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Abstract 

Irwin, B., Caverhill, C., Dickie, P., Horne, E., and Platt, T. 1986. 
Primary productivity on the Labrador Shelf during June and July 1984. 
Can. Data Rep. Fish. Aquat. Sci. No. 577: iv + 162p. 

During the period 25 June to 4 July 1984 a series of primary 

productivity experiments were coaducted on board CSS Hudson on the Labrador 

Shelf. In this report we make available the raw data and also the fitted 

light saturation parameters. 

Irwin, B., Caverhill, C., Dickie, P., Horne, E., and Platt, T. 1986. 
Primary productivity on the Labrador Shelf during June and July 1984. 
Can. Data Rep. Fish. Aquat. Sci. No. 577: iv + 162p. 

Pendant la periode du 25 juin au 4 juillet 1984 une s~rie 

d'experiences de productivite primaire ont ete effectu~e ~ bord du CSS 

Hudson sur Ie plateau du Labrador. Dans ce rapport nous presentons les 

donnees brutes sur ces experiences ainsi que les param~tres qui furent 

calcul~es pour representer les courbes de production en fonction de la 

lumi E;re. 
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Introduction 

This is the eleventh in a series of data reports giving results of 

experiments on photosynthetic production versus light intensity for natural 

phytoplankton populations in the North Atlantic and adjacent waters north 

of SOoN. Samples were collected from C. S. S. Hudson between 25 June and 4 

July 1984 on the labrrldor Shelf NE of Newfoundland. This was a joint 

cruise with the Ocean Circulation division of the Atlantic Oceanographic 

Laboratory. 

Sampling 

Water samples were collected using a modified continuous pump sampler 

(Irwin et al. 1985). Sampling depths were determined from physical (e.g. 

mixed layer dept h) or biological (e.g. chlorophyll maximum) parameters at 

most stations. At stations where no productivity measurements were made, 

samples were collected at standard oceanographic depths. 

A single sample of ice algae was collected in an area where there was 

>9:10 ice cover. The algae was collected with a plastic bucket by pushing 

it below the surface between freshly opened cracks in the ice cover. In 

this way a brown slurry of ice granules containing algae was retrieved. 

Methods 

Productivity 

Primary productivity was measured using the 14C method and the oxygen 

evolution method. The 14C method was essentially as described by 

Strickland and Parsons (197.2). 20 llCi of sodium bicarbonate 14C was added 

to each of 42 light and 2 dark bottles containing approximately 100 mls of 

sample. Bottles were placed in temperature controlled incubators and 

incubated for periods ranging from 2 to 4 hours. Incubators were of 2 

different types. Re plicate samples were incubated in standard temperature 
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controlled incubators (Irwin et ale 1983) and in a new design which used 

square bottles (lBrsen, in prep.). In this incubator illumination was 

supplied by a 250 watt tungsten halogen lamp (Gilway technical lamp # 

L7391). The output from the lamp was passed through a beam collimator and 

then through a series of mirrors to give the desired light levels. 

For the oxygen evolution method the high precision Winkler technique 

of Williams and Jenkinsen (1982) was used. 42 light bottles, 3 dark and 3 

time zero bottles were filled for each experiment. The time zero bottles 

were fixed immediately after filling. Bottles were incubated in the 

standard incubators for 4 hours. 

Photosynthetic Action Spectra 

The spectral distribution of the initial slope a of the PI curve was 

investigated using measurements of photosynthesis on a modified 

photosynthetron CLewis and Smith, 1983). 1 mCi of sodium bicarbonate 14C 

was added to 125 ml of sample and mixed thoroughly. 1 ml aliquots were 

then dispensed into 7 ml glass scintillation vials. The vials were placed 

into a temperature controlled bored aluminum block which admitted light 

from below. This block was mounted on a 5 em thick glass cuvette through 

which sea water was pumped to remove heat from the light source. The light 

source was a 2000 watt tungsten halogen lamp (New Haline OHD 2000). Custom 

built narrow band pass filters (P.T.R. Optics, Waltham, Mass.) provided 12 

wavebands from 400 to 675 nm every 25 nm with the half maximum band pass 

equal to 25 nm. Variations within a band pass was achieved by placing 

nickel neutral d,;l1sity screens (Perforated Product s) over the narrow band 

pass filter. 

Incubations were for 1 hour at \>Jhich time 0.5 ml of 6N hydrochloric 

acid was added to each vial. Vials were shaken for 1 hour in a fume hood 
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to remove inorganic HI 4 C03 • The acid was neutralised with 0.5 ml of 6N 

sodium hydroxide and then 5 mls of scintillation cocktail (BDH #R046967) 

was added and vials counted in usual way. 

Chlorophyll 

Replicate 100 mls of sample were filtered onto 25 mm Whatman GF/F 

filters. Chlorophyll was extracted for 24 hours with 85% acetone at oDe in 

the dark. The fluorometric technique of Yentsch and Menzel (1963) as 

modified by Holm Hansen et al. (1965) was used to estimate chlorophyll 

concentrations. 

Organic Particulates 

Samples for particulate organic carbon and organic nitrogen were 

filtered onto precombusted 25 mm Whatman GF/F filters. Filters were 

analysed by combustion in a Perkin Elmer Model 210 CHN analyser. 

Nutrients 

Samples for nitrate silicate and inorganic phosphate were collected 

from most sampled depths. Vials were stored frozen at -20°C and later 

analysed in the laboratory using a Technicon II Autoanalyser. Nitrate was 

measured using industrial method 158-7 1W, silicate with method 186-72W and 

phosphate with method 155-71W. 

Incubation and incident light 

Photosynthetically Active Radiation (P.A.R.) was measured at each 

bottle position in the incubators with a Biospherical Instruments 41T 

quantum meter (Model Q. S.1. 100). 

Total incident light was measured with an Eppley 40 junction black and 

white pyranometer (Model 8-48) and P.A.R. with a 21T quantum sensor (1icor 

1i 1905). Output from both instruments was integrated hourly and logged on 

a 1icor 1i 550 printing integrator. 
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Estimation of Photosynthetic Parameters 

Measurement of specific production pB and irradiance I were used to 

estimate parameters in the equation of Platt et a1. (1981), 

P B = P S (I _ e -a. I Ip s ) e -8 I Ip s 

P
s 

(mg C Chl-1 h-1 ) is the light saturated rate of photosynthesis in the 

absence of photoinhibition, a (mg C (mg Chl)-l h- 1 w-
1 

m-
2

) is the initial 

slope of the PI curve and 8 (same units as a) is a parameter.that 

characterises photoinhibition. Complete details of the fitting,routine are 

given in Irwin et a1. (1982) and a discussion of the mathematical basis for 

this technique is given in Irwin et al. (1980). 

Acknowledgements 

We wish to thank Dave Rudderham and Jeff Spry for their assistance in 

the analysis of samples and preparation of data for this report. 
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Light saturation data and related biomass and inorganic 

nutrient measurements 
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Units 

p 

I = 

Ps mg C mg Chr1 h-1 

Organic particulates are in mg m- 3 and inorganic nutrients in mg at 

m-3 • The 90% confidence interval for Ps ' a and B are shown in the closed 

brackets below the estimates for each parameter. 
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.14 

.Jf3 

.01 

.ul 

PARAMETft< 

ALPHA r 
( 

-1.2 C 

11.67 

484 

78 

.117, 

140 
89 
43 
31 
13 

5 
1 

.0 

.2 

.1 

VALUES 

.128 
.138 ) 

1.26 132 
1.40 6ft 
1.43 39 
1.24 19 

.96 12 

.55 4 

.10 1 

.04 .5 

.03 .2 

.01 • 1 

BETA r 
( .OCn7, 

INCUBATIOt\l TEMP 

NITRATE 

SILICATE 

PHOSPHATE 

1.~2 
1.85 
1.4A 
1.39 

.94 

.40 

.t4 

.02 

.04 

.04 

.QO~9 

.\,)041 

~.5 C 

.24 

3.81 

.44 

r-' 
00 

-~~-~~~~~~~-~~~~~~-



- .. ' .. ilia .. __ .. ' ......... _ ....... __ .. -." _ 

LARRAOOR SE~ 1984 

t ~T "'4 30.0"'N LnMG Sf 20.00'W DATE l7/06/34 TCE ALGAE 

T P T p I p I P 

~ 1;0 .Ql 3.:;)1 .88 243 1.13 239 1.0~ 
J 8'7 , .'~ 0 148 1.61 132 1.41 104 1. 40 

77 1.~O 61 1.~3 50 1.64 48 1.59 
4" 1.f..9 35 1.63 32 1.66 24 1.55 
IE 1.34 17 1.,2 1:: 1.30 13 1.58 
1.1 , .22 10 1.13 7 .88 7 .7~ 

"i .oB '5 .56 4 .4() 3 .40 , • ., n 2 .4') 2 .17 2 .17 
i .21=' 1 .08 .Q .21 .9 .06 

.6 .O? 

PARAMETER VUUES 

PS r 1.'H ALPriA I .1'> 7 BETA r .0037 
( 1. b 1, 1.13 ( .15:3, .177 ) ( .0032, .0043 

f-' 
~AMPlt TEMP -1.5 C It-.lCU~ATION TEMP 1.0 C '" 

CHI.OROPdYLL : 15.~5 NITRATE .00 

C AQ qnN 3114 SlLIC~TF 2.73 

NITRIlGEN 387 P40C;PHATE .65 

.~~----------------------------------------------~~--~==~~~~~~~----____ ~~~~~--__ ~~~~~=-~~~~~~~~~~--"~~~~~~~'~"~"~'~""MmLg~M~~~£~~'~U 



LA8RADOR SEh 1984 

In 5'7 47.?O'N LONG 134 37.40''.1 DATE 2 P /JI,/84 D>=PTH 40 M 
----------------------------------------------------------------------------------

T 

2. 27 
1. 41) 

Q7 
:5} 
20 

9 
e 

~ 

? 
.8 

PS 

I' T 

.63 iZ3 

.98 1 2 p. 
1.01 f.7 

.97 47 

.d4 20 

.79 Q 

.r:;7 ::: 

.37 2 

.17 1 

.f)~ .7 

t 1.02 
.98, 1.00 

SAMPLE TEMP 

C!-lLOPOP~YLL t 

CARI3"N 

NITR[1GF'~ 

p I 

.41 21'5 

.9? 92 

.93 62 

.~3 ze 

.85 16 

.Rb 7 
.68 4 
.42 2 
.23 1 
.15 1', . ~' 

PARAMtTER VALUES 

ALPHA I 
( 

-.2 C 

2.73 

435 

54 

.155, 
.171 

.185 ) 

p I 

.81 171 

.95 90 

.92 62 
1.05 27 

.88 16 

.69 7 

.47 4 

.25 r .24 

.15 

~t fA I 
( .0013, 

INCU1=\ATION TEMP 

NITRATF 

SILICATE 

PHOSPHATE 

:, 

p 

.72 

.99 

.92 

.83 

.93 

.74 

.40 

.~2 
.14 

.0017 

.D02:? 

1.0 C 

1.39 

6.54 

.25 

N 
a 

. .-' - .. ......... .. ' .. - .. ''-' .... - .. - ..-' -



-~-~~~~~~-~~~~~~~--

LABRAOOR SEA 1984 

I AT ~e 47.'0'N LPNG 54 17.40'W DATE ?8/0S/R4 ~EPTH ~0 ~ ----------------------------------------------------------------------------------T P T PIP I P 
--~-------------------------------------------------------------------------------

311 1.77 
4'5 '3.25 

1', 2.42 
.7 .79 
.3 ell 
.2 .14 

\"Ie:: : 3.18 
( 3.24, 3.:;;:' 

SAMPLE TEr1P 

C H LOR 11 P !H L L 

CARPnN 

~I! T 1<1"1 G F 'J 

1'36 
16 

'? 
.f:J 
.3 
.1 

2.12 116 
~.20 15 

• 7 f! i 
.25 .5 
.40 .2 
.19 

PARA'1ETER VALUES 

ALPHA: .728 
( .~54, .802 ) 

.2 C 

.'59 

305 

3£< 

2.60 47 3.10 
2.91 7 2.t:P 

.32 .9 .42 

.51 .4 .37 

.17 .2 .51 

qETA: .0060 
( .1046, .0074) 

PICUqATION HMo 2.0 C 

NITRATE .00 

SILICATE 6.01 

PHOSP4ATE .16 

,N 
f-' 



LABRAOOR SEA 1984 

LhT ,,~ 47.Z()'N LONG S4 37.40'101 OATf 28/06/84 DEPTY 50 ~ 
----------------------------------------------------------------------------------

T 

2 P7 
1 r=; 'i 

qn 
47 
?P 

15 
4 
1. 
'" • 

.2 

Clc:,-

( 

p 

1.43 
1.4 Q 

1.1 A 
1.19 
1.24 

.'7" 

.2? 
• 1 (l 
.07 
.Or 

: 1.34 
1.29, 1.'39 

'AMPU; Tt,"1P 

CHL flROPI-lYll 

CAR q ON 

NITPflGE'l 

T 

215 
144 

71 
45 
23 

Q 

2 
.9 
.4 
.2 

p 

1.42 
1.18 
1.40 
1.2b 
1.23 

.66 

.20 

.04 

.03 

.02 

PARAMETER 

ALPHA . . 
( 

-.2 C 

1.~O 

? 90 

41 

.104, 

I 

195 
136 

63 
43 
20 

7 
2 

.7 
• 3 
.2 

VALUES 

.112 
.121 ) 

p I 

1.31 167 
1.24 11'> 
1.38 52 
1&34 32 
1.29 16 

.64 " J 

.09 2 

.03 .6 
,.13 .3 
.05 .1 

'lETA : 
( -.Ou03, 

l\ICU~ATION TEMP 

'1ITRATE 

SILICATE 

?HOS P-U TI: 

p 

1.:;'0 
1.26 
1.1-9 
1.17 
1.02 

.46 

.1!:' 

.11 
• J '3 
.04 

.;)OJO 

.0003 

2.0 C 

5.53 

7.27 

.75 

tv 
tv 

-~-~~~~~~-~~~~---~-
-~------------------------------------==,,'-""-="=,~-



.... _~ .. _i" _.~ .. ___ ......... _ .... __ 
LABPADOR SEA 1984 

LAT :;'; 47.'o'''l l~NG 54 37.40'W DATE 28/0~/~4 DEPTH 60 M 
----------------------------------------------------------------------------------

T p I p I p I p 

371. 1.le 287 1.03 239 .96 215 .91 
1 q~ 1.12 144 .97 116 1.17 80 l.u4 

71 1.13 63 1.00 52 1.04 47 .'J3 
4r:: .91 43 ].09 3l .'10 28 .9'5 
23 1.(.;1 20 .96 1~ .70 15 .86 

0 .72 7 .5':> 5 .3~ 4 .3'5 
2 .23 2 .23 2 .25 J. .24 

.9 .17 .7 .2:;') .6 .06 • I) .09 

.4 .u3 .3 .01 .3 .02 .2 .01 

.2 • (I 1 .' .03 • .i. .02 

"AQAMETER VALUES 

PS . 1.12 ALPHA : .117 BETA : .OOJO . 
( .99, 1.0"i ( .107, .12tJ ) ( -.0002, .0002 

SAMPLE TE"IP .0 C INCUBATION TEMP 2.0 C N 
w 

(.HlOROPYVLl .66 ~lTRb.TE 11.32 

(AR BnN 146 SILICATE 10.68 

NITprlGE~ 20 Pl"iOSPrlb.TE .92 



LABRADOR SEA 1984 

lAT ~R 46.~O'N LONG 54 54.~O'W DATE 30/0~/q4 DEPT~ 3~ M 
----------------------------------------------------------------------------------r PIP I PIP 

I:; <,)0 .51 630 .59 498 .40 447 .66 
407 .7b 347 .77 291 .71 215 .87 
171 .77 1"9 .94 151 .76 116 .131:-
lt14 • R 7 96 .99 b4 .81 72 .85 
'if .d" "'i .92 4~ .83 39 1.U5 
32 .li; 2R .83 ,3 1.04 22 • ~8 
l~ .98 14 .84 10 .89 \I .90 

7 .7'? 7 .72 6 .'58 .:; • ? e .' 
4 4" . ... 1 .50 3 .37 ? .32 
2 .30 ~ .26 1 .20 1 .17 

oARAMETER VALUES 
0<:- : .9A ALPHA : .185 BETA : .0009 

( • q 4, .99 ( .112, .199 ) ( .0OOd, .0010 

('At'4PLE TEMP -.3 r: INCUBATION TEMP -1.0 C N 
+:--

CHI. OROPi-lYLl 5.98 I.,IITRATE 5.33 

CAR"flN 43~ SILICATE 7.21 

N IT Pf')GP~ 49 PHOS PrlA H: ."t4 

.... - ~- -\ - ' .. ' .. ' - .. - .. -' .... ' ... - -



-~~---~-~-~-~~~-~-~ 

LABRADOR SEA 1984 

!AT ~a::: 1~.QonJ LONG 55 14.70'W DATE 3U/J6/O,4 DfPTH 35 M 
----------------------------------------------------------------------------------

T n I p I p I P 
----------------------------------------------------------------------------------

l,)G 1.02 132 
7P 1.44 1:;0 
,p 1.41 24 
i o 1.16 1" 

7 .e7 4 
~ .37 1 

.f- .lu e 
• > 

.2 .U4 • 2 . , .06 .1 

O~ : .1..')4 
1 •. ~··1, 1.76 

~I\MPLr- TE "1P 

CrllOPOP,-\YlL 

CAR~ON 

MTTPOGE"'l 

1.10 124 
1.45 38 
1.29 23 

.ee 12 

.33 4 

.25 1 

.10 .3 

:36 .1 

PAR~METFR VUUES 

ALPHA : .14U 
( .127, .153 ) 

-.2 C 

2.91 

It '35 

69 

1.17 102 1.45 
1.44 29 1.44 
1.43 21 1.07 
1.03 10 1.14 
.47 3 .62 
• .i.4 .9 .12 
.05 .3 .0 q 
.08 • 1 .04 

IJETA: .0041 
( .0025, .0057 

1"l":U9ATION TEMP 1. () : 

NITt:!ATE .73 

SILICATE 5.38 

PH]SPHATE .00 

N 
\J1 



LABRADOR SEA 1984 
LAT :,5 3Q.60'N LONG 51': 8.70'\01 

T 

? 7 5 
144 

1':9 
.,q 
10 

7 
2 

.9 

.1 

.1 

0<: 
( 

p 

.70 

.77 

.94 
• 7 p. 
.PI) 
.53 
.19 
.01 
.('\2 
• (l J 

: ."C;; 
• b 2, .d8 

::>AMPLF TE'1P 

l.~l OPOP~YLL 

CARPIlN 

NITPIlGE\I 

I p 

215 .68 
132 .65 

"'1 .84 
24 .(11 
16 • h9 

4 .45 
? .09 

.6 .()4 

.2 .01 

.1 .02 

PARAM!:TER 

ALPHA : 
( .1U7, 

-.R C 

1.84 

555 

73 

DATE. 30106/84 I)J:;PTH 50 M 

I 

17Q 
12't 

45 
c!3 
12 

4 
1 

• '5 
.2 

VALUES 

.1113 
.129 ) 

P I 

.70 159 

.72 78 

.83 3R 

.71 ~l 
7~ . ,., 10 

.30 .3 

.12 1 

.03 .3 

.02 • 1 

"ETA : 
( .0006. 

L~CU8ATION TE'1 P 

NITRATE 

SILICATE 
PHiJSPYATE 

p 

.71 

.71 
qr: .. -

.62 ."9 .41 

.ns 

.03 

.02 

.(;1)09 

.00l2 

1.0 C 

4.79 

4.89 

.17 

N 
(J'\ 

~-~-~-~-~-~---~-~~~ 



-~~-~---~--~--~~~~~ 

LABQADOR SEA 1984 

lAT 55 4'.50'N LONG 5 e 1.70'W DATE 3U/J6/~4 DFPT4 ~5 ~ ----------------------------------------------------------------------------------
T PIP I PIP 

----------------------------------------------------------------------------------
275 .59 215 .49 179 .61 144 .11 
132 .74 124 • dO 78 .qZ 51 .75 4: .B9 ~p .R7 29 .74 28 .92 

'4 .A2 23 .70 21 .85 19 .67 if:> .80 12 .73 10 .73 7 .64 
4 .49 4 .2'5 3 .41 2 .19 , .09 1 .15 1 .13 .9 .)5 

.'6 .03 • 'i .02 .3 .02 .3 .01 

.? • 0 1 • 2 .01 .1 .00 • 1 .oc 
• 1 .01 .1 .03 

°AQAi'1ETEK VALUES 
0<: : .91 ALP4A z .123 BETA z .00t7 

( • p. 7, .15 ( .112, .134 ) ( .0013, .0021 

SAM PI. f TEMr' -.I=l C I'lC'J~ATI[]N TE~o 1.0 C N 
'-J 

CHI.. ODOP'HLL 2.55 ~ITRATE 7.'H 

CARRON · 390 SILICATE 6.01 .. 
NITPnr;E'J 58 PHOSP'-iATE .29 



LABRAOO~ SEA 1984 

LAT S~ 51.20'N LrNG 54 42.90'W DATE 30/0~,g4 D~PTH 30 M ----------------------------------------------------------------------------------
T PIP I P T P 

----------------------------------------------------------------------------------
I-,':;p .bO 03v .el5 498 .90 447 .79 
347 1.09 ?q1 1.le 23!1 1.20 215 1.59 
171 1 • '5 P tr:9 1.49 151 1.55 116 1.38 
104 1.3P 96 1.4? F34 1.52 72 1.31 

c:p 1.62 ?) 1.59 ~p 1.32 39 1.52 
32 1 .53 ?A 1.42 23 1.34 22 1.3; 
E; 1.20 14 1.27 10 .88 9 .89 

7 .":-5 7 .71 6 .56 5 .44 
4 .1, 3 .35 '3 .24 , 

.~6 
2 .07 2 .13 2 .12 I .06 
1 .08 

PARAMETER VALUES 

P~ : 1.70 AL PHA . .124 q~TA : .0022 . 
( 1.65, .4.,1':; ( .117, .133 ) ( .0019, .0025 

N 

"AMPLE TEi"lP -.6 C I'lCU9ATION TE~P -1.0 C 00 . 

eLf 1. OROD'-iYLl : .72 "lIn~ATE • 00 

CAR p nN 306 SILICATE 6.59 

t-'ITPnGFI\l 19 ?HO~ P'-i.A TE .24 

--~-----~-----~~-~-" " " ~"" ~'l."""F;;',,, ?"77"l¥' ""w"«~'''"!!!"~>'N''~"'''"~,, 



-~~-----~~-~~~~---~ 

LABRAOOR SEA 1984 

lAT ~5 4o.S0'N lnNr 54 54.60'W DATt 30/06/84 DEPTY 40 M 

T 

199 
"710 

1s:1 
2? 
12 

4 
1 
'" . -.? 

p 

1.44 
1.15 
1.31 
1.19 
..l.IU 

.44 

.29 

.0" 

.U1 

PS % 1.~4 
( 1.71. 1.28 

~AMPlF TEMP 

C~L OR']P'WlL 

CAJHI!JN 

~'ITDnGE\I 

T 

132 
t::q 
29 
21 
10 

3 
1 

.3 
• 1 

P I 

1.31 124 
1.19 '51 
1.13 28 
1.1~ 19 
1.09 7 

.56 2 

.12 .9 

.08 .3 

.O? .1 

PARAI>1UER VALUES 

ALPYA : .186 
( .171, .201 ) 

-.'5 C 

5.91 

675 

8 0 

p I p 

1.24 102 1.29 
1.37 4; 1.11 
1.20 24 1.19 
1.00 It> 1.09 

.f9 4 .70 

.25 2 ~~ • ..I 

.10 . ,.., • 8 

.02 • 2 .05 

.00 e 1 .02 

~ETA: .OOJO 
(-.0003, .;)0:>1 

IN~UqATION TEMP 

'HTRATE 

SILICATE 
PHOSPHATE 

1.0 C 

5.37 

6.01 

.28 

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

N 
\0 



LA8RADOR SEa 1984 

LhT 1;: 50.20"',) LQNG "4 49.40'101 DATt 30/'J6/':;4 OEPT'" 15 ~ 

T D I p I p r p 

----------------------------------------------------------------------------------
144 

7P 
?R 
if) 

I. 
? 

.6 
• ? . , 

1 • :: 9 
2.61 
3.8' 
3.61 
1.71 

.46 

.?7 
• () F 
.1)6 

p~ ; 4.7? 
( 4.('1, 5.?1 

S6~Plr: TeMP 

CHlORQD4Yll 

CAQl=\nN 

t-:ITRf1G c 'J 

1~2 
4'5 
2.4 
16 

4 
1 
c: .. ' 

.2 
• 1 

3.09 124 
3.32 38 
4.00 23 
3.;31 12 
1.?3 3 

.58 1 

.23 .3 

.0 B .1 

.06 

PARAMt::TER VALUES 

ALP>-jA: .402 
( .385, .449 ) 

-.4 C 

1.04 

525 

62 

2.88 102 1.63 
3.6U 29 3.43 
4.10 21 3.67 
2.08 10 2.01 
1.15 2 1.02 

.60 .9 013 

.18 .3 .12 
.23 • 1 .09 

1ETA: .0272 
( .OIS>}.. .,}3'36 

I"ICU~ATION TEMP 

NITR4TE 

SILICATr: 
PHD') p>-fa TE 

l.u C 

.00 

5. en 
.07 

w 
o 

-~~-----~---~-~~--~ 



-~~---~~~--~~~~~---

LABRADOR SEA 1984 

Lo\T 55 46.50'N LJ~G 54 54.60t~ DATE 3J/J~/~4 DFPTH 35"" ----------------------------------------------------------------------------------
T p r P I P I p 

------------------------~---------------------------------------------------------
399 
15 0 

<;9 
20 
21 
10 

? 

.0 

.3 
• 1 

p~ 

( 

1.J.I. 
3.36 
?Q6 
?.i39 
1."38 
?55 
1.82 

.73 

.23 

.2? 

: 3.46 
3.31, 3.1:>1 

SAMPLF TF.Mo 

CHL ORoo'HLL 

C M~ QON 

NITPf]hE'i 

275 
132 

51 
2>1 
19 

7 , 
.f, 
.2 
.1 

1.65 215 
3.50 124 
?84 45 
3.41) 2.4 
3 .39 16 
2.89 4 

.92 1 

.44 .5 

.20 .2 

.17 .1 

PARAMETER VALUES 

ALPHA. : .878 
( .753,1.004 ) 

-.3 C 

0.47 

675 

139 

2.'59 179 
3.64 18 
1.19 38 
3.70 23 
2.65 12 
2.33 3 
1.21 1 

.27 .3 

.31 .1 

.08 

BETA : 
( .0033, 

I'ICUI3ATION TEMP 

NIT~ATE 

SILICATE 

PHOSPrlATE 

3.54 
3.12 
3.70 
3.'36 
2.63 
2.51 

.13 

.50 
• '- 8 

.0047 

.0062 

1.0 C 

5.31 

6.01 

.28 

W 
f-' 



LA3RADOR SEA 1984 

t AT ~~ .90'N LONG 5J 52.4u'W DATE 02/07/Q4 DFPTH 16 M 
----------------------------------------------------------------------------------

T PIP I PIP 

1 ":Q 1.5F1 
110 2.4!J 
47 2.79 
2~ 2.37 

c 1 • ~ P 
3 ."'Y 

.7 .46 

.3 .11) 

.1 .03 

O~ : 3.10 
f L.80, 3.')? 

SAMPl!= TtMP 

CHL UROPL.IYLL 

fAPP.IJN 

NTTRnGt"l 

11 It 
70 
4" 
2U 

7 
2 
t:: • . ~ 

.1 

2.34 108 
2.48 62 
2.65 3~ 
2.54 17 
1.05 5 

.79 2 

.30 .5 

.u7 .2 

.(")8 

PAPAMETER VALUES 

HPYA : .194 
( .173, .21, ) 

1.0 C 

1.11 

250 

4F 

2."74 lu3 2.72 
2.41.1 56 2.44 
2e21 30 2.63 
1.37 14 1.3b 

.Q6 4 .49 

.57 1 .40 

.08 .3 .11 

.09 .1 .10 

, 3ETA: .OO~O 
( .li042, .0137 

PICUBATION TEMP 2.(1 C 

NIT~ATE .83 

SILICATE 3.53 

PHOSPHATE .34 

w 
N 

--~-----~--~---~-~-



- .... --- .. ~ .... - .. - - ....... - .. 
LABRADOR SEA 1984 

LflT ":2 53.JO'N LONG ::>1 15.10'l.I DATE 02/'J7If!4 DI:PTH 35 M 
----------------------------------------------------------------------------------

T p I P I P I P 
----------------------------------------------------------------------------------

1. 50 
Of 
0" 
25 

7 
(' 
1': • • 

.1 

.66 

.79 

.1,9 

.1::9 

.2 A 

.0'1 

.04 

.01 

D<:-

( • 74, 
.R!) 
.?~ 

"AMPlF: TiMP 

CI-J L nRJP-1YLt 

CAP RnN 

NITPOGEN 

128 
or:: 
f;;6 
17 

~ 

2 
• 3 
.1 

.45 103 

.77 80 

.79 47 

.66 12 
dEl 4 
.06 1 
.05 .3 
.Jl .• J.. 

OARA.METER. VALUES 

AL DHA : .058 
( .0150, .065 ) 

1.2 C 

3.22 

3 

46 

.60 103 .!t3 

.76 70 .62 

.62 30 .7::1 .,2 q .34 

.20 3 .11 

.os • 5 .02 

.03 • 2 .00 

.IH 

3ETA: .0023 
( .0009, .0037 

INCU~ATI'JN TE'1 P 2.0 C 

NITRATE .27 

SILICATE .57 

PHJSP>-fATE ,DO 

w 
w 

j 



LA8RAODP. SEA 1984 

lAT 5l 46.00'N LON~ )1 16.3U''tJ DATE 07107/Q4 DFPTy 5 M 

----------------------------------------------------------------------------------
T p T p 1 p I P 

----------------------------------------------------------------------------------
'3 70 
114 

q4 
5f> 
?r-

12 
4 
1 

.3 

.1 

05 
( 

2.14 
2.1(1 
1.72 
1.06 
1.24 

.(-b 

.16 

.02 

.Ol 

.0'-

: 1.86 
1. 7£', 1.9't 

~AMPlE. TEMP 

CHlOROD-fYLI. 

(AQ80N 

NITQ'1GFN 

271 
lOP 

&n 
47 
20 

0 
1 

.7 

.3 

.1 

1.95 159 
1.~2 103 
1.61 70 
1.69 46 
! ., 4 17 

.52 7 

.11 2 

.03 .5 

.05 .2 .ul .1 

PAQAMET(:R VALUES 

ALPHA : 
( 

.1..1 C 

1.69 

344 

64 

.Obo, 
.071 

.076 ) 

1.78 12e 
1.73 95 
1.45 62 
1.50 30 
1.06 14 

.33 5 

.12 2 

.07 e: . ,,' 

.ez .2 

.01 

qETA : 
( -.U004, 

INCUQATIJN TEMP 

!\JITRATE 

SUlCATE 

PW1SP'-iATE 

I.B!' 
1.81 
1.70 
1.19 

• 70 
.31 
.04 
.03 
• \) 3 

,0000 
.00')4 

2.0 C 

.39 

4.96 

.28 

w 
.j::--

--~---~~~--~--~~-~-



-~~--~~~~--~~-~~~~~ 

LABRADOR SFA 1984 

LH 1';2 ')~.:;d)'N LON~ 51 ') 7. 3u HJ DAT~ 03/17/84 I)F.PTH 15'" 

T p 1 p I p I p 

'J:r .70 Sl'tl 1.00 478 .92 43q 1.04 
3 "'0 .l.t4 323 1.27 295 1.05 239 1.59 
'- 31 1.21': 211 1.;:;2 163 1.43 132 1.46 
1 2 ( 1.31 112 1.53 90 1.44 82 1.31 

7P 1.3~ 6? 1.19 53 1.43 52 1.27 
,.~ 1 .43 37 .91 31 1.12 26 1.29 
?0 1 .Ot., 1 P 1.05 13 .67 11 .75 

9 .6~ f> .61 6 .47 " .3e 
4 .34 4 .30 I .18 3 .19 
2 .16 2 .14 .10 1 .09 
1 .C7 

PARAMETER VAL UE S 

O~ . 1. ';4 AlP4A : .082 BETA : .0012 . 
1. 47, 1 • .., 1 ( • i.) 74, .1009 ) ( .(J(;09, .O'.Jt5 

w 
:A"'PtE TE.'1 P -.5 C INCU~ATlON TtMP 2.0 C VI 

CHlODODHYLl 18.90 NITRATE 1.62 

CARQIlN P57 SILICATJ: 3.47 

NTTRf1Gr::N 124 PH':JS PH A 11: .4, 



LABRAOOR SEA 1984 
1 ~T 52 1'1.1::1)1"1 LONG ,,1 1'i7.30'l./ DATE 03/J7I84 !)r:PTrl 15 1.1 

r p r P 1 P I D 

----------------------------------------------------------------------------------
303 1.33 247 1.15 215 1.,2 195 1.12 
167 1.1':' 151 1.17 128 1.14 90 1.28 

-,~, 1.1 9 ~8 1.~3 61 1.18 5!> 1. • \) 7 ,.-' 
"1 1.ll 45 1.24 37 1.32 31 1.15 
27 I.I0 ('4 .97 22 .96 16 .9~ 
14 .70:; 10 .48 8 .45 6 • 3 ~ 

4 ."f, 3 .12 3 .09 2 .08 
1 .07 1 .04 .7 .04 • 5 .0(' 
r .02 • 3 .02 .2 .ul .2 .02 • . ( .(11 .? • 01 .1 .01 • 1 .01 

PARAMETER ValUE:) 

p<:' : 1.. 23 UPHA . .OR4 i3ETA : .0001 . 
1. n. 1.27 ( .07f, .089 ) ( -.0001, .0004 

SAMPlF TE"1P -.5 C I ~~ C U 13 A T ION T t ~ P 1.0 C W 
0\ 

CLll OPODHL L lA.90 NI.T~4TE 1.62 

fARqnN p)7 $ Ill: HE 3.47 

NITor}GFf\l 124 i>'-IOSP'-l~TE .4:} 

------~~~--~~-~~~--



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

lA~RAOOR SEA 1984 

LAT "'2 19.5n '" lnNG :;1 57.30'W DATE 03/')71·94 DI=PTH ~3 M 
----------------------------------------------------------------------------------

T D I P I P I p 

----------------------------------------------------------------------------------
,.,"0 • '5 9 558 .82 473 .76 439 .97 
1:;9 1.~9 323 1.31 239 1.60 231 1.39 
21] 1 .60 Ib3 1.37 1~1 1.76 132 1.45 
1 ?il l.~n l1i 1.71 90 1.52 82 1.48 

7P 1.b2 fJ' 1.47 53 1.37 52 1.59 
4'3 1.42 37 1.313 31 1.37 26 1.18 
20 1.27 1P 1.16 13 • B 5 11 .eo 

(' .63 ~ .~9 6 .42 " .40 
4 .34 4 .2" 3 .19 3 .19 
? • 1 tl 2 .11 1 .08 1 .08 
1 .Ob 

°AQAMETE~ VALUES 
PC: . 1.33 AlPHA . .086 BETA • .0024 . . . 

1. 7" , 1.'11: ( .080, .092 ) ( .0020, .002d 

w 
SAMPLr: TE"1P -.5 C nCU~ATION TEMP .'5 C ---J 

C4L. OROP4YLl. '3.20 NITRATE 3.41 

CARqON 602 SILICATE 6.39 

NITPIlGEN R5 PHJ,)P:..tATE .71 

• 



lA~PADOR SEA 1984 

'AT ~2 10.:;O'N Lnf'<r. 51 '57.30'W 

T 

.j 7Q 
1 t:; 1 

7~! 

e.1 
27 
14 

4 
} 

'" • 
• ? 

dc:: 

p 

.1..73 

.l..~'1 
1 ~ r. . ~ 
1.56 
1.~7 
1 .0: 

.48 

.11 

.10 

.02 

: 1.,,3 
1.. '" 7, 1.6e 

C::AMDL~ TE"'P 

(,Ht UR.[JD Hlt 

CAR~"N 

NITPnGEN 

I 

301 
1 ? p 

fcP 
4'5 
2'1 
10 

3 
1 

• '3 
.2 

p 

1.87 
1.43 
1.'57 
1.64 
1.29 

.79 

.3 P 

.05 

.04 

.05 

°ARAME1ER 

HPHA : 
( 

_.t; c 

5.20 

602 

85 

.133, 

DATE 03/iJ71C1.4 OFOTH 2~!'1 

I 

19;;: 
110 

61 
31 
22 e 

3 
.7 
.2 
.1 

VALUtS 

.14!i 
.156 ) 

p I 

1.6; 167 
1. 88 90 

.70 5& 
1.76 31 
1.43 16 

.95 6 

.21 2 

.04 J:; 
•. r 

.02 • 2 

.04 .1 

dETA I 
( -.00u3, 

I~CUqATION TEMP 

"IITRATE 

SILICATE 
PHOSP;.tATE 

p 

1.33 
1.57 
1.43 
1.49 
1.3 4 

.70 

.27 

.,)7 
o~ . -

.01 

.OO~O 
• O'lO 3 

1.0 C 

3.41 

6.39 

.71 

w 
():) 

------~~-------~~--



-~---~~-~----~~~--~ 

LABRADOR SE~ 1984 

lAT r4 ?Q.~n'N lnNG 56 21.~O'W DATf 04/07/84 DEPTH 9 M 
----------------------------------------------------------------------------------

r PIP I PIP 
----------------------------------------------------------------------------------

6'16 
270 
, l; '" 

PI 
4 P 

'9 
10 

4 
? 

1 

0", 

1.bl 
1.bO 
2.30 
~.21 
2.33 
2.05 

.74 

.3 R 

.13 
• r'9 

. 2.36 . 
? ?8, 2.45 

SAMPLE TE'1P 

CHlOROP'Hlt 

CAR RON 

NITPOGE\I 

5~O 
?59 
148 

72 
44 
20 

9 
4 
2 
1 

2.12 37'1 
2.14 211 
2.'7 114 
(,.O5 69 
1.q8 39 
1.75 14 

.e4 6 

.41.) 3 

.11 2 

.1U .9 

PARAMETER VALUES 

ALPHA : 
( 

-1.2 C 

~.ti4 

773 

140 

.1Ib, 
.127 

.136 ) 

1.87 287 
.i..9J 175 
2.13 112 
2.27 57 
2.41 32 
1.20 .1.3 

.54 6 

.25 3 

.14 1 

.12 

~ETA : 
( .0008, 

I~CUI3ATION TEMP 

NITRATE 

SILICATE 
PHO$";ATE 

2.39 
2.00 
2.()4 
2.30 
1.94 
1.21 

.50 
?C:; . '.- , 

.09 

.JOll 

.0015 

.~ C 

.53 

7.10 

.42 

W 
\0 



LABPADOR SEA 1984 

I ~T "'4 '9.bO '''l LnNG JO 21.20'w DATE 04/07/84 DePTH q M 

T 

431 
2v3 
1 2(' 

39 
37 
17 

~. 

;, 
.f. 

p 

1.e2 
2.2~ 
? .1 " 
1 • '1 2 
1.89 
1 .09 

.41 

.12 

.03 

!) ('" : 

2.1'), 
2."1::: 
2.34 

SAM;)LE Tf"1D 

CHlOPOP'1Yll 

CARQON 

"'TT!F1Gc~ 

T 

331 
191 

9Q 
lt9 
31 
14 

4 
1 
f:: • 

p I 

1.90 259 
1.92 171 
2.07 79 
1.:3 5 43 
1.72 26 

.133 Ie: 

.22 4 

.05 1 

.01 .4 

PARA'1ETER VALUES 

HPL~~ : .393 
( .087, .098 ) 

-1.2 C 

5.R4 

773 

140 

p I 

1.90 223 
1.93 151 
1.90 "7 
1.6& 40 
1.81 21 
1.04 13 

.28 3 

.09 .9 

.03 

qj:::TA : 
( .0006, 

I~CU~t\TION TEMP 

"IIT~ATE 

SILICATE 

PHOSPHATE 

.0011 

.0016 

p 

2.04 
2.26 
2.10 
1.7~ 
1 ?~ ........ 

.43 

.16 

.04 

1.5 C 

.53 

7.10 

.42 

+:'-
0 

-------------~~~-~-
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41 

Light saturation data for oxygen experiments and related 

biomass and inorganic nutrient measurements 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
Ii 

I 
I: 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

p 

I 

( )-1-1 
mg 02 mg ChI h 

B ( )-1-1 mg 02 mg ChI h 

-1 w 

-1 w 

-2 m 

-2 m 

43 

Units 

Organic particulates are in mg m-3 and inorganic nutrients in mg at 

nl3 • the 90% confidence interval for Ps ' a and B are shown in the closed 

brackets below the estimates for each parameter. 



----~---------- -----
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-~------~-~-~_~_~~_I 

LAQRADOR SE~ 19d4 

LAT 'J4 3u.uO H J LON/; 5~ 2;).00'14 DATE 27/06/~4 ICE ALGhF 
--------~-------------------------------------------------------------------------

T P T o I P I P 
----------------------------------------------------------------------------------

41 0 11.49 407 
"J7 , 2.5 e 17 0 
1 (iO 11.24 9Q 

71 P .59 1',0 
.J " ')a 12.18 ~I) 

17 '0.12 15 
q 9.3f, 6 
4 3.99 3 
t 2.07 ." 

1"5: 12.)4 
f It.73, '2.3r:: 

~"MPlE TEMP 

C'-IL'lROP'HLl 

CAR~ON 

NITROGEN 

10,;':;3 299 
10.98 1:15 
J1.30 88 
12.36 44 
1l.U 23 
10.73 13 

7.1.2 6 
3 ell 3 
1.17 

PARAMFTiR VALUr:S 

t\LP4A: .1..548 
(l.44(Hl.651 ) 

-1.5 C 

18.95 

4327 

524 

9.95 255 10.q't 
10.3 7 120 12.73 
12.20 74 lO.S1 
10.1j2 35 11.31 
11.49 20 12.19 
10.21 10 8.65 

5.71 5 4.lt 
3.04 2 1.82 

f3ETA: .0034 
( .OOl~H .0052 

I~CU~ATION TEMP 1.0 C 

NrT~ATE: .00 

SUlCATE 2.t-5 

PYi);iP"iATE 1.21 

+' 
\.Jl 

m~~~.>"".m~Jl!!!I'~~'" ."'N"~ 



LA~R~08R SE6 1984 

LIlT '3" 47.2v'N l'l~ll; '74 17.40""/ DATE 28/06134 DEPTH 40 r.1 

T 

It07 
1 7-i 

Qq 
r::o ,,, 
1 () 

') 

1 ." 

p 

5.44 
9.2';' 
°.07 

11.37 
9.84 
4.06 
1.5~ 
2.47 
1. 0 7 

P~: 14.17 
( D.1?, 1:;.22 

SAMPlF Tj::MP 

CYLOROD~Yll 

C~R80N 

NITROG~~ 

r 

2 ,~q 
1" '-~J 

8A 
3'5 
17 
° 3 
1 
"" .. 

p J 

3.78 21'5 
9.90 120 
9. 7 0 74 

11.07 30 
1 0.45 15 

3.75 ') 

3.33 2 
1.61 1 
1.'34 

PARAMETf:R VAll.JFS 

AlPI-IA : .782 
( .711, .8:j3 ) 

-.2 C 

2.73 

43; 

'54 

p I P 

7.98 207 8. (. (} 
l1el 0 100 11.04 
12.04 71 10.64 
to.71 23 10.07 
7.19 13 4.47 
3.59 4 2.16 
1.7'5 2 1.09 
1.12 .8 1.8~ 

BETA: .:>'3-/8 
( .03!):).' .0496 

It-4CUBATIIJN TE'1P 

'1ITRATE 

SILICATE 

PHOSP~ATE 

1.0 C 

1.39 

6.54 

.25 

.j::--
0\ 

------~-~----~~-~~-



-~-----------~~-~~-
LABRAOOR SEA 1984 

L AT c:; '5 4 6 • ~ 0 t~, LflNG ,It 54.6011." DATE 30/06/'34 DEOT4 35 M 
----------------------------------------------------------------------------------

T P r PIP I P 

" 0(" 
2 P7 
171 
1 ? (J 

50 
2P 
'0 

4 
2 

3.80 
';.13 
3.71 
".('0 
9.07 
6.115 
?o6 
1.72 
".72 

0(' : 9.&,9 
9.3::>, 10.)7 

SAMPLt: TF~P 

CHLOPOD~YLL 

CAR~f1N 

NITPOGlN 

ct7 Q 

279 
110 

s:lQ , v 

43 
23 

9 
'3 
2 

4.29 411 
6.97 23:i 
6.75 13~ 
P.Ol 81 
9.17 42 
7.67 16 
5.29 7 
2.79 3 
2.5Q 2 

PARAMFTER VALUES 

ALPHA: 1.054 
( .960,1.148 ) 

-.3 C 

5.98 

43~ 

4Q 

4.66 327 5.71 
7.99 183 8.47 
9.11 128 9.,)6 
8.31 54 7.59 
8.94 38 9.15 
7.71 11 6.93 
6.39 6 4.23 
3.01 2 2.~4 
2.32 1 1.q3 

l3ETA: .0145 
( .0120, .0171 

INCU3ATION TEMP 

'HT~ATt 

SILICATE 

PHOSPHAT~ 

-1.0 C 

5.33 

7.e1 

.44 

.i'­
-.J 



LA~RADOR SEA 1984 

t hT 5( '9.'10 't..! vms 51 57.30'W DATE 03/07/9'+ ,)FPTH 15 ~ 

T p r p I p I p 

----------------------------------------------------------------------------------
'J ' f' .qq 51'2 
3<..:3 4.59 247 
1 /,7 4.13 140 
lu2 ".Op 90 

4C) ~.40 4~ 
19 .3. ~17 1." 
10 I. P f:\ Il 

4 1.13 4 
? .91 1 

O~ : 6.34 
( 6.()1,), 6.67 

SAMPLE TEMP 

C 4 L IJP f) 0 -l v lL 

CAPP(1N 

NITQflGF"I 

.72 454 
3.36 243 
5.26 116 
4.95 81 
5.~1 36 
4.00 14 
1.21 5 

.b4 3 
• J 0 1 

PAPAMETER VALUES 

ALPHA: .n5 
( .298, .351 ) 

-.5 C 

18.90 

8'57 

1'4 

2.44 371 3.()9 
4el5 187 4.57 
4.84 111 4.bR 
4.86 '59 4.82 
4.52 2? 4.1 0 
3.'+3 10 3.34 
1.51 I:; i· 36 
1.06 3 .04 

• ') 9 

"ETA: .0139 
( .0115, .0163 

I~CU8ATI!)N Tr::Mo 2.0 C 

NITRATE 1.62 

SILICATE 3.47 

PHOSPHATE .45 

.p-
00 

-------------~-~~--



----~---------~-~-~ 
LABRADO~ SEA 1984 

'_AT ~4 29.hO'~ LONG 56 ~1.~O'W OAT~ 04/J7/Q4 DEPTH 9 ~ ----------------------------------------------------------------------------------T P T PIP r P 
----------------------------------------------------------------------------------

") ~p .53 
Z 5'-/ 0.13 
1 '.0 7.48 

O(l "'.77 
10 6.03 
10 4.1(' 
10 2.h0 

J .15 

oc:: 13.~6 
( 1J.)2, 16.~1 

SAMPLE TEMP 

C4LORQP WLL 

CARqnN 

NITPr)GE\I 

323 
203 
136 

73 
34 
1 6 

4 

!:'.22 319 
7.67 175 
£'.74 116 
7.31 52 
4.07 27 
3.23 13 

.80 3 

PARAMETER VALUI':S 

ALPHA: .23~ 
( .213, .251 ) 

-1.2 C 

5.d4 

773 

140 

6.47 2 P 3 6.11 
6.60 155 7.~u 
7.65 96 8.18 
7.52 45 6.4 4 
5.09 2~ 3.76 
2.90 10 2.77 

.19 2 .04 

~ETA: .0441 
( .0277, .0604 

INCUIHTI'lN TEMP .5 C 

NIT~ATE .53 

SILICATE 7.10 

PH1SP'HTE .42 

.l> 
\0 
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51 

Profiles of inorganic nutrients and 

particulates 
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--
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DEPTH CHL 
M mg m-3 

15 0.60 

28 1.03 

35 5.43 

45 2.54 

55 1.80 

103 0.48 

DEPTH CHL 
M mg m-3 

5 5.25 

10 3.95 

15 3.44 

20 7.81 

53 

LAT. 54°09.4 'N LONG. 52°32'W 
DATE 25/06/84 

N~ Si0 3 P04 CARBON NITROGEN 
mg at m-3 mg at m- 3 mg at m- 3 mg m- 3 mg m- 3 

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -
- - - - -

LAT. 53°51.4 'N LONG. 53 °14.9 'w 
DATE 25/06/84 

N~ Si0 3 P04 CARBON NITROGEN 
mg at m-3 ·mg at m- 3 mg at m- 3 mg m 3 mg m- 3 

- - - - -

- - - - -

- - - - -

- - - - -



54 

LAT. 53°04.7'N LONG. 55°17.2'W 
DATE 26/06/84 

DEPTH CHL N~ Si0 3 P04 CARBON 
H mg m-3 mg at m- 3 mg at m- 3 mg at m- 3 mg m- 3 

15 0.21 - - - -

20 0.62 - - - -

35 0.59 - - - -

110 0.11 - - - -

LAT. 54°22.9'N LONG. 55°59.5'W 
DATE 27/06/84 

DEPTH CHL N~ Si0 3 P04 CARBON 
M mg m-3 mg at m3 mg at m- 3 mg at m- 3 mg m- 3 

5 4.58 - - - -

10 11.67 0.24 3.81 0.44 484 

15 2.22 - - - -

109 0.46 - - - -

NITROGEN 
-3 mg m 

-

-

-

-

NITROGEN 
mg m- 3 

-

78 

-

-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DEPTH CHL 
M mg m-3 

5 3.63 

20 0.66 

35 0.89 

110 0.18 

DEPTH CHL 
M -3 mg m 

5 1.84 

25 0.72 

40 0.82 

81 0.37 

55 

LAT. 54°28'N LONG. 55°48.1'W 
DATE 27/06/84 

NOs Si0 3 P04 CARBON NITROGEN 
mg at m- 3 mg at m- 3 mg at m- 3 mg m- 3 -3 

mg m 

- - - - -

- - - - -

- - - - -

- - - - -

LAT. 54°38.9'N LONG. 55°34.6'W 
DATE 27/06/84 

NOs -3 Si03 P04 CARBON NITROGEN 
mg at m- 3 mg at m- 3 mg m- 3 mg m- 3 mg at m 

- - - - -

- - - - -

- - - - -

- - - - -

i) i 



56 
LAT. 54°50.3'N LONG. 55°27'W 

DATE 27/06/84 

DEPTH CHL N~ Si03 P04 CARBON 
M mg m-3 ing at m-3 mg at m- 3 mg at m- 3 mg m- 3 

5 2.31 - - - -

10 2.23 - - - -

25 0.76 - - - -

40 0.55 - - - -

LAT. 55°33.3'N LONG. 54°48.3'W 
DATE 28/06/84 

DEPTH CHL N~ Si03 P04 CARBON 
M -3 mg at m- 3 mg at m- 3 mg at m- 3 mg m- 3 mg m 

5 0.16 - - - -

25 0.22 - - - -

40 0.31 - - - -

50 0.70 - - - -

NITROGEN 
mg m- 3 

-

-

-

-

NITROGEN 
mg m- 3 

-

-

-

-

I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DEPTH 
M 

5 

30 

40 

50 

60 

70 

90 

DEPTH 
M 

5 

30 

40 

55 

57 

LAT. 55 ° 47.2 'N LONG. 54°37.4 'w 
DATE 28/06/84 

CHL ND.3 Si03 P04 CARBON NITROGEN 
-3 -3 -3 -3 mg m- 3 -3 

mg m mg at m mg at m mg at m mg m 

0.31 - - - - -

0.59 0.00 6.01 0.16 305 38 

2.73 1.39 6.54 0.25 435 54 

1.60 5.53 7.27 0.75 290 41 

0.66 11.32 10.68 0.66 146 20 

0.41 - - - - -

0.36 - - - - -

LAT. 56°05.2'N LONG. 54°23.2'W 
DATE 28/06/84 

CHL ND.3 Si03 P04 CARBON NITROGEN 
-3 -3 mg at m- 3 -3 mg m- 3 mg m- 3 

mg m mg at IT! mg at IT! 

0.15 - - - - -

0.35 - - - - -

0.21 - - - - -

0.16 - - - - -

I 
I 
I 

~ I 



58 

LAT. 55°35.8'N LONG. 55°14.7'W 
DATE 29/06/84 

DEPTH CHL NG.3 Si03 P04 CARBON 
-3 -3 -3 mg at m- 3 mg m- 3 M mg m mg at m mg at m 

5 0.51 0.00 5.71 0.18 -

25 0.77 0.00 5.98 0.08 -

35 2.97 0.65 6.45 0.61 435 

50 2.56 6.94 8.75 0.63 -

75 0.75 11.34 7.54 0.95 -
100 0.44 11.62 7.68 0.96 -

LAT. 55°39.6'N LONG. 55°08.7'W 
DATE 29/06/84 

DEPTH CHL NG.3 Si03 P04 CARBON 
-3 -3 -3 -3 -3 M mg m mg at rn mg at m mg at m mg m 

5 0.15 0.00 5.76 0.12 -

20 0.45 0.00 5.51 0.21 -

35 2.05 0.00 6.30 . 0.19 -

50 1.84 6. 11 6.94 0.62 555 

75 1.03 10.13 7.60 0.74 -
100 0.31 12.19 8.28 0.79 -

NITROGEN 
mg m- 3 

-

-

69 

-

-

-

NITROGEN 
mg m- 3 

-

-

-

73 

-

-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DEPTH CHL 
M -3 mg m 

5 0.19 

25 0.20 

45 3.07 

55 2.55 

75 0.75 

106 0.21 

DEPTH CHL 
-3 M mg m 

5 8.27 

30 4.76 

35 5.98 

40 5.81 

75 0.11 

112 0.10 

59 

LAT. 55°42.5'N LONG. 55°01.7'W 
DATE 29/06/84 

N~ Si03 P04 CARBON NITROGEN 
-3 -3 -3 mg m- 3 mg m- 3 

mg at m mg at rn mg at m 

0.00 5.84 0.22 - -

0.00 5.90 0.11 - -

3.61 6.63 0.42 - -

9.17 7.20 0.67 390 58 

12.31 8.01 0.86 - -

13.60 8.72 0.93 - -

LAT. 55°46.5'N LONG. 54°54.6'W 
DATE 29/06/84 

N~ Si03 P04 CARBON NITROGEN 
-3 -3 -3 -3 -3 mg at rn mg at m mg at m mg rn mg m 

0.00 5.76 0.08 - -

0.00 6.56 0.26 - -

6.36 7.73 0.56 435 49 

6.68 7.82 0.65 675 89 

11.60 8.39 0.82 - -

14.65 9.22 1.01 - -



60 

LAT. 55°50.2'N LONG. 54°49.4'W 
DATE 29/06/84 

DEPTH CHL N03 Si0 3 P04 CARBON 
M mg m-3 mg at m-3 mg at m- 3 mg at m- 3 mg m- 3 

5 0.24 0.00 6.21 0.29 -

15 1.04 0.00 6.43 0.18 525 

25 4.99 7.10 9.61 0.63 -

35 3.18 10.11 8.17 0.78 -

75 0.23 11.39 8.18 0.97 -

112 0.08 14.08 12.39 0.91 -

LAT. 55 ° 5 3.2' N LON G. 54 °4 2.9 'w 
DATE 29/06/84 

DEPTH CHL N0:3 Si0 3 P04 CARBON 
M mg m-3 mg at m- 3 mg at m- 3 mg at m- 3 mg m3 

5 0.23 0.00 5.65 0.06 -

25 0.50 0.00 6.64 0.29 -

31 0.72 0.00 6.88 0.30 306 

40 0.81 4.70 7.31 0.49 -

75 0.20 9.95 8.51 0.74 -

III 0.24 12.10 7.82 0.95 -

NITROGEN 
mg m- 3 

-

62 

-

-

-

-

NITROGEN 
mg m- 3 

-

-

19 

-
-

-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DEPTH CHL 
M mg m-3 

5 0.23 

20 0.42 

30 1.05 

50 0.51 

75 0.05 

ll4 0.04 

DEPTH CHL 
M mg m- 3 

5 0.23 

25 0.86 

35 0.26 

50 0.07 

75 0.06 

ll2 0.02 

61 

LAT. 55°57'N LONG. 54°35'W 
DATE 29/06/84 

N~ Si0 3 P04 CARBON NITROGEN 
mg at m- 3 mg at m- 3 mg at m- 3 mg m- 3 mg m- 3 

0.00 5.54 0.01 - -

0.00 5.87 0.07 - -

0.00 5.57 0.09 - -

4.49 6.43 0.25 - -

8.30 7.97 0.70 - -

14.96 9.37 0.95 - -

LAT. 53°15.8'N LONG.50 0 10.6'W 
DATE 02/07/84 

N~ Si0 3 . P04 CARBON NITROGEN 
mg at m- 3 mg at m- 3 mg at m- 3 mg m- 3 mg m- 3 

0.00 5.54 0.02 - -

0.00 0.00 0.14 - -

9.34 5.78 0.70 - -

ll.14 6.43 0.70 - -

12.51 8.57 0.83 - -

13.31 11.39 0.92 - -



62 

LAT. 53°08'N LONG. 50 0 32.2'W 
DATE 02/07/84 

DEPTH CHL N~ 8i03 P04 CARBON 
M mg m-3 mg at m- 3 mg at m- 3 mg at m- 3 mg m- 3 

5 0.37 0.00 2.69 0.00 -

25 0.21 0.00 6.54 0.00 -

35 0.69 0.19 5.49 0.17 -

50 0.28 8.94 9.43 . 0.82 -

75 0.07 11.21 11.28 1.02 -

112 0.04 12.48 11.85 - -

LAT. 53°00.9'N LONG. 50oS2.4'W 
DATE 02/07/84 

DEPTH CHL N03 8i0 3 P04 CARBON 
M mg m-3 mg at m- 3 mg at m- 3 mg at m- 3 mg m- 3 

5 0.31 0.00 3.90 0.00 -

25 0.30 0.00 5.51 0.01 -

35 1.11 1.53 4.43 0.30 250 

50 0.31 9.27 9.90 0.76 -

75 0.12 11.88 8.57 0.67 -
100 0.07 13.96 9.40 0.74 -

NITROGEN 
mg m- 3 

-

-

-

-
-

-

NITROGEN 
mg m- 3 

-

-

48 

-

-

-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DEPTH 
M 

5 

25 

35 

50 

75 

113 

DEPTH 
M 

5 

20 

30 

50 

75 

110 

LAT. 52°53.1 'N 

CHL N03 
mg m-3 mg at m- 3 

0.24 0.00 

1.73 0.00 

3.22 2.34 

0.22 7.49 

0.09 11.26 

0.09 13.92 

LAT. 52°46'N 

CHL N03 -3 -3 mg m mg at m 

1.69 0.25 

0.61 6.78 

0.34 7.52 

0.07 9.11 

0.06 11.21 

0.09 11.18 

63 

LONG. 51°15.1'W 
DATE 02/07/84 

Si03 P04 CARBON 
mg at m- 3 mg, at m- 3 mg m- 3 

4.48 0.05 -

0.75 0.14 -

1.86 0.31 301 

8.46 0.68 -

10.42 0.81 -

9.37 0.91 -

LONG. 51°36.3'W 
DATE 02/07/84 

Si03 P04 CARBON 
mg at m- 3 mg at m- 3 -3 mg m 

5.65 0.34 344 

7.50 0.50 -

9.72 0.71 -

13.83 0.87 -

14.46 0.84 -

11.16 0.67 -

NITROGEN 
mg m 3 

-

-

46 

-

-

-

NITROGEN 
mg m3 

64 

-

-

-

-

-



DEPTH CHL 
M -3 mg m 

5 0.78 

15 18.90 

23 5.20 

50 0.80 

75 2.71 

112 0.15 

DEPTH CHL 
M -3 mg m 

9 5.84 

25 0.50 

50 0.23 

75 0.13 

112 0.21 

64 

LAT. 52°39.5'N 
DATE 02/07/84 

N~ Si03 P04 CARBON 
mg at m-3 mg at m3 mg at m- 3 mg m- 3 

0.00 2.85 0.27 -

2.67 7.00 0.69 857 

3.46 9.61 0.74 602 

7.70 12.35 0.77 -

7.95 . 8.60 0.73 -

10.29 15.27 1.01 -

LAT. 54°29.6'N LONG. 56°21.2'W 
DATE 03/07/84 

N03 Si03 P04 CARBON 
-3 mg at m- 3 mg at m- 3 mg m- 3 mg at m 

0.47 7.88 0.43 773 

5.88 11.15 0.80 -

6.54 11.90 0.89 -

6.81 11.27 0.78 -

7.50 12.44 0.80 -

NITROGEN 
mg m- 3 

-

124 

85 

-

-

-

NITROGEN 
-3 mg m 

140 

-

-

-

-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 

I 
II 
.1 

--------------------------____________________________1 
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Units 

-2 
m 

Organic particulates are in mg m- 3 and inorganic nutrients are in mg 

at m-3 

II 

II 
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-------------------
LABP AOQR SEA 1984 

LAT s::, ~P.10'N LONG 55 35.30'W DATE 26/06/64 DEPTH ~O ,.. 
----------------------------------------------------------------------------------

T 0 T p T p I p 

--------------~-------------------------------------------------------------------

\,/ ~Vl:'. r::NGTH 4uO NM 
1 .04 .9 .05 .7 .03 .7 .03 

.1': .O~ .'1 .01 

ALPHA .. .044 

W AVEl nl GTH 425 NM 
~ .21 3 .?1 3 .15 2 .10 
1 .06 1 .01 1 .05 1 .00 

AL PHA .. .085 

W~XFlENGTH 450 N~ 
5 .?7 4 .17 3 .16 . .27 

2 .10 2 .07 2 .08 1 .00 

ALPHA .. .055 
(J\ 

IJAVElr::NGTH 475 NM 
1.0 

P .44 5 .34 J; .34 3 .1~ .I 

? • 18 ? .11 .9 .01 

ALPHA· .044 

., AVELEt-.!GTH 500 NM 
11 .51 8 .40 6 .31 4 .24 
~ .16 2 .18 1 .17 

ALPHA :II .054 

WAVELr::~GTH 525 NM 
6 .5b 4 .31 3 .?O 2 .10 
2 .09 .9 .04 .7 .04 

ALPHA .. .097 



W 1\ VEL P,I GT H 
16 

4 

'II/flVFlJ:'NGTH 
lP 

1 

WAVELENGTH 
2? 

/.) 

\.I AVE L FN GTH 
2q 

7 

WAVEl F.NGTH 
26 

? 

\JA, VE l F. N GTY 
21 

2 

5'10 NM 
.'52 
.24 

575 N"1 
.42 
.09 

I- 00 N'" 
.61 
.1'5 

625 NM 
.61 
.19 

61':0 NM 
.48 
.10 

675 NM 
.47 
.1~ 

SAMPLE TEMP 

C H L nR 0 P H Y L L 

CAPSnN 

NITROGI=N 

1'5 
1 

13 
1 

15 
4 

15 
5 

25 
? 

17 
1 

.4!:\ 

.05 

ALPHA • 

.36 

.13 

AL PIH • 

.43 

.10 

At PHA • 

.26 

.16 

AL PHA • 

.43 

.07 

AL PHA • 

.35 

.08 

ALPHA • 

-1.2 C 

6.39 

340 

47 

8 

.025 

9 

.023 

13 
2 

.026 

15 
1 

.020 

10 

.014 

17 

.014 

.36 5 

.34 5 

.36 10 

.04 .8 

.46 12 

.04 .9 

,,37 10 

.63 (:, 

INCUBATION TEMP 

NITRATE 

SILICATE 
PHOSPHATE 

.~9 

.15 

.20 

.05 

.41 

.07 

.27 

.45 

.5 C 

.31 

.91 

.81 

'-l 
0 

-------------------



-------------------
LABRAOOR SEA 1984 

lAT '54 30.00'N LONG 56 ?O.OO'W DATE 21106/84 ICE ALGAE ----------------------------------------------------------------------------------
T P I p I P t P ----------------------------------------------------------------------------------

WAVfLCNf,TI-f 4CO NM 
1 .34 .8 .09 .8 .08 .1 .11 
"" .06 .'5 .01 .5 .00 • 

AL PH A .. .112 

WAVE LCNr.TI-f 425 NM 
~ 1.43 3 .89 3 .81 2 .48 
1 .17 1 .29 1 .18 1 .O~ 

ALPHA • .554 

WAVElC.NGTH 450 NM 
&:: 1.~1 ~ 1.~9 r .19 2 .46 .' 
? .44 • 1 .09 

ALPHA .. .384· 
---J 

wAVElFNr.TH 475 NM 
f-' 

7 1.97 1 1.99 5 1.51 5 1.33 
~ .74 2 .78 2 .53 1 .17 

ALPHA .. .290 

WAVElFNCTH ~OO NM 
10 ?13 10 1.92 1 1.91 6 1.47 

3 .80 3 .79 2 .8'3 1 .40 

HPHA .. .192 

WAVElFNf-TH 525 NM 
4 1.42 3 1.04 3 1.29 2 .43 
1 .47 .9 .14 .1 .12 

ALPHA It .279 



W AV !=U:~ f,TH 550 N~ 
1(' 2.27 1 

? .R4 2 

WhVt:LI=NGTH 575 NM 
11 2.67 7 

4 .9? '3 

101 AVE Lt::N GTH f-Of' N'" 
11 2.26 R 

2 .9f:, .9 

WhVr:lI:NGTI-l f-:?'5 N"1 
11 3.~8 Q 

4 1 • 35 2 

WAVEl!=NGTrl b5() N'" 
?O 3.15 14 
~ 1.38 

W6VELr"lGTH 67r:: NM 

11 5.07 
.66 

~AMPlE TEMP 

CHLOROPl.iYLL t 

CAR fH1N 

NTTROGFN 

2 

Q 

1 

1.73 
.2 '3 

AL PHA .. 

1.74 
.95 

ALPHA ,. 

1.61 
.27 

AL PHA .. 

2.?8 
1.02 

ALPl.iA • 

3.00 
.4R 

ALPHA ... 

3.20 
.44 

ALPI-IA a 

-1.5 r: 

1Q.34 

r:;?20 

4B2 

,., 

.044 

7 
1 

.236 

4 
.8 

.207 

7 
.9 

.284 

11 
1 

.130 

r:: 
~. 

.299 

2.13 4 

2.35 6 
.26 .9 

1.74 '3 
.09 

2.61 5 
• 36 .9 

2.86 7 
.65 

2.06 '3 

INCUBATION TEMP 

NITRATE 

SILIC~TE 

PHOSP4ATE 

: 

.97 

1.67 
.79 

.72 

2.03 
.61 

2.17 

1.92 

.0 C 

.13 

2.77 

.75 

--J 
N 

-------------------



-------------------
LABRAOO~ SEA 1964 

L AT 54 20. QO • N LONG 56 20.~O'W OATE 27/06/P,4 DEPTH 13 M 

------------------------------------------------~---------------------------------I p I p I p I p 

-------------------------------~--------------------------------------------------

wAVElPJGTH 400 N~ 
1 .14 .9 .18 .8 .12 .7 .,)8 

.5 .O~ .'5 .05 .5 .05 

ALPHA :II .220 

IHVELfNGTH 4?~ NM 
3 .4P 3 .35 2 .15 1 .oe , .11 1 .11 1 .05 

ALPHA :II .182 

WAVElr::NGTH 4~0 NM 
"i .84 4 .63 4 .51 3 .35 
'- .19 2 .25 2 .19 1 .06 

ALPHA :II .175 

" w 
W AV ELF. N GT H 47t; N"1 

7 .9~ 7 .90 5 .60 5 .55 
3 .40 2. .3~ 2. .21 1 .11 

ALPHA II' .129 

WAV~LFNGTH cOO NM 
10 .92 10 .96 6 .68 :3 .36 
~ .30 1 .18 

ALPI-fA c .088 

WAVE LF.NGTrl 5?5 NM 

" .~8 4 .48 :3 .40 3 .45 
? .19 1 .24 .9 .09 .7 .14 

ALP4A • .091 



WAVtLFNGTH 550 NM 
l? .93 
~ .31 

lo/AVElP/r-TH 575 1'1"4 
11 1.06 

4 .:n 

W6VElr::~'GTH 6(;fl N~ 

11 .89 
'3 .19 

I>lAVFLFNf,TH 62~ N"1 
11 1.11 , .30 

WAVELFNGTH ~r,o NM 
2n 1.38 

'5 .56 

WhVHE"lGTH 67'" "1M 
12 1.46 

'3 .75 

SAMPLE TEMP 

CHLnROPHVLL 

CARRON 

NITPOGEN 

1 
2 

1 
3 

8 
? 

8 
.Q 

14 
4 

12 
1 

.13 

.12 

At PHA • 

.70 

.34 

ALP4~ • 

.54 

.30 

UPHA • 

.72 

.09 

AL PHA • 

1.08 
.66 

AL PHA • 

1.55 
.21 

ALPHA· 

-1.2 C 

12.05 

826 

9'.' 

6 

.015 

1 
1 

.096 

6 
.9 

,011 

7 
.9 

.100 

11 
2 

.059 

9 
1 

.117 

.16 4 

.84 6 

.11 .9 

.64 4 

.10 .8 

.95 4 

.17 

1.00 7 
.15 1 

1.51 5 
.14 

INCUBATION TEMP 

NITRATF 
SILICATE 
PHOS P'HTl= 

.'35 

.68 

.24 

.41 
.09 

.35 

.82 

.26 

.B2 

.0 C 

.45 

2.15 

.65 

--..J 
.l::-

-------------------



-------------------
L.6SRADOQ SEA 1964 

'f,T 54 22.90'N tONG 55 59.50'W DATE 27/06/~4 DEPTY 13 M 
----------------------------------------------------------------------------------

I " ! P r P I p 

----------------------------------------------------------------------------------
WAIJELP~GTY 4(\0 NM 

1 .15 .9 .17 .8 .07 • 8 .07 
.7 .07 .5 • 05 • r; . .05 • '5 .O~ 

ALPHA • .254 

WAVEL~Nr-TH 425 NM 
3 .37 3 .27 2 .10 1 .Of; 
1 .11 1 .06 1 .06 

AlP4A 'II .140 

WAVEl~MGTrl 4'50 NM 
!; .~3 4 .'73 4 .5':i 3 .33 
2 .20 2 .19 2 .16 1 .07 

ALPHA It .139 
'-J 
Vl 

WhVELI=N(;TH 475 N'1 
7 .67 7 .75 5 .50 5 .50 
'3 .27 2 .26 2 .26 1 .12 

At PHA • .094 

WAVr.L!=NGTY 500 NM 
10 .90 10 .91 7 .62 6 .57 

3 .40 3 ."32 2 .35 1 .15 

At PH A It .08':\ 

WAVEL~NGT'" 525 NM 
6 .58 4 .44 3 .41 3 .38 
2 .20 1 .13 .9 .08 .7 .06 

Al PYA '" .099 



lolA Vf L EN GTH 550 NM 
I? .69 7 .49 

2 .20 2 .11 

ALPI1A :or 

IJAVELJ::NGTH 575 N"1 
11 .62 7 .48 

4 .23 :3 .16 

ALPHA :or 

W"VELJ:"l[;Trl 60e Nt.! 
11 .'52 Fl .46 
~ .18 2 .16 

ALPI1A • 

',t AVEL n!t.TY 6,t:: NM 
11 .80 p .,9 

4 .33 2 .21 

ALPHA I< 

\4/1VElcNGTI1 6:0 N.., 
?O .Fl9 14 .67 

c; .37 4 .':19 

ALPHA • 

WAVr-LJ:NGTH 67r:. N"1 
12 1.38 Q 1.05 

':I .37 1 .15 

AL PH A • 

SAMPLE TEMP -1.2 C 

CHLOROPHYLL I 11.67 

CARBON 4P4 

NITROGEN 7P 

6 

.013 

7 
1 

.059 

(, 
.9 

.052 

7 
.9 

.067 

11 
2 

.041 

6 
1 

.092 

.51 4 

.59 6 
• 11 .9 

.47 4 
.05 .8 

.59 5 

.09 .9 

.80 7 

.11 1 

.87 '" ./ 

.08 

INCU~ATIDN TEMP 

NITRATE 

SILICATE 

PHOSPI-fATE 

.20 

.44 

.1'5 

.27 

.J3 

.43 

.15 

.52 

.06 

• 52 

.0 C 

.24 

3.81 

,44 

" 0'> 

-------------------



- - - - - - - - - - - - -- - - - - - -
LABRADOR SEA 1984 

lAT 5'3 47.20'N LONG 54 37.40'W DATE·28/06/84 DEPTH 40 '" 
--------------------------------------------~-------------------------------------I P I p I p I p 

----------------------------------------------------------------------------------
waVElFNGTH 400 NM 

1 .12 .R .04 .e .14 .7 .12 
." .07 .~ .01 .5 .06 

Al PHA .. .329 

WAvclcNGTH 471'; NM 
'3 .6~ '3 .47 3 .4ft 2 .24 
1 .Oq 1 .16 1 .13 1 .02 

ALPHA .. .2bO 

WAVELt=NGTH 450 N~ 
':i .93 4 .66 4 .8Q '3 .ft7 , .32 2 .22 2 .?l 1 .Ob 

ALPHA .. .227 
'-./ 

WAVE l FN GTrl 475 NM 
'-./ 

7 1.25 7 1.29 5 .91 5 .88 
~ .44 2 .~O 2 .37 1 .09 

ALPHA .. .194 

WAVEl~NGTH 500 "'''I 
'0 1.17 10 1.24 7 .93 6 1.01 

3 .55 l .4Q 1 II 32 

ALPHA .. .079 

I<l AVE lPJGTH 575 Nil! 
6 .83 4 .62 3 .52 2 .27 
1 .?Q .9 .15 .7 • 09 

ALPHA := .138 



'1/ AVELI=NGTH 5 "'0 NM 
12 1.4!' 

;>. .44 

i<lAVfLENGTH 575 N'" 
n 1.55 

4 .40 

,.,AVEtF"IGTi f, 00 NM 
11 1.1? 

'3 .41-

\./ AVE L FN hTH 6?5 N"1 
11 1.41 

4 .61 

IJt\VELFNGTH 650 NM 
20 1.2~ 

'" .43 

\,HVElPIGTH "75 NM 
12 1.59 
~ .77 

$AMHE TEMP 

CI-lLnRnOHYll 

CARRON 

NITRnGFN 

7 
2 

7 
3 

8 
? 

8 
2 

14 
4 

q 
1 

1.13 
.13 

Al PHA • 

.81 

.40 

ALPHA • 

.87 

.35 

ALPHA • 

1.00 
.46 

ALPHA • 

1.17 
.57 

ALPHA • 

1.25 
.17 

UOHA 

-.2 C 

4.69 

440 

65 

• 

6 

.029 

7 
1 

.143 

6 
.9 

.104 

7 
.9 

.116 

11 
2 

.060 

6 
1 

.109 

1.09 4 

1.15 6 
.11 .9 

.63 4 

.12 .8 

1.~7 5 
• 5 .9 

1.03 7 
.17 1 

1.18 5 
.11 

INCUBATION TEMP 

NITRATE 

SILICATE 

PHOSPHATE 

.53 

.eb 

.22 

.75 

.04 

.99 

.25 

.70 

.21 

.61 

.0 C 

1.39 

6.54 

.25 

--.J 
00 

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



-------------------
LA8PADOQ SEA 1984 

tAT '55 46.""'N LONG '54 54.60'W DATE 30/06/'34 DEPTH 35 ~ ----------------------------------------------------------------------------------
T p r P I P I p 

----------------------------------------------------------------------------------
w~VELJ:NGTH 400 N"I 

• I.. .16 • '5 .20 • 4 .17 .4 • 11 
.3 .09 .'- .08 .2 .04 

&l PH A := .280 

Io/AVELr"'GTH 425 NM 
3 ."5 2 .47 2 .43 1 .29 

.8 .1" .8 .18 .7 .13 .6 .07 

ALPHA II: .21,4 

W AVF LPI rTH 450 NM 
I': .9J': 4 .79 3 .74 2 .50 ... 
1 .?f1 1 .19 1 .2~ .s .10 

ALPHA It .214 
'-J 

"AVE U=Nr,TY 475 "'M '" 
6 1.33 6 1.29 4 .94 3 .92 
? ."50 1 .34 1 .36 • '5 .14 

ALPHA .. .213 

WAVEl!="GTY ~ uO NM 
q 1.33 7 1.33 " 1.05 5 .88 
? .50 2 .&;'8 2 .'50 .9 .36 

ALPHA .. .138 

Wd,"Elr~IGTH 5?5 NM 
r:: .be 4 .66 3 .57 3 .63 -' 
1 .?9 1 .?4 .6 .18 .3 .10 

AL PHA = .161 



WflVFlENGTH 550 N"1 
1'i 1.42 15 1.39 

I) .56 2 • ~O 

At PI .. U '" 

IJi\VElI=NGTH 57':; N~ 

'0 1..,27 12 1.06 
4 • ~ 6 4 .41 

ALPHA = 

WAVElnlCTH bOO N~ 
10 1.23 12 .90 

I': .49 3 .29 

At pl·LA '" 

\01 AVE ll=NGTH 6?1'; NM 
2'.' 1 • ~ 9 12 1.14 ,., .62 3 .42 

ALPHA· 

WAV17lJ:NGTH 650 N'" 
11 1.19 9 .'38 

'3 .~5 1 .14 

ALP4A '" 

WAVELENGTH 675 N"1 
10 1.56 10 1.27 

3 .t::t:: 3 .52 

ALPHA '" 

S~MPlE TEMP -.3 C 

CrlLOROPHYLL I 5.98 

CAR~nN 43~ 

NITRnGEN 49 

8 
.8 

.011 

10 
.9 

.066 

9 
1 

• 06 2 

10 
.8 

.062 

6 
.8 

.065 

8 
.7 

.134 

1.05 5 
.18 

.88 9 

.24 .8 

.76 8 

.11 .5 

.96 10 

.14 .6 

.61 3 

.15 

1.19 6 
.11 .5 

JNCU~ATION TEMP 

NITPATE 

SILICATE 
PHOSPHATE 

1.110 

.83 

.14 

.67 

.06 

.92 
• ~18 

.50 

1.11 
.09 

-.'5 C 

5.33 

7.21 

.44 

00 
0 

-------------------



-------------------
LABRADOR SEA 1984 

lAT 5~ rq.2n l N LrJNG 54 42.90·W DATE 30/06/84 DEPTH 30 '" 
---------------------------------------------------------------~------------------T P I P I P I p 

----------------------------------------------------------------------------------
WAVELI=~GTH 400 Nr-1 

.6 .';7 .4 .30 .4 .4'3 .4 .10 

.~ .28 .2 .00 

ALPHA ,. .576 

W~~El~NGTH 425 NM 
.j6 2 .34 1 .15 .8 .22 

.R .18 .7 .17 .6 .05 

ALPHA ,. .278 

\.I AVE L~NGTrl 450 NM 
J': .98 4 .75 3 .78 2 .64 
1 .4" 1 .41 1 .50 .5 .34 

ALPHA ,. .146 
00 

W hVFLFNf-TH 475 NM 
f:- 1.15 6 1.20 

I-' 

4 .71 :3 .79 
? .40 1 .33 1 .39 

ALPHA ,. .131 

!~ AVE LP'JGTH 500 N"! 
B .90 7 1.29 6 .99 5 .61 
2 .48 2 • ~6 .9 .33 

AL PHA .. .092 

W hVI=LEtH;TH 5i'5 NM 
I:; .87 4 .47 3 .60 3 .49 
1 .1;8 1 .34 .3 .16 

ALP,",A ,. .055 

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



WAVEtENr.TH 5 '50 N M 
15 .91 

c:: .41 

!,J AVE LFNGTH '575 NM 
P .70 

4 .24 

W ~ VJ: L PI r,TH 600 N'" lq .90 
5 .24 

laVE l FN GTH 62'5 N'1 
2' 1.04 ,., .3E'i 

WAVElFNGTH 650 N'1 
17 .90 

3 .41 

W A V F. l F "I GT H 675 N"l 
1" 1.14 

3 .40 

SAMPLE TEMP 

CHt OROP4YLl 

CARBON 

NITROGEN. 

1'5 
2 

10 
.9 

12 
3 

12 
'3 

11 
1 

10 
.7 

.90 

.22 

ALPHA • 

.':-3 

.22 

ALPHA • 

.~O 

.1 e 
AL P4A • 

.83 

.30 

AL PHA • 

.73 
,,07 

ALPHA· 

.99 

.34 

ALPHA· 

-.6 C 

.98 

306 

Ie) 

8 
.8 

.048 

9 
.8 

.040 

9 
1 

.042 

10 
.A 

.045 

9 
.8 

.044 

8 
.5 

.091 

.65 5 

.18 

.63 4 

.. 01 

.58 8 

.15 .5 

.61 10 

.06 .6 

.48 a 6 

.19 

.84 3 

.07 

INCUBATION TEMP 

NITRATE 

SILICATE 

PHOS P4ATE 

.61 

.30 

.48 

.09 

.52 

.16 

.46 

.4t: 

-. '5 C 

.co 
6.59 

.24 

00 
N 

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



_-_----IIIE,----------i-
LA8RADOR SEA 1984 

,,,T 52 ~9.50'N LONr. 51 57.30'W DATE 03/07/84 DfPT~ 15 M 

----------------------------------------------------------------------~-----------
T P T P I p I P 

----------------------------------------------------------------------------------
1.'~VElFNGT~ 400 N"1 

.f, • r; 7 • '5 .47 .4 .40 .4 .37 

.3 .29 .2 .18 

ALPHA .. .659 

WAVELf=t,JGTH 425 N"1 
2 1.08 2 • 93 1 .75 • 8 .40 

.p .34 .7 .43 .f, .29 

AL PH A '" .651 

WAVE LP1GTH 450 NM 
'" '.21 4 1.82 3 1.61 2 1.05 
1 .78 1 • 49 1 .58 .5 .28 

ALPHA .. .480 
00 
w 

W AVEll=NGTH 475 t,J"I 
6 '3.11 6 2.49 4 1.68 3 1.93 
? 1.05 1 .65 1 .73 .5 .30 

ALP~A .. .453 

W ~,V~U:I'ZGTH !l 00 N "1 
q '.74 7 i:~6 6 1.89 5 1.82 
? 1.08 2 2 .85 .9 .54 

ALPHA .. .256 

WAVr:lI=NGTY 525 NM 
5 '.12 4 1.46 3 1.48 3 1.48 
1 .79 1 .57 .6 .64 .3 .2.7 

At PY A .. .356 

'",,''''''''''''',''' "" """'"'' ",",' "j,L"""JiZ 



wAVflHIGTH ~50 N"1 
11:: 3.~8 15 3.27 

2 .7f .8 .34 

AL PH! • 

wAVElrNGTrl 575 N"1 
10 3.53 12 3.26 

4 • 7, 4 .f19 

ALPHA ,. 

WAVE LEN GTH 60(\ NM 
10 2.30 12 ] .33 

J:: .63 ~ .76 

ALPHA .. 

\,,[ AVE: LI=Nr,Trl 6?~ N"l 
22 2.t:l7 12 ?59 

f- .98 3 .83 

ALPHA • 

1.J AVE Lr'JGTH f::,~O NM 
11 3.05 q 1.92 
~ .fl7 1 .25 

ALPHA .. 
WAVEL~NGTH 675 N~ 

10 5.30 8 3.67 
":\ 1.'59 .7 .43 

AL PH A .. 

SAMPLE TEMP -.5 C 

CHLOROPHYLL: 18.90 

CARBON P57 

NITPOGtN 124 

8 

.185 

10 
.9 

.196 

9 
1 

.110 

10 
.8 

.127 

6 
.8 

.172 

6 
.5 

.437 

2.47 I) 

1.70 9 
.58 .8 

1.89 8 
.22 .5 

1.81 10 
.~6 .6 

1.70 3 
.46 

4.13 3 
.37 

INCU8ATION TEMP 

NITIu'TE 

SILICATE 
PHOSPHATE 

1.25 

2.33 
.~6 

1.18 
.16 

1.17 
.55 

1.32 

1.58 

-.5 C 

1.62 

3.47 

.45 

(Xl 
.p-

- - - - - - - ~ -- - - -, - - - - - .., -
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85 

Total Radiation 

Units are in W m-2 for hour ending at hour indicated. All times are 
Atlantic Daylight Time. 
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- - &W _ - __ ... ~ _: .. _\ .... '_ .. _ -._ 

TOTAL 23/6 24/6 25/6 26/6 27/6 

0500 9 51 31 29 
0600 55 125 89 100 
0700 114 270 173 139 
0800 195 322 273 196 
0900 406 407 437 406 
1000 359 619 573 511 
1100 463 625 618 493 
1200 522 715 693 567 596 
1300 533 742 742 703 649 
1400 326 725 632 703 516 
1500 298 686 453 660 518 
1600 299 618 610 520 505 
1700 201 517 420 394 344 
1800 149 400 354 336 241 
1900 61 263 157 205 143 
2000 22 98 115 136 53 
2100 1 23 22 37 17 

TOTAL RADIATION 
LABRADOR SHELF 
June-July 1984 

28/6 29/6 

9 14 
40 86 
78 168 

117 236 
196 344 
288 426 
366 400 
391 497 
426 576 
583 580 
270 534 
365 498 
252 446 
149 311 

87 112 
64 55 
15 16 

30/6 

4 
25 
21 
33 
65 

101 
55 
36 
41 
85 

114 
103 

53 
26 
14 
5 
1 

1/7 2/7 3/7 4/7 5/7 

5 4 5 9 
' 38 14 31 65 21 

73 27 64 115 87 
98 52 113 130 76 

153 77 127 163 
129 90 287 242 
204 119 405 175 
156 140 458 164 
143 158 380 494 
169 145 395 376 
123 237 497 441 

00 
91 267 394 388 '-.J 

85 152 377 236 
59 108 274 100 
46 64 183 33 
24 34 72 13 

1 6 18 4 



I 
I 
I 
I 
I 
I 
I 
\1 

I 
I 
\1 

I 
I 
I 
I 
I ! 

.1 
I 

I
, I 

I 

I I 
_____________________________ 1 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

89 

Photosynthetically Active Radiation 

Units are in W m- 2 for hour ending at hour indicated. All times 

are Atlantic Daylight Time. 



PAR 23/6 24/6 25/6 26/6 27/6 

0500 7 23 20 18 
0600 42 57 66 72 
0700 88 193 128 110 
0800 150 242 208 161 
0900 302 324 337 305 
1000 273 462 431 396 
1100 342 483 465 382 
1200 403 553 472 443 474 
1300 410 573 532 550 521 
1400 256 557 482 543 417 
1500 239 512 388 508 416 
1600 233 450 449 385 417 
1700 157 365 295 285 274 
1800 114 272 243 239 187 
1900 48 160 108 126 114 
2000 18 62 73 60 43 
2100 15 16 19 13 

PAR 
LABRADOR SHELF 
June-July 1984 

28/6 29/6 

8 
34 
66 
99 

161 
231 330 
296 312 
316 377 
345 427 
470 466 
221 426 
271 381 
202 323 
124 228 

72 87 
50 42 
13 13 

30/6 1/7 

4 5 
22 31 
20 60 
32 82 
61 129 
92 113 
54 173 
37 134 
41 124 
79 145 

102 105 
94 79 
50 74 
25 51 
14 38 
5 20 

2/7 3/7 4/7 5/7 

4 5 7 
12 25 48 16 
24 52 85 66 
46 90 102 64 
67 104 129 
79 223 188 

103 315 144 
121 367 136 
137 295 365 
122 307 266 
192 393 337 
211 298 290 

\0 
0 

125 278 186 
88 203 81 
52 141 28 
27 56 12 

4 15 3 

__ .. _ .. _ WIll .. ' ' ... ~ ~ _ '~ .... _ .. __ 
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56° 

54° 

52° 

91 

58° 56° 54° 52° 50° 

20 21 

1819~ \j.14 56° 
17_~ •• •• , 13 

16/ °12 
15 

II • 
28,A. 

10. 

·9 
I • 

7· ·8 2 • 
4 54° 
• 

22. 
24 ·23 • 

26. -25 

LABRADOR: :: .. -27 
. ' ...... 

52° 

Location of sampling stations on the Labrador Shelf. 
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Solid line fits to carbon PI data 
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Solid line fits to oxygen PI data 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
II 

I 

II 
I 

II 
I _____ 1 



I 0 
0' 

I 
W 127 c..o 
<{ 
~ 

I -I 
« 

I w 0 

U 0 
L() 

I 
I ~ + CO '0 

" 
0 

I c.o ~ 

0 

t ~ 
N 

I 0.....-..... 
+ ON 

t-t)1 

I ~ E 
+ 

~ • 

I <t: '--" 
t- 01--1 (f) + 

I 
0 
N 

+ 

I + 
L(') 

c.o 

I 
r<) + 
r<) 0 
0 

-tI- 0 
+ ~ 

'I ~ 
+ + 

00 + 

I 0 + 

0 I 0 ~ CO N c..o 0 . • . . . . 
I 

t'f) 0 r--.. LO N 0 
~ ~ 

I ~-Y ~_(D I YJ 6w)ZO 6w 8d 



10 8407804 ST A. 13 28/06/84 40 M 

12.5 
+ 

~ ..--
I 
...c I + 
..-- 10.0 
I 
~ 

0 

<5 7.5 
tJ) 

E 
~ 

N o 5.0 
tJ) 

11+ 

E 
m 2.5 CL 

0.0 
o 100 200 300· 400 500 600 

- - - -- .. _ I.J "I,.m -.:J .. _. - _ .. _ ... "II 



'. 

I 0 
0 

I + c.o 

I 
:2 

I 0 
L() 0 

I'f) 
L{') 

I, 

I ~ 
co 0 

I ~ 0 

<.0 ""'" 
0 

I ~ 
0 

I 
I'f) 

O~ 
ON 
r-<)I 

I C() E 
.,.--

~ 
I • 

<X: 
~ 

r- 01--1 

I U1 0 
N 

I <.0 

I 
L[) 

CO 0 
f".. 
0 

0 

I 
,.... 

~ 
CO 

I 0 

I 
..I-

0 

0 0 0 0 0 0 . . . . . . 
I 0 OJ c.o ..q- N 0 ,.... 

I ~- LI ~_(D I LlJ 6'w)ZO 6w ad 



.. 
« 
f­
(f) 

o . 

+ 

00 . 
~ 

+ 

+ 

N 0 
• . . 

N ....... 0 

o I o 
c.o 

o 

I 
I 

~ I 
I 

o I 
o -q-I 

I 
g~ 
f'l')1 

~ 
0'1 
O~ 
N I 

'I 
0 '1 0 ....... 

I, 
I 

0 

I 
I 
I 



I 0 
0 

I to 

I + 

I ~ 
0 
0 
L(') 

I 
(j) 

I. .q-
0 CO 

I ~ 
0 
..q-

0 

I " .q-

I 
0 

O~· 
ON 
r<)1 

I CO E 
N ~. 

I • "-'" 
<l: 
l- Ot---! 

I U1 0 
N 

I (j) + 
~ 

I (j) 
0 

'" 0 0 

I 
'r-

..q-
CO 

I 0 

I 0 

0 N ~ to CO 0 
• • . • • • 

I 0) ,....... L(') r<) 'r- 0 

I ~- Y ~_(D IYJBw)ZOBw ad 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
i 

II 
I 

II 
.1 

------------------------~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

133 

Temperature and salinity profiles 
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