
58
48
40
30
20
10
0
83
70
60
50

40

30
15

0
90
75

NOE CRUISF W7711A

METEPS  1.198
METERS <939
METERS - .657
METEPS J40s
METEFS o, 427
METEPS $ 429
METERS  1.005
ME FE RS «545
METEPS .241
METEPRS +195
METERS. . 3325 .
METERS .294
METERS +283
METE ®S . 295
METE®PS  1.094
METERS «3632

4.8

336"

3.07
3. 24
3.16
3.35
.40
2.91

3.68 -

3.52
3.55
3.13
3.18
3.30
3.27
3.27
2.62
l*l 00
3.3¢6
3.21

- 2+98

3.2
.44
3.21
3.10
3.93

3,46 -

292
3.17
3.06
.48
3.36

3049 .

VOL. CUM SLP

MET ERS . B3IE
METERS «120
METERS o104 -
METERS 278
METERS «29¢
METEPRS .27¢
METERS «207
OZONED 078
METERS - - (337
OZONED «175
METERS «165
METEPS .109
METERS 2068
METERS «227
METERS - ,293 ..
METERS «330
METE RS <124
METEPRS .500
METERS 134
METERS 103
METERS = - .154
METEPS .230
METERS 364
ME TERS 224
0zZoNED . 090
METERS .623
“METERS -m-- 4112
METEFRS o147
METEPRS 114
METERS 211
METERS «2932
METERS «342
~METERS — g 272 --
METERS 1.531

3.70
4.07
3.58
3.61

3J.22

3.44
3.53
3.62
3.67
3.56

3.24

3.44
3.62
J.31

3.8q

3.60

CORR,

«9907

« 9958
+ 9335
«9919
»990¢
« 9908
«9914

9925

29849
o879
9943
9942
9925
999~
« 9888
« 9857
«»9911

« o & P 9 o

« 9905 -

+ 9957

+9958 ...

« 99103

»9922 -

«39892
«9913
«9915

-+ 9958

»99114
« 9958
» 29417
«9907
« 9884

»92902 .

+99438
« 9934
« 9907
» 9381
+ 9945

«9926H - ot

. 9954
« 9905

«9942

+ 9943
+» 9962

- +9960 -
<9929
- 9933

«9933
«9903
9924




- -e- o - -DOE CRUISE W7T11A

STAT. OPH YoL. CUM SLP  CcOR=,

9-07 680 METERS cU17 3.56 . 3937

99-07 SQ METERS 257 3.71 . 9947

69-07 40 METERS «193 3.67 9340

£9-07 30 METERS .352 3.39 « 9954

09-07 15 METEPRS «330 3.64 .9907

g9-07 0 METERS «330 3.63 «99%1

09-08 115 METFRS «8R2 3.87 . 9881

09-08 100 MEYFRS .852 L.16 9919
- 09=-08 - 75 METERS - e229 3.60 - ,9951

09-08 30 MEFTERS «292 3.26 . 9947

09-08 15 METEPRS 452 3.42 «9335

£9-03 0 METERS <450 3.37 « 2899

09-09 150 METEPS +«698 3.93 « 9914

09-09 140 METERS «349 3.85 « 9955

69-09 110 METFRS -~ .928 . 4.34 - .. ,9943

(9-99 75 METERS «150 3,39 « 9952

09-09 50 METERS 316 3.27 « 9941

§9-09 308 METEPRS <340 3.27 9885

§9-02 410 METERS <377 3.20 « Q922

09-09 0 METEPS .3109 3.05 « 9325
veeee = 3G=10 165 -METFRS -  +861  3.7L- - .-.4,0Q885 ... _._.

69-10 139 METERS «383 3.94 .995y4

19-10 100 METERS »091 3.48 » 9925

09-10 75 METERS «120 3.02 « 9932

- - 89=-10 - 50 METEPS e162 3.45 » 9371

09-10 30 MFTEPRS a371 3.05 « 2934
om0 9= 10 --30 OZONED - o196 - 3,22 - - 99317 -~ oo

09-10 20 METERS <456 3.20 . 9905

£9~-11 10 METERS 425 3.09 <9887

09-10 10 OZONED «149 2.8L «9913

09-19 - 0§ METEPS 11 3.28 e 98610

10-901 190 METERS <678 3.84 . 9835 ;
—-—-=40=01 125 METERS — ~—e 142 - 3.67 ——-909928 i

10-01 100 METERS .103 2.86 «9972 ?

10-01- S0 METERS «18 D 2.86 « 9965 p—

10-01 30 METERS 410 3.04 9851
©--- -10-01 10 METERS--~ 373  2.97 9007 - .

10~-01 0 METEPS <367 2.93 « 9919 _
=10 =02-254-METERS -~ 430 - 3¢15 - 998] - 2 cimcue . o]

10-02 200 METEPRS. .181 3.53 . 9307

10-02 150 METERS .112 345 « 9905

10-02 100 METERS 1086 3.00  +9765

10-02 75 METEPS « 094 2.8? « 9944

10-02 50 METERS «163 2.89 . 9930 :
~————10-02-—30 -METERS —— o184 3,22 - - -g9929 o o,

10-02 15 METERS «351 3.04 . 9398

10-02 8 METERS «356 3.05 . 39816

10-03 300 METEPS 064 3.10 « 9974

10-03 250 METERS <061 3.52 .« 95391

10-93 200 METERS «102 3.54 « 9953

166



‘DOE CRUISE W7711A

STAT. DPH VOL. ©UM SLP CORR,
10-03 150 METEPS s111 3.55 . 98383
10-03 100 METERS . 096 3.23 . 9935
1@ =03 - 75 METERS - 140 3.21 . 9358
10-03 50 METEPRS 162 3.03 98091
10-93 30 METERS 373 3.20 + 9917
10-04 310 METE®SS RN 3.72 . 2893
10-04 250 METERS .136 3.55 . 9959
10-04 200 METEPS 104 3.48 . 9359
cmmeee- i §m Bl - 150 METERS - s 0091 -~ 3,46 g 896G - e
10-04 100 METERS .138 3.38 . 9935
10-04 75 METERS «13¢ 3.19 .99238
10-04 50 METEPRS «143 2.939 .9977
10-04 30 METEPS 328 2.90 9932
10-04 10 METERS e 348 3.97 . 9939 r
-~---10-04 - 0 METERS «3564 3.12 .9878 SRS
10-05 180 METFRS 1.394 3.39 <9820 |
18-05 158 METERS »211 4,04 ' +9832 |
10-05 100 METEPS .082 3.15 .9971 |
10-05 75 METERS «112 3.15 .9938 |
10-05 50 METERS «100 2.88 « 9945 |
e 4306 30 ~METEPRPS -~ 4 341 3012 99912 ooy
10-05 10 METERS 330 2.98 «9915 !
10-05 0 METFPRS. 437 3.180 . 9912
10-05 165 METERS « 951 4.26 .9779
-10~-06 1A#5 OZONED 571 3.93 e 93544
10-06 140 METERS 479 4,06 «9375
-— -1 0= 035 -140 OZONED - -4 281 4030 - —-49938 «moi
10-06 120 METERS - ,37¢ 3.93 «9948 :
10-86 120 OZONED 273 3.78 9776 - i
10-06 100 METERS «278 3.91 .9906 f
10-06 100 OZONED .108 3.89 . 9925 '!
10-06 75 METERS .130 3.12 .9388% !
—en10=06 --50 -METERS -~ 128 KR O RiTl: L 1 TE——
10-06 30 METERS « 345 3.11 «930Y
-10-06 15 METERS 472 3.00 . 9890 ,
10-06 0 METERS 457 3.01 « 9854 |
10-07 155 METERS .738 4412 9838 . ;
10-07 100 METEPS 145 3.17 . 9970 :
o1 0=07 - 75 -METERS -~ o102 - 3¢33 - 49970 = - - |
10-07 S50 METERS .100 2.83 «9323 '
10-07 30 METERS 296 3.02 . .9896
10-07 15 MEYEPS « 345 3.06 9915
10-07 0 METERPS . .321 2.87 9307
10-08 130 METEPS .953 3,93 «9851 ;
s 0~08-400 -METYERS—— ¢871 - 4e13 - g Q@Q44 oo .
10-08 75 METFRS 2238 3.50 «9910 ‘
10-98 S0 METERS 2410 3.33 « 9892
10-08 30 METEPS 210 3.35 . 9971
10-08 15 METEPS «3325 3.35 «9933
10-08 0 MEYERS «303 3.44 « 29915




. ©ODNFE CRUTISE w7714

STAT. npH yOL., UM SL® CNRrRe,
10-09 98 MEYFES «6L7 . G.11 . 3927 f
10-99 BN METERS 483 3.31 3947 |
©10-09 60 METEDS 261 3,71 .9913
10-09 LG METEPS e172 Z.55 . 98917
10-09 20 METF©OS .32¢ 3.07 . 9958
10-09 1C METF®S . 395 3.22 .993% ‘
10~-09 N METEPS 364 3.39 .9924
10-10 &0 METERS 1,102 3.61 + 9913
1010 65 METERPS - - -, 32832 3.73 ©+9928 R
10-10 50 METERS .33R 3.50 « 9935
10-19 35 METERS AR 3.81 « 93573
10-13 20 METERS . 3283 3.44 . 9330
©410-10 10 METEPRS «331  3.51 «9398
10-110 g METERS «387 3.59 .90914
=44 =} L0 METERS - - , 772 3.83 © .0%4A - S
11-01 30 METERS .388 2,66 . 9949
11-91 20 METEPS 428 3.65 . 9933
11-91 10 METERS o423 3.66 . 0385
11-01 0 METERS 477 3.7% <2914
11-02 203 METEPS «70F 4,11 - 9365 ;
<o 11-02 1RQ METEPS — ,219 3,90 -~ ,9833 - v
11-02 150 METE®S 067 3,74 « 9962
11-02 1€0 METERS 297 3.23 © 48327
11-02 75 METEFS L1132 3.26 9212
-+~ 11-02 30 METERS » 3310 3.81 . 9917
11-02 10 METEPS . 318 3,30 .9911
wmm——q441 =02~ METE®S - --,290 - 3.31 © 089 Q7
11-04 20L MSETEPRS 1472 4.07 .« 9894
- -11-04 204 CZONED 706 - 4,32 . 9918
11-04 180 METEFRS «135 3.45 .9913
"11-94 1510 METERS . 050 2.97 « 9917 -
11-04 100 METERS D116 3.14 .9961 ;
———-41=04 ~75 METEPS — -~ +111 3408 0 49949 - ey
11-04 50 MFTERS .203  2.85 . 9369 |
©41-0% 30 METERS 402 2.83 . Q897 e
11-04 15 METEPS e 3632 2.96 e 9912
~———-41-04 -~ 0 METEPS ~ .369 2.82 .9922 -
11-04 0 OZONED «140 2.78% . 9329 ,
m———11 =06 21 0-"METERS 1,230 - 4,21~~~ 4 QGG o o
11-05 175 METERS 132 3.75 . 2339
- 414 =06 150 METERS 075 3.34 «9949 - -
11-05 100 METERS «162 3.54 . 9971
= 41=-05 75 METERS 137 K PYNA 9935
11-05 50 METERS. 144 2.79 -~ ,Q9951
—41 = 0530 -METERS-——— 324 - 2492 =4 QG22 e e
11-05 30 OZOMED 171 2.78 . 9950 '
~11~05 415 METEPS N RA 2,95 . 9881
11-n5 15 OZONED . 156 2.76 .9923 a
©11-05 0 METERS ALY 3.05 «9949 - -]

11~-06 210 METESRS <871 4.07 «99119 ?

168 - - S ,



STAT. DPH
11-06 175
11-06 100
4106 -75 -
11-06 53
- 11-06 30
11-05 15
S 11-06 0
12-01 210
———12-01-175
12-01 150
-~ 12-01-100
12-01 75
12-01  5p
12-01 30
———12-01--15 .
12-01 0
12-02 223
12-02 160
- -12-82 100
12-02 75
~——~12-02---30 -
12-02 15
- 12-02 ¢
13-01 215
- 13-01 175
13-01 150
~———13-01-100-
13-01 75
-13-01 - 50
13-01 30
13-n1 - 15
c

13-01

METERS 3.45

169

N VN,

"NOE CRUISE W7711A

VoL. CuM SLP  CORR,
METERS .082 3,38 . 9336
METERS 099  3.24 .292¢4
METERS -~ ,185 --3,36 T e 9886 s
METEPS 227 3.02 . 99038
METERS 268 - 3,08 .9909
METERS 292  3.23 .Qf02
METEPS - «306 3,13 e9911- - -
METERS «906 4,07 + 9861
METERPS - — 167368 -~y 9926 —ome o
METERS «084 3,00 <9830
METERS - .157 -~3.22 - - ,958¢p. -
METERS +105 3.209 « 9946
METERS 120  3.18 « 9956
METERS .280 3.15 <9817
METERS ~o--g 381 -3,081 -~ -, 9924 .. .. __
METERS «24¢  2.98 +9807
METERS - - .899 4.10 «9873 -
METERS «129  3.48 + 9963
METERS 127  3.37 « 9934 -
METERS <163 3,25 « 9954
METERS e 276~ 2488 ~cceng 9833 .
METERS +292 2.83 « 2920
METERS - 0265 3.32 - ,9904
METERS »958 4,32 « 9883
METERS -~ o139 3,74 9944
METERS 084 3,34 « 9954
METERS - ——3105-3¢30 -~ - 9944 - .
METERS 247  3.74 . 2297
METERS Ce242 3,74 - ,9935
METERS +274% 3,59 « 29934
METEPS 245 - 3.47 . 9925

219

« 9915




\\\Mu . C
5 (R \su.\fb (6D
o e Y S

s v 0 . b

- _ -

D ¥ 1<
i I3 L
O @ -t
1’, N
L] .Mr —

o8] ‘ A o}

_}I, . ..J _l .~

«} —_

L ,.z._ !

n«,,
) Es +&)
L) k] 1)
1S E (Y

) ¥}
i ot ,o,\ | e
o) b3 fan)

X233

170

|
4

4

4
-+



.;..

FO O TR VOOt U Uy P} S (S RS pU ST IR T + +

3 # >

171




PR T

4

e o e e

[ T —

4

g

4

172




+

+

T

g

173




D
nf(vll.f!“.d‘
a5y
mv,”\‘lxl\l\\. el
2 Jotd
5 b
s E

N
..uJ e
| et + + + [
.
N
-
o1l
N U
4 J
e ar

[y SE—

174



r

175




Al

— § o e g e e ey t fromemmem t
\.f.\a.‘dxl\’\&\l\lxl\llm
A
5
e
a7
" )
N .
Y P
) .& U..u
? 2
) o
\rux
L g
*l
o
,..ﬂJ
W
4 N

176

N LT Y L RSOGOV FOUo S



e , Gz » %
L
T\linn

_..,, LS ’ ﬂ» L0
o T ! =i

m.—
b -t P— ot | .
¥ T + +
)
[~ ‘.\.Jllll.-.i! +
o D™
3 " .
s K o
L A" =
LL b "M Rl
Tl N (=% «~—

D

[
;..,;f -

A
= e o Y e e e [OEE | B Tl SO SR R b LT g

177



l‘.\aw

, e e e G 3

|c: P o
r 5
o )

—
A, .

A1)

?
:/

.t

[ D + + + -+ + 4k + +
1w})}..lﬁn\u ﬁ 1& —_— @
s & )
e O o D
\Wr\uw_ w\\ )& H\w\
el r.r.“ (\.fa -
., ~a dia nM,,_ i
P " 5 L
D ] 24 Lid
[y ez ¥ ol
D = Pl
‘Axu &Mw
£
= 2 L o
Y 1* - ——
By 7 (J

rad i
i 2 e
,.mr = [}

=, a8 .

. 3 !

D] 2 [
. v X -

A % 4 e

+ " i t + ' + + ¥ + + e

178



Pl o

)

SRR ol o

D

[
I(/‘l{ .

T YOS T

-+

+

179




,.-w § H

3
2 i

S It e et D

-

180

+
+




-
-+~

T

+

p
(e
Li.k)
vl .

L

- .... -

T

+

A

A

by

Lra
. 3 i
- b *-a
Ve AN

T

+

="

) |

(]

181



1 . rant B

Jl.v\‘ ! 0
() o (=8 -
B2 ) D )]
3

120 -2

o

Lis .

Tr=< i

r ot

,,, o (7
) -

i s (S
3 L R

..: ) \(IJ
) i Il
Z | !

o ™—

Ry

13

O U S P N U SO S

Jl—

-

182



e et

v

4

L
+

Ey

Q&

R
M i
"ﬂf@_ Rk N

2

Y
T

183




B

") -
LTV s

i)

2%
e

+

[ RO

+

-+

+

184



i et

4 r-ﬁl_

\.w.wqu ==
.ﬂ bl
2 [
W )
7
S r..rﬂ

3 3

" -

.ﬂM.

7 -
M_u fan
|

=, £n

..M.a 160
foom - 2 + ¥ +

[

Bl o e e e e et

4

+ + 4 ~ s
b
- it
Fharmemeem =TT
f
N
r.ﬂ/
\K\\«u
&
»
\.‘.
o
“
%
1
£
!
A..L
%
3
A
12
<
-4 t et ——

185




W ,
4 L ¥ -
3 X
1 " i
. )| R ol
o ) g
2 i) R | 4 - -+ ) -4 + L AR ! 4

[ SN YU URUIPT S MY SIS S

o Sulu <&
“ae) =4
. = - . - LY
w..\\ ISH] LY]
2 2 gt
.«.« {4z L
e A Lt [ S i
T e 3
X . S
l\. =t ] ~°
1w HJ..!I A.V/ .
«) »
P = P

, =3
) = ol
s 2
g 3
A
.m JK 1
% R o
= " |
v m.a A
[ 2, i
! - .
. " )
B s o SR 4 4 -+ v — [ b + -

e e

186



B S N

LR DR B

PR

e e

B e TRCU T

m e en d

B TPy Y

f

R

e e

S

e e e D e . .

LI T o

e e e S IR Uit S e imia

EECRY TS

i

187




\-.

().

(e
i

h
_l...Mhd

-

et

)

]

R E—— 1

+

' 4
S
FIT

>

A,

-+
+

188

+




1l

1 .
A e
/Jt i
E 3
+— T + -
I |
; ey TR
ﬁ“& ]
i SR
ey :\.\
wr (L
S $ii
Y i
. .
1/\‘{“ "Mm.w.m
7 P,
=\ N
A o
3 =1
23
Mﬂ_/
- Mﬂlw
2
b
=)
.
o,
/HL
it
.
+ : 4 + -+

189




[

+

L

-~

(.

+

T

JR P P

+

T

190



[ Y

o e o el

9
1~_
FY]
3
L
-
3
..—‘
Y
«
)
&)
e
B .,.J a1 N N
B fl!l}cu
I ] LN
\u\a«l\.}\l..@. [
< tL)
nm\x :
g oo
A3 4
i o)
L-29%
R -~
.w/.m (M
D .
K3 (]
£ -
.w.y [y
W |
Ky O
<

e pmrmnnn

+

+

+

+
4

7 1r
..m o~
<l )
158 _
By Lo
ot ]
. 14 - E
¢ 4= + Y $o

191



" et e 0t o © e e e L do smose e T e m————— . e .

= D n
QR ﬁ NP
J,f,r { ® ,lw/\.l.ﬂlsl.. Wq )
ot
o m J ne-—=t) I.x
. o K N e L

C ] ——
¥ PiAN ..N Nvo
A J.u
wy -, -
o’ £ p [
) ) = L
P L ! o
w o Mu.u o
Lt .
a0 JH L
) 1 ) L.rlh
. 9! ]
oM vl
3 = |
N ;.,b T
ks 3 1)
[T i e SEp e 4 e} « B T LRl bt N NI t + -
8 & 9 e
TR . SRR .Illsl\lx«l)“.@hﬁu
e o wwaﬂ.a«lﬁ}li - m.Yll(.{l]l\G .
i 0] CJ P )
P i 3 — %
e pidoons e b .. :A
Mv.a.\ 4 an\ . MH. didd .uH.xu e W]
a L A F- ¢M "
- ] et ] .,qu L
el e 124 e L ~-
) ) _xh 2o Y 2
3 T A
= A e 4n,. —
L) ed did J -m. )
i P r—~ e 5]
\wu N._ — . =X -
o B [ JS) )
A P
1, : ]
1 Its 3 L0 ,
) W 4 " = .&
2 - 3 - kS
S i 3 ! N
S | 0 R, | ) ﬁ%
EN ) BN ) &
ot ST U . e L S— i — ey ‘

192



Ia..u*‘:..{lulll’lf
Inlfln.\)\,muc\u
- = 1
\E\.\ . Lid
A b—-
»....\& ]
ut z.
F :
%
.i“.lt.u ! .w,.\
3 3
vt )
Q.~
]
S
g ,A
" R
i ¥
o 3
g . J,._
| )
B T + 4 L P— ' ' ! +
. .
--F.nr.ll\;x!!\l.laﬁ E )
= Sl - B T - " """
- -

Ly A e \
T T = —
. ) = a4 T % it
s LLd Ny — B pee
Y L ..u\.. KN (58 L1
.A - - 1 — -l.u ’ -4
B B =) o 1l =
= &, - > -
w2 - - “ A
oy . . R o8] e
) g 3 P Divad 7
+f — AN (! -)
o o e ptnd ‘N.u
o vt K JL <
2 < \
2 ~ x
o4 Lo R . S .
2 i <, TN 2 0
w et .7 D - S
g 1 _ K i
2, o2 % 0 & SN
1 tas; ¥ - B -~
‘ - A P Y IR 2 €3
' —— ' i v ' p——p— —— At L ‘ 77
3 4 ' ! ' ; ' +

193



B

u.ﬂ.
R
4
A3
3
)
g
2
]
5]
‘f,_.
.l..
=~
at
1,
o ‘-

Ln\..\\\l.a..n

i )ll.r!l..'.;.wv

kY

-

e 13

Y

L
=

ﬁﬂu

s

R
Byl -
ol if
A v
=%l I
T L
[ angl ; L
~— o

+
-+

(W)

O\

Q -
3] -
by —
X
v
g

A.v 0
. mf Too

_

" i

e SN ,
3, o
.nu.\\\ | I

+ + ~4 + + —

194



U JS

— 4 +

— e e}

+

4L}

+

195




A
|
|
|

SR 75y o W
il S ™ (v

k) bos i Ny : S

2 11l .,w Le)
51 —

3 § + -

,ﬂ_ Lo A

et q_u i

9 - E g
—... -.iu lﬂ/
wt | vl |
P [ ) 'Sal
2 = 7 =5
.1.4. A ) .ﬂw L._ -
+ 3 il fommire e e e et o + + g + ¥ +

31y
&
[
0
)

196



-

<+

i
i
T
!
+
T

D)
”
dLid

[ E—

N

P

I

4

,..ﬂ " P

e e g

R

{
()
| e

J\.,«u o
P t=
+ + =y 4 +
b/\.., e
T
S
iu..._
Dt
™
A
24
¥
A
)
1%
o
\.\«u
KU -
-3 1 o
2 [
=
N |
LY [
K3 -~
: i
— 4 o + +—J

197



———
g et

.\.

JE S .|.....¢,..,3.: Bty S B

i
+
+

198

Py

4

-+
+
+

+

-



0
7
PO SR S

L

o

L
,L
I‘Hvu
- + rh 4 3 4
¥ ¢ . 4
I}
e
T ﬁ
Ll
)
\.Tw\.\.
Lot
/,m .
xi
o
J«.
~a
(58 3
)
Y N T
LY
[
Y
..m_\
2y
@ i
)
. ‘Jn.,
]
.. ?
) Iy
- kA 4
—+ t + At + +

)
Sl

A
[y ]

)

Y
+

+

FR

~ N

R ‘.\
- el
+ } + 4
e TR
(«ﬂv\.
.
p
1
i
. by
+ + S

ET

~ -

[-,

PR S R W

i

o b

199



] lmw
)
\\q.w.l.\.\\kc "
T ) .qw\c\ Cm
B i ’ .
. W.w .mltt A . .ﬁr..
F + r.E ? l..rC
& A o
o = o
P l y Lo
i} -~ N =
» P Q) Pran
i $
4 Lo P )
- [~ i rm
3 . o <
.w"w , oy
w) A
i)
%
K
8
Y
S T l..u B g PN SR UUAY TR SO, [RR TSR SN m
o~
& Sa r
W\l\.\ \\\m -
L ) ? ¢
2 3 - - ) J\E C i
e G a (L]
Lulfmam -3 vl .
& b=
M/\: I ) ™ L
2] ~— LA ~
3 =2 @ P
» P .
3 I ]
% & % Lo
..Mu i ; ln.v
ol R
L] R
5 - 2 7
5] T g ———
; "
i ! iy !
.uf_ g8 ,.1
\.V- s )
. - ; n.llu WJ
1) P ] ' ‘ . R R 4
R + ' ! 4! + + + '




P O W,

SR 1 )

—f——

1 :l*’f(‘

N

¥

201




[ R e .ﬂg...ll.... B T, —————

A2

iam

J\\\.\.W.

J

3

l'\'\n.b-
D
[
i

Py

<i

B R B Ty oo S T

L)
Tl -

ad

+ —

# I
¥ u-.. i -+ 3
et ¥
nur/ P
e
= s
bullf»b..v L \U
) £z
.w LU
1 M\c —,
L
. R

202



e

4

-+~

T

203



W - )
; bl L1t
a? L] g |

o 4 -
& = tq =
...m Lid 1@_,.0 ™~
0 P 138 €I
) .l U = ‘9) D

g -
o - Ny

R
bl

2%
N
;

=, 7
w) .
__u. i
W - ~
¥ ”,.., )
PR | .« . 1 fl e | b~ i | ST t i

N e o A
P ) D .
N i) e ()
2 % is

Rl
A
e
,
-
E‘ »
2%
L
-
C

-1 b Lt
3 f=-- a -
hy Lad Wu W]
s —— £y o
| < ? =
Y L
.‘.w. — 1% 3
F lo (o)
2 O $

|

204

3

] ;

J

0z

)
b R

4



|

™ A
By ) 32 t,;b\

S,
\,
I

K,
Ve

.ﬁNQJ

Liud

[

Pow

()

Y
-l

i N

(o
)

(]

205



nw/‘ | (N

SH

¥ S _
az” (- o« e ¥s
e Jitd A 4L Lid
Jm..;\...‘:;il.. — .r [S— b—-
& bud o L) Lil
S = "L = B
E\u )

} . -
A am L 10
4 | 5 = N

s_u. ol ,w\«..
3 3

_p_,._ U .t_ 167 (N
) & = =

% | W | i

o ) < i i
§ T . (M )
@ 10D T (O )

[ P S, P N— O T PSSP DU win f e e s st e e T!..u- et e s e v o
ﬂ.v:..l( 4 uu WD
Jam 3 =

. (£ 7 o) e o

A e L : : h
-2 4 Lid D L .m 4 CL

o Py . ) -—
=, -2 3 po & g
0 K %\.u
W/ ~ «.wﬂ - o o
e $ 12 ; 1=
7 mL C R ]
) R — A
n#/..... ] X .
A - K . D o
e LG 2, IS A LS
<, o= 2, o S D
! X K E |

+
+
+

206



e () T () . )

A Cr b e : : I

o 7 fd £, e

[P P [ .‘_qv [
Led . A W =

.. N’m ﬁ' : n;@ - ly -
= ) H - ..,. -
et ¢ .y..,.u —T r ' % ¢ ' . \ = ' R N ' 3 ' ; i
- S y 7 w
= a— ¥ i
Ml {7 ubc £3 AT
v . fw/‘
.D.\ . l\\.xdru\f L) il -
+itd - {1=Z e
[B— .wﬂli <7y T
8 - h
Led a Phd 7
- Ta =) 3
vy 3
4 ,}w A 4 .
...,w.u w,u .
15! i -
. %\Q . 3
Jisal & ISR 3 -
-2 ® ] & K
| 2 & K
- ) : ™y —
n % Mr_yu b iy
1€ b |10 2 1o
+ ' ' 4 + ¢ ¢ L + + b ¢ -

207




wAI\.\I\I\lI\.“u u«llt.\«l\a P i
. ~ J\G
5 = \\xu p\:b.u o '\a\a\u)\lww.\ Qu .nd\\ru\ .\L‘u.
2] - = il e 17
23 p \.\\L.U .h_:.. ) 3] i
,mw fii qﬁe fitd 4\% 1ud
: . " 'S o
e L) 7 L 3 L]
3 = $ = o
3 3 P .
3 ) y [ X Lo
“« .rn..“J \WN — ‘& ..umr
A o 2 - 3 o
23 D _#1
e = w o P Lo
o Lo R ) o =3
..uL = _l ,m.. ] r& !
A, N e ) R il
3 Lo 3 ) % JEal
[P RO T i 21 [RS— + 4 e } .a_a e + - |l+|lu.ul.-|.|||l|n! [ SRS S P B

N N e
uw\ll!l\|\lll|\@.. - x-i.mwz.\\l:\,\l\lm. IR I
B bl ‘A >l
S Cf e B g2
—— r...m e i .
2 Lt - ) A,
e ot 7 et %

¥ 4o d 9 1
2 =) 3 " R <y
3 = W T P4 I
3 ! 2 ! LN
3 ! AN -
,.w W) . o L o
-, - E — b P
ANV 4 - V_. A..ﬂ.l,, \fw + - |_
e b | t ! et £ F— + ) -+ + et N

208



Lu

.l

T

-~

+

s

i

2 A

4

- p—
) -

209




&/’
ER
A\)dl
ER
f\
=
C

o =4 ' _ fron
Ty - ) Nv J Lt
a7 L % Led & s
4 - _.ﬂ - 34 =
-W\N Ahh) - N ‘% | Mlt vu.\w‘u
) I 17 3 1=

] A . ..ﬂ L. . -Y _-. .
m . W ,rw 48V . % diz=

. A ) 5 -

T - o e P g2

: o) Lol 2 Lt

= Lis ] #° - 3 =
NA foe - ..mﬁ - &

3 v) i 7 Ll
B Ll 3 o B =7
3 - 4 = e “-
; PV ¥) o

3 A Pl —
& . 7 . ..m., 172
3 , T b T

.ﬂ \ﬁu (WL 5 ) -

3 ) 5

3 v 9 . 1O

I
3

) J_;,
(1

U
D
T,
Uk

w ! D, — <. =) o
X M R m % o
g T R 3 ' ' — + ! by et
[ VO [— + - + 4 4 + }

210



T

T

t
[ Sl
s
P
;
+

el
P
3
Ma
2
44~
S S— B

211




———

-

T — fode ey

e et = ¥

+

212



prie

T
4

M
l\[
S

5
L]
/'K
]
ERE
Y
i
5

T
i
&
T
.
.
!

1
y
2
M
I
N,
.\4

1
pa s
]

M
|70 =,

4.

J
i3
!

/

1
bl Bl
L

) > v
1€ L 120 . ,unn .

213



"
..,w_ ;
o
7
k)
¥)
o)
-
ﬂu\r«
! 1
i
. M....._,
7
7
-
..M.
*)
5]
+ 2B + { + 4

L T S ——

35
4

ADy

+

La

e e s ot s et e e

T

T
-

—y
S

214



SRR
B e

< ....A. 4
[~ L
(]
~ .-._
0

2
A
o
)
21

+

T+
T

[

~ 4 FE R

= g
e )
: _ o -
-:u N3 ‘mu Y
.xu TN JNI. o
? € e 45— . [R—
. ; 5 . . .
% + - - \ + + 4 + +
F N ORI UL WY ' )




b e - e . e e ;

- R R—— — e - IS + 4
2 - 2%
it ﬁ BN et (2% 3
v M ﬁ > Rt e
P ——n N .- -
Sy ] ar L) . ,\.uw

s ) ot b
*J ] ;_ . b el
- . o a &
. T& ) T g
) i 5 - o
.. VQAW .MJ

- ..n — . m
" . b . 2
e L > 100 B3 .
52 I ] ¥ et T T

¥ .r } ~¢ J N U TN S

+
+

A STy,
P {7 4
b e — S

216



o — W R ) K,
- 2 3 & “
- : Q, | 8 ﬂ
3 LU g Ll :
M = .mww = .,ﬁ
I ¢ i :
) ‘- . a8 5
9 ! 2 - ) i

=) 7

4 5
9 1o A o A .
.ku - muq' ) -

3 ,
k) ) - P
- L .“.l L 2 o
} a . 4 . el 4 r 1 ] 3 4 ol . L
\ + + 1 + -+ + $ } : ..lA' : b i §m

_3 ?
e - T
o - v.uv.|\
2 ’I{I,U .fs_ |~ .”A. TG
o o 7 i
- fod {17

n.\

X L ¥

2 Te

3 il »
7.

h&\. ’
3 I E 7
..o..u, "Wt_ A R
> g =i /r_\_
) )

........ by T ' ' t

217



P ] o T

a

B L o

|

.
3
gy

5

o o p o e e

P =

4

218



-

nn\ 34
£l
v
Av ‘
4
)
3.

-+

219




e e o e s =

sl

Y
£
oy

¢ e e

<+

-

B

e e §

+

=
| ¢

-t

P VI VU

]

[ B T et T R

PRy SRV S

-

220



-

+

T

-*

- Y S

221




hrRagts

-7,

s

‘L‘e"‘":&q

o2

-
’)
R,

[ - vH_I.\nllnl.lltf B S e

4

F e

-+

T

5!

Lo
D

!

™A

[ LN

Bt I

222



e et e

3

RS VS

Lo

T

+

223




o : o) e

-

1
N

—

(.
v

¢

et

B P T N B T P S

v..u.l..ll.!‘ s e wn e . \\'\\Q.Jc -
s B
,.w —e,
- &
&3 et
e
e
7@
2]
r)
. o
I ! §
. _‘.m.. ] o
F

_ ,.

uM = 7 4Eb

| 3 )
g !

+~

224



_ML.U

Ll

+

D]
S
Ty

—ee

— el

LI SN S,
. i

& -
P

i

225




-t S
2]
P
&
=
-
e
-
R
=3
‘,4
3
i)
&
|4
AL
e
,4,_..
"
4
]
!
4 o2 pomm

T )
.- u:,,k:.@ - D
P2 -
=7 T Pl
=, 4] i
. Tw —IX - l\ft’\
o Lud N
ke > g
i G i
- i r]
= 5 7
qu ) JU\L
. v.\t T &
nw 4 o
. D] A
..MW ﬁl.J c.,,H/fJ
» e .
$ + 4 + 4 + + b { + +
PR 5
| a7
1u~ . PO
FONBERNBEESe (€ =l
Tyl il _w.,\\G
r.ﬂ\/\vu $ui f..,
%.\u\ (4 P
Ly = T
.m.\. %WL« J .%u
2 (J A
” v
if o
vl . L._) - o
o - =,
T, | x..,._u,.
g 3 .
M 1 <
— — ; " —t —— R

226



)

\11—- 3
b yel g

N L Syt VTS 3

+

+

+

)

227




7 g W L 02

..M :
., Y, . |

-+

O A QU VPN { T . Y T :_y...!xh.u..!:...‘..;.T;.I e e e i s § i s e et b

A
iIU{T -
')
e
4Lid
_-xa.
L
=2
L
. ]
Y vy
- Poa « ~_
) |
o -
o0 5 "
= 3
N R |
H ey p
(0] Bs .
et JJ:N ..... 1
— Qrmrmaamms o fmmas 4 " + R PPNV SO JI

228



7 ) |

) o o

B |

b

b o o e e

+
-4

|..\\\N. . oo,
. ‘%.\. )
.M nuﬁ Sy
Y .
¥ . b2 4]

—= D —~
!_ -
LN — .l_
) [ nd
o ==t i
y - = - $ ' 3
- + B + " 4 - e [ VS N,

229




a»
o
N

b

L

g

-t

3 LU

) e

E; 1T

T

T+

-t
et
ARSI Y IR
iy
¥
NI T
RN

oz

i
et
-

i
R ]
L
r

e b g g e e+ fomm s o)

+ e o e s ——

239




Y I
Tl

i

-

+

T

4t

1

Ul

Leid
[
L vm

<l

s

y\l..,._

i

v
Y

‘_,—n-‘f‘«'\i.v_,’)_j\,be(\,*

drdiv

RULE

n N + PV

+

—+

231




) — S..\i\l\......ﬂ

_.LU \nu .
~ 2
Ll 3}

1o 3 A

3
] ? o0
| p |
—a = -

; — .xn...u. -t

.nl...!i.lh\_.Tlllll. e MO PPN QS

JENY
0

4 [ S VSN - | [P o

SR VO T

232




B)

e e e e s e e io.v.nll.;tlillxivtT!'.lT

_..C

dod
b
lJ

g -

- -

CJ

3

ey

bl
-
—
1=

bl

e e s+ e

B e S

e b

I

e U

i

233




B

*

)

wd

-

234



[P

N VRS RS USRI [ S W

4

——— + 4

[ I

+

235




'y ; R |

B R B R TS SRR - SRR OOy SR T

e e

wrremmmnn s e i

~)

E 3y i
X
b

.,a.d
)
)4.

11
SIS

v
e

+

L S

-+
4

236



e e e e+ o

y o

i
[
i
i
t

'

n

wu, '

) -
!

[ S, Tru.u.llon.ll, B TS U N SR

—
3

i
U 1 ,

P R
5

i SR A -}
ETSTNN—— .ll R e L T ’..
——f e ra— J
e
——gee

237



e

J SR

1

238




b e

3l

z _
o) ES
e

<+

+

i
4‘ o
bt

i
— ."A

239




=)
N

e b n ae b e oo e i

P U

b
L

e demmtin i f e e i+ s san s s 2 o e e e e e

L

>3

240




b,

d e

JR R W —

241

J - -
N Wt .
a8 ~ w -
o) T ‘

-2 3




VOLUME SCATTERING FUNCTION

The volume scattering function was measured with a modified Brice
Phoenix Light Scattering Photometer at angles of 45°, 90° and 135° at
wavelengths 400, 450, 500 and 550 nm. The calibration procedure is given

in (Zaneveld et al., 1978). The computation is made as follows:

8(6,2) = G(a) Eg(e);)f :gg,;z sin(e)*

where G(A) is a geometrical-electro-optical factor determined by the
calibration procedure, R(8,A) is the Brice-Phoenix reading, f(6,1) is the
filter factor for the combination of neutral density filers used, 6 is the
angle from the main beam and A is the wavelength of the light. Readings

at zero degrees are with the working standard in the light path. The working
standard consists of a neutral density filter and opal glass. Spectral

values for G and f are given below.

A G i f, f fy

400  1.062  .467  .213 .10 042

450  1.428  .483  .235 115 .055

500  1.665  .500  .246 117 .058

550  1.785  .500  .250  .120  .061
REFERENCE

Zaneveld, J. R. V., J. C. Kitchen, R. Bartz, D. Menzies, S. Moore, R. Spinrad,
and H. Pak. 1978. Qptical, hydrographic and chemical observations
in the Monterey Bay area during May and September 1977. Data Report.
Reference 78-13, School of Oceanography, Oregon State University,

Corvallis, Qregon. 216 pp.

* g(135,r) is adjusted to aliow for reflection from the back wall of the
cuvette by subtracting five percent of g(45,1) from it.

242



eve

SAMPLE

T

330

280
201
150

100

Q7S e

nsq
025
000
3510
250
200
161
13
G675
nsn
nes
990
225
23n
150
100
975
254
nze
220
175
152
125
106
u75
16517

Des

400 NANOMETEPS

nys5

L87
543
380
Ll
Le3
395
521
774
724
2375
1043

637
o7

708
£N8
37
57a
1082
aqq
31
422
294
3610

556
479
22913
1448
262¢€

- 2599

326
312

.2

B30

122
134
1y
126
156
110
122
134
134
391
204
1566
114
134
133
126
13y
151
161
112
119

a1

91

a3
110
385
241
374
3945

a2

109

. Ql .

n135

CRUTSE wW7711A

451
Bu5S

NANNMETERS

nen

MOV,

135

1977

500
nL s

CVCLYME  SCATTERING FUNCTION (1/7M)

177
175
153
179
164

18€ -

264
20
157
219
219
181
158
1R 7
194
184
123

185 -

193
1r5
157
1417
147

173
154
228
2672
288
306
151
14%

RERTRY L] e

asu

352
459
7z
362
307

293 - -

338
451
565
1983

T

387
300
Lnh
397
603
403

487 ..

593
REX:
361
261
345

L76
4R3
2026
1313
2322
2?73
297
24510
359

262 -

Ay
°p
7?2
Ry
78
72
Y
c6
ah
313
151
113

206
309

D ¥

€3

63

118
122
104
1232
117

186 -

166
14 R
100
233
140

122 -

ar
125
129
121
121
117
152
124
118
1097
119
111
1rg
a1
2LF
1913
2h R
I
199
119
11

335
475
3n7
363
293
251
251

65y -
587

2725
73R8

279
377
279
467
LS
511
627
199
I5R
223
296
-252
L26
425
1978
1262
2183
2383
222
2ns
124

567 - e

e G B

NANOMETERS 550 MANNMETCRS
299 8135 Y5 nan Q435
x. 1”0900 B e MU - .
59 95 291 4y 75
7a 107 382 57 76
) 82 256 4y 56
79 9y 209 ~ &0 Ay
59 A3 271 43 72
,.,N.‘.A.qg“..““ 113.M.2f\1. 30
59 155 711 55 112
- 9q 131 422 59 104
79 68 Ny 66 77
415 311 2446 s 198
217 75 R27 117 121
178 - 9& ... 3aQf .. 67 9m
59 98 277 [ 77
59 121 326 52 141
40 126 28p 82 92
59 103 L4 60 Qq
59 109 4e9 ¥ 97
99 128 . H478 . .. 117 g8
114 129 GU3 Ry 101
Ah 105 KA 51 24
o6 a1 328 (3 1]
(N 9a 271 24 52
66 9y 2R9 k{7 74
P 1‘5 . qq - 1p9 ‘{; 5‘!
6~ 105 S 57 an
21 39 30y 51 76
289 2725 20n? 261 202
169 175 125% 17 153
289 232 2063 2e6 178
~314 223 2156 . 957 ‘188
4o 91 219 1 7
4n 7% 2nq 3 7n
4a a5 259 Lo .79




e

SAMPLF TN

n7
07
c7
07
a7
n7
nz

07
07
n7
a7
"4
n7
37
n7r
a7
n7
07
n7
n7
n7
n7
ny

ny.

27
'
07
57

nz
a7
n7
R4

0z
nz
oL
oL
a6
4
oL
ne,
hL}
ne
ne
cs
ng
re
h13
ne
0e
6
(113}
uf
th
L6
F
ng
ny
n7
67
nz
a7
nz
n7
N7
ur

010
0430

150 -

125
1n0
075
ns5n

n2*
01
139
125
101
97¢%
950
02%
319
949
115
130
7%
3590
n2%
918
309
020
n7rs
05h
925
02¢e
01+
319
035
1672

430
s

435

LS R
2727
L3R
L2267
1561

563

75N

553
2F19
176N
3732
1 A0S

a3

92

nh756

A28
T106h
?hRisy

£56

9436

563
1376
172
F3n2
2430
3745
1 7TLAR

asg

725
14653
130l
15410

NANOMETE RS
nag 1135
ar 163
108 155
Shtt KRS I
13 569
SR3 L?23
272 259
124 17A
161 18¢
136 174
3a3 2LE
nax 27
s12 Jeh
2hty 211
174 169
116 178
11.0 1456
111 12¢
Lsq 71
175 L2R
146 07
161 157
106 169
123 af
129 114
L2 2RL
2L 251
1? 2L0
2ng 192
204 253
104 231
264 291
%2 2685
L2988 290

VOLUMFE SCATTERING FUNSTINN

CPUTSF W7711A NOV. 1977

450 NANOMETFRS

g5

372
383
2544
uhJyAh
39an
1235
Lisn
h?2E
446
2ued
I0A2
Juue
14h0
s72
3a7
Ln7
412
034
2?6555
Ay
720
LR3

1260

122h
1527
1hAL3
1673
982
65673
36t
Qpa
910

1443

nen

63

71
163
€03
(} ZQ
260

h
121

€3
32?
$32
LLg
205
110

a1

73

1
Lg2
325
120
193

Ch
in3
103
212
228
107
148
127

Fi
148
142
2

8135

110
127
XY
p7
an2
179
122
133
124
177
319
280
152
132
99
AR
103
290
2z 5
152
ina
11€
hl
By
178
116
1Ae
124
186
150
149
141
217

500
ny s

1/
258
%518

- 2265

3849
3197
1189
353
576
LAl
2384
2224
3245
1520
717
391
397
“Hh
2647
2264
778
h79
41 8
1340
869
1388
1?89
1500
5R2
635
412
QYL
a8n

S L

NAMONTTERS

X 100809

nan

48
R
215
561
4949
184
63
105
105
327
253
415
2%0
Qa2
9?2
(2]
a2
369
271
nAa
QR
74
9a
7[‘
261
2061
24
181
171
120
161
1ht
226

N1 35

AL
101
241
33z
313
162
E1Y
101
107
278
343
290
-9
111
79
110
127
325
711
153
Af
10t
37
62
129
192
193
141
195
164
164
141
232

e

fus

[l
296
1879
708
2942
11142
299
u55
3Ry
21329
2840
25Fh
1715
590
266
3o1
3ug
22°2
taaz
F A3
Suy
Tap
qF?
1CA9
120l
17P4
{178
6719
L73
L73
1009
rg?

1186

NANOMFTFEDS
(LY

L1
)
239
679
TAA
16z
53
71
53
28¢%
267
263
177
77
59
&2
52
222
212z
&9

L7
A3
oh
175
161
1u%

7

(SR

72
123
114
174

ni3s

70
7a
124
2 ne
2UAn
114

76
75
179
269
2673
133
121
72
77
£5
215
253
113
74
79
L
IL
140
a5
1n7
75
ar
an
110
1g8
1




G¥e

same =

or
ne
ne
na
na
ra
ra
na
i
fa
na
na
10
1y
1C
10
10
N
1C
10
01
n1

1

N1
ni

ni
n
neg
ne

[t
ne

T

n5g
225
010
200
156
120
975
N
N30
220
nn
990
15¢
190
076
059
03C
92n
9190
910
15+

100
075
gen

031

nze -

3140
099
150
100
075
050
n3n

4on
ny 5

1797
1449
1540
14814
1701
3270
rr27
a1
B1n
B4
Fag
521
17232
147
916
7q6
L7=r
570
567
470

- 1293

5027
73
2406
666
806
1031
247
2C33
3Rr21
1015
PR?
58

NaMNOMFTFRS

#ap

655
25k
243
731
278
570
3nn
111
116
111
187
147
285
127
102
128
1138
164
104

106"

227
AL G
108
a5
182
143
113
123
316
507
173
74
al

F135

VCLUME SCATTERING FUNCTTON (1/M) ¥ 100000
26 149

315
257
257
294
230
[
336
170
175
168
191
186
69
216
212
148
150
151
14¢€
167
200
376
19
124
134
148
1049
172
257
49
190
112
125

CRUTSE W7711A NOV.

450
345

175¢C
1167
1711

1 3%

1325
3I7ng
2334
Tye
437
471
571
4932
1100
1AL
804
302
38r
39f%
413
3I7R
11¢09
Lazn
430
231
473
ht7
9°8
261
1734
325¢
951
298
297

MANOMETERS

ncp

210
174
226
713
191
4az7
29
77
Al
77
1n7
130
2C3
188
129
G R
75
7
75
g
21A
cop
az
€2
12R
ca
a2
a3
2ARH
n2Nn
150
3

62

Py35

21N
193
205
211
299
224
PE0
129
120
124A
139
159
185
171
173
118
108
108
mn7
109
162
340
127

az
121
118

71
15?
232
222
149

a1

/1

1977

500 MANOMFTERS

Nys

1671
1209
1547
1369
1207
3231
2175
290
Ly 2
367
cng
474
1117,
4Q9
772
?68
L7
IL7
347
426 -
1474
A673
h49
221
hB2
536
R97
3u7
1282
2695
_R97
173

26

nag

124
151
2N
176
2 %A
L 54
2a1
42
ns
Ho
46
234
178
291
2h8
us5
Ls
45
45
156

334

758
r} 7
45

2645
A9
67
a9

312

12

111
22

L5

2135

1653
207
193
199

165
230
229
Q7
77
77
77

136

1647
17¢
1948
69
1AR
99
50
219
251
307
113
54

57

550 NANOMETERS

fiug

15¢2
£37n
1221
QRrRe
1203
mhe
1an9
761
73Q
L3
L97
420
1164
A10
€53
217
e
219
302
334
acR
3279
262
154
422
579
TLq
765
1378
2758
£96
165

_..2uo0

nag

’n 3
162
189
169
1°4
na?
7R
Wi
52
L5
75
€6
162
t12
sa
(Y
48
WA
Ly
us

115

LYY ]
L5
2R
77
23]
4R
Y4

?0€

338
ar
2
4

1135

174
128
1219
167
154
256
172
az
a1
143
gn
ay
130
118
97
I42
(]
£7
68
65
117
2ah
%4
LA
ca
an
31
By
161
221
10%
51
27



9t¢

SAMPLE TN

ue
n?
e
62
02
r3
n3
63
nz
n3
n3
0t
nhy
Lu
nu
[l
€4
Ch
U
re
ns
ns
s
05
ns
ne
85
re
nh
0r
0r
OF
153

023
niY
gun
150
109
87
059
030
nz2y
910
ong
159
1on
n75
0590
030
n2e
110
agn
1510
103
07%
0s0
033
328
019
goe
150
io¢f
LA
nen
030
n248

00 NANNVMETERS

s

463
IR R
4L55
1397
LQ5%
529
449
Lp?2
Hh7s
4 A5
1314
2511
2107
315
67
W1
581
[N
1241
1261
1248
19
169
6?25
604y
u5h
1164
1954
2229
294
325
643

399

104
A9
A9

230

564

Ley
a5

105
70

105
a5

2319

KO

27
R3
AD

162

144

1A

212

221

369
at
A7

103
Qg

111

221

210

3u5
a7
95

R7

6135

CRUTSE W7711A MOV.

450 MANQMFETZRS

45

Rag

”136

1977

500
PLs

VOLUMF SCATTESTIMG FUNCTION {(1/M)

120
120
120
22F€
396
270
105
125
162
157
128

- 207

2?26
?R2
119
119
139
164
147
187
197
Pl
124
125
12°
138
129
205
197
270
125
127

1322

Hninp
37h
374

T1313

L0ARb
3uri
319
38h
389
547
LWh5
1191
?1€
2104
764
219
353
s77
L1?2
1162
1170
1812
250
333
389
3rc
379
99y
Q65
2012

23¢
2139

358

75
€R
68

70z

54A

A
70
67
55
7n
8‘)

1R3

cch

»cr

184

a
a2
91
1a7
3a7
?ay
a3
az
111
116
9q
129
210
188
26
e85
b7
115
114
135
160
182
ap
104
110
119
102
161
151
226
97
g4
109

278
378
L7
1126
L24E
3307
26%
ERZ|
431
431
L3
icn3
1702
1¢41
FA N
°58
a0
532
3an
951
1066
1FL2
230
360
418
Luy

- 389

az22
393
1988
259
282

o hQ3

MANOMFTERS

nan

X 100070
45
45
L5

187
567
281
47
L7
70
L7
47
215
26
215
sl
[
61
107
R&
143
306
224
4
A1
224
224
81
14z
152
428
51
61
81

135

69
61
23
175
251
174
719
B3
127
78
78
178
tqo
176
(XY
A
72
a5
10z
125
2413
177
7%
82
181
20R
9n
127
143
EhIN
aa
191
95

SEn NANOMETEDS

pPuLS

30AR
297
207
1021
262
2630
249
243
zr.a
255
240
11C7
20F92
17808
A
248
RUL]
NTY
06
arg
1116
153
178
2e8
3N
294
299
aRrs
PQa2
1R13
1P0
2uy
333

ECh

za
[1%]
Th
163
upa
L8]
30
L1
65
47
7
151
e7e
P12
37
g
51
67
43
162
14"
189
3n
41
4
L5
(%]
161
127
239
32
42

49

3135

&?
[N
58
127
245
227
u1
52
57
an
5a
1n1
174
151
5?
4R
57
a5
70
112
1n7
151
55
60
61
5a
61
117
11¢
1h?2
K
5Q

82




Lye

SaMPLE

A
ng
09
0R
na
QR
oA
L)
0a
o=
oo
GA8

" ga

a4
]
G
03
pa
gn
68
ra
na
03
ga
oca
nA
€8
1)
63
(L]
ng
oA
08
03

ne
ne

11

070MF

R

11

m

010
091
1650
t1n
07
959
030
n2e
310
gan
150
100
075
050
030
920
atn
nan
150
190
n7e
050
03n
LEL
210
200
150
109
n7e
950
90
01n
190
159
150
100

400 NONOMETFRS

fih &

425
431
1202
2329
275
281
425
693
452
unG
1642
X7a6
1642
237
L?2s
’5h
56
€449
1871
1525
1h72
547
wn9
552
Hhh 9
725
1197
g3

1818

402
08
522
AT
1 R8]7
241
1231

1N

a9
99
210
459
A7
95
a1
9g
95
87
245
451
161
50
78
7R
ay
79
289
225
2a1
106
106
118
112
174
195
170
743
135
120
125
135
354
105
250

SVOLUME SCATTFRING FUNCTION

n1Tg

1292
130
137
314
103
176
113
115
120
108
2720
279
186
102
95
10¢
111
a3
243
229
2h1
125
138
141
121
178
228

296
t7R
17¢
189
199
330
15¢
26h5

CPRUTSE wW77114 NOV. 1977

450 NMANNMETERS
345

376
LA
1239
3J3ue
KL
319
367
479
3A6
338
1650
3p0Q2
1/29
216
3109
Lob
357
714
161l
1080
1506
290
bhHe
2u2
(S}
729
10°R€E
792
1592
229
485
562
617
1640
297
1041

neg

2y
77
186
452
71
71
77
Ei
71
71
2F 2
45?2
225
£1
51
g1
Fh
58
1¢0
1€48
242
tq
66
(35
73
124
159
2
241

R
ag
o8

244
75

154

P135

112
1n3
160
202
ol
79
95
R&
ay
n3
213
257
172
75
70
75
a2
-0
18z
158
184
78
TS
ay
50
124
174
121
212
132
135
137
139
237
117
156

1806

S00
n45

(17
375
Tﬂg

12RA
36418
403
7?88
6
[S%AN
351
375
1874
3162
111 7%
1773
ZRR
274
375
410
1272
874
1584
274
4h9
rq4
(Y737
704
1957
171n5
1449
324
477
589
581N
2149
273

NANOMFTERS
90 R135
X 1010000
61 97
A1 94
183 137
Ly R 249
102 A1
a1 72
A1 81
a1 55
Al 69
61 h A
245 223
4K9 245
183 146
3] 49
41 43
41 Lty
41 68
41 52
138 21N
194 171
221 175
R5 A5
2R 55
6& 78
ne 124
249 210
169 169
145 154
217 217
'] 102
72 113
7?2 124
72 124
289 285
72 106
145 137

550 NANNMTTERS

045

3538
255
935
2954

491

47
by
127
357
34
Ly
56
49
4h
W2
194
40
1756
3n
3?2
4N
bty
28
177
142
160
38
ur
(351}

(1“
{1 2¢
al,
194
55
60
4
73
21¢
42

137

1135

h?
59
106
2h1
L7
Lz
59
L9q
62

112
221
1726
[
%9
45
S
8
124
109
tu?
LR
53
aN
N
127
115
t1ob
R R
Qg
26
39
1 4R
7F
142




8%¢

caMPY

[1%a]
n3
08

QA
08
na
na
08
4
08
ne
h
na
0o
ng
e
69
e
19
09
00
09
ﬂO

0a °

DO
a9
09
ta
[Vig)
nﬁ
na
03
a9
no

v

gQ

23
(N
n3
03

02

In

g7%s
a50
n39
029
910
159
100
075
050
nzn
p2¢
0tn
900
150
103
n7s
054
n3n
n29n
810
Jjoo
159
100
975
950
138
g2n
910
970
1650
1710
075

16¢

nsn
520
910

010

400 NANOMETFERS

s

751
"o 2
5383

£90 -

~3R
2019
363
26 R
2R3
[
L5 9
Lt b
Lt
{3t
2404
L4 3
2?5
€28
620
AgR
1124
(YA
L1
579
574
%62
639
an3
1465
579
?h1
334
759
715
567

LS

ang

60

110
130
130
5
a3
76

52
88
35
a7

313

459

1u 3
A2
77

1n8

123

118

216

113
a7

118

123

113

178
a7

236
a?
a2
a7

154

113

1hty

128 .

n13s5

CRUTSE W7711A MOV,

460 MANOMETFRS

Ane

neg

7135

VALUME SCATTERING FUNDTTAN

13€
1643
136
171
163
243
163
12¢
131
129
138
132
157
21
3121
145
123
130
118
125
143
104
131
14643
1ulh
193¢
150
1hh
1?5
192

1e2

11 R
132
108
124
164
131

207
u20
496
617
64
1756
334
216
2u7
413
u22
413
472
1941

t 23R

3an
24uR
352
647
5RT
604
1931
h80
319
49y
693
445
516
111f
1594
4272
215
31°
7810
750
639
6 30

N
23
cn
105
135
228
A7
54
ey
€0
€0
E7
74
287
Th3
34
F2
5%
13
a6
78
171
47
7
oz
oz
70
€3
70
207

&5
70
RILE
86
199
te1

a6
117
119
13¢
136
197
116
103
in2
117
112
108
tn9
189
257
108
a?
9
3
104
113
15?2
93
LR}
162
162
121
124
104
167
12 R
a.a
1ng
1%9
AL
139
ay

1977

500 NANOMETERS

nys

(e/7M)
: 222
uu3
512
‘580
631
1525
308
176
229
296
425
2936
454
1909
2350
307
10%
473
41s
506
f24
1n28
624
257
253
25
415
]
759
185
?Z&j
te3
325
1175
L34
470
734

nan

X 1199700
W R
7?
96
96
T2

228
6”
41
h
q?
2974
62
[2¥4

230

207
s1
51
51
51
77
77

152
77
51
51
77
77

1n?
77

204
77
1
51

281
77

192

122

ny 35

T4
a7
111
124
127
1AA
132
79
77
B3
81
R3
95
17%
226

c6p NANCMETERS

%

1R85
327
431
La3
sa7
1531
xr1
164
211
- 340
T8R4
356
278
1550
2025
?RL

ay
248

20
4R
10
RS2
4R
213
213
uns
L3R
Luy
LW5F
1150
754
165
228
L21
[
LER
378

najg

3t
4n
AN
(3}
R
20S
'
30
3N
47
L3
4
50
187
263

11%

57

6?
jLu
565
25
34
72
5%
68
57

-n{365

Al
67
77
ay
74

49




6v¢

SAMELE IN

o
09
09
ro
09
01
03
09
na
na
bE!
na
£Aq
na
19
09
ng
09
na
pa
9
(1Rl
79
09
pa
na
02
09
po
na
LK
09
ca
09
nyg

1301
Ch
LA
Nt
b
ot
(I
Ok
nes
ns
0%

DI:
ne
0k
no
A
13
[t
0F
a6
ne
a7
nz
nr
n7
uz
07
n7
ne
QR
09
CR
an
ue

150
190
07%
050
030
920
010
gon
0ui
aun
o340
nes
0139
099
LE
n7n
60
ns9
RN

315

715
non

h0o NANOMETERS

aLs

1561
29%
223
201
L7l
L34
512

3351

3108

1922
997

1008

17229

2376

1212
525
459
543
450
563
PR

2457

10 R84
ar 4
a7a
574
RQ3
Ag73

2639

2321
505
fRQ
H16
815

R9)

264

55
96
a6
9h

119
534
s34
293
215
194
196
u51
229
118
115

118

195
118
119
371
186
198
141
136
154
147
un3
289
122
1?8
1651
115

E135

213
102
105
118
131
122
117
129
289
370
251
200
135
QR
306
189
1410
13%
1657
139
139
130
h
172
187
1A
139
168
1Rh
275
e?7
1132
14#2
141

133

CRUTSE W7711A NOV.

450 NANOQVETERS

RIS

1 3ar
235
225
250
RUR
(RT3
45F
478

2870

2777

16727
R3S
AR
971

2527

11728
4r2
370

- W87

L&B
Lay
39wk
2524
929
agoy
758
Lok
Bi7
ANl 2
?AL5
2915
517
547
6NR
57¢a

nen

256
62
58

111
a2
a2
az
3

h 25

8L

2133

145

145

166

349

175
&7
78
Q7
’7
c7
a7y

318

184

164

10k
87

125

106

3cn

272

<1

111

1r2

21

SR

1RS

81

R?
115

A3

a1
109

Qg
311
257
212
146
132
157
2?7
156
118
1ns5
113
109
106
110
255
145
146
133
13F
135
122
209
2nv7

AR
123
195

107

tarv

500
a5

CYNDLUME SCATTECING FUNCTTON (1/7M)

fu0b
234
1RG
267
01
34
535
518
2045
2439
1513
85 R
AR5 R
QAQzh
221¢€
956
434
369
501
456
L7
L78
2L73
art
826
c21
413
782
673
LT3
1943
520
565
529
S5AY

NANOQMETFRS
RAG

X 192900

© 149
nz
47
L7
(X4
71
71
71

LWs7
351
274
124
128
160
338
154
9?
1
92
51
Qg
61
In7
123
154

61
az
az
3ra
277
51
ag
61
«1

R13%

19

550 NANOMETERS

RLS

1197
194
15A
104

259.

349
EE7%:Y
406

2735

2026

1362
R43
778

1077

2289

1619
366
201

430
406
751
L1k

21ep
2 4l
A1
LEY
369
701
21

2117

2¢{RY
za3
477
4,93
nrr

97

187
X3

26

22
L2
62
(135}
[
27 8
21
212
102
10¢
112
344
135
&2
W
59
54
56
&2
26HE
104
104
795
LA
an
79
204
215
59
AN
(23
6

nLs

126

6ta

151

102

121




09¢

SAMPLF TN

g9 18

1610
140
110
n7s
N80
nan
160
799
165
130
100
17%
050
130
n2¢
018
0on
129
1590
12°%
100
neg
134
924
9118
00
250
210
150
107
g7%
gen
a3l

400
nun

1536
1105
2824
23
531
656
701
456
2299
117¢
330
224
2h0
zAas
689
(AL
Lha
2287
506
?65
263
Ph5
'7q5
254
27?
265
W22
L]
55
278
2hE
278
%93

NANPHETERS

nqg

pou
173
u1b
83
115
102
109
6
380
204
99
- 92
a5
a2
105
114
118
TG4
130
R7
74
68
&0
R7
a7
80
133
127
g
32
76
14

a5

£135

yOLUME SCATTE

212
171
284
125
13€
131
110
127
2L
192
137
137
113
120
124
134
129
e70
141
117
101
117

af
119
113
113
145
161)
12h
121
118
ite
142

COUTSF W7711A MoV, 1977

450 MNANOMETERS

Ny

1HEF
1111
2774
174
LAy
399
~17
340
1934
965
2ha
258
208
369
330
Il
35?7
2114
270
341
2u7
219
356
3 3E
343
3sn
351
L 57
272
229
222
229
3IAS

neg

f135

50N
L5

2 ING FUNGTTON (1/7M)

165
164
3179
67
ag
82
62
?RU
152
€1
81
T
R1
g1
8 ]
71
?¢
a7
ER
44
yA
€9
7=
£n
7R
Ry
81
r1
e
51
F1
71

185
167
753
109
9¢
as
7R
96
212
1an
fg

-8R

76
104
uy
76
Q7
196
105
A6
77
71
78
79
4k
a9
a7
107
at
aa
a0
9¢

194

1456
514
2785
119
353
291
530
391
1997
ARG 7
214
236
103
32
386
343
3ok
2005
406
32y
4191
215
58
33y
37
430

206

(24
259
2R2
235
2?35

NANNMETERS

LA

¥ 100000

215
123
338
31
(338
A1
61
61
333
121
30
-61
23]
a1
~1
61
A1
304
1014
3
34
R
67
67
AT
%4
13%4
67
32
67

14h
165
100
a1
91
a9
61
67
22F
1?29
75
40
76
ad
53]
69
67
210
93
55
62
h1
78
79
79
74
70
94
A1
Ry
2
8?2
95

650 NANOMETERS
n135 PLsS

1?2 #9
825
euto
1 A9
Lob
328
LT7A
355
1958
r92
207
711
163
207
327
316
311
1803
352
R4
213
154
rdat]
253
208
279
723
339
TrQ
175
14l
176

P96

nan

n4 3~

134
1
202
bl
66
sl

173

107

hS

51
52
51
62
(30
178
AT
53
61
Lb
W6
56
62
LA
-5
~8
h?
59
an
6T
Bl




Ls¢

SAMPLF TR

19 0%

10 0f
19 0F

1%
038
jon
2450
230
1650
106
07s
a6¢0
039
010
0400
290
250
200
i8¢
130
7%
052
129
010
7720
120
151
100
nrs
050
030
316
jon
1~8
1690
121

“00

5

[N
622
hh
433
309
26
136
369
602
632
L39
€19
516
504
IHQ
”81
703
2 A
299
233
c1y
Lgy
3725
760
355
4n2
raz
71
L3z
Hh3T
2449
1493
1243

MANOMETFRS

nag

101

101

n135

CRUTSE W77118 NOVY,

450 NAMAMETE RS

R4S

reg

n135

1977

500
BL6

VOLUME SCATTERING FUNCTTON (1/M)

145
10°
122
119
127
145
127
134
j28
145
122
13¢%
128
142
127
113

]

83
-112
157
14r
134
159
191
1A/10
178
163
170
179
154
242
b ®
214

4232
35F
291
2n7
25AR
282
282
351
2R2
430
u30
460
4na
479
24E
224
211
224

204,

349
49y
L2323
35619
763
284
376
h21
5R0
507
623
217¢€
1301
1048

157

75
8y
P
L47
134
78
RQ
79
101
a9
LE}
3¢7
209
178

144
Qg
an
a7
rR7

1ne
atv
q7

101

100

199

106
Q2

101
87

7L -

613
6 A

75
121
100
104
297
163
129
1647
119
121
125
115
221
126
170

329
2R2
185
235
259

C 282

2ap
229
188
4on
L24
L2
NN}
42
196
220
122
220
122
293
513
342
2498
659
251
325
550
559
559
Al
2¢2¢
1271
1182

NANOMETERS
ngg

X 1430¢C0
%4
%4
3
32
37
3z
37
33
33
67
a7
X4
AQ
35
f9
35
35
35
/9
59

104
6553
119
un
79
72
7a
79
79
3In7
189
18R

A1

78
9y
R2
32
5 a
104

7
61
73
73
72
76
56
213
62

CY A

67 -
108
97
130
266
14]

123

£50 NANOMETF RS

LS

289
204
162
189
anyg
o8
177

243

204
362
400
4oAa

348

371
193
174
178
167

- 163

263
Lot
409
2897
AT5
195
2Ly
409
E2hL
L71
LRp
F01R
1311
1643

£q0Q

L&

1138

Ao
54
50
82
51
72
f
52
5q9
f5
51
86
50
69
60
46
Ly

49
82
62
Al
260
79
a?
L3t}
72
A1
7R
167
143
117



2q¢é

Savnp e 1n

17 06k
10 ne
10 6
19 96
13 76
19 re
10 07
i rr
10 a7
19 47
117 g7
10 "7
tn 07
11 n7
10 9°*
19 n=
11 CR
10 AR
10 G#
10 QA
10 08
10 0°
10 09

10 90 ;
16 10

14 99
10 no
13 g¢°
19 10
in 19

19 17
119 1C

1n0
g7s
0sn
p3n
015
396
165
12%
190
h7s
239
339
n1s
291
130
100
075
050
030
915
0on
DA
o030

0ng

400 NANOMFTFEPS

45

1105
249
2939
W85
ENG
h23

2h05

2497
380
23
2h1
430

4 A
637

2788

217
r24
LR
506
uWh7

g9y

185
86
Q2

1215

111

111

346

427
6

- 96

Y
103

45
1nn
627
399
174
122
116
103
109
503
228
170
157
111
104
111
419
222
183
274L

AT

E135

LRUTSE W77114

450 NAMOMETSRS

R4S

Rech

MOV

n135

VOLUME SCATTFRPING FUNPTTON

194
1?9
125
137
1un
139
298
213
140
13+
124
130
105
134
28

A5

9114
231
238
u?n
413
378
2345
2614
3na
287
140
3
315
378
2524
2439
81¢
487
W37
394
458
31232
16542
/15
L2
L2n
41z
496
2054
10°PS
LELS
1542

540 . .

149
&q
69
a9
7a
79

327

347
£9
69
5a
Fq
59
79

324

3uh

132
A
a1
71

#1

441

215

113
Q22
g2
82
a2

410

23¢

1z

246
Q?

143
3
o3

112

112

107

226

23R

119
g8
AQ

109
Ro

190

239

272

132

112

107
95

113

204

177

121

123

1977

501
nes

t1/7M)
936
201
223
424
74
Lua
105¢0
2507
279
279
16?2
3uR
44
Hisd
2141
21R4
777
447
490
hay
L7
2730
1318
6512
L2t
Lon
L7
W47
2777
aeS5
/N0
1459
541

NANNMETERS
nan

X 109090
126
32
53
9=
a5
o5
?"N‘.
2?_‘1
66
6~
33
6 ¢
HE
(Y3
290
399
166
100
a7
67
57
299
233
109
57
67
57
s7
433
166
132
223

170

135

132
7a
7R
90
99
R9

251

269
79
79
R5
ga
75
71

246

267

126
95
98 -
69
95

311

240

111
a5
74
£l
95

285

164

12%

186

L5

550 NANOMETERS

45

P20
1F4
206
205
KA
2h5
19025
20L7
235
2132
132
2L
286
274
2367
2177
697
401
361
266
TRG
2587
1272
545
271
207
3F4
348
2651
9rq
712
11987

bov

1919

167

15%

137

171
59

12

1904
59
.q ki
h7
51
Ak

190

191
67
50Q
52
6
hG
AD

204
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SAMPLE TN

10 10
10 10
11 01
11 04
11 01
11 71
11 M
11 7?2
11 r?
11 02
11 g2
11 n2
11 02
1t 62
11 ne
11 04
11 G4
11 "4
11 04
11 T
11 I
11 N4
11. 04
11 04
11 %
11 1¢
11 05
4 CK:
11 15
11 %
11 0OR
11 0%
11 0%

01"
ggn
ond
n3c
g20
019
1080
233
139
1549
100
175
10
014
30y
204
180
154
100
OYE
457
039
215
Jdu
210
175
15¢
100
n7rs
aen
2329
015
[BRY]

L0N NANOMETFOS

ay5

632
56%
265
1173
1459
1173
1400
2261
a6
R
542
356
6512
1188
52
L1uh
w72
758
33n
2e
kW R
462
793
49
2730
511
28k
00
223
2319
S11
451
h3t

GEY

124
124
W0

F136

CRUTSE W77114 NOV.

450 NANOMFTFFS
nee

ns

VOLUME SCATTERING

13¢
121
244
1 R€

197

181
229
252
178
13a
17
132
142
114
162
u 3
1A?
10
142
1h3
144
128
111
129
2ES
209
145
147
143
160
157
15n
154

615
5180
193¢

1087

1461
1121
131z
2238
334
2ha
95
3Ty
496
a5 7
21
7721
f1a
2RE
252
305
273
k1Y)
318
325
2840
351
23¢
229
26%
251
437
401
394

c2
cz
217
171
161
171
213
7ye
t¢cs
72
RP
7?2
72
e?
a2
“24
119
74
(30
€n
55
2288
74
74
415
£f1
€1
€1
£1
1
<1
71
B |

R135

FUNCTICM

107
aA
134
135
141
inn
183
22?2
14190
110
Q9
aa
110
43
119
314
1°%
104
Qs
102
LA
a»
RR
AR
?5a
111
a6
%
11
102
1c7
109
116

1977

50N NANOMETEFRS
45 B30
(4/7M) x-100003
A59 a7
565 130
1901 264
1529 132
1330 165
1145 1A%
123% 1h&
2031 °57
772 128
727 ql
L5y [X8
273 Al
48y H
409 L1
409 a4
ILr? 832
607 aAa
272 aq
te3n 5Q
272 59
?51 3n
439 59
335 Ra
335 89
22473 A7
334 R7
2185 Y4
215 34
?h2 101
239 34
430 67
258 h7
nah_ b7

ny3s

85
RQ
186
112

120

111
149
171
129
76
fa
77

93
33
349
114
112
qR
91
71
83
8%
8A
437
79
B85
85
139
84
94
101

9%

550 NANOMFTEPS

745

L70
FOF
1729
R3¢0
371
ang
17¢F5
1201
662
17%
224
209
313
32A
425
276
KR 2
271
2n0
221
N
2929
2138
299
2204
320
171
156
209
179
3u3
350
313

nagp

59
56
197
107
1309
112
13¢
20R
13
32
45
34
45
5a
52
Lf1
77
3a
Ty
1R
TR
U3
2R
41
11
7+
2a
20
37
RN
61
52
50

7135

69
53
137
48
162
an
127
133
RAR
5A
54
58
AU
66
hHt
?HR
Ry
70
AR
ity
S
h1
51
A1
221
114
70
55
6?2
A2
72
72
74
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0N NANOMETFES

SAMPLE TN

ny5
11 06 210 2184
11 66 175 58
11 06 150 w17
11 CF 116 353
11 ne 075 504
11 0F 050 4h6
11 96 0%¢C w65
11 06 015 510
11 8 090 531
12 01 210 6955
17 €1 175 A0
17 04 159 517
12 01 193¢ 454
1?2 n1 375 330
12 01 069 13
12 01 g3n 3
12 r1 918 w75
1> 01 300 "7
12 G2 223 7544
12 (2 160 500
12 P2 100 3un
1> rp 7% 274
12 02 957 378
12 A2 0320 495
17 32 M5 w7
12 02 a0 574
17 01 215 2721
17 g 175 6o
13 01 150 321
13 01 108 zqR
13 01 075 £33
17 "1 050 708
13 01 030 553
13 91 01° 523
1% 01 001

756

nqq

358
ah
a5
CL
a6

102

162

107
ap

518

115

122

1n2

174
an

1n2

102

in2

397

115
an
33
90

102

102

UE!

352

12?2
a6
ap

147

141

115

122

115

F135

122
15¢
132
111
127
168
142
123
200
147
L€
127
133
123
14
136
156
12:07)
160
132
131
13n
134
13849
143
21
141

124
13
164
165
163
159
134

CRUTSE W7711A8 NOV. 1977

450 NANQVMFTRES

“RKS

7209
355
375
32¢
620
3q0
415
3Q¢@
491
2239
61%
LAan
360
297
330
R
43
134
2431
517
3un
268
304
43%
%35
(K
2427
465
275
3INh
h30
570
449
435

705

Rece

314
12
7"
72
62
72
p?
72
72

338
c2

163
8>
1?2
7?
72
72
a2

259
82
77
&2
72
82
£p
a2

1'_‘}!

103
&7
£2

113

107
2
9?2

103

R135

269
91
133
100

17

RQ
117
111
af
?69
114
121
9R
111
101
112
Qe
111
231
119
106
193
in A
106
110
115
24 9
t1h

AR
101
128
124
139
124
102

50N NANOMETEPRS

aus

21R%
LAL
L2
293
791
391
u15
415
397
2186
538
449
342
269
?93
615
391
242
2583
LRI
640
228
293
wao
Wh
53R
23 aL
e
244
318
615
[R.21%
513
481
64

390

Juh
h9
9
59
659
QA
59
A0
50

Tub
A9
)
59
E4)

35
2]
fa
L]

415
»9
AQ
59
A3
69
s~
62

31

1%
69
59

138

104

1046
A

104

P35

”VOLUHE'SCQTTEQING'FUNFTICN'(1/H)‘X 100009 -
240 :

257
75
135
83
74
73
101
101
78
257
71
109
81
60
a2
77
7Q
a1
237
2R
76
R7
az
77
1on
71
221
107
86
[ k]
115
39
121
122

.18

5650 NANOMFTEPS

flus

1892
231
270
251
371
321
229
3u5
313

20 fA
454
333
247
231
211
337
221
KL

2394
LNy
0L
1565
o5
7a2
?oa
371

7019
LNy
200
2329
560
L7
4n9

~ 3Rl

500

nagp

?LF
39
36
R
21
L7
5%
47
(3N

26¢
6l
21
4L?

33
L2
53
&8
273
54
65
15
40
hWe
4 R
LR
17
cy
25
2?9
76
(X
56
54
5A

n135

143
%4
Ac
5€
W7
54
a1
71
5a

181
65
73
%4
59
54
67
70
71

164
7'7
XA
X3
57
62
[N
A1

160

7
56
5f
7h
74
a4
78
56




’PHYTOPLANKTON AND NUTRIENT CHEMISTRY DATA




NUTRIENTS

Seawater was sampled in triplicate from the Niskin array attached to
the Submersible CTD System. One of these samples was immediately analyzed
by the 4-Channel TechnicoHD)Autoana]yzer for nitrate and nitrite, urea,
phosphate, and ammonia. Another nutrient sample was frozen for subsequent
Taboratory silicate analysis. The Techm’con(3 Autoanalyzer was also used in
this determination. The third nutrient sample was used as a "spare" sample
in the event of accidental loss and/or contamination of the primary nutrient
sample.

Samples were generally not filtered or otherwise treated to remove
particulate material prior to analysis. Analytical imprecision due to the
presence of particulate material is often observed in the phosphate and
ammonia analysis. Particulate material is also filtered by the Cadmium
column in the nitrate ana]ysis. This gradually obstructs the sample flow
through the Cd column thereby interfering with nitrate determination.

While Cd-column obstruction was not a problem on W7711A a few samples
required filtration for phosphate and ammonia. 10 micron Pecap‘3 screening
was formed into a bag and tied to a syringe. Gentle aspriation of the sample
attempted to minimize cellular rupture and subsequent leakage of nutrient
contents.

The fo]iowing methodologies and their modifications were used:

1. Phosphate: Callaway et al. (1972)

a. 830 nm filters used instead of 660 nm

b. 1 ml Tevor, a wetting agent, added to hydrazine reagent

C. Air used to generate reference signal rather than DDW. This

also eliminates the need for two additional pump tubes.
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d. Heat bath temperature approximately 80°C.
2. Silicate: Calloway et al. (1972) (Postcruise laboratory analysis)
a. 50 mm flow cell instead of 15 mm
b. Tartaric acid when freshly prepared and stored in brown bottle
does not require filtration or the addition of chloroform. (Use
of glass bottle will gradually increase reagent blank.)
c. Stannous chloride: Not stored under oil with a piece of mossy tin
added.
3. Nitrate and Nitrite
a. First bubble is pumped from the system rather than gravity
ejected. A 1.0 cc/min pump tube was used for this debubbling process.
b. Sample tube is 0.8 cc/min. Di]uter»tube is 1.2 cc/min
c. 540 nm filters used.
d. Brig 35 added to sulfanilamid reagent and not to ammonium
chloride solution. Brig 35 is found to have bad effects on the
cadmium column.
4. Ammonia: Head [1971) with no modification
5. Urea: DeManche et al. (1973) with no modification
Standards, blanks and dilutions were made using single distilled water
that was further deionized and filtered by a 4 cartridge mi]]i-dC)water
polishing system. Carboys containing this water were brepared at 0SU for
use at sea. Artificial seawater was made for blank and standard solutions:
118 g reagent grade NaCl
19 g reagent grade MgS0,
0.2 g reagent grade NaHCOa

®
- made to 4 liters with milli-Q water.
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Working standards were analyzed at the beginning and end of each cast in
order to correct for changes in sensitivity and drift. Future work should
require that nitrate-nitrite and silicate be adequately temperature

regulated in order to minimize temperature related sensitivity fluctuations.

Callaway, J. C., R. D. Tomlinson, L. I. Gordon, L. Barstow,’P. K. Park.
1972. An Instruction Manual for Use of the Technicon Autoanalyzer
IT for Precision Seawater Analysis, August 1972. Oregon State
University Technical Report, Revision 1. School of Oceanography,

. Corvallis, Oregon 97331.

DeManche, J. M. 1973. An Automated Analysis for Urea in Seawater.
Limnology and Oceanography. 18(4): 686-689.

Head, P. C. 1971. An Automated Phenolhypochlorite Method for the

Determinations of Ammonia in Seawater. Deep-Sea Res. 18: 531-532.
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CHLOROPHYLL

Particulate chlorophyll values were obtained by the filtration of one
liter of seawater through a 0.45u membrane filter and freezing the filters
for laboratory analysis. The trichlorometric chlorophyll and phaeophytin
acidification methods given in Strickland and Parsons (1972) were used with
the SCOR-UNESCO (1966) equations. The chlorophyll and phaeophytin a values
reported are derived from the acidification method except when this yielded
erroneous results, in which case the trichlorometric value for chl a is reported

with no phaeo a value.

SCOR-UNESCO. 1966. Report of working group on photosynthetic pigments.
Monographs on oceanographic methodology. Publ. UNESCO, Paris.
Strickland, J. D. H. and T. R. Parsohs. 1972. A practical handbook of

seawater analysis. Fisheries Research Board of Canada. Bull. 167. pp. 310.

CARBON AND NITROGEN

Particulate carbon and nitrogen measurements were made by filtering up
to 500 m1 of water through an 11 mm diameter glass-fibre filter, The filters
are frozen on the ship, oven dried in the laboratory, folded and stuffed into
silver capsules, and analyzed by combustion-gas chromatography using a Carlo
Erba model 1100 CHN elemental analyzer. The method and description of
equipment is given in Pella and Columbo (1973). Overall resolution error
estimate is 0.5 ug N/2 and 1 ug C/% at the levels found in the NASA samples.
The carbon to nitrogen ratio (C/N) provides an index of the "food quality"
of the small particulate material. 1In laboratory phytoplankton cultures,

C/N ratios of 5 to 7 indicate nutrient sufficient actively growing cells,

2589



values of 8-11 indicate nutrient limited scenescent cells, and of above 12
indicate dead or dying cells. In field samples from near-shore areas the’
addition of nonphytoplankton detritus (having a high C/N ratio) tends to
mask the phytoplankton "quality" but does represent an integrated value for

all of the material available for consumption by filter feeding herbivores.
Peila E. and B. Co]umbo, 1973. Study of Carbon,~Hydrogen and Nitrogen

Determination by Combustion - Gas Chromatography. Mikrochim Acta,

1973/5, 697-719.
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W7711A

CRUISE LONGITUDE 124° 30.8'W SWCLL DIRECTION__ 280°  MEIGHT, ft_10 ft
\  DATE 6-Nov-177 LATITUDE 45° 20.1'd BOTTOM DEPTH, m__ 387 M
TIME 2250 WIND DIRECTION _ 330°  SPEED 21 kts COMMENTS : 20 Nt o[shore
STATION 6-9 , BAROMETREC
CLOUD COVER PRESSURE,___ 1025.0
Salin- Trans theophy- { Lrra- Productivity
bepth Temp. ity Sigma fmission | NONO, | MNil* Brea 510, POy ¢ N Chila ton a | diance Poteutinl
M °C °foo t % uil M uM uM M ng/L ug/L C/N pg/L wg/L % Sfc pg C/L bay
1 1.75 29.68 22.54 56.5 1.94 0.35 . 3.85 0.74 0.36 0.23
26.9 11.73 32.15 24.45 56.6 2.15 0.37 ens 4.25 0.72 0.48 2.19
51.4 3.79 32.58 25.28 63.0 10.34 0.38 0.25 11.59 1.23 0.39 6.27
75.9 7.82 32.97 25.73 63.6 19.07 0.28 0.32 22.60 1.60 0.1 0.13
99.8 8.00 [ 33.53 26.14 | -63.0 20.33 0.23 0.39 21.40 2.08 0.05 0.06
147.0 7.99 33.80 26.36 62.8 30.95 0.13 0.37 39.06 2.28 0.03 0.05
195.9 7.41 33.92 26.53 63.3 33.36 o.n 0.48 42.02 2.42 0.02 0.02
25%.7 6.92 33.98 26.65 61.4 34.49 0.09 0.60 22.03 2.57 - 0.01 0.04
300.6 6.42 34.00 26.74 | 63.1 34.56 0.2 | 0.49 52.08 2.57 0.00 0.02




L9¢

W7711A

CRUISE "LONGITUDE 124° 23.5'W SWELL DIRECFION _ 290° HEIGHT, ft 8 ft
DATE 7-Nov-77 LATITUDE 45° 20.6'N BOTTOM DEPTH, m 312 M
TIME 0249 WIND DIRECTION  319° SPEED_ 20 kts COMMENTS: 15 #M offshore
STATION 7-1 BAROMETRIC
CLOUD COVER 2/8 PRESSURE 1027.0
Salin- Trans Pheophy- | Irra- Productivity
bepth Temp. ity Sigma [ mission| NO NO, | N+ Urea $i0, PO, c N Chla ton a | diance Potential
m °c °/oo t uM M uM uM m ng/L ng/L C/N wg/T ng/L % Sfc ug-C/L bay
1 11.88 2.0 24.40 56.2 2.38 0.0 0.06 4.7 0.60 0.53 0.37
29.4 11.89 32.14 24.4 56.6 2.43 0.16 0.09 5.09 0.60 0.46 0.40 “
53.9 9.23 32.69 25.30 61.2 14.57 0.14 0.13 16.65 1.32 0.12 0.19
76.6 8.29 33.13 25.79 61.4 21.00 0.03 0.21 23.38 1.n 0.08 0.16
101.2 8. 33.53 26.13 63.3 26.32 0.01 0.12 19.12 2.00 0.03 0.07
1431 7.95 33.81 26.37 63.0 30.63 0.00 0.22 17.63 2.22 0.02 J.05
198.6 7.50 33.95 26.55 62.2 33.58 0.05 0.14 45.38 2.42 0.01 0.06
236.9 6.97 33.93 26.69 55.7 34.81 0.05 0.34 27.84 2.51 0.01 0.08
301.8 6.18 34.03 26.79 39.1 41.10 0.06 0.21 39.88 2.82 0.01 0.06




292

W7711A

124° 20.0'W

HEIGHT, ft 8 ft

CRUISE LONGITUDE SWELL DIRECTION__ 295°
DATL 7-lov-77 LATLTUDE 45° 20.2'H BOTYOM DLPIH, m_ 217 M
TIME 0520 WIND DIRECTION 35" sty 18 kts COMMENTS : 13_Nit offshore
STATION 7-2 BAROMETRIC
CLOWD COVER___6/8  PRESSURE___1028.6
- Salin- Trans 'hcophy; [rra- Productivity
bepth | Temp. ity Sigma | mission| NOJNO, 1 Nig* Urea 510, POy c N Chla ton a | diance Potential
n °C °fvo t % nM uM WM uM nM ng/l g/l C/N ng/L ug/L % $fc ng C/L bay
1 11.82 32.06 24.37 | 57.0 2.56 0.1 0.10 5.43 0.75 . 3.59 0.21
28.0 11.83 | 32.09 24.39 57.0 2.48 0.1 “—-- 4.09 0.72 0.63 0.28
44.8 10.91 32.53 24.89 61.4 6.81 0.24 ———— 8.61 0.82 0.14 0.21
69.4 8.62 33.03 25.66 63.1 ae-r ———— -——- 18.44 m— 0.08 0.14
91.4 8.46 33.36 25.94 63.4 ---- - —-- 17.59 - 0.05 0.09
128.7 - 8.07 33.79 26.34 62.5 ———- - “—e- 24.13 —— 0.01 0.08
180.7 7.95 33.89 26.43 61.88 ——— - ——— 20.25 ——— 0.01 0.09
206.1 | 7.72 | 33.94 | 26.50 | 59.9 el B ---- 35.04 ---- 0.01 | 0.07
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W7711A

SWELL DIRECTION_295°

CRUISE LONGITUDE 124° 17.0'W HgiG, fo_ 8 ft
DATE 7-H0V-77 LATITUDE 45° 20.4'N BOTTOM DEPTH, m 179 M
TIME 0800 WIND DIRECTION 345° SPEED__20 kts COMMENT'S : 11 NM offshore
STATION 7-3 BAROMETRIC
CLOUD COVER___7/8  PRESSURE 1029.8
Salin- Trans Pheophy- | Irra- Productivity
hepth Temp. ity Sigma {mission| NO NO, [ Nit,* Urea 5i04. PO, c N - Chia ton a | diance Potential
n °C ®foo t % uil WM uM ] uM ng/h ug/h C/N wa/L wg/l % Sfe¢ ug C/L Day
1 11.94 32.13 24.40 57.9 1.87 0.29 3.77 0.1 0.30 0.30
17.3 11.94 32.15 24.42 57.8 1.86 | 0.48 3.4 .74 anna .-ea
26.0 11.94 32.15 24.41 57.8 1.84 0.53 3.58 0.73 0.4) 0.21
48.6 10.66 32.52 24.93 62.1 6.68 0.30 8 8.02 1.08 0.12 0.17
o
76.5 8.76 33.36 25.66 63.2 18.45 -—-- 2 19.62 1.72 0.05 0.10
[=%
food .
105.3 8.62 33.49 26.02 31.8 24.98 ---- & 33.81 2.17 0.02 0.52
122.5 8.36 33.61 26.15 36.3 28.34 0.14 40.61 2.4 0.04 0.34
148.5 8.12 33.8] 26.34 47.4 29.74 0.15 38.20 mem— 0.01 0.17
173.6 7.95 33.85 26.40 36.6 30.92 ¢ 0.18 43.43 2.42 0.02 0.17
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CRUISE W7711A LONGITUDE 124° 14,3'W SWELL DIRECTION__300°  WEIGHT, £t __1p £y
DATE 7-NOv-77 LATITUDE 45° 20.2'n BOTTOM DEPTH, m 167 M
TIME 1000 WIND DIRECTION 340° SPEED 16 kts COMMENTS: 9 NM offshore
STATION 7-4 BAROMLETRIC
CLOUD COVER PRESSURE 1030.3
Salin- Trans I'heophy- | Irra- Proﬁnlc?%viﬁy
e e | e (R e L e | S | e | [ e [ | R
2.0 11.78 32.19 24.48 56.1 2.32 0.88 0.47 4.19 0.65 0.18 0.21
8.6 11.78 32.23 24.50 56.4 2.32 0.96 0.47 4.65 0.60 0.18 0.21
23.5 11.79 32.25 24.52 56.8 2.29 0.91 0.54 4,87 0.64 0.25 0.26
45.9 11.36 32.50 24.79 61.0 5.31 0.92 0.59 6.01 1.61 0.16 0.20
n.7 9.37 33.95 26.26 50.9 16.69 0.9% 0.60 22.10 1.60 ! 0.15 0.38
96.9 8.72 33.50 26.01 29.1 25.70 0.63 0.53 36.11 2.01 0.15 0.65
122.5 8.54 33.57 26.09 29.9 27.30 0.66 0.61 33.67 2.12 0.19 0.47
147.2 8.17 33.1 26.26 ’ 38.3 29.60 EEETS 0.79 34.09 2.2"1 0.02 | 0.2




99¢

W771A

LONGITUDE

CRUISE 124° 11.5'W SWELL DIRECTION__ 3nge° UEIGHT, ft 17 ft
DATL 7-NOV-77 LATITUDE 45° 19.6'N BOTTOM DEPTH, m_ 147 M
TIME 1230 WIND DIRECTION 350° SPEED__ 20 kts COMMENTS : 7Nl offshore
STATION 7-58 BAROMETRIC
CLOUD COVER__ 6/8  PRISSURE 1030.2
. Salin- Trans Pheophy- | Irra- Productivity
Depth Temp, | ity Sigma | mission | NO NO, { NiL,* Urea 510, POy C N Chla ton a | diance Potential
n °c °/oo t uM pM uM WM ) ng/L ug/L C/N ug/L ug/L $ Sfc ug C/L Day
1 1.73 32.29 24.56 55.1 3N 0.80 0.64 5.03 0.74 0.40 0.35
9.4 11.69 32.34 24.61 55.0 3.1 0.67 0.59 4.56 0.75 0.44 0.34
26.3 11.60 32.40 24.67 56.3 3.35 0.7 0.54 4.95 0.75 0.59 0.48
51.9 11.23 | 32.63 24.9 55.3 5.70 2.47 0.62 6.49 1.0 0.2 0.38
74.5 9.02 33.30 25.81 46.3 28.02 0.36 0.52 5.09 2.32 0.13 0.61
100.3 8.70 33.51 26.02 | 28.3 25.38 0.36 0.51 37.10 2.16 0.08 0.86
124.5 8.54 33.60 26.'” 29.3 26.84 0.32 0.52 34.05 2.28 0.17 .31
139.4 8.12 33.90 26.41 30.7 29.53 0.32 0.65 44,18 2.42 0.10 0.12
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W7711A

CRULSL LONGITUDE 124° 08.8'W SWELL DIRECTION _ 300° HEIGUT, £t 32 fy
DATL 7-NOV-77 LATITUDE 45° 19.8'l BOTTOM DEPIN, m 116 N
TIME 1445 WIND DIRECTION 315° i SPELD 22 kts COMMLNIS: 5 M offshore
STATION 7-6 ) BAROMETRIC
CLOUD COVER PRUSSURE 1930.2 _
Salin- Trans Pheophy- | Irra- Productivity
bepth Temp. ity Sigma | mission | NOsNO, [ MNil ! Urea 5i0, PO, c N Chla ton a | diance Potential
n °C °/a0 t % uM WM uM my uM ug/L ug/L C/N ug/L pg/L % Sfc ug C/L Day
1 11.58 32.38 24.66 54.7 2.83 0.87 0.54 5.03 39.74 0.61 0.30
n.7 11.51% 32.44 24.72 54.8 2.99 0.91 0.69 4.93 0.75 0.46 9.1
27.9 11.40 32.52 24.80 56.5 3.87 1.50 0.1 3.98 0.84 0.38 0.26
49.2 .22 32.77 25.02 54.7 5.57 2.61 0.90 7.30 1.03 0.23 0.41
741 9.98 33.13 25.52 56.0 16.01 1.28 0.68 18.49 1.59 0.15 0.33
100.9 8.66 33.47 25.99 36.3 24.55 0.39 0.65 34.39 2.12 0.15 0.60
106.9 8.50 33.53 26.07 3.4 30.909 0.46 0.65 36.44 2.21 i 0.17 0.68




CRUISE W7711A

LONGITUDE 124° 05.5'W SWELL DIRECTION__ 3)5° _  MEIGHT, ft 13 g
DATE 7-NOV-77 LATITUDE 45° 20.0'N BOTTOM DEPTH, m g3 i ‘
TIME 1615 WIND DIRECTION 315° __ SPEED_24 kts COMMENTS: ___3 NM offspore
STATION 7- 7 BAROMETRIC
CLOUD COVER PRUESSURIE 1030.5
Salin- Trans Pheophy- | Irra- Productivity
bepth ‘Temp. ity Sigma | mission| NO NOy | Nipg* Urca 5i0, o, c N Chla ton u | diance Potential
m °c °feo t 5 uM n uM M uM ug/L ug/L C/N we/L ng/l % Sfc wg C/L Day
7.3 1.6 32.42 24.77 46.3 4.72 2.84 1.05 6.1 1.00 0.36 0.36
1.3 Nn.ls6 32.42 24.76 44.3 4.76 2.69 0.93 | ----- 0.98 0.50 3.33
15.3 11.28° 1 32.56 } 24.86 51.0 4.34 2.14 0.9 3.73 0.94 0.52 0.37
nN
3.’ 21.5 11.31 32.60 24.87 54.2 4.3 | 2.5 0.83 4.13 0.94 0.38 0.23
24.0 1.3 32.58‘ 24.94 55.6 4.42 2.35 0.82 4.99 0.95 0.36 0.25
51.7 11.25 32.73 24.99 46.7 5.00 2.64 0.87 6.63 1.04 0.36 0.52
75.8 10.98 32.83 25.12 44.3 6.85 2.65 0.89 8.66 1.7 0.9 0.55
86.7 10.40 33.01 25.35 39.8 11.13 | 2.66 1.70 13.72 1.43 0.34 0.54
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W7711A

CRUISL LONGITUDE 124° G1.7'W SWELL DIRECTION _310°  HEIGHT, ft _]Q ff |
DATE 7-Nov-77 LATITUDE 45° 20.1°N BOTTOM DEPTH, m 67 M
TIME 1800 WIND DIRECTION 345°  SPEED_ 16 kts COMMENTS : 1_NM.offshore
STATION 7-8 BAROMLTRIC
CLOUD COVER PRESSURE 103] .2
Salin- Trans Pheophy- | Irra- Productivity
bepth Temp. ity Sigma | mission| NOsNO, Nil,* Urca Si0, PO, c N Chla ton @ | diance Potential
n °c L t 3 MY M uM uM uM ug/L ug/L C/IN ug/L ug/L % Sfc ug C/L bay
4.0 11.10 32.17 24.58 45.9 4.91 2.40 1.03 3.21 0.96 0.41 0.18
13.1 1.15 32.24 24.62 45.7 4.82 2.59 1.00 6.75 0.98 0.41 0.18
28.0 11.35 32.67 24.92 45.2 4.60 2.62 .97 5.66 1.02 0.37 0.39
48.0 11.3] 32.69 24.95 43.9 4.85 3.10 1.05 3.48 1.03 0.49 0.43
60.9 11.15 32.76 25.03 41.2 5.39 3.07 1.17 6.82 1.08 0.39 0.52
Sk W7711A SITRUDE o . ; : o : :
CRUISE LONGITUDE 124° 15.7'W SWELL DIRECTION . 310 HEIGHT, ft g ft
DATE 7-NOV-77 LATITUDE 45° 20.2'N BOTTOM DEPTH, m 172 1
TIME 2000 WIND DIRECTION 345° SPLED_ 20 kts COMMENTS : Anchor station.at 10 NM offshore
STATION 7-9 BAROMETRIC
CLOUD COVER PRESSURE 1031.8
Salin- Trans Pheophy-~ | Irra- Productivity
bepth Temp. ity Sigma | mission | NO;NO,{ NIl * Urea 8i0, PO, C N Chla ton a | diance Potential
m °c ®/oo t ) WM LM uM uM uM ng/L ug/L C/N ug/T ug/L % Sfe ug C/L Day
1 ’ 11.87 32.18 24.45 56.1 2.40} 0.77 m.—— 4.79 0.66 0.04 0.68
121 11.86 32.22 24.48 56.3 2.401 0.61 ——e- 3.18 0.64 0.04 0.74
20.6 11.87 ; 32.20 24.47 56.4 2.82 | ©.54 .--- 6.18 0.60 0.10 0.65
32.4 11.87 32.26 24.51 57.1 3.121 0.58 m——- 3.61 0.64 0.08 0.67
48.8 10.16 32.80 25.23 62.3 13.74 | 0.61 .—e- 10.4 1.56 0.01 0.29
731 8.90 | 33.43 25.93 9.7 20.59 | 0.27 - 27.6 2.60 0.36 0.72
97.7 8.68 33.49 26.01 32.4 25.06 | 0.14 - 26.93 2.14 0.15 0.60




W7711A

CRUISE LONGITUDE 124° 15.9'W SWELL DIRECTION _ 315°  HEIGHT, ft_jp ft
DATE 7-NOV-77 LATITUDE 45° 20.1'N BOTTOM DEPTH, m_ 174 M
TIME 2200 WIND DIRECTION  045° SPEED 12 kig COMMUNTS Anchor station at_10_NM_offshere
SIATION 7-10 BAROMIETRIC
CLOUD COVER__2/8  PRESSURE _ 1032.0
Salin- Trans Pheophy- | trra- Productivity
bepth Tomp, ity Sigma | wission | NOgNO, Nitg? Urea 8i0, ro, C N Chia ton o diuuc_c Potential
n °C *fso t ;3 M M WM LM WM ug/L pg/L C/N ug/L ug/l. $ Sfe | wg C/L bay
1 11.81 32.22 24.49 56.5 2.04 0.70 0.56 3.95 0.1 0.46 0.18
[
% 12.4 11.84 32.22 24.48 56.5 2.07 0.68 0.58 2.65 0.65 0.50 0.25
21.7 11.84 32.23 24.49 56.5 2.02 0.61 0.49 2.76 0.68 0.50 0.20
31.3 11.84 32.23 24.49 56.4 2.06 0.76 0.53 2.36 0.67 0.50 0.23
47.7 9.82 32.60 25.14 62.6 8.80 0.50 0.49 12.07 1.10 0.50 0.25
74.0 8.7 33.19 25.77 60.8 20.93 0.47 0.66 23.57 1.81 0.15 0.21
104.6 8.33 33.54 26.10 53.9 25.23 0.43 0.58 31.95 2.08 0.06 0.21
150.9 8.00 33.86 26.40 48.1 30.50 0.34 0.75 41.81 2.39 0.01 0.12




0Lz

CRULSL N7711A LONGITUDE 124° 15.5'W SWELL DIRECTION _ 315° HetenT, ft 10 ft
DATE 8-NOV-77 LATITUDE 45° 20.1°'N BOTYOM DL, m 173 M ‘
TiM 0010 WIND BIRECTION _ 200°-  spEip_6 kts COMMENTS : Anchor station at 10 NM offshore
STATION 8-1 . BAROMETRIC
CLOUD COVER priEssuRe_ 1031.9
Salin- Trans Pheophy~- | Irra- Productivity
Depth Temp. ity Sigma - | mission | NO4NO, NIty livea §i0, PO, C N Chla ton a | diunce Potential
m °c °foo t uM uM uM uM WM ug/l ug/L C/N ug/L ug/l % Sfc ug C/L bay
1 11.79 32.24 24.5] 56.6 2.25 0.55 0.44 3.59 0.58 0.65 0.26
14.5 11.80 32.25 24.52 56.6 2.24 0.63 0.48 4.3 0.55 0.65 0.15
25.0 11.80 32.25 24.52 56.4 2.14 0.53 0.47 4.32 0.58 0.55 0.33
35.0 11.82 32.29 24 .54 56.8 2.26 1.28 0.60 4.61 0.65 0.53 0.13
50.7 10.47 32.53 24.97 61.5 7.86 0.37 0.62 9.7 1.57 0.15 0.21
76.9 8.60 33.04 25.67 62.5 18.01 0.37 0.76 19.05 1.58 0.13 0.14
105.2 8.62 33.52 26.05 29.8 26.41 0.33 0.7 38.39 2.01 0.12 0.53
m151.4 8.03 33.58 26.39 46.6 a.n 0.37 0.81 41.84 2.0 0.04 0.12
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W7711A

CRUISE LONGITUDE 124° 15.5' SWELL DIRECTION 315° HEIGHT, ft 4 ft
DATE 8-N9y-77 LATI'TUDE 45° 20.0'N BOTTOM DEPTH, m 163 M
TIME 0200 WIND DIRECTION 90° SPEED 4 kts COMMENTS : Anchor station at 10 NM offshore
STATION 8-2 BAROMETRIC
CLOUD COVER PUESSUKE__ 1031.5
Salin- Trans Pheophy--{ Irra- Productivity
bepth Temp. ity Sigma | wission | NO;NO, Mg+ Urea 810, 0, C N Chla ton a |diance Potential
m e Yoo t % uM M uM uM uM ug/lL ug/L C/N ug/L wg/lL % Sic ug C/L Day
1 11.73 32.28 24 .56 56.9 2.05 0.56 0.55 4.70 0. 0.50 0.31
14.9 11.75 32.30 24.56 57.1 1.99 - 0.59 5.19 0.69 0.55 0.25
(20) | ===== | =oee= | a--e- .- 1.98 0.50 0.62 5.74 0.69 0.59 0.26
34 11.78 32.31 24,57 57.5 1.98 0.69 0.61 4.68 0.69 0.52 0.26
52.9 9.01 32.66 25.31 62.7 10.46 ---- 0.56 12.76 1.25 0.13 0.22
76.0 9.02 33.28 25.79 53.5 21.25 0.31 0.68 26.22 1.88 0.06 0.42
97.8 8.68 33.50 26.02 31.0 25.65 0.33 -——-- 34.07 1.98 0.15 0.60
151.2 8.03 33.85 26.39 45.3 30.42 - 0.67 42.02' 2.43 0.02 0.19
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W7711A

CRUISE LONGITUDE 124° 15.5'W SWELL DIRECTION__ 315° UEIGHT, ft 4 ft
DATE 8-NOovV-77 LATTTUDE 45° 20.0'% BOTTOM DLPTH, m_ 164 M
TIME 0400 WIND DIRECTION 150° spiEh 8 kts COMMENTS ; Anchor station at 10 NM offshore
STATION 8-3 ' BAROMETRIC
CLOUD COVER PRESSURE 1031.2
Salin. Trans theophy- | Irra- Productivity
bepth Temp. ity Sigma | mission | NOJNO, | Ni;* Urea 510, PO, C N Chla ton a fdisnce rotential
m °c °foo t 3 uM WM uM uM uM pe/L wg/L C/N ug/L wg/lL % Sic ug C/L Duy
2.7 11.80 32.22 24.50 57.5 2.1 0.48 3.91 0.66 0.48 0.27
3
15.5 11.84 32.21 24 .48 57.4 2.08 0.47 e 4.33 0.64 0.46 0.24
23.5 11.84 32.23 24.50 57.4 2.07 0.48 R 3.9 0.67 0.48 0.27
14
- [
33.9 11.82 32.23 24.50 57.5 2.45 0.55 4.49 0.68 0.44 0.23
53.1 8.65 32.81 25.48 63.1 13.44 0.39 b 14.92 1.34 0.12 0.12
ot
77.7 8.66 33.51 26.02 33.6 25.81 0.32 * 35.77 2.20 0.12 0.47
102.4 8.61 33.56 26.07 29.4 26.26 0.33 36.36 2.26 0.08 0.73
153.8 8.11 33.82 26.35 48.4 29.90 0.33 36.02 2.41 0.02 0.20
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W7711A

CRUISE LONGITUDE 124° 15.5'% SWELL DIRECTION _31g°  HEIGHT, £t _g ¢p
DATE 8-1iov-77 LATITUDL 45° 20.1'N BOTTOM DEPTH, m__ ]gg M
TIME 0615 WIND DIRECTION 150°  SPEED_ 9 kts COMMENTS : Anchor at 10 NM offshore
STATION 8-4 BAROMETRIC
CLOUD COVER___ 3/8 _ PRESSURE 1030.8
Salin- Trans F’heophy- Irra- Productivity
bepth Temp. ity Sigma | mission | NO{NO, | Nii* Urea 8104 - PO, c N Chla ton g | diance Potential
n °C e t uil WM uM M WM ng/h wg/L C/N pe/l ug/L % Sfc ug C/L. Day
1 11.78 32.19 24.47 57.3 1.98 —--- 3.37 0.68 0.44 0.10
S
12.4 11.82 32.18 24.46 57.4 1.9 ———- °© 3.53 0.64 0.48 0.35
20.8 11.82 32.19 24.47 57.3 1.96 - : 2.42 0.63 0.43 0.15
T
30.8 171.83 32.31 24.57 59.4 2.72 - [ 2.81 0.73 0.27 0.27
52.9 8.87 32.93 25.54 62.8 14.49 .- a 14.41 1.41 0.1 0.1
-3
75.0 8.83 33.44 25.94 38.9 24.66 -—-- : 20.05 2.09 0.10 0.49
99.5 8.44 33.52 26.07 41.5 25.77 -—-- 19.83 2.13 0.05 0.42
145.9 8.15 33.80 26.33 49.0 30.06 - 33.89 2.37 0.03 0.13
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W7711A

CRULSE LONGITUDE 124° 15.7*W SWELL DIRECTION _ 315° HEIGHT, ft 10 ft
DATE 8-NOV-77 LATTTUDE 45° 19.7'N BOTTOM DEPTH, m 173 M
TIME 0810 WIND DIRECTION 140° SPEED 7 kts COMMENTS Anchgr station at 1Q NM offshere
STATION 8-5 BAROMETRIC
CLoUD COVER _ 2/8 PRlESSURE___ 1030.0
Salin- Trans Pheophy- | Irra- Productivity
bepth Temp. ity Sigma | mission | NOZNO, [ NI * Urea 5i0, 1?0, [ N Chia ton g |diance Potential
" °C °foe t 5 T YR nh WM uM pg/ L ug/L C/N ng/l. ng/lL % S$fe | wg C/L Day
1.9 11.79 32.18 24.47 56.83 1.80 0.57 5.15 0.64 0.48 0.06
=2
121 11.80 32.20 24.48 56.8 1.72 0.47 © 3.05 0.57 0.50 0.25
21.8 11.80 32.16 24.45 56.9 1.87 0.92 : 4.73 0.66 0.57 39.07
Lt
31.2 11.80 32.19 24.47 57.3 1.69 0.72 [ 4.34 0.64 0.59 0.00
51.7 9.24 32.75 25.34 62.5 1N.79 0.85 a 13.56 1.30 0.13 0.10
o
76.0 8.88 33.21 25.76 42.3 22.89 0.51 : .2 2.06 0.12 0.38
99.8 8.39 33.52 26.08 54.9 23.33 0.43 30.23 2.09 0.08 0.25
150.6 8.05 33.85 26.38 48.8 29.85 0.38 211 2.52 0.04 0.08
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W7711A

CRUTSL LONGI'TUDE 124° 15.8'W SWELL DIRECTION_ 315°  MNEIGHT, Ft 30 fy
DATE 8-NOV-77 LATITUDE 45° 20.2'N BOTTOM DEPTH, m 172 M
TIME 1010 WIND DIRECTION 160° SPEED 4 kts COMMENTS : Anchor station at 10 NM offshore
STATION 8-6 BAROMETRIC
CLOUD COVER PRESSURE 1029.7
Salin- Trans *heophy- | Trra- Productivity
bepth Temp. ity Sigma | wisslion NOLNO, | NI Urea 50, PO, C N Chla ton a [ diance Potential
m °c °fae t % uM uM uM uM o o owM pg/l ng/L C/N ug/L ug/L % Sfe ug C/L Day
2.3 11.80 32.15 24 .44 55.5 2.18 6.48 5.24 0.70 0.48 0.38
2
13.1 11.78 32.18 24.47 55.6 2.07 0.62 ° 5.43 0.69 0.61 0.54
22.9 11.79 32.19 24 .47 56.0 2.04 0.74 i 5.20 0.69 0.59 0.42
T
33.0 11.86 32.28 24 .53 58.9 2.28 0.7% o 5.1 0.7N 0.33 0.32
49.3 9.74 32.87 25.36 62.3 11.16 0.26 a 13.56 1.24 0.10 0.20
o
78.9 8.85 33.42 25.93 41.3 23.46 0.48 : 25.80 2.04 N 0.04 0.7
104.6 8.36 33.61 -y 26.1% 51.9 26.51 0.48 25.88 2.7 0.02 0.22
150.3 7.99 33.85 26.40 48.9 30.34 0.41 41.78 2.42 0.00 0.15




CRUISE W7711A LONGI'TUDE 124° 16.0'W SWELL DIRLCTION__ 315° HETGUT, £t _8 ft
DATE g-Nov-77 LATITUDE 45° 20.8'N BOTTOM DEPTH, m__ 168 M
TIME 1300 WIND DIRECTION 160° spEp 4 kts COMMIINTS Anchor station at 10 NM offshore
STATION 8-78 BAROMETRLC
CLOUD COVER __ 4/8 pRisSURE__ 1027.2
Salin- Trans Pheophy- | Irra- Productivity
Depth Temp. ity Sigma | mission | NO:NO, Nifg* Ureca 810, PO, c N Chla ton a | diance Potential
m °c °fa0 t % uM WM uM uM uM ng/l ng/L C/N ng/L ng/L % Sfc ug C/L Day
i 11.85 32.20 24.47 55.1 2.02 0.50 1.81 4.31 0.70 0.55 0.36
1.8 i1.81 32.20 24.48 | 54.6 2.10 0.44 2.02 2.75 0.69 0.57 0.34
22.9 11.82 32.19 24.47 55.3 2.08 0.89 1.66 2.70 0.69 0.61 0.35
31.6 11.78 32.22 24.50 56.2 2.06 0.60 1.77 3.07 0.65 0.65 0.39
52.6 9.88 32.77 25.25 62.1 10.16 0.59 .77 1.7 1.20 0.13 0.18
73.0 8.72 33.07 25.68 63.2 18.06 0.28 .61 18.79 .64 0.08 0.13
99.1 8.65 33.51 26.03 31.8 25.96 0.30 .53 36.28 2.19 0.10 0.71
151.8 8.06 33.84 26.38 50.3 30.66 0.34 .67 42.11 2.43 0.02 0.12
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W7711A

CRUISE LONGITUDE 124° 15.4'w SWELL DIRECTION_ _ 315° UEIGHT, ft 8 fr
DATE 8-NOV-77 LATITUDE 45° 19.9'N BOTTOM DEPTH, m 164 M
TIME 1400 WIND DIRECTION 150° SPEED 2 kts COMMENTS: Anchor station at 10 itM offshore
STATION 8-8 BAROMETRIC
CLOUD COVER PRESSURE____ 1026.2
B Salin~ Trans "heophy- { Irra- Productivity
Depth Temp, ity Sigma [ mission] NO NO, [ Nig* lrea Sio PO, c N Chla ton a. | diance Potential
m °C °/es t % uM M uM uM nM ug/L ug/L C/N ug/L ug/L % Sfc ug C/L Day
1.4 11.92 32.20 24.46 55.3 1.93 0.38 0.56 4.79 0.7 0.34 0.38
4.6 11.80 32.21 24.48 54.4 1.98 0.45 0.65 5.86 0.7 0.42 0.62
23.7 11.78 32.23 24.51 54.7 1.94 0.46 0.56 4.93 0.70 0.59 0.39
33.9 11.82 32.27 24.53 57.6 1.99 0.57 0.92 4.93 0.75 0.44 0.12
52.7 §.06 32.78 25.40 62.7 12.16 0.24 0.54 14.92 1.35 0.13 0.23
78.0 9.12 33.36 25.84 45,2 22.23 0.47 0.56 29.91 2.00 0.14 0.42
192.7 8.63 33.54 26.05 31.2 26.18 0.34 0.57 37.03 2.19 0.14 0.53
150.8 8.01 33.86 26.40 42.5 30.62 0.34 0.61 42.73 2.51 0.35 0.15
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W7711A

CRUISL LONGITUDE 124° 15.5' SWELL DIRECTION _ 3pg°  HEIGHT, ft g fr
DATE 8-Nov-77 LATITUDE 45° 20.1'N BOTTOM DLPWU, w154 M
TIME 1600 WIND DIRECTION 150° SPEED_ § ktg COMMENTS : Anchor station at 10 NM offshare
STATION 8-9 BAROMETRILC
CLOUD COVER___ g/8 _PRESSURE___ 10253.0
Salin- Trans Pheophy- | Irra- Productivity
bepth Temp. ity Sigma | mission | NONO, Nify* Urea Si0, 10, C N Chla ton a | diance Potential
n °c /oo t % b 1M Y uM uM ug/L ug/L C/N g/l ug/L % Sfc | ug C/L bay
1 11.84 32.14 24.42 54.1 1.99 0.46 1.49 3.64 0.73 0.61 0.16
15.4 11.80 32.15 24.44 54.3 1.93 0.42 0.77 4.48 0.7 0.67 0.32
24.6 11.80 32.14 24.43 54.9 2.07 0.49 0.51 4.39 0.73 0.63 0.33
341 11.78 32.23 24.51 57.3 2.30 0.52 0.41 4.45 0.75 0.42 0.30
54.1 8.48 32.81 25.51 63.1 13.15 0.34 0.38 15.52 1.43 0.11 0.16
77.0 8.93 33.35 25.86 50.3 23.12 0.39 0.47 26.76. 1.96 0.08 3.54
102.8 8.36 33.56 26.11 52.2 26.10 0.53 0.48 31.51 2.13 0.04 0.26
151.3 8.02 33.84 26.38 43.8 31.00 0.25 0.59 42.7 2.45 0.02 0.15




6L¢

W7711A

SWELL DIRECTION 290° HEIGHT, ft 8_ft

CRUISE LONGITUDE 124° 16.1'W
DATE 8-NOV-77 LATITUDE 45° 20.2'N BOTTOM DEPTH, m__ 173 M
TIME 1808 WIND DIRECTION 190° SPEED 8 kts COMMENTS : Anchor station at 1g M offshore
STATION 8-10 BAROMETRIC )
CLOUD COVER PRESSURE 1024.1
Salin- Trans heophy- | Irra- Productivity
bepth Temp. ity Sigma | mission | NO.NO, Nigg* Urea 8io, POy, C N Chla ton a | diance Potential
m °C °/oo t 5 aM uM uM uM uM wg/lL ug/L C/N wg/T. ug/L % Sfc | g C/L Day
1.9 .74 32.12 24.42 52.5 2.55 0.3 1.49 5.51 0.72 0.13 0.94
13.2 11.74 32.13 24.43 52.4 2.46 0.02 1.37 5.44 0.7% 0.15 0.92
23.8 11.75 32.15 24.45 54.7 -——- ———- ———- ———— .- - me—-
26.1 11.78 32.17 24.45 55.7 2.24 0.37 .44 2.53 3.70 0.08 0.89
50.7 8.48 32.73 25.45 63.1 11.20 0.30 51 6.06 1.25 0.03 3.23
77.1 8.68 33.33 25.89 51.4 23.17 | 0.22 .60 28.98 1.96 0.04 0.49
101.3 8.33 33.57 26.13 55.7 25.91 0.22 .59 14.69 2. 0.03 0.17
148.9 8.13 33.83 26.33 51.4 29.55 0.23 .76 40.04 2.34 0.04 0.13
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W/711A

CRUISE LONGITUDE 124° 15.6'W SWELL DIRECTION_ 295°  HEIGHT, ft g ft
DATE 8-NOV-77 LATITUDE 45° 20.2'N BOTIOM DEPTH, m_ 170 M
TIME 2005 WIND DIRECTION 190° SPEED 10 kts COMMENTS : Anchor station at 10 NM offshare
STATION 8- BAROMETRIC
CLOUD COVER __7/8  PRESSURE __ 1023.0
Salin- Trans Pheophy- | Irra- Produc;ivity
wpen | voap. | ity | siges | mission) nogio| NIyt | wren | S0 | S B o | | e Vte | ve C/L ey
1.7 11.68 32.10 24.43 51.8 2.74 o.n 0.40 6.63 0.7 0.65 0.63
12.2 11.69 32.13 24.44 52.6 2.65 0.08 0.45 5.86 0.7 0.74 0.67
24.2 11.73 32.15 24.45 53.8 2.55 0.15 0.59 6.24 0.7 0.67 0.61
(30) m i ing dat 2.41 0.3 0.70 2.88 3.70 0.48 0.46
52.2 8.25 32.80 25.54 63.2 14.05 0.08 0.60 10.9 1.42 0.08 0.15
76.7 8.63' 33.38 25.93 51.4 23.28 0.18 0.65 19.27 2.01 0.05 0.36
' 100.3 8.29 33.58 26.14 62.5 25.81 0.16 0.60 20.32 2.15 0.02 0.09
149.3 8.07 33.85 26.39 46.6 30.12 0.21 0.70 29.31 2.47 0.02 0.17
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W7711A

CRUISE LONGITUDE 124° 15.8'U SWELL DIRECTION__295° __ HGIGHT, ft g £t
DATE 8-NOV-77 LATI'TUDE 45° 20.5'N BOTTOM DEPTH, m__ 171 M
TIME 2202 WIND DIRGCTION 180° SPEED 14 kts COMMENTS: __ Anchor station at 10 NM offshore
STATION 8-12 BAROMITTREC
CLOUD COVLR PRESSURI: 1022.1
Salin- Trans Pheophy- | Trra- Productivity
bepth Temp, ity Sipma | mission | NO NOy | NIyt Urea §i0 Po, C N Chia ton a [diance | potential
W °¢ °/ao t % uM M uN uM uM ug/L ug/L C/N ug/L wg/l . | % Sfe | ug C/L vay
1 11.70 32.13 24.44 54.2 2.59 0.26 1.62 4.69 0.70 1.30 0.73
14.6 n.n 32.10 24.41 54.6 2.69 0.31 0.42 4.80 0.69 1.64 0.
23.1 1n.n 32.13 24.44 54.3 2.60 0.19 0.44 4.11 0.69 1.45 0.79
32.3 n.n 32.13 24.44 55.1 2.68 0.1 0.40 4.4 0.69 1.18 0.95
52.0 8.93 32.69 25.35 63.0 10.87 0.00 0.45 12.59 1.20 - 0.22 0.37
74.9 8.28 32.97 25.67 63.3 16.82 0.13 0.47 13.52 1.48 0.12 0.28
104.5 8.31 33.56 26.12 62.4 25.72 0.16 0.60 19.72 2.06 0.03 0.21
147.2 8.04 33.86 26.39 41.2 30.1 0.18 0.70 42.78 2.39 0.02 0.36




28¢

CRUISE W7711A LONGITUDE 124° 15.5'Y SWELL DIRECTION__ 300° HEIGUT, ft_g ft
DATE 9-N0V-77 LATITUDLE 45° 19.8'N BOTTOM DEPTH, m_ 165 M
TIME 0010 WIND DIRECTION 180° SPEED 20 kts COMMENTS Anchor station at 10 M offshore
STATION 9-1 BAROMETRIC
CLOOD COVER PRESSURE 1022.0
’ Salin- Trans ’heophy- | lrra- Productivity
Depth Temp. ity Sigma |mission | NONO, | Nily* lirca 5i0y ro, [« N Chla ton a | diance Potential
m °c °foe t % uM WM uM uM uM wg/L wg/L C/N ug/L wg/L % Sic wg C/L Day
1.7 11.66 32.12 24.44 54.3 2.59 0.05 0.30 3.80 0.66 0.69 0.65
14.9 11.68 32.12 24.44 54.8 2.69 0.07 0.43 2.89 0.68 0.88 0.46
24.6 1n.n 32.14 24,45 54.8 2.53 0.17 0.58 5.74 0.68 0.80 0.48
33.5 11.73 32.19 24 .48 56.0 2.45 0.27 0.60 2.67 0.64 0.63 0.20
54.3 9.37 32.65 25.24 62.7 10.41 0.09 0.51 10.28 1.15 0.16 0.15
77.9 8.60 33.13 25.74 62.2 18.98 0.09 0.51 17.09 1.63 0.08 0.08
102.1 8.48 33.56 26.10 37.1 25.91 0.14 0.50 30.34 2.94 0.07 0.36
150.9 8.03 33.85 26.39 42.1 30.51 0.14 0.61 29.00 2.37 0.02 0.33
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W7711A

CRUISE LONGITUDE 124° 15.5'W SWELL DIRECTION _ 300°  MEIGHT, ft g fr
DATE 9-NOV-77 LATITUDE 45° 20.3'N BOTTOM DGPTH, m 165 M
TIMEG 0200 WIND DIRECTION 185° SPEED 24 kts COMMENTS Anchor station at 10 §M offshore
STATION 9-2 BAROME'TRIC
CLOUD COVER 8/8 PRESSURE 1021.5
Salin- Trans . Pheophy- | Irra- Productivity
bepth Temp. ity Sigma pmission ] NOgNOp | Nig* tirca 8i0, PO, C N Chia ton a | diance Potential
n °c °/oo t M WM WM WM WM ng/l wg/l C/N we/T /L % Stc ng C/L bay
1.8 11.66 32.1 24.43 53.0 2.33 {000 0.53 5.60 0.72 0.78 0.50
10.0 11.67 32.n 24.43 54.4 2.32 0.00 0.55 5.75 0.74 0.80 0.53
19.6 11.66 32.14 24 .46 54.3 2.35 0.03 0.47 5.22 0.7% 0.88 0.25
27.7 11.68 2.1 24.43 54.5 2.82 0.05 0.50 5.18 0.76 0.Nn 0.44
49.5 9.05 32.Nn 25.34 62.8 6.12 0.08 0.56 8.22 1.0t 0.42 0.23
76.9 8.38 33.25 25.87 63.1 20.53 0.04 0.62 10.89 1.80 0.07 0.12
100.5 8.29 33.50 26.08 58.19 24.57 0.13 0.78 17.38 2.06 0.03 0.12
151.1 8.06 33.84 26.37 49.2 27.90 0.12 0.85 32.3 2.25 0.02 0.13
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W7711A

CRUISE LONGI'TUDE 124° 15.6'W SWELL DIRECTION _ 300° Herair, fo 5 ft
DATE 9-NOV-77 LATTTUDE 45° 19.9'y BOTTOM DGPTH, m 164 M
TIME 0400 WIND DIRECYION 185 sPein 24 kts COMMENTS : Anchor station at 10 #M offshore
STATION 9-3 BAROMETRLC
cLoun coviR__8/8  pressur;_1021.0
Salin- Trans Pheophy- ¢ lrra- Productivity
hepth Temp. ity Sigma | mission | NOzNO, i Nlg* Urca 8104 N C N Chla ton a | diance Potential
w °C °leo t 4 ;3‘1 WM M UM WM ug/lL ug/L C/N wg/L ng/L % Sic ug C/L Day
1 11.66 2z.n 24.43 53.8 2.73 1.22 0.62 5.52 o.n 0.82 0.62
n.2 11.67 32.13 24.45 55.1 2.Nn 1.04 0.64 5.49 0.67 0.50 0.4
210 11.68 32.1 24.43 55.0 2.72 0.84 0.54 5.44 0.68 0.53 0.40
30.8 11.66 32.10 24.43 55.0 2.72 0.76 0.54 5.40 0.68 0.69 0.60
46.7 9.38 32.66 25.25 62.6 7.3 0.57 0.63 7.98 1.00 0.17 0.3
72.9 8.40 33.21 25.83 63.1 19.85 0.36 0.65 19.18 1.73 0.05 0.10
99.2 8.29 33.49 26.07 61.4 23.51 .21 0.54 26.40 1.99 0.04 2.1
147.2 8.09 33.82 26.36 47.8 29.34 0.08 0.62 40.9 2.39 0.02 0.14

.
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W7711A

CRUTSE LONGITUDE 124° 15.5'W SWELL DIRECTION__300° _  MNEIGHT, ft g fp
DATE 9-NOV-77 LATITUDE 45° 19.5'N BOTTOM DEPTH, m 165 M
TIME 0621 WIND DIRECTION 185° SPEID 26 kts COMMENTS : Anchor station at 10 NM offshore
STATION 9-4 BAROMLTRIC
CLOUD COVER PRESSURE 1019.5
Salin- Trans heophy- | Trra- Productivity
bepth Temp . ity Sigma |[mission| NO NO; | Nlig* Urca 5i0,4 PO, c N Chla ton o dianu:e Potential
n °c ®fae t % uM WM nl my uM ng/L ug/l C/N W/l ug/L % Sfc ug C/}. Day
4.9 11.64 32.1 24.44 55.1 2.68 0.12 1.45 5.18 0.74 0.78 0.29
12.2 11.65 32.12 24.45 53.9 2.65 0.18 0.55 6.26 0.76 0.94 0.05
21,2 11.64 32.01 24.36 54.8 2.5% 0.12 0.44 6.22 0.75 0.94 0.19
31.4 11.58 32.27 24.57 | 58.8 3.62 0.42 0.49 4.1 0.81 0.44 0.10
46.3 8.79 32.84 25.49 62.9 9.59 0.00 0.45 11.66 1.45 0.15 0.10
74.3 8.32 33.27 25.89 63.3 21.41 0.06 0.78 14.39 1.77 0.08 0.03
99.8 8.29 33.56 26.12 62.5 25.52 0.10 0.40 25.75 2.04 0.03 0.05
148.8 8.06 33.85 26.38 45.] 30.38 0.16 0.56 25.85 2.39 0.04 0.14
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W7711A

CRULSE LONGITUDE 124° 01.7°H SWELL DIRECTION__300° __ UEIGHT, £t g fp
DATLE 9-iNOV-77 AT PPUDE 45° 19.9'N BOTTOM DEPTH, m__ 51 M
TIME 0900 WIND DIRECTION 185° SPEED 22 kts COMMINTS: ] WM offshore - no CID recard
STATION 9-5 BAROMETRYC
CLOUD COVER PRIESSURL 1020.7
Salin- Trans Phicophy- | Irra- | Productivity
bepth Temp. ity Sigma | mission| NOzNO, | Niig* Urea 510, PO, c N Chla ton a | diance Potential
" °c °va t % iM M ny uM’ uM ug/L . ug/L C/N ug/L ug/L % Sfc ug C/L Day
1 3;94 1.50 0.95 6.65 0.81 0.36 0.20
10 dat milssin 4.00 1.51 0.94 4.61 0.61 0.20 0.30
20 3.97 1.53 2.96 3.98 0.85 0.33 0.21
30 21.09 0.17 1.00 3.85 1.81 0.23 0.39
40 6.11 2.44 1.12 7.75 1.10 0.10 0.44
48 8.08 2.5 0.00 9.16 1.19 0.19 0.96
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W7711A

124° 05.3'W

CRUISE LONGITUDE SWELL DIRECTION__300° _ HEIGHT, ft g £t
DATE. 9-NOV-77 LATITUDE 45° 20.3'l BOTTOM DLPTH, m_ g7
TIME 1100 WIND DIRECTION 170° SPEED 20 kts COMMENTS : 3 HM offshore
STATION 9-6 BAROMETRIC
CLOUD COVER PRIESSURE 1019.4
Salin- Trans Plicophy- | Irra- Productivity
bepth Temp. ity Sigma | mission | NO NO, | NI, * Urca 510, P0, c N Chla ton a | diance Potential
" °¢ °feo t % WM Y uM M uM pg/l ng/L C/N ug/L pg/L % Sfc | ug C/L Day
1 11.25 32.1 24.74 55.3 4.13 1.50 1.20 4.15 0.86 0.24 0.29
17.4 11.21 32.39 24.74 55.0 4.18 1.87 0.81 3.00 0.87 0.33 0.29
29.9 11.23 32. 8 24.72 55.9 4.8 1.81 0.79 2.78 0.36 0.17 0.29
38.6 .21 32.40 24.74 54.9 4.18 1.81 0.75 2.91 0.82 0.25 0.31
48.9 11.31 32.73 24.98 59.24 5.03 1.99 0.79 5.583 0.89 0.10 0.24
57.7 11.24 32.74 25.00 58.8 5.57 2.23 0.88 2.68 .n 0.09 0.32
63.8 11.03 32.78 | 25.06 52.5 7.85 2.2 0.55 4.89 2.1 0.06 0.56
82.0 8.56 33.55 26.07 34.0 26.03 ---- 1.23 36.07 0.94 0.06 0.64




W7711A

CRUISE LONGITUDE 124°_07.2'W SWELL DIRGCTION_ 3gp° MEIGIT, £t g ¢4
DATE 9-NOV-77 FATTTUDE 45° 20.0'N BOTTOM DEPTIL, m_ 95 M
TIME 1230 WIND DIRECTION 170° SPEED_ 20 kts COMMENTS: 5 NM offshore
STATION 9-7 BARCGMETRIC
CLOUD COVER _ 7/8 PRESSURE 1019.4
Salin- Trans Pheophy- | Irra- Productivity
N bepth Temp. ity Sigma | mission | NOsNO, | Nil,* Urea 5i0, P0, [« N ' Chla ton a | diance Potential
% m °c °/oa t % WM uM uM WM uM wg/L ug/L C/N ug/L ng/L % Sfe ug C/L Day
1.2 11.13 32.39 24.75 52.3 4.41 1.88 | 1.22 6.33 0.99 0.61 0.08
16.9 11.13 32.40 24.75 51.7 4.41 1.90 0.89 6.11 1.00 0.59 0.18
28.7 11.13 32.39 24.74 52.5 4.42 2.02 0.97 6.36 1.01 0.59 0.16
37.8 11.34 32.68 24.93 57.9 4.59 1.84 0.83 5.80 1.06 0.14 0.22
49.1 11.20 32.76 25.02 57.0 5.72 2.33 0.96 7.35 1.22 6.91 0.46 14.93 0.13 0.43
60.0 10.57 32.95 25.28 51.2 10.88 2.12 0.91 14.49 1.54 0.20 0.59
76.3 9.12 33.29 25.78 51.9 19.63 0.41 0.7 24.60 1.96 0.1 0.49
90.9 8.37 33.64 26.17 33.3 27.06 0.07 0.79 38.97 2.48 0.06 0.53




W7711A

CRUISE LONGITUDE 124° 10.5'W SWELL DIRECTION__300°  NEIGHT, ft g gy
DATE 9-NOV-77 LATITUDE 45° 20.0'N BOTTOM DEPTH, m__ 122
TIME 1415 WIND DIRECTION 180° SPEED 20 kts COMMENTS : 7 WM offshore
STATION 9-8 BAROMETRIC
CLOUD COVER 8/8 PRESSURE 1019.0
Salin- Trans Pheophy- | Irra- Productivity
Depth Temp. ity Sigma | mission | NO NO, NH,* Urea $i0, POy c N Chlg ton a | diance Potential
m °c °/oa t % uM M uM uM uM ng/L ng/L C/N ug/L ug/L % Sic ug C/L Day
1.3 11.63 32.10 24.43 51.4 2.69 0.02 0.61 6.03 0.68 1215 0.98 12.46 . 0.76 0.36
17.7 11.62 32.1 24.49 51.7 2.72 0.00 0.76 5.70 0.68 15,07 1.41 10.4 0.80 0.48
31.0 11.36 32.37 24.69 54.9 3.9 1.03 0.87 5.73 0.86 12.84 1.23 10.47 0.44 0.28
N
o SR - - -
o 49.2 11.30 32.69 24.95 55.7 iled to clofse
72.8 10.36 32.89 25.27 57.3 11.13 1.24 0.82 19.4y 1.26 8.06 0.46 17.68 0.10 0.34
98.0 8.82 33.42 25.93 40.8 24.37 0.14 ———- 32.94 2.03 | -w-ne R B 0.10 0.63
114.2 8.28 33.70 26.24 35.8 29.14 0.1% 0.29 41.78 2.36 23.88 1.75 13.66 0.05 0.45
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CRULSE W7711A LONGITUDE 124° 14.0'W SWELL DIRECTION _pzge  HEIGAT, ft g ¢
DATE 9-NOV-77 LATITUDL 45° 20.0'N BOTTOM DLPTI, m_ 156 M
TIME 1600 WIND DIRECYTION 180° SPEED 20 kts COMMENTS: 9 NM offshore
STATION 9-9 ‘BAROMETRIC
LLOUD COVER__ 8/8 PRESSURE 1018.8
Salin- Trans IPheophy- | Irra- Productivity
Depth Temp. ity Sigma | mission | NOsNO, NH,* Urca 8i0, POy C N Chla ton a diaur:e Potential
" °C °/oa t % uM b uM ©uM M ng/L ug/L C/N ug/L ug/L % Sic ug C/L Day
1 11.67 3.19 24.49 | 55.0 2.96 0.87 5.25 0.67 13.75 1.04 13.26 0.59 0.29
13.7 11.67 32.22 | .24.52 55.0 2.78 1.83 54.88 0.62 14.44 1.28 11.28 0.61 0.51
31.5 11.66 32.22 | 24.52 55. 2. 0.56 5.25 0:67 13.84 0.99 13.93 0.52 0.37
47.8 9.95 32.64 25.14 62.3 4.92 0.54 6.48 0.81
70.1 8.62 33.01 25.64 63.3 16.77 0.52 17.85 1.49 11.29 0.73 15.51 0.06 0.08
105.5 8.51 33.59 26.11 36.4 27.24 0.51 37.96 2.23 15.15 1.44 10.50 0.21 0.16
140.6 8.19 33.78 26.31 52.4 29.59 0.50 2.1 2,32 11.68 0.73 15.96 0.04 0.04
147.2 | 8.05 33.82 26.36 33.6 30.02 0.79 33.01 2.41 14.21 0.9 15.68 0.06 0.05
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W7711A

CRUISE LONGITUDE 124° 17.6'W SWLLL DIRECTION 270° HEIGHT, ft 10 ft
DATE 9-NOV-77 LATITUDE 45° 19.8'N BOTTOM DEPTH, m 176 M
TIME 1815 WIND DIRECTION 180° SPELD 30 kts COMMENTS : 11 NM offshore
STATION 9-10 BAROMETRIC
CLouD COVER_8/8  puissurr__ 1017.8
Salin- Trans _ {Pheophy- | Irra- Productivity
Depth Temp. ity Sigma | mission| NO NO, | Nily* Urea 5i0, PO, G N Chla ton a [diance Potential
m °C 2/oo t u:il M M uM WML g/l ng/l C/N ug/L ng/L % Sfc ug C/L Day
1 11.63 32.17 24.48 55.4 2.35 0.28 0.54 2.40 0.66 12.69 1.19 10,70 0.36 0.31
10.5 11.63 32.20 24,51 56.0 2.28 ——-- 0.49 3.94 0.68 14,72 1.21 12,16 0,38 0.26
22,5 11.63 32.17 24.49 | 55,9 2.08 ———— 0.44 3.51 0.68 12.03 1.05 11.45 0.48 0.30
33.4 11.63 2.2 24,52 56.0 2.06 0.17 0.48 4.1 0.67 24.1N 1.52 16.30 0.44 0.26
53.2 9.03 32.83 25.44 62.6 15.09 0.04 0.56 13.71 1.42 12.78 0. 18.00 0.04 0.18
72.6 8.31 33,18 25,82 63.1 20.38 0.00 0.48 13.22 1.1 9,72 0.56 17.43 0.04 0.18
92,5 8.30 33.57 26.13 62.5 26.03 0.30 0.51 28,96 2.01 0.01 0.08
126.5 8.2 33.78 26.30 | 52.96 28.95 0.01 0.47 22.83 2.3 7.14 0.32 22.47 0.02 0.12
167.1 7.68 33.94 26.51 36.0 31,52 0.22 0.61 24,97 2.49 14,87 0.88 16.95 0.02 0.18
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W7711A

CRUISE LONGI'TUDL 124° 19.8'H SWELL DIRECTION  p7p0  WEIGHT, £t _3p g
DATE 10-N0V-77 LATITUDE 45° 20.2'N BOTIOM DEPTH, m_ 197 M
TIME 0830 WIND DIRECTION 180° SPEED 16 kts COMMENTS: 13 NM offshore
STATION 10-1 BAROMETRIC
CLOUD COvER_8/8 PRESSURE___1019.5
Salin- Trans *heophy- { Irra- Produc?ivily
hepth Temp. ity Sigma | mission | NONO, { Nif* Urca 510, PO, [+ N Chla ton a dianc'e Potential
m °C °leo t % uM M uM uM M ue/L wg/L C/N wg/L ug/L % Sic ug C/L Day
2.0 11.62 32.21 24.52 54.4 1.98 0.04 3.72 0.65 vl7.58 1.15 15.25 0.84 0.26
11.8 11.62 32.18 24 .49 54.5 1.97 0.13 4.21 0.64 11.40 1.12 10.21 0.83 0.12
21.2 11.62 32.19 24.50 54.3 1.96 0.09 = 2.81 0.64 12.46 0.99 12.59 0.81 0.31
33.3 11.62 32.19 24.50 54.7 1.99 0.12 4.64 0.63 13.01 1.39 9.36 0.91 0.12
54.2 9.25 32.58 25.21 61.5 11.55 0.02 : 9.16 1.2 6.85 0.38 18.06 0.13 0.13
103.1 8.17 33.57 26.15 63.2 25.95 0.03 g 28.27 2.02 3.95 R R 0.04 0.08
122.3 8.10 33.65 26.22 63.1 28.03 0.48 17.61 2.18 5.85 0.30 19.30 0.02 0.07
147.6 8.03 33.80 26.35 60.7 29.77 0.16 28.34 2.27 5.11 0.20 26.30 0.01 0.08
191.3 7.44 34.06 26.64 370 . 32.22 0.16 48.91 2.50 14.04 0.94 15.01 0.02 0.14




€6¢

CRUISE K7711A LONGITUDE 124° 23.0'W SWELL DIRECTION  270°  nHEIGuT, ft_12_ft
DATE 10-NOV-77 LATITUDE 45° 20.4'N BOTTOM DEPTH, m 263 M
TIME 1020 WIND DIRECTION 165° SPEED 16 kts COMMENTS: 15 NM offshore
STATION 10-2 BAROMETRIC
CLOUD COVER__ 8/8 " PRESSURE__ 1018.6
Salin- Trans Pheophy- | Trra- Productivity
bepth Temp. ity Sigma | mission| NO NO, | Nilg* brea 810, Po, C N Chla ton a | diance Potential
m °C ®/on t % M bt M WM uM wg/h e/l C/N ng/L wg/l % Sfc ug C/L Day
2.2 11.73 32.13 24 .44 54.1 2.27 0.07 ND 3.92 0.66 11.15 1.02 10.98 1.41 0.81
17.1 11.72 32.14 24.44 54.2 2.3 D.09 .01 4.57 0.66 1.77 0.52 14.91 1.30 0.89
31.0 11.73 32.14 24.44 54.7 2.27 0.09 ND 4.66 0.65 18.53 1.25 14.85 1.39 0.98
52.6 9.98 32.46 25.00 61.5 8.77 0.10 .53 9.44 1.07 7.63 0.53 14.43 0.48 0.25
76.3 8.53 33.14 25.76 63.3 18.72 0.03 A7 20.85 1.72 5.57 0.20 28.65 0.10 0.25
100.2 7.97 33.55 26.17 62.5 25.34 0.05 .24 25.96 2.1 6.45 0.27 23.85 0.07 0.23
150.1 7.90 33.84 26.40 61.4 30.52 0.24 .33 27.50 2.37 7.86 0.33 24.17 0.02 0.13
196.6 7.56 33.94 26.53 59.4 31.57 0.09 .51 40.74 2.47 9.57 0.38 25.23 0.02 0.13
251.8 6.98 | 33.96 26.63 |.60.6 33.03 0.13 .74 49.65 2.53 5.57 0.22 25.76 0.02 0.12




CRULSE K7711A LONG[TUDL: 124° 30.0'W SWELL DIRECTION _ p7pe HELGIT, £t 0 £y

v6¢

DATE 10-NOY-77 LATITUDE 45° 20.4'N BOTTOM DEPTU, m 900 4
TIME 1215 ‘WIND DIRECTION 120° SPEED__14 ks COMMENTS: _ 20 NM offshare
STATION 10-3 BAROMITRIC
CLOUD COVER __ 7/8 ~ PRESSURLE 10180
Salin- Truns . Pheophy- | Irra- Productivity
Depth Temp. ity Sigma | mission| NOgNO, [ Niy* Ureca 8i0, PO, C N Chla ton a | diance Potential
m °c °/oo t % uM nM WM UM uM ug/L wg/L C/N ug/L ug/lL % Sfc ug C/L Day
1.3 11.73 32.1 24.42 53.1 2.47 0.06 0.67 5.22 0.71 10.72 0.9 11.73 0.84 0.39
13.1 1.73 32.13 24.44 52.9 2.46 0.1 0.59 5.12 0.71 14.92 0.93 16.08 1.03 0.36
30.3 1.7 32.14 24.45 53.3 2.07 0.08 0.55 4.54 0.69 16.07 1.66 9.67 0.92 0.47

50,2 9.65 32.49 25.07 61.4 8.31 0.14 0.56 9.06 1.06 9.86 0.75 13.08 0.15 0.33

77.1 8.09 33.20 25.87 61.8 20.36 0.03 1.02 24.35 1.79 8.06 4.18 1.93 0.08 0.12

99.4 7.89 33.44 26.09 62.8 24.61 0.04 | 0.85 30.37 1.98 6.34 0.24 26.65 0.06 0.08

141.4 7.99 33.82 26.37 62.9 30.32 0.04 0.44 39.42 2.31 7.57 0.45 16.88 0.02 0.06

186.7 7.64 33.97 26.54 62.9 31.61 0.27 0.61 42.08 2.38 8.n 0.43 20.42 0.01 0.06

228.9 7.22 33.98 26.61 63.3 32.n 0.05 0.52 48.74 2,47 1.80 0.20 9.28 0.01 0,03

o

296.8 6.53 34.03 | 26.74 63.5 K| 0.05 0.68 57.34 2,59 .82 0.26 22.43 0.00 0.06




96¢

W7711A

CRUISE LONGI'TUDE 124° 23.6'W SWELL DIRECTION  265° HEIGHT, ft _]Q ft
DATE 10-NOvV-77 LATITUDE 45° 20.4'N BOTTOM DEPTH, wm__ 296 M
TIME 1400 WIND DIRECTION 165° SPEED 10 kts COMMENTS : 15 NM offshore
STATION 10-4 BAROMETRIC
CLOUD COVER 6/8 PRESSURE 1016.8
Salin- Trans Pheophy-~ | Irra- Productivity
beptl ‘Temp. ity Sigma [mission| NO, NO, | Nig* Urea 810, PO, C N Chla ton a | diance Potential
m °c °foa t % uM uM uM uM WM ng/l. we/lk C/N ng/L ug/h % S&c ng C/L Day
2.2 11.75 32.16 24.46 52.6 0.44 0.06 0.4 5.39 0.68 23,74 2.?9 10,35 0.57 . 0.34
12,7 11.74 32.15 24.45 52.7 0.45 0.06 0.42 5.45 0.68 21.13 2,26 9,35 0.71 0.36
29.4 11.69 32.14 24.45 54.8 0.%0 0.09 0.46 6.72 0.69 15.32 1.73 8.88 0.82 0.38
48.7 9.65 32.53 25.11-} 61.8 10.17 0.00 0.46 13.04 1.17 12,72 1.02 12,53 0.13 0,23
76.5 8.26 32,97 25.67 62.0 18.55 0.01 0.55 19.53 1.66 6.64 0,40 16.70 0.08 0.19
98.3 7.97 33.46 26.09 61.8 25.91 0.02 0.47 29.51 2.09 8,37 0.45 18,67 0.05 0.13
143.4 8.05 33.82 26,36 62.9 30.82 0.02 0.45 34.51 2.36 14.75 1.41 10.46 0.02 0.]0
191.2 7.72 33.94 26.50 62.5 32.36 0.1 0.47 35.96 2.48 12,81 0,38 34,07 0.01 0.10
238.4 7.36 33.97 26.58 60.2 33.27 0.05 0.82 48,58 2.56 8.53 0,36 23.80 0.05 0.06
291.0 7.04 33.98 26.63 60.1 33.62 0.04 0.7 50.96 2.52 7.17 0.45 16.12 0.02 0.04




96¢

CRULSE W7711A LONGITUDE__ 124° 19.0'% SWILL DIRECTION__2g5° HEIGUT, Ft_]g fr

DATE 10-NOV-77 LATTTUNE , 45° 20.0'N BOTIOM DEPTH, ™ 184 M
TIME 1600 WIND DIRECTION 160°. SPEED 6 kts COMMENTS : 13 NM offshore
STATION 10-5 BAROMIZTRIC

CLOUD COVER  6/8  PRESSURE 1015.7

Sulin- Trans ®heophy- | lyra- Productivity
bepth Femp. ity Sigma | mission ) NO.NO, | MI* Urca 510, ro, C N Chia ton a [ diance Potential
o °C *foo t % 0 T Y pM M M pg/L ug/L C/N ng/t wg/l. % Sfc | ug C/L Day
1 11.62 32.16 24.48 52.7 | 1.88 0.00 0.54 4.35 0.67 | 12.2 0.97 12.56 0.80 0.37
14.0 11.63 32.19 24.50 52.3 1.88 0.05 0.54 4.02 0.66 | 15.01 0.89 16.97 0.90 0.44
34.9 11.60 | 32.20 24.51 55.2 1.93 0.17 0.79 3.81 0.65 16.67 1.34 12.42 0.84 0.47
51.7 9.45 32.58 25.18 62.0 11.05 0.03 0.41 11.68 1.2 11.95 0.75 15.86 0.13 0.22
74.8 8.15 33.16 25.83 61.3 20.45 0.00 0.47 22.‘37 1.7 13.15 0.93 14’.23 ‘ 0.08 0.16
99.9 8.29 33.53 26.10 63.1 24.59 " 0.09 0.42 29.61 2.61 9.00 0.46 19.44 0.02 0.1
—i50.7 8.16 33.79 26.33 56.7 29.06 0.05 0.66 38.60 2.29 V 6.03 0.59 | 10.27’ ;0‘02 0.13
178.9 7.56 33.98 26.56 23.3 31.70 0.27 0.74 43.66 2.55 | 14.15 1.01 14.04 0.03 0.29




L6¢

W7711A

CRUISE LONGITUDE 124° 17.0'W SWELL DIRECTION 265° HEIGUT, Ft 10 ft
DATE 10-NOV-77 LATITUDE 45° 20.2'N BOTTOM DEPTIH, m 170 M !
TIME 1800 WIND DIRECTION 165° SPEED 8 kts COMMENTS: _ 11 NM offshore
STATION 10-6 BAROMETRIC
CLOUD COVER__ 7/8 PRESSURE 1015.0
Salin- Trans ) Pheophy- | Irra- Productivity
bepth Temp. ity Sigma | mission| NO NOy | Nig* Urea 510, PO, C N Chla ton a | diance Potential
[ °C °/oo t % M uM uM uM uM pg/L wg/L C/N wg/L ng/L % SEe ug C/L Day
1 11.66 32.21 24.51 52.4 1.82 0.07 0.45 2.24 0.7 13.87 0.51 26.98 0.65 0.31
19.8 11.66 32.18 24.49 52.3 1.81 0.06 0.40 0.67 13.72 1.28 10.69 0.77 0.30
32.7 11.63 32.21 24.52 54.4 1.85 0.06 0.44 0.70 11.58 1.08 10.72 0.73 0.24
53.4 9,22 32.7 25,31 62.2 14,40 0,02 0.49 8.73 i.46 7.63 0.61 12.54 0.10 0.17
80.0 8.36 33.30 25.90 63.3 21.58 0.05 0.40 22,85 1.87 4,59 0.20 22.79 0.04 0.09
102.4 8.37 33.60 26.15 52.7 26.75 0.13 0.43 19,22 2.21 8.94 0.48 18.73 0.04 0.14
123.7 8.31 33.68 26.21 47.9 27.9 0.10 0.54 37.82 2.31 10.57 0.51 20.58 0.02 0.14
141.8 8.19 33.78 26.31 46.5 29,53 0.10 0.9 37.31 2.42 10.29 0.57 17.99 0.03 0.12
165.1 7.76 33.92 26,48 35.0 31.53 0.27 0.43 45,95 2.51 8.7 0.48 18.25 0.02 0.17




862

CRUISIE W7711A LONGITUDE 124° 14,0'W SWELL DIRECTION 265° ey, ft 8 ft
DATE 10-NOV-77 LATIEUDE 45° 20,0+N BOTYOM DEPTH, w159 M
TIME 1930 WIND DIRECTION __ 160° serep__ 8 kits COMMINTS: ___ 9 NM offshore
STATION 10-7 BAIROMETRIC
cLoub covir__8/8  vrussuri___1014.1
Sulin- Trans i o Yhcophy- | lrra- Productivity i
bepth | Temp. ity | Sigma | mission| NONG, | Nzt ~ Urea 51U, PO, C N Chla ton a | diunce Potential
m °c °los t n M uM uM g ug/L ng/L C/N ug/L ug/L % Sfc ug C/L Day
1 11.69 32.20 24.49 53.4 1.91 0.03 0.47 2,04 0.65 0.56 0.23
20.9 11.64 32,22 24,52 55.5 1.97 0.09 0.50 0.93 0.65 0.64 0.38
34,60 { 11.62 32.22 24,53 56.8 2.19 0.10 0.60 1.38 0.64 ’ 9.57 0.90 10,65 0.53 0.27
54,2 8.73 | 32.77 25.44 63.1 13.21 0.04 0.56 10.42 1.30 '5.40 0.30 18.23 0.08 0.15
79.0 8.38 33.32 25,92 62.6 21,33 0.03 0.52 12.85 1.80° 7.00 0.40 17.60 0.05 0.10
102.5 f 8.47 33.51 26.06 36.8 25.37 0.1 0.54 25.10 2.10 10.57 0.58 18.26 0.06 0.32
1231 | 8.42 33.62 | 26.15 37.2 {°21.14 0.08 0.53 38.33 2.27 0.03 0.24
154.5 7.93. 33.87 26.42 34.5 28.26 0.43 | 0.66 38.49 2,50 9,92 0.63 15.74 0.00 0.24
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CRULSE W7711A LONGI'TUDL 124° 11.0'W SWELL DIRECTION 265° HEIGHT, ft 9 ft
DATE 10-N0V-77 LATTTUDE 45° 20.3'N BOTTOM DEPTH, m_ 135 M
TIME 2045 WIND DIRECTION 160° sPEEb 8 kts COMMENTS :* 7 NM offshore
STATION 10-8 BAROMETRIC
CLOUD COVER PRESSURE 1013.1
Salin- Trans Yheophy- | Trra- Productivity
hepth Temp. ity Sigma | mission | NO NO5 | Nity* Urca $i0, Po, c N Chin ton a | diance Potential
m °C °/veo t % uM uM uM M 1M e/l ne/l C/N ng/l. g/l % Src ug C/L bay
2.3 11,69 32.21 24,51 54.1 1.86 0.14 0.58 10.28 0.64 0.55 0.18
17.5 11.66 32.24 24,53 54.6 2.27 0.1 0.52 7.45 0.64 14,44 1.55 9.30 0.59 0.29
32.4 11.29 32.52 24,82 59.3 4.49 1.19 0.65 7.29 0.80 37.21 0.37 100.96 0.27 0.16
52.2 10.29 32,82 25.22 58.4 10.33 1.19 0.41 9.18 1.1 11.66 1.16 10.05 0.12 0.21
75.4 8.78 33.26 25.81 56.5 21.56 0.28 0.47 9.79 1.76 44.31 0.54 82,72 0.08 0.20
101.8 8.54 33.54 26,07 35.0 26.45 0.09 0.45 30.05 2.32 19.07 0.94 20,40 0.N 0.50
126.8 8.17 | 33.79 26.32 31.9 29.24 0.30 0.46 31.48 2.49 15.15 0.63 23.91 0.05 0.29




CRUISE W7711A LONGITUDE 124° 07.9'W N SWELL DIRECTION 265° _  UNEIGHT, ft 8 ft

DATE 10-NOV-77 LATTTUDE 45° 20.0'N BOTTOM DEPTH, m_ 106 M
TIME 2140 WIND DIRECFION  140° SPEED 6 kts COMMENTS : 5 MM offstiore
STATION 10-9 BAROMETRIC

CLOUD CovirR  8/8 PRESSURE . 1012.3

00¢€

Salin- Trans Pheophy- | Irra- Productivity

hepth Temp. ity Sigma | mission | NOINO, | Nilg* Urea 5104 POy C N Chla ton 4 | diance Potential
n °c °/oo t % M M b WM 1idf ug/L ug/L C/N ug/L ug/L % Sfc ug C/L Day

1 11.69 32.26 24.54 53.6 2.46 0.17 0.34 4.01 0.1 20.33 2.72 7.47 0.55 0.30

14 11.69 | 32.23 24..52 53.5 2.49 0.19 0.53 4.09 0.67 | 12.49 1.05 11.96 0.59 0.28

22.5 11.61 32.26 24.56 55.8 2.90 0.65 0.50 4.02 0.70° | 24.74 0.80 30.89 0.51 0.34

41.6 11.34 32.69 24.95 59.8 4.88 2.41 0.72 4.17 0.91 11.86 0.54 22.15 0.13 0.16

60.7 10.01 33.07 | 25.45 54.0 13.73 1.73 0.60 | 13.88 | 1.40 9.72 0.78 12.53 0.1 0.22

81.9 9.25 33.28 25.75 46.3 21.53 0.90 0.56 28.74 1.90 10.72 0.94 11.46 0.12 0.41

100.8 8.39 33.63 26.16 32.7 27.59 0.22 0.55 39,95 2.32 12.01 1.30 | 9.25 0.09 0.45




10€

W7711A

CRUISE LONGITUDE 124° 05.3'W SWELL DIRECTION 265° HEIGHT, ft 8 ft
DATL 10-NOV-77 LATITUDE 45° 20.0'N BOTIOM DEPTH, m 88 M
TIME 2300 WIND DIRECTION 135° SPEED 6 kts COMMENTS ; 3 NM offshore
STATION 10-10 BAROMETRIC
CLouD covtR___ 8/8 prissupi__ 1012.2
Salin- Trans Fheophy- Irra- Productivity
Depth Temp ity Sigma | mission | NOgNO,t NH,* Ureca $i04 PO, C N Chla ton a | diance Potential
n °c °/oo t 3 n uM uM uM uM ug/L ug/L C/N ug/L ug/L % Sfc ug C/L Day
2.6 11.63 | 32.19 24,50 52.4 2.95{ 0.39 0.62 4.68 0.74 11.06 1.02 10.90 0.51 0.39
12.8 11.61 32.21 24.52 52.3 2.94 0.61 ———- 5.15 0.74 12.38 1.19 10.41 0.53 0.40
23.2 11.55 32,20 | 24.53 53.3 3.09 { 0.61 ———— 4.51 0.78 13.87 1.55 8.93 0.53 0.52
37.8 11.42 32.60 24.86 44.9 5.60 1.33 0.87 7.81 1.03 17.96 1.15 15.57 0.12 0.33
52.1 1M.17 | 32,78 | 25.04 54.0 6.37 2.25 0.87 7.65 1.05 11.58 1.15 10.04 0.10 0.23
66.2 10,64 32.93 | 25.25 50.3 9.09. 2.42 1.18 | 11.62 1.26 21.79 0.62 35,40 0.1 0.32
83.3 8.83 | 33.44 25.94 30.2 24,151 0.66 0.65 35.79 2.14 13.95 1.08 | 12,91 0.17 0.60
CRUISL W7711A LONGITUDE 24° 01.5'W SWELL DIRLCTION 265° HEIGUT, ft 8 ft
DATE 11-NOV-77 LATITUDE 45° 19.9'N BOTTOM DLPTI, m 45 M
TIME 0015 WIND DIRGCTION 125°¢ spiep 7 kts COMMENTS: 1 NM offshore
SIATION 11-1 BAROMLETRIC
cLoup covir  5/8  prissure  1012.0
Salin- Trans Pheophy- | Irra- Productivity
bepth Temp. ity Sigma | mission| NO NO, Nll,“ Urea 5i0y PO, C N Chla ton a | diance Potential
m ° */e0 t UM M uM uM uM we/L wg/L C/N wg/L wg/L % Sfc ug C/L Day
1 1.7 | 31,79 | 24.28 46.0 4,47 1.52 0.84 10.45 | 0.87 | 28.86 2.72 | 10.63 0.25 0.47
14.0 11.32 31,95 24,37 49,2 4,16 1.59 0.86 9.06 0.83 20.45 2.15 9,52 0.37 0.30
21.3 11.32 32.04 24,44 49.1 4,18 1.70 0.87 8.36 0.81 12.75 1.32 9.66 0.46 0.26
27.2 11.35 32,13 24,50 48.8 4.1 1.60 0.83 7.35 0.81 11,46 1.23 9.35 0.63 0.25
42,1 11.42 | 32.47 | 24.76 44.8 5.58 1.96 1.05 9,20 | 0.83 15.72 1.36 11.56 0.55 0.40




CRUTSE W7711A LONGITUDE 124° 21.0'W SWCLL DIRECTION 265° UEIGHT, ft 8 ft

DATE 11-NOV-77 LATITUDE 45° 20.0'N BOTTOM DGPTH, wm . 215 M
TINE 0215 WIND DIRECTION 160°  spprp 22 kts COMMGNTS:  Anchor station at 14 NM offshore
STATION 11-2 BAROMETRIC

cLoup coven _ 7/8  ppessupi_ 1010.5

20¢

Salin- Trans Pheophy- | Irra- Productivity.

hepth Temp. ity Sigma | wmission | NONO, [ N * trea §i0, PO, c N. Chla ton a | diunce Potential

m °C “foo t % M M LM M WM ug/l. ug/L C/N ug/L pg/L % Sfc ug C/L Day

1 11.68 32,15 24.46 55.4 2.42 0.23 0.75 4.13 0.73 10.43 1.15 9.05 0.76 0.63

1.4 11.68 32.18 24.48 55.4 2.43 | 0.36 0.8 | 3.70 0.73 17.30 0.89 19.40 0.80 0.56

26.3 11.68 32.17 24.48 54.7 " 2.28 0.23 0.84 ———- 0.70 9,57 0.95 10.08 0.99 0.72

44.9 10.69 | 32.24 24.70 58.1 ; faliled to closg

.2 8.44 33.05 | 25.70 62.1 4,88 0.20 0.68 6.53 0.83 ' 4,14 0.16 26.8 0.15 0.30

92.9 7.89 33.41 26.07 62.1 18.19 0.02 0.82 34.52 1.66- |.10.50 0.79 13.24 0.73 0.61

135.4 7.97 33.81 | 26.36 62.7 | 29.45 0.00 0.62 43.77 2.32 | 4.78 0.37 12,84 0.05 0.16

176.1 7.75 33.96 26.52 54.9 | 31.29 0.00 0.56 45.59 2.51 6.43 0.32 20.22 0.03 0.19

210.4 | 7.41 33.99 26,59 ar.v | 3254 | 0.09 0.58 J— 2.59 1 7.57 | 0.46 16.48- 0.0V 0.16




€0¢

W7711A

CRUISE LONGITUDE 124° 21.1'W SWELL DIRECTION _200° EIGUT, £t )0 ft
DATE 11-NOV-=77 LATITUDE 45° 20.8'N BOTTOM DEPTI, m- 211 M
TIME 1640 WIND DIRECTION 235° SPEED 16 kts COMMENTS: _ Anchor station at 14 NM pffshore
STATION 11-4 BAROMETRIC
CLOUD COVER _ 3/8 PREESSURE 1010.0
Salin- Trans Pheophy- | Irra- Productivity
Depth Temp. ity Sigma |mission | NO:NO, | Nii* Urea $i0, ro, [ N Chla ton a | diance Potential
n o L t hti M WM m M pg/L ug/L C/N ug/L ug/L % Sfc pg C/L bay
2.0 11.64 32.16 24.47 52.8 2.06 0.21 0.47 3.54 0.79 14.15 1.30 10.90 0.02 1.00
17.2 11.65 32.16 24.47 54.2 2.14 0.16 0.49 4.47 0.83 11.60 1.09 10.67 3.04 1.03
30.2 11.64 32.16 24.47 54.2 2.05 0.28 0.7 2.96 0.79 11.98 1.08 11.09 0.11 1.03
50.8 10.35 32.39 24.88 60.7 8.31 1.14 0.56 10.12 1.18 6.57 0.59 11.13 0.01 0.36
75.4 8.32 33.15 25.79 62.6 20.58 0.13 0.58 22.91 1.82 6.57 0.2 31.46 0.01 0.13
99.1 8.02 33.52 26.13 63.3 25.78 0.09 0.48 17.53 2.15 7.86 0.26 30.26 0.01 0.10
1471 7.99 33.77 26.34 63.3 29.53 0.28 2.47 33.41 2.40 5.08 0.25 20.13 0.01 0.10
178.7 7.87 33.90 26.45 57.9 31.47 0.09 0.60 22.97 2.45 10.72 0.41 26.00 0.00 0.12
202.5 7.56 - | 33.95 26.53 23.5 32.2] 0.23 0.60 49.11 2.59 18.33 0.73 25.05 0.01 0.3
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W7711A

CRUISE LONGI'TUDE _124° 21.3'W SWELL DIRECTION 200°  MEIGHT, ft 8 ft
DATE 11-NOY-77 LATITUDE 45° 20.9'N BOTTOM DEPTH, m 216 M
TIME 2130 WIND DEIRECTION 190° SPEED 16 kts COMMENTS : Anchor station at 14 WM
STATION -5 BAROMETRIC
CLOUD COVER__ 2/8 PRESSuRE__ 1018.2
Salin- Trans Pheophy- | Irra- Productivity
Depth Temp. ity Sigma | mission | NOsNO, | Nilg* tirea $i04 PO, C N Chla ton a diange Potential
a ° °loo t % uM uM UM uM nM wg/l. wg/L C/N wg/L ug/L % Sfc wg C/L Day
1.4 11.60 32.17 24.49 54.7 1.79 0.2} 0.4} 4 .06 0.71 10.80 1.01 10.72 0.78 0.21
19.0 11.61 32.15 24,48 54.6 1.78 0.32 0.47 4.10 0.68 15.01 1.3 11.43 0.80 0.16
33.5 11.61 32.16 24.48 54 .5 1.76 .16 0.42 4.43 0.67 : 12.61 116 10.87 0.80 0.13
54.0 9.44 32.54 25.15 62.0 8.96 0.09 0.64 10.62 1.15 9.09 0.72 12.67 0.15 0.19
A3 8.06 / 33.12 25.81 62.4 19.35 0.04 0.54 23.22 1.78 6.14 0.28 21.81 0.06 0.09
H02.9 8.00 33.52 26.13 62.9 25.15 0.1 0.39 30.37 2.1 3.51 0.19 18.75 0.02 0.06
152.2 7.96 33.81 26.37 63.0 2947 0.17 0.52 36.18 2,37 5.94 0.18 33.04 0.04 0.08
k261 7.85 33.87 26.43 62.1 30.69 0.02 0.66 38.87 2.44 5.85 0.26 22.23 0.01 0.06
209.0 o[ 7.62 33.95 26.53 32.2 32.51 0.16 9.49 45.86 2.58 16.53 0.72 | 23.04 0.03 0.14



GO

W7711A

CRULSE LONGITUDL 124° 21.0'W SWELL DIRECTION _200°  IIEIGUT, ft_ g ¢4
DATE 11-R0V-77 LATITUDE 45° 20.3'N BOTTOM DEPTH, m 222 M
TIME 2330 WIND DIRECTION 190° SPEED _ 20 kts COMMENTS: _ Anchor station at 14 HM offshore
STATION 11-6 BAROMETRIC
CLOUD COVER__ 3/8  PRESSURE __ 1018.3
Salin- Trans Pheophy- | Irra- Productivity
Bepth Temp. ity Sigma | mission{ NOINO, | Ni,* Urea $i0, PO, C N Chla ton @ | diance Potential
m °c °foe t M M uM M M ng/L ng/L C/N ug/L ug/L % Sfc ug C/L Day
1 11.53 32.17 24.50 57.0 1.74 0.25 0.52 3.35 0.68 19.59 1.09 18.01 0.48 0.22
19.7 11.51 32.17 24.50 56.9 1.58 0.33 0.52 3.35 0.67 14.38 1.08 13.3 0.57 0.44
33.1 11.52 32.16 24.49 56.9 1.57 0.45 0.50 3.28 0.67 21.22 2.13 9.98 0.57 0.36
53.5 11.16 32.26 24.64 58.2 2.45 0.15 1.02 3.96 0.7 17.87 2.17 8.24 0.40 0.27
77.9 8.16 32.83 25.57 62.9 16.59 0.25 0.41 16.33 1.53 63.88 0.70 91.86 0.09 0.16
[
100.8 7.92 33.3% 26.01 62.7 23.86 0.25 0.42 27.12 1.96 14.29 0.97 14.83 0.05 0.10
152.8 7.99 33.77 26.33 63.1 30.28 0.25 0.83 ’36.12 2.34 16.73 0.99 16.84 0.01 0.08
174.86 7.92 33.86 26.41 62.6 32.25 0.20 0.60 | ~«--- 2.43 9.17 0.33 27.60 0.0l 0.10
215.2 7.68 33.90 26.48 35.6 32.94 0.25 0.60 [ ----- 2'.62 12.49 0.78 16.11 0.01 0.18
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CRUISE W7711A LONGITUDE 124° 21.0'W SWELL DIRECTION 1gge  MEIGHT, ft _3p ft
DATE 12-NOV-77 LATITUDE 45° 19.9'N BOTTOM DEPTHI, m_ 229 M
TIML 0150 WIND DIRECTION 185° SPEED 24 kts COMMENTS ¢ Anchor station at 14 NM affshore
STATION 12-1 BAROMLTRIC
CLOUD COVER PRESSURL 1018.5
Salin- | Trans Pheophy- | Irra- Productivity
Depth Temp. ity Sigma | mission | NO;NO, NIty * Urea - 510, PO, C N Chla ton a | diance Potential
" o °foo t 9 M uM uM uM M pg/l ng/L C/N wg/L pg/L % Sfc vg C/L Day
3.0 11.43 32.14 24.50 57.2 1.84 0.35 0.66 4.3 0.72 15.27 1.34 11.44 0.55 0.28
18.5 11.44 32.14 24.50 56.6 1.92 0.27 0.54 4.12 0.70 39.90 0.71 56.21 0.52 0.15
33.8 11.44 32.14 24.50 57.0 1.85 0.36 0.56 4.30 0.69 14.90 1.40 10.64 0.50 0.23
53.6 9.33 32.54 25.17 63.3 8.35 0.46 0.69 9.54 1.15 16.61 0.85 19.59 0.09 o.Nn
78.6 8.07 32.9 25.65 62.5 17.92 0.23 0.66 20.25 1.69 16.33 1.03 15.86 0.09 0.
103.7 7.96 33.36 26.02 62.2 24.59 0.2t 0.54 28,55 2.07 14.61 0.86 16,94 0.07 0.15
151.9 7.99 33.78 26.34 63.1 29.44 0.14 0.66 32.48 2.3 16.61 0.94 17.63 0.03 0.09
176.8 8.00 33.87 26.41 59.5 30.97 0.16 0.62 35.86~ 2.45 13.87 0.87 16.01 0.01 0.n
215.5 7.74 33.94 26.50 35.5 31.89 0.17 0.73 39.59 2.58 13.55 0.65 21.02 0.03 0.25




LO€

CRULSE W7711A LONGI'TUDE 124° 21.2'W SWELL DIRLCTION 185° HEIGHT, £ 10 ft
DATE 12-NOV-77 LATITUDE 45° 19.6'N BOTTOM DLPTH, m_ 233 M
M 0400 WIND DIRECTION 180° sprEn 28 kts COMMENTS: _ Anchor station at 14 NM offshore
STATION 12-2 BAROMETRIC
CLOLD COVER prssurk_ 1017.5
B Salin- Trans Pheophy- | Irra- Productivity
Depth Temp. ity Sigma | mission | NOSNO, | NIL,* trea 510, PO, C N Chla ton 2 | diance Potential
m °C °/ee t % uM M uM uM uM wg/L ng/L C/N pg/L ug/L % Sfc wg C/L Day
2.2 11.42 32.13 24.49 55.1 2.06 0.49 0.49 4.8 0.68 12.78 0.90 14,22 0.36 o
19.5 11.43 32.14 24.50 56.0 2.05 0.45 0.46 ——- 0.65 18.24 1.15 15.82 0.34 0.33
32.4 11.43 32.14 24.50 56.0 2.10 0.42 0.48 4.50 0.67 15.78 1.56 10.10 0.46 0.37
53.9 10.75 32.30 24.75 59.9 5.23 0.37 0.43 4.48 0.89 10.32 0.81 12.83 0.15 0.23
76.3 8.10 32.75 25.52 63.0 12.54 0.46 0.39 4.16 1.3 18.04 1.07 16.81 0.07 0.12
97.8 7.88 33.30 25.98 61.5 22.01 0.36 0.42 6.82 1.84 13.72 0.89 15.52 0.04 0.10
158.3 7.96 33.85 26.40 60.9 30.97 0.3 0.45 24.64 2.36 16.44 0.79 20.81 0.02 0,12
229.9 7.69 3.4 26.67 34.9 32.67 0.36 0.54 10,19 2.54 0.02 0.15




80¢

CRUISE W7711A LONGITUDE 124° 21.5'W SWELL DIRECTION _ 200° HEIGHT, £t 12 ft
DATL 13-NOV-77 LATITUDE 45° 20.2'N BOTTOM DEPTH, m 228 M
TIME 0150 WIND DIRECTION 240° SPEED_ 12 kts COMMENTS: _ Anchor station at 14 NM offshare
STATION 13-1 BAROMETRIC
CLOUD COVER PRESSURE 1018.5
] Salin- ‘Trans Pheophy- | Irra- Productivity
Depth |- Temp. ity Sigma | mission | NONO, Nyt Urea 5304 Py [« N . Chla ton a | diance Potential
m °C °/eo t % uM WM uM M uM g/l pg/L C/N ug/L ug/L % Sfc ug C/L Day
1 11.52 32.18 24.51 56.9 2.72 0.28 0.47 5.54 0.74 8.80 0.92 9.56 Q.57 0.26
20.5 11.54 .2 24.53 56.3 2.55 0.27 0.36 5.58 0.72 11.86 1.15 10.29 0.67 0.29
33.5 11.53 32.3 24.61 55.3 2.53 0.33 0.4 5.35 0.75 14.78 1.42 10.40 0.Nn 0.31
52.7 11.13 32.70 24.99 57.8 5.30 1.64 0.91 7.85 1.00 21.96 1.56 14.05 0.12 0.30
5.9 10,31 33.58 25.82 55.9 11.02 2.07 0.83 14.08 1.33 19.33 1.02 18.9) 0.10 0.21
01y | 8.34 33.15 25.79 63.1 17.78 0.17 0.50 22.27 1.61 17.87 1.26 14.16 0.08 0.1
146.0 8.06 33.67 26.24 63.3 27.48 0.05 0.60 37.35 2.23 12.63 0.83 15.29 0.02 0.06
177.3 8.02 33.81 26.36 60.1 28.87 0.00 0.70 43.00 2.34 12.09 0.37 32.80 0,01 0.05
221 7.85 33.90 26.45 35.8 29.56 - 0.74 50.65 2.49 16.73 1.30 12.88 0.01 0.16




CARBON 14 POTENTIAL PRODUCTIVITY

An index of the photosynthetic botentia] of water samples was obtained
by incubating subsampies under uniform environmental conditions and deter-
mining the uptake of carbon-14. Samples from all depths were placed in clear
or black glass bott]es, innoculated with 0.63 uCi of NaH]4CO3 in solution,
and incubated for three hours in a light chamber filled with running surface
sea water. The light field in fhe barrell shaped incubator and the place-
ment of the bottles results in two constant light levels and a black glass
dark sample.

The Tight source is two 120 watt quartz-iodide lamps inside of a
quartz tube located at the verticle axis of the barrell. A black mesh
diffuser on the outside of this tube results in a high light level com-
parable to solar nobn values at approximately five meters. The low light
level was roughly one-third of the high light. The sample bottles are
fastened to slats which mount against the inside surface of the barrell.

During this cruise the surface temperature was roughly 12°C and the
minimum in situ temperature from which samples were drawn was 7°C. This
tamount of thermal change hopefully did not greatly reduce the measured
potential productivity. The ratio of high 1ight productivity to 1ow 1ight
productivity is reasonably constant énd thus indicated that except for the

deepest samples the higher light Tevel did not produce Tight inhibition.
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C-14 FOTENTIAL FROGUCTIVITY IN UG C/L/7HR

CRUISE W7711A

STATION
DEPTH
300
250
200
150
100
75
S0
25
0

STATION
DEFTH
350
250
200
150
100
75
50
25

0

STATIOGN
DEFTH

2325

200
150
100
75
S0
25

0

STATION

DEFTH
175
150

125
100
75
50
25

0

6~9
HI LT
0.24
0.14
0.21
0.31
0.38
1.79
7.04
7.07
647

71
HI LT
0.18
G.24
Q.14
0.24
0.45
1.19
2.26
17.07

15045"‘

7-2

HI LT
0.14
0.28
0.14
0.18
0.82
3.27
16.23
14,71

7-3
HI LT
0.45
0.21
0.38
1.05
0.48
1.79
P34
32.11

HARK
0.18
0.04
0.24
0:.14
O.14
0,08
0.11
0.24
0,28

DAaRK
0.14
0.14
0.11
0.04
0:14
0.14
¢.18
0.04
0,10

DARK
0.08
0.08
0.08
0.04
0.21
0.04
0.14
0.18

DARK
0.11
0.11
.08
0,04
0.11
0.11

0.31

310

.o LT HI/LO

0.24 1.00 .
0.24 0,50
0.24

0.18 S.00
0.31 1.40
0.85 222
2.53 2.86
2.30 3.33
2.06 3.47

LO LT HI/I1.0

0.08~- 0.30
0.18 0.50
0.21 1.20
0.24 3.00
0.48 3.10
1.08 230
4.82 3.54
S.73 2:67
L0 LT HI/LO
0.21 0.30
0.11 6.00
0.08
0,21 0.80
0.48 2.35
0,922 389
4.99 3.32
4,25 3.57

.0 LT HI/ZLO
0.48 .91
0.11
0,24 1.80

0.48 2.55
0.24 2417
0.75 2.63
267 3,62

2,26 12.88

HI-DK
0.07
0.10
0.03
0.17
0.24
1.72
6.93
6.83
6.19

HI-DK
0.03
0.10
0.03
0.20
0.30
1.04
2,09
17.03

15,55

HI-DK
0.07
0.20
0.07
014
0.61
3.23

11‘.{)008

14.54

HI--IOK
0.34
0.10
0.30
0.94
0.44
1.68
9,25

38.80



C~14 FOTENTIAL FRODUCTIVITY IN UG C/L/HR

CRUISE W?7711A

STATION
DEFTH
150
125
100
75
50
25
10
0

STATION
LEFTH
139
125
100
75
50
25
10
0

STATION
DEFTH
115
100
75
50
25
10
0

STATION

DEFTH
?0
75
50

25

20
15
10

J

STATION
LEFTH
63
50
25
10
0

74
HI LT
0.53
1,49
1.57
2,40
5,32
16,14
10,53
17,44

7-5
HI LT
0.54
0.66
1.72
2+54
4.30
18.16

14,52

11,07

76
HI LT

1.88
237
11.01%
13.80
13.87

15.55

HI LT
4,62
4,05
4.82
8.08

10.88

10.77

10.47

10.84

7-8
HI LT
7.04
4.76
6.75
8.56
10.41

LARK
0.07
0.08
0.11
0+15
0.17
0.13
0.13

0,25

DARK
0.11
0.12
0,09
0:15
0:17
0.19
0,27
0.15

ARK
0,02
0.06
0.11
0.14
0.21
0,14
0,24

DARK
0.24
0.14
O+.11
0,18
0.21
0.28
0.21
0.14

IaRK
0.28
0.15

0.13

0.09
0.17

OO 0N D O

L0 LT
0,22
0.33
0.:65
0:65
1.36
1.40
3.87
0.70

O LT
0,16
0.74
0.42
0.95

3.54

3.71
2,83

L0 LT
1.08
1.72
1.86
2,50
2.19
2.36
1.79
2.97

LO LT
223
1.93
1.71
1.45

2.25

HI/L.0
1.73
3.78
2.82
4.41
3.51
4.46
4,00
4.46

HI/ZL0
3.82
20"5)0
2.91
4,79
3.48

14.90
3.96

19.81

HI/ZLO

2065
4,45
13,46
4,08
3.85
9.91

HI/LO
5,20
2,47
2,49
341
5,37
5,03
6.49
3.79

HI/LO
3.47
2,59
4,19
6,22

4.93

HI-DK
0.47
1.42
1.47
2:25
G135

146.02

10,40

17.21

HI-IK
0.44
0.54
.1. 0({)3
2,39
4,13

17.97

14,25

10.92

HI-DK

1.82

2.27
10.87
13.59
13.73
15.31

HI-DOK
4,38
3.90
4,71
7.91

10.67

10.50

10.26
10,70

HI-DK
676
4.61
663
8.48

10,24



C-14 FOTENTIAL

CRUISE W7711A

STATION
DEFTH
150
100
75
S0
30
20
10
0

STATION
DEFTH
150
100
795
50
30
20
10
0

STATION
DEFPTH
150
100
73
30
30
20
10
0

STATION
DEFTH
150
100
75
30
30
20
10
0

STATION
DEFTH
150
100
75
30
30
20
10
0

79
HI LT
0.51
0.16
1.70
1.63
8.93

750
8.78

7-10
HI LT
0.41
0.88
1.98
?.70
8.68
?.06
?.97
6.85

8-1
HI LT
0.20
1.12
0.86
2.38
11.69
6.48
11.60
12.04

8-2
HI LT
28
1.20
1.57
1.72
15,39
11.85
16.33
16.16

8-3
HI LT
0.34
1.18
1.33

11.36
146.06
16.24
17.41

FRODUCTIVITY IN UG C/L/HR

DARK
0.13
0.08
0.02
0.15
0.16
0.10
0.20
0.20

DARK
0.11
0.08
0.13
0.18
0.18
0.20
0.21

0.22

DARK
0.11
0.11
0.08
0.11
0,20
0.23
0.14
0.28

DARK
0.07
0.11
0.04
0008
0.17
0.15
0.19
0.15

TARK
0,13
0.09
0.08
0.07
0.14
0.21
0.14
0.14

-0 LT
0.36
0.61
0.63
0.87
2.84
2474
2.78
2.43

H1/1.0
1.68
0,16
2.78
2.06
3.27

2.83
3.86

HI/ZLO
725
1.48
2.31
4.58

3.98
6.90

2,42

HI/L.0
1.50
4.85
1.63
4,76

29
362
4,26
4.89

HI/ILLO

2.76
3,00
2.08
S5.40
3.93
5435

4,58

HI/ZLO

3,28
2.63

3.67
4,29
4.73
3.94

HI-DK
0.39
0.08
1.468
1.48
8.77

7.30
8.598

HI-DK
0,30
0.80
1.85
?.52
8.50
8.86
P74
6.63

HI-DK
0,09
1.01
0.78
2.28

11.49
b.25

11.46

11.75

HI-DK
0.22
1.09
1.53
1.64

15.23

11.70

16.14

16.02

HI-DK
0,21
1.09
1.26

11.22
15.85
14.10
17.28



C-14 FOTENTIAL FRODUCTIVITY IN UG C/L/HR

CRUISE W7711A

STATION
DEFTH
150
100
75
50
30
20
10
0

STATION
DEFPTH
150
100
75
50
30
20
10
0

S5TATION
DEFTH
150
100
75
50
30
20
10
0

STATION
DEFTH
150
100
75
50
30
20
10
0

8-4
HI LT
0.3%9
1.56
1.19
1,42
?.86
19.95
20,37
16.94

8-9
HI LT
0.32
1.14
-1.42
1.97
16.00
17.13
17.03
18.31

8-6
HI LT
0.27
0+46-
1.92~

11.20
18.63

. 23.30

12.21

8-7
HI LT
0.39
1.08
0,54
1.28
13.70

8.17
10,76

DARK
0.08
0.07
0.15
0.04
0.08
0.21
0.09
0.08

DARK
0.09
0.16
0.18
0.06
0.18
0.04
0.13
0,15

AaRK
0.15
0.02
0.01
0.11
0,11
g.12
0.16
1.12

DARK
0,10
0,13
0.07
0,14
0.20
0,19
0.24
0.18

0 LT
0.19
0.61
0.84
0.:65

3.87
4,42
3.85

0 LT
0.18
0.489

0.82
3,89
0.98
4,65
4,58

LO LT

0,10~

0.20
0.47
0.63
2.45
334
3.926
4.95

LO LT

313

0.18
0,45
0.33
0.41
3.63

3.02
2.83

HI/LO

2.73
277
1.52

2.8

5.39
4,68
4,47

HI/LO

2445

3.03

2.49
4,26

18.26

3.74
4,10

HI/LO
2.40

2.,19
4,02

4,74
5,74
6410
4,72

HI/LO

3.50
2,97
1.84
4,23
3.93

2.85

3.929

HI-DK
0,31
1.50
1.04
1.37
P79

19.74

20.28

16.87

HI-DK
0.23
0.98
1.24
1.91

-15.82

17,09
16.%0
18.16

HI-DK
0.13

0.48
1.92

11,10
18.51
23.14
18.10

HI-DK
0.29
0:946
0.48
1.14

13.50

7.923
10.58



C-14 FOTENTIAL FRODUCTIVITY IN UG C/L/HR

CRUISE W7711A

STATION
DEFTH
130
100
75
50
30
20
10
0

STATION
DEFTH
150
100
75
50
30
20
10
0

STATION
DEPTH
150
100
75
50
30
10
0

STATION
DEFTH
150
100
75
50
30
20
10
0

8-8
HI LT
0.38
1.69
1.99
1.67
13.90
16.40
13.14
11.20

8-9
HI LT
0.28
0.54
1.40
0.90
7.+43
10.33
12,13

8-10
HI LT
0.3%9
0,44
1.24
1.03
10.45
15.04
12.07

8-11
HI LT
0. 40
0.23
0.89
1.07
9,21
10.89
2.97
11.33

DARK
0.10
0.08
0.08
0.13
0.10
0.24
0.21

21

" DARK

0.08
0.12
0.14
0.12
0.17
0.21
0.23
0.11

DARK
0.14
0.12
0.11
0.08
0.16
0.38
0.19

DARK
0.08
0.11
0.18
0.14
0.24
0.25
0.32
0.22

L0 LT

0,23
00\{)6
0.63
0.67
3.11
1.12
2.95

1.19

LO LT

0.23
Q.27
0.69
0.53
3.18
3.13
3.28
2,70

.0 LT

314

0.28
0.35
0.54
0.54
4,00
3.59

o d
P RN P

o LT

.24
0.14
0.38
0.59
3.03
4,81
4,24
3,18

HI1/L0
2.08
2.77

3+47 .

2.85
4,58
4,73

11.25

HI/LO
1,33
2.73
2.28
1.88
2.42
3,46
3.91

HI/LO
1.72
1.41
2.60

2.05

4,56
357

ih

HI/LO
1.94
4,00
3.58
2.09
3.22
2.34
3.23
3.76

HI-OK
0.28
1.61
1.91
1.54

13.80

16.16

12.93

10.99

HI-IHE
0.21
0.43
1,26
0.78
7.28

10.12

11.90

HI-DK

0.25

0,32

1.13
0.96
10.30
14,66
11.88

HI-DK
0.32
0.13
0.71
0.924
8.97

10.64

12.66

11.11



C~-14 POTENTIQL FRODUCTIVITY IN UG C/L/HR

CRUISE WZ7711A

STATION
DEFTH
G0
30
20
10
0

STATION
DEFTH
90
30
20
10
0

STATION
DEFTH
a0
30
20
10
0

STATION
DEFTH
S0
30
20
10
0

STATION
DEFTH
S0
30
20
10
0

8-12
HI LT
1.54
11.13
?.63
146.89
15.16

9~-1
HI LT
0.38
8.01
8.59
10.20

9-2
HI LT
8.18
12.46
13.53
11.32
10.76

HI LT
6.41
16.77
8092

20,99

11.39

P-4
HI LT
0.53
T+67
11.11
10.12

")")'5")

DARK
0.10
0.19
0.19
0.28
0.20

DARK
0.12
0.21
0.18
0.19
0.24

DARK
0.10
0.23
O.""l-
0.25

0.10

DARK
0.14
0.20
0.07
0.21
0,21

TIARK
0.09
0.15
0.10
0.15
0.11

LO LT
0.80
3.40
3065
4,60

‘.!02-3

LO LT
0.86
2,46
3,12
4,14
4.88

LO LT
2.45
4,92
.42
5.08
5. 00

LO LT
2.468
5.89
3.53
3.88
?.83

Lo LT
0.80
2,48
2.31
6.74
6.84

315

HI/ZLO
2005
3.41
2.73
.85
2.97

HI/LO
0.35
3,47
2,86
1.53
2,30

HI/LO
3.44
2.61

97
b.-f&.?
2.18

HI/ZLO
2.47
2.91
2.96
TGeb6
1.16

HI/LO
0.62
2.37
4.97
1.51
3.33

HI-DK
1.45
10.94
?.44
146,61
14096

HI-OK
0.26
7.80
8.41
6.04

10.66

HI~IK

8.08
12.23
13.28
11.07
10.66

HI-OK
6427
16.57
8.85
20.78
11.18

HI-DK
0.45

.92

11.01
P.97
22,41



C~14 FOTENTIAL FRODUCTIVITY IN UG C/L/HR

CRUISE W7711A

STATION
DEFTH
40
30
20
10
0

STATION

DEFPTH
50
40
30
15

0

STATION
DEFTH
S0
40
30
15
0

STATION

HEFTH
30
15

0

STATION
DEFTH
30
10
0

STATION
DEFTH
30
20
10
0

-5
HI LT
4,52
5.79
13.15
14.0%9

8.95

?-6
HI LT

2.83
13.93
11.96
13.66
14.54

?-7
HI LT
3.24
4.66
13.53
14.60
17.15

?-8
HI LT
4,20
15.18
17.11

?-9
HI LT
11.17
10.33
12.29

?-10
HI LT
10.07

8.98

?.60

?.97

DARK
0.14

+ 20
0.41
0.17
0.16

DARK
0.14
0.28
0.23
0.35

0.22

DARK
0.24
0.10

.24
0.18
0.54

DARK
0.30
0.34
0.29

DARK
0.24

24
0.14

DARK
0.32
0.24
0.36
0.21

316

LO LT
0.93
224
4.17
3.25

4.16

LO LT

1.12

2,64
3,52
3,05

LO LT
0.92
1.04
4,17
3.48

LO LT
22

6.33

5.58

LO LT
5.37
4,99

6,09

LO LT
4.78
4,19
4,14
4,07

HI/ZLO
5.94
2.74
3.38
4,52

2.10

HI/ZLO
2.76

4,86
4,20
5.06

HI/LO

4,43
4.83
3.38
4.38

HI/ZLO
1.34
2.48
3.18
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ZOOPLANKTON BIOMASS
Methods

Samples were taken with a 0.5 m net (239 um mesh) towed vertically
from 100 m to the surface at the slowest speed for the hydrowire on the
WECOMA. A 250 pound weight kept the wire angie nearly vertical except
during very high winds.

The entire sample was diluted to 500 ml, stirred the mix randomly,
and the top 100 m1 was poured out. This aliquot was put through a screen
(73 um) and scraped into an aluminum weighing pan, and dried at 60°C.

Replicates for biomass showed relatively small variations:

Replicate 1 Replicate 2 mg/m3

Sample 8-4, Anchor 1, 0600 3.7 6.7
Sample 12-1, Anchor 2, 0200 13.2 10.5

Results
Graphs 1 and 2 show zooplankton biomass along three transects and at
two anchor stations, respectively. Tables 1 and 2 show the zooplankton
biomass data for three transects and at two anchor stations. Confidence

intervals (65%) were calculated for the two anchor stations.

Anchor 1 Anchor 2
Mean 18.0 12.5 mg/m3
Standard deviation 9.2 5.7 mg/m3
Degrees of freedom 17 7
95% confidence interval 13.4-22.6 7.7-17.3 mg/m3

The zooplankton biomass increases nearshore (in the first five n.m. offshore),
and these increases are well above the variations observed at Anchor Stations

1 and 2, 10 and 15 n.m. offshore, respectively.
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TABLE 1. ZOOPLANKTON BIOMASS FOR THREE TRANSECTS ALONG 45°20'N,

Transect 1, November 7, 1977

Sample Nautical miles offshore Zooplankton biomass, mg/m3
7-1 15 32.2 * net towed
7-2 13 14.4
7-3 11 19.0
7-4 9 10.4
7-5 7 16.9
7-6 5 32.3
7-7 3 230.1
7-8 1 60.9

Transect 2, November 9 and 10, 1977

Sample Nautical miles offshore Zooplankton biomass, mg/m3
9-5 1 145.8
9-6 3 48.6
9-7 5 70.1
9-8 7 21.3
9-9 9 16.0
9-10 11 10.0
10-1 13 27.1
10-2 15 14.0
10-3 20 7.4

Transect 3, November 10 and 11, 1977

Sample Nautical miles offshore Zooplankton biomass, mg/m3
10-4 15 6.8

10-5 13 15.2

10-6 11 - 13.5

10-7 . A 9 9.0

10-8 7 12.0

10-9 5 13.0

10-10 3 23.8
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TABLE 2. ZOOPLANKTON BIOMASS FOR TWO ANCHOR STATIONS ALONG TRANSECT 45°20'N

Anchor 1, November 8, 1977, 10 nautical miles offshore

Sample Time of Sample Zooplankton biomass, mg/m3
7-9 2000 25.6
7-10 2200 4.2
8-1 0000 17.6
8-2 0200 17.5
8-3 0400 23.2
8-4 0600 3.7
8-5 0800 7.8
8-6 1000 31.0
8-7 1200 19.5
8-8 1400 31.4
8-9 1600 12.4
8-10 1800 "19.4
8-11 2000 11.4
8-12 2200 34.5
9-1 0000 20.6
9-2 0200 15,0
9-3 0400 7.3
9-4 0600 21.7
8-4 replicate . 0600 6.7
Anchor 2, November 11, 12, and 13, 1977, 15 nautical miles offshore
Sample Time of sample Zooplankton biomass, mg/m3
11-2 0130 17.6
11-3 0330 19.9
11-4 1930 10.6
11-5 2130 5.5
11-6 2330 8.5
12-1 0200 13.2
12-2 0400 18.5
13-1 0200 6.0
12-1 replicate 0200 10.5 Total
12-1 ’ 2.2 Pyrasoma
12-1 2.5 Euphausiids
12-1 1.5 Misc. jellies
12-1 4.3 Zooplankton and fecal

pellets
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ZOOPLANKTON BIOMASS MG/M3
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ZOOPLANKTON SPECIES ENUMERATION

This report summarizes the results of microscope analysis of preserved
zooplankton samples collected on 7 November 1977 along the 45°20'N transect
line off Cape Lookout, Oregon. A considerable amount of zooplankton sampling
has been done off Oregon, particularly off Newport, so the seasonal cycle
of zooplankton species composition and abundance is well known. Results
of these earlier studies are published and readily available (e.g., Peterson
and Miller, 1976, 1977). The November 1977 Samp]es will be discussed in

light of our previous work off Newport.

General Remarks

There is a strong seasonal cycle in continental shelf circulation and
in the occurrence of water types, off Oregon. During spring and summer
months, net flow is southward beginning in March and April. During fall
and winter, flow is northward, usually beginning in October-November.
Subarctic water is present over most of the shelf during the summer. A
different water mass appears in the fall. It seems to be a mixturedof
surface water normally found more offshore during the summer, and water
found well to the south of Oregon.

Such a seasonal cycle in circulation and water masses markedly affects
zoopiankton species distributions. Since zooplankton drift more or less
passively with the currents, their presence or absence at a given location
can indicate the presence or absence of a certain water mass at that point.
Zooplankton species can act as excellent tracers, or indicators of water
types if such species are known to have a strong affinity for only one
water type. Fortunately, over the years, a lot of sampling has been done

at many points along the west coast of North America which has led to a
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good understanding of zooplankton distributions. Therefore, a large number
of indicator species are known. The indicator species concept will be used

in this report.

Results

Preserved zooplankton samples were taken at stations 2,3,5,7,9,11,13
and 15 miles from shore with a 1/2 m diameter net that was hauled vertically
through the upper 100 m of the water column, depth permitting. I counted
one 1-ml aliquot each from the 2,5,9, and 15 mile samples. Using appro-
priate coﬁversion factors, enumeration data were reduced to number of
individuals per m3 of water filtered, a standard convention.

TOTAL ZOOPLANKTON ABUNDANCE. The abundance of all taxa pooled is
shown below. As in the usual case off Oregon, copepods dominated, making

up an average of 84% of the total numbers.

Station 2 5 9 15
Total Zooplankton

(no. -m-3) 16,868.0  7414.8 1412.1 2772.3
Total Copepods

(no. -m-3) 15,134.0 6246.0 1242.8 2350.5
Percent Copepods 84.8 82.9 86.4 82.0

Compared to November 1969, 1970 and 1971, total catch in 1977 was very high
at the two nearshore stations and above averaged at both offshore stations.

Total abundance nearshore was as high in October 1970 so values seen in 1977
are not extraordinary.

OCCURRENCE OF COPEPOD SPECIES. A1l copepod species which commonly occur

off Oregon during fall and winter months were present in the November 1977

samples. This indicates that typical "winter water" was present over the
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shelf. The prinicipal indicator species are Calanus pacificus (offshore
during the upwelling season), Acartia longiremis (outer shelf during
upwelling), and the southern species Clausocalanus arcuicornis, C. pergens,
Ctenocalanus vanus and Coryacaeus anglicus. The latter four are visiting
us from»San Diego.

Based on both zooplankton species occurrence and abundance, animals
were placed into one of three groups in Table 1. These groups are (1) a
nearshore group (greatest abundance at the 2 and 5 mile station), (2) an
offshore group (abundant at the 9 and/or 15 mile stations) and (3) a group
containing animals with no clear affinity. A1l copepods listed among the
nearshore group, with the exception of Calanus pacificus; are neritic
species. Most of the offshore copepods are found well offshore during the

upwelling season.

Summary
1. November 1977 was like previous Novembers. Zooplankton having offshore
and southern affinities were the dominant forms. Therefore, the water
was not of subarctic origin but instead from offshore and to the south.
2. Two distinct groups of zooplankton were found over the shelf, an inshore
and offshore group. Based on these groupings, I would expect hydrography
and optical properties of the water to be stikingly different between

the nearshore and offshore stations.
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NEARSHORE ASSEMBLAGE 2 5 9 15

Copepods
Calanus pacificus 3149.0 712.5 18.9 30.
Paracalanus parvus 4982.0 2564.9 178.9 557.
Centropages abdominalis 188.0
Epilabidocera amphitrites 141.0
Acartia loniremis 3995.0 1448.6 47.1 75.
A. clausii 235.0
Tortanus discaudatus 282.0 23.8 9.4
Corycaeus anglicus 987.0 308.0

Other Zooplankton
Cladocerans (Podon spp) 1081.0
Chaetognaths - 188.0 71.3 30.

OFFSHORE ASSEMBLAGE

Copepods
Calanus tenuicornis 23.8 37.6 45
Calocalanus tenuis 15.
C. styliremis 15.
Clausocalanus pergens 47.0 23.8 56.5 150.
Aetideus pacificus 15.
Scolecithricella minor 36.
Metridia Sp 47.5 65.9 150.
Lucicutia flavicornis 15.
Candacia columbiae 18.9
Oithona spinirostris 9.4 120.

UNCERTAIN RELATIONSHIPS

Copepods
Eucalanus bungi 213.8 18.9
Pseudocalanus Sp 423.0 617.5 611.9 527.
Clausocalanus arcuicornis 141.0 142.5 47.1 271.
Ctenocalanus vanus 47.0 71.3 47.1 45
Oithona similis 517.0 47.5 75.3 256.

Other Zooplankton
Larvacea (Oikopleura spp) 235.0 237.5 56.5  165.
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