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ABSTRACT 

Irwin, B., W.G. Harrison, C.L. Gallegos and T. Platt. 1980. Phytoplankton productivity experi­
ments and nutrient measurements in the Labrador Sea, Davis Strait, Baffin Bay and Lancaster 
Sound from 26 August to 14 September 1978. Can. Data Rept. Fish. Aquat. Sci. No. 213: 103 p. 

Se'ries of primary productivity ,experiments and related nutrient determinations were made 
from the Labrador Sea, Davis Strait, Baffin Bay, and Lancaster Sound between 26 August and 
14 September 1978. In this report we make available the raw data and also the fitted light satura­
tion parameters with confidence limits. 

RESUME 

Lrwin, h., W.G. Harrison, C.L. Gallegos and T. Platt. 1980. Phytoplankton pruductivity experi­
ments and nutrient measurements in the Labrador Sea, Davis Strait, Baffin Bay and Lancaster 
Sound from 26 August to 14 September 1978. Can. !Mta Rept. Fish. Aquat. Sci. No. 213: 103 p. 

Du 26 aout au 14 septembre des series d'experiences sur la determination de la production 
primaire et des sels nutritifs furent realisees de la mer Labrador, au detroit de Davis, de la baie 
de Baffin, et du detroit de Lancaster. Dans ce rapport nous presentons les donnees brutes sur ces 
experiences, ainsi que les parametres avec leur intervalles de confiance qui furent calcules pour 
representer les courbes de production en fonction de la lumiere. 
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INTRODUCTION 

This is the fourth in a series of data reports giving the results of experiments on photo­
synthetic production versus light intensity for natural phytoplankton populations in the Nortll 
Atlantic north of 50

o
N. During this cruise samples were collected from CSS Hudson in the Gulf of 

St. l£lwrence, Strait of Belle Isle, Labrador Sea, Davis Strait, Haffin Hay, and Lancaster Sound. 
This was a joint cruise with the Chemical Oceanography Division of the Atlantic Oceanographic 
Laborato ry. 

SAMPLING 

Water samples were collected while the ship was under-way and at regular stations. Under­
way samples were collected off the surface with a plastic bucket. At regular stations, a secch! 
disc was lowered until it disappeared to estimate the depth of the euphotic zone. From this infor­
mation, the depth of 50%, 25%, 10%, and 1% light penetration was calculated. Water was collected 
from the 50% and 1% light depths with 30 1 Niskin bottles and from 25% and 10% light depths with 
7 L Niskin bottles. The 100% light depth (surface) was sampled wi th a plast lc bucket. The 
location of the stations is shown in Figures 1 and 2. 

METHODS 

Productivity 

The lltC method as described in Strickland and Parsons (1972) was used. For surface produc­
tivity measurements, three light and one dark bottles were f11l1..,<1 wtth surface water and inoculated 
with 1 ml of sodium bicarbonate 14(; having an approximate activity of 10 }.lCi. The inoculated 
bottles were placed in a clear plexiglass incubator located on the ship's flight deck. Water from 
3 m was pumped continuously through the incubator to maintain temperature control. 

The nwnber of light bottles inoculated for light saturation experiments varied between 20 
and 60 for each depth along with between 2 and 4 dark bottles. Twenty light and two dark bottles 
were placed in temperature-controlled incubators illuminated with 150 W floodlights (GTE Sylvania 
PAR 150). Illese incubators had a maximlUll light intensity of ca. 200 W m-2 (PAR). The remaining 
light and dark bottles were placed in temperature-controlled incubators illuminated by a 2000 W 

incubato rs. 

lamp (New flaline OHS 2000). These incubators had a maximum light intensity of 
(PAR). Temperature control was attained by pwnping sea water from 3 m through the 

All incubations were U>rmlnllted after four hours Hnd samples were immediately filtered Ollto 
L." em diillll(>ter, O.4'i II pore size membrane filters. Filters were' dr[,,,1 in " desiccator and stored 
at '~;)O°C \loti 1 till' <'Ilel of tlte cr,,[se. III the laboralory lite I'll tel'S were ,>xposed lo HC! hlln,'" and 
thell ('ounled In a sci.nliilHtion (,Olllllt'!'. 

Chlorophyll a 

One litre of water was filtered onto 5.5 cm glass fibre filters and stored in a desiccator 
at -20"C for later analyses. The fluorometric technique of Yentsch and Henzel (1963) as modified 
by Holm-Hansen (1965) was used. Acetone extracts of pure chlorophyll.!l: (Sigma Chemical Co.) 
were used to te the fluorometer. 

Photosynthetically active radiation in each compartment of the incubators was measured on a 
Licor Ll l85A Quantlun meter equipped with a 190s underwater quantluu sensor. 

incident Radiation 

Total incident radiation was measured with an Eppley 40 Junction pyranometer mounted above 
the bridge of the Ship. The output of the pyranolUeter was recorded on a Licor Li 550 printing 
integrator. 11le chosen time interval was 1 hr • 



2 
Nutrients 

Four inorganic nutrients were routinely measured fran each depth sampled. Three of them, 
phosphate, nitrate and silicate, were stored frozen at -20·C and later measured on a Technicon II 
autoanaylzer using the following methods: 

Phosphate - industrial method 155-71W 
Nitrate - industrial method lS8-71W 
Silicate - industrial method 186-72W 

The fourth nutrient, alllJllonia. was measured illlJllediately after collection using the phenol hypo­
chlorite method of Solorzano (1969). 

Nucleic Acids 

Replicate 2 1 samples were filtered onto 5.5 em glass fibre filters (Reeve Angel 934H) and 
stored at -20°C in a desiccator. The frozen filters were homogenized in buffered sodium chloride 
solution at O°C and then centrifuged. The clear supernatant was transferred to a test tube and an 
equal volume of the dye Ethidiulll 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 was a measure of Ribonucleic acid (RNA) and Deoxyribonucleic acid 
(DNA). RNAse solution, 0.04 ml, was added to the test tube, mixed and incubated at 50·C for 60 
min. The fluorescence was remeasured. This second reading was a measure of DNA concentratiol1 
ol1ly. 

Proteins 

Replicate 500 ml samples were filtered onto 2.4 cm glass fibre filters (Whatmal1 GF'/C) and 
stored at -20°C il1 a desiccator. A fluorometric. method based on the fluorescamine reaction de­
scribed by Packard and Dortch (1975) was used to estimate particulate protein. The frozen filter 
was tral1sferred to a grinding tube and 5.0 mi of 1% Triton X-lOO (Sigma Chemical Co.) solutiol1 was 
added. The filter was homogel1ized for 60 seconds and homogenate transferred to a 10 ml centrifuge 
tube. The glass fibres were cel1trifuged down at 2000 rpm for 5 min 1.0 ml of the clear supernatant 
was pipetted into a 50 ml boilil1g tube, containing 3.0 ml of borate buffer, and finally 1.0 ml of 
Fluram (4 phel1ylspiro[Furan-2(3H) ,l'-phthaIanj-3,3 dione) was added dropwise with vigorous mixing. 
After 5 mil1, the fl uorescel1ce was measured on a Turner III fl uorometer (Excitation fil ter Corning 
7-60, emission filters Wratten 2A and 48). The method was standardized with solutions of Bovine 
Serum Albumel1. 

Adenosine Triphosphate (ATP) 

Replicate 250 ml samples were filtered onto 2.4 em glass fibre filers (Whatman GF/C) and 
immediately placed into 10 mi test tubes containing 5 ml of boiling tria buffer. After 3 min the 
tubes were cooled to room temperature then stored at -20·C. ATP concentratiol1s were estimated 
using the technique described in Strickland and Parsons (1972) using an SAl Model 2000 integrating 
photometer. 

Particulate Carbon 

Replicate 500 ml samples were filtered Ol1to previously baked 2.4 em glass fibre filters 
(Whatmal1 GF/C) and sucked dry. Filters were thel1 folded, placed in aluminum foil wrappers, and 
stored at -20°C. Pil ters were freeze dried overnight before combustion in a Hewlett-Packard Model 
l85B CHN analyzer. 

ESTIMATION OF PHOTOSYNTHETIC PARAMETERS 

Measurements of specific production, pB, and irradiance, I, were used to estimate 
parameters in the equation of Platt et al. (in press). 

-«l/P 
(1 - e s) 

-~l/PS 
e (1) 
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Ps (mg C mg Chl- 1 h- 1 is the light-saturated rate of specific production in the absence of 
photo-inhibition, a(mg C [mg Chl]-l h-1 W-1 m2 ) is the initial slope of the P-I curve, and j3 

(same units as a) is a parameter that characterizes the photo-inhibition. All three parameters 
were estimated simultaneously using the modified Gauss-Newton method (Bard 1974). The method 
requires initial or trial estimates of the parameters, which were obtained as follows. The initial 
slope, a, was estimated by a linear regression of those points with I < 25 W m-2• Ps was 
estimated as the highest observed value of pB, and B was initially set to 10-?, All three 
parameters were then fitted simultaneously. 

It is of interest to examine the precision of the fitted parameters. Initially, this was 
done using a Monte Carlo simulation technique. Representative values of the parameters P

S
' a, and 

8 were chosen and were used with Equation (1) and measured values of irradiance from a typical 
experiment to generate 100 psuedo-experiments. Each psuedo-experiment consisted of 50 values of 
irradiance and simulated pB. Each simulated pB value was corrupted by adding a random, normal 
deviate with 0 mean and standard deviation of 10% of the simulated value. The error-corrupted 
values were then used with the fitting routine to estimate the three photosynthetic parameters for 
each psuedo-experiment; errors in the fitted parameters were then examined (Table 1). Means of 

Table 1 

Standard Coefficient of 
Mean Deviation Variation 
Error of Errors of Errors r 

(i, 

Ps 0.0346 0.301 4.7% -0.35 0.98 

a -0.0002 0.0082 4.1% -0.33 

f3 0.0002 0.0015 10% 

estimation of aU thr.ee parameters "''ere not significantly different from zero (F < 0.01); co-
efficients of variation of the estimation errors were less than 5% for Fs and a, and 10% for p. 
Errors in i3 were highly con'elated with errors in Ps ' Errors in Ps and a were negatively cor­
related, as were errors in a and S. All correlation coefficients in Table 1 are significantly 
different from 0, 

The above procedure provides a rough indication of the precision of the fitted parameters 
for a typical experiment. However, the scatter in the data varies considerably from experiment-to-

Also, the Monte Carlo procedure assumes that 0) is an exact description of 
photosynthesis and photoinhibition processes. Since cannot be known for certain, the co-

efficients of variation in Table (1) are probably too low. Therefore, it is useful to have a sepa­
rate estimate of the precision of the fitted parameters for each experiment. This can be obtained 
from the parameter covariance matrix. The parameter covariance, Vp ' matrix is obtained fr<lll the 

by relation (Smith 1979), 

(2a) 

n 
where I 

j=l 

2 
(2b) 

n is the number of data pOints, and PSI a and S are the fitted values of the photosynthetic para­
meters. B is the (n x 3) (r x c) dimensional matrix of partial derivatives with elements. 
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(3) 

where f(lj ,R,.) is given by the right-hand side of Equation (1), and P is the vector of parameters 
with elements Pl = Ps ' P2 = a, P3 = B. The partial derivations in (3) are evaluated at the fitted 
values of P. The derivation and underlying assumptions of Equat.ion (2) are given in Smith (1979). 

The square roots of the diagonal elements of V are approximate standard deviations of the 
parameter estimates. Therefore, approximate y/2 confiSence limits for the parameters are given by 
(Smith 1979) 

P j P j ±ty / 2 /(V
p
)jj 

where ty/2 is the y/2 critical point of Student's t distribution with n-3 degrees of freedom, and 
(Vp) jj is the appropriate diagonal element of Vp' The number of data points in the experiments 
reported here varied from 40-60. In computing 90% confidence limits, we used t = 1.68 for all 
experiments. 

Because errors in the parameter estimates are correlated, it is preferable to report joint 
confidence regions for the parameters. The parameter s may be viewed as lying somewhere wi thin a 
solid region in parameter space, with each of the para'l1eters, Ps , a and i3 forming a principle 
coo["dinate axis. The equation for the joint confidence region is [Smith (1979)], 

(4 ) 

where P, B, and ~2 are as given above, P is the vector of the fitted parameters, and liY .. is - - 3,n-, 
the upper y point of the Ii distribution with 3 and n-3 degrees of freedom. 

~ ~ 

Equation (4) defines an ellipsoid in parameter space, centered at (Ps,a; n. Expanding 
Equation (4) we have 

where oPs = Ps - p~, a = a - a, 6 = 13 - 13, r is the right-hand side of Equation (4), and bij are 
the elements of (B B).a In the Reslhts section we report the coefficients in Equation (5) in 
tabular form as f-;llows: 

Table 2 

Coefficients in Equation for Parameter Joint Confidence Region 

(Pg-Ps ) (a-a) (13-1') Constant 

(Ps-Ps) bll 2b12 2b13 

(a-a) bZ2 2b23 

( [l-fl) b33 r 

Sum of Squared Errors - (n-3)~2 No. of Points - n 
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.05 
In computing I' we have used "'3.50 = 2.80. The sum of squared errors and number of po~nts are given 
at the end of the table so that I' for any other significance level may easily be computed using 
Equations (2b) and (4). 
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Light Saturation Data and Fitted Parameters 



STATION #: 1 

DATE: 26/08/78 

I P 

163.8 7.46 
102.5 7.53 
41.7 4.23 
20.6 1.93 
13.0 0.88 
9.0 0.32 
5.7 0.13 
3.4 0.05 
2.4 0.07 

Sample Temperature: 

mg m- 3 

Chlorophyll: 0.56 

Cafbon: 216 

Nitrogen: 22 

AREA: tern Shore 

I 

98.2 
70.6 
32.8 
17.8 
12.4 
9.5 
6.6 
4.2 
2.8 

18.0 °C 

mg m- 3 

RNA: 

DNA: 

ATP: 0.136 

Protein: 

LATITUDE: IN 

DEPTH: 10 m 

P I 

6.45 853.0 
5.39 626.0 
3.35 405.0 
1.89 197.0 
0.90 99.7 
0.32 60.8 
0.20 60.5 
0.09 24.4 
0.02 16.3 

P 

4.45 
6.49 
9.03 
6.96 
6.74 
5 .. 42 
3.62 
2.32 
1.93 

LONGITUDE: 61 0 18 1W 

IDENTIFIER #: 784100 

I P 

.' 
896.0 3.89 
607.6 6.03 
387.6 6.83 
187.8 8.09 
107.4 7.91 
58.6 5.50 
42.0 3.76 
28.8 2.70 
18.4 1.58 

Incubation Temperature: 

mg at m- S 

l8.0°C 

Phosphate: 0.38 a mg C(mg Chl a)-lhr-1(W m- 2)-1: 0.120 

Nitrate: 0.12 P~ mg C(mg Chl a)-lhr- 1 : 8.22 

Silicate: 0.77 S mg C(,mg Chl a)-lhr"l(W m- 2)-1: 0.0094 

Ammonia: 

8 

.. 
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STATION #: 1 AREA: Eas S IN LONGITUDE: 61 0 18 1W 

DATE: 26/08/78 m FIER #: 784103 

I p I I P I P 

194.8 1. 20 1 .2 1. 20 .2 0.16 761.0 0.32 63.8 0.96 93.6 1.20 478.7 0.48 454.1 0.64 36.5 1. 20 43.0 0.96 283.8 0.96 274.6 1.20 20.3 0.80 22.0 0.72 159.6 1.28 164.2 l. 12.0 0.48 13.0 0.40 93.6 1.36 102.8 1.60 6.9 0.40 8.6 0.24 62.0 1.36 61.1 1.44 4.0 0.16 5.0 0.16 39.0 1.36 41.4 1.36 2.5 0.16 3.3 0.08 28.4 1.04 32.8 1.20 2.2 0.08 20.1 n.96 23.5 0.96 

Sample Temperature: 4.0 °C InCubatl0n re: 18.0°C 

mg m- 3 mg -3 mQ at m- 3 

Ch 1 orophyll : 0.12 RNA: 2. Phosphate: 2.44 a mg C(mg Chl a)-lhr-1(W m- 2)-1: 0.058 

Carbon: 76 DNA: O. Nitrate: 6.82 mg C(mg Chl a)-lhr-1 : 1.33 

Nitrogen: 12 ATP; n.ll/h Silicate: 6.06 e mg C0mg Chl a)-lhr-1(W m- 2)-1: 0.0033 

Protein: Ammonia: 

9 



STATION: 1 . 66 m . 

Parameters and approximate 90% Coeffici n uation for 90% joi confidenc~ region 
confidence limits 

Parameter LOvler ~ 

" A 

value 90% con dence 1 mi (Ps - Ps) . (a - a) (B - S) Constant 

Ps 1.663 1.350 1.9 (Ps - Ps) 1.172 x 10 1.054 X 102 -2.926 X 103 

a 0.058 0.046 0.070 (a - ~ ) - 1.284 X 10 3 -7.466 X 10 3 

t3 0.0033 0.0012 0.0055 (13 - S ) - - 2.138 X 105 0.325 

Sum of squared errors: 1.184 No. of points: 34 

10 
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STATION #: 2 

DATE: 27/08/78 

I 

173.4 
109.5 
50.0 
20.3 
10.7 
6.7 
4.8 
2.8 
1.7 

188.7 
108.0 
53.4 
27.9 
14.6 
9.2 
6.6 
4.8 

P 

4.62 
4.02 
2.84 
1. 41 
0.68 
0.36 
0.14 
0.07 
0.04 
3.96 
3.61 
2.55 
1.48 
0.71 
0.36 
0.14 
0.07 

Sample Temperature: 

mg m- 3 

Chlorophyll: 0.56 

Carbon: 98 

Nitrogen: 10 

, 

1f St. 

I 

3.5 
981.9 
926.7 
813.2 
579.9 
423.4 
343.7 
216.9 
141.2 
98.8 
65.9 

981.9 
926.7 
813.2 
579.9 
423.4 
343.7 

5.3°e 

mQ m- 3 

RNA: 6.64 

DNA: 2.08 

ATP: 0.316 

Protein: 

5 m 

P I 

0.04 .9 
1.88 .2 
4.07 98.8 
3.93 926.7 
4.09 840.8 
4.21 757.9 
4.04 687.3 
4.07 567.7 
4.14 411.2 
3.59 249.2 
3.36 189.6 
1. 21 158.3 
3.25 122.7 
3.36 926.7 
3.86 840.8 
4.46 757.9 
5.27 687.3 

InCubatlOn 

mQ at m- 3 

Phospha 0.92 

trate: 0.01 

Si 1i cate: 0.62 

Ammonia: 0.75 

1 

!N 

P 

4.27 
3.96 
4.62 
1.16 
2.64 
3.52 
3.78 
4.32 
3.89 
4.21 
3.34 
4.04 
3.74 
2.02 
2.77 
3.20 
3.36 

re: 16.0 °e 

~ 

LONGITUDE: 59°27 W 

IDENTIFIER #: 784115 

I P 

567.7 3.61 
411. 2 4.43 
249.2 3.41 
189.6 2.21 
158.3 3. 
122.7 3.66 

a mg mg Chl a)-lhr-1(W m- 2)-1: 0.083 

mg e(mg Chl a)-l l. . 4.11 

13 mg C(lmg Chl a)-lhr-1(W m-2)-1: 0.0001 

i 
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Paran~ters and approximate 90% Coeffici in uation for 90% nt confidence region 
confidence limits 

Parameter lower " 
(0 - ~) 

A 

value 90% confidence 1 t (Ps - Ps) (a - e) Constant 

Ps 4.163 3.647 4. (Ps - Ps) 2. 196 x 10 2.354 X 102 -1.388 X 10 4 

a 0.083 0.064 O. 02 II (a - ~ ) 3.080·x 10 3 -3.935 X 10 4 

(3 0.0001 -0.0012 O. 5 (13 - e ) 2.664 X 106 1.906 

Sum of squared errors: 8.950 No. of paints: 43 

12 



STATION #: 2 

DATE: 27/08/78 

I 

899.1 
727.2 
589.2 
478.7 
383.6 
247.9 
166.3 
137.5 
106.5 
76.7 
99.1 
27.2 
89.2 
78.7 
83.6 

.9 

.3 

., 

P 

0.07 
0.20 
0.63 
1.02 
1.38 
1.52 
1. 53 
1. 68 
1.63 
1.60 
0.03 
0.18 
0.50 
0.91 
1.36 
1. 50 
1.68 

Sample Temperature: 

mg m 3 

Ch 1 orophyll: 1.03 

Ca rbon: 76 

Nitrogen: 6 

If St. 

I 

137 5 
106.5 
76.7 

748.7 
567.7 
509.4 
438.8 
331.4 
282.3 
252.2 
184.1 
154.0 

.7 
567.7 
509.4 
438.8 
331 A 

6.7 °C 

mC! 3 

RNA: 5. 

DNA: 1. 

ATP: O. 

Protein: 

m 

P I 

1.60 282.3 
1.78 252.2 
1.56 184.1 
0.03 154.0 
0.19 196.4 
0.45 133.5 
0.78 63.8 
1. 10 35.0 
1.34 21. 7 
1.35 12.6 
1.37 9.2 
1.31 6.0 
0.04 3.8 
0.20 147.9 
0.50 98.8 
0.94 48.2 
1.13 30.4 

nCuDatlon 

rnC! m-3 

PhosDha OAl8 

trate: 0.76 

Sil i cate: 1.04 

Ammonia: 0.82 

1 

N 

p 

1. 
1.27 
1.31 
1.32 
1.52 
1.63 
1.22 
1.16 
0.82 
0.53 
0.35 
0.20 
0.12 
1.72 
1. 70 
1.45 
0.94 

re: 16.0 °C 

~ 

LONGITUDE: 59°2 'w 
FIER #: 784118 

I p 

15.3 0.58 
11.4 0.36 
7.0 0.23 
4.7 0.13 
3.1 0.08 

a mg mg Chl a)-lhr-1(W m- 2)-1: 0.043 

C(mg a)-l -1: 1.65 

13 mg C(lmg Chl a)-lhr-1(W m-2)-1: 0.0068 



STATION: 2 

Parameters and approximate 90% 
confidence 1imits 

Parameter Lower 
value 90% confidence 1 

Ps 2.624 2.201 3.047 

Ct 0.043 0.037 O. 

S 0.0068 0.0044 0.0092 

DEPTH: 36 m 

Coeffici in equation for 90% joint confidence region 

A A A 

II (Ps - i'sl 

Constant (Ps - Ps) (S - S) (Ct - 0:) 

1.739 x 10 2.568 X 102 -5.674 X 10 3 

II (Ct - ; ) 4.014 X 10 3 -3.206 X 104 

n (8 - e ) 4.856 X 105 0.253 

Sum of squared errors: 1.394 No. of points: 50 

4 



STATION #: 3 

DATE: 28/08/78 

I P 

87.2 2.88 
48.8 2.84 
57.1 2.25 
29.2 1.41 
17.0 0.60 
9.6 0.36 
6.7 0.14 
3.6 0.08 
2.4 0.04 

96.4 2.60 
53.4 2.58 
68.1 2.03 
36.8 1 
22.4 0.56 
13.6 0.29 
7.3 0.29 
4.9 0.05 

• 
Sample Temperature: 

mg m- 3 

Ch 1 orophyl1 : 0.76 

Carbon: 138 

Nitrogen: 23 

S 

I 

2.8 
825.4 

0 
736.4 
595.3 
487.9 
408.1 
306.8 
251.6 
199.4 
1 .3 
825.4 
764.0 
736.4 

.3 
487.9 
408,1 

7.8°C 

rna m- 3 

RNA: 3.42 

DNA: 2. 

ATP: O. 

Protein: .7 

e Is 1 e 

P 

O. 
3. 
2. 
2. 
3.36 
3.36 
2.75 
3.38 
3.30 
3.76 
3.13 
3.20 
2.66 
3.17 
3.38 
3.46 
3.46 

pha 

S11 i cate: 

S 

0.86 

0.04 

1. 

Ammonia: 0.44 

~ 

° N nUDE: 55°58'W 

FIER #: 7841 

I P I P 

. 8 3 . 527.8 3. 
1.6 3. 402.0 3. 

199.4 3.53 . 316.0 3. 
1 .3 3.26 160.2 3. 
969.6 3.43 102.8 3. 
945.1 2.28 72.1 2. 
788.6 2.66 
527.8 3.46 
402.0 3.24 
316.0 3.57 
196.4 3.28 
160.2 3.25 
1 .8 3.16 
72.1 2.86 

969.6 3.12 
945.1 2.70 
788.6 3. 

on re: 8.5 °C 

3 

a Chl a)-l -1 rn- 2)-1: 0.055 

C(mg a)-lh",-l. 3.40 

B c Chl a)-lhr-1(W m-2)-1: 0.0004 



~... .... ..... 
t .• 
1 

f'< 

STATION: 3 DEPTH: 0 m 
)'j 

r 
~: 
~'~ Parameters and approximate 90% Coefficients in equation for 90% joint confidence region 

confidence limits 

Parameter Lower A A "-

value 90% confi dence 1 t (Ps - Ps) . (a - a) (13 - 13) Constant 

Ps 3.·550 3.118 3.982 (Ps - Ps) 2.196 x 10 3.330 x 102 .501 X 104 

a 0.056 0.047 0.064 (a - ~ ) 6.225 X 10 3 -6.752 X 104 

t3 0.0004 -0.0007 0.0015 (/3 - B ) 2.887 X 106 0.787 

Sum of squared errors: 3.879 No. of points: 45 

16 



STATION #: 4 

DATE: 29/08/78 

I P 

195.8 2.87 
122.7 2.96 
56.2 2.39 
31.9 1.44 
18.6 0.91 
10.9 0.44 
6.4 0.26 
3.9 0.11 
2.7 0.04 

Sample Temperature: 

mg m- 3 

Ch 1 orophyll: 0.54 

Carbon: 106 

Nitrogen: 19 

• 

6.5°C 

RNA: 

DNA: 

Sea 

I P 

197.9 3.11 
138.7 2.70 

.2 2.46 
40.5 2.11 
23.6 1.02 
14.4 0.54 . 
8. 0.32 
4.8 0.13 
3.3 0.07 

mq 3 

7. Phospha 

4. trate: 

O. Silicate: 

n: 28.4 Ammonia: 

7i N nUDE: iW 

FIER #: 7841 

I P I P 

892.9 2.33 892.9 2. 
764.1 2. 764.1 2.32 
690.4 2.72 690.4 2.57 
622.9 3.18 622.9 2. 
503.2 3.44 503.2 3. 
426.5 3.18 426.5 3. 
362.1 3.43 253.2 3. 
253.2 3.30 173.4 2.89 
173.4 3.06 127.4 2.82 
127.4 3.26 

I on re: 7.5°C 

rnC! at m-3 

0.86 a mg Chl a)-lhr-1(W m- 2)-1: 0.062 

1.48 mg C{mg Chl a)-l -1. 3.18 

1. 75 S rng C0mg Chl a)-lhr-1(W m- 2)-1: 0 

0.32 



4 DEPTH: a m 

Parameters and approximate 90% Coeffici in on for 90% nt confidence region 
confidence limits 

Parameter lower " 
(0; - ~) 

"-

value 90% confidence 1 t (Ps - Ps) ((3 - e) Constant 

Ps 3.178 2.949 3. (Ps - Ps) 1.526 x 10 1.437 X 102 -1.064 X 104 

0; 0.062 0.055 0.070 II (0; - ~ ) 2.518 X 10 3 -2.428 X 104 

8 0.0000 -0.0006 0.0006 II (8 - S ) 2.226 X 106 

Sum of squared errors: 0.977' No. of points: 32 

18 



STATION #: 5 

DATE: 30/08/78 

I 

176.4 
112.9 
49.7 
25.6 
14.4 
8.1 
4.6 
2.9 
2. 1 

198.8 
124.3 
53.7 
26.0 
14.4 
7. 1 
5.2 
3.5 

P 

2.59 
2.66 
2.06 
1.34 
0.82 
0.50 
0.22 
0.12 
0.04 
2.54 
2.41 
2.05 
1.31 
0.90 
0.44 
0.23 
0.13 

Sample Temperature: 

mg m- 3 

Chlorophyll: 1.08 

Carbon: 192 

Nitrogen: 26 

I 

2.3 
840.8 
644.4 
613.7 
576.9 
491.0 
414.2 
300.7 
267.0 
165.7 
1 .5 
840.8 
644.4 
613.7 
576.9 
491.0 
414.2 

6.8°C 

mg 3 

RNA: 9. 

DNA: 8. 

ATP: O. 

Protein: .5 

4 m 

P I 

0.04 300.7 
1.68 267.0 
1. 78 165.7 
2.07 129.5 
2.59 920.6 
2.46 877.6 
2.31 724.2 
2.28 613.7 
2.21 497.1 
2.46 352.9 
2.60 240.9 
1.82 141 .2 
1.84 106.8 
1.97 90.5 
2.66 
2.58 
2.60 

Incubation 

rnq at m- s 

Phospha 1.68 

Ni trate: 1.38 

Silicate: 1.21 

Ammonia: 0.32--

IN 

P 

2.69 
2.58 
2.61 
2.85 
1.86 
1.99 
2.23 
2.72 
2.72 
2.79 
2.82 
2.78 
2.96 
2.94 

re: 9.5°C 

Ct rng mg Chl a)-lhr- 1 

mg C(mg a)-l 

B C(lmg Chl a)-l -1 

1-

LONGITUDE: 56°411W 

FIER #: 784138 

I 

m"2)-1: 0.073 

2.74 

rn- 2)-1: 0.0011 

P 



STATION: 5 DEPTH: 4 m 

Parameters and approximate 90% Coeffici in equation for 90% joint confidence region 
confidence limits 

Parameter Lower Upper A 
A "-

value 90% confidence 1; t (Ps - Ps) (a - a) (6 - 13) Constant 

Ps 2.971 2 747 3.196 (Ps - Ps) 3.116 x 10 1 .491 X 102 -1.924 X 104 

a 0.073 0.060 0.086 (a - ; ) - 1.582 X 10 3 -1.972 X 10 4 

S 0.0011 0.0005 0.0018 (S - e ) - - 3.576 X 106 0.574 

Sum of squared errors: 3.169 No. of points: 50 

-

20 
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STATION #: 5 

DATE: 30/08/78 

I P 

197.0 1.58 
141. 2 l. 
72.4 1.64 
31.3 1. 51 
18.4 0.91 
11.0 0.54 
6.4 0.33 
3.8 0.16 
2.7 0.08 

158.0 1.87 
99.7 1. 91 

.6 1. 51 

.9 1. 27 
14. 1 0.88 
9.2 0.60 
5.5 O. 
3.8 o. 

Sample Temperature: 

mg m- 3 

Chlorophyll: 1.21 

Ca rbon: 180 

Nitrogen: 31 

P 

2.7 0.15 
905.2 O. 

. 0.82 
573.8 1.22 
506.3 1.85 
362.1 2.06 
300.7 2.26 
222.5 2.29 
905.2 0.55 
721.1 0.81 
573.8 1.40 
506.3 1.66 
362. 2.11 
300.7 1.98 

.5 2. 16 

.5 0.55 
598.4 0.64 

7.5° 

mQ 3 

RNA: 5,24 Phos 

DNA: 12.21 Nitrate: 

ATP: 0.444 Sil i cate: 

Protein: 93. Ammonia: 

N LONGITUDE: 56°411W 

FIIl:R #: 

I P I P 

.3 1. 131.9 2. 
,3 l. 
, 1 1.75 

359.1 1. 79 
257.8 1. 91 
205.6 2.02 
184.1 2.30 
131.9 1. 94 
782.5 0.64 
598.4 0.84 
552.3 1.40 
506.3 1.69 

. 1 1.64 

.0 .69 
257.7 1.72 

.6 1. 96 
184.1 2. 

I on re: 9.5°C 

mQ at moos 

.98 01. mg Chl a) -lhr-1 m"2 -1: 0.059 

2.42 mg C(mg Chl a)-l 1 • 2.08 

1.~4 a mg C(lm9 a)-lhr- 1 m- 2)"1: 0.0027 

0.41 



STATION: 5 27 m 

Parameters and approximate 90% Coeffici in on r 90% confidence region 
confidence limits 

Parameter Lower 
II 

A 

(01 - ~) " value 90% con dence 1 t (Ps - Ps) (e - B) CoY.!stant 

Ps 2.515 2.262 2. II (Ps - Ps) 2.659 x 10 1.020 X 102 .258 X 104 

01 0.060 0.048 O. II (01 - ; ) 1.362 x 10 3 -1.306 X 104 

B 0.0027 0.0017 0.0037 II (B - S ) 1.659 X 10 6 0.431 

Sum of squared errors: 2.176 No. of points: 46 

j 



STATION #: 6 AREA: s Strait IN LONGITUDE: 56°36 1 W 

DATE: 31/08/78 DEPTH: FIER #: 79 

,--
I P I P I P I P 

210.2 2.03 1 .9 1.96 843.8 l. 776.3 1. 
121.2 1.86 132.0 2. . 3 O . 672.0 l. 
52.2 1.63 64.4 1. . 1 .10 613.7 1. 
25.8 1.32 .8 1. 506.3 1. 472.6 1.48 
14.4 0.90 19.6 0.85 369.8 1.43 359.0 1. 
8.8 0.43 10.6 0.46 285.4 1. 50 -' 283.8 L 
5.2 0.26 6.6 0.25 234.7 1.46 242.4 1. 
3.2 0.11 3.6 0.10 185.6 1.48 156.5 1.63 
2.2 0.06 2.6 0.04 136.6 1.55 112.0 1. 97 

98.2 1. 74 85.3 1.68 

Sample Temperature: 5.0o e on re: 5.5 °e 
mg m- 3 mg 3 rnC! at m-3 

Chlorophyll: 2.00 RNA: 24.1 a rng Chl a)-lhr- 1 m- 2)-1: 0.064 

Carbon: 397 DNA: 11. trate: O. 0 mq C(mg a)-l 1 • 1. 79 

trogen: 41 ATP: flo Sil icate: 0.79 B mg C0mg Chl a)-l -1 m-2)-1: 0.0015 

Protein: .2 Ammonia: O. 



STATION: 6 o m 

Parameters and approximate 90% c1 in equation 90% nt confidence region 
confidence limits 

Parameter lower 
II 

A' A A 

value 90% confidence 1 t (Ps - Ps) (a - a) (a - s) Constant 

Ps 2.005 1.847 2. 62 II(Ps- ps) 1.835 x 10 7.046 x 10 -7.917 X 10 3 

a 0.064 0.054 0.074 /I (a - ~ ) 8.268 X 102 -6.802 X 10 3 

a 0.0015 0.0009 0.0022 II (a - S ) 1.042 X 106 0.202 

Sum of squared errors: 0.734 No. of points: 34 

24 



STATION #: 8 

DATE: 01/09/ 

I 

179.5 
124.3 
46.3 
27.6 
15.0 
8.9 
5.0 
2.8 
2.0 

1203. 1 
128.9: 
56.8 
33.4 

. 1 
2.6 
6.8 
4.1 

p 

2. 
2.04 
2.00 
1. 35 
1.04· 
0.57 
0.26 
0.09 
0.01 
2.00 
1. 74 
1. 52 
1. 3 
0.87 
O. 
0.17 
O. 

~ 

s t 

8 m 

2. .13 
.5 1. 

9.3 1.13 
.3 l. 
.6 1. 74 
.4 1. 70 
.4 1. 

227.1 2.17 
1 .8 1.83 
1 .2 1.83 

.2 1.87 

.6 1.13 
1.09 
1 61 
2.00 
1. 91 
1.96 

.-----------------------------------------------------
Sample Temperature: 

mg m- 3 

Chlorophyll: 0.23 

Carbon: 

Nitrogen: 

88 

8 

4.0 ° 

7. 

4. 

O. 

n: 18.6 

3 

o. 
1; o. 

a: o. 

I 

1 .2 
138.1 
108.9 

.5 
853.0 

. 1 
681.2 
481.8 

.5 

.5 

.0 

.0 

.2 

.4 

.6 
0.1 

on 

m- 3 

Of. 

i3 

N 

re: 

C(mg 

C(,mg 

58°39 1 14 

FIER #: 784201 

p I p 

2.13 659.7 2.13 
2. 438.8 2. 
2. 313.0 2.22 
2.13 217.9 2. 
1.44 170.3 2.13 
1.39 139.6 2. 
1. 78 99.7 2. 
2.13 
2.17 
2.52 
2.17 
1.65 
2.39 
2.17 
. 

1. 

4.5 °C 

1 a)-lhr-1 m- 2)-1: 0.065 

a -1 2.09 

-l~~-lfw m- 2)-1: 0.0005 



8 m 

Parameters and approximate 90% in on nt confidence region 
confidence limits 

Parameter Lower 
1/ 

A 
A " value 90% confidence (Ps - Ps) (a - a) (e - e) Constant 

Ps 2.185 2.006 2.363 II (P s - p s) 2.662 x 10 1.053 X 102 -1.272 x 104 

a 0.06.5 0.053 0.077 II (a - ~ ) 1.092 X 10 3 -1.236 x 104 

13 0.0005 -0.0001 0.0012 II (13 - S ) 1.862 X 106 0.381 

Sum of squared errors: 1.790 No. of pOints: 43 



STAT ON #: 8 AREA: Davis Strait 

)ATE: 01/09/78 

I P I 

·97.9 0.33 165.7 
!35.0 0.56 108.9 
65.1 0.67 48.2 
35.9 0.89 26.4 
19.8 0.67 16.0 
11.4 0.56 8.0 
5.7 0.56 5.8 
3.4 0.22 3.3 
2.6 0.22 2.2 

Sample Temperature: 0.5°C 

mg m- 3 mq m- 3 

Chlorophyll: 0.09 RNA: 1.89 

Carbon: 76 DNA: 1.13 

Ni trogen: 6 0.025 

P n: 7.0 

LATITUDE: 67°23'N 

DEPTH: 54 m 

LONGITUDE: 580 39'W 

IDENTIFIER #: 784204 

P I P I P 

0.33 653.6 0.00 570.7 0.0, 
0.56 494.0 0.01 444.9 O.Ot 
0.56 362.1 0.08 340.6 O. O~ 
0.44 300.7 0.11 254.7 0.2, 
0.56 234.7 0.28 197.9 0.5C 
0.56 145.8 0.49 165.7 0.41 
0.22 110.5 0.49 127.4 0.5£ 
0.11 748.7 0.31 828.5 0.2L 
0.11 589.2 0.02 629.0 O.OC 

451. 1 0.10 521. 6 O.Ot 
319.1 0.16 414.2 O.H 
237.8 0.77 331.4 0.2C 

ncubation Temoerature: 4.5 °C 

at m- 3 

pha 2.48 a mg C(mg Chl a)-lhr-1(W m- 2)-1: 0.078 

trate: 8.11 P~ mg C 9 Chl a)-lhr- 1 : 0.72 

Silicate: 0.66 B mg C(mg 1 a)-lhr-1(W m- 2)-1: 0.0039 

Ammonia: 0.00 



STATTON: 8 

Parameters and approximate 90% 
confidence limits 

Parameter Lower Upper 
value 90% confidence limit 

Ps 0;877 0.713 1.040 

a 0.078 0.055 0.1 

f3 0.0039 0.0023 0.005'6 

DEPTH: 54 m 

Coeffi in equation for 90% nt confidence region 

II 
A A "-

(Ps - Ps) . (a - a) (8 .. S) Constant 

II (Ps " Ps) 1.410 x 10 1.858 x 10 -2.473 X 10 3 

II (a .. ~ ) 1.020 X 102 -2.642 X 102 

II (S .. S ) 1.284 X 105 0.127 

Sum of squared errors: 0.538 No. of points: 39 

28 



STATION #: 1 3 B f n B v 69°341N LONGITUDE: 65 0 23 i W 

DATE: 02/09/78 m I FIER #: 784223 

"" ..... -
I P P I P I P 

.72.4 1. 23 2.5 0.04 226.4 0.99 573.8 0.86 
122.7 1. 31 804.0 0.90 160.2 0.95 411. 2 1. 02 

53.7 1. 03 751 .8 0.35 132.0 1 .20 325.3 1. 16 
31.9 0.86 696.6 0.41 98.2 1.11 242.4 1. 14 
17.8 0.54 595.3 0.58 865.3 0.75 174.3 1. 01 

7.3 0.34 435.7 0.68 868.5 0.50 104.3 1. 34 5.7 O. 19 319. 1 0.86 687.3 0.86 81.3 1. 04 
3.7 0.09 223.4 1. 07 583.0 0.77 
3.2 0.07 148.4 0.87 441 .9 1 .05 

200.1 1. 04 11 3.5 0.97 359.0 1 .36 
124.3 1. 14 87.5 1. 08 254.7 1 .35 

56.8 1. 16 905.2 0.87 198.8 1.44 
33.4 1. 10 859.2 0.55 125.2 1. 20 
8.4 0.59 843.8 0.78 95. 1 1. 09 
9.8 0.32 622.9 0.73 785.5 0.75 
5.4 0.22 497.1 0.87 705.8 0.35 
3.7 0.10 346.7 0.86 681. 2 0.54 

Sample Temperature: 2.0°C on re: 3.0 °C 

mg m 3 mq 3 mQ at m- S 

Ch 1 orophyl1 : 1. 33 RNA: 15.68 Phosphate: 2. 16 a mg mg Chl a)-l -1 m- 2)-1: 0.045 

Carbon: 199 DNA: 4. 0 Ni trate: 0.04 mg C(mg Chl a)-l -1. 
1. 17 . 

Ni trogen: 23 ATP: 0.493 Silicate: 6.62 B C0mg Chl a)-lhr- 1 m- 2)-1: 0.0011 

n: JU. 7 Ammonia: 0.01 



, 

STATION: 13 DEPTH: 8 m 

Parameters and approximate 90% Coeffi in equation for 90% joint confidence region 
confidence limits 

I 
. Parameter Lower A 

(a - ;) 
A 

value 90% confidence 1 t (Ps - Ps) (e - 8) Constant 

Ps 1.311 1.193 1.428 (Ps - i\) 2.884 x 10 8.751 x 10 -1 .208 x 104 

a 0.045 0.035 0.055 (a - ~ ) - 7.583 X 102 -8.157 x 10~ 

8 0.0011 0.0006 O. 16 (8 - S ) - - 1 .554 X 106 0.181 

Sum of squared errors: 0.913 No. of points: 46 

3f1 

, . , . . , 
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#: 13 af n Ri'I 69° N LONGITUDE: 65°23!W 

DATE: 02/09/78 27 m I FIER it: 784226 

I p I P I P 

204. 1 0.34 240. 0.20 748. .00 837.7 0.01 
141 .8 0.46 138. 1 0.22 622. 0.01 696.6 0.02 

70.0 0.51 58.0 0.37 558.5 0.03 607.6 0.07 
40.8 0.60 3 .9 0.22 444.9 0.10 448.0 0.14 
20.2 0.55· 18. 1 0.20 389.7 0.19 374.4 0.27 
12.3 0.29 1 .7 O. 16 334.5 0.42 334.5 0.37 

7.2 O. 19 6.8 0.11 239.3 0.52 262.4 0.66 
4.2 0.12 3.9 0.07 182.6 0.63 196.4 0.62 
2.8 0.07 2.7 0.06 133.5 0.63 151. 9 0.7E 

95. 1 0.55 111. 1 0.77 
828.5 0.01 748.7 0.01 
675. 0.04 635.2 0.0 
653.6 0.08 607.6 0.0 
515.5 0.19 66.4 O. 1 
397.0 0.32 362. 1 0.2 
291. 5 0.43 288.4 0.42 

Sample Temperature: _0.5° C I on re: 3.0 °C 

mg m- 3 mg 3 at m-3 

orophyl1 : 2.08 RNA: 8.78 pha 2. 12 a mg Ch 1 a) -1 h r -1 m- 2)-1: 0.016 

Carbon: 118 DNA: 3.53 tra 4.88 C(mg a)-l 0.61 

Nitrogen: 18 0.2 4 Silicate: 2.06 e mg C (Img Ch 1 a)-l -1 m-2)-1: 0.0062 

n: 57.2 Ammonia: 0.05 



.. ' . 

STATION: 13 DEPTH: 27 m 

Parameters and approximate 90% Coeffici in equation for 90% jOint confidence region 
confidence limits 

Parameter lower Upper ". A A 

value 90% confidence 1i t (Ps - Ps) (a - a) (13 - e) Constant 

Ps 1.392 0.371 2.414 (Ps - Ps) 6.735 1.897 x 102 -1.754 x 10 3 

a 0.016 0.011 O. (a - ~ ) - 4.556 X 10 3 -2.193 X 104 

B 0.0062 -0.0012 0.0137 (13 - 8 ) - - 1 .156 X 10 5 0.139 

Sum of squared errors: 0.6S2 No. of points: 43 

". 
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STATION #: 28 

DATE: 03/09/78 

Seo In et 

,---------------------------------------------------------------------------------------
I p I 

81.0 1. 24 2.4 0.05 
07.4 0.81 837.7 1 .22 
46.6 1. 03 705.8 0.78 
27.8 0.81 684.3 0.57 
16.6 0.40 604.5 0.76 
10.2 0.24 457.2 0.78 
5.7 O. 14 380.5 0.81 
3. 7 0.05 286.9 0.78 
2.5 0.05 207.1 0.84 

98.8 0.89 137.5 0.73 
19. 7 0.92 101 .9 0.70 
48.5 0.78 865.3 1. 03 
27.3 0.76 807.0 0.73 
1 5. 5 0.46 791 . 7 0.68 
9.0 0.24 653.6 0.73 
5. 1 O. 19 368.2 0.76 
3.4 0.03 265.4 0.84 

iSample Temperature: 2.0 °C 

mg rn- 3 rna 3 

orophyl1 : 0.37 RNA: 7.8 pha 

211 DNA: 4.9 

i trogen: 22 0.2 8 Silicate: 

n: 25. Ammonia: 

4 m 

I 

168.8 
145.8 
101 .3 
828.5 
804.0 
684.3 
567.7 
481. 6 
398.9 
259.3 
190.2 
151 .9 
117.2 
767. 1 
705.8 
650.5 
518.6 

on 

rna m- S 

2.28 

0.01 

5.43 

0.03 

7 °37'N 

p 

0.95 
0.81 
0.87 
0.54 
0.84 
0.81 
0.92 
0.97 
1. 30 
1. 05 
0.87 
0.92 
1. 16 
0.73 
0.78 
1.11 
0.84 

re: 3.0 °C 

a mg mg ChI -1 -1 

C(mg a) -1 -1. 

B C~mg Chi a)-lhr-

nUDE: 69° 18 I W 

FIER if: 7 285 

I p 

398.9 0.89 
297.6 0.95 
227. 1 0.87 
174.3 1. 14 
125.8 0.87 

98.2 0.92 

m-2)-1: 0.041 

0.93 

m- 2 )-1: 0.0001 



STATION: 28 4 m 

Parameters and approximate 90% in on 90% nt confidence region 
confidence limits 

Parameter Lower Upper 
II 

A A A 

value 90% confidence 1; t (Ps - Ps) (a - a) (8 - 8) Constant 

Ps 0.·948 0.859 l. II(Ps-ps) 3.017 x 10 4.816 x 10 -1.491 X 104 

a 0.041 0.030 0.052 (a - a ) 4.891 X 10 2 -3.761 X 10 3 

8 0.0001 -0.0002 0.0004 Ii (B 
A 

2.406 x 106 - B 0.152 

Sum of squared errors: 0.730 No. of points: 44 

34 



T 

STATION #: 28 Seo t Inle 

DA TE : 0 3/ 0 9 / 7 8 3 

I P I 

198.8 0.48 220.9 0.35 718. 
135.0 0.67 122. 7 .56 530. 
58.9 0.72 47.0 0.63 45l. 
37.7 0.72 23.9 0.73 377. 
22.4 0.67 15.0 0.45 276.2 
14.7 0.33 9.4 0.30 211 . 7 
8.9 0.22 4.8 0.18 170.3 
5.0 O. 15 3.6 0.08 153.4 
3.3 0.07 2.6 0.06 118.1 

822.4 
696.6 
607.6 
509.4 
392.8 
331 .4 

Sample Temperature: 2.8° C I on 

mg m- s m .... m-S mn ::1+ m"S 

Ch 1 orophyl1: 4.06 18.13 Ph os 3.05 

Carbon: 289 9.18 trate: 3.98 

Ni trogen: 40 ATP: 0.566 1i cate: 7.63 

Protein: 41.4 Ammonia: 0.08 

7 °37 N 

P 

0.00 
0.02 
0.07 
0.22 
0.37 
0.55 
0.70 
0.66 
0.56 
0.01 
0.02 
0.08 
0.18 
0.47 
0.63 

re: 3.0 °C 

O! mg Chl a)-l -1 

mq C(mq a -1 -1. 

B mg C(mg 1 a)-l -1 

nUDE: 69° 18 i W 

FIER #: 784288 

I P 

684.3 O.OG 
564.6 0.05 
475.6 O. 12 
405.0 0.29 
297.6 0.51 
236.3 0.63 
179.5 0.67 
150.4 0.74 
124.3 0.7E 
715.0 0.01 
644.4 0.01 
561 .5 0.05 
451 . 1 O. 1 
340.6 0.3 
303.8 0.57 

m-2 -I: 0.038 

0.79 

)-1: 0.0040 



STATION: 28 DEPTH: 30 m 

Parameters and approxi 90% ci in on for 90% joint confidence region 
confidence limits 

Parameter Lower A A A 

value 90% confidence 1 (Ps - Ps) (a - a) (a - 8) Constant 

Ps 1.123 0.921 1.325 (Ps - F\) 1,486 x 10 4.907 x 10 -3.634 X 10 3 

a 0.038 0.030 0.046 (a - ; ) 6.824 X 102 -3.324 X 10 3 

S 0.0040 0.0025 0.0056 (S - B ) 2.391 X 105 0.103 

Sum of squared errors: 0.484 No. of points: 43 

36 
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STATION #: 32 Sc I e ° 5 i N 70 0 03 1 W 

DATE: 04/ 09 78 4 FIfER #: 784380 

I p I p I p I p 

78.0 1. 23 2.4 0.10 255.3 1 .28 601 .4 1. 08 
11. 1 1. 16 810. 1 1. 57 197.9 1.30 497.1 1. 04 
56.8 1.11 748.7 0.92 138. 1 1. 13 337.5 1.11 
31.9 0.87 644.4 1. 04 92. 1 1. 18 214.8 1. 04 
18. 1 0.65 567.7 1. 06 828.5 1. 47 163.2 1. 13 
10.9 0.31 420.4 1. 23 757.9 1. 06 11 5. 1 1. 08 
6.4 0.17 297.6 1. 20 711 .9 0.96 87.5 1. 28 
3.4 O. 14 218.5 1. 22 650.5 1. 01 
2.4 0.05 171. 8 1. 20 491 .0 0.99 

09.3 1. 37 118. 1 1. 06 374.4 1. 04 
30.4 1. 28 90.5 1. 08 240.9 1. 04 
61.4 1. 08 868.4 1. 76 168.2 1.23 
30.7 1. 18 834.6 1. 16 133.5 1. 13 

7.2 0.80 804.0 1. 25 104.3 1.06 
1 O. 1 0.41 629.0 1. 52 757.9 1. 52 
6.0 0.24 515.5 1. 54 668.9 0.75 
3.4 0.19 33 .4 1. 32 638.2 0.92 

Sample Temperature: 2.0 °C I on re: 2.5°C 

mg m 3 3 m- 3 

Ch 1 orophyll: 0.42 RNA: 8. 6 1. 59 CL mg mg Chi a)-l -1 m- 2)-1: 0.055 

Carbon: 191 DNA: 5.54 trate: 0.04 mq C(mg a)-l 1 . 18 

Nitrogen: 18 ATP: O. 16 Silicate: 2.02 e C~mg Chi a)-lhr- 1 m-2)-1: 0.0001 

Protein: 26. Ammonia: 0.00 



STATION: 32 DEPTH: 4 m 

Parameters and approximate 90% Coeffici in equation 90% joi confidence region 
confidence limits 

Parameter Lower A' A A 

value 90% confidence 1 t (Ps - Ps) (a - a) (a - a) Constant 

Ps 1.195 1.119 1. (Ps - Ps) 3.369 x 10 4.884 x 10 -1.860 x 104 

a 0.055 0.043 0.066 (a - a 4.270 X 102 -3.700 X 10 3 

a 0.0001 -0.0002 0.0003 (8 - 8 ) 3.610 X 106 0.155 

Sum of squared errors: 0.800 No. of points: 47 

38 
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I 

196.4 
139.6 
69.6 
39.9 
22.4 
12.4 

7.0 
4. 1 
2.8 

#: 32 

09/78 

P 

0.76 
0.89 
0.96 
0.83 
0.60 
0.34 
0.22 
O. 12 
0.07 

Sample Temperature: 

rng rn- s 

Ch 1 orophyll: 3.90 

Carbon: 189 

Nitrogen: 29 

-0.2°C 

RNA: 

DNA: 

Sc I e 

P 

225.5 0.76 
125.8 0.86 

52.8 .00 
30.7 0.72 
16.0 0.56 
10.3 0.28 
6.2 0.18 
3.6 0.11 
2.2 0.07 

mQ 3 

16. 6 Phospha 

5. 6 trate: 

O. 69 Silicate: 

n: 47. Ammonia: 

• 

35 N I 70°03 1 

o FIER #: 78 383 

P I P 

776.3 0.00 604.5 0.02 
552.3 0.01 546.2 0.09 
460.3 0.06 420.4 0.15 
380.5 O. 16 343.7 0.49 
291 .5 0.46 248.6 0.77 
228.6 0.59 177.4 0.96 
181 .0 0.70 155.0 0.84 
142.7 0.94 118. 1 0.83 
11 0.5 0.93 757.9 0.02 
834.6 0.00 595.3 o.oe 
687.3 0.02 543. 1 0.03 
619.8 0.04 478.7 0.07 
521 .6 0.12 359.0 0.2 
408. 0.28 285.4 0.37 
291 .5 0.44 

I on re: 2.5 °C 

rna at m- 3 

2.04 a mg Chl a)-lhr- 1 2)-1: 0.033 

3.48 C(mg a)-l -1- 1. 03 

9.66 B C(lmg a)-l 1 m-2) -1: 0.0159 

0.29 



DEPTH: 30 

Parameters and approximate 90% ci in on for 90% joint confidence region 
confidence limits 

Parameter Lower ,.. 
A A 

value 90% confidence 1 t (Ps - Ps) (0 - 0) (a - a) Constant 

Ps 2.-600 1.739 3. II (Ps - i's) 4.;828 1.315 x 1 -9.770 x 1 

0 0.033 0.029 0.037 II (0 - ~ ) 2.874 X 10 3 -1.219 X 104 

8 0.0159 0.0077 0.0240 II (8 - S ) 4.987 X 104 5.720 

Sum of squared errors: 0.268 No. of points: 43 

40 



STATION #: 40 Inlf>t " 8 i N LONGITUDE: 70° iW 

DATE: 05/09/78 4 m FIER #: 

I p I P I P I P 



Ps 

a 

S 

lIl0 

Parameters and approximate 90% 
confidence limits 

Parameter lower 
value 90% confidence 1 t 

1.433 1.308 1.558 

0.042 0,034 0.051 

0.0010 0.0005 0.0015 

4 m 

in nt confidence region 

II (P - p ) A A 

(a - a) (a - a) Constant s s 

II(Ps -ps ) 2.508 x 10 1.134 X 10 2 -1.070 X 104 

II (a - ~ ) 1.067 X 10 3 -1.234 x 104 

II (8 - 8 ) 1.388 X 106 0.163 

Sum of squared errors: 0.765 No. of points: 43 

42 



#: 

05/09/78 

I P 

.0 O. 
138.7 0.82 
66.0 0.76 
37.7 0.74 
19.9 0.47· 
11.0 0.33 
6.3 0.18 
4.0 0.12 
2.8 0.10 

Sample Temperature: 

mg m 3 

Chlorophyll : 3.78 

Carbon: 181 

Nitrogen: 35 

. 5°C 

RNA: 

DNA: 

.8 O. 

.9 O. 

. 1 O. 
30.7 O. 
18.4 O. 
10.3 0.33 
5.3 0.18 
3.7 0.12 
2.4 0.06 

I 

-3 mQ 

16.12 Phos 

6. tra 4. 

O. 1 Silicate: 10. 

n: oj.5 Ammonia: O. 

BN nUDE: 

I P I P 

O. 859.2 O. 
. O. 711.9 O . 
.0 0.06 622.9 O. 

503.2 0.18 543.1 O. 
368.2 0.42 423.4 0.36 

3.0 0.68 349.8 O. 
.0 0.78 297.6 O. 

184.1 0.68 203.1 0.86 
138.1 0.74 155.0 1.03 
103.7 1.05 105.9 l. 

.3 0.00 782.5 O. 
659.7 0.05 3.7 O . 

. 2 0.19 . 1 0.12 

.4 0.34 .4 0 

.6 0.57 .9 O . 

on re: L9°C 

m-3 

a mq mg Ch 1 a) - 1 h r -1 Ilt2)-1: 0.028 

C(mg Chl a)-l 1 • 0.91 

B mq C (ImCl Ch 1 a) - 1 -1 m-Z)-l: 0.0056 



Ps 

a 

f3 

40 

Parameters and approximate 90% 
confidence limits 

Parameter lower 
value 90% confidence 1 

1.564 1.116 2.012 

0.028 0.021 0.034 

0.0056 0.0025 0.0087 

30 m 

Coeffi in on for 90% nt confidence region 

, .... 
A A 

i (p s - p s) 

(Ps - Ps ) (a - a) (13 - 8) Constant 

1.072 x 10 1 .258 x 102 -2.923 X 10 3 

/I (a - ~ ) 2.121 x ln 3 -1.321 x 1'04 

II (13 - 8 ) 2.067 X 105 0.149 

Sum of squared errors: 0.664 No. of points: 41 

44 



STATION #: 45 

DATE: 06/09/78 

I p 

79.9 1.10 
113.5 0.91 
54.9 0.88 
32.5 0.96 
17.5 0.63 
10. 1 0.37 
5.7 0.26 
3.2 0.18 
2.4 0.07 

Sample Temperature: 

mg m 3 

Ch 1 orophyll: 1. 26 

Carbon: 280 

Ni trogen: 31 

I 

p 

. 7 O . 

. 7 O . 

.2 0.99 

. 1 0.84 
17.6 0.63 
9.9 0.39 
5.9 0.26 
3.6 0.07 
2.4 0.07 

2.0 0 

ma 3 

RNA: 13. Phospha 

DNA: 5. Ni trate: 

ATP: O. Si 1i cate: 

Protein: 88. Ammonia: 

7.5 m 

I 

. 

.2 
570.7 
500.2 
368.2 
282.3 
231.7 
185.6 
121.2 

I on 

mQ at m- S 

O. 

O. 

2. 

0.16 

°1 N 

p 

O. 
0.18 
0.18 
0.41 
0.58 
0.79 
0.90 
1.01 
1.04 

re: 3.8°C 

()( mg Chl a)-lhr- 1 

mg C(rng Chl a)-lhr J.: 

nUDE: 71 °07 1 W 

F HIR #: 784596 

I P 

846.9 O. 
727.2 0.19 
656.7 0.27 
533.9 0.36 
405.0 O. 
297.6 0.88 
251.6 0.85 
172.4 0.95 
119.7 1. 12 

m-:q-l: O. 

1.11 

S mg C(;rng a)-l -l(W m- 2)-1: 0.0038 



STATION: 45 17.5 m 

Parameters and approxi 90% in on for nt confidence region 
confidence limits 

Parameter lower A' A. A 

value 90% confidence 1 (Ps - Ps) . (ex - ex) (8 - 8) Constant 

p- 1.493 1.329 1. (Ps - Ps) 1 .229 x 10 5.944 x 10 -3.523 X 103 
;, 

ex 0.044 0.038 0.0 (ex - ~ ) 8.491 X 102 -4.931 X 10 3 

S 0.0038 o 0027 0.0048 II (s - B ) 2. X 10 5 6.875 

Sum of squared errors: 0.234 No. of points: 32 

46 



STATION #: 

DATE: 07/09/78 

T 
J. 

182.6 
116.3 
4 .. 61 
25.3 
15.0 
8.6 
5.5 
3.3 
2.2 

212.3 
117.2 
53. 1 

. 3 
15.3 
9.0 
4.9 
3.3 

p 

1. 
1.48 
1.48 
0.79 
0.50 
0.23 
0.16 
0.03 
0.00 
1.48 
L 15 
L 
O . 
0.59 
0.23 
0.13 
O. 

Sample Temperature: 

mg m 3 

Ch 1 orophyll : 0.30 

Ca rbon: 161 

Nitrogen: 24 

f 

I p 

2.2 O. 
828.5 l. 

. 4 O . 

. 3 O . 
595.3 0.82 
420.4 0.98 
319.1 1.18 
194.8 1.18 
142.7 1.14 
85.3 1.08 

902.1 1.28 
813.2 0.88 

.2 1.31 
592.2 .08 
506.3 1.18 
368.2 1. 38 

1. 5 

1.0 0 

"'n 3 

RNA: 8. pha 

3. 

O. 8 licate: 

Protein: 34.5 Ammonia: 

5' 11 W 

5 FIER #: 

I p I p 

1 .3 1. 8 148.8 O. 
· 1 1- 81.3 1.08 

896.0 1.44 
828.5 0.95 

· 1 1.51 
592.2 L34 

· 1 1.28 
383.6 1. 25 
162.0 1.28 
92.1 1.41 

828.5 1.18 
736.4 0.69 

· 1 0.95 
.6 1.15 
.0 1. 
.3 1. 
.5 1. 

on 2.0°C 

,,+ ",-g 

O. a mq mq Ch a)-l -1 m- 2)-1: O. 

0.04 mo a)-lhr- 1 : 1. 28 

2. a mg C -1 -1 m- 2)-1: 0.0004 

O. 



5 m 

Parameters and approxima in on 90% confidence region 
confidence limits 

Parameter Lower 
II " .... ... 

value 90% confidence t (Ps - Ps) (a - a) (a - a) Constant 

Ps 1.348 1.226 1. II ( - P ) 
S 

2.532 x 10 7.574 x 10 -1.350 x 104 

a 0.046 0.036 0.056 II (a - ; ) 7.842 X 102 -7.349 X 10 3 

13 0.0004 0.0000 0.0008 II (B -e ) ~.268 x 106 0.191 

Sum of squared errors: 0.851 No. of paints: 41 

48 



STATION #: 52 

DATE: 07/09/78 

I P 

201.0 0.48 
137.5 0.53 
64.4 0.62 
29.8 0.58 
16.3 0.69· 
9.5 0.39 
6.0 0.29 
3.6 0.16 
2.6 0.10 

227.1 0.43 
131.9 0.73 
56.2 0.60 
26.7 0.59 
14.9 0.46 
9.0 0.37 
5.3 0.20 
3.4 0.14 

Sample Temperature: 

mg m- 3 

Chlorophyll: 3.70 

Carbon: 243 

Nitrogen: 42 

f 

I P 

2. 0.06 
764. 0.00 
659.7 O. 
567.7 0.02 
429.6 0.08 
368.2 0.21 
282.3 0.40 
222.5 0.40 
199.4 0.71 
112.0 0.73 
853.0 0.00 
776.3 0.02 
622.9 0.03 
512.4 0.12 
414.2 0.18 
316. 0.32 
240.9 0.70 

-0.5 °C 

rna 3 

RNA: 17. Phosphate: 

DNA: 3. Ni trate: 

O. S11 icate: 

Protei n: Ammonia: 

°15 1N nUDE: °111W 

m FIER #: 784675 

I P I P 

193.3 0.57 181.0 0.61 
121. 2 0.81 90.5 0.70 
856.1 0.00 
733.4 0.00 
650.5 0.02 
530.8 0.08 
395.8 0.15 
274.6 0.31 
230.1 0.35 
168.8 0.71 
92.1 0.83 

791.7 0.00 
610.6 0.01 
481.8 0.06 
368.2 0.06 
280.8 0.29 

1.7 0.43 

I on re: 2.0 °C 

rna at mooS 

1.10 OL mg Chl a)-l "I m- 2)"1: 0.039 

3.59 C(mg a)-l 1 • 0.81 

8.02 S C('rng a)-1 -1 m-2)-1: 0.0060 

0.10 



STATION: 52 m 

Parameters and approxi 90% in on confidence region 
confidence limits 

Parameter Lower A" A 

value 90% confidence 1 (Ps - Ps) (a - (S - 6) Constant 

Ps 1.277 1.020 1.535 (Ps - i\) 1.298 x 10 5.740 x 10 -2.625 X 10 3 

a 0.039 0.031 0 (a - ; ) 6.917 X 102 -3.953 X 10 3 

S 0.0060 0.0036 0.0084 (13 - S ) 1.390 X 105 0.088 

Sum of squared errors: 0.434 No.· of points: 45 

51"1 



STATION #: f IN 18 1 W 

: 08/09/78 4 m FIER #: 

I P I P I P I P 
---~.--.--------

1 .0 1. 834. . .2 l. 804.0 1. 
119.0 l. .6 1.12 . 3 2 . 730.3 1.02 
52.8 1. 51 .3 1.18 .6 .77 592.2 1.48 
28.2 1.28 595.3 1.15 721.1 1.31 475.6 1. 
16.0 0.56 429.6 1.28 .4 1.71 423.4 1. 
8.8 0.26 306.8 l. 478.7 1.77 237.8 l. 
2.4 0.10 3.7 1. 21 386.6 1.80 174.9 1.54 

212.3 1.44 164.2 1.28 273.7 1.38 76.7 1.48 
122.7 1.44 90.5 1.15 187.2 1.90 
55.2 1.34 920.6 2.10 105.9 1.44 
30.4 1. 12 889.9 1.05 
16. 1 0.92 736.4 1.12 
9.8 0.39 595.3 1. 
6.3 0.16 497.1 0.92 
3.9 O. 374.4 1.25 
2.6 O. 236.3 l. 

153.4 1. 

Sample Temperature: 2 .. 30'C· on 1.8 °e 
mg m 3 mQ m- g mQ m- 3 

Chlorophyll: 0.30 RNA: 9. pha O. a. mg Chl -1 - -1-m O. 

Carbon: 144 3. trate: O. mg C(mg 1- 1. 

Nitrogen: 22 O. 1 i 3. B e Chl 1 -1 )-1: 0.0002 

n: .)::>.2 Ammonia: 0.00 



STATION: 59 4 m 

Parameters and approximate 90% in on for 90% joint confidence region 
confidence limits 

Parameter lower A A " 
value 90% confidence 1 CPs - Ps) . (a. - a.) (8 - 8) Constant 

Ps 1..473 1 315 1.630 (Ps - Ps) 2.810 x 10 5.165 x 10 -1.595 x 104 

a. 0.062 0.043 0.080 (a. - ~ ) 4.835 X 102 4.090 X 10 3 

e 0.0002 -0.0003 0.0007 (B - S ) 2.969 X 106 0.436 

Sum of squared errors: 1.895 No. of points: 40 

52 

~"'_~~=='M"« __ '~~~'~_='~~_"_,"'~'''",'~A''~"~''_'''''A_~'_O_''''~,,_.~~ ~""0A'_M'''O~'='A_;_::~~"~A~;''M ",,,,,*,. ~_»ro~",,_,_,~,,_, ~« , '~A"M" "'~ .. " , ~"~~~""'" _, ., --



STATION #: 59 

DATE: 08/09/78 

I 

201.0 
138.1 
61.4 
36.2 
22.7 
13.0 
7.6 
4.4 
3.2 

238.7 
147.9 
52.8 

.8 
17.5 
1.1 
6. 1 
3.5 

f 

P 

O. 2. 
0.80 . 5 
0.71 .0 
0.85 .8 
0.69 392.8 
0.36 273.1 
0.2g 226.4 
0.16 169.4 
0.11 113.5 
O. 638.2 
O. .8 
O. 
O. 
O. 

38 
O. 
0.17 

" olN "18'W 

FIER #: 

I P I P 

O. 0 .7 . 751.8 O. 
O. .6 O . 665.9 o. 
O. .6 0.03 589.2 0.02 
0.04 552.3 0.08 512.4 O. 
0.09 7.3 0.15 386.6 0.12 
0.30 6.1 0.40 285.4 O. 
O. .2 0.52 220.9 0.38 
0.61 190.2 0.53 173.4 0.62 
0.64 99.7 0.73 104.3 0.65 
0.01 
0.06 
0.13 
0.34 
0.48 
O. 
0.89 



59 30 m 

Parameters and approximate 90% Coeff; in on 90% nt confidence region 

confidence limits 

Parameter lower " " 
.. 

value 90% confidence 1 (Ps - Ps) (a - a) (f3 - 13) Constant 

Ps 1.301 1.092 1.510 (Ps - i\) 1.301 x 10 5.416 x 10 -2.595 X 10 3 

a 0.042 0.036 0.049 (a - 7:t ) 6.868 X 102 -3.473 X 10 3 

B 0.0062 0.0042 0.0082 (S - 8 ) 1.361 X 105 0.063 

Sum of squared errors: 0.317 No. of points: 46 

54 



• 

STATION #: LONGITUDE: IW 

DATE: 09/09/78 FIER #: 784852 

I P I P I P I P 

0 184. 1 1. 23 2.5 O. .16 209.3 1. 
114.2 1. 30 .8 L , 1.11 164.2 0.98 
52.2 1.11 .3 0.52 868. 0.70 79.8 0.91 
26.7 0.98 659.7 O. 782.5 0.70 
15.0 0.68· 533.9 0.68 650.5 0.80 
9.0 0.39 411. 2 0.84 604.5 0.86 
5.4 0.18 313.0 0.89 549.3 0.98 
3.4 0.07 237.8 0.93 398.9 1.09 
2.3 0.02 167.2 1.25 256.2 1.25 

207.1 0.91 90.5 0.93 188.7 1.07 
122.7 1.07 899.1 0.86 89.0 1.18 
58.3 1.02 816.2 0.52 819.3 0.48 
27.6 0.77 690.4 0.57 721.1 0.61 
15.0 0.59 .5 0.84 656.7 0.64 
9.4 0.39 497.1 O. .7 0.75 
6. 1 O. 14 383.6 L 14 451.1 0.73 
3.7 0.11 282.3 1.39 331.4 l. 

Sample Temperature: 100°C I on re: 1.8 °C 

mg rn- 3 rnq 3 rna at ,.,..-3 

Chlorophyll: 0.44 RNA: 9. pha O. a. rng Chl a)-lhr- 1 rn- 2}-1: 0.050 

Carbon: 185 DNA: 6. tra 0.01 C(rng Chl a)-lhr- l . 1. 14 

Nitrogen: 23 ATP: O. licate: 2.78 a rng C(lrnq a}-l rn-2)-1: 0.0008 

n: .50.8 Ammonia: 0.02 



STATION: 70 4 m 

Parameters and approximate 90% ci in on confidence region 
confidence limits 

Parameter Lower A 

(a - ~) 
"-

value 90% confidence 1 t (Ps - Ps) (B - a) Constant 

Ps 1.236 1.132 1 (Ps - Ps) 2.678 x 10 5.388 x 10 -1.252 x 104 

a 0.050 0.040 O. II (a - ~ ) 5.289 X 102 -4.222 X 10 3 

t3 0.0008 o 0004 0.0012 \I (t3 - B ) 1.817xl06 0.146 

Sum of squared errors: 0.670 No. of points: 42 

56 
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STATION #: 70 

DATE: 09/09/78 m 

iN 

" 

nUDE: °39'W 

FIER #: 784855 

----------------------------------------------------------------------------------------------------------
I p I p I p I p 

209.3 O. 2.3 O. .8 . 217.9 O . 
134.4 0.63 7 .8 O. 30.4 O. 162.0 0.39 
60.8 0.71 656.7 O. 850.0 0.03 89.6 0.50 
33.8 0.53 573.8 0.02 5.0 0.02 
19.3 0.48 463.3 0.09 665.9 0.04 
11.7 0.38 359.0 0.19 5.5 0.07 
7.2 0.24 294.6 0.31 405.0 0.16 
3.9 0.18 225.5 0.38 316.1 0.21 
2.8 0.10 173.4 0.47 228.6 0.40 

230.8 0.40 104.3 0.50 161.4 0.40 
127.4 0.68 828.5 0.02 96.7 0.47 
54.6 0.55 736.4 0.02 791.7 0.02 
26. 1 0.42 592.2 0.04 650.5 0.02 
15.6 O. 487.9 0.09 586.1 0.03 
9.7 0.30 . 0.20 .0 0.06 
6.0 0.22 303.8 0.35 .4 0.15 
3.7 0.12 248.6 O. 294.6 0.20 

Sample Temperature: .5 °c I on re: 1.8°C 

mg m- 3 rna -3 mQ m- 3 

Chlorophyll: 2.02 RNA: 10. Phos 1.12 0( mg mg Chl a)-lhr-1(W m- 2)-1: 0.034 

Carbon: 220 DNA: 5. Nitrate: 4.38 mg C(mg Chl a)-l 0.63 

Ni trogen: 27 ATP: O. 6 Silicate: 8.05 S mg C~mg Chl a)-lhr-1(W m- 2 )-1: 0.0036 

Protei n: 38. Ammonia: 0.26 



STATION: 70 rn 

Parameters and approximate 90% Coeffici in equation for 90% nt confidence region 
confidence limits 

Parameter lower 
II 

A· 
A " value 90% confidence 1 t (Ps - Ps) . (a - a) (a - 8) Constant 

Ps 0 .. 890 0.773 1. II (Ps .. i\) 1.599xlO 4.580 x 10 -3.442 X 103 

a 0.034 0.029 0.040 II (a - ~ ) 5.095 X 102 -2.766 X 10 3 

e 0.0036 0.0026 0.0046 II (13 - B ) 1.995 X 105 0.037 

Sum of squared errors: 0.184 No. of points: 45 

58 



STATION #: 79 

DATE: 10/09/78 

I p 

179.8 1.28 
101.9 1. 20 
44.2 0.95 
24.7 0.97 
14.7 0.69 
8.4 0.29 
5.1 0.15 
2.7 0.09 
1.9 0.05 

195.8 0.79 
121. 2 1. 32 
54.0 1.00 
27.5 0.99 
16.6 0.63 
9.5 0.38 
4.9 0.23 
2.7 0.11 

Sample Temperature: 

mg m- g 

Chlorophyll: 4.44 

Carbon: 287 

Nitrogen: 51 

I 

2.1 
.5 
5 

767.1 
527.8 
392.8 
282.3 
195.8 
144.8 
90.5 

902.1 
883.7 

.4 

.2 

.8 

.3 

. 1 

O.O°C 

mQ m- g 

RNA: .13 

4. 

o. 0 

Protein: 1 3 

IN 

3 m FIIiR #: 784910 

p I p I p 

O. 168.8 0.86 227. 1 1. 
0.75 104.3 0.87 158.0 1.11 
0.17 889,9 0.51 90.5 1. 18 
0.28 868.4 0.21 
0.67 730.3 0.28 
0.77 558.5 0.56 
0.97 530.8 0.72 
0.76 417 .3 1.38 
0.86 251.0 1.08 
1.01 168.8 1.26 
0.66 92.1 1.16 
0.27 810.1 0.36 
0.47 .2 0.17 
0.69 656.7 0.23 
1.10 .8 0.48 
0.88 448.0 O. 
0.71 356.0 0.92 

I on re: 1.0 °C 

mQ at m- 3 

Phospha O. a mg C(mg Chl a)-l -1 m- 2)-1: 0.058 

Ni trate: O. mg C(mg Chl a)-l 1 • 1.10 

Silicate: 2. B mg C0mg Chl a)-l -l(W m- 2)-1: 0.0010 

Ammonia: 0.04 



STATION: 79 . 3 m . 

Parameters and approximate 90% Coeff; in on for 90% nt confidence region 
confidence limits 

. Parameter Lower A' 

" A 

value 90% confi dence 1 t CPs - Ps) (Ot - Ot) (8 - e) Constant 

Ps 1.202 1.069 1.3 (Ps - Ps) 2.701 x 10 3.972 x 10 -1.103 x 104 

a. 0.058 0.042 0.074 (a. - ~ ) - 3.692 X 102 -2.530 X 10 3 

B 0.0011 0.0005 0.0016 (13 - S ) - - 1.402 X 110 6 0.251 

Sum of squared errors: 1.147 No. of points: 42 

. 

61') 
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.. 

STATION #: IN 

DATE: 10/09/78 m FIER #: 

----------------------------------------------------------------,-------------------------.--~-~--~---------

I P 

193.3 1. 
127.4 1. 17 
57.7 0.91 . 
34.4 0.97 .7 
20.9 0.58 491.0 
11. 1 0.37 .8 
6.5 0.23 288.4 
4.0 0.15 207. 1 
2.8 0.09 163.2 

227.7 0.90 121.2 
124.3 0.97 850.0 
50.6 0.80 .0 
27.9 L 17 
14.6 0.58 
8.9 O. 
5.5 O. 
3.4 O. 5 

Sample Temperature: _0.5°C 

mg m 3 mC! -3 

Ch 1 orophyl1: 5.64 RNA: 

Carbon: 275 DNA: 

Nitrogen: 53 

n: 1 .4 

p I 

o. . 
O. 1 .8 
O. 850.0 
0.16 727.2 
0.43 592.2 
0.59 478.7 
0.82 435.7 
0.90 306.8 
1. 37 250.1 
0.96 191.8 
0.15 102.8 
0.09 785.5 
0.12 632.1 
0.34 5 
0.62 . 1 
0.86 368.2 
0.93 303.8 

InCUbatlon 

mC! at m- 3 

trate: O. 

Sili 2. 

Ammonia: 0.03 

p I 

.12 231.7 
1. 168.8 
O. 89.0 
0.10 
0.20 
0.38 
0.56 
0.62 
0.78 
0.82 
1. 10 
0.08 
0.07 
0.22 
0.37 
0.59 
0.78 

,--
re: l.Ooe 

a mQ IA mC! l.n 1 a) - 1 h r -1 m - 2 ) - 1 : 0 • 

B C 

C(mg Chl a)-lhr-1: 1.20 

Chl a)-l 1 m- 2)-1: 0.0063 

0.0063 

IW 

1 

p 

O . 
O. 
1. 19 



STATION: 79 24 m 

Parameters and approximate 90% in on nt confidence region 
confidence limits 

Parameter Lower 
II 

A 

(a - ~) 
"-

value 90% confidence 1 t (Ps - Ps) (e - 13) Constant 

Ps 1.890 1.574 2.206 II(Ps-Ps ) 1.578 x 10 1.165 X 102 -4.312 X 10 3 

a 0.041 0.033 0.048 H (a - ; ) 1.580 X 10 3 -1.147xl04 

f3 0.0063 0.0041 0.0084 II (13 - e ) 3~1099 .x 105 0.167 

Sum of squared errors: 0.881 No. of points: 48 

62 
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#: 83 

11 /09/78 

I P 

184.7 0.93 
116.6 0.85 

49.7 0.93 
31. 9 0.78 
16.9 0.47 
9.0 0.24 
5.8 0.16 
3.2 0.05 
2.2 0.04 

199.4 1.07 
126.4 0.76 
51.6 0.98 
23.6 0.62 
13.4 O. 
8.0 O. 
4.8 0.16 
3. 1 0.09 

Sample Temperature: 

mg rn 3 

Chlorophyll: 0.55 

Carbon: 210 

Nitrogen: 25 

P 

2.3 O. 
.8 O. 
.5 O. 
.9 o. 
.9 0.87 

359.0 0.87 
279.2 1.07 
230.1 1.07 
178.6 0.91 
107.4 0.91 
816.2 0.80 
687.3 O. 
567.8 0.84 

.0 0.89 

.0 1.05 

.8 1. 13 

. 7 1.02 

O. !fC 

rna 3 

14. 

DNA: 5. Nitrate: 

ATP: O. Silicate: 

Protein: .8 Ammonia: 

.: 

iN iW 

5 #: 

I P I P 

. 3 O . 210.2 O. 
18. o. 156.5 O. 
3.2 O. 90.5 l. 

.6 0.62 
0.6 0.78 

509.4 0 .. 95 
429.6 0.85 
306.8 0.98 
227.7 0.80 
162.6 0.96 
1 .3 0.95 

• 1 0.67 
653.6 0.53 
589.2 0.60 

.6 0.64 

.8 0.82 

.2 O . 

on re: 1.2°C 

ma at m-3 

O. (l mg Chl -lhr- 1 m- 2 -1: 0.041 

O.n? mC! C(mQ "I -1- 0.98 

O. mg C Chl -1 -1 m-2)-1: 0.0005 

0.03 



STATION: 83 5 

Parameters and approxi 90% Coeffici in on nt confidence region 
confidence limits 

Parameter lower A A " value 90% confidence 1 CPs - Ps) . (a - a) (a - a) Constant 

Ps 1.047 0.972 1.1 (Ps - Ps) 3.126 x 10 S .lS4 x 10 -1.S70 X 104 

(l 0.041 0.033 0.049 (a - ~ ) 5.477 X 102 -4.306 X 10 3 

S O.OOOS 0.0002 0.0008 (13 - S ) 2.407 X 106 0.085 

Sum of squared errors: 0.427 No. of points: 46 

64 
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ION #: 83 

DATE: 11/09/78 

I P 

205.0 0.44 
136.6 0.50 
63.8 0.56 
35.3 0.56 
20.2 0.50' 
12.4 0.37 
7.2 0.22 
4.7 0.15 
2.9 0.07 

227.7 0.49 
128.9 0.55 
60.4 O. 
28.8 0.63 
14.4 O. 
9 0 O. 
5.5 0.19 
3.5 O. 

Sample Temperature: 

mg rn- 3 

Ch 1 orophyll: 4.90 

Carbon: 319 

Ni trogen: 45 

P 

2.3 O. 
.0 0.05 
.6 O. 

705.8 0.03 
696.6 O. 
466.4 0.18 
316. 1 O. 
204.1 0.42 
141. 2 0.57 
85.9 0.66 

920.6 O. 
889.9 O. 
828.5 O. 

. 1 O. 
0 O. 

.8 O. 

.8 O. 

-0.5 °C 

mQ 3 

RNA: pha 

DNA: 8. trate: 

Sil i cate: 

Protei n: 1 .4 Ammonia: 

• 

IN LONGITUDE: 02'W 

m FIER #: 784988 

I P I P 

1 .4 O. 227.1 O. 
.2 0.64 171.8 O. 

920.6 0.02 85.9 
834.6 0.02 
785.5 0.04 
687.3 0.11 

8.6 0.18 
368.2 0.34 
260.8 0.40 
1 .9 0.50 

.5 0.69 
828.5 O. 

.2 O. 
684.3 O. 

• 1 O. 
.6 0.19 

306.8 O. 

I on re: 1.2 °C 

rna rn" 3 

O. a rng Chl a)-lh m- 2)-1: 0.038 

2. rng C(rng a)"lhr i: 0.64 

2. 13 C(mg Chl a)-l -I m"2)"1: 0.0022 

0.12 



STATION: 83 DEPTH: 36 

Parameters and approximate 90% Coeffi ci in on 90% nt confidence region 
confidence limits 

. Parameter Lower N A A 

value 90% confidence 1 t (Ps - Ps) (a - (a - a) Constant 

Ps 0.809 0.749 O. (Ps - Ps) 1.891 x 10 3.918 x 10 -4.601 X 10 3 

Ct 0.038 0.033 0.043 (a - ~ ) - 3.596 X 102 -2.218 X 103 

B 0.0022 0.0018 0.0027 (S - B ) - - -3.174 X lOs 0.020 

Sum of squared errors: 0.085 No. of pOints: 39 

. 

66 
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= 

ION #: 87 

DATE; 12/09/78 

I p I 

3 

p I 

.. 

N 

p 

TUDE: 76°04 1 W 

FIER #: 785072 

I p 
--------------------------------------------________________ H. ________________________________ __ 

173.4 1.64 
109.8 1.48 
49.7 1.48 
25.8 1.09 
16.3 0.64 
9.8 0.33 
5.7 0.24 
3.5 0.10 
1.9 0.06 

203.4 1.27 
119.7 1.32 

.3 1.15 

.5 O. 
6.0 O. 
8.8 O. 
5.3 0.19 
3.2 O. 

Sample Temperature: 0.5
0 

mg m 3 

Ch 1 orophyll: 1.44 KNA: 

Carbon: 255 U!'lA: 

Ni trogen: 33 A : 

2.3 
699.6 

.8 
604.5 
515.5 
359.0 
270.0 
208.0 
150.4 
95. 

.8 

.8 
9.8 

.2 

.4 
306.8 

mn -3 

17. 

7. 

O. 

n: . 1 

o. 
.32 

O. 
0.78 
1.30 
1.39 
1.11 
1. 12 
1.32 
1.50 
O. 
O. 
1. 19 
1. 
1.46 
1. 
1.10 

Sili 

I 

. 

a: 0.14 

165. 
99.7 

767. 1 
745.7 
622.9 
540.1 
441.9 
334.5 
207.1 
135.0 
87.5 

.3 

.2 

.4 

.3 

.0 

.6 

on 

3 

CI. 

s C 

re: 

1.35 
1.58 
1.29 
0.88 
1.43 
1.60 
1.58 
1.53 
1.63 
1. 38 
1.48 

.03 
O. 

.11 
1.36 

.63 
1. 

1.0 °c 

191.8 
150.4 
89.0 

mg chl a)-lhr-1 m- 2 )-1: 0.053 

a ) .. 1 -1 : 1 . 46 

Chl a)-l -1 m-2)-1: 0.0006 

l. 
1.50 
L 



87 3 m 

Parameters and approximate 90% Coeffi in on for 90% nt confidence region 
confidence limits 

Parameter lower A A " value 90% confi dence 1 t ( - p ) s (0 - 0) (s - s) Constant 

Ps 1.559 1,431 l. (Ps - f\) 3.108 X 102 7.710xlO -1. 730 x 104 

(l 0.053 0.041 0,065 II (Ot - ~ ) 7.832 X 102 -7.550 x 10 3 

S 0.0006 0,0002 0.0010 II (s - B ) 3.020 X 106 0.264 

Sum of squared errors: 1.362 No. of points: 47 

68 
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STATION #: 87 

DATE: 12/09/78 

I 
.-~ .. -- .. ~ .. --- .. -.--... -

197.9 
127.4 
55.2 
32.8 
20.3 
10.4 
6.6 
4.3 
2.7 

26.4 
26.4 
56.2 
26.7 
16.0 
9.7 
5.4 
3.4 

P 

o. 
0.79 
0.73 
0.78 
0.49 
0.34 
0.23 
0.14 
0.08 
0.59 
O. 
O. 
O. 
O. 
O. 
0.17 
0.12 

I P 

2.2 O. 
.3 O. 
.0 O. 

500.2 0.32 
. 1 0.44 

368.2 0.55 
263.9 0.67 
201.0 0.58 
165.7 0.66 
111.1 0.83 
736.4 O. 
622.5 0.24 

.6 O. 

.2 O. 

.7 O. 

.0 0.68 

.9 O. 

N nUDE: Iv.! 

m FIER #: 785073 

I P I P 

,---

1 .0 0.86 181.0 . 
1 .7 0.84 141.2 O. 
733.4 0.30 104.3 O. 
622.5 0.25 
506.3 0.33 
454.1 0.41 
377.4 0.60 
300.7 0.64 
196.4 0.66 
1 .5 0.81 
105.9 0.77 
650.5 0.23 
570.7 0.22 

2.4 0.25 
.4 0.34 
.3 0.50 
.6 O. 

1------------------------------------------------------------------------------------------------------------------------
Sample Temperature: _1.0°C InCubatlon re: 1.Ooe 

rng m 3 rno 3 rna m- 3 

Ch 1 orophyll: 1.39 RNA: 14.uv r-nOSDna"te: .UL. Of. rng C:h 1 -1 h r -1 rn - 2) -1 : 0 . 

Carbon: 162 DNA: 8. trate: 4. (mg a)-II. 0.82 

Ni trogen: 23 O. 1i cate: 5.!:> !3 e(mg el'll a)-l l(W m- 2 )-1: Q.0021 

Protein: .2 Ammonia: O. 



STATION: 87 

Parameters and approx 90% in on r confidence region 
confidence limits 

Parameter Lower 
II 

A A A 

value 90% confi dence 1 t (Ps - Ps) . (a - a) (s - s) Constant 

Ps 1.027 0.949 1. 05 II ( - P ) 2.649 x 10 5.753 x 10 -8.638 X 10 3 
S 

ex 0.036 0.031 0.042 II (ex - ~ ) 6.406 X 102 -4.520 X 103 

13 0.0021 0.0017 0.0026 II (13 - S ) 7.914 X 10 5 0.046 

Sum of squared errors: 0.253 No. of points: 50 

70 



STATION #: 90 

DATE: 13/09/78 

I P 

153.4 O. 
105.9 0.74 
46.6 1.04 
22.4 0.64 
13.5 0.49. 
8.1 0.29 
4.6 0.16 
3.4 0.04, 
2.0 0.01 

190.2 1. 10 
111.1 L 14 
48.5 0.91 

.6 O. 
14.0 0.56 
8.3 0.36 
5.0 O. 
3.1 0.10 

Sample Temperature: 

rng rn 3 

Chlorophyll: 0.70 

Carbon: 236 

Nitrogen: 26 

P 

2.2 O. 
. 1 1. 
.9 O. 
.2 0.93 
.9 0.94 
.7 1.37 

257.8 1.24 
188.7 1. 17 
135.0 1.14 
76.7 1.09 

745.6 1.26 
.4 0.80 

533.9 1.17 
.7 1. 

4.2 l. 
306.8 1. 53 

1.27 

0.5° 

rna -3 

5. pha 

6. trate: 

O. Sili 

P n: .5 Ammonia: 

'W 

5 m I FIER #: 15 

I P I P 

1 .3 150.4 O. 
79.8 . 124.3 1. 

641. 3 1. 13 73.6 1. 
576.9 1.07 
497.1 1.31 

4.2 1.19 
325.3 1.34 
230.4 1.33 
176.4 1.46 
114.2 1.37 
79.8 1.41 

613.7 1.49 
527.8 L 11 

.0 1. 21 
392.8 L 17 
293.0 1. 30 
199.4 

I on re: 2.0 °C 

mC! m- 3 

a rng Chl a)-lhr- 1 m- 2)-1: O. 

O. mg C(mg Chl a)-lhr- 1 : 1.24 

1. f3 mg (lmg Chl Ihr- 1 m-2)-1: 0.0002 

O. 



STATION: 90 5 m 

Parameters and approximate Qn~ coetnci in on 90% nt confidence region 
confidence limits 

Parameter Lower 
II 

'" A A 

value 90% coof; dence 1 (Ps - Ps) (a - a) (8 - /3) Constant 

Ps 1.286 1.173 1.399 (Ps - Ps) 3.432 x 10 9.205 x 10 -2.060 x 104 

a. 0.044 0.033 0.054 (a. - ~ ) 8.335 X 102 -9.274 X 10 3 

/3 0.0002 -0.0001 0.0005 \I (s - B ) 3.948 X 106 0.234 

Sum of squared errors: 1.319 No. of points: 51 

72 



STATION #: 90 

DATE: 13/09/78 

I 

187.2 
140.2 
64.1 
35.0 
20.4 
11.0 
6.3 
3.4 
2.5 

227.1 
132.0 

56.8 
25.5 
15.0 
8.4 
5.3 
3.4 

P 

O. 
0.34 
0.38 
0.36 
0.29 
0.16 
0.08 
0.07 
0.05 
0.24 
0.46 
0.26 
0.36 
O. 
0.17 
0.09 
0.05 

Sample Temperature: 

mg m 3 

Ch I orophyll: 0.76 

Carbon: 106 

Nitrogen: 17 

2.3 
. 3 

583.0 
.7 

392.8 
9. 1 

251.6 
193.9 
151.9 
101.9 
730.3 
619.8 

.2 
1 

319.1 
250.1 
1 . 1 

.0 °C 

rna 3 

RNA: 4. 

DNA: 7. 

ATP: O. 

n: 11.0 

I 

TUDE: 1\>1 

FIER #: 785118 

P I P I P 

. . . 197.0 0.18 
O . 13.5 0.37 147.3 O. 
O. 730.3 O. 
0.03 641.3 0.01 
0.07 521.6 0.03 
0.12 405.0 0.07 
0.17 334.5 0.08 
0.40 263.9 0.18 
0.34 209.3 0.21 
0.45 159.6 0.25 
0.00 102.8 0.49 
0.01 .4 O . 
0.03 . 2 O . 
0.05 503.2 0.00 
0.10 389.7 0.04 
O. .5 0.07 
0.28 .0 0.14 

on 2.0°C 

ma m- 3 

Phos a C(mg 1 a)-lhr- 1 m- 2)-1: 0.017 

trate: 7. mg C(mg a)-l -1. 0.44 

Sil icate: 6. 13 mg C(lmg Chl -1 -1 m-2 -1: 0.0076 

Ammonia: 0.53 



m 

Parameters and approximate 90% ci in on confidence region 
confidence limits 

Parameter Lower 
II 

A 

(at - ~) 
A 

value 90% con dence 1 t (Ps - Ps) (8 - 8) Constant 

Ps 1.067 0.625 l. 0 II (Ps - Ps) 6.277 1.096 x 102 -1.077 x 103 

a 0.017 0.014 0.020 II (a - ~ ) 1.771xl03 -8.561 X 10 3 

S 0.0076 0.0026 0.0126 II (13 - 8 ) 4.659 X 104 0.020 

Sum of squared errors: 0.110 .No. of po ints: 50 

74 



• 

STATION #: 93 N LONGITUDE: 68°01 'W 

DATE: 14/09/78 7 m FIER #: 785172 

I p P P I P 

165.7 1. 58 2.6 O. 1 .8 1.44 263.9 1. 
114.2 1.44 810. l. 98.8 l. 165.7 1 .55. 
52.8 1. 61 • 1 0.99 886.8 1.89 86.5 1. 
23.4 0.84 650.5 L 767.1 1. 27 
15.3 0.65 589.2 . 742.6 1.41 
9.4 0.34 466.4 1.35 641.3 1.63 
5.0 0.17 325.3 1.38 503.2 1.44 
3.4 0.11 230.8 1.41 365.2 1.52 
2.1 0.03 164.2 1.61 256.2 1.80 

192.7 1.63 79.8 1.44 185.7 1. 75 
117.2 1. 35 853.0 2.20 98.2 1.80 

51.2 1.27 . 1 1. 36 9.3 1.07 
25.8 1. 696.6 1.55 .8 1.07 
14.4 0.68 .9 .35 .2 1.30 
7.8 O. 466.4 l. .0 .89 
5.3 O. .5 . .0 l. 
3.5 O. .2 1.63 9. .38 

Sample Temperature: 0.0 °C I on 0.4 °C 

mg m 3 ""1"1 3 ml"l "'+ ",,"3 

Chlorophyll: 0.36 4. O. at mg Ch 1 a) - 1 h r -1 )- O. 

Ca rbon: 125 DNA: 5. trate: 0.10 mq C(mg Chl a)-l -1. 1.55 

Nitrogen: 23 11 3. a C(,mg ehl -1 -1 m-2 -1: 0.0001 

Protein: 34.6 Ammonia: O. 



STATION: 93 

Ps 

a 

B 

Parameters and approxi 
confidence limits 

Parameter Lower 
value 90% confidence 1 

1 .. 576 1.472 l. 

0.056 0.046 0.066 

0.0001 -0.0002 0.0004 

7 m 

in on confidence region 

A 

" A 

(Ps - Ps) . (a - a) (13 - a) Constant 

(Ps - Ps) 2.593 x 10 6.776 x 10 -1.481 x 104 

(a - ~ ) 7.028 X 102 -6.499 X 10 3 

(8 - S ) 2.752 X 106 0.166 

Sum of squared errors: 0.742 No. of points: 41 

76 



#: 93 

DATE: 14/09/78 

I 

194.8 
134.4 
66.0 
35.9 
19.0 
11.8 
7.2 
4.8 
3. 1 

231.7 
130.7 
60.4 

.3 
16.0 
10.1 
6.9 
4.4 

P 

O. 
0.41 
0.51 
0.49-
0.51 
0.37 
0.29 
0.24 
0.18 
0.18 
0.33 
O. 
O. 
0.43 
O. 
O. 
0.14 

Sample Temperature: 

mg m 3 

Chlorophyll: 0.51 

Carbon: 75 

Nitrogen: 12 

I 

2.6 
. 3 
. 9 

610.6 
503.2 
408.1 
325.3 
240.9 
184.1 
113.5 
846.9 
656.7 

.6 

.5 °C 

rna m- 3 

3. 

DNA: 2. 

ATP: O. 

Protein: .2 

~ 

!N 68°01 'W 

m FIER #: 7851 

P I P I P 

. 10 O. 785.5 O . 
O . O. 626.0 O. 
O . .2 .02 595.3 O. 
0.01 650.7 0.02 481.8 O. 
0.04 533.9 0.06 386.6 O. 
0.08 4.2 0.09 280.8 0.14 
0.12 291.5 0.19 214.8 O. 
0.29 247.0 0.21 173.4 0.29 
0.36 196.4 0.34 
0.50 106.8 0.42 
0.01 
O. 
0.06 
0.04 
0.17 
0.28 
0.42 

0.3 °C 

rna at m-S 

a mg 1 -1 -1 m- 2)-1: 0.048 

trate: 6. C(mg 1 • O. . 
1 i 7. C(!mg -1 -1 m- 2)-1: 0.0033 

Ammonia: 0.06 



STATION: 93 

Parameters and approximate 90% in on joi confidence region 
confidence limits 

Parameter Lower 
II " .... A 

value 90% confidence 1 t (Ps - Ps ) (a. - a.) (8 - 8) Constant 

Ps 0.711 0.628 0.793 II (P s - p s) 1.498 x 10 2.360 x 10 -2.760 x 10 3 

c£ 0.048 0.041 0.056 II (c£ - ; ) 1.824 X 102 -8.230 x 102 

6 0.0033 0.0025 0.0041 II (6 - a ) 1.415x105 0.024 

Sum of squared errors: 0.116 No. of points: 44 
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Nutrient Data and Organic Particulates 



S ation: #1 Da e: 26/08/78 

AREA: Eastern Shore LATI UDE: 44 0 57'N L GITUDE: 61
0

18'W 

Ch:orophyll Carbon Nitrogen Protein RNA DNA 

_ 3 
- 3 - 3 - 3 - 3 

_ 3 
mg m mg m mg m mg m mg m ma m 

0 0.48 186 26 3.94 3.96 
10 0.56 216 22 
20 0.63 158 
32 0.97 148 1 6 
66 0.12 76 12 2.00 0.84 

Depth Temperature Phosphate Nitrate Silicate Ammonia ATP 

m °c +- - 3 mg a\,. m mg at m - 3 mg at m -3 m9 at m - 3 mg rr-' 

0 18,0 0.68 0.30 0.72 0.317 
10 18.0 0.38 0.12 0.77 0.136 
20 17 . 7 1 .09 0.25 0.93 
32 8.0 1 .35 1. 02 2.81 
66 4.0 2.44 6.82 6.06 0.076 

SeC"chi depth (m): 20 

':urface oroduction (mg c m- 3 hr- l
): 3.64 

~verage total radiation during incubation (l~n~levs): 60.2 
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Station: J2 

AREA: Gul f of St, awrence 

Depth 

m 

o 
5 

11 
17 
36 

Depth 

m 

o 
5 

11 
1 7 
36 

Chlorophyll 

m - 3 

0.48 
0.56 
0.55 
1 .05 
1 .03 

Temperature 

°c 

15.4 
15.3 
1 5.3 
1 5.3 
6.7 

Secchi depth (m): 12 

Carbon 

- 3 mg m 

312 
98 

118 
148 

76 

?hosphate 

mg at m- 3 

0.82 
0.92 
0.63 
0.85 
0.98 

Surface oroduction (mg c m-'hr- 1 ): 2.82 

LATIT DE: 4 09iN 

N rogen 

_ 3 

mg m 

22 
10 
10 
18 

6 

Nitrate 

mg at 

0,08 
o .01 
0,03 
0.01 
0.76 

- 3 m 

Average total radiation uring incubation (lanqleys 17.8 

Date: 27 /78 

LONGITUDE: 59027 1 W 

Protein 

-3 mg m 

Si icate 

mg at 

0.60 
0.62 
0.62 
0.57 
1 . D4 

- 3 m 

RNA 

- 3 mg m 

5.54 
6.64 

5.96 

Ammonia 

- 3 mg at m 

o .19 
0.75 

0.58 
0.82 

DNA 

- 3 rna m 

2.73 
2.08 

1 .52 

ATP 

mg 11'-3 

0.270 
0.316 

0.204 



S ation: II 

AREA: r~ o elle Isle 

Chlorop 11 Carb n 

m mg m - 3 - 3 mg m 

0.76 138 

Depth Temp'erature Phosphate 

m °c mg at m- 3 

o 7.8 0.86 

S e c't hid e p t h ( m) : 

Surface oroduction (mg c m- 3 hr- 1 ): 

LAT TU E: 51 0 43!N 

Nitr gen 

-3 mg 

23 

Nitrate 

- :I mg at m 

0,04 

Average total radiation during incubation (lanqleys): 

82 

00. e: 28/08 78 

LONGITUDE: 55
0

S8'W 

Protein 

- " mg m 
~ ---_._---_ ... _--

38.7 

Silicate 

-3 mg at m 

.77 

RNA 

mg m - 3 

13.42 

Ammonia 

-3 mg at m 

0.44 

DNA 

_3 
m9 m 

2.76 

ATP 

mg w- 3 

0.310 



Stat~on: #4 

AREA: La::''''c-dor Sea 

Depth Chlorophyll 

m mg m - 3 

a 0.54 

Depth Temperature 

m °c 

a 6.5 

Sec.chi depth '(m): -

Carbon 

- 3 mg m 

106 

Phosphate 

mg at m- 3 

0.86 

Surface production (mg c m- 3 hr- 1 ): i .48 

LAT:-:-UDE: 56°07 iN 

N r gen 

- 3 mg m 

19 

Ni rate 

mg at 

.48 

- 3 m 

Average total radiation during incubation (langleys): 35.6 

Date; 29/08/78 

Pr tein 

- 3 mg m 

28.4. 

Silicate 

. - 3 mg at m 

1. 75 

LONGITUDE: 55
0

44'W 

RNA 

- 3 mg m 

7.66 

Ammonia 

mg at 

0.32 

- 3 m 

DNA 

ma m -:) 

4.99 

ATP 

mg rr- 3 

0.222 



a 3 0 

AREA: Labrador S a LAT TUDE: 0°52 N LONG ITUDE: 56°41' 

Depth Chlorophyll Carbon N rogen rote n RNA DNA 

m mg m. - 3 - 3 - 3 - 3 - 3 -3 mg m m m mg m mg m mo m 
.0' 

0 1. 32 217 33 S3.4 13.01 10.58 
4 1. 08 192 26 49.5 9.44 8.26 
8 1. 02 34 

13 1. 09 178 32 
27 1. 21 180 31 93.0 15.24 12.21 

Depth Temperature Phosphate Nitrate Silicate Ammonia ATP 

°c mg at m - 3 - 3 -3 - 3 ~ 

m mg at m mg at m mq at m mg [11--

0 6.8 1 .62 1 . 1 6 1 .25 0.22 0.390 
4 6.8 1. 68 1 .38 1. 21 0.32 0.524 
8 6.8 1.11 1. 31 1. 17 0.46 

13 6.8 1. 18 1. 17 1. 02 0.39 
27 7 . 5 1. 98 2.42 1.44 0.41 0.444 

Se<;chi depth (m): 9 

Surface production (m~ c m- 3 hr- 1 ): 3.42 

Average total radiation during incubation (lanqleys): 32.0 
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--- - -- ~- ------ --~-----

Station: # 

AR Davis Str t 

Depth Ch orophvl1 

m mg m -:> 

o 2.00 

Depth pe ature 

m °c 

o 5.0 

Sec"chi depth (m): -

Carbo 

- :1 mg m 

397 

Phosphate 

mg at m- 3 

Surface production (mg c m- 3 hr-); 4.73 

LAT T DE: 63039! 

N t gen 

mg m -:1 

41 

Nitrate 

- 3 mg a m 

. 

Average total radiation during incubation (lanqleys): B.2 

--~-----.---- --'-'- ---_.- ---- .--------. _. -- --- ~-- ---~.-

Date: 31/0 /78 

rotein 

- 3 mg m 

69.2 

Silicate 

. - 3 mg at m 

0.79 

LONGITUDE: 56 0 36'W 

RNA. DNA 

-3 -3 mg m ma m 

24.14 11.82 

Ammonia ATP 

m9 at m- 3 ma ~_3 

0.00 .442 



S a ion: o e: 01/J978 

AREA: Davis Str t LAT UDE: 67°23 N LONG ITUDE: 58°39' W 

Ch10rop 11 Carb n Nitrogen otein RNA DNA 

mg m - 3 - 3 _3 - ;; - s ma m - 3 I1g m mg m mg m mg m 

0 O. 9 170 23 22.0 5.44 3.84 
8 0.23 88 8 8.6 7.00 4.46 

16 0.12 140 20 
26 1. 38 14C 24 
54 0.09 6 7.0 1. 89 1. 13 

Depth Temperature Phosphate Nitrate Silicate Ammonia ATP 

m °c mg at m 
_ 3 

9 at m- 3 mg at m -3 mg at m - 3 mg w- 3 

0 3.0 1 .70 0.04 0.83 0.06 0.182 
8 3.0 1 . 71 0.01 0.92 0.00 0.236 

16 1 .46 0.05 0.80 0.00 
26 2.22 5.94 8.77 0.08 
54 0.5 2.48 8.11 10.66 O. 0.025 

Sec"chi depth (m): 18 

Surface Droduction (mg c m- 3 hr- 1 ): 0.63 

Average total radiation during incubation (lanqleys): 16.0 
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Station: #1 

AREA: Baffin B LATI UDE: 69° IN 

Depth Chlorophyi1 Carbo N 

_ :3 .. 3 _3 
m mg m mg m mg m 

0 1. 40 '·242 27 
8 1. 33 199 23 

13 1.4 288 24 
18 8.30 308 50 
27 2.08 118 18 

Depth Temperatu e Phosphate Nit ate 

m °c t - 3 mg a m mg at m -3 

0 1.2 1 .74 .02 
8 1.0 2 .. 16 . 

1 3 .. I .2 2.19 0.05 
18 ... 4 1 .64 .15 
27 .. .6 2.12 .88 

Se~chi depth (m): 9 

Surface product~on ( c m- 3 hr-:): 1.52 

o.verage total radiation during incubation (lanqleys): 1.2 

te: 0 j09/ 8 

Protei 

-3 mg m 

29.7 
30.7 

57.2 

Silicate 

mg at m - 3 

6, 
6.62 
6,79 
5.72 

12.06 

LONGITUDE: 65°23 'W 

RNA 

-3 mg m 

16.56 
15.68 

8.78 

Ammonia 

mg at 

0.12 
0.01 
O. 
O. 15 
0.05 

o 

ma m .. 3 

4.30 
4.70 

3.53 

ATP 

rr- 3 

0.376 
.49 

0.2 



Station: /I 8 D e: 0309/78 

AREA: Scott In e LATITUDE: 71°37 W L~NGITUDE: 69 0 18'W 

,-----------------,-------------

m 

o 
4 
9 

14 
30 

Chloroph 1 

_ 3 
mg m 

0.34 
0.37 
0.35 
0.46 
4.06 

Carbon 

- 3 mg m 

- 198 
211 
21 2 
296 
289 

Nitrogen 

- 3 mg m 

25 
22 
22 
28 
40 

rotein 

- 3 mg m 

29.4 
25.9 

41 .4 

RNA 

mg m - 3 

6.30 
7.82 

18.13 

DNA 

-3 ma m 

4.28 
4.94 

9.18 

---------------------------------------------------,--------------------------------------------------------------------------
Depth Temperature Phosphate 

m °c mg at m- 3 

0 2 . 1 2.40 
4 2.0 2.28 
9 2.2 1 .84 

14 1 • 7 2.42 
30 -1.4 3.05 

Se~chi depth (m); 10 

Surface ~roduction (mg c m- 3 hr- 1 ); 0.63 

Nitrate 

- 3 mg at m 

0.04 
0.01 
0.07 
0.08 
3.98 

Average total radiation during incubation (lanqle/s): 13.2 

88 

" 

S~licate Ammonia ATP 

mg at m - 3 mg at m -3 mg 1T'-3 

5.40 O. 13 0.214 
5.43 0.03 0.278 
5.20 0.17 
5.48 O. 14 
7.63 0.08 0.566 



Depth 

m 

• 

St tion: 

AREA: t I 

Chlor phvl1 

_ 3 
mg m 

Carbo 

- 3 mg m 

LA T TOE: 71 0 5 N 

9 m -:I 

a 

tein 

-3 mg m 

LONGITUDE: 70
0

03
1

W 

RNA 

-3 mg m 

DNA 

mq m- 3 

---------------------------------------------------,--------------------------------------------------------------------------------------------
o 
4 
9 

14 
30 

Depth 

m 

0.38 
0.42 
1. 21 
3.54 
3.90 

Temperature 

°c 

229 
19"1 
374 
456 
189 

Phosphate 

mg at m":'3 

27 
18 
36 
42 
29 

Nitrate 

mg at - 3 m 

29. 1 
26.4 

47.3 

Si icate 

- 3 mg at m 

6.48 
8.66 

16.26 

on i a 

- 3 mq at m 

5. 18 
5.54 

5. 16 

ATP 

mg IT'-3 

-------------------~.--.-------------------------------------------------------

o 
4 
9 

14 
30 

1.2 
1.2 
1.2 
1 . 1 

-0.9 

Secchi depth (m): 10 .. 

1 .84 
1 .59 
2.10 
2.25 
2.04 

Surface G~oduction (mg c m- 3 hr- 1 ): 0.67 

0.18 
0.04 
0.03 
0.01 

.48 

~verage total radiation during incubation (lonqleys): 7.2 

2.09 
2.02 
1.60 
1. 24 
9.66 

0.10 
O. 
O. 13 
0.22 
0.29 

0.322 
0.3 6 

0.469 



s 

AREA:Sc t 

----------------------------,-------
Depth 

m 

o 
4 
9 

14 
30 

Depth 

m 

o 
4 
9 

14 
30 

Chlorophy1 

_ 3 

m 

O. 9 
0.38 
0.89 
5.61 
3. 8 

Temperat re 

°c 

0.5 
-0. 
-0.9 
-1.2 
-1.5 

SeCchi depth (m): 10 

1 e 

Carbon 

- 3 mg m 

196 
223 
294 
408 
181 

Phosphate 

mg a m - 3 

1 .67 
2.07 
o . i 3 
0.69 
2.56 

:urface oroduction (mg c m- 3 hr- t ): 0.80 

ate: 5 9 8 

LAT E: 7,° 18 N LONGITUDE: 70°38' 

Nit ogen rotei 

_ 3 
9 m - 3 

1 6 39.8 
27 4.3 
32 
51 
35 63.5 

Nitrate Silicate 

9 at m - 3 mg at m - 3 

0.25 4.56 
0.02 .50 
0.13 3.45 
0.69 3.86 
4.68 10.67 

RNA 

- 3 mg m 

7.65 
7.24 

16. 12 

Ammonia 

ma at m - 3 

0.00 
0.01 
0.04 
o. 
0.20 

DNA 

-3 ma m 

3.83 
4.80 

6.01 

ATP 

ma 11'-3 

0.197 
0.280 

0.411 

ll.verage total radiation during incubation (lanqleys): 10.0 

• 



• 

St t on: #5 Da t 07/0 / 8 

AKEA: Bu han G If LA I 0 2°'5 N ~ONGITUOE: 72
0

11
1
W 

Depth Chlorop Ca bon N t 9 P otein RNA DNA 

_ 3 
- 3 

_ 3 
- 3 - :3 

_ l 
m mg m mg m 9 m mg m mg m ma m 

a 0.34 203 31 42.3 5.72 3.97 
5 0.30 161 24 34.5 8.67 3.94 

10 0.38 410 38 
16 0.58 282 2 
33 3.70 243 " 56.3 17.95 3.94 L 

Depth Temperature Phosphate Nit ate Silicate Ammonia ATP 

°c - :3 
at m - 3 mg at tTl 

- 3 ma at m - 3 mg rr- 3 m mg at m- m 

a 0.0 0.68 0.15 2.84 0.00 0.3 6 
5 -0.4 0.58 .04 2.70 0.00 0.318 

10 -0.8 0.63 .04 2,97 0.04 
16 -0.- 9 0.48 0.06 2.82 0.07 
33 -1. 2 1. 1 a .59 8.02 0.10 0.573 

Se<;.,ch i depth (m): 11 

Surface oroduction (mg c m-'hr-'): 0.81 

A.verage total radiation during incubation (lan(jleys):. 15.8 



Stat ° :# 9 a I 9/ 

RE B c a G 1 LATI UDE: 71° 8
1 LONGITUDE: 72

0
18'W 

---
Depth Chlorop , , Carbon Nitrogen P otein RNA DNA I I 

m mg 
_ 3 

mg m - 3 mg - 3 mg m -3 mg m - 3 mg m -:) 

0 0.30 162 24 47.3 11 .88 3.86 
4 0.30 144 22 3 ,2 9.08 3.32 
9 0.64 270 32 

14 2.66 282 50 
30 2.75 140 26 33.6 10.53 2.57 

Depth Temperature Phosphate Nitrate Silicate Ammonia ATP 

m °c t _3 mg a m 9 at m -3 mg at m -3 rna at m - 3 mg IT'-' 

0 0.8 0.50 0.06 3.36 0.00 0.216 
4 0.7 0.62 0.06 3.46 0.00 0.254 
9 0.3 0.70 O. 1 3.24 0.04 

14 -0.8 0.84 0.01 3.89 0.00 
30 -1.4 1. 07 4.19 10.72 0.04 0.313 

Sec;.chi depth (m): 10 

Surface production (mg c m-'hr- l ); 0.80 

~verage total radiation during incubation (langleys): 15.5 

92 
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" 

St # Da te : / 8 

AREA: Baf A I D 72 LONGITUDE: 73 0 39'W 

Depth Chlorophy 1 Ca bo N t e P atein RNA ON 

---
- 3 - 3 _ 3 - :> -3 - 3 m m~ n mg m 9 m mg m mg m m9 m 

0 0.38 168 2 4 9 9.00- 5.60 
4 0.44 185 23 38.8 9.60 6.80 
9 0.46 160 24 

14 0.46 148 2 
30 2.02 220 2 38.4 10.86 5.32 

Depth Temperatu e Phosphate Nit ate Silicate Ammon a ATP 

m °c mg at m- 3 mg at m - 3 mg at m - 3 mg at m - 3 rr- 3 

0 0.3 0.55 0,04 2.76 0.00 0.34 
4 0.3 0.66 0,0 2.78 0.02 0.236 
9 0.3 0.04 2.79 0.02 

14 0.3 0.45 . 05 2.80 O • 
30 -1.3 1 .12 .38 8.05 0.26 0.416 

Se~chi depth (m): 0 

Surface oroduction (mg c m- 3 hr- 1 ): 0.74 

~verage total radiation during incubation (lanQleys): 24.5 



S ation: # Da 9 8 

AREA: L nc st S n L T U E: 73 0
47 i N LONGITUDE: 79

0
S9'W 

Depth Chloroph 11 Carb N i r ge ro te i RNA DNA 

m ma m - 3 mg m 3 ma 3 mg m - 3 mg m - 3 m9 m - 3 

0 4.28 302 48 5.6 22.13 3.47 
3 4.44 287 51 8.3 22.13 4.38 

24 5.64 275 53 158.4 22.80 4.62 

Depth Temperatt.:re Phosphate Nitrate Silicate Ammonia ATP 

m °c mg at m- 3 'mg at m - ::I mg at m - 3 mg at m - 3 mg rr- 3 

'" 0 0.0 0.64 0.40 2.34 0.04 0.651 
3 0.0 0.76 0.46 2.76 0.04 0.710 

24 -0.5 0.71 0.42 2.28 0.03 0.652 

Sec .. chi de;J~h ~;::i: 8 

Sur f ace 0 r c c: ~ c t ~ 0 r. ( ;,; gem - , h r - , ): 5. 64 

Average total radiation during incubation (lanqleys): 23.5 

94 



• 

St t 0 # at 1 / I 8 

AREA: La cas S nd ° LA I DE: 4 6 LONG I TUDE: 78°02 I W 

--------------------------------,~""---"-------------------------------, 

Depth Chloro hvl1 Car 0 

m mg m. - 3 - 3 mg m 

0 0.62 216 
5 0.55 210 

11 0.58 220 
17 0.67 209 
36 4.90 319 

Depth Temperature Phosp ate 

m °c t -3 
f mg a m 

0 0.0 0.41 
5 0.0 0.34 

11 .0 0.58 
1 7 -0.2 1 .04 

-0.5 0·.72 

Sec .. chi d e p t h ( m) : 1 

Sur f 2. C e pro due t ion (mg c m - , h r - I ): O. 73 

9 

9 m - 3 

28 
5 

26 
"28 

5 

Nitrate 

9 at m 

.07 

.02 

.01 
0.02 
2.00 

- 3 

Average total radiation during incubation (langleys): 16.5 

P tein 

- 3 mg m 

42.7 
25.8 

102.4 

Silicate 

mg at m - 3 

0.26 
0.30 
0.26 
0.25 
2.04 

RN 

mg m - 3 

13.90 
14.35 

33.93 

Ammonia 

mg at m - 3 

0.16 
0.03 
0.20 
0.22 
O. 1 2 

DNA 

m9 m- l 

6. 16 
5.54 

8.11 

ATP 

mg fTl- 3 

0.305 
0.34 

0.873 



tio 

ARE Baffin y 

Depth Chlorophyll C rb n 

m mg r - 3 mg m 

0 2.16 4 
3 1.44 255 

24 1. 39 162 

Depth Temperature Phosphate 

m °c mg at m - 3 

0 -0.2 0.55 
3 -0.5 0.47 

24 -1. 0 1. 02 

Se!!ch i depth (m): 8 

5urface oroduction (mg-c m- 3 hr- 1 ): 2.90 

LATI UOE: 7 °32 

ro gen 

-3 m m 

4 
3 
23 

Ni rate 

mg at m 

0.95 
0.06 
4.35 

-3 

Average total radiation during incubation (lanqleys): 12.8 

96 

• 

otein 

9 m - 3 

80.2 
73. 1 
42.2 

Silicate 

mg at m - 3 

2.04 
1 .30 
5.51 

o 8 

LO GITUDE' 76
0

04'W 

RNA 

- 3 mg m 

25.47 
17 .46 
14.06 

Ammonia 

m9 at m - 3 

0.20 
0.14 
0.00 

DNA 

- 3 m9 m 

6.94 
7. 08 
8.17 

ATP 

mg rr- 3 

0.624 
0.572 
0.396 



Depth 

o 
5 

11 
17 
36 

m 

Depth 

o 
5 

11 
1 7 
36 

m 

St 

AREA: Ba fin 

Ch1orophyll 

_ 3 
mg m 

0.76 
0.70 
0.78 
0.94 
0.76 

Tempe ature 

0 

-0.4 
-0.4 
-0.4 
-0.4 
-1 .3 

Se~ch i depth (m): 12 

n: # 

a bo 

mg -3 

249 
236 
203" 
267 
106 

Phosphate 

mg at m- 3 

0.45 
0.40 
0.49 
0.54 
1. 27 

Surface production (mg-.c m- 3 hr- 1 ): 1.06 

.. It 

LATITU E: 75°58 

Nitr n 

_3 
mg m 

32 
26 
30 
28 
17 

Nitrate 

mg at m 

0.09 
0.06 
0.04 
0.03 
7.52 

- 3 

l\verage total radiation durinq incubation (lanqleys): 19.2 

t 

r tein 

- 3 mg m 

.8 
43.5 

33.0 

Silicate 

mg at m -3 

1 6 
1 .52 
1.46 
1. 39 
6.62 

o 7 

LONGITUDE: 74 0 21 ' W 

RNA 

- 3 mg m 

17.68 
15.90 

14.97 

Ammonia 

mg at m - :3 

0.00 
0.00 
0.06 
0.07 
0.53 

DNA 

ma m - 3 

7 . 17 
6.84 

7.54 

ATP 

mg rr- 3 

0.130 
0.390 

0.258 



San: a e: 409/78 

A E a fi Ba LATITUDE: 74°5 ' LnNGITUOE: 68°01 W 

Depth ehl orophy~ ~ CCit::Jon Nitroqen rotein RNA DNA 

_ 3 
- 3 

_ 3 - 3 - 3 - ::I m mg m mg m mg m mq m mg m ma m 

0 0.38 200 22 3.8 14.34 6.94 
7 0.36 125 23 34.6 14.79 5.62 

14 1 . 38 232 40 
22 3.84 
45 0.51 75 12 25.2 3.52 2.62 

Depth Temperature PhoSpr,6-l:2 Nitrate Silicate Ammonia ATP 

m o~ mg at m 
_ 3 

mg at m - 3 mg at m - 3 :na at m - 3 mg rr- 3 
L-

0 -0.8 0.52 0.04 3.70 0.00 0.262 
7 -0.6 0.57 0.10 3.88 0.01 0.380 

14 -0. 0.53 0.04 2.64 0.09 
22 -1. 3 0.62 0.98 3.76 0.03 
45 -1.6 1 • 01 6.40 7.32 0.06 0.286 

Secchi depth (m); 15 .. 
'-; u r f ace !J rod u c t ion ( m 9 c ;n - • h r - ! ): O. 7 6 

l\verage total radiation during incubation (liln<llevs): 13.0 
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Incident Surface Radiation 



~ I~lri. T. 20/08 27/08 12 12 !30/08 13 '08 '09 '09 j '09 )9 19 )9 109 11 11/09 12/09 1 1 

0600 1 1 1 1 1 I 1 1 1 
0700 - 3 3 3 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 

0800 - 1 10 12 6 2 8 1 4 2 3 2 2 2 4 3 1 1 2 2 

0900 21 6 22 19 10 6 13 1 6 4 5 4 6 4 9 8 1 4 4 5 
1000 38 10 35 39 18 8 14 2 11 6 7 4 0 8 14 16 4 6 8 9 

1100 51 26 42 42 30 10 12 5 19 8 12 9 13 19 18 16 19 9 16 7 
1200 57 15 38 29 40 9 25 7 17 11 16 12 20 18 29 17 19 18 20 10 
1300 72 20 53 32 40 8 17 11 16 12 20 13 20 17 37 19 16 18 19 13 

1400 57 11 56 34 23 5 28 12 15 12 15 14 18 32 39 26 12 22 22 14 
1500 55 26 46 29 20 4 24 10 16 12 14 18 18 32 39 32 13 23 15 15 
1600 64 49 45 15 11 7 10 11 15 11 10 16 20 39 35 35 10 15 17 1=.. 
1700 51 39 31 6 8 7 6 7 10 10 10 12 14 31 31 29 8 20 13 16 

I 1800 36 20 20 4 6 <4 4 5 12 7 8 5 12 17 22 19 8 13 10 10 

1900 20 20 10 2 3 3 2 4 6 4 8 2 7 16 15 15 8 11 5 8 

2000 4 2 1 1 1 1 1 2 4 2 4 2 4 8 5 10 4 8 3 3 

2100 1 1 1 1 1 1 1 3 2 4 2 4 1 1 

2200 1 1 1 1 1 1 1 1 1 1 1 
2300 1 -- -

1 

.- >'- ., • 
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FIGURES 
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65° 60° 55° 50° 45° 

Fig. 1. Station locations in Gulf of St. Lawrence and Labrador 
Sea. 
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Fig. 2. Station locations in Davis Strait and Baffin Bay. 


