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ABSTRACT
Irwin, B., P. Lindley, C.L. Gallegos and T. Platt. 1983. Phytoplankton

productivity experiments on the Scotian Shelf from April 18 to May
2, 1979. Can. Data Rept. Fish. Aquat. Sci. No. 384: 118 p.

Series of primary productivity experiments and related nutrient

determinations were made on CSS Hudson during a cruise on the Scotian Shelf

from April 18 to May 2, 1979. 1In this report we make available the raw
data and also the fitted light saturation parameters with confidence
limits.
RESUME
Irwin, B., P. Lindley, C.L. Gallegos and T. Platt. 1983. Phytoplankton
productivity experiments on the Scotian Shelf from April 18 to May

2, 1979. Can. Data Rept. Fish. Aquat. Sci. No. 384: 118 p.

On a, au cours d'une campagne du CSS Hudson éur le plategu
 continental de Scotian,menée du 18 avril au 2 mai 1979, réalisé une série
d'expériences et mesuré des 21éments nutritifs relatifs 3 la productivitéd
primaire. Le rapport contient les données de base, la valeur des

parametres ajusté décrivant la saturation en lumi2re et les limites de

confiance.



INTRODUCTION

This is the fourth in a series of data reports presenting the
results of photosynthesis experiments on natural phytoplankton populations
of the Scotian Shelf and adjacent oceanic waters. Samples were ccllected
from CSS Hudson between April 18th and May 2nd, 1979 at a tctal of fourty-
four stations. The eastern and western boundaries of the sawpling area
were 61°19'W and 62°48.6'W respectively and the northern and southern
boundaries were 44°30.2'N and 39°54'N respectively.

Two diurnal experiments were conducted at fixed locations from
April 26 to 27 (Stations DI1-7) and from May lst to 2nd (Stations Fl—d).
The remainder of the experiments were carried out at statisns located
across the shelf break (Figure 1).

This was a joint cruise between the Marine Ecoclogy Laboratory and
the Metrology Division of the Atlantic Oceanographic Laboratory.

In this report we present the experimental results, the 1igh¢
saturation parameters along with their confidence intervals and the

corresponding measurements of various environmental parameters.

SAMPLING
Water samples were collected at varicus depths with thirty litre
Niskin bottles and with a bucket from the surface. Samples for light
saturation experiments were taken as follows:
Stations No. 1, 3-13, %15 - 1% and 50% light levels as defermined from a
secchi disc.
Diurnal Stations (D1-7, %1-9) - 35 m.

Stations El-14 ~ One depth (20, 25 or 35 m).
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In addition, water was sampled at some stations to 100 m using the
rosette for a more detailed examination of the chemical and physical

structure of the upper water column.

METHODS

Primary productivity was measured using the method of Strickland
and Parsons (1972). For eich light saturatioh experiment 8 litres of water
were innoculated with sodium bicarbonate *C solution to yield an approxi---i
mate activity of 10 uci per 100 ml. This was dispensed in 100 ml aliquots
into thirty pairs of light and two pairs of dark 125 ml pyrex glass bot-
tles. The bottles were then placed in temperature controlled incubators
illuminated by 2000 watt tungsten-halogen lamps (New Haline OH2 2000) bav#
ing a maximum light intensity of approximately 1000 W m2 (PAR). The
~incubation time was variable (2, 3 or 4 hours) dependent on the sampling
and experiment schedule.l

At the end of the incubétion period the samples were filtered onto
2.5 cm diameter 0.45 um pore size membrane filters, and stored in a dessi;
cator at -20°C. Filters were later thawed, exposed to HCl fumes and

counted 1n a Scintillation counter.

Chlorophyll a

Duplicate 1 litre samples were filtered onto 5.5 cm glass fibre
filters and stored in a dessicator at -20°C. These were later thawed and
analysed using the fluorometric technique of Yentsch and Menzel (1963) as
modified by Holm—Hansen Es_gl;.(1965). A model III Turner Fluorometer was
used having bLeen calibratéd with acetone extracts of pure chlorophyll a

(Sigma CThemical Co.).




Incubator Light Intensity

The photosynthetically active radiation (PAR) was measured for each
position occupied by a light bottle in the incubator using a Licor Li !85A

Quantum meter with a 190S underwater quantum sensor.

Nutrients

Four inorganic nutrients were measured from each sample. Three of
these, phosphate, silicate and nitrate were measured on a Technicon II
autoanalyzer. The following methods were used:

Phosphate - industrial method 155-71W

Nitrate - industrial method 158-71W

Silicate - industrial method 186-72W
Ammonia was measured.using the phenolhypochlorite method of Solorzano

(1969) .

Nucleic Acids

Replicate 1 litre samples were filtered onto 5.5 cm glass fibre
filters (GF/C) and stored at -20°C in a dessicator. The frozen filters
were homogenized in buffered sodium chloride solution at 0°C then centri-
fuged. The clear supernatant was transferred to a test tube and an equal
volume of the dye Ethidium Bromide was added with vigorous mixing. The
fluorescence of this‘mixture was measured on a Model III Turner fluorometer
(Excitation filter Corning 7-60, Emission filter Wratten 23A). This
yielded a measure of Ribonucleic acid (RNA) plus Deoxibonucleic acid (DNA)
RNAse solution, 0.04 ml, was added to the test tube, mixed and incubated at

50°C for 60 minutes. The fluorescence was remeasured. This second reading




was a measure of DNA concentration only. RNA concentration was determined

by difference.

Adendosine Triphosphate (ATP)

Duplicate 100 ml samples were filtered ontﬁ 2.4 cm baked glass
fibre filters (Whatman GF/C) and immediately placed into 10 ml test tubes
containing 5 ml of boiling tris buffer. After 3 minutes the tubes were
cooled to room temperature then stored at -20°C. ATP concentrations were
estimated using the technique described in Strickland and Parsons (197?)

using an SAI Model 200 Integrating photometer.

Particulate Carbon

Duplicate 500 ml samples were filtered onto previously baked 2}4 cm
glass fibre filters and sucked dry. Filters were then folded, placedéin
baked aluminum foil wrappers and stored at -20°C. Filters were freezé—
dried overnight before combustion in a Hewlett-Packard Model 185B CHN;

analyzer.

Protein

Particulate protein was measured using the modified Packard and

Dortch (1975) fluorescamine method described in Irwin et a-. (1982).

Cell Numbers

For each sample 500 ml were preserved with lugols sclution for
species identificatien and enumeration. Estimates of particle concentra-

tion for each sample were done using a Model TA I1 Coulter Counter.



Light Saturation Parameters

The three parameter model for photosynthesis predicts a uniqu@
optimal intensity for photosynthesis, unless B8 = 0, in which case there is
no photoinhibition over the range of observed light intensities. On this
cruise we observed many cases in which photosynthesis was light saturated
over a relatively wide range of intensities, out to an apparent threshold,
beyond which photoinhibition was pronounced. An additional parameter%is
required to describe data with that property. For experiments with a
threshold for photoinhibition we use the equation:

P I-1!
= (=2) tanh (1/1)) (1 - b

2 Y6
16 )
[(I-Ib) + IT ]

pP )

The parameter Pg is the light saturated photosynthetic rate and the para-
meter Ig is related to o by the identity Ig = Pg/a. The parameter Ig
is the itensity (such that 1 > Ig) at which PB = P;/2. The threshold

of photoinhibition is the derived parameter I = I' 5 I’ T The derived

parameter Iny = 7'+ I'y is the intensity at which extrapolation of the

maximum negative slope of the photoinhibited portion of the curve
intersects zero production rate. The analagous parameter for the three
parameter equation is given by the identity I = P /B. Iy is the
parameter to use when comparing experiments fitted by different models for
their susceptibility to photoinhibition.

We used the following procedure for deciding when it was necessary
to use the four parameter equation. Initially the three parameter equation
was fitted to all experiments. The residuals of the fit for intensities
greater than 80 Wm—2 were then examined for significant quadratic dép@nw

dence with irradiance. The four parameter equation was used whenever a




second order polynomial fit to the residuals, with irradiance as the inde-

pendent variable, resulted in a significant reduction in the sum of squared
residuals as judged by an F test at the 0.01 significance level. Details
of the procedure are given by Gallegos and Platt (1981) and Platt and

Gallegos (1980).
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PARTICULATES, INDRGANIC NUTRIENTS AND COULTER COUNT DATA
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ORGANIC




LATITUDE: 44°30.20'N

DATE: 18/4/79

DEPTH CHLOROPHYLL
m mg m3
0 .57

) 0.60

10 0.60

15 0.64

30 2.60

48 3.17

DEPTH NITRATE
n mg-at m" >
0
5 0.07

10

15

30 2.31

48 4.60

COULTER COUNTS

DEPTH TOTAL CELLS

m ‘ Lt

SCOTIAN SHELF

LONGITUDE: 63°27.32'W STATION NO.: 1

TIME(AST): 1525 SECCHI DEPTH: 11 m

CARBON NITROGEN PROTEIN RNA DNA_
mg m 3 mg m 3 mg m 3 mg m > mg m 3
95.0 10.0 15.3
110.5 16.5 42.7 7.98 5.28
65.5 13.0 15.5
84.8 13.5 31.5
162.5 18.5 28.3 11.16 4,82
SILICATE AMMONI& PHOSPHAIE
mg-at m 3 mg-at m > mg-at m 3
0.40 0.66 0.86
1.77 1.42 1.45
2.41 1.21 1.38
TOTAL PPM MEAN CELL V.




SCOTIAN SHELF

IATITUDE: 44°17.2'N LONGITUDE: 63°19.8'W STATION NO.: 2
DATE: 19/4/79 TIME(AST): 0630 , SECCHI DEPTH: - m
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA DNA

m mg m 3 mg m 3 mg m 3 mg m 3 “mg m 3 mg m 3

0 0.68

5 0.55

i 0.46

20 0.52

30 1.74

40 2.22

50 2.09

75 1.64
100 0.98

N

DEPTH "NITRATE SILICATE . -AMMONIA PHOSPHATE

n mg-at m > mg-at m 3  mg-at m"° mg-at m 3

0 0.02 0.15 1.28 -

5 0.02 0.08 0.99

i0 0.21 0.13 0.89

20 0.05 0.10 1.09

30 0.72 0.66 1.07

40 2.98 1.74 1.08

50 7.12 4.10 1.39

75 11.34 8.45 1.73
100 14.23 8.06 1.96

COULTER COUNTS

DEPTH TOTAL gELLS TOTAL PPM MEAN CELL V.
m L




' SCOTIAN SHELF

LATITUDE: 44°07.5'N LONGITUDE: 63°10.6'W STATION NO.: 3
DATE: 19/4/79 TIME(AST): 2005 SECCHI DEPTH: 13 m
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA CDNA_
m mg m 3 mg m 3 mg m 3 mg m 3 mg m 3 mg m
0 0.56 70 8 10.8 =
5 0.72 69 7.5 16.6 4.67 3.14
10 0.70 86.5 12.5 49.3 :
20 0.51 - 16.2
40 1.00 66 8.3 87.6 6.41 2.83
50 1.52
75 1.02 _
100 0.54 =
DEPTH ~ NITRATE SILICATE AMMONIA PHOSPHATE
n mg-at m 3 mg-at m 3  mg-at m > mg-at m 3
0 0.03 0.42 0.60
- 5 0.02 0.31 0.66 0.64
10 0.01 0.39 0.50 =
20 0.03 0.62 0.53
40 0.28 0.54 0.42 0.60
50 0.18 0.18 1.34 0.60
75 11.21 8.13 0.70 1.56
100 16.04 , 14.68 0.34 .79
COULTER COUNTS o - |
DEPTH TOTAL CELLS TOTAL PPM MEAN CELL V.
m L7? ' ' H
5 2.265x10° 2.03 896

40 4.691x10° 25.35 o 5404




SCOTIAN SHELF

LATITUDE: 43°19.6'N LONGITUDE: ¢2°48.2'W STATION NO.: 4
DATE: 19/4/79 TIME(AST) : 1500 SECCHI DEPTH:  15m

DEPTH CHLOROEHYLL NITRO@EN PROTEIN RNA DNA _
m mg m3 ‘ mg m 3 mg m 3 mg m 3 mg m 3

5 .11 .5 20.0 6.
45 .25 14.5 29.4 10.
50 .51
75 .33

2.06

SILICATE AMMONIA PHOSPHATE

mg-at m 3  mg-at m"3 mg-at m 3

.33 0. 0.69
.79 0.3 0.90
.24 1.06
.42 1.27
.03 1.54

COULTER COUNTS

DEPTH “TOTAL_CELLS TOTAL PPM
n L




SCOTIAN SHELF

LATITUDE: 43°28.8'N LONGITUDE: 62°27.5'W STATION NO.: 5
DATE: 20/4/79 TIME(AST): 0700 SECCHI DEPTH: 17 m
DEPTH CHLOROPHYLL CARBON NI TROG_EN PROT‘{.I N RNA - DNA _ s
m mg m 3 mg m 3 mg m 3 mg m 3 mg m mg m
0 0.11 30.5 2.8 20.9
10 0.17 15.6 3.89 1.99
15 0.15 27.0 2.5 14.2
25 0.13 59.5 7.8 15.5
50 0.21 45.0 6.3 13.7 3.00 1.94
75 0.10
(o
- | DEPTH NITRATE SILICATE AMMONIA PHOSPHATE
: n mg-at m~3 mg-at m 3  mg-at m mg-at m
0 0.14 0.36 0.82 1.07
10 0.19 0.35 0.79 0.96
15 0.12 0.34 0.85 0.99
25 0.34 0.53 0.89 1.03
50 2.23 1.69 1.48 1.15
75 8.67 7.02 1.46 1.49

COULTER COUNTS

DEPTH TOTAL CELLS  TOTAL PPM MEAN CELL V.
n AR ) u3

10 1.eomog 3.18 3178.5

50 1.064x10° ) ) . 2.27 ) 7 2131.5




LATITUDE: 42°59.5'N\

CHLOROE!;YLL

(72 I o]

QHHHF—‘
e o o e e

mg-at m °

COULTER COUNTS

H

o W

&

SCOTIAN SHELF

LONGITUDE: 61°56.5'W STATION NO.: 6

TIME(AST): 1200 SECCHI DEPTH: 13m
CARBON NITROGEN PROTEIN RNA_ DNA_
mg m 3 mg m 3 mg m 3 ng m 3 mg m 3
126.2 26.0 22.2
97.5 18.0 19.0 : 16.96 4.72
110.3 20.5 28.7
223.0 20.8 54.6
76.0 61.0 18.5 6.60 3.05
SILICATE AMMONIA PHOSPHATE
mg-at m~ >  mg-at m mg-at m~ 3
0.86 0.52 1.11 :
0.91 0.54 1.03
1.01 0.53 1.12
i.32 0.71 1.16
1.84 0.70 0.96 E
| TOTAL PPM MEAN CELL V.
u
3.52 796
3.36

1123




SCOTIAN SHELF

LATITUDE: 41°48'N LONGITUDE: 61°29.8'W STATION NO.: 7
! DATE: 21/4/79 TIME(AST) : 1200 SECCHI DEPTH: 12m
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA _ DNA _
m mg m 3 mg m mg m > mg m3 mg m 3 mg m >
0 0.65 ! 64.0 12.5 -24.9
5 0.566 59.3 11.5 55.0 8.67 4.30
10 0.70 74.8 12.5 13.4
20 0.69 77.5 11.5 20.0
35 1.36 82.0 16.0 44.1 8.39 3.93
50 0.17
75 0.03
100 0.03
~
DEPTH NITRATE SILICATE AMMONIA PHOSPHATE
m mg-at m > mg-at m > mg-at m > mg-at m 3
o 0.13 0.62 0.93 0.93 :
5 0.05 0.73 0.46 0.91
10 0.03 0.68 0.20 0.75 E
20 0.1 0.74 1..03 1.22
35 0.20 0.76 1.08 0.75
50 3.36 2.10 1.77 1.31
75 8.84 5.17 1.39 1.34
i00 12.00 7.10 0.99 1.26

COULTER CQQFTS ‘

DEPTH TOTAL CELLS TOTAL PPM  MEAN CELL V.

m 7! ud

5 5.089x10% 1.304 7091 -
5 3.980x10" 0.98 1196




SCOTIAN SHELF
LATITUDE: 39754 N LONGITUDE: 61°26.5' W STATION NO.: 8
DATE: 22/4/79 TIME(AST) : 1000 SECCHI DEPTH: - m
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA DNA_
m ng m mg m 3 mg m3 mg m 3 mg m > mg m >
5 0.60 40.0 8.5 21.6 3.74 1.04
60, 0.49 61.5 7.8 11.00 3.56 0.72
DEPTH NITRATE SILICATE AMMONIA PHOSPHATE %
n mg-at m~ mg-at m ng-at m 3 ng-at m '
5 0.91 1.54 0.62 0.50
60 1.59 1.87 0.00 0.63
COULTER COUNTS
pEPTH  TOTAL CELLS ~ TOTAL PPM MEAN CELL V.
m L7? . ud
5 1.969x10§ 1.30 | 659

453

60 ~ 2.705x10 1.23




LATITUDE: 41°%40'N

DATE: 23/4/79

DEPTH CHLOROPHYLL
m mg m 3
0 0.49
5 0.63
10 0.63
15 0.73
35 0.96
50 0.63
75 0.07

100 6.03-

DEPTH NITRATE
m mg-at m 3
0 0.12
5 0.25
10 0.11
15 0.18
35 0.23
50 0.76
75 0.19

100 11.47

COULTER COUNTS

m L
5 3.353x
3s 2.572x

DEPTH TOTAL CELLS

SCOTIAN SHELF

LONGITUDE: 61%30'W

TIME(AST): 0700

CARBON NITROGEN
mg m 3 mg m 3
86.8 11.5
59.0 12.5
61.0 11.0
68.0 12.5
65.5 10.0
SILICATE,  AMMONIA
mg-at m 3  mg-at m >
0.52 1.08
0.57 0.79
0.54 0.61
0.58 1.82
0.55 0.83
0.67 0.79
0.65 - 0.33
6.45 0.26
TOTAL PPM
1.68
1.43

STATION NO.:

SECCHI DEPTH:

PROTEIN RNA
mg m 3 mg m 3
15.9
9.4 6.32
15.9
14.4
13.7 7.70

PHOSPHATE
mg-at m" 3

.87
.73
.82
.66
.56
.75
.68
.15

—_OOOMHMOOoO

. MEAN C@LL V.
u

502
556

12 m
DNA_
mg m 3

5.52

2.78

61




LATITUDE: 41°29'N
DATE: 23/4/79
DEPTH CHLOROEHYLL v
m mg m 3
0 0.84
5 1.51
10 1.43
15 1.64
30 1.43
50 0.81
75 0.16
100 6.08
DEPTH NITRATE
n mg-at m" 3
0 0.62
5 0.55
10 1.13
15 1.84
30 3,45
50 5.43
100 9.19

COULTER COUNTS

- TOTAL CELLS
L'l

DEPTH

m

5 7.161x10°
o 2.636x10°

SCOTIAN SHELF

LONGITUDE: 61°29.5'w

TIME(AST): 1500
CARBON NITROGEN PROTEIN
mg m 3 mg m3 mg m 3
69.0 7.6 21.5
70.5 15.5 28.4
SILICATE AMMONI& PHOSPHATE
mg-at m 3  mg-at m 3 mg-at m3
1.09 0.15 0.87
0.96 0.17 0.71
1.28 0.57 0.89
1.58 1.21 0.79
2.13 0.00 .83
3.01 0.00 0.75
4.89 0.51 1.26
. TOTAL PPM MEAN C§LL V.
u
2.47 344
1.07 406

STATION NO.: 19

SECCHI DEPTH: 10 m

RNA DNA_

mg m 3 mg m 3

12.54 6.59 =
7.70 4.30

0c




SCOTIAN SHELF

LATITUDE: 41°20'N LONGITUDE: 61°30°'W STATION NO.: 11
DATE: 24/4/79 TIME(AST): 0815 SECCHI DEPTH: 12 m
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA DNA _
m mg m 3 mg m 3 mg m 3 mg m 3 mg m 3 mg m 3
0 0.72 53.0 6.0 1.9
5 0.86 45.0 3.0 12.2 3.14 0.86
10 0.78 29.8 4.0 3.1
15 0.87 30.8 4.0 6.3
35 0.86 48.8 7.0 11.3 4.76 1.10
5 0.67
75 0.76
f 100 0.81
[}
DEPTH NITRATE SILICATE AMMONTA PHOSPHATE
n mg-at m_3 ng-at m*3  mg-at m’3 mg-at m 3
0 9.14 5.05 0.00 1.11
5 9.27 4.56 0.13 1.13
10 9.05 4.54 0.09 1.38
15 8.98 4.39 0.13 1.38 =
35 9.22 4.55 0.00 1.40 =
50 8.50 4.09 0.35 1.18 -
75 8.88 4.26 0.95 1.04
100 8.65 3.32 0.00 0.87 =
COULTER COUNTS
DEPTH ~ TOTAL CELLS TOTAL PPM MEAN CELL V.
m L7} : w3
| 5 ,2549?3102 1.44 602
| 35 2.195x10 1.17 533




LATITUDE: 41°29'N LONGITUDE: 61°30'W STATION NO.: 12
DATE: 24/4/79 © TIME(AST): 1500 SECCHI DEPTH: 12 m
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN R¥A__ ONA_
m mg m3 mg m 3 mg m”3 mg m 3 mg m 3 mg m
0 1.02 58.0 8.0 7.0
5 1.00 65.0 4.5 10.6 8.25 4.50
10 1.30 - 15.5
i5 1.18 65.0 10.5 11.7
35 1.20 11.6 3.8 4.1 3.01 3.86
50 0.81
75 C.59
100 0.32
S
DEPTH NITRATE SILICATE AMMONTA PHCSPHATE
m mg-at m 3 mg-at m~3  mg-at m 3 mg-at m 3
0 4.37 2.91 .00 1.02
5 3.81 2.53 0.10 ¢.84
10 4.34 2.92 .00 1.14
15 8.28 4.30 0.12 1.17
35 9.75 4.80 0.04 1.28
50 §.24 4.78 0.53 1.1%
75 9.78 4.87 1.16 1.06
100 9.78 4.64 0.04 0.96

SGEER D %

COULTER COUNTS

DEPTH TOTAL CELLS TOTAL PPM MEAN CELL V. :

m. . 1WL7;_%, o U - ) o’ ‘ .
, 5 ~5.340xlo§ 2.98 558
: 35 1.859x10 3.90° 2147

R s
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LATITUDE: 41°24'N

DATE: 25/4/79

DEPTH CHLOROPHYLL
m mg m_
5 0.43
35 0.20
DEPTH NITRATE
m mg-at m
5 7.59
35 9.34

COULTER COUNTS

DEPTH
n L
5 1.959@06

35 S 2.2x10%

TOTAL _CELLS

SCOTIAN SHELF

LONGITUDE:
TIME(AST) :
CARBON NITROGEN
mg m 3 mg m 3
28.5 3.2
14.5 5.8
SILICATE AMMONIA
mg-at m 3 mg-at m
4.00 0.53
4.27 0.69
TOTAL PPM
3.92
- 2.26

61°29.5'W

PROTEIN
mg m 3

6.
4.

(SR V]

PHOSPHATE
mg-at m" 3

MEAN CELL V.

STATION NO.: 13

RNA

mg m

LR ¥, ]
N W
[ NS

SECCHI DEPTH:

3

m

DNA

mg m_

[
== D
w o

3

eZ




SCOTIAN SHELF

LATITUDE: 41°43'N LONGITUDE: 61%30'w STATION NO.: pI
DATE: 26/4/79 TIME(AST): 1515 SECCHI DEPTH: _ m

DEPTH CHLOROPHYLL CARBON NITROGEN . ROTEIN RNA_ DNA_
m mg m 3 mg m 3 mg m 3 mg m 3 mg m > mg m 3

35 1.08 240.5 31.0 12.6 6.60 3.75

STLICATE PHOSPHATE
mg-at m~3 3 mg-at m 3

i.32 ' . .0.72

COULTER COUNTS

T 4%6%{?&13 T
m L

35 " 2.80x10° ' 1.92




SCOTIAN SHELF

LATITUDE: 41°%a3'N LONGITUDE: 61%30'% STATION NO.:

DATE: 26/4/79 TIME(AST): 1900 SECCHI DEPTH:

DEPTH CHLOROPHYLL CARBON NITROGEN PROT?IN RNA
m mg m 3 mg m"3 " mg m”3 mg m 3 mg m 3
0 .21 45.5 10:5 10.
5 ) .31 63.5 17.0
10 .24 73.5 21.8
15 .45 54.5 12.0
35 .79 81.0 8.5
50 .78
75 .16
0.02

NITRATE SILICATE AMMONIA PHOSPHATE
mg-at m”3 mg-at m 3 mg-at m" 3 mg-at m~3

.08
.40
.04
.06
.45
.78
.80
.88

.54
.48
.76
.80
.04
.30
.40

.62

.83
.21
.27
.11
.17
.0z
.37
.01

.99
.85
.96
.96
.63
.12
.20
.70

NUWOOOOQOO.
NNt O S OO
OO OoOCOND
e O3 O QSO

at

COULTER COUNTS

DEPTH ‘TOTAL_CELLS TOTAL PPM
m L!
5 6

3 2.775x10° R . 4.13




LATITUDE: 41°43'N
DATE: 26/4/79
DEPTH CHLOROPHYLL
m mg m 3
35 0.59
DEPTH NITRATE
m mg-at m~3
35 0.32

COULTER COUNTS

. TOTAL_

L

EELLSHM -

3.258x106

LONGITUDE: 61°
TIME(AST) :
CARBON NITROGEN
mg m 3 mg m 3
50.3 13.0
SILICATE AMMONIA
mg-at m mg-at m 3
1.05 0.00
TOTAL PPM
3.23

SCOTIAN SHELF

30'W

2300

PROTEIN
mg m 3

22.5

PHOSPHATE
mg-at m 3

0.86

STATION NO.:
SECCHI DEPTH:

RNA_
mg m 3

5.91

D3

i

991



SCOTIAN SHELF

LATITUDE: 41°43'N LONGITUDE: 61°30.5'w STATION NO.: 4

DATE: 27/4/79 TIME(AST): 0330 SECCHI DEPTH: . m

DEPTH  CHLOROPHYLL CARBON NITROGEN PROTEIN RNA DNA_ =

-3 ~ =3 I me mo 3 m -3 mo m 3

m mg m mg m mg m mg < ng m mgm E
5 0.30 B
10 0.42 o
15 0.54 ~ =
35 0.56 118 11.0 10.8 5.08 4.22

50 0.18

75 0.07

100 0.03 ?

DEPTH NITRATE SILICATE - AMMONIA PHOSPHATE N
m ng-at m"3 mg-at m 3 mg-at m > mg-at m~3 L
5 0.09 0.63 0.00 1.22 .
10 0.04 0.48 0.34 0.78 g
15 0.32 1.04 0.00 1.44
35 2.18 1.79 0.16 1.51 :
50 4.33 2.90 0.12 1.72
75 11.35 5.61 0.00 2.00

100 16.13 8.0 0.00 2.24

COULTER COUNTS B

DEPTH TOTAL (IZELLSv TOTAL PPM MEAN CELL V.
m L u




. | | SCOTIAN SHELF

LATITUDE: 41°43'N LONGITUDE: ;%29 5!y STATION NO.: DS
DATE: 27/4/79 TIME(AST):  g-00 SECCHI DEPTH: - m
= DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA_ DNA_,
= n mg m 3. mg m 3 mg m3 mg m3 mg m > mg m
0 0.54 116.5 13.2 15.2 4.66 3.89
5 0.57 86.0 11.5 10.6 5.49 4.82
10 0.45 117.5 13.0 20.2 3.56 4.26
15 0.54 - 61.0 4.94 4.35
35 1.06 | 106.0 40.0 15.6 4.80 4.82
50 0.45 : ‘ 1.90 3.51
75 0.07 0.24 1.56
100 0.05 1.07 1.46

87

DEPTH NITRATE SILICATE AMMONIA PHOSPHATE
n mg-at m" 3 mg-at m 3 mg-at m 3 mg-at m 3

0 0.04 1.22 0.21 1.35

5 0.08 1.25 0.11 1.29
i0 0.06 1.15 0.48 0.79
15 0.03 1.18 0.33 1.08
35 0.55 1.90 0.53 1.03
50 2.52 2.41 0.60 1.01
75 9.40 5.93 C.09 1.33
100 12.57 7.92 1.27 1.52

COULTER COUNTS

m L u

35 .2.1153(106 0.90 . 427



DATE: 27/4/79

35

LATITUDE: 41%43'N

DEPTH CHLOROPHYLL
m mg m 3
0 0.80
5 0.48
10 0.86
15 0.65
35 . 1.12
S0 0.28
75 0.06
100 0.04
DEPTH NITRAT§
B ng-at m" 3
0 0.22
5 0.06
10 0.03
15 0.11
, 35 1.14
| 50 4.99
‘ 75 12.35
100 18.46
COULTER COUNTS
DEPTH TOTAL_
B

2.44x10°

SCOTIAN SHELF

LONGITUDE: 61°28.1'W

TIME(AST): 1100

CARBON NITROGEN PROT?IQ
mg m 3 mg m 3 mg m 3
121.0 27.0 43.4
SILICATE AMMONIA PHOSPHATE
mg-at m~ 3  mg-at m3 mg-at m 3
2.18 - 0.45 1.54
3.72 0.05 1.45
1.43 0.27 1.03
2.38 0.54 1.60
2.28 0.62 1.30
4.59 0.98 i.81
7.74 0.69 2.01
11.64 0.10 2.43
TOTAL PPM MEAN quL V.
: , o
5.72 2343

STATION NO.: D6

SECCHI

RNA

mg m

5.20

DEPTH: -m

DNA

3 mg m~

5.00

6¢



SCOTIAN SHELF

LATITUDE: 41°46'N LONGITUDE: 61°24'w STATION NO.:
DATE:  27/4/79 _ TIME(AST) : 1430 SECCHI DEPTH: - m

DEPTH CHLOROPHYLL NITROGEN PROTEIN - RNA DNA

m mg m 3 3 mg m > mg m 3 mg m 3 mg m 3

5 0.30
10 0.24 . 2.5
15 0.30 :
35 0.61
50 0.18
75 0.04
0.02

SILICATE AMMONI& PHOSPHAIE
mg-at m 3  mg-at m 3 mg-at m 3

.46 .15 .37
.62 .18 .46
.41 .35 .07
.74 . 36 .25
.41 .97 .85
.22 .42

.17
.61 .13 .53

OOCODOO
ENETE

COULTER COUNTS

DEPTH To«rAL_tij“s'Lm 7 TOTAL PPM
m L

2.993x10%




SCOTIAN SHELF

S .
LATITUDE: 33 14'N LONGITUDE: 61%30.1'W STATION NO.: El

DATE: 28/4/79  TIME(AST): 0915 SECCHI DEPTH: 15 m

RNA_ NA_,

DEPTH CHLOROPHYLL CARBON NITROGEN )
mg m 3 mg m 3

m mg m > mg m 3 mg m 3

20 0.66 51.0 1i.5 32. 9.08 5.20

SILICAT§ PHOSPHATE
mg-at m > 3 mg-at m

0.93 . 1.48

COULTER COUNTS

DEPTH TOTAL CELLS  TOTAL PPM MEAN CELL V.
.on L u

2 3.188x10




SCOTIAN SHELF

LATITUDE: 43733.5'N LONGITUDE: 61°30'W

DATE: 28/4/79 TIME(AST): 1400

DEPTH CHLOROPHYLL CARBQN NITROQEN PROTEIN
m mg m 3 mg m 3 mg m 3 mg m 3
0 0.19 58.5 11.5 14.9
10 0.10 54.5 11.5 18.5
20 0.16 37.0 9.0 27.6
30 0.31 21.2
45 0.50 24.0 6.0 36.4
DEPTH NITRATE SILICATE AMMONIA PHOSPHATE
m mg-at m > mg-at m mg-at m > mg-at m 3
0 0.04 0.09 1.35 1.39
i0 0.07 0.28 1.31 1.48
20 0.18 0.32 1.15 1.44
30 0.67 1.27 1.27 1.38
45 .62 1.83 1.74 1.55
COULTER COUNTS
DEPTH TOTAL,%EL,Lﬁ TOTAL PPM MEAN CELL V.
F 2 UIAL S T

20 2.994x106 : - 1.08 359

STATION NO.: EZ

SECCHI DEPTH: 22 =

RNA DNA_
mg m 3 mg m 3
6.26 4.30
8.90 4.39




SCOTIAN SHELF

LATITUDE: 43°31.9'N LONGITUDE: 62%06.7'W STATION NO.: E3
i TIME(AST): 1815 SECCHI DEPTH:

DATE: 28/4/79 .
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA -
mg m 3 mg m~3 mg m3 mg m 3 mg m 3
0.22 23.5 i8.2 2.73 2.03

PHOSPHATE

NITRATE SILICATE T
mg-at m~ mg-at m 3 mg-at m~3

1.13

0.47 0.49

COULTER COUNTS

MEAN C?LL v,

TOTAL PPM
u

CELLS
1

DEPTH TOTAL_

] L

25 2.187x10°




SCOTIAN .SHELF

L0
LATITUDE: 43 28'N LONGI TUDE: 62%25'wW STATION NO.: E4
DATE: 28/4/79 TIME(AST): 2215 SECCHI DEPTH:

DEPTH CHLOROPHYLL NITROGEN PROT?IN RNA _
m mg m 3 mg m 3 mg m 3 mg m 3

25 0.22 . 11.0 13.5 2.45

SILICATE PHOSPHATE
mg-at m 3 3 mg-at m" 3

0.34 1.20

COULTER COUNTS

DEPTH TOTAL CELLS TOTAL PPM  MEAN CELL V.

m L u

25 2.290x106 ) 1.02




SCOTIAN SHELF

LONGITUDE: 62°05.5'W STATION NO.: E5

LATITUDE: 43°11'N

DATE: 29/4/79 TIME(AST): . 0230 SECCHT DEPTH: - m

DEPTH CHLOROPHYLL ~ y RNA DNA_
m ng w3 3 mg m mg m 3 mg m >

25 1.10 9.22 5.29

SILICATE AMMONIA PHOGSPHATE

mg-at m 3  mg-at m> mg-at m~

0.76 1.30 - 1.12

COULTER COUNTS

DEPTH TOTAL CELLS TOTAL PPM MEAN CELL V.
m Lt
25 6.078x10° ' 1.67




SCOTIAN SHELF

LATITUDE: 42°41'N LONGITUDE: 2%44.5'W STATION NO.: E6

DATE: 29/4/79 , TIME(AST) : 0710 SECCHI DEPTH: 15 m

DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA_ DNA_
m mg m 3 3 : 3 mg m 3 mg m 3 mg m 3

.48 : 4. 37.
.34 . 7. 20.
.32 . . 21.
.42 ; ) 22.
.66 37. . 12.

AN OO

SILICATE AMMONIA PHOSPHATE
mg-at m 3  mg-at m > mg-at m

0.99 .00 .85
0.94 .16 ’ .95
1.06 .20 .93
1.20 .01 .50
1.77 .01 .00

COULTER COUNTS

DEPTH © - TOTAL CELLS 1 TAL PPM
B ! ¢
45 2.251 x 10 .~ 1.20




E7

STATICN NO.:
RNA

SECCHI DEPTH:

61°24. 5w
1028

SCCTIAN SHELF

TIME(AST):

LONGITUDE:

.0'N

LATITUDE: 42°3:

&

DATE: 29/4/79

-t
<

o

[
wn

-

[#)

(=]
o

L]

L]

1 oD

[2le]
0

-

<
<

= W,

Lap]

PHOSPHATE
mg-at m"3

AMMONIA

mg-at m 3

SILICATE

mg-at m° 3

NITRATE

mg-at w3

DEPTH

o
[=))

<

2
wy

=]

Lo}
=)

o

-]
-t

el

wy
o

TOTAL PPM

COULTER oS T T




LATITUDE: 12%36.0'N
DATE: 29/4/79

DEPTH CHLORO?HYLL
m mg m 3
35 0.79

NITRAT?
mg-at m >

1.36

COULTER COUNTS

i TOTAL CELLS
L-l
2.850 x 10°

SCOTIAN SHELF

LONGITUDE: 61°21'W
TIME(AST): 1415
NITROGEN
mg m~3
{2

SILICAT§
mg-at m 3

1.93

~TOTAL PPM-

1.62

STATION NO.:
SECCHI DEPTH:
RNA

mg m 3
6.62

PROTEIN
mg m 3
24.7

PHOSPHATE
mg-at m 3

1.06

E8

m




SCOTIAN SKELF

LATITUDE: 42°32'N LONGITUDE: ¢1°25 i STATION NO.: E9

DATE: 29/4/79 TIME(AST): 1800 SECCHI DEPTH:  _m

DEPTH CHLOROPHYLL - CARBON NITROGEN PROTEIN RNA DNA _
m mg m 3 mg m 3 mg m 3 mg m 3 mg m > mg m 3 =
35 0.92 67.5 11.5 29.9 5.49 4.30 e

b

DEPTH NITRATE SILICATE AMMONIA PHOSPHATE

n mg-at m 3 mg-at m 3 mg-at m 3 mg-at m3 ;

35 0.27 0.97 0.49 1.28

COULTER COUNTS

DEPTH TOTAL CELLS TOTAL PPM | MEAN CELL V.
m L '
35 o259 x10° 1SS s




SCOTIAN SHELF

LATITUDE: 42°10'N LONGITUDE: ¢1"19'w STATION NO.: Fi0

DATE: 29/4/79 TIME(AST): 2300 SECCHI DEPTH: -.m

DEPTH CHLOROEHYLL CARBQN NITROQEN PROT?IN RNA _ DNA _
m mg m 3 ~ mgm3 mg m 3 mg m 3 mg m 3 mg m

35. 0.68 54.0 6.5 32.6 7.06 6.93

3

SILICATE PHOSPHATE
mg-at m”3 mg-at m~3
1.31 1.03

COULTER COUNTS

Dsm L R TGTAL CELLS . i . :», TGTAL P?‘Vi e MEA}‘\’ C§LL V.. .
m . L! s u
35 3.339 x 10° 1.56 469




SCOTIAN SHELF

<0 , ' :
LATITUDE: 43 06.3'N LONGITUDE: 62°10'W STATION NO.: El1
DATE: 30/4/79 . TIME(AST) : 0800 SECCHI DEPTH: 12 m
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA_ DNA _
m mg m 3 mg m 3 mg m 3 mg m 3 mg m mg m 3 B
0 0.68 75.8 14.0 26.1
5 0.54 64.0 14.5 23.2 |
10 0.56 47.8 11.0 28.1
15 . 0.61 26.0 7.2 32.6
35 1.03 7.5 | 33.4 . 6.54 5.74 =
>
DEPTH NITRATE SILICATE AMMONIA PHOSPHATE
m mg-at m~ 3 mg-at m 3 mg-at m 3 mg-at m 3 -
0 0.03 1.00 0.65 1.11 Gty
5 0.03 1.46 0.07 1.13
10 0.04 1.29 0.39 1.27
15 0.08 1.48 0.83 1.03 :
35 0.61 1.16 0.03 1.06 =
COULTER COUNTS
DEPTH TOTAL CELLS TOTAL PPM MEAN CELL V.

u

m L




SCOTIAN SHELF

LATITUDE 43°23.5'N LONGITUDE: 62°10.5'W STATION NO.: EI12
DATE: 30/4/79 TIME(AST): 1200 SECCHI DEPTH: 16 m
. DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA _ DNA _
: T m mg m 3 mg m mg m 3 mg m 3 mg m ° mgm?
35 0.40 45.0 14.0 24.8 7.70 3.48 ,
| 3
DEPTH NITRATE SILICATE AMMONIA PHOSPHATE [
n mg-at m 3 mg-at m 3  mg-at m 3 mg-at m 3 .
35 0.30 ~0.31 1.51 1.20

COULTER COUNTS

DEPTH  TOTAL CELLS ~ ~  TOTAL pEM MEANC%LL V.
m L! ’ _ u
35 4.866 x 10° 2.10 431




SCOTIAN SHELF

LATITUDE: 43°50'N LONGITUDE: 62°48.5"W , STATICN NO.: E13
DATE: 30/4/79  TIME(AST): 1800 - SECCHI DEPTH: 16 m

DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA DNA_
m mg m 3 mg m > mg m3 mg m 3 mg m 3 mg m 3

?0 0.20 48.0 7.0 8.6 1.90 3.61

SILICATE PHOSPHATE
mg-at m 3 3 mg-at m 3
0.17 0.98

COULTER COUNTS
DEPTH TOTALngﬁLLS TOTAL PPM MEAN CELL V.

B R ; H
20 1.219 x 107 1.47 ‘ ‘ 1204




SCOTIAN SHELF

LATITUDE: 13°41.9'N ' LONGITUDE: 63°03.5'W STATION NO.:
DATE: 30/4/79 ‘ TIME(AST): 2225 SECCHI DEPTH:
DEPTH CHLOROPHYLL NITROGEN PROTEIN

3 -3 -3
m mg m mg m mg m
20 gﬂizl 1. 8;80 zgz.g

SILICATE PHOSPHATE
mg-at m"3 3 mg-at m3

0.09 0.98

COULTER COUNTS

'DEPTH ~ TOTAL CELLS ~ TOTAL PPM |
m L 1 .
20 3.620 x 10° : 3.25




SCOTIAN SHELF

LATITUDE: 43°37.5'N LONGITUDE: 3%2 . 5'W STATION NO.: Ei5
DATE: 1/5/79 TIME(AST): 0130 SECCHI DEPTH: - m
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA _ DNA _

m mg m 3 mg m 3 mg m 3 mg m 3 mg m 3 mg m 3
10 0.30 20.0 3.5 8.6 2.32 2.35 -
35 0.28 9.5 8.4 1.21 3.56

=
$ i
DEPTH NITRATE SILICATE AMMONIA © PHOSPHATE

m mg-at m" 3 mg-at m 3 mg-at m 3 mg-at m"3
10 0.04 0.02 0.22 1.05 B
35 0.12 0.03 0.37 1.00 =
COULTER COUNTS
DEPTH TOTAL CELLS TOTAL PPM MEAN CELL V.

m e u3
10 1.925 x mg 0.64 332
35 1.498 x 10 0.47 317




LATITUDE: 42°49.8'N
DATE: 1/5/79

DEPTH CHLOROPHYLL
m mg m 3

35 | 82

DEPTH NITRATE
n mg-at m~3

35 0.97

COULTER COUNTS

DEPTH  TOTAL_CELLS
n LT

35 2.394 x 10°

SCOTIAN SHELF

LONGITUDE: 62°48.6'W

TIME(AST): 0720

CARBON - NITROGEN PROTEIN
mg m 3 mg m3 mg m 3
69.5 8.5 i2.4
SILICATE AMMONIA PHOSPHATE
mg-at m 3  mg-at m 3 mg-at m~3
1.12 0.63 0.99
TOTAL PPM - .-MEAN fCéELL V.
: u
1.21 505

STATION NO.:
SECCHI DEPTH:

RNA
mg m

5.21

3

Fl
12 m

DNA_
mg m

6.68

3




LATITUDE: 42%9.5'N
DATE: 1/5/79
DEPTH "CHLOROPHYLL
m mg m 3
35 0.68
DEPTH NITRATE
m mg-at m 3
35 2.94
COULTER COUNTS.
DEPTH © TOTAL CELLS
n R A
35 2.786 x 106

LONGITUDE:

CARBON NITROGEN
ng m"3 mg m~3
67.5 5.5
SILICATE AMMONIA
mg-at m 3 mg-at m 3
2.18 1.38

" TOTAL PPM

0.81

SCOTIAN SHELF

TIME(AST): 1210

62°48'w

PROTEIN
mg m 3
11.3

PHOSPHATE
mg-at m 3

1.12

| MEAN CELL V.

291

STATION NO.:
SECCHI DEPTH:
RNA

mg m 3
1.90

F2 .

DNA_
mg m"3
4.92

Ly



SCOTIAN SHELF

LATITUDE: 42°49.7'N | LONGITUDE: 62°48.4'w STATION NO.: F3

DATE: 1/5/79 ' TIME(AST): 1600 SECCHI DEPTH: 12 m

DEPTH  CHLOROPHYLL NITROGEN PROTEIN RNA_ DNA_
m mg m 3 mg m 3 mg m 3 mg m 3 mg m 3

0 0.79 . . 24.
5 0.65 50. . 42.
10 0.70 33. . 20.
20 0.56 . . 19.
35 0.86 . 4. 14.

SILICATE AMMONIA PHOSPHATE
mg-at m 3  mg-at m"3 mg-at m~3

.70 .25 .94
.68 .55 .94
.66 .19 .89
.71 .00 .94
.75 .58 .02

COULTER COUNTS

DEPTH o ‘TOTAI;Cﬁlﬁs
m 1!

35 2.099 x 10°




A A A LR

SCOTIAN SHELF

LATITUDE: 42°49.8'N LONGITUDE: ¢2%48. 3" STATION NO.: F4
DATE: 1/5/79 ' TIME(AST): 1940 ° SECCHI DEPTH:  _m
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA _ DNA

m mg m 3 mg m 3 mg m 3 mg m 3 mg m 3 mg m 3

35 0.92 35.2 6.5 42.3 5.91 . 4.44

2

DEPTH NITRATE SILICATE,  AMMONIA PHOSPHATE

m mg-at m~ 3 mg-at m 3  mg-at m"3 mg-at m"3

35 0.57 0.51 0.27 1.09

COULTER COUNTS

DEPTH TOTAL CELLS TOTAL PPM MEAN CELL V.
= : AR ~ ul
35 3.099 x 10 0.72 23




SCOTIAN SHELF

LATITUDE: 42°50'N « LONGITUDE:  62°48.3'W STATION NO.: fs5
DATE:  2/5/79 TIME(AST): 0005 SECCHI DEPTH: - m
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RNA_ DNA_

m mg m 3 mg m 3 mg m3 mg m 3 mg m 3 mg m 3
35 1.06 45.5 9.0 11.6 5.35 5.36

g

DEPTH NITRAT§ SILICATE AMMONIé PHOSPHATE

n mg-at m~3 mg-at m~3  mg-at m 3 mg-at m_ 3
35 1.10 1.29 0.63 1.18

COULTER COUNTS

DEPTH TOTAL CELLS " TOTAL PPM  MEAN CELL V.
m L1 3
35 : 4.544 x ‘106 1.18 ' 260




SCOTIAN SHELF

LATITUDE: 42°50'N LONGITUDE: 62°48"W STATION NO.: Fé =
DATE: 2/5/79 TIMB(AST) : 0320 SECCHI DEPTH: - n
DEPTH Ct ELGRC:HYL L CARQQN NI ﬁﬁ(} EN FROTEIN RNA _ DNA
n mg m 3 mg m 3 mg m~3 mg m mg m 3 mg m 3
35 0.82 80G.0 12.5 i8.4 5.35 3.84
2
DEPTH NI TRAT? SILI CATE AMMONI é PHOS PHATE
m mg-at m > mg-at m 3  mp.at m 3 mg-at m 3
35 .70 0.73 0.33 1.06
COULTER COUNTS
DEPTH TOTAL CELLS TOTAL PPM MEAN CELL V.
m | A ud
35 3,699 x 10° .23 332




SCOTIAN SHELF

LATITUDE: 43049.5'N LONGITUDE: 62°47.7'% STATION NO.: F7
DATE: 2/5/79 TIME(AST): 0800 SECCHI DEPTH: 13m
DEPTH CHLOROPHYLL CARB(.)N NITRO? EN PROTE IN RNA _ DNA _ ,
m mg m 3 mg m 3 mg m 3 ‘mg m3 mg m 3 mg m
0 0.72 15.0 3.5 19.2 .
5 0.75 31.0 5.8 16.0 =
10 1.20 25.0 e
20 0.84 55.5 9.5 14.8
35 0.61 27.5 4.0 16.8 4.94 2.63
=
. B
' ) N
DEPTH NITRATE SILI CATg AMMONI 15 PHOS PHAIE
m - mg-at m~ 3 mg-at m~3  mg-at m"3 mg-at m3
0 0.07 0.45 0.37 0.96
5 0.28 0.39 0.04 0.91
10 0.25 0.33 0.15 0.86
20 0.26 ’ 0.36 0.20 0.97
35 0.77 0.68 0.30 0.91

COULTER COUNTS

DEPTH . “POTAL CELLS - -~ ~TOTAL PPM. - . .. MEAN CELL V. . . .
n L7! u
35 2.154 x 10° 1.02 476




SCOTIAN SHELF

LATITUDE: 42%19.5'x LONGITUDE: 2°47 'y STATION NO.: pg
DATE: 2/5/79 TIME(AST): 1230 SECCHI DEPTH: _ m
DEPTH CHLOROPHYLL CARBON NITROGEN PROTEIN RN, DNA
m mg m 3 mg m 3 mg m3 mg m3 mg m 3 mg m 3 -
35 bottle 1. 04 77.5 11.5 24.3 6.87 3.47
35 pump 1.04 49.5 6.0 33.3 7.70 4.40
Ui
. . w
DEPTH NITRATE SILICATE AMMONIA PHOSPHATE ey
n mg-at m~3 mg-at m*3  mg-at m~3 mg-at m”3
35 bottle 0.26 0.44 0.57 1.10 —
35 pump 0.18 - 0.41 1.32 1.26
 COULTER COUNTS
DEPTH TOTAL CELLS TOTAL PPM MEAN CELL V.
n L? 3
35 bottle 2.525 x 100 0.88 350
35 pump 3.576 x 10 1.47 410




SCOTIAN SHELF

LATITUDE: 42°49.8'N LONGITUDE: 62°47.5'W STATION NO.:

DATE: 2/5/79 TIME(AST) : 1725 SECCHI DEPTH:

DEPTH CHLOROPHYLL CARBON NITROQEN PROT?IN RNA _ '
m mg m 3 mg m 3 mg m 3 mg m 3 mg m 3

35 bottle 1.01 74.5 12.5 31.7 7.70
35 pump 0.99 63.8° 10.0 23.0 5.90

DEPTH SILICATE PHOSPHATE
m 3 mg-at m 3 mg-at m 3

"~ 35 bottle 0.66 1.24
35 pump 0.49 1.17

COULTER COUNTS

DEPTH  TOTAL CELLS © MEAN CELL V.
n Lt w3

35 bottle 3.328 x 106 A 1134
35 pump 2.831 x 100 . ’ 636




LIGHT SATURATION DATA AND RELATED BIOMASS AND NUTRIENT MEASUREMENTS




56

SYMBOLS AND ABBREVIATIONS
P=mg Cm>h~!(mg ch1)-}
I =Wm?

Pg = mg C(mg Chl)"lhl'l

Aipha = mg C(mg ch1)~1h-ly-1y-2

Beta = mg C(mg Chl)~!h~lw-lm~2

Organic particulate = mg n-3

3

inorganic nutrients = mg at m™




L B
SCOTIAN SHELF
LAY 44 30,2N LONG A3 27,34 , STATINON N0, 1
NATFE 1P/0Q4r70 TI%F{(ADT) 1575 DEPTH 5 M
T o] I ] 1 D T P
10€&a 2076 1024 214 R0 312 R25 2.89 ) -
762 2033 727 2035 719 2.08 698 i1.84% e
55N ?2.95 5uR 2608 444 2ebb 4213 2eR2 B
349 2e2F 317 2.67 2813 2.58 2R3 2e¢34
248 2,58 245 2.%7 207 2:17 199 2+45
"1A7 ] 15¢ 1.9% 152 2,69 162 2.60 , o
112 1.97 108 2:47 102 2627 85 .01
’0 2.20 70 1.94 70 2.01 59 195
53 1.75 5¢ lesé 55 1.67 47 1.1y =
&b 1.23 42 1027 40 1,32 32 1,08
21 . T8 33 94 28 « 94 19 «53
19 e 583G 14 018 13 021 : 9 o1l6
Q eld 7 « 03 6 .08 5 s 00 v
5 U0 2 D 3 « 00 3 « 00 ~
2 00 2 00 2 « 00 e
PARAMETER VALUFS
AN 2,59 ALPHA 1t 0043 ) BFTA ¢ « 0001
{ 20 459 2072 1} { ¢04%40s o046 } { -;0001: 0004 }
SAMPLF TEMPERATURF 4G ¢ INCURATION TEMPERATURE 6.0 C
cHLENRNDUYEL ¢ 50 RNA H 7.98 PHASPHATE H «86
caRmRaN t 110 pva 1 5,28 NITRATE 07
NITCPAGFN H 15 ATP H e20 STLICATE H o &0
PROATFIN: 42,60 AMMONT A H eb6




SCPNTTAN SHELF

LAT 44 20,2'N LANG AT 27,3MW
NATE 1R704770Q TI¥FLANTY 1525

e o6 ®© o ® b o a
DWW O N XD
WOW NN O™

ot fud N PN b e b
*®
pe)
£

b
e o
0
F O

®
Bl

PARAMETER VALUES

ALPHA 053 RETA 0052

{ <0505 056 } { .0045, 0059 )

INCUBATION TEMPERATURE 6.0 C

CHLMRNPHYLL RNA 11.16 PHOSPHATE
CARRON ' DNA 3 4o82 NITRATE
NTTPNGEN 8 S 04?7 SILICATE

PROTETIN: 28.20 AMMNNT A




LAT 46 Q7,80n
NATE 197067177

T O G G I G0 SIS U WD R D e e S R W RS W O R S 45 D A e A WD

&S

( 215
SAMPLF TEMPERATURE

CHLOROPHYLL 72

CARRON A9

NITeneteN 8

SCATTAN SHELF

LONG 53 10.,6'W
TIYECADT) 080F%

PARAMETER VALUES
ALPHA @ +03

{ «034» .03R )

STATION NN,

BRETA

) { 066365

INCURATION TEMPERATURE

RN A . 4.7
DNA 3.14
ATP

PROTEING

PHOSPHATE
NITRATE

STLICATE.

AMMONTA




SITTTAN SHELF

LAT 446 (7,5 0WN Lavr 43 10,6%W STATION NN, 3
NATE 19704/ 70 TIME(ADT) QROS ™

- g T - T I OB G WA I W - OED SR AN - D W D T W D R W G S S D e e G D G S R D R G D D T R D G W S D S A

105

290 1.28% 2r4 lo12 250 1.34 224 l.42
175 l.14 142 1.1% 150 1,40 150 1.46
120 1.13 115 1.36 107 1.29 87 1.18
a5 1.08 20 1.07 79 . 1.13 64 le12
63 1.24 &0 R7 . 60 1.23 47 1.13
&7 1.0% 4 «97 44 1.13 38 1.13

«B85

032 3
10 .13 7 13 5 .04 5 .05 o
3 .05 3 <05 3 .03 2 .01 S
? .06

PARAMETER VALUES
LA 274 ALPHA «030 : BETA ¢ 00040

{ 2.03p 2.46 ) { «02Rs 032 ) { .0039, 0058 )

o]
[

SAMPLE TFMPERATURE 3. TNCUBATION TEMPERATURE 6.0 C

CHLOROPHYLL ¢ 1,00 RNA : 6a61 PHOSPHATE 056
CARRNN ' 56 ~ DNA : 2.83 NITRATE : 026

B ATP H « 03 SILICATE «4b

L1
oo

NTTRNGEN

87660 - _ AMMONIA .%o &Z .

L ")




SCPTTAN SHELF

AT 47 4G k1N LANG A2 4E,2'W STATIAON NN,
NATS 19704779 TIMF(ADT) 1500 DFPTH

T S T S G SR o £ G GRS S 2D G O W5 G G O GID @6 G5 G G G S . D T G A S I G D G S TR LS e W T GRS W G D KA WS D R T AT e b D D T 4ES SES EED G WD € @ G W

1007 .63 982 1.03 922 .87 32 lell
712 «75 568 70 495 «97 491 »81
653 W87 415 « Q7 319 o772 307 1.05
277 1,06 2413 1,04 217 1.13 199 097
1980 l1.13 173 l.08 150 1.04 138 85
13*® « 92 130 1.09 102 «81 9i e85

83 : «93 74 «B1 74 ¢ B4 63 o B8
€ «£G 53 58 ) 51 : 62 49 e 74
an 56 29 33 29 4% 2% ¢33
14 e2? 1% 013 10 012 10 10
8 07 \ «05 03 6 N2
3 N2 « 02 «00 2 « 00
? « 00 01 « 02 1 «00

PARANETER VALU
PS 3 1.08 ALPHA ¢ BETA 0002

1,03, 1,12 ( .0igy 020 ) ¢ <0001, 0003 )
SAMPLE TEMPFRATURF INCUBATION TEMPERATURE

CHLOROPHYLL l.11 RNA 6.18 PHOSPHATE

CARPRAN 76 DNA t 2.53 NITRATE

NTTRAGEN 8% . ATP i - SILICATE

PROTFTN: AMMONIA




SCOTTAN SHELF

LAT &3 49 ,AN LONG &2 42,2'4 STATIUN NN, 4
NATE 1G/Q4/778 TYME(ANTY 1500 DFPTH 48 M

- o e b T D I G I SR S G W s o S e T S S A D M W G P WD 30 R IS WY S53 WI DA G D G0 U O e G O GO Wk CED SOe G G5 D S SED G G W R IR T I N GI w0 G D G €55 €D €N P TN GIN M A5 W A G W S o

405 1.0¢ 4231 1.0% 381 1.35 377 1.39
3139 1.26 294 1.39 255 1.30 241 1.25
210 1.53 184 1.23 163 1.35 157 1.40
1236 1.2% 131 1.3R 127 1.39 123 1.46
AR 1.52 88 1.29 98 1.25 83 1,40
9 1.27 67 1.28 61 1.33 60 1.52
51 1.21 ' 49 1.18 49 .95 44 1,27
37 1.05 37 1.01 36 «94 35 1.03
22 A5 22 .70 16 o 51 1% W49
11 e 15 11 «37 8 .28 8 «25 o
A ol2 4 012 , 3 e 07 3 .05 i
2 .02 ? .03 2 .05 2 .02
PARAMETER VALUES
pS 1 7,16 ALPHA 3 <038 RETA 3 «0040

( 2,00, 2428 ) { «035, D40 ) { +0034 00406 1}

SAMODIE TEMPERATURE 3.0 C INCUBATTON TEMPERATURE 70 C

(23

CHLOROPHYL! ¢ 3,25 RN A 10.33 PHOSPHATE : 90

3.61 NITRATE t 4,10

>

CARRON $ 104 DNA
NTTONAFN ' 14 AT® t 23 SILICATE : 1.79

PROTEIN:  29.540 , AMMONIA ¢31

‘e




SCNTTAN SHELF
LAY 63 22,08y LAMNG &2 27.5% STATION NN, 5
NATE 20706777 TTME(ANTY 0700 DEPTH 17 ™
T P : 1 ] 1 P I P
990 2464 95 7¢7D 798 2.24 795 2.66
TR? 2442 690 1.68 681 2.02 677 20A
537 ?2.1% 529 2.20 419 2,15 415 2.19
377 227 317 2¢54 317 2.10 ?2K7 20,41
222 235 215 2017 181 2066 174 2652
153 2:42 140 2.75 126 2.17 126 2.18
108 2.01 i07 2425 84 2.52 R& 1.9%
72 1.97 71 1,98 65 1.51 63 1.84
57 1.56 58 i.04 &4 73 43 139
29 o hHB 35 1.0? 32 1.C2 31 58
29 50 27 o RS 23 e 69 15 «?8
14 27 10 W14 8 « 05 8 11
o 11 ] 0N 6 00 4 «00 o
4 .00 3 + 00 3 «00 2 «00 -
2 «00 2 00 1 .00
PARAMETER VALUES
pe 2.50 ALPHA 3 « 039 BETA ¢ «0003
{ 26335 2.65 ) { 035, ,042 } { 2.,0000, Q006 ?
SAMPLFE TEMPERATURE 3.8 C INCUBATIDN TEMPERATURF 7.0 C
cudLgrOPHYLL ¢ «17 RNA H 3.89 PHOSPHATE H e 96
CARRAN t - » DNA 3 1.99 - NITRATFE St k17
NITRNARFN : - ATP $ - SILICATE ¢ 035
PRATEIN:  15.60 AMMONT A : .79




cAmTIAN  SHELE

LAT 63 28 =tn LONG A2 27451, STATION N,
NATE 20/(4179 TTYE(ANT) 4700 NEPTH 51 M

24
27
=77
lelo
1.9
1e26
l1.06
1e27
1e23
e 82
o kA
26
W« U1
« 00

PARAMETER VALUES
AN 2+33 ALPHA 3 o043

( ?‘68! 70;8 ) i 00‘0’ 0046 }

SAMPLE TEMPERATURE INCUBATION TEMPSRATURE

cuLnRgeuyLL 021 : 3.00 PHOSPHATE

CARAAN &5 v NITRATE

A g SILICATE

MHNONTA




SANTTAN SHELF
LAT 42 BQ,5N LING A1 ®H.5'W STATION NM. 4
nNATE 20704779 TI®F(ADT) 123C DEPTH 5 M
1 p 1 p - 1 P 1 D
1237 1432 100% 1.87 R4 H 1.69 R36 1.45
719 1.78 719 le?F% 709 152 698 1.36
sna 1., R6 465 1.92 455 2.48 434 225
385 2.40 330 2436 322 2054 282 2,60
239 ?e3% 231 2e6l 216 2ot 199 259
163 ?2e50 157 ?.%1 148 2036 131 2,48
115 234 112 2.50 12 2s21 Q0 2eb"S
7R 2o08 : 78 210 76 2.15 72 2.00
Ly l1.02 &3 1«63 53 1.68 53 1443
41 1.25 40 1.16 39 1.2% 39 1.31
28 o RQ 2R 1.09 27 «80 27 1,02
17 e 46 15 « 39 13 23 11 21
9 1l 2 o11 8 . 08 7 06 o
5 01 4 001 3 « 00 ' 3 « DO v
? .00 2 200 2 «00 1 s 00
PARAMETER WALUES
CANE | 3.43 ALDHA o042 3ETA ¢ +0035
{ 3,2k 3,40 1 { «0%ls +044 } { +0030s 004G
SAMPLF TEMPERATURF 6.0 € TNCUBATION TEMPERATURE 8.0 C
CHLDRQDPUYLE 3 1.87 RNA H 15.95 PHOSPHATE : 1.03
caganw H 93 DNA H 4,72 NITRATE H e32
NTTRAGEN 3 18 CATE 3 «43  SILICATE -3 |
PRAOTFING 19,00 AMMONTA H s5%




SMTTTAN SHELF

LAT 42 59,50y LONG 21 55,5 STATION NI, 4
DATE 20706170 TTE(ATT) 129¢ NEPTH 49 ™
¥ P T P i 4 1 P
11958 0N 1014 « 00 9713 » 00 952 «03
878 JNE aa7 .00 R& 6 e02 825% 06
A7 .09 674 12 550 4 £29 Y e
509 4?7 497 P8 370 l.6¢% 340 1.30 E
324 Le3db 324 174 273 1e8U 264 2+CH
21° Lest 205 1492 167 2,04 167 192
142 1.0 133 1.97 120 1.94 121 2.10
112 Le B4 102 1.93 33 2:05 89 2,21
76 1.87 70 1.81 68 2,05 68 2.08 B
55 1.83 53 1.98 53 1.87 49 2,07
6?2 1.78 40 1,90 36 1.71 36 leb4
2? 1.22 21 1.24 16 94 15 L) =
11 57 11 61 8 47 8 ebl o
A W27 5 027 3 o 11 3 e12 o
3 «10 3 09 2 «07 2 «08
PARAMFTER VALUES E
pg ¢ 3,57 ALPHA 3 + 065 BETA ¢ 0116
( 3e2%s 3.8¢ ) ( 0625 4070 ) ( 0095, L0137 ) =
SAMPLE TEMPERATURE 7.2 ¢ INCUBATION TEMPERATURE 8.0 C
CHLOROPHYLL © 492 RN A : 6460 PHOSPHATE 96
CARRTN : 7é DNA : 3.05 NITRATE t 2035
NTTRNGFN t - ATP : - STLICATE $ 1.94
PRATEIN: 18,50  AMMONIA ¢ .70 | e




SCrTTAN SHELF

LAT 41 648 ,0°'N i ANG 41 29.8°tW STATIGON N7, 7
NATF 21704779 TYME(ADT) 1230 NEPTH 5 M

- G O P T W G S e A D - D

T p 1 o T ) 1 p

- G A O WD P I W W - .

s —— - T T W O e S S S S T S5 S AT 5 s s da o

1029 1.3% 282 1.+3 867 led5 B4é 1.%6
421 1.8¢4% 753 1.87 703 1.42 702 1./0
580 1.87 537 1.9% 508 2.07 449 1.97
444 2.02 345 1.99 266 2.14 288 1.92
7281 2.21 243 2.12 197 1.99 180 1.60
173 1.98 144 2,06 33 ?.19 123 1.96
104 197 R Zelé Qb 2.01 87 1.90
T4 1.73 &6k 1.79 66 1.83 61 1.8%
3;1 le"l ‘0 }_:’98 ‘07 lo"é 4“'0 1.60 -

29 - 1.23 17 1.18 36 1.16 34 i.10
31 «98 2R e93 27 « 7R 26 «83
16 36 i4 60 12 «18 10 25

Q <09 7 « 06 7 .10 6 « 05 o

5 200 ® 01 3 .00 3 «09 ~
? 00 2 Y 1+ 1 <00 1 « 00

o

(V4]

PARAMETER VALUE

(4

(S}
5
m
-
p-
(1]
°
(=]
o
ey
o

LA 237 ALPHA ¢ <06

{ 2:27s 2457 ) { 083y (047 ) ¢ .,000

SAMPLE TEMPERATURF 6.0 C INCUBATTON TEMPERATURE 7.5 C

PHOSPHATE s 091

<20
.

o
~

"

CHLORQOPHYLL 2 66 RNA

NTTRATE 1 .05

1L
n
O
[ow)
z
-
oo
£~
4
[VV]
L]

CARRNN

NITONGEN 1 1?2 AT® H - SILICATE H e 73

PROATFTI NG 55.00 AMMONIA H «46




CcrnTIAN SHELF
LAT 41 4%,0%N LING A1 24.8'W STATION N7, 7
AATFE 21104779 TIME{ANT) 1230 NFPTH 3IF M
1 o 1 ° 1 o 1 P
1206 .16 1172 J14 1003 V14 961 0?0
380 21 791 .28 791 .20 599 027
h14 X 592 SR 592 .36 542 .90
508 .80 453 1.25 415 1.18 343 1.47
313 1.21 294 1e63 262 1.56 248 1.67
214 1e47 203 1.58 178 1.75 171 144
135 1.57 125 160 121 1.63 121 1.50
99 1.60 9% 1e41 94 1,47 73 1,45
73 1,66 70 1.51 b8 1453 62 1,50
57 1.38 47 1.18 47 1.36 46 1.32
%0 1.31 35 Le12 35 1428 34 1.10
22 JTE 22 .72 16 .52 15 .53
13 o’? 11 .31 8 922 8 t24 o
5 W13 < 013 4 .06 3 W07 ®
3 .03 > .02 2 .04 2 .06
PARAMETER VALUES
PS 1 3,86 ALPHA 3 .040 BETA ¢ .0074
( 2.kGy 3,12 ) { 038y 042 1} {( .,0061ls 0086 }
SAMPLF TEMPERATURE 8,0 ¢ : INCUBATION TEMPERATURF 745 C
CHLOROPHYLL ¢ 1436 RN A : 8,39 PHOSPHATE ¢ .75
CARTON : 92 DNA : 3,93 NITRATE : .20
NTTRAREN ' 16 AT : - SILICATE ' .76
PROTEIN:. 44,10 AMMONTA t 67




LAT 26 £4,0'N
PATE 22/Qa4/779

0929

SAMPLE TEMPERATURE

CHLORDPHYLL 60

CARRNN ! 40

NITRAGEN f

21,0 C

SCOTTAN

SHELF

LONG &1 26.5'W
TTME(ADT) 1130

gﬁZ?:

RNA
DNA
ATS H

PROTETN:

858
725
539
324
219
148
102
68
52
37
28
11

«027 1}

STATION N7.

DEPTH

«C3
017

o kb
056
e 71
72
« 75
88
58
55
53
29
14
+02
.02

RFTA ¢

RS3

£ 2
A F Sl

478
313
210
146
102
68
47
33
27
10
6

2

1

‘. 909169

INCUBATION TEMPERATURE

3.

74

1.064

PHOSPHATE
NTTRATE
SILICATE

AMMNONI A




SCLTTAN SYCLF

LAT 22 Fé6,( N LoONe A1 2A.57W STATION NG, 5
NATI 27/064/79 TIME(ANT)Y 1130 DEPTH €0 ™
T o I o 1 P 1 L4
1206 36 1134 01 1005 .03 967 « GO
9013 13 F1R 18 787 «13 745 13
A39 «37 £g82 «3? 580 +32Z 512 e 55
507 52 425 57 39 «58 332 Al
NG 53 28°? e 73 258 + 56 232 + 49
213 ) 123 « 39 183 s 64 159 «56
141 o513 133 74 122 «83 108 «37
102 «£h 95 Nl 27 «59 85 of3
r? oAT A5 o B4 55 62 62 «7D
5% b &R «59 44 o 79 4% s 72
1 « 36 37 e55 33 57 32 67
20 e 39 20 s 42 14 «3% 14 31
11 0?6 10 023 8 «17 ? «C9 -
& «10 4 « 08 3 + 05 3 « 05 @
2 N2 2 .03 1 «01 1 01

PARAMETER VALUES

BS ¢ «81 ALPHA 3 2029 BETA 3 0013
{ s 76 AT ) t 025, 4033 ) { .,0010, 0015 }
SAMDLE TEMPERATURE 21.0 C INCUBATION TEMPERATURFE 23.0 C
CHLOROPHYLL ¢ 0 49 RNA t 3.56 PHOSPHATE 3 «63
CARRNN : 64 DNA : 72 NITRATE : 1.58
NITPOGEN 3 ! ATP e - SILICATE : 1.86
pPRNTETHNE 11.00 ARKDONTA § -




SHELF .

SCOTIAN
1 AT 4] &0, 0N LONG &)1 30,0%W STATION N7, q
DATe 23/704/773 TIME{ADT) 0900 DEPTH 5 ™
I L 1 P 1 P 1 b
in87 s02 1076 « 01 267 «03 863 «22? P
*E7 e12 RS0 « 05 779 o 07 751 «05
01 e42 €88 26 571 e 57 508 . 1.26
4GR 1,12 440 1.54 368 1,77 330 2.29 '
308 2,11 275 2018 2641 260 241 225 =
220 2.2¢ 190 2.69 169 2061 1563 226
133 2439 110 2672 166 2.38 97 2483 -
&5 2.19 55 262 53 2,30 67 2.68 P
44 2el5 ¥4 1.93 37 " 2407 32 2.40 2=
2 2+0F 39 2601 30 2.01 27 2:16 :
25 1.74 22 1.76 15 1,30 1% 1.38 -
11 «Th 1¢C +90 8 «66 7 072
A o 56 5 045 3 "« 28 3 «23 <
? s16k 2 e1% 1 «06 i « 06 - B
1 «09 1 + 09
PARAMETER VALUES
PSS 4,27 ALPHA « 096 BETA « 0124
{ 384y 4,59 1} { 090, 102 ) { 0104, 0145 )
SAMPLE TEMPFRATURE be5 INCUBATION TEMPERATURE 30,3 C =
CHLNROPHYLL ¢ e63 RNA H 6032 PHOSPHATE L e73
CARRNDN : 5Q DNA H 5¢52 NITRATE H 2%
NITOIGEN : iz av° LE 012 SILICATE : 57
PRATE TN 9:40 AMMONI A ? e 79




SCMTIAN SHELF

41 60,00\ LONG 61 32,0°W
T o73/0L/79 TTME(ANT) 0800

o 44
«51
054
« 50
043
«35
«20.
e1l5
eﬁ‘?
200
« 01

PARAMETER VALUES

oS 13 98 ALPHA 1 008 BETA 0010

.76! -QQ , ( 00079 0009 ) 000079 0001‘0 ,

SAMPLE TEWMPFRATURE INCURATION TEMPERATURE 7.5 C

CHLOROPHYLL <95 RNA 7.70 PHOSPHATE «56
CARRNN 66 DNA t 2.78 NITRATE «23
NTTPQGFN : 12 ATP : 07 SILICATE «55

PRATEING 13.70 . _AMMONIA




SHELF

SCOTIAN

LAT &y 2G,0!N LONG 41 23.5°%W STATICON N7, 10
NATE 22/C4/79 TIF(ADT) 1530 5 M

I ——————— A i R R R R L kb

e i i i — D - D ST G G5 D G R R W D R S5 I S W D G O D G SR R R WS S S0 NS CED W M O S D S S O - G D G T I WD S WP D R S P B S D D e

: <064
2 1 ? + 01 « 01 2 01

PARAMETER VALUES
PS 2,74 ALPHA .038 BETA ¢ 20022

{ 2061! Zcqé ’ ( 00370 -G%e ) ( aOOZOs aQGZb H

SAMPLF TFMPERATURE 7.3 C INCURATION TEMPERATURE 16.5 €

CHLNROPHYLL 1.51 RNA t 12.54% PHOSPHATE $ 71
CARRNN ' 79 DNA 8 6.59 ; NITRATE t 05¢
NITPNGEN H 7 ATP g e 27 SILICATE : 036

PROTFING 2140 AMMONIA $ «17




SACTIAN  SHELE

LAT %44 2G.0°N PANG A1 25 .,5TW STATION NN 10
NATE 237064/783 TIMF(ANT) 153¢C DEPTH 30 M

> . T < —— e W S D e D O S S G I R e AR S R R e SIS M G G S R e P M O M e G S W AP G W O G W G S G SR SR S SR G SO MO G D G G O o e

PARAMETER VALUES
PSS ¢ 5637 ALPHA 3 023 BETA ¢ 0188

{ 2eT2e 8031 \ ( 0021’ OOZ(Q ) { 000589 90317 ,
SAMPLE TEMPERATURE 9.0 C INCUBATION TEMPERATURE 10.5 €

PHOSPHATE g R2

~
®

)
L]

CHLNRAOPUYLL ¢ 1.43 RNA
CARRNN g 70 DNA t 4,30 NITRATE 3 3,45

NTT2NGEN 7 ATP H - STLICATE $ 2013

L)
b

CPROTFING 28440 AMMONTIA




SCATIAN SHFLF
LAT 61 20,0~ LANG A1 39.,0%W STATION N7, 11
NATE 24104773 TIMF(ANT) 0865 DEPTH 5 M
1 p 1 D 1 P 1 p
394 2,232 573 2.2% R04 3,38 761 3,20
719 3,02 6522 3,92 609 4,07 609 3,27
523 .17 501 4ob? 435 4.R7 453 4.59
201 4,79 330 4,56 330 476 262 56
256 4,56 22R 4,90 207 4. R4 169 4,R2
165 4.61 154 3,95% 131 4,42 127 4,72
112 4637 97 4,39 35 4,11 78 3,76
74 3,97 72 3,58 59 3,91 59 3.25
4R 2.99 49 2.96 46 12 38 2.41
35 ?2.19 34 2.20 32 2.38 28 1.93
27 1.88 26 1,568 25 1.60 17 092
16 .88 12 e 5h 12 54 9 36
2 36 7 .22 6 «23 4 .09 “
4 e 10 3 3 3 .03 2 + 00 v
? .00 2 .01 2 .00
PARAMETER VALUES
BS 3 6,35 ALPHA ¢ ~ ,082 BRETA 3 .0055
{ 6062 6063 ) { 0795 086 )} { +0048s .00N43 )
SAMPLE TEMPERATURE 13.5 C INCUBATION TEMPERATURE 15.5 € .
CHALN2POPHYLL 3 085 RN A 3 3,14 PHOSPHATE : 1.13
cARANN : 23  DMaA : .86 . NITRATE t 9.27
NITRNGEN : 3 ATP H - SILICATF : 4052

PROTFING 12.20 AMMONTA H o13




LAT 43 20,0t
NATE 24706/72

v SR - D e G D S OB GIN D R R D W B R S D W W W e R G D D G WD OD D D D WD A D WD O T D WD S P - . O G TO A Wy D - U5 D -

SAMDLF TEMPERATURF

CHLORDPHYLI

NITRNGFN

SCONTIAN

SHELF

LANG 41 30.0%w
TIME(ADT) 0845

D
142 b4
ges 2467
622 1,883
419 4,08
258 4e17
15¢ 3,30
118 3,17
88 3.71
59 294
1 2:54
35 1.867
20 1.02
Qe e4k3
5 12
3 » 05
PARAMETFR
ALPHA
{ 059,
13,5 C

RNA H

DNA H

ATP H

?§§T¢¥N:

VALY
.0

068 )
INCURATION TEMPERATURE

4,76

1.10

11.30

Fyaiiie

DEPTH

- G o D W T —— - I T O G i W T GD T G S G e A A . S T T - — T - D o - 0 . — e W e S - G D T - ——— T W G - -

BETA ¢

(

PHOSPHATE

NITRATE

STILICATE

ANMMONTA

9L




LAT 41 2Qg,NniN

LONG AL 30,004 STATION N1, 12
} : NPATE 24706179 TT¥F(ADT) 1530 DFPTH M
i D i o 1 4] T p
GQ46 1,1% 962 1.05 782 1.50 638 1.71
£22 l.6#% 615 1.8% 597 1,99 597 1.93
4n? 225 444 2642 431 2,71 366 294
3417 1:.96 315 2.73 271 2,88 241 3,15
2?78 2.86 107 2.88 169 2e5h5 i69 2¢91
13% 2.57 129 2e71 123 2.59 110 2.92
89 269 "7 2472 80 273 8 2.89
7n 204G 63 2.58 59 2+26 585 2038
49 1.R0Q 47 1.99 44 2.19 44 2,05
34 1.54 324 1.40 33 1.59 30 1.59
26 1.12 26 1.43 24 1.21 24 1.33
18 260 14 oHb 10 «38 10 39
] 21 8 «20 6 el? 6 011
3 003 3 003 3 900 2 062
? o O ] .00 1 .00 1 .00
PARAMETER VALUES
PS 3 3.88 ALPHA «063 BETA ¢ «0046
{ 3.69 4406 ) {f «060pr o060 1} { 0040, ,0052 )
SAMPLE TEMPRRATURE 10.0 C INCUBATION TEMPERATURE 10.5 €
CHLOROPHYLL 1 1.00 RNA H 8,25 PHOSPHATE H 86
CaRRNN ? 55 DNA L £.,50 NITRATE t 3,81
NITROGFN : 7 ATP : ¢35 STILICATE 2 253
PRAOTFING 106.60 AMMNANIA H e10

SCTTIAN SHELF




STOTIAN SHELF

LAT &4y 2G,NN LING 61 20,0%W
NATE 24706177 TIME(ADT) 1530

e 16
03

PARAMFETER VALIES
ALPHA ¢ 051 BETA ¢

{ 4.27s 5,98 ) { «049y 2053 ) { 01655
SAMDLF TEMPERATURF 13.8 C ITNCUBATYON TEMPERATURE

CHLORDPHYLL 1.20 RNA 3.01 PHOSPYATE
CARRON 23 nNa t NITRATE
NITRNGFN 4 AYP s SILICATE

PROTETNE , CAMMANT A

00226
«0288 )

10.5 €

1.28
9,75

4,81




SCNTIAN SHELFE

LAT &1 24,01 LAN2 6] 2,8ty STATION NN,
PATE 25704777 TT¥ECANT) 1230

L)
]
*
a

2
2
2
?
2
3
3
2
2
2

7
£
97
19
02
12
75
PS5
11

1.98
1.06
40
.09
« 00
PARAMETER VALUES
ALPHaA 084 BETA ¢

{ ! { 079, 089 1} ( 0014,
CAMPLE TFMPFRATURF 11.2 € INCUBATTON TEMPERATURE

fULARAPHYLL eb3 RAA a PHASPHATE
CARANN 29 NNA 8 NITRATE
NTTRAGEN 3 ATP H SILICATE

PROTFTIMS AMMANTA




ICOTTaAN QUE]F

LANMG AL 2G,F 0y
TI™ECANTY 1300

STATION NA,
DEPTH

«03
PARAMETFR VALUFES

1.75 ALPHA 3 «050 JETA ¢

t 1,69y 2.821 { -04Fp 053 ) ( «0022»

SAMPLE TEMPFERPATURE 11.% C INCUBATTON TEMPERATURE

CHLNROOHYLL RNA PHOSPHATE

CARRMN DMA H

NITRATE

NITONAAFN ATO H STILICATFE

PROTE INS AMMONTA

,0024

00027 )

12.0 C




SCPTTAN SHELF

LAT &1 43,0 LOMG 51 30,0'W STATION N0, D1
PATE 2K/t 04773 TIMF(ADT) 1515 DFOTH 35 M

D e - TP D W R D T W D G - S - D P AP G R G R D I ORI O AR S D WS R D G D G . T G D e G G T D G R D D R W W D D GRS D TR e I G G G - - -

e s T s D W — - W O - D D G - - T G - e P D G I D A T D D D e s WD S AT . G D - G T D G - Yo - T - - D T WD = - -

2 1 a7 LIS 4T L B
5 1.7 529 1.7 L4¢ 128 4446 le45
334 1.30 371 1.74 283 1.76 277 l.61
217 1,54 220 1.86A 203 1.48 190 1.83
154 1.55 148 1.93 131 1.62 123 1.79
120 1.66 114 ie73 101 1.46 B3 1.67
20 1.%2 72 1,50 72 l1.51 53 1.45
51 1.4C 48 1e4b 42 1.23 18 1.32
38 1,63 3? 1,218 27 « 97 23 95
16 60 1R 056 11 45 10 .39
a £?27 8 e?29 6 216 6 020

i 010 4 09 : 2 « 00 ? .03 ®
? s L4 2 «+ 01 1 01 L .02

PAPAMETER VALUES

pS @ 2.37 ALPHA ¢ 0« 046 BETA ¢ 0035

( 2.1%e 2.5+ ) ( 042 050 ) ( .0028., ,0042 )
CAMPLE TFMPERATURE 9s% 7 INCUBATION TEMPERATURE 9.3 C
CHLORNOHYLL ¢ 1.08 PN A ! 6.60 PHOSPHATE t 072
Caz RN ! 75 DNA ! 3.75 NITRATE 1 W57
NIT-OGEN : 1= avP E o34 STLICATE i 1032

PROATEIN: 12.60 AMMONTA : e53




SCPTTAN SYELE

LAT ] a1,n%N LONG &1 35,0V
NATE 2~/0477% TT¥c(ADTY 1930

PARAMETER VALUFS
P 2 2,38 ALPHA o NEH BETA « 0072

{ 2.15%, 3.61 ) { <053y 060 ) ( .,0061s 0032 )
SAMPLE TEMPRRATURE & = INCUBATTUN TEMPTRATURE

CHLAROPHYLL 51 RNA PHOSPHATE

T ARDON 57 DNA t NTTRATE

NITEeNREN 12 ATP H SILICATE

PROTEIN: AMMONTA




LAT 6] 43,NN
NATE 26/C4/7G

f ?365!

SAMPLE TEMDPFRATURE

CHLOROPHYLL ¢ N

rARAMNN H 20

NMTTOAGEN H 13 ‘

CCNTTAN SHFELF

LONG ~1 20,0 STATION N7,
TIMF(ANT) 2310

1.01
1.13
l.64
1.23
177
1.72
173
1.54
1.49
X
o180
0%
« 00

PARAMETFR VALUFS
ALPHA 3 0 065 BETA ¢

t «062y +069 ) i 23059

INCURATION TEMPFERATURE

PHNSPHATE
NITRATE
: - SILICATE

PRNTEIN: 22450 AMMNONIA

«0068

« 0076 }

10,0 C

o836
032

1.05

-




SCOTTAN SHELF

A 63,00 LAMG A1 375,59
27/C«172 TIMF(ADT) 23395

57
1.C7
1.A2
1.68
1,72
1.67
1.71
1.54
1,37
j.0%

o bf

0«20

201

PARAMETER VALUES

ALPHA ¢ <074

{ 7.0'55! 2e7% } ‘ 0071’ 0078 )

SAMPLF TEMPFRATURE INCURATION TEMPERATURE

c4LARNOUYLY .54 PHOSPHATE
CARRAN 74 DNA g NITRATE
NTTRAGEY 11 ATP : . SILICATE

PROTETNG | AMMONIA




LAT ) a3 Nty
NATE 274041 TO

2,90

3.27 )

SAMOLF TEMPERATYRF

CHLORJOHYLL

rASRANM

NITPOGFN

SCITTAN SHeELF

LONG A1 29.,5%wW
TTME(ANTY 0710

.10

PARAMETER VALUFS
ALPHA 3 ; e 046

( «042s 050 )

STATION N7,
DEPTH

BETA @

{ 0056,

INCURATION TEMPERATURE

RAA
DNA
470 :

PROTFING

PHASPHATE

NITRATE

SILICATF

AMMONTA

ns




SAPTTAN SHFLF

LAT 4] &42,nIN LONS A1 28,10W STATITN N7, D&
NAT: 27404776G TI~c(ANTY 1100 DFPTH I5 M
T o 1 p 1 o] 1 [
10:8 $17 1663 Cih RS54 017 244 $21
753 .15 736 £ ?F 712 .33 £a] .26
579 .60 522 .73 478 1.32 461 .85
142 1.44 358 1.37 295 1,58 239 1.50
2513 1.78 26¢ 1,72 205 1,85 233 1.66
168 1.74 154 1,80 141 1.%1 136 1.566
175 1.87 107 1.74 102 1,90 ok 1.68
77 1.65 76 1.82 75 191 69 1.74
5 1.57 51 162 51 1.71 46 1.56
) 1.47 36 1.52 36 1e45 32 1.55
27 131 27 1.25 25 1,09 25 1.28
16 .79 16 R0 10 54 10 +51
7 o36 7 Qq" 6 .?8 5 e?g ]
3 .13 2 o109 2 <04 2 e 07 °

? « 07 1 Q6 1 D4 1 «01

PARAMETFER VALUES

pg 2.8? ALPHA $060 BETA 3 40060
{( 2:67s 2498 ) { +057s #0563 ) ( +2061sy .0078 )
SAMPLF TFMPERATURE 9.3 C INCURBATION TEMPERATURE 10,0 C
CHLORMOPHYLL ¢ 1,12 RN A : 5.20 PHOSPHATE ¢ 1,30
caBRAN : 121 DNA ' 5,00 NTTRATE 1 l.l4
NIT?NGFN : 11 ATP : .13 SILIFATE 2426

PROTFING 43.40 ARMONTIA ? b2




SCPTTAN bl LN

LAT 4 G Nty Lrve A1 26,0 STATITON N7, N7
NATT 2T/ TT¥F(4ANT) 1430 DFPTH EE IR
f o 1 =] 1 -] T p
1142 e ?? 10%? e 75 1015 «31 368 «?3
254 e4? 745 oED 730 e 3R 716 034
560 o5 23 31 65% « 94 433 126
423 le61 4le 1.%A 347 1.57 300 2.064
275 2e:9 264& 2.C0 216 2.43 205 207
13?2 ?e35% 173 1.91 155 2,58 139 2,09
115 2.75 ile 2ely 1156 2+50 97 207
R7 2,61 8% ?2.31 76 2.18 76 200
£3 2e&l ~1 2028 59 2.10 57 2011
L% 2.C1 44 2,06 &4 1.88 43 2.00
23 1.59 a2 1.7% 32 1.83 32 176
2n 1.26 70 1672 15 « 83 14 o A5
10 61 10 58 e L 8 «37 o
s oCQ’ e el? 3 011 3 011 ~
2 « 0% 2 .02 2 05 ? s 02
PARAMETER VALUFS
DS 3 3,h6 ALPHA ¢ o072 BETA @ «0092
{ 30435 3,5°% 1} { o009 4076 1} { « 0080, . 0104 )
SAMPLE TEMPCRATURF 7.R C INCURATTON TEMPERATURE 9.5 C
CHLNROPHYL! o hl RNA H 1.90 PHOSPHATE H 1.24
CARRAN : - nNA : 3.60 NITRATE 8 1,88
NTTONEEN s - ave : «25 STLICATE : 2,76

PRATEING 21.40 FMMNONIA H e36




SCATTAN  SHELF

LAT 3 T4,n01N LANG A1 29,10« STATINN NN,
NATE 29406/ 72 TIME(ANT) NgQ1E DFPTH

. . W S P I M e S e R W T MR Twe M OB O WS s G G D AR R W G W O M T S NS D W G e € W G G T G G G D D R W G5 W P W TS R D T WS D WP WIS WP D G D D e = - -

d pod o b b

VIR RV o RELN IV L & AR [ /
W AT W O

Uk
UL

L)
002

PARAMETER VALUES
ALPHA 3 = ,064% RETA +0076

{ «04%6s 051 } { 00055 0007 3}
INCURATION TEMPERATURE 8.0 1

C4LIROPHYLL ; 9,08 PHOSPHATE 1.48
CARRNN : t 5.20 NITRATE 665
NTTROGFN , AT® : 59 STILICATE

PROTFINGS 32.00 AMMANT A




SCrT AN SHELF

LaT &2 32,50N Leve A1 29,004 STATINN N,  E2

NATE 2R7RGpT0 TTve{anT) 140C JFPTH 20 ™
T p 7 o I P T P
1n49 2,50 iN3s 2,40 63 2.85 2138 293
752 2a502 734 2469 690 2.92 675 3.27
5472 2.95 940 2.06 460 3.52 454 3.15
364 2,2hA 331 3,17 287 3.52 Z2R5 2,34
2¢1 3.65 235 24,77 201 2697 199 3.28
1A1 2,26 52 3,87 139 3,11 136 2,95
111 2ol 103 261 Q8 2e76 95 3.18
77 .47 74 2,22 73 2. 6% 67 2061
53 2436 51 2,01 51 2,05 45 1.83
4n 1.71 3k 1.69 36 1.17 32 152
27 1.01 2h 1.09 26 1.22 25 1.25
15 =1 15 37 10 18 10 12
7 -3 7 «N3 6 »13 5 «00 2
2 .00 3 «00 2 « 00 2 « 00
2 U0 1 «05 1 .00 1 « 00
PARAMETER VALUES
RN 3.51 AL PHA e 057 BETA -0026
{ 230 3667 ) { 0543 o061 ) ( 0003, .,0009 )
SAMPLE TEMPERATURFE $.8 C INCURATION TEMPERATURE 8.2 C
CHLORN2UYLL 16 RMA H be?2b PHNSCHATE : 1.34
CARRDON H 37 NNA H 4,30 NITRATE 3 18
NITO™EEN o] CATP H 02 SILICATE ¢ 32
FROTFYNS 27.60 AMMONT A H eh?




SLTTTAN Q4C e

PAT 67 27 ,4%N I ONR R 2 NE T STATION NA,  F3
25106773 TTV: (ADTY i81l¢ DEPTH 25 M

-.—--“-—--m—-_---_.——--—--o—-——-—.—.——.—-—_w——-——-—---———---—c—-—- - - O - s o -

> g e CEn G e e D M D CED O G CX OFR GER O e —--»-—.-—-—-——-—.-.p—..-——-o-an---————————-_-----q--—-o—-—-———-—---u—

1,5¢ R30

1.29 681 1:44 AT72 1.47

210 454 2.07 442 2e20

2074 283 2:.42 232 2+87

1.0° 2ne 2,87 195 2.5k

2.7C 139 2.50 131 2,80

2,41 97 2434 964 253

2.27 73 2,06 67 2¢39

1P 51 197 4 1.86

1.37 35 1.38 32 1.76

e 25 1.13 26 1,15 25 1,41

is e 70 i6 k2 1i 043 10 e39
7 .25 7 ’?R f‘ 003 5 027 [{e]
1 2?0 3 « 09 2 +10 2 015 =

2 «17 1 19 1 + 09 1 07

PARAMETER VALUFS

ps ¢ 2,1% ALPHA ¢ <060 BETA ¢ 0028

{ 3025 3027 { <0579 063 ) ( 00245 0031 )

SAMPLF TEMPERATURF 540 C INCURATION TEMPERATURF 8.2 C

0
ey
°
-t
)

CHLNROPHYLL ¢ «2? RNA t 2.73 PHNSPHATE

CARRAN T 124 A A : 2.03 NITRATE t 47

49

NITPIGEN ° 24 ATO : - SILICATE

PRATE TN 18.20 AMMANTA




NERTT AN c4rpe

AT 42 28, 71N LONE =2 28,00W
NAT: 23/Ce/ 79 TTwE(aAnTY 2215 DFPTH 7

o o o o 1 G G D P e G (D e S S SR G G W A A SR 4 e e G D - G G D D P G D S G T WD G OB S W S e e e -

e e v o S o i o o S o - - O > T W g P W I G S T R AN S W WP R D G TS e S G M A W A o S S S G G G s e A O

352 1.01 322 79 290 1.10 277 58
237 L.(*® 231 1.25 202 1.645 191 1.27
157 1.24 147 1.32 139 1.36 128 1.33
10R l.10 102 131 g6 1.30 94 1.8
76 1.31 74 1,23 72 lo.12 . b6 1.01
53 1.20 £1 1.22 51 1.15 45 1.17
40 Lef® 26k oRE 35 1,03 32 «BA
27 o627 27 1.056 26 96 25 e 70
14 UR 16 ) 11 18 i0 e22
R ek 7 N7 6 + 07 5 « 00 ©
2 Ul 3 « 00 Z « 00 ? +00 -
? N 2 .00 1 00 1 « 00

PARAMETF? VALUES

p< ALPHA 3 «039 BETA 3 «003¢

Py
®
i
W

95 { «+036s o041 ) { 0029 .0064C )}

.
'-mi
L 3
-~
it
-«
b
L d

SAMPLE TFEMPEFRATURF 4,5 7 INCUBATION TEMPERATURE 7.2 €

o

CHETARAPHYLL ¢ 22 RN A : 2,45 PHOSPHATE 1,20

-

carnany t &R - ING 3.28 - NITRATF ¢ 018

>
o
w)
&

NTTOGEN : 11 ATP : - SILICATE

oRATETN: 13,90 AMMONTA : -




A

( 2o

CHLNRADHY |
CARRMN

NTTRAGEN

2 11,0
P06l

2
L eV

7"}? 2098 3

a4
&

STOTIAN SHELF

LONG A2 0F 50y
TI%E(10T) 0230

letsdt
1,93
1.71
1.73
2,04
l1.64
1.49
1¢36
2 78
032
07
« 00

PARAMETER VALUES

Al DiLia 2
ML FrTR 12

( 05‘397 006

RNA
DNA
ATP :

PROTFTN:

PHOSPHATE

NITRATE

STLICATE

AMMNNT A




L

LAT 42 &%, 31N
nNAT- 23404770

i o]
1112 o 1F
701 o 1F
BR 4 e F1
340 le?06
222 Teb?
la4 1.93
107 208
74 | IR
1 211
17 1.79
27 1.7F
LA 1,21
€ L49
2 ‘QQ
e .}ﬁ

e 2

( ?of‘?'

CAMPLF TF¥PERATURF

CH4LARAPHYLL ¢

CARRON

-

NITPNGEN :

Wy

CCNTTAN SHELE

LONA A2 L4507
TI®E(ANTY Q710

© 1
022 804
21 667
« 49 43R

1.20 267
le94 1R4
2.10 122
2.01 93
1.99 b4
1eRA 44
1.92 3?2
1.67 25
.99 10
.l"‘ 5
.19 2
o OR 1

PARAMETER VALUES
ALOHA 2t 0007

{ oOQBF 0101 )

INCURATION TEKPERATURE

RNA H 1.76
NNA .  ha52
AT?P H 017

DRATFINS 12.60

STATINN N7,

BETA

{ 0074,

PHNSOHATE

(X5

NITRAT

SILICATE

AMMANI A

§

€6



LAT 42 32,0MN
NATE 2Q/Q4r T3

- — - o - P - D D S D G G S S S GD G P W WD W AN D N D D G S S R S € D I D e e A W S S e

- - e e S - - u---—--------—-—--_—---———,-----———-—--—-——-------—---—----—----—o—-——‘

1 2
1907 .52
778 62
594 1.27
334 1.72
2?4 ?2.0%
151 2.?5
L 2.09
74 2,14
1 172
37 1465
[de 1.40
14 o 87
R ¢35
3 14
4 o053

PS¢

i Ze Bk

2.97

3.09 )

SAMPLF TFMPERATURE

CHLORQOPHYLL @
CARRAON H

MITONGEN :

591

YA

13

SCNTIAN

SHEL =

LANG 51 264,5%4

TIMFLADT)

035
Yy
1417
1,89
1.90
2,04
2420
1.95
1.85
1.65
1.49

.57
. 34

<08
.04

DPARAMETER VALUES

ALPHA 3

{ 00620

RN A H
NNA H
ATP H

PROTETNT

1025

064

e 067 )

INCUSATION TEMPERATURE

4,50
2,44

e13

29.90

STATION Nf, £?
DEPTH 15 M
P 1 P
56 795 41
cbb 547 oh3
1e647 396 163
1.97 262 1.79
2.22 180 1.93
2.19 119 196
1.93 Té 186
1.78 53 1:80
1.75 39 1.58
149 28 1,33
1.25 17 o 88
« 50 8 043
35 3 218
210 2 « N8B
« 00
BETA «0055
{ +0050, .0061)
8.5 C
PHOSPHATE ? «98
NITRATE H o bR
STLICATE H 91
AMMONTA H o5&

¥6




SCOTTAN SHFLE

LAT 67 :CQO'N LﬂMG 61 ,l.o'w STATI:’D\J M"’.
NATS 2G/04/779 TI¥FCADT) 1415

1.0%
2.09
2.62
2,94
285
2.61
2455
2.29
2.33
1.3¢6

67

26
.08

PARAMETER VALUES
ALPHA 3 0103 BETA ¢

( 4,062 : { «098y 4107 ) { 0117,

SAMPLF TFMPERATURF 02 INCUBATION TEMPERATURF

CHLOROPHYLL s 79 RNA : 662 PHOSPH4ATE

Fapany : 74 NA s 6o 78 NTTRATF

NITONGFEN 2 ATP H - SILICATF

PROTFETIN: AMMONI A




SCNTIAN SHELF

LAT &7 32,n0y LONG 1 25,00
NATE 25/04770 TIME(ANT) 1300

¢35 740
o 74 449
1.37 330
1.82 216
1.86 1583
1.89 113
1,62 76
1.79 57
1.58 &2
1,62 31
« Q7 14
1) 8
01”8 3
N3 ?

PARAMETER VALUES

3,05 ALPHA 3 o060 BETA

( 2,869, 3,21 ( «056s 4063 ) ( <0063,

SAMPLF TFMPERATYURF a8 C INCURATION TEMPERATURE

CHLNRAPHYLI e 92 H 5649 PHOSPHATE
CAR NN sa ! H 4630 NITRATE
NITRNGEN 12 o s 024 STLICATE

PROTFINS 29,90 AMMONI A




SCCTIAN SHELF

LAT 42 40, ,01N LONG 51 19,04 STATION NA, E10
NATc 25/04773 TTME(ADT) 2300 DEDTH 35 M
¥ 2 1 D 1 2] T D
1195 37 R LY A 1036 40 941 35
793 20 772 e 71 761 « B6H 733 1.03
524 1,08 535 le49 466 168 439 1.44
1009 1,57 386 1.75 319 l.62 313 1.%59
25% 1.82 251 1.9¢4 216 1.83 193 1,82
1~8 1.78 150 1.7F 150 2,11 135 1.75
120 1.7¢2 112 1.8%7 108 185 a7 185
82 199 79 1642 717 l.66 74 l.7¢
61 1e25 57 1.65 55 1.60 53 1.60
44 lo.46 42 1.3¢ 41 1.46 40 l.36
31 1.29 30 le16 30 1.24 27 1,19
18 « 89 18 « 85 14 63 14 «73
IG 946 9 o“l 8 .?0 7 096 0
5 013 4 17 3 e 06 3 013 =
? «+03 ? «01 2 .03 2 .05
PARAMETFR VALUES
P 2:613 ALPHA «050 BETA «0041
{ 2.50¢ 2,76 ) { +0485 o053 ) { <0036, ,004¢ }
SAMPLFE TEMPERATURE 7.2 C INCUBATION TEMPERATURF 9.0 C
CHLARNPHYLL & 443 RNA : 7.05 PHOSPHATE ¢ 1,03
caoany : 56 NDNA H 6.93 NTTRATE 1@ 049
NTTOAREN : A aTP : - SILICATE $ 1.2%

PROTFINS 32.60 AMMONT A H e 96




SCOTTAN THELE

LAT 43 0h,20N LANE A2 10,0
NATE 2G/04779 TT#: (aNT) 0300C DEPTH

- - TP € D G D R D @ D S A N D W A = -

- e D S P O G D e - - —--———o-—--—--—-—-------—--——————o-’---—Q——--_----o—-—— - - s — - > D

40

368 1.1% 373 1.20 296 1,32 250 1.52
240 1.53 214 1eF1 188 1.70 156 177
156 1.5°% 147 1,83 133 1.72 122 1.82
110 1,80 104 165 ’ 97 166 80 2.00
77 1,70 77 1.69 73 1.65 61 1.85
55 1, 7R 53 1.59 51 1.72 48 1,48
42 1.59 40 1.51 38 1.59 30 1.48
30 1.49 30 1.49 25 1.50 18 091
18 1,00 16 e 71 14 67 10 ev?d
Q 050 F .37 7 .36 5 .30 O
4 +30 3 012 3 el5 3 .18 ®
? e 09 2 .13 2 «09

PARPAMETER VALUFS

BS ¢ 2450 ALPHA 3 068 BETA ¢ «0065

(€ 2:47. 2.73 ) { «0%5y 4072 ) { .0057», 0073 )
SAMPLE TEMPERATHRE be% C INCUBATION TEMPERATURE 9.7 C

CHLORAPHYLL 3 1,03 PNA 8 654 PHOSPHATE t 1.06

CARRDN H - NNA H 876 NITRATE t 61

NTTPNGEN : a - ATP : - SILICATF g 1,16

PRATEIN 33,40  AMMONIA . ¢ —s 03




SCNTIAN SHFLF

LAT &3 23,80Y LANS 4% 10,50W STATINN N1, F12
ACI06/7C TIve(aDT)Y 1200

1.29
1. 76
2e?%
2034
2.0F
1.97
1.32
185
37
57
011
« 00

PARAMFTER VALUES
3,89 ALPHA ¢ +056 BETA @ .0083

{ 3,60 4012 { <0535 <059 ) { .N069, .009¢& )
SAMPLE TFMPFRATURE INCURATION TEMPERATURE 9.0 C

- CHLNROPHYLL ¢ 240 RNA 770 PHOSPHATE 1.21

CARRNN $ 45 DNA H NITRATE e 30

NITPOGEN : 14 ATP : ~ SILICATE

PRAOTFING AMMONTA




CCOTIAN SHELE

LAT 43 F0,00N LOING A2 48,5'4
NAT= 20706479 TIME(ADTY 1800

l.54

2651

3,39
3.6
3.07
3.12-
2.16
1,77
1.40
299
45
23
13
«CO

PARAMETER VALUFS

4,04 ALPHA 3 «056 BETA 3 « 00634

4,29 ) { .053, ,059 ) { 0028, 0040 )

SAMZLE TEMDPERATURE 5:0 C INCURATION TEMPERATURFE 8.0 €

CHIORQPYYLL @ e 2N RNA H 1.30 DHASPHATE «e38
ravRAN 4R DNA s 3.61 NITRATE .08
NTTRNGEN 7 ATP 11 - SILICATE . 017

PROTEIN: - 8.60 AMMONTA : - 2h




SCrvvanN SHEL "

LAT 43 41 ,3N LANG A2 03,50 STATION NN« F1l4
NATE 35/us /76 TIME(ADT) 2272¢

«?8
2N
G0
00
PARAMETER VALUES
3.25 b 0037 ReTA 3 « 0036

2,51 14, 039 ) { .0028s .0043 )
SAMPLE TEMPERATUCE INCUBATION TEMPERATURF 7.0 C

FULNROPHYLL 21 8 PHOSPHATE °98

CADRNN : 43 NN A : NITRATE

NTTONGEN 2 aTP H SILICATE

PRATEINS AMMAONT A




SCOTI AN SHELF

AT &4 L7, 500 LONG A2 N2,5% STATIDON Nf, E15
2 TATS L1/(C8/73 TIV¥Z(AnNT) D13C DEPTH 10 ™
T o} T P ‘! P ’[ <]
1nne 1.47 1001 2.75 200 1.93 796 176
71° Te5F Tud 1.4% 701 1654 66 13
520 1.42 £g2 2.34 47¢% 1.83 422 2.F0
3EE 2,22 23] 2.6 330 235 274 2 50
?213F% 2.76G 22% 2,74 - 21+% 2.25 189 2¢41
15¢ 2e627? 1=0 2:16 150 2,06 121 269
11¢ ?2e3% 1uh 1.87 101 196 81 1,84
74 1,92 7% 1.57 HR 2,06 57 148
=7 1eé1 =3 123 50 1:43 41 s 96
%9 1.17 A 1.06 36 «97 29 e 72
29 s 12 27 o177 27 b8 18 +35
17 ¢ 2G 12 «13 10 164 8 «05
2 06 & 00 6 <03 4 «01 s
3 .00 ” 009 2 « 00 2 .00 N
2 e U0 1 « 00 1 « 00
PARAMETER VALUFES
NN 2,15 ALPHA « 026 RETA ¢ « 0025
( 2,89 2,40 ) { «03%32) 03Rr ) { +0019, 0032 )
SAMOIF TEMPERATURE 5,0 INCUBATION TEMPERATURE 6.5 C
cRLaRgoUYLL « 30 RNA H 26132 PHOSPHATE H 1.05
CARR™N : 1e N A ¢ 2.135 NITRATF : 2+ 04
MTTONGEN : 4 ATC : - SILICATE H «N?2

PRATETNEG 8460  AMMONTIA : 022




SCNTTAN  Sueys

LAT &3 47,50N LARG 52 A2,50y STATION
AT G1/0E8279 TT¥=(anT) 9513C DESTY

D T T O > T W

.
34
087

Lot

2.43

1.81

1.62 70
T.26 50

1.00 39
o7l ?8
¥4 17
24 9
«12 4

ol 2
PARAMETFER VALUES
2637 4L PH4A @ + 061

3.21 % € -N39s 043 }

THMPLE TEMEFPATHRE ; INCURATION TEMPERATURE

CHENROPHYLL > % RNA 1.21 PHOSPHATE
FaEIRMN s DN & H 3.55 NITRATF
RNITeACER H & : ETP g = SILICATF

BRATET N 2 AMHMONTA




5?2 LQ.;GNS

CYILRIT79

CCOTIAN SHFEL =

LOING A2 bg.bTW
TI¥e(ADNT) 072C

STATIAON N7,

PARAMETFR VALUES

3,464 ALPHA ¢

4,39 ) ( 0760

SAMBLF TEMOFRATURF

CHLOROPHYLL <872 RNA
canRann 70 NDNA .
NITPNEEN A ATP

PROTEINS

«080 RETA

084 ) { 0081,

INCUSATION TEMPERATURE

PHNSPHATE

NTTRATT

STLICA:C

AMMONTA




SCrTTAN SHEL®

LANG 62
TIME(ADT)

- e o GO €D O WD e AR - O R D G TR SR S D D D S D D SR G W e

‘”’.O'al
1210

PARAMETER VALUFS

SN 3.59 ALPHA ¢ : 0091 BETA +0D85

( 3.41s 3677 ) { «086s 095 ) ( 0074y L0N35 )

SaMPiE TEMPFRATURE Fol [ INCUBATION TEMPERATIIRE 8,3 C

PHOSPHATE H 1.12

[
e

0
o

CHLNRORPHAYLL o3 RMA

AR ANN g A2 . nNa : £.92 _ NTITRATF B 2.95

[}

NITROGFEN : a ATP : 15 STLICATF : 2.18

PROTFTINS 11.30 AMMONI A : 1.38




SANTIAN SHELF

LT, TN LONG 42 L6 STATINN N7, £3
L1408 172 TIME(ANT) 1400 DEPTY I35 M
T > 7 9 1 p T p
1044 +13 1009 el% 833 +33 806 024
753 o E 7409 217 726 e17 570 «2?
3813 1.E9 35R 2e61A 299 3.02 292 2¢31
247 2.77 230 7488 231 3,00 202 3,07
1%~2 3,06 1A2 3,01 162 ?2.96 126 3,41
1?0 .16 106 3,07 99 - 333 39 3,12
£9 2,46 79 2,75 ; 74 3.18 73 3,19
&2 3.,Nn9 . &2 2,78 55 3.12 52 2.93
42 2,74 42 2,59 40 2.79 38 2,60
21 ?2.31 29 2037 29 2,07 78 199
18 1,954 1R 1.8? 12 1,10 1 1.17
3 W B0 9 74 % Y 6 e93 b
A «?5 4 033 3 .19 3 o16 &
2 « 10 ? 2 07 2 elé 2 07
PARAMFTER VALUES A
S 3 5,46 ALPHA ¢ .100 BETA ¢ ,0179
{ 56252 6.07 3 { «D9%, .104A) { e 01525 «020% )
SAMPLE TFMPFRATURE 5«2 C INCURATTINN TEMPERATIIRE 8.5 ¢
CHLORNDHYLL ¢ e 86 RNA H 2.46 PHOSPHAT® . 1.02
CARRNY H 41 NNA H 4.6R NITRATF t 1.95
NITPNAGFN : 5 ATP H - SILYCATF : 175
PROTEINT 14.80 CAMMONTA i = +8 R




SCTTIAN SHELF

LAT 42 L45,88N LANG 62 48,37V STATION N7,
RATE C1/08772 TIME{ADT) 1940

PARAMETER VALUES
4,0h ALPHA @ «083 RETA ¢ «0092

{ 3.75s 4,33 ) { 2785 o088 ) ( .0078, .0106 )

S

SAMPLE TFEMPERATURE INCUBATION TEMPERATURE

CHLNROPHYLL RNA PHOSPHATE

CARRNN s DNA NITRATE

NITRNGEN _ ATP  STLICATE

PROTFTNS AMMONIA




LAT 47

200N

NDATE (2705779

BS 3

{ 2e565

SAMPLF TEMPERATURE

CHLNROPHYLI
CARRNON

NITRDNGEN

1.0%
L4

9

£+9

c

SCOTTIAN SHELF
LIOING 6?7 68,3%'W
TI¥E(ADT) D005

72
1.49
1.°1
1.64
1471
1.68
1456
1.61
1.28
1,06

eH?

.20

.01

PARAMETER VALUES

ALPHA 13

( 0064)

2068

0072 )

BETA

‘ 30067!

INCUBATION TEMPERATURE

RNA
DNA L
ATP :

PROTFING

PHOSPHATE
NITRATE
SILICATE

AMMONT A

+0079
«0091 )

9.2 C




SCOTIAN SHELF

LAT 42 5n,n0y LING A2 45,0'W STATINN N1, €£%
NATE (2/05/79 TIMECADT) 0320 DEOTH 35
1 ) T P I D T p
10613 o1 1081 07 955 .05 Q24 011
762 W20 £0R .18 596 .35 560 043
529 e 70 486 e51 444 1.22 248 1.39
346 .50 313p 1.86 ' 267 2,20 247 2.19
234 2,12 219 2.34 204 2,35 174 2,24
L69 2,21 154 2,49 163 2.34 114 2.18
99 2.37 98 2463 94 2.15 86 2,65
70 2433 59 2,47 66 1.68 59 221
55 2,31 52 2629 51 2.09 47 2.07
39 2.11 3R 2.09 36 2.10 34 2.16
29 1.R3 28 1.93 28 1.7% 26 1.91
19 1.45 18 1.38 13 «96 13 100
10 071 10 070 8 052 7 049 -
5 029 4 024 4 3 e 10 3 019 3
3 o 1% 2 011 2 v13 2 o10
PAPAMETER VALUFS
-T 3 3,85 ALPHA @ .086 BETA ¢ <0114
{ 3,578 64412 ) ( <08l 091 ) ( 0096 ,0132 )
SAMPLE TEMPERATURE 7.1 C INCURATINN TEMPERATURE 9.5 C
CHLORGPHYLL Y RNA : 5435 PHISPHATE s 1,08
CARRNON £ 80 DNA H 3,84 NITRATF H «H9
NTTRAGEN s 12 ATP B - STLTCATE : «73

PROTFETING 1R.5C AMMONT A $ 42




SCOTTAN SHELF
47 4G B LONG n2 7,70 STATIDN N7,
w2/05173 TIME(ADT) 0800 DEPTH

- e D D G D G D CD €D M T D W W O - - o - — - e T P P U D O W D S T P e B S D A W D W T W WD SR D D T A W M D D G S G e

PARAMETER VALUES
ALPHA 3 .101 BETA 20138

{ <096p 107 ) ( +0119, .0156 )

INCUBATION TEMPERATURE 3.0 C

CHLOROPHYLL ¢ ' PHOSPHATE

CARPDN ? , NITRATE

NITRNAEN , SILICATE

AMMONT A




SCPTIAN  SHELE

LAT 62 &5, 80 £8

NaTE C2/70F17C

LONG K2 &7,5%4
TI¥E(ADT) 1250

STATINN NN,

; A Q73 6
ang JG7 £92 .96 550 1.35 539 1.70

533 1.%3 512 200 G444 1.99 372 1.95
372 2,18 355 2.23 275 2.12 262 2,13
243 2,00 223 2.34 211 2.28 182 2,11
178 2.34 i73 2.13 148 2:.27 iis 2.2
inz 2.+01 89 2,19 97 2.27 972 Z2.19
74 2.79 70 2025 68 2.13 - 63 208
59 1092 £3 2:17 53 1.97 49 1.72
40 1.81 3R l1.54 38 1,26 32 1.85
22 1.07 29 150 28 1.65 25 1.22
19 1,10 19 1.02 14 «79 13 70
10 56 R 032 7 037 5 019 —
4 o 18 3 267 3 » 00 3 «08 ot
2 04 2 «05 2 ° 05

PAPAMETER VALUES
PS 3,01 ALPHA 3 064 BETA 1 «00139

{ 2097’ 3015 , ( 0060’ 0067 , ( 06Q34! .Gﬁiﬁ ?

SAMPLF TEMPERATURF 7.0 C INCUBATION TEMPERATURE 9.0 C

CHLOROPHYLL ¢t 1,04 RN A : 687 PHOSPHATE : 1.10

racony 72 DNA 3 3,47 NITRATE t £ 26

.

s

NITRARCN : 12 ATP : - STLICATE o45

AMMNNT A

PROTFTNS




sCETIAN

SHELF

LAT 47 &g,5 4N LONG A? 47,50, STATIAN N7, Fg
AATE (27057173 TIMFE(ADTY 1250 DEPTH 35 M
‘{ D T p I D 1 3 P
931 100 331 le&F 783 1.2 742 1,73
50R l.74 556 1.86 632> 1.5% 6395 3.04
€12 2e%G 46464 i.91 34 2.65 [a].) 2e96A
3AR 2,7 343 2,94 2113 3,63 271 2,00
242 2,26 212 2,06 212 3,00 205 3.15
163 2,09 157 2864 1e? 3,08 140 2.89
110 2.79 126 2R? 106 2.58 Q3 3,03
78 257 T7& 2.84 T4 2.61 63 2.70
60 2630 52 2644 49 -1 ) 196
42 2.40 4] 1,97 a0 1,93 36 2.07
33 1.71 22 1.72 28 1.7 2k 1.86
18 1,GR 17 1.01 11 o753 11 e 85
i e 46 g s &b 6 s 39 6 «32
4 « 06 3 « 00 3 + 00 3 «09
2 . 00 2 « 00 2 Pels) 1 o 00
PARAMETER VALUES
8T g 3.21 AL DHA <073 RETA ¢ . 0061
{ 3,72¢ 4.10 )} { «069s 077 } { ,0034s L0067 )
SAMPLE TEMPFRATHRE 8.0 © INCUBATION TEMPERATURE 9.0 C
CHLORNBRYLL ¢ 1.064 RNA H 7.70 PHOSPHATE H 1.26
CARPMN t 0 DNA ] 4o+0 NITRATE § s18
NITROGEN : 5 AT®R : 17 SILICATE : o4l
PRNTETN: 33,30 AMMANT A : .90
3 3 13 E)

A4




SCATTAN SYELC

LAT &2 &5,2N LING A2 47,500 STATION N7, F9Q
NAT= 240°r79 TI¥FLADTY 172°% DFEPTH 35 M

c..,-----—--—--——---——-----o-—---a‘n---—-——-o—---s—‘——---o-upo-

- > D OO > T W —-——-—-—-_-u——--—-—-sa==—=———ggg,--—-----------g---n——-c-———-———---o----—

10 57 1n «53 7 043
5 20 4 17 3 « 05
3 S on 2 «01 2 .00

PARAMETER VALUES
LA 2.9? ALPHA 1@ «066 BETA 20049

I 2.745 3,09 ) { «061ls 071 )} { <0041 0057 1}
SAMPLE TFMPERATURE 760 C INCUBATION TEMPERATURE 8¢5 C

7.70 PHOSPHATE H 1.26

c4LnRABHYLE ¢ 1,01 RN A
74 - DNA 8 4. 86 NITRATE s 229

-

CAQRRANN

NITPNGEN : 1¢ ATP 2 - SILICATE g «H8

PROTFETN: 3170 AMMNONTA H e31




SCNTTAN SHELF

T L2 49, LANE 62 67,50
2 C2/05/73 TI%c(ADT) 1725

0 o

O..ll..‘.
[0 JEEUIRN IR o)
DSBS REFU I« IED SN LR o
-\ ) P D
FoNNTCIRNS I (I o B o]

1
1
?
2
2
2
2
2

W
-~

PARAMETER VALUES
PS 1 3 ALPHA 1

( 3.78» {( +061p o067 )
CAMPLE TEMPRRATURE INCURATION TEMPERATUR

CHLNRQOPHUYLL 99 PHOSPHATE
CARRAN : 66 , NITRATE
NMTITOAGEM H 19 SILICATE

AMMONTA




~N
>
m
&
<
=
=
e
z
I
=
<
W
m
Q
]
i
=
7
b
5
=




i8/4 19/4 20/4 21/4 22/4 23/4 24/4 25/4 26/4 27/4 28/4 29/4 30/4 1/5 2/5 3/5
0600 - 12 12 12 12 l£ 12 23 23 12 12 23 12 12 12 23
0760 - 46 23 128 35 150 35 174 186 105 105 58 47 35 35 116
0800 - 291 93 198 116 395 116 372 384 209 198 186 93 93 70 174
0900 - 348 268 198 268 465 256 128 547 360 337 314 174 151 151 244
1000 - 372 500 221 314 721 163 384 698 593 593 430 279 186 279 186
1100 - 535 628 198 442 791 326 791 814 535 547 488 163 186 186 360
1200 - 697 395 233 477 756 384 837 872 640 570 523 267 198 302 454
1300 - 814 395 198 221 709 279 | 837 907 779 663 686 256 116 349 500
1400 - 616 197 291 256 663 233 849 837 430 364 675 302 70 581 -
1500 244 523 93 349 360 616 512 779 756 372 244 628 186 70 628 -
1600 186 255 81 186 163 337 466 616 593 209 185 430 140 93 628 -
1700 93 186 70 163 58 163 291 439 L 116 140 174 93 105 419 -
1800 70 81 46 81 35 46 186 233 198 47 81 93 58 46 198 -
1860 73 12 23 35 12 12 46 58 35 12 70 23 23 iz 58 -~
2000 6 0 0 0 ¢ o 0 0 0 0 12 0 12 ) 12 -

LTI




67¢ 66° 65° e4° 63° 62° 61¢ 80°

Fig. 1. Location of Sampling stations on the Scotian Shelf.



