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Abstract

Irwin, B., Caverhill, C., Dickie, P., Hodgson, M., and Platt, T. 1986.
Primary productivity of ice algae on the Labrador Shelf from March 16
to March 27, 1984. Can. Data Rep. Fish. Aquat. Sci. No. 559: iv + 143
p.

During the period 16 March to 27 March 1984 samples of ice algae were

collected from CSS Baffin on the Labrador shelf for experiments on their

rates of primary production. In this report we make available the raw data

and the fitted light saturation parameters.

R~sum~

Irwin, B., Caverhill, C., Dickie, P., Hodgson, M., and Platt, T. 1986.
Primary productivity of ice algae on the Labrador Shelf from March 16
to March 27, 1984. Can. Data Rep. Fish. Aquat. Sci. No. 559: iv + 143
p.

Pendant la periode du 16 mars au 27 mars 1984 des ~chantillons

d'algues de glace on et~ ranass~ du MSC Baffin sur le plateau du Labrador.

Des exp~riences ont et~ effectu~es pour mesurer leur taux de production

primaire. Dans ce rapport nous pr~sentons les donn~es brutes ainsi que les

parametres calcules pour representer les courbes de production en fonction

de la lumiere.
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immediately after collection and placed in shallow plastic trays at low

light. The pieces of ice were slowly melted by placing the trays in a

water bath at about 10°C. The temperature of the slurry was never allowed

to rise above -1.5°C. Samples were dispensed when large lumps had broken

down into small granules of ice.

Productivi ty

Primary productivity was measured using the 14C technique and the

oxygen evolution method. The 14 C method was essentially as described in

Strickland and Parsons (1972). 25 ~ci of sodium bicarbonate 14C was added

to approximately 100 ml of sample. A total of 42 light and 2 dark bottles

were filled for each experiment. Incubations were done in temperature

controlled incubators illuminated by 2000 W tungsten halogen lamps (New

Raline ORS 2000) (Irwin et al 1983).

A second series of experiments were run in parallel using an incubator

of different design. In this incubator square cuvettes (nominal capacity

110 ml) were used as the sample container. Illumination was provided by a

250 watt tungsten-halogen lamp (Gilway technical lamp # L7391). The output

from the lamp passed through a beam collimator and then through a series of

mirrors to give desired light levels (Larsen, in prep). Temperature

control was achieved in the usual manner.

For oxygen experiments the high precision Winkler method of Williams

and Jenkinson (1982) was used. 42 light, 3 dark and 3 time zero bottles

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

immediately. Incubation times for all three types of experiments ranged

from 3 to 4 hours.

Photosynthetic Action Spectra

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



3

investiga~ed using measurements of photosynthesis on a modified

photosynthetron (Lewis and Smith, 1983). 1 mci of sodium bicarbonate 14 C

was added to 125 ml of unconcentrated sample. 1 ml aliquots were dispensed

into 7 ml glass vials. TI1e vials were placed into a temperature controlled

bored aluminum block which admitted light from below. The aluminum block

was mounted on a glass cuvette, 5 cm thick, 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 optical filters (P.T.R. Optics, Waltham, Mass.) provided 12

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

equal to 25 nm. Variations in intensity within a band-pass was achieved by

placing nickel neutral density filters (Perforated Products) over the

narrow band-pass filter.

Incubation periods were one hour at which time 0.5 ml of ION

hydrochloric was added to each vial to remove inorganic H14C0 3• Vials were

shaken in a fume hood for one hour and then the acid was neutralised with

0.5 ml of ION sodium hydroxide. 5 ml of scintillation cocktail (BDH #

R046967) was added and vials counted in the usual way.

Chlorophyll a

Replicate 50 ml chlorophyll samples were filtered onto 25 mm Whatman

GF/F filters. Chlorophyll was extracted in 85% acetone at O°C in the dark

for 24 hours. Chlorophyll concentrations were estimated using the

fluorometric technique of Yentsch and Menzel (1963) as modified by Holm

Hansen et al (1965).

Organic Particulates

Samples for particulate organic carbon and nitrogen were filtered onto

precombusted Whatman GF/F filters. Filters were analysed using the method
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described in Irwin et al (1982)

Nutrients

Three inorganic nutrients were routinely measured from each sample.

Samples were stored frozen at -20°C and later analysed in the laboratory.

Inorganic phosphate, silicate and nitrate were measured on a Technicon II

autoanalyser using industrial methods 155-71W 186-72W and 158-71W

respectively.

Incubation and Incident Light

Photosynthetically active radiation (P.A.R.) was measured at each

bottle position in the incubators and at each vial position in the

photosynthetron using a Biospherical Instruments QSL100 quantum meter.

Total incident radiations was measured with an Eppley 40 Junction

black and white pyranometer. Incident PAR was measured with a Licor Li

1905 quantum sensor. The output of both instruments was integrated and

logged each hour on a Licor Li 550 printing integrator.

Estimation of photosynthetic parameters

Measurements of specific production pB and irradiance I were used to

estimate parameters in the equation of Platt et al (1981)

pB = P
s

(1 _ £,-aI!P S ) £,-SI!P s

Ps (mg C mg 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- Z) is the

initial slope of the PI curve and S (same units as a) is a parameter that

characterises photoinhibition. Complete details of the fitting routine are

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

this technique is in Irwin et al (1980).
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Light saturation and related biomass and nutrient data
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P mg C m-3 h-1 (mg chl)-l

I IV m-2

Ps mg C mg Chr1

CL mg C (mg Chl)-l h-1 w-1 m-2

B mg C (mg Chl) h-1 w-1 m-2

11

Units

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

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

closed brackets below the estimates for each parameter.
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----------------------------------------------------------------------------------

r p T o I D I p
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PARAMETER VALUES
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lhT <;1 tt4.7':J'tl

lARRAOOR SEA 1984

LONG~' 3.3i'W DhTE 21/03/84 ICE ALGH----------------------------------------------------------------------------------
T o T P J p T P

:3 90 2. • f) ~, 311 1.'10 231 1.91f 175 1.98
1 2: e 1.86 108 1.79 99 1.68 f3C) 1.6'9

"'1 1.63 70 J .64 56 1.60 45 1.56
45 1 .78 35 1.48 32 1.31 29 1.50
24 1.21 23 1.68 16 1.07 11 .83
10 .47 7 .32 4 .24 4 .30

3 • 1 2- ? .09 2 .04 1 .0 7,
.I"l? .f:> .01 .6 .01 .4 .00i

.4 .vl .3 .01 • ? .00 .2 .00

.1 .00 .1 .00

PARAi"1tTER VALUES
()~ : 1.95 ALPHA I .0~7 qF.TA : .0000

1.71-" ].q3 ) ( .080, .094 ) ( -.0004, .0004

~(\MPU' T,:MP -l.fj C TNCU13ATION TEMP -1.0 C
N
-l>

CHl GkOPHYlL : 65.23 NITRATE · 13.53·
CAP fWN · 3716 SILICATE : 4.90·
NTTROGeN · ,38 PHOSPYATE · 1.61· •



L~~PADOR SEA 1984

LhT ~,1 4't.76'''-1 LflNG 53 3.31'14 DATE: 21/03/84 ICE ALGAE

T p I p I D I p

427 1.54 391 1.38 2b7 1.50 243 1.46
? .,-:) 1.1:'7 219 1 .50 119 1.55 151 1.59
1') 1 1 • ~ ", l1b 1.5h 116 1.50 85 1.62

66 1."4 53 1.43 ";0 1.25 42 1034
37 1.34 31 1. 34 22 1.15 22 .93
1 " .8e 14 .94 10 .66 9 .61

7 .43 " .29 4 .~4 3 .14., .J:, 3 .09 I .09 2 .08
2 .04 1 .02 .02 .9 .01

.0 .01 .7 .00

PARAMtTER VALUES
')(' , 1.60 ALP4A : .077 BETA I .0004

1. ": b, l.t,c; ) ( .013, .080 ) ( .0002, .0006

-1. R C INCUBATION TEMP -1.0 C
N

C:;!lMPl!=: H~P In

CHL DR 0 P4 YL l : 62.27 NITRATE · R.53·
CAP PON . 1116 SILICATE · 4.90. ·
NTTPOGEI\l : 53fJ PHOSPHATE : 1.67



L/lT 51 40.07'1'1

LABPADOR S~h 1984

LONG 52 ~q.12'W DATE 22/0~/84 ICE ALGAE----------------------------------------------------------------------------------
T D r p I p I p

?31 2.34 175 3.03 140 7.Q4 108 2.67
7(' '.39 ~. f.- 2.28 45 2.28 35 2.08J.

32 2. 5~· 24 J .06 23 2.17 20 1.d8
1 ~ 1.<':5 16 1.62 11 1.49 7 .57

(t .40 4 .45 3 .20 2 .11
? .03 1 .07 1 .02 .6 .02." .04 .4 .01 .4 .01 .3 .02

• ? .02 .2 .01 .1 .00 • 1 .oe

p~ : '..':16
2.45, 2.r:Jh

P~PAMETER VALUES

,HPHA : .155
( .141, el70 ,

'3ETA: .0000
(-.0014, .0014

~~MPlr TE ~ P -1. 9 C INCU~ATION TEMP -1.0 C
10
0'

CHLQROP'-iYLl : 10:,.92 ~ITRATE : 9.<;4

CAP~(lN : 77 <j4 SILICATF : s.es
NITD[1Gt=N : 1132 PHO$P4hTE



LABQhDnR SEA 1984

'~T '31 40.07'N L8NG 52 49.12'\01 DATE 22f)3fR4 ICE ALG.\E

r p r p I p I p

191 ~.43 267 2.24 243 2.55 223 2.07
21 Q 2.66 17° c:.6':> 151 2.20 151 2.50
1'6 ?04 116 7.13 ~!" 2.54 79 l.ge

73 1.74 66 ?44 5'3 2..08 50 1.80
37 1.P4 ?~ 1.5 A 22 1.~O 15 1.47
14 1 • ;> 1 10 .82 9 .84 7 .44

7 • '5 1 '5 .28 4 .31 3 .13
~ .20 3 .06 l .07 2 .04
? .09 1 .02 1 .00 1 .00

.0 • rlJ .9 .02

PARAMETER VALUES
p~ . 2.32 ALPHA : .098 3 ETA : .0000.

?J.P, 2.46 ) ( • 0 89, dOd ) ( -.0007, .0007

$ h1>1 PlE: I\lCU~ArION TEMP
NH. .., P -1.8 C -1.2 C --..J

CHLOROP4Yll : IJ"'.28 NITRATE : 9.54

CARBON . 77':>4 SILICATE . 5.88. .
NTTDOGF\l : 1132 PHOSPYATE



LA~~~DQR SEA 1984

LilT <:1 43.n n 'N LONG 52 40.'Jl'W OATE 23IJ3/'34 ICE ALG~t

T p I p I p I p

:'11 2. 79 ?47 2 .11 199 3.24 179 3.05
1 3~ 1.1: 108 3.2B 100 3./:)3 ge 2.65

n 1. ,2' 64 3.06 52 3.03 45 3.04
37 3. I'll 34 3.40 33 3.61 28 1.76
'6 J .36 22 1.44 13 1.15 12 1.36

;:J 1.06 1';. .72 5 .69 3 .27, .10 2 .14 1 .03 1 .08
.7 .un .7 .ul • '5 .01 .4 .02
.4 .00 • 3 .00 .2 .02 .2 .00

n, : 3.41
3.4 1 , 4.33

0t·kAMETE~ VALUES

4LPHA: .135
( .119, .151 )

RETA: .0055
( .\1023, .0081

TEMP INCU~ATION TE Mo -1.0 C
N

,tIMPll= -1.i< r. (X)

CHLopn p4YLL · 111. 7~ ~TTQATE : 9.55·
CARRON I 93 P P SILICATE I 4.03

~!T.TDnGFN : 121 3 oHOS PHA TE . 1.74.



tAT ).i. 43.('o,HJ

LABRADOR SEA 19B4

LQNG 5') 49.61'W DATE 23/03/R4 ICE .\LG4E

1 !') I P I p I p

207 2 •.? ') 243 1.99 223 2.26 219 2.62
170 ? ?f l51 2.53 151 t:::.34 116 2.17

or:: 2.3f. 79 2.34 73 7.16 66 2.28
53 2.31 50 2.19 37 2.17 31 2.14
?? 1.89 22 1.qO 15 1.52 14 1.40
10 1.04 9 .95 7 .73 7 .68

(, .43 ':3 .22 3 .24 3 .11
? .17 2 .06 2 .11 1 .03
.I. .f'i] 1 .02 .9 .01 .9 .02

.7 .oe

p, : 2.47
( ?36. ?58

°ARA'1ETER VALUES

"lPHA, : .135
( .127, .144 )

Bt=TA: .0009
( .C002, .0016

1',)
\0

SA~!')LI= TF"1 P -l.Q r: UCU~ATION H:MP -.5 C

C4lrROP4YLL : 116.55 NITRATE I 9.55

CARRON : ~3 pp SILICATE . 4.03.
N.lTPOGI="l : 1213 PHOSP-i~TE : 1.74



LAQpADflR SEA 1984

L"T <;1 4~.7iJH] LflNG 52 46.60'itl DATE 24/)3/84 I Cl:. ALG~ E

T p I p I p I p

343 3016 ?87 '3.23 231 3.41 195 2.67
1 '" J 2.81 128. 2.5r:; 100 2.34 86 2.66

73 ? • ~l 6u 2.30 49 2.13 43 2.14
36 2.51 27 2.04 26 2.00 21 1.64
14 1.('7 12 1.15 F.'. .P4 5 .6A
" • : f> 3 .27 2 017 2 010
2 .10 1 .05 .7 .03 .7 .01" .n? .4 .03 .4 .02 .":\ .0•

.? .01 ., .01 .2 .O? .1 .:)1

"<: : 7.8':;
?60, 3.01

PARAMETER VALUES

ALPHA: .11B
( .10~•• 1';>8 )

aETA: .0000
(-.0008, .000(3

TEIoIP -l.p C Ii\lCUQATION TEMP -1.0 C
w

~AMOlr: CD

UH OR 0 PtW LL : IfH.13 NIT~ATE : 7.47

CAPBON t 1.;P47 SILICATE : 7.63

NIT Pf1GP~ ~ 1426 PHOSPHATE



LABRADOR SEA 1984

'AT ";1 4J.7i)'N UJNG 52 46.60'',,/ DATE 24/03/84 ICE ALGAE

T p T p I P I p

----------------------------------------------------------------------------------
? "7 2.02 243 2.~2 223 1.90 210 2.68
, 7Q 2.c.7 1)1 2.32 151 1.97 116 1.65
1 16 ?05 8'3 2.14 79 1.92 71 2.0t!

f (, 1. 79 53 2.04 50 1.42 42 1.99
37 1.73 31 1.89 22 1.63 22 1.61
15 1.19 14 1. ? 2 10 .82 9 • 8 ~,

7 .59 7 .5'5 r:; .36 4 .26,.J

3 .15 3 .19 '3 .06 2 .11
? • Or;:; , .03 1 .03 1 .u3
1 .\)1 .9 .01 .9 .00

PARAMETER VALUES
r)(' : '.11 AL PHA : .lUI, 3ETA . .0000.

1.'76, 2.25 ) ( .096, .117 ) ( -.0009, .0009

SA,'1PLF Tt"'P -l.d C INCU3ATI:.JN TEMp -.5 C
w
I-'

CHI QROP-lYLl. : 19 t .99 NITRATE : 1.41

CARpnN . lOP47 SILICATE : 7.63.
t-lITPfJGEN : 1426 PHO)P~AT.t



LAnPAD~R SEA 1984

LAT '''1 4i~.8g'N tnNG '5241.23"'/ !lATE 25/03/84 reF ALGAE

T D I p J p I p

? ' ~ '-t. Q (\ 191 4.30 167 4.66 136 5.02J..?
1 .1) Q "'.14 e~ 4.03 68 3.62 59 3.48

4!) 4.51 3 Q ?23 36 2.34 29 2.65'7 "'..47 2? 2.35 16 2.31 15 1.89
In 1.27 R .Qe 6 .,31 5 .54

':l .33 2 .15 2 .07 1 .05
1 .00 • '1 .02 .7 .05 • 4 .00

.4 ."2 o 3 .01 .3 .02 • ? .01
~ • ("11 .2 .11

'), : 4.89
4.13, :;.65

PARAMETER VALUES

ALPHA: .135
( .123, .141 )

BETA: .OOJO
(-.0043, .0043

TE'1P -1.9 C INCUI)ATION TEMP -1.0 C
w

r::AMPlt N

CHLfl~OPHYLL : ~4.02 NIT~ATE : 10.72

CARRON • 7270 SILICATE I 6.81·
NITPnGI:N : 1032 PHOSPHATE : 1.76



LA~RADnR SEA 1984

l.ft T 51 4 R .gQ'N LONG 52 41.23'W DATE 25/03/R4 tCE ALGA~

----------------------------------------------------------------------------------
T P T PIP I P

::'11 2.93 215 3.06 219 3.40 151 2.83
lOf, 3.11 91 3.45 73 3.09 71 2.80

s'), 3.~5 45 ?P!) itl 2.55 33 2.8:
3'.) 7.'>0 27 2.t,2 21 1.Q3 13 1.8')
l? 1.r:.7 R 1.21 6 1.02 '5 .R1

4 .54 4 .,2 3 .34 3 .33
? .17 2 .16 2 .10 1 .10
1 ."'5 1 .03 .8 .ul • .8 .02.., .0'.,

n<: : 3.24
1.10, 3.3l1

°ARA"1ETER VALUES

ALPHA : .173
( .162, .1i:l5 )

1ETA: .0007
(-.ooot, .0016

w
w

SA~PLE TEM P -l.B C I!IlCU~ATI'1N TEMP -.2 C

CHl OK np4Yl L : 76.02 NITRATE . 10.7?.
CAQSnN : 72 7l.I <;ILICHE : 6.81

MITQOGF"l . 1032 PHQSP4ATE : 1.76.



LA3RADnR SEA 1984

L n ~; 1 4 9 • 2 f) , t~ LONG 5/ 3b.Cf9"4 DATE 26/03/84 ICE AlGl\1=

T p r P I p I p

't -=\ 9 1 • n p 12 7 l..bS 267 1.62 223 1.77
1q 1.64 144 1.46 124 1.74 104 1.87

70 1.59 6'1 ].70 49 1.60 38 1.63
1(, 1.53 27 1.30 24 1.45 21 1.22
'6 1.09 15 .73 11 .61') 7 .47

<; .3 P 5 .27 3 .12 2 .Q7
? .06 2 .05 1 .03 1 .01

• '7 .01 .7 .01 I; .OJ .4 .00.,;;

.4 .or .3 .00 .3 .00 .2 .00
• ? • ,jn

!)<': 1.7<,
1.6b,1.<:51

PAPAMETER VALUES

AlPHA: .088
( .OR2, .094 )

t:\ETA: .OO'JO
(-.0003, .0004

W
-I>

SAMPLE IE '1 P -l.b C I"lClJqATIO~~ TEMP -1.0 C

CHI UPOP HLL : '35.46 Nn~ATE : 7.53

CARBON : 4l q 7 SILICATE : 3.52

~q T PrlGE N . . "6f °HO~PHATE : 1010.



LABRADOR SEA 1984

LAT Sl 4Q.ZO'N LONG 52 36.Q9'W DATE 26/03/A4 rCE ALGAE
----------------------------------------------------------------------------------

T P T PIP I ~

7"31) 2.91 39° 2.F<2 255 2.33 23q 2.42
? 19 2.33 1B7 2.~9 175 2.61 151 2.76
1 1 p Z.it7 106 2.02 98 2.16 68 2.12

04 1.QZ 63 2.06 52 2.02 47 1.'H
'til ~.3e 34 1 • d 9 31 1.90 26 1.56
?? 1.68 11') 1.40 13 1.39 10 .98

Q .e7 7 .59 6 .62 5 .38
'" .38 4 .24 3 • 10 . 3 .04, .12 ., .04 2 .Oi 1 .::13
1 .O?' i .01 1 .0 .9 .00

.7 .Il]

;:>ARAr1EHR VALUES

n" . 2.~4 AL PHA . .106 BETA : .0000. .
2.'34, 2.54 ) ( .098, el15 ) ( -.0003, .0003

LV
V1

SAMPLE TE"1P -1.8 C nCUBATION TEMP -.2 C

CHLOROPHYLL : Q2.42 NITRATE : 7.53

CAPf:lON · 4?87 SILICATE I 3.52·
NTTPnGi:~ · 5hq PHOSPYATE : 1.10·



LAB~ADOR SEA 1984
, AT') i) j 4 • h (1 , N LONG ;;1 28.9f>".l DA.TE 27/03/84 ICE ALGAE

J p T P I .p I p

454 3 • Ii 3 ?>27 ?de 275 3.02 239 2.79
171 2.76 159 2.80 148 2.96 124 2.63
1 01'1 2.'17 90 1.96 7R 1.93 1;,7 2.40

"'p 2.33 't 8 2. It 2 46 2.63 41 2.44
1P 2.40 30 ].34 Zp 1.65 23 1.38
l7 1 .20 1 7 1 ell 10 .71 9 .49

/; .40 5 .?6 3 .16 3 .le
2 .o~ 2 .07 1 .04 .9 .01

.7 .03 .n .01 .5 .01 .4 .01

.4 .00 • 3 .00 • 2 .00 .2 •en

PARA"1ETER VUUES

os : 2.3B ~1 P4 A : .J r' 3ETA : .OOJO
2.68, 3.09 ) .()7S, .093 ( -.)008, .001)8

SAIHLf: TEMP -l.t.) C P,ICUBATION TE"1P -1.0 C l.V
0'

Cl-fL (lRQPYYLL : 104.80 NITRATE : 9.76

CAQ~ON · "1266 SILICATE : 4.73·
NITt'OGF"l : 767 PHOSPI-fATE I 1.53



LABRA01Q SEA 1984

LAT ~O 34.60'N LONG 52 2B.Q6'W DATl 27/03/~4 ICE ALGAE
----------------------------------------------------------------------------------

T P T PIP I P

2 70 1.34 (51 1.50 191 1.42 155 1.46
132 1 .3::: 132 ] .35 104 1.32 87 1.69

p" 1.46 71 1.31 59 1.33 57 1.'t7
44 1.30 41 1.36 38 1.34 30 1.14
?" 1.19 16 1 • 02 12. .90 1 ~ .73

n ."i4 7 .50 5 .33 .35
'3 .19 3 .24 2 .13 2 .14
? .08 1 • rJ 6 I .04 1 .04

.Q .02 .7 .01 • 5 .01 • l'i .01

.0:; .nl .4 • 00

PARA'1(TER VALUES

f'l'" . 1.4R ALPHA : .088 AETA • .0003. .
1.4 Z, 1.'::3 ) ( .083, .OQ3 ) ( .0000, .0007

-1.8 C INCU3ATIQN TEMP -I.E: C
LVSt,MPU. TEMP ---J

CHLnRJP~YLl . 103.92 Nlr~ATE · 9.76. ·
Ct,DI:lON : 5266 SILICATE : 4.13

NITPOGfN : 767 PHOSPHATE I 1.53



38



39

Light saturation data for oxygen experiments and related biomass and

inorganic nutrient measurements
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P mg 02 -3 h-1 (mg Chl)-lm

I W m..2.

P s = mg 02 mg Chl-1 h-1

mg °2 (mg Chl)-l h-1 -1 -2a w m

(3 mg °2 (mg Chl)-l h-1 -1 -2w m

41
Units

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

at m-3 • The 90% confidence interval for Ps • a and (3 are shown in the

closed brackets below the estimates for each parameter.
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lABRAnOR SEA 1984

LAT ~1 58.70'N LONG 53 5.38'W DATE 19/~3/P4 ICE ALGAE----------------------------------------------------------------------------------
I P T PIP I P

'. (, 7 0.32 3 ~;9 p.3it 335 8.25 315 8.59
2' t:::1:/ 8.14 "7 8.33 215 8.01t 199 '3.53
1 ':9 7.99 1:1 7.92 140 7.79 112 7.71
100 7.d 100 7.33 At> 7.04 77 6. 4~.

f~ 4 6.?3 49 5.18 43 4.39 38 3.62
37 2.73 ?'5 2.04 24 1.91 20 1.64
11 1.22 12 1.26 10 .95 (} .91

7 .68 b .46 5 .55 4 .5'5
4 .44 ? .19 1 .27

0'): 10.27
9.32, 11.22

PARAMETER VALUES

"LP4A : .129
( .123, .136 )

BETA: .0055
( .0023, .0087

-I'-
SAMPLl= TrMp -l.R C INCUl3ATION TEMP .0 C w

C4'-OROP~YLL : 68.35 NITRATE : 1.1.00

CbR~ON : '5221 SILICATE : 3.14

NITPnGF"\l : 642 PHOSP-fATE : 1.22



lARP~DnR SEA 1984

l~T 51 45.15'N LONG 51 ?13'W DATE 20/03/g4 ICE ALGAE----------------------------------------------------------------------------------
I P T PIP ! P

443 7.03 343 7.13 303 6.53 261 6.34
211 6.3'7 207 7.72 167 6.32 144 6. E'
1 32 ~.77 112 7.42 96 7.41 94 7.70

P3 6.69 73 8. 0 i~ 67 7.48 60 6.70
45 7.0~ 41 7.05 39 ?O4 30 4.77
?,7 4.13 23 4.46 20 1.59 11 .84
14 .54 13 .33 11 .16 q .17

q .1R 7 .03

()~ : 2.i<?
7.32, 10.31

PAQ~MtTER VALUES

ALPHA: .196
( .167, .224 )

BETA: .0073
( .0004, .0142

.j::-

Sf.MPU: TEMP -1.8 C I'~CUBATION TEMP -1.0 C .j::-

CHLQRi)PHYLL : 5(1.76 NITRATE · 16.72·
CARPON : 4"Q4 SILICATE : 4.28

NITROGEN : 663 PHOSPHATE · 1.45·



lABRAOQR SEA 1984

Lh T 51 44.76'N LONG ~3 3.31'w D~TE 21/03/84 teE ALGAE----------------------------------------------------------------------------------T pro r p 1: P

427 1.1P 319 .91 319 1.29 2r.n 1.11
231 1.16 ?15 1.4~ 215 1.34 17q 1.3e, 40 1.27 11"1 1.31 99 1.46 99 1.40

74 1.'3 72 1.40 69 1.30 50 1. 29
49 1.43 38 1.41 33 1.11 21 .04
1° I.OP If, 1.02 12 .92 11 .64

q ."9 7 .'-,7 t:: .48 5 .68
i. .47 3 .52 :} .54 2 .43

PI:: : 1.40
1.~3, 1.46

PAPhME1ER VALUES

ALPHA: .119
( .107, .130 )

BETA: .0007
( .0003, .0010

+:-
~AMPLE TEMP -l.g C I~CURATION TEMP -1.0 C VI

CHI [)R OP"iY II : - NITRATE : 8.53

CARRr:1N . 3116 SILICATE : 4.90.
NITonGEN : 538 PHOSPHATE : 1.67



lA~PAO~R SEA 1984

LAT ~1 40.07 IN LONG ~2 4~.12IW DATE 22/13/84 ICE ALGAE
----------------------------------------------------------------------------------
ToT PIP I P

----------------------------------------------------------------------------------
41' ".18 351 6.'34 315 6.0:> 307 4.~6
? 3 '1 6.39 211 4.59 171 5.28 167 6.12
1 5'1 4.57 124 0:;.78 90 6.08 74 4.96

6° 5.63 f-,R 4.78 49 4.27 46 4.55
14 1.4>' 27 2.73 25 2.89 10 .69

q • (j 3 ,., .36 5 .02 5 .14., .02

1'(' : 6.06
5.37, 6.7,

0ARAHETER VALUES

ALPHA: .153
( .134, .173 )

3ETA: .0017
(-.0010, .00~c;

+:-
0\

SAMPLE TEi"lP -1.8 C INCU'HTION TEMP -1.2 C

CHlOROP~YlL : 108.:>4 NITRATE : 9.54

CAR RON • 7754 SILICATE . ;.88. .
Nl T DOGr:::N : 1132 PHOSPYATE



LhT "'1 43.0 Q 'N

LA~RAD~R Sth 1984

LONG 57 4Q.61'W OATF. 23/03/84 lef: ALGAE

T p T p I p T p

407 4.59 307 :.45 27q 4.67 247 4.99
203 4.7" 179 5.08 175 4.69 148 5.23
1 2e ~.44 118 4.89 118 4.55 ~o 4.92

qp t:;. '6 8'5 4.72 59 ~.31 56 4.52
41 4.64 37 4.29 35 3.90 2e ::- .33
?A 3.16 20 2.50 18 2.27 15 2.06
13 1.65 10 1.16 9 1.08 7 .75

7 • 74 5 .46 4 .31 4 .43
3 .Ob , .20 2 .16

p, : 5.65
:;.37. :'.O?

PARAMETER VALUES

ALPHA: .177
( .167, .un ) BETA: .00Z8

( .()015, .0042

S ,Hi Pl f.:: TEMP -l."l C I~CUBATION TEMP -.5 C
.j>-
'--J

(Lll npf)p'-HLl . 122.79 NITR.ATE . 9.55. .
CAPpnN : 9388 SILICATE : 4.03

NITPOGFN : 1213 PHOSPHATE : 1.74



LAARADO~ SEA 1984

l. AT "i 1 4 3 • 70 '''l LONG 52 46.60'W DATF. 24/03/P,4 ICE ALGA~

T p T p I p T. p

't 4 7 4.97 375 3.99 255 3.79 247 4.36
1 Q5 4.70 187 4.31 136 It.57 124 4.18
1 ?4 4.0" 06 4.2t, 96 4.70 90 3.94

7(:.\ 4.47 67 4.10 57 3.79 41': 4.13
41 j.92 31 3.73 25 3.09 20 3.60
16 ';\ • A9 13 4.11 10 3.01 9 2.~5

7 2.20 6 2.95 4 1.6'1

p~ : 4.19
4.83, 4.15

PA~AMETEQ VALUES

ALpl-lA : .536
( .474, .598 )

BETA: .0000
(-.)009, .0009

..,..
l::AMPI.E TEMP -l.r C INCUBATION TE'1P -.5 C :::tJ

CHlrPQPLlYLL : 1'"H.98 ~ITRATE : 7.47

CAkPn"l : 10847 SILICATE : 7.63

N1TQOGtN . 14~6 PHOSPYATE.



LABRADOR SEA 1984

LAT ~] 4B.8Q'N LONG ~2 41.'3'W DATE 25/03/94 ICE ALGAE----------------------------------------------------------------------------------
T r> J PIP J P

4 31 8.78 399 11.43 263 9.55 124 10.84
108 tl.93 67 0.36 49 8.50 19 8.06

31. 10.19 28 De 37 25 8.66 20 6.59
15 4.4e 13 7.08 10 3.27 7 3.84

4 4.37 3 2.01 2. 1.24 2 2.37
1 1.e6 .7 .02

Ot:' : q.'J~

q • 8 :;, , 1o. 4'9

D~RAMETER VALUES

ALP4A: .628
( .532, .725 )

q.ETA: .0000
(-.0032, .0032

.p-

<;AI",PlF TEMP -1.8 C INCU13ATION TEMP -.2 C '-D

~HtCRnp4Yl' · 72.43 NITRATE : 1'>.72·
CARJ:lON t 7270 SILICATE t 6.81

t-' r T ROGf \j · 1032 PHOS PHA TE : 1.76·



LABRADOR SEA 1984

L~T ~l 49.20'N LONG 52 36.9Q'W DATE 26/03/84 TCE ALGAE
------------------------------------------------------ -------------~--------------T PIP I PIP

430 (t • " 1 343 3.3i 291 4.75 267 4.83
211 3.2: 199 3 t:, 183 4.94 132 5.48."1 00 4.99 72 3.45 64 4.14 33 3 .11

'1 3.26 IP 3.16 14 2.67 12 1.31
0 1.66 7 2.39 I'; 1.15 4 1.13-'
4 .?b 1 .49

p, : 4.40
3.91, 4.37

PARAMETFR VALUES

ALPHA : .249
( .204, .293 )

BE TA: .0005
(-.0015, .002S

lJ1
SbMPLE TE'1P -1.8 C INCU~ATIQN TeMP -.2 C 0

CHUROP-IYlL · :lO.lR NITRATE . 7.53· .
CAR 13nN : 42P,7 SILICATE : 3.52

NITP[jI;EN · 56P PHOSPHA TE : 1.10·
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Photosynthetic Action Spectra
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P mg C m-3 h-1 (mg chl)-l

I = W m-2

Ps mg C mg Chl-1

= mg C (mg Chl)-l h-1 -1 -2
0. W m

S C (mg Chl) h-1 -1 -2mg w TIl

53

Units

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

at m-3 • The 90% confidence interval for Pst 0. and B are shown in the

closed brackets below the estimates for each parameter.



LA~RADOR SEA 1984

LAT 52 53.50'N lnNG 53 14.04'W DAT~ 11/03/94 ICE ALGAE
------------------------------------------------------------'----------------------

T P T PIP I 0

W~VElCNGT~ 450 NM
4 • Ap 4
1 .10 1

4~vrLC~GT4 4 7 5 NM
,., .81 6
1 .l~ .~

.47 2 .31

.08 .4 .)4

lr1
~

.4! 3 .38

.0

WhVFlCNrTH 4U~ ~~

.8 .15

.3 .04

WAVELCNbT~ 425 NM
2 .2 e

.9 .Oq

AhVELrNGT~ 5uO ~M

5 ."'4
? .13

~AVELE~GTrl j?5 N~

6 • ~"1 • 11

.6

.?

2
.Q

~

1

4
t

• 12 <.:..~

.04

4LDJ..lA = .220

.28 1

.14 .5

ALPt.lA .. .206

.56 2

.12 .1

!\LPYA .. .17~

.65 4

.03 .4

At PYA .. .12~

.38 3

.18 1

hl PJ..lA '"' .125

.44 3
• 12 .6

ALoYA = .108

.09

.18

.07

.26

.11

.22
.Oit

.4

.9

.4

3
.6

2
.4

.)8

.')9.0,

.39

.J4

.31

.07



WAVfLrNr.T4 550 N"!
12 1.49 10 1.33 1 .91 6 • 7 5

') .40 ') .39 .9 .20 • 7 .07

AlPHl\ :: .126

'f.AVf:LI=NGTH ~; 75 N\1
13 1.4D 12 1.49 7 .78 6 .69
~ .29 3 .22 .8 .15 .f:- .U

ALo4A :: .117

wAVtLfNGTH 6 V'! N~

14 .9'5 12 .88 8 .56 7 .48.,
• 1 g 1 .17 .6 .04

ALP4A '" .067

'JA Vi.: LPI GT H 6?5 N"1
.16 1.46 It; ].,2 8 .64 8 .81

4 .,1; '3 .36 1 .OB .6 .r'J7·,.' .•...

ALPHA :: .096 V1
V1

Ahvr:Ln~GTrl 65" "l M
lr; 1.32 12 1.13 9 .74 8 .59

3 .29 3 .22 .7 .09 .6 .06

ALP4A '" .• 090

'..I AVt l r NGT H 67<: N~

15 2.~9 12 2.24 9 1.96 9 1.63
~ • 6f, .. .70 1 .14 .7 .10

ALP4A • .173

I':AMPLE TEMP

CHL OR UPHYLl

CAR811N

NIHWGfN

.... 1.8 C

39.81

28e7

449

INCUI3~TION TEMP

NITRATE

SILICATE
PHOSP4ATE

.0 C

5.96

6.46

1.62



lAqRAOQQ ~(A 1984

L~T 1':1 5R.7']'N

T p

LfJNG 53 5.38'14

T p

DATE 19/03/34

T p

ICE ALGAE

J p

~~VELFNGrrl 475 N~

q .1 € 7
') .2":1 1

WAV~tCNGT~ 4~O NV
5 .? 0 ;::
1 .I"q 1

.13 2 .0&

.06

\Jl
0'

.26 5 .26

.05

W~V~lr~GTH 400 N~

1 .11
.7 • (; 8

~~VELFNGTH 4?~ N~

~ • 13
• (- .09

~hJElFNGT~ 50n N~

:- .29
? .llt

WAVElr~GTH ~?5 N~
p .4"t
? .09

~

.6

1
h

• .1

5
?

l:;
J

1

.()9 1

.07 .4

H PYA = .052

.11 1

.08

h,L PH!\ = .044

.22 2

.Od .7

ALPHA ,. .039

.37 5

.14 .7

ALPHA .. .036

.')9 4

.12 1

ALPYA .. .051

.31 3

.10 .6

ALPYA .. .054

.09

.06

.09

.16
• J9

.17

.08

• 8
• '3

1

3
.5

'3
.6

.08

.15

.)8

.19

.Cl6

.22
• ,) 6



SAMPLE TEMP

CHLlROPYVLL
CAPqON

NITPO~FN

-1.8 C

.20

90

6

INCUBATION TEMP

NITRATE
SILIC4TE

PHOSP4ATE

-.5 C

8.54

9.21

.81



LABRADOR SE~ 1984

LH ~1 a;;Q.7J'N LnN~ ~;,3 '.3P'~ D!\TE J.9fJ3/94 TCE ALGH
~---------------------------------------------------------------------------------T D T P ! P I ()

~hVFLrNGTY ~7~ ~~

q 1.vO 7
? .21 2

W~VElc~GT~ 450 N~

~ .3 d 5
? .Of, l

.36 2 • ? 1.05 • 7 .02

VI
co

.5:> 5 .52

.11 • 7 • [} 5

W~V~l~~GTrl 400 N~

1 .12
.7 .')7

wAv~lr~GTH 425 NM
Z .31
1 .11

WAvrlFMGTY ~co NM
5 ,,44
? • () 9

W6VELFNGTH ~?5 N~

o .90
2 .20

1
.6

2
1

"
;:>

5
1

.Ib 1

.07 .4

ALPYA = .127

.25 2

.17 .8

ALP-IA = .169

.44 3

.10 1

AlP-IA = .101

.90 5

.20 1

ALPH.\ = .121

i;>? 4.. -
.17 1

AlPYA '" • 111

.67 3

.1.4 .6

UP'"lA = .123

.11

.04

.23

.09

.21

.10

t3~
.08

.8

.3

1
.6

3
• '5

3
.6

• 11.03

.1C

.04

• ? 7
.03

.34

.05



~f ~ VE LHI GTi--t :-5n 1'1'"
1b 1.43 1 :; 1 .38 9 • 75 5 .19
" .51:; 4 .39 1 .24 .8 • ..;4

ALPHA = .085

4 AV ELF NGT H ,75 N"I
23 1. 6b 22 1.71 10 .99 q .19... .37 4 .29 1 .18 .5 .22

ALPHA .. .071

.,rAVEl EN<,TH 600 NM
It; .63 7 .29 4 .17 '3 .20

3 .24 2 • O~ • e .()3

c\lPHA .. .041

\./ llVELP\'GTrl 6?5 N"'I
24 1.70 20 1.'51 12 .89 10 .90

l':" • 1:;0 '3 .41 2 .13 .3 • t")P

ALPHA .. .070 \.Jl
\.0

'.V AVEll:NGTH 6;;-n N"I
.~2 1.70 11 1.21 10 .70 8 .5~

4 .?E' 4 .26 .9 .06 • 7
.()S

c\lPH~ = .077

!t! I\\!F L p.' GTH 675 t\j"1
1° 2.91'; 17 2.25 12 1.69 11 2.30

<:. • q 1 '; .79 l .21 .8 .1?
ALPHA .. .11)3

~AMPLE TeMP -1.8 C INCUI3~TION TEMP -.5 C

Crll OR 0 P4Y l L r 61.16 NITRATE : 11.00

CAPp·r)N : 5221 SILICATE : 3014

f\lIPWGEN . 642 PHOSPHATE · 1.22. ·



LA9RAUQ~ SEh 1984

LaT ~l 4~.1~'N lON~ 53 5.13'W DATE 20/03/84 . ICE ALGAE---------------------------------------------'-------------------------------------
I P T ::> I P I 0

waV"LFNGTH 475 N~
Q .74 7
? .14 ?

~~VLLrNGTH 4 J O N~

4 • ':\ 2 4
t' .(7 1

.14 2 .o~

.03

0\
0

.38 5 .4C

.07 .7 .04

~AVElFNGTH 400 NM
1 • ae

.7 .OJ;

4AVElENGTH 4"5 N~
., .2?
1 .1)[

WWELt:""lGTd 50..10 ''l''
" .34
2 .12

WAVFl(NGTrl 5?e N"
Q .11
? .12

1
• 7

1
• q

"?
2

:;
1

• 09 J-
.05 .4

UPHa :: .087

.1 >3 1

.09 .6

AL Pi-f~ .. .090

.26 ?

.\.14 .7
H PrlA .. .078

.66 5

.14 i

Al!HtA .. .098

.34 4

.07 2

At PYA :: .078

.49 4

.12 .7

ALP4A :: .096

.U9

.03

.14

.13

.19

.06

.27

.06

.8

.4

1
.5

3
• 7

3
.7

.08

.02.

.08

.10

.20

.02

.27

.03



W~vrU::NGTrl 5 50 N'~
If, 1.18 14 1.12 9 .61 "- .36~

eo .27 4 .30 1 • 15 .9 .[)4

ALPHA • .u75

W6VlLI=NGTd r; 7r:: N"1
2? 1.41 21 1.4q 10 .69 9 .»3
~ .20 4 .22 2 .19 1 .14

AlPHh .. .065

\.J~VELP~GT~ 600 N\4
14 .55 7 .24 3 • 13 3 .1~

3 .14 ? .06 .8 .03

AlP'-l\ .. .040

',JA\lI=LFNGTH 6 ?:- N"!
25 1 • 4E\ 22 1. ~H 12 .84 12 .67,.., 4~ :;, .3 Ii 2 .10 .9 .07•. j

A.LPH~ .. .062 0'
f-'

\of hVFLE~~GTH t:0 ~~
::'1 1. 1:' 1~ .83 9 .4R fl .40

4 .19 4 .18 .9 .05 • e .02

4LPHA • .055

i,Jt,ViLt:~1CTH 67':) NM
1° 2.42 17 2.76 14 1.72 11 2.18
n .113 :5 .76 2 .18 1 .13

UPHA • .140

qMPLE TEMD -l.B C INCUBATION TEMP -.5 C

CHL OR 0 P iW Ll : H.31 ~ITRATE : 11."'0
CARBON : '5221 SILICATE : 3.14
NITDnGFN t 642 PHOSPHATE t 1.22



UB~ADOR SEA 1984

l/lT l:; 1 4s.1')Hl LONG ~3 5.13'1,./ DATE 20/0J/H TeE AlG~E

----------------------------------------------------------------------------------
T p T D T p I D

----------------------------------------------------------------------------------
I.I/loJELl'"NCT ...1 400 "l1Jf

1 .09 1 .10 1 •a9 .8 .08
.7 .06 e7 .07 .4 .03 .4 .02

AlDYA "" .096

'4 AVH cMGTrl 425 N'-'
? .~2 ? ..1.8 2 .16 1 .08
1 .09 1 .11 .8 .06 .6 .04

HPHh "" .124

'.v ~\fr:Lr.NGTH 't ~o NM
4 .10 It .26 2 .15 2 .09
? .10 1 .04 .7 .04

Al P4 ~ "" .070 (J'\

tv

'JA\fr:Lr:NGTH 475 N'1
p .1'-,0 7 .55 5 .36 5 .35
2 .If' ? .14 1 .10 .7 .04

ALPHA "" .077

WWFLI="'GTrl r:; I.J(\ NM

'" • -:17 <:; .36 3 .21 2 .17
? .11 2 .09 .7 .03

ALPI-H\ "" • 08 '-

A/lVEL PIGTi 525 "J''1

" ."i8 5 .43 4 .23 3 .'4
? 1 '" 1 .11 .7 .06 • 7 .05. ~;

ALP46 "" • 077



WAVHpJGTH ~,r;o N'"
16 t' &::. 14 .81) 9 .48 ') .3 Z. .

r; .27 4 .28 1 .10 .9 .05

ALDI;6 .. .050

1,.1 i.I Vr: l Et~ r, TH 57'" N~

Z? .96 .::1 .93 10 .1)8 9 "'I:;
• _' H

r: .27 4 .?2 2 • 16 1 .16

ALPHA. .. .040

<'I i~ Vt LPi GTH OliO t;l~

14 .56 7 .24 '3 .16 3 .17
1 .16 2 .06 • tl .0,

aLPHA .. .039

IJ WE ll:"NGT'1 f ?5 i~'".,'" l.rp 22 1.12 12 .65 12 .59' ..
A .3R t= .32 ? .11 .9 .08

alPHA .. .044 0'
w

'4 .6. Vt L t" Nr-T H 6 :,f' N"1
~l .76 16 .74 9 .48 R .42

4 .'4 4 .22 .9 .04 • 8 .05

ALPHA .. .04:-

iHVELnlCTrl 6 7 .:;; N"1
17 1.91 14 1.19 11 1.72 6 • 68

r-; .67 2 .18 J. .12

ALPHA or .107

<:AMPlE TEMP -l.B C INCU"AfrON TEMP -1.5 C

CHL OROPHYLL t 4R.60 NITRATE : 16.72

CAP~rN : 45q4 SILICATE : 4.28

~l IT RfJG': '" : 663 PHOSPHATE : 1.45



Lh8RADOR SFA 1984

LAT 51 44.16'N LONG ~1 3.31'W DATE 21/03/84 ICE ALGAE----------------------------------------------------------------------------------
I P T P lor "----------------------------------------------------------------------------------

4~VcLFNGTH 4~O NM
4 • £:;:1 3
1 .ne .9

WAVELr~GT~ 47~ N~

7 .56 6
~ • J 2 2

.10 1 .0'5

.02

0'
-I>-

.32 4 .29

.07 .5 .04

WAvrlF~GTH 400 NM
.9 .01
.6 .0'"

AAVllrNGTH 4'~ NM
, .16
1 .01

W4VfLFNGTH ;00 N~

4 .24
1 .09

~AVtL~NGTrl 5'5 N~

7 ."P
-1 • J 2

.q
• ~!

1
.9

4
1

>j

1

.07 .0

.05 .3

ALPLlA ,. .066

.14 1

.09 .6

AL PHA ,. .107

.19 2

.04 .5

ALPHA ,. .068

.5'5 't

.12 .b

hLPHA :: .084

.22 3

.06 1

AL PHA :: .064

.43 3

.12 .5

HPH.A :: .0 fl5

.0'3

.04

.11

.06

.15

.05

.?6
• 05

• 6
.2

1
• 5

~

.4

3
• 5

.J7
• ()3

.07

.04

.13

.n;:

.? 1'",

.157



\4 WELENGTH 550 NM
15 .98 13 .96 8 .45 5 .32

4 .24 4 .26 1 .14 • 7 .05

ALPHA • .063

'" Ave t nlGTd :; 7~' NM
?l 1.05 19 1.'9 q .55 9 .53

It .24 4 .19 1 .13 .5 .15

AL PH!! • .054

l./lIVEL!=NCTH 6tO \1\1
13 .~4 6 .22 3 .13 3 .15

? .06 .7 .03

AL PHA • .040

WAVELP1GTH b ?5 "!'1
25 1.14 22 1 013 11 .57 11 .67

I'; .34 4 ? .' 2 .09 .8 •en• _0

ALOHA • .047 0\
U1

A 'NF. L ~N GT rl 650 N"
20 .99 14 .68 9 .42 7 .35

4 .1 P 4 .ld • ti .05 .7 .05

ALP4A • .048

wWr:L!:~GTti 675 N'"
10 1.75 1 6 2 013 13 1.37 10 1.79

h .~5 &:: .61 1 .14 .9 .12
ALOHA • .111

'AMPLI= TEMP -1.8 C INCUQATION TEMP -1.8 C

CHlfJRoo4YLL : 67039 'UTRATE : 16.72

C.\R"lnN : 4,94 SILICATE : 4.28

NTTonG!=N : 663 PH'JSPrlATE : 1.45



lA~RAOO~ SEA 1984

l.ftT 5] 44.7~'N LONG ~3 3.jl'W DATE 21/03/94 IC~ ALGaE
----------------------------------------------------------------------------------
TOT PIP I P

I.,] " V ,: I r ~l r T-I 4 75 N"1
-, .40 t,

2 .08 ?

.07 1 .'J:

0'
0'

.20 4 .15

.05 .5 .05

WftvFl~NGTrl 400 N~

.G • .;4

.f.., .04

~AV~l~~GTH 425 NM
2 .10
1 .010;

~AVE'cNGT~ 450 NM
4 .1 Ii';

.0 .03

WAVFLFNGTH 5uO NM
4 .1 r::
1 .07

waVFLFN~TH 525 N~
7 .4C
, .08

.9

.«:;

1
.:;

3
'"•

4
1

5
1

.05 .5

.04 .3

ALPIH '" .0'39

.09 1

.05 .6

AlPIH '" .065

.13 2

.03

U PHA .. .042

.33 4

.OR .8

ALP-fA '" • 053

.i<1- 3

.04 1

aL PI-fA '" .039

.25 3

.08 .5

ALPHA '" .057

0 "• J
t\ ;I.v_

.07

.04

.09

.04

.15

.03

• 6
.2

1
.5

2
.4

3
.5

.05

.02

.05

.02

.09
• ~) 2

• 15
.05



W~VH P~bTH 5jO N"1
, 4

• :, 3 13 .48 8 .28 5 .17c '

4 • ] 3 4 .15 1 .09 .7 .02

ALPHA. = .035

I,' A1/ ELF N (;T d 57" N""' .....

21 .62 19 .67 9 .32 9 .32
4 .14 4 .10 1 .OR .5 .10

Al PrlA. = .029

Iff 6.VE I. P1GTd 60('1 Nlol
13 .28 t- .12 3 .18 3 .f1Bc., .04 • 7 .02

AL D4A .. .020

iAI,\VF LPJ GTrl t ? c: "t\1..,c .72 2? .72 11 .33 11 .38.-
'" • , 8 4 .17 '- .06 .8 .04

ALP4A = .030 (J\

--J

wAVELcNGT;i 6~O N"I
20 .bl1 14 .48 9 .25 7 • 2 '-

l. .11 4 .12 .8 .04 .7 .02

Al PHA = .030

,./,\Vf: LFtJGTrl 67r; "1"1
16 1.42 13 .79 10 1.20 6 • V~

r- .~P 1 .09 .9 .Ob

ALPHA .. .087

SAMPU: TEMP -1.8 C INCUBATION TEMP -l.A C

CHLOROPHYll t 73.87 NITRATE I 6.53

CARIHJN . 3716 SILICATE . 4.90. .
N.l.rr:lhGE~ : "38 P40SPHhTE : 1.67



l~BRAOOR $E~ 1984

LIlT 1;1 4(\.07't'-.! LONG 52 49.12'W DUE 22/01/94 ICE ALGH
----------------------------------------------------------------------------------

I p T P I p I o

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

WAVELFNGTH 4~O N~

3 .21 3
1 .07 1

WhVFLC~GTH 47~ N~

6 .'57 ':-
? .12 ?

.23 2 .10

.06 ." .06

0'
co

.30 '3 .27

.08 .7 • i)6

WAVELFNGTH 400 N~
.8 .r)9
• ~ .07

WAvrLr.NGTrl 4?5 ~~

1 .1 2
.q .1"7

JA/ElE~GTH ~0n N~

"3 • J. 9
1 .10

W~VtLrNCTH 5'5 NM
J .61
? .12

• I
.4

1
.9

:3
1

4
1

.07 .6

.05

AL PHA ,. .067

.13 1

.08 .7

ALPHA :: .065

.17 2

.05 .8

ALpHA :: .065

.48 4

.12 .8

ALPHA :It .089

.2.1. 2

.08 1

ALP4A '" .056

.41 3
• 12 .6

ALP4A :: .093

.07

.11

.06

.13

.07

.24

.09

.5

1
• 5

2
.'5

3
.6

.07

.09

.06

.12

.'16

• ? ~;
--'

.06



>lA.JELr:NGTH 550 NM
14 .Q8 12 .93 7 .50 4 .30

4 .22 3 .23 1 .13 • 7 .':>7

ALPHA .. .07!t

AA"EL;:~IGTH '.; 75 NM
10 .l..J~ 1'1 1.?4 e .62 8 .54

4 .? 6 3 .20 1 .15 1 .13

ALPHd '" .062

w6, VEI. nl GTH 6LO ~1'-1

l' .5<7 6 .23 3 .14 3 .15.,
.12 , .Od J- .11 .6 .06

ALl>HlI '" .04:"

W,WE LUI GTH 62" Nt,1
22 1.22 20 1.27 10 .58 10 .67

") • 33 4 .26 2 .Od • ti .07

ALOHA ai .059 0'
'-0

tJdVEtr:NGTH 6~n ~~

l Q 1.17 13 .74 8 .45 7 .41
3 .20 '3 .17 .8 .07 .7 • Of::-

AL PHA .. .059

WWU FNGTH 675 N'~

1, 2.65 10 1.45 q 2.07 5 .60
4 .~? 1 .13 .8 .10

ALPI-U .. .1813

<:AMPLE TEMP -1.~ C INCUBATION TEMP -1.6 C

CHL nR fl P 'W L L : 62.27 NIT~ATE : 8.'3

rAR!3nN . 3716 SILICATE : 4.90.
NIT~nGF\l : 53f:l PHOSPiATE t 1.67



LABRADOR SE~ 1984

tAT 'il 40.07'N
T o

LONG 52 49.12'w

T p

DATE 22/03/'14

! p

ICE ALGAE

! p

wAVf:::Ll:MGTci 47'i NM
A 1.09 6
2 .19 2

WAVtL~NGT~ 450 NM
':\ .37 '3
1 .09 .8

db 1 .08
.02

.....,
0

.59 3 .49

.10 .7 .03

WAVtL~NGT~ 400 ~M

.9 .09
• '" • 05

W~VEL~~GTY 425 ~~

, .1 t
• '-i .07

~AVtlr~GT~ "'00 NM
., • .3 e
1 .17

WAVFLr-~GTH 525 NM
f., 1.18
, .20

• e
I::•

1
.9

3
1

(t

1

.09 .7.0., .'5

ALDHh = .123

.22 1

.09 ..,
ALPHh '" .200

.'5 2

.05 .6

ALPHA = .134

.93 4

.16 .8

AL PHA = .185

.36 2
dU 1

hL PHA = .130

.78 3

.17 .6

Al PHA = .195

.09

.05

el7
.06

.19

.06

.44

.07

.6

.4

1
.5

2
.'5

3
.6

.08

.iJl

.07

.03

.21

.02

.47

.04



,,JAVEl. PJGTH 550 NM
14 1.61 12 1.53 7 .86 4 .49

'" .37 ~ .35 1 .19 .7 .04

AL PHA '" .125

IJAVCLFNGTH , 7~ N'"
19 Z.O? 18 2.02 8 1.11 8 .97

It .41 ~ • ?2 1 .21 1 .19

ALPHA = .106

vJhVElPJGTii (, v'" N"1
12 .82 ,., .36 3 .17 3 .18

1 .18 ~ .06 .6 .02

ALPHA = .070

whVFLt''''GTH f, , r.: N"1
,:" 2.13 20 2.16 10 1.07 10 1.24

I:
.~2 4 .49 2 .13 .tl .07

ALPHA '" .103 -....J
I-'

WlIVq J:"NGTH t 50 N"1
1 Q 1.96 13 1 .72 8 .80 7 .68
-~ .31 3 .28 .6 .06 • 7 .\)3

ALPHA '" .112

1.j hVELI:'1GTH " 7<:' "1'1
15 3.78 10 2.54 9 3.20 5 1.15

4 , .22 , .22 .8 .12.L

ALPHA '" .277

<::AMPlF TEMP -1.8 C INCU~HION TEMP -I.e c

L. HL Ot;> UD HYLl : 1B.97 NITRATE : 9.54

CARl1 n N : 7754 SILICATE : 5.88

NITRnGFN : 1132 PHOSPHATE : -99.00



LABRADOP SEa 1984

L6T 51 43.nR'N LONG ~2 49.61'W DATE 23/J3/84 ICE ALGAE
----------------------------------------------------------------------------------

T P T P I 0 I 0

~AVEtr~GT~ 450 ~M
'3 .2 r 2
1 .07 .~

WAV-:Lr:NGTH 475 ,"'"
~ .82 t=;

? .14 {

.08 2 .12

.03

--..J
N

.43 3 .36.oa .1 .04

WAVFLr~GTH 400 NM
1 .09

.t:J .n7

rlAVEl~NGTH 4~5 N~
1 • 1 r

.q .('f

wAVtLENGTH 500 N~

3 • 2 ~
1 .09

./AVr:Li-t-,fGT>i ,,?5 Nl.A
" • 79
1 .11':

.9

.f1

1
• 7

3
1

1+

1

.11,1 .13

.06 .5

AlP4A .. .107

.16 1

.O:J .6

AL PI-la = .180

.19 2

.04 .7

AL PHA .. .106

.67 '3

.12 .9

ALPHA = .162

.?8 2

.05 .6

Al PYA = .OR3

.1:4 3

.13 .6

AL PHA .. .145

.09

.06

.13

.04

.14

.03

.29

.08

.6

.4

.9

2

3
.6

.06

.03

.06

.1'5

.29

.05



~1~VELFNGT'i 550 N'1
11 1.17 .1.0 1.29 6 .63 4 .40

4 .24 3 .31 1 .'1 a .8 .04

hlPHA :: .121

fi A\f t: L p,1 (~ T H 5 7 r; ~,Jl1

16 1..~4 .1.5 1.69 8 .79 7 .71
4 .33 3 .21 1 .19 .9 .17

AL PHA :: .106

\,J,'IVELP1GTrl 6 uO ~IM
17 .61 f., .35 4 .18 3 .22

? .18 2 .07 .6 .04

AL PHA :: .064

.4~VELt~GTH 625 "1'1
1q 1.R4 18 1.89 9 1.09 9 .90

4 .4'-t 4 .43 1 ell .8 .08

HPHh :: .101 '-..l
W

~J Ii V t: Lr: N GT>~ 6 ~) (\ r~ '1
17 1.8~ 11 1.5' 8 .64 7 .66

':1 .30 3 .26 .8 .04 .7 .06

ALPHA :: .117

\4AI/ELF"IGTH f) 7: NM
q 3.':l6 11 2.10 9 3.05 5 1.05

4 1.08 1 .20 .9 .13

ALPHA :: .254

SAMPLE TeMP -l.d C INCUBATION TEMP -I.e C

Crl L (1R 0 p ,~ YLl : 2:J8.54 NITRATE : 9.'54

CflRBON • 7754 SILICATE I 5.88·
NITPOG'="1 · 1132 PHOS PY<\ TE • -99.00· .



tflT 1';1 43."Q'''J

LABRADOR SEA 1984

lnNG 52 49.61'~ DATE 23/03/34 ICE ALGH

T p T D I P T o

.li) 2 .31

.05

---J
-l>

.81 3 .6£

.19 .7 .07

14AVELFNrTrl 400 N~

1 .19
.f .1f,

wAvrLr"lGT!~ 425 "1M
, • 3 4

• 9 • I'"

W~VElrNGTH 4 s0 NM
3 ."'2
1 .1 7

WAVElrNGTi 475 ~~

~ 1.4t
, .~1

WAVELENGTH ~00 NM
3 • "'7
1 .30

~AV~lF"I~TY 525 ~~

f:. 1.40
1 • 3 ~

.9

.ry

1
.9

2
.9

l:;

2

'.\
1

4
1

.19 .8

.13 .5

ALPHA ::: .2P?

.35 1
• 1 7 .7

ALP4A ::: .413

.42 2

.10 .7

ALPYA ::: .237

1.17 3
.2 0 .9

AL PHA = .210

.47 2

.21 1

AL p~ f, ::: .154

.98 3

.32 .6

AL P-I A ::: .253

.20

.11·

.29

.12

e3J
.12

.51

.16

.6

.4

1
.6

2
.6

3
.6

.13

.03

.19

.06

• 3 ~

.05

.67

.09



",~MPLE TEMP -1.8 C INCUQATION TEMP -1.8 C

CHL nROPHYlL : 1<15.58 NITRATE r 9 ~"i• ..1 ."

CAprn~ : 9388 SILICATE : 4.03

NlTRnGF'~ . 1213 PHOSPiATE : 1.74.



LABRAun D SEA 1964

LAT <::1 43. 7 ..;'N

I p

LONG 52 4b.6C'W

I p

DATE 24/J3!84

I o

ICE ALGAE

I D

4A~ELCNGTH 450 N~

? •?b2
] .07 .P

W~VELrNGrH 4 7 <:: N~

<:: .78 4
.1 :3 1

.09 1 .11

.02

'-..J
0'

.41 3 .35

.09 .7 .03

WAVEICNGT~ 400 ~~
.}3 .09
.b ."6

~AVELC~GTH 4'S N~

1 .1 2
• ~ .06

yaVLLrNGTH ~uO N~
., .2(;-

.0 .05

WA~tlrNGTH 5'5 NM
5 • e8
1 .1"

•e.5

1·(

2
• t

3
1

• 09 .7
.06 .4

AL PHA ,. .174

.13 1

.07 .7

ALP'-l~ '" .18e

.18 1

.>;4 .6

ALP4A '" .139

.06 3

.12 .8

ALPHA '" .183

.24 2

.03

ALp4A '" .14b

.58 2

.15 .6

ALPHA ,. .1H2

• 10
.02

.14

.05

.15

.31

.o~

.6

.9

.£:'

1

2
.5

.')6

.08

.0'.3

.ll.

.35

.05



WWi.:.lcNGTd 550 1\l"1
(") 1030 p 1.11 5 .62 3 .42
'3 .30 2 .·33 1 .17 .7 .04

ALPHA .. .139

46Vf..Lr:~GTrl 575 N"1
I" 1.74 14 1.76 1 .85 6 .8 4
~ .36 3 .20 1 .18 .9 .1:

AlPI-lA .. .120

4~VFlrNGTH f, uP ~P1

11 .95 '::> .41 4 .30 2 • ;> 1
? .In ;> .()9 .6 .03

AU'HfI .. .087

'J~Vi:LFNGTri 6 ? <; '1/'1
]1 z.Ol' 17 2.03 9 1.13 9 .93

4 • <:; I'C 4 .47 1 el2 .7 .09

hLP4f\ .. .114 ---J
---J

WhVElJ:NGTrl 6~O N'1
I" 1.62 9 1.40 7 .81 ':> .68

'3 .34 3 .27 • 7 .05 .7 .06

Al PHA .. .119

!lhVElENGTH 675 1\l"1
17 2.98 15 3.73 12 2.43 q 3.00
~ 1.0" I, 1.09 1 .23 .9 .16

AlPI-l!\ • .211

SAM PL E TEMP -1.8 C INC lFH TID N TE11 p -1.8 C

C4l1"JROP4VLL · 125.19 NITPATf . 9.5'5· .
CARRnN · 9388 S lL IC.A TE : 4.03·
NITRnGcN t 1213 P4LlS P'-U TE : 1.74



LABRADOR SE~ 1934

LAT )1 43.70'N LONG 52 46.60'w DATE 24/03/34 I:E ALG~E----------------------------------------------------------------------------------
T P T PIP I 0

WAVtLCN~TH 47? NM
5 .71 4
1 .13 1

~AVF.Lr~GTrl 450 ~M

? .23 2
1 .O? .8

.Od 1 .10

.02

'--J
CP

.41 3 .37

.07 .7 .03

WAVFL~N~TH 400 NM
.h .09
.~ .07

wAVrLC~~Trl 425 ~~

1 .11
.8 .0'"

AAV~LCNGTH ~co N~

? .22
.9 .~4

~AV~LCNrTrl 525 N~

"i • 79
1 • p;

.8

.'1

1
.7

,
.6

3
1

.09 .7

.00 .4

AL PHA '" .155

.1u 1
,0" .7

U P'1A '" .163

.16 1

.04 .6

ALP'1A '" .120

.~9 3

.10 .8

HPHA '" .168

.22 2

.02

ALoHA :: .130

.52 2

.14 .6

HPYA '" .164

.09

.02

.13

.05

.13

.29

.07

.6

.9."

1

2
• '5

• O~

.D7

.03

.09

.31

.03



WAVtLeNGTH "50 N"1
q 1.13 (1 1.00 IS .,5 3 .36
':l .'8 2 .27 l. .16 .7 o~. -

AL PH~ = .122

-lAVELc"lGTH :;; 7<; '~ '1
1': 1.54 14 1.57 7 .79 6 7 ~,. -
~ .34 3 • 2ft 1 • 15 .9 .11

ALPHA .. .107

whVcll:'NGTrl 6U('\ N\4
11 .88 6 .37 4 .'-6 2 .19

? .17 2 .09 .6 .04

ALPHA = .080

I..JAVELcNGTrl 6'<; "l~

1 P 1.66 1 7 1. • 9 5 q 1.09 (} .83
4 .50 4 .42 1 .11 .7 .07

ALPHA '" .099 ---.J
1.0

I./hVELC"lGTrl b :;If' N'1
J. s:: I. 5 9 9 1.33 7 .72 6 .61

3 .30 1 .2~ • 7 .05 .7 .:)5

ALP4.\ '" .117

1./ " \! El nl GT H 6 7 5 N'1
17 2.94 1'5 3.70 12 2.32 q 3.04

r 1..02 4 1.07 1 .23 .9 .14

ALP4A '" .208

SAMPlF TEMP -1.8 C INCUi3ATION TEMP -1.8 C

CHL UROD:Wll : 170.57 NITRATE t 7.47

CAPPflN . 10 P 47 SILICATE : 7.63.
NITRnGEl\l : 1426 PHJSPHATE : -99.00



L fIT :;;1 43.8 CPf\l

LABRA01Q ~fA 1984

LONG 02 41.23'W DATE 25/J3/84 rCi: ALGAE

T p T p I p I o

~AVELr~GTH 47~ ~~

I: .44 4
, .09 1

WAVrLr~GTH 4~O ~~

2 ..\.4 2
1 .06 .9

.07 1 .06

.03

co
0

.22 .3 .17

.04 • B .04

WAVELE~GTH 400 ~~

.9 .07

.6 .O~

WAV~LCNrTrl 4?5 ~~
1 .0 A

.9 .0:.:

wAVELF~GTH 500 N~
?- • 1 ~:

1 • 11

WAVFL~NGTH 5'5 N~
" ~I';~ • ?i
1 • O~

.R."

1
• b

2
1

4
1

.U7 .6

.06 .4

AL PJ..lA ,. .077

.08 1

.06 .e
AL PHd ,. .0 Rj

.10 1

.03 .7

AL P 4A. ,. .071

033 3
.07 .9

A.LPHA. ,. .102

.14 2

.OR 1

ALPHA ,. .063

.31 2

.09 .7

<\L PH A ,. .109

.07

.03

.09

.05

.10

.01

.11

.01

.s

1
.7

2
.1

.,
.6

• 'J 6

.07

.04

.10

.06

.It

.15



WAVELPIGTd 5 ~·O NM
10 .93 q .68 6 .38 3 .26

3 .20 2 .17 1 .11 .1 .06

ALPHA '" .091

AAVE Lr:\'GT .... 575 N"1
1 5 1.16 14 1.37 7 .63 7 .55

3 .23 3 .18 1 .11 1 .09

~LPHA '" .089

WAVFLr:~,!GT;~ 600 NMl' • tH 6 .32 4 .22 3 .11;
? .15 2 .09 .7 .06

ALPYA = .067

,.J ... Vt L I:' Nr.T t-I 625 "1M
In 1.~4 17 1.84 9 .77 9 .~O

4 .. 3A 4 .32 .l:J .06 .5 .09

ALPYI\ '" .096
(Xl

f-'

wA"tl~~IGTrl 6:0 '1'~

16 1.~1') 10 1.31 8 .68 6 .59
3 .21 2 .27 .8 .06 • 8 • e)J

ALPHA ,. .109

WAVELFNGTrl b 75 "JM
16 3.96 12 2.33 5 .68 4 .83

1 .17 1 .10

Al PHA '" • 2 51

SAMPlE TEMp -1.8 C It-.lCUt3ATION TEMP -1.8 C

CHL rR 0 0 YYL l : 93.13 NITRATE : 7.47

CAR~nN I lOB 47 SILICUE I 7.63

NfTP"Gc'! . 1426 PHOSPI-lATE : -99.00.



lA~PAD8R SEA 1964

'AT 5' 48.d9'N lnN~ 52.41.23'W DATE 25/03/84 ICE ALGAE----------------------------------------------------------------------------------
J P T PIP r 0

.07 1 .10

.03

CJ:)
·N

.34 3 .28

.05 • 8 .02

wavrlCNrTrl 400 ~M

.9 .09
• f., .06

UAv~lr~GTrl 425 N~

J • C9
.0 .n.,;

WAV~lCNGTrl 4~O N~

2 .23
1 .07

WhVEl~NGT~ 475 ~~

t:: .72
? .11

W~VfLrNGTH 5~" N~

? .:> 4
1 .1'"

4AVFlEN~T~ ~?5 NM
'i • dO
1 .11

• d
.1,

1
• 0

2
.9

4
1

'2
1

4
1

.09 • 8

.06 .4

ALPHA .. 013 ~

.10 1

.Olj .8

ALPLfA .. .160

.15 1

.U4 .7

Al PH~ .. .132

.47 3

.10 .9

HPHA .. .169

.20 2-

.10 1

HPYA .. .122

.51 2
• J ,3 .7

AL P4A .. .175

.08

.02

.11

.03

.12

.06

.27

.07

.6

1
.7

2
.7

2
.6

.J7

.07

.03

.14

.05

.28

.02



\.U, VFL F '" GTH ~ ~,0 ~'"1 '1 1.47 B 1.13 6 .68 3 .43
j L:l3 2 .20 1 .19 • Q .07

ALPHA :It .147

w4Vr:LrNGTH 57:.' W-1
15 1. td 14 1.86 7 .90 7 .90

j • :) Q 3 .32 1 .17 1 .13

ALPHA :: .120

wAVELFNGTH 600 N'-1
12 1.01 f- .51 4 .37 3 .24

2 • en . ? .14 • 7 .06

ALPHA .. .084

''/''Vl:lCNGTH b '5 N~

10 1.92 17 2.06 9 .96 9 1.12'. .51 4 .44 • A .05 .5 .11

ALPHA .. .109 co
w

\tI AV~: Ln, GT H 651"1 i\j ....
16 1 • e2 10 1.44 8 .86 6 .79

3 ."7 2. .3f1 .8 .09 • 8 .09

ALPf-lA .. .116

ItlA\I!=Lt:NGTH f7~ N'1

'0 4.31 12 2.71 q 3.37 5 1.21
4 1.23 1 .25 1 .14

ALP4A .. .282

~AMDll= TEMP -1.8 C INCU~~TIQN TEMP -l.8 C

C4l CROPHYll : '14.66 NITRATE I 10.72

CAR f.\ON : 7270 SILICATE : 6.81

NTTPOGFN : 1032 PHJSPH~TE : 1.76



lA~PAu~P SEh 1984

lAT cl 4Q.zn'N tnNG j2 36.99'W DlTE 26/J3/94 ICE ALG&E
------------------------------------------------------ --------~-------------------I P T PIP T 0

~~VElENGTY 475 N~
h .51 !'1
? .1' 2

WAV~lrNGTH 4~O ~~

3 .27 3
1 .f'8 1

.14 '? .08

.04

co
-!"-

• 2() 3 ?~·~ ~ ...
.07 .8 • U4

WAVEl~NGT~ 4~O N~

1 • () 3
,,7 "C7

wAVElrNGTH 4?~ N~

1 • 1 i?
1 .r6

WhVEltNGTH 50n N~
4 ,,30
? " J &:;

~hVtl~NGTH 5'5 N~
". • 46
1 .,1

1
.7

1
1

3
1

4
1

.09 .9

.06 • 5

AL PYA '" .081

.11 1

.07 .8

AlPHA .. .120

.20 2

.05 .9

ALPHA .. .OA4

.41 3

.11 1

Al PHA • .095

.20 Z

.09 .l

ALPHA '" .u91

.34 3

.10 .7

ALPHA '" .091

.o~

.03

.12

.05

.20

.08

.2£'
0 ". -'

• 8

1
• q

2
.1

3
.7

• .)7

• OR.04

.13

.04

.21

.07



i4AVf:LH1GTH C;l;O N'1
1 3 .°7 11 .70 10 .73 7 .46

4 .3i 4 .22 1 .13 1 .07

AL PHA .. .070

wAVELPJGTH 57r. N\1
14 .02 11 eb3 7 .53 4 .31

4 .25 ;> .13 1 .11 .8 .10

ALPHh .. .066

~tlVFl!=NGTH 600 N-"
d 1.05 1'5 .Fl3 11 .57 10 .56

? .16 .7 .06 .6 .21

ALPHA .. .046

WAVELc',IGT-i 6 ::'5 N'1
17 1.18 13 .96 9 .66 7 .4P

4 .26 4 .25 1 .06 • 7 .06

AL P46. .. .067 00
Ln

\./,WELr.NGTH 0;;'0 N'1
20 1.2Y 13 .98 13 1.07 p .55

" .31:; 3 .23 1 .08 .9 .09

ALPHA .. .069

w.... VELI=NGTH "7'.) N'1
1f" 1.47 15 1.96 11 1.28 5 .00

3 .51 1 .13 .9 .09

ALPHa .. .110

SAMPLE TEMP -1.8 C INCU3ATION Tt:MO -1.8 C

CHLnROP4 Y ll : 40.53 ~IrQATE : 10.72

CARQON : 7270 SILICATE : 6.81

NITQClGi='l : 1032 PHOSP-iATE I 1.76



LABRADOR SEA 1984

LAT 51 4Q.""'N LnNG 52 36.99'101 DATE 26/03/94 ICE ALGAE
----------------------------------------------------------------------------------

I 0 r p I p I 0

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

'A AV EV'~,J PH 400 "J'1
1 • ..;7 1 .08 .9 .07 • 8 • Of

.7 .0'" • 7 .05 .5 .02

ALoYA '"' .095

I,] t, Vf Ln..!(': T'1 425 "~1, .119 1 .08 1 .10 1 .Ob
1 .04 1 .00 .tl .03 • e .02

~LP~A = .113

A... Vr Lr ~I GTi 450 "l ....
'::l .24 3 .18 2 .12 2 .Ot
1 .O~ 1 .03 .9 .02

ALPHA :II .077 co
0'

wAVElnJGTH 475 1'-4'1

" .40 10 .35 3 .22 3 .22., .08 2 .09 1 .06 .8 .02

U PH 1\ = .079

WAVEL ~ ~I C; Td 5 un N'1
4 .23 3 .15 2 .16 2 .09
2 .13 1 .08 1 .06 .7 .03

l\l PY A = .072

wA"rlI:4C'Tf.I 5?5 NM
I:; .38 4 .30 3 .17 3 .15
1 .11 1 .07 .7 .02 • 7 .04

HPHA = .078



WAVEL CNGTH 5 :'0 N~
p .7 7 11 .59 10 .64 7 .42

I. .?S 4 .17 1 .11 1 .()6

AlPH~ :: .057

\J!lV~Lr::NGTH 5 7 5 N"I
14 .7,., 11 .71 7 .4~ 4 .25

4 .?1 2 .09 J. .09 • 8 .08

ALPHA :: .0.)6

;Hvf:lnIGTd 60" N'1

" ."17 J l=; .~8 11 .52 10 .'54
? .1? 1 .11 .7 .04

ALPHA :: .041

~ AVEll= NGT rl 6'5 NM
17 1.15 l~ .72 9 .59 7 • 4 l:

4 .28 4 .23 J. .06 .7 .05

ALPHA :: .062 00
• '-..J

\HVElJ:NGfH 6 ('\ "1'1
2.0 1 .09 13 .78 13 .91 6 .47
~ .30 3 .113 1 .06 .9 .06

AL PHA .. .050

WAVr:U'NGTH 675 N"I
J? 1.92 11 1.21 8 1.45 ~ .00.,;

'3 .48 1 .14 .9 .10

ALPHA :: .132

'AMPLE TEMP -1.8 C

CHL (Jq 0 PHYLL: 70 • 5e
CAPrnN : 42A7

NTTKnGE~ : 568

I~CU~ATION TEMP

NITRATE

SILICATE

PHOSPHATE

-1.8 C

7.53

3.52

1.10



LABRAuOR SE~ 1984

L~T 50 3~.~0'N LONG 52 2b.96'W DATE 27/03/B4 ICE ALGaE
------------------------------------------------------ ---~------------------------I P T 0 I p 1 0

wAVFlr~GTY 4 r O N~

? • 1 ~ 3
1 .04 1

~~VElCNGTrl 47~ N~
I: .41 ;:
., .07 ?

.09 ? .0;

.02

00
00

.20 3 .17
.04 .9 .')2

WAVElr~GTH 400 N~

1 .07
.5 .1'''.

~AV~lENrTrl 42~ N~

1 .06
.t: .(\~

1'1 AVE Lr:", GYrl 5 V' N'"
3 .?O
1 • 00

WAVELENGTH 5'5 N~

" ."
1 .0

.9

.'5

1
.7

,
i

4
1

.(16 .7

.02

aL PHA .. .087

.06 1

.03

ALPrlA ,. .{)"i8

.13 ?

.04 .9

ALPHA ,. .067

.32 3

.07 1

AlPHA ,. .O1:l8

.12 ?

.06 .6

Al °4A = .070

.'8 3

.06 .b

ALPIH ,. .083

.05

.05

.14

.04

.14

.04

• 7

1

'2

3
.7

.D4

.)5

.11

.14

.')2



l.JAVc.lr.NGTri 5 j(1 NM
13 .84 11 .63 q .0.1. 7 .39

4 .?5 4 .17 1 .10 1 .04

ALPHA • .064

:.J,'lVl,.;lt::NGTH 575 N"1
J4 • f1 4 11 .70 7 .43 4 .22

4 .1P 2 .08 1 .07 .9 .05

ALPH~ • .063

:~ flV EL r NGTH bUO ;,~'l

20 .e2 14 .66 11 .46 10 .47
? .10 1 .10 • 7 .03

ALPHa • .041

WAI1Elt=NGTH 6?5 "l'1
17 1 .11 ] 4 • 74 9 .58 8 .1t1

4 .22 4 .23 1 .04 • 8 .03

AL PHA • .061 00
1.0

iJhvr:LFNGTH 6~O "' ...
1° 1.1 , 13 .78 11 .76 7 .45

I. .27 3 .15 1 .04 .9 .fJ5

flLPHA • .063

i,J aVE LFNGTH 675 N'1
17 1.70 16 2.10 12 1.38 9 1.68

r:; .'14 4 .49 1 .10 1 .07

ALPHA • .120

5AMPU: TeMP -1.9 C I~CUBATION TEMP -1.8 C

Cl-lLnRO°l..lvLl . n.57 ~ITRATE : 7.53.
Ch Q fF1N : 42P7 SILICATE : ~.52

NT Te'!l GE'~ : :,6 P PHOSPHATE : 1.10
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Temperature and salinity at standard oceanographic depths at 3 stations on

the Labrador Shelf
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lABkADOC SEA 1984

lAT 52 44.Z0'N LONG ~3 39.60'W DATE 16/03/84----------------------------------------------------------
f)EPTH TI=MPFl<.HURE SALINITY

1
10
20
30
It 0
50
60
70
pn
90

100
12~

150

-1.75
-J.80
-1 • PO
-1.50
-1.79
-1.79
-1.75
-1.43
-1.27
-1.24
-1.23
-1.01
-0.65
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LARRhOOP SEA 1964

LAT 5? S~.~OtN LONG 53 14.04'W DATE 17/03/~4----------------------------------------------------------
nFPTH TfMPlKATURE SALINITY

1 -1.7" 33.32
10 -1.:10 33.30
20 -1.79 33.33
'V) -1.79 33.30
4\; -1 .7 q 33.32
" ,., -1.7" 33.34
6C -J • 71 33.35
7n -1.49 33.48Rn -1.44 33.53
QO -1.33 33.58

Ion -1.34 33.60
12 "! -0.9 J 33. 7')
1St; -(\.55 33.1:'5
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lAT 5~ 21.2J'N

n 1= PT H

1
10
20
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t..(1
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60
70
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lOO
12~1: (l
17';
200

LAQRADOR S~A lqB4

lfJNG53 18.'4 'I.l

TE MPE QHURE

-1. 1 9
-1.79
-1.79
-1.79
-1.79
-1.'30
-1.79
-1 .? 9
-1.79
-1.77
-1.71
-1.39
-0.10
-O.4~
o./'n

DATE 1ti/03/84

SALINITY

33.43
33.43
33.36
33.36
33.35
33.35
33.34
33.37
33.37
33.40
33.42
33.62
33.~O

33.88
34.00
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Solid line fit to observed Carbon PI data
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Solid line fit to observed oxygen PI data
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Total Radiation

Totals areW m-2 for each hour ending at hour indicated. All times are

A.S.T.
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TOTAL RADIATION
ICE ALGAE - BAFFIN 1984

TIME 16/3 17/3 18/3 19/3 20/3 21/3 22/3 23/3

0600 0 4 4 3 3 16 2
0700 6 20 73 48 26 38 31
0800 32 85 251 160 104 80 73
0900 88 202 410 301 197 127 131
1000 85 266 321 331 299 174 118
1100 171 275 419 475 329 225 167
1200 180 194 351 552 563 381 222 215
1300 249 151 359 546 571 372 244 298
1400 277 197 390 503 540 341 256 328
1500 182 142 255 424 470 296 212 335
1600 137 78 157 311 365 238 165 186
1700 80 43 102 173 188 121 119 104
1800 22 22 40 51 57 50 37 31
1900 1 5 5 3 2 19 6 2
2000

24/3 25/3 26/3 27/3 28/3 29/3 30/3 31/3

0600 0 7 2 2 3 2 5 6
0700 8 36 74 30 22 22 8 14
0800 54 104 214 86 50 74 31 57
0900 196 277 355 172 131 186 51 123
1000 133 427 483 226 184 347 72 190
1100 169 501 524 265 287 527 115 218
1200 275 490 . 563 309 306 625 81 258
1300 257 396 488 264 318 641 80 203
1400 154 273 523 198 294 620 77 179
1500 151 254 446 117 249 533 86 191
1600 69 229 334 66 10L. 342 78 135
1700 73 138 191 31 81 158 55 84
1800 28 61 68 6 15 47 29 68
1900 8 10 6 1 1 4 11 27
2000 6
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TOTAL RADIATION
ICE ALGAE - BAFFIN 1984

TIME 1/4 2/4 3/4

0600 5 5 6
0700 17 29 12
0800 85 156 63
0900 222 294 233
1000 370 416 417
1100 536 535 528
1200 436 590 618
1300 387 574
1400 493 417
1500 349 339
1600 253 218
1700 210 177
1800 189 192
1900 52 63
2000 9 7
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Photosynthetically Active Radiation

(P. A.R.)

Totals are W m-2 for each hour ending at hour indicated. All times

are A.S.T.
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PAR
BAFFIN

Ice Algae Cruise

TIME 16/3 17/3 18/3 19/3 20/3 21/3 22/3 23/3 24/3

0600 1
0700 6 13 28 24 20 23 28 9
0800 33 68 131 71 90 64 73 53
0900 89 170 242 164 177 114 135 175
1000 91 228 231 256 268 163 128 136
1100 175 241 328 386 299 217 178 178
1200 187 195 298 407 455 340 220 220 274
1300 242 156 304 411 459 341 242 292 256
1400 258 189 312 391 432 304 246 307 158
1500 173 137 212 314 373 260 197 291 152
1600 128 75 133 218 285 200 149 169 69
1700 71 32 84 127 144 95 100 94 65
1800 20 14 28 38 36 29 28 28 1
1900 1 1 1 2 1 1

TOTAL

TIME 25/3 26/3 27/3 28/3 29/3 30/3 31/3 1/4 2/4 3/4

0600 1 1
0700 27 34 27 16 17 2 6 9 11 6
0800 88 127 83 39 59 22 41 59 85 45
0900 207 233 169 108 147 41 95 162 192 168
1000 311 331 243 156 261 60 150 278 308 310
1100 376 405 294 236 402 97 175 410 406 403
1200 401 447 343 254 473 70 208 339 450 473
1300 341 393 296 265 478 70 167 302 437
1400 251 405 225 246 455 69 149 379 314
1500 226 332 135 207 378 76 158 267 251·
1600 194 258 76 89 246 66 110 194 165
1700 111 145 34 66 119 44 68 148 127
1800 42 50 6 12 37 21 52 126 128
1900 2 3 4 5 17 31 37
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I•
4•

5.
6,7•

Locations of sampling stations occupied between 1.6 and 27 ~1arch 1983




