A I BN I B BN B am B ME BE BN B S B O B e

¥ REGIQ
£}>g§§} GL@N&{

Canadian Data Report of Y i
(S MaR 10 1992

Fisheries and Aquatic Sciences No. 577

FIBHLRIES &
DoraNe oanaDg

April 1986

PRIMARY PRODUCTIVITY ON THE LABRADOR SHELF

DURING JUNE AND JULY 1984

by

B. Irwin, C. Caverhill, P. Dickie, E. Horne and T. Platt

Marine Ecology Laboratory
Department of Fisheries and Oceans

Bedford Institute of Oceanography
P.0. Box 1006
Dartmouth, Nova Scotia
Canada B2Y 4A2

This is the twenty-seventh data report from the Marine Ecology Laboratory,
Dartmouth




©Minister
Cat. No.

Correct citation for this
Irwin, B., Caverhill, C.,

Primary productivity
Can. Data Rep. Fish.

ii

of Supply and Services Canada 1986
FS 97-13/577E ISSN 0706-6465

publication:
Dickie, P., Horne, E., and Platt, T. 1986.

on the Labrador Shelf during June and July 1984.
Aquat. Sci. No. 577: iv + 162p.

.
G




iii
Abstract
Irwin, B., Caverhill, C., Dickie, P., Horme, 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 conducted on board CSS Hudson on the Labrador

Shelf. 1In this report we make available the raw data and also the fitted

light saturation parameters.,

Résumé
Irwin, B., Caverhill, C., Dickie, P., Horme, 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 période du 25 juin au 4 juillet 1984 une serie
d'expériences de productivité primaire ont étreé effectute 2 bord du CSS
Hudson sur le plateau du Labrador. Dans ce rapport nous présentons les

données brutes sur ces expériences ainsi que les parametres qui furent

calculées pour representer les courbes de production en fonction de la

lumiere.
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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 50°N. Samples were collected from C.S.S3. Hudson between 25 June and 4
July 1984 on the labrador 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 depth) 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 mgasured using the 1%¢ method and the oxygen
evolution method. The 1% ¢ method was essentially as described by
Strickland and Parsons (1972). 20 uCi of sodium bicarbonate l4%¢ 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. Replicate samples were incubated in standard temperature
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controlled incubators (Irwin et al, 1983) and in a newvdesign which used
square bottles (larsen, in prep.). In this incubator illumination was
supplied by a 250 watt tungsten halogen lamp (Gilway technical lamp #
17391). The output from the lamp was passed through a beam collimator and
then throughra series of mirrors to give the desired light levels.

Tor 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
wéere 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
phot osynthetron (lewis and Smith, 1983). 1 mCi of sodium bicarbonate Ik g
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 cm 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 density screens (Perforated Product s) over the narrow band
pass filter.

Incubations were for 1 hour at which time 0.5 ml of 6N hydrochloric

acid was added to each vial. Vials were shaken for 1 hour in a fume hood

1
|




3
to remove inorganic H1”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 0°C in
the dark. The fluorometric techniqﬁe 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 Flmer 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 Autocanalyser. Nitrate was
measured using industrial method 158—7;W, silicate with method 186-72W and
phosphate with method 155-71W.

Incubation and incident light

Photosyanthetically Active Radiation (P.A.R.) was measured at each
bottle position in the incubators with a Biospherical Instruments by
quantum meter (Model Q.S.L. 100).

Total incident light was measured with an Eppley 40 junction black and
white pyranometer (Model 8-48) and P.A.R. with a 27 quantum sensor (Licor

i 1908). Output from both instruments was integrated hourly and logged on

a Licor Li 550 printing integratot.
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Tstimation of Photosynthetic Parameters

Measurement of specific production PB® and irradiance I were used to

estimate parameters in the equation of Platt et al. (1981),
PP = pg (1 - 1/Ps) BL/Pg
P, (mg C ch1? h—l) is the light saturated rate of photosynthesis in the
absence of photoinhibition, a (mg C (mg Chl)'1 gt wt ufz) is the initial
slope of the PI curve and B (same units as o) 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 given in Irwin et al. (1980).

Acknowledgements
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Light saturation data and related biomass and inorganic

nutrient measurements
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Units
P = mgCtC o3 pt (mg Chl)"1
I = Wo?
P. = mg C mg Chl™! p!
s
a = mg C (mg ch1)~} ! vl o2
B8 = mg c (mg ch1)™! vt wl w2
3

Organic particulates are in mg m ° and inorganic nutrients in mg at
m 3, The 90% confidence interval for Pg, o and B are shown in the closed

brackets below the estimates for each parameter.







LABRADDR SEA 19384

LAT B4 25 40N LONG 51 49,40'W DATE 25706/84 DEPTH 35 M

T D T P 1 P I P
315 56 2563 5y 21lF «70 187 o (7
1 o 78 14C A7 128 79 108 1.07
a5 1.1% 70 1420 62 l1.11 53 1.13
46 1ed2 42 1.06 40 1429 34 1.23
21 1.22 Z2h 1.03 21 1.04% 19 « 8%
14 87 13 + 84 2 65 5. « 38
4 31 3 «23 2 19 2 ol1l
1 12 1 + 09 «9 « 07 o7 o027
o5 01 3 01 «3 « 02 o2 « 02

PARAMETER VALUES

pS 2 le45 ALPHA 097 AETA ¢ D048

( 1,40, 1450 ) ( «0G82, +102 ) ( +0043, 40053 )
SAMPLE TEMP 3 C INCUBATION TEMP 1.0 C -
CHLOROPHYLL 8 « 36 NITRATE t 6433
CAKRNN : 178 SILICATE : 6460

NITRNGEN : - PYOSPHATE t » 06
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LABRADOR SEA 1984

AT 2 E8,101'N LONG 53 32.,30'W - DATE 26706784 DEBTH 30 M
T 5 T p 1 p I P
497 029 271 «24 2131 «25 183 e 38
163 h2 148 47 120 042 112 52
12 66 o ¢ 69 6f + 69 57 71
50 6P 43 o 15 35 « 79 335 71
34 « bR 28 «5H8 23 69 20 oHE
L7 « 509 14 o525 12 «55 g o 40
F 27 4 16 4 « 2% 2 12
2 10 ? o Q06 1 « 07 9 o 04
4 « 03 oh 02 «h 02 o % e 01
o2 .01 o3 W01 w4 01 2 « 01
o? .01 el +U0

PARAMETER VALUES

S | 74 ALPHA _e 066 BETA 1 « 0044

{ ¢« 50y «96 ) e 0625 <070 ) { -0039, L0050
SAMPLE TEMP -1a.2 C INCUBATINN TEMP 3,0 C =
CHL OROPHYLL beB2 NITRATE : 012
CARRBNN H 306 SILICATE : «56

NTTRDGEN : 43 PHOSPHATE : 67




LABRADDR SEA 1984

LAT 52 58,10'N LONG 55 3%,30'W DATE 26/uS5/724 , DECOTH 20 M
T D 1 4 1 P T P
294G ¢ 40 227 o639 223 42 21¢% 67
171 «65 140 « 80 132 « 83 128 e59
92 « 86 Q0 o716 87 e 86 67 o 75
hH? 81 62 26 51 73 47 « 74
28 «68 27 79 20 43 20 +H1
LF oFE 16 e49 9 o402 9 o 40
7 P ad 7 «27 s W17 o 20
4 «13 4 o15 3 e08 2 10
2 07 2 07 2 203 1 « 05
1 .8; i 02 o8 «02 o7 N2

PARAMETER VALUES

pS 1 1.02 ALPHA @ 049 BETA 1 .0026
( o"l(*) 1.OR ) ( 00‘069 0052 ) ( OOOZU’ 0U032 )
SAMPLE TEMP  =1.2 C INCUBATINN TEM® 1.5 € IS
CHLPROPYYLL ¢ be52 NITRATE : .31
FARRAN . 349 SILICATE : .91
NTTRAGEN ; 47 PHOSPHATE .81

- B 14 . , - - - ‘; v "




LABRADNDR SEA 1984
FTAT 24 30,060WN ‘ LONG 56 2N,00'W DATE 27/705/84 TCE ALGAE
T o T P 1 P 1 P
239 leu®R 331 1.01 243 «98 239 « 37
219 1e29 197 l1.13 163 o7 1438 1.32
132 LeU?2 1C¢4 1.15 3G 1418 77 1.27
61 1,32 50 1.28 48 1627 45 1.31
2R lel9 35 1.17 32 1.358 24 lel7
18 1.13 17 le18 15 le.16 13 lel7
11 1.02 10 «37 10 1.28 7 «57
7 o ED 5 + 43 & «35 4 «?25
2 26 2 « 09 2 1R 2 .04
2 19 1 D3 ) « 01 9 « 01
PARAMETER WVALUES
pS 2 - l1e38 ALPHA 1 «139 BETA ¢ 0016
( 1.31» loe44 ) { 1265 o153 ) ( «0010, 0021 )
SAMPLE TEMP  =1.5 C INCUBATIIN TEM® 1.0 C =
CHLOROPHYLL ¢ 20436 NITRATE H « 0D
CARRBNN H 4327 ' SILICATE H 2+ 40

NITRNGEN : £24 | PHISPHATE 1 46




LABRADDR SEA 1984

LAT Z4 20490'N LONG €6 2048014 DATE 27/05/84 DEPTH 13 M

v p T p 1 p T p
219 1.62 179 1,68 159 1.69 140 1,63
132 1.70 124 1.70 35 1.76 89 177
64 Lebo 5k 1e81 4R 1s73 43 1.68
29 1,70 36 1.63 33 1458 31 1.53
23 1.57 19 1.56 16 1439 ia 1,2%
13 1425 L2 .25 8 cb4 5 51
4 .37 ? 021 2 .20 1 .13
1 .02 .9 <05 B <09 . 5 <04
.5 00 b .01 .3 .02 .2 03

.] 004 .i ’OZ

PARAMETER VALUES

LI 1e77 ALPHA ¢ 137 BETA ¢ « 0003
( 1471s 183 ) ( 2129y o145 ) ( -.0002s 40UDE )
SAMPLE TEMP ~le2 C INCUBATION TEM? 2.5 C =
CHLOPOPHYLL ¢ 12.05% NITRATE : . 45
CARRNN : 826 SILICATE : 2.15
NTTROGEN : 9s PHISPHATE : 65
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LABRADDOR SEA 1984

AT 54 22.90°'N LONG 55 59.50'YW DATE 27/05/34 DEPTH 13 M
T 0 T o] I o] r o}
175 1.35 159 1.21 140 126 132 1.52
124 1.27 Ge 1.37 89 140 b4 1.85
26 1485 48 1.27 43 le43 39 1.48
£ Y3 1,57 33 1.44 3l 1,24 i9 1.39
10 ].'1‘1' llt 1.03 13 oqb 12 094
g 1eUl & oH7 5 e 55 4 AT
2 .21 2 W14 i w10 1 14
.9 0113 . 08 ob . Gl o5 «02
o4 oGl 3 .01 o2 .03 e? .04
02 .0? 02 .Ul .1 .Ul ll .04
PARAMETER VALUES
pPS 1,71 ALPHA @ W128 RETA ¢ «0029
( 1e60s 1461 {( o117, o136 ) (" .0017s L0041 )
SAMPLE TEMP  ~-1,2 C INCUBATION TEMP 245 C =
CHLOROPHYLL 3 1167 NITRATE : 24
CARRBNN : 484 SILICATE : 3,81
NITROGEN : 78 PHOSPHATE : A




LARRADIOR SEA 1984

UAT 56 30.0N'N LOMG 56 20,001 DATE ¢7/06/84 TCE ALGAF
T P T o] I P I P
350 .01 331 .86 243 1.13 239 1,05
1n7 10850 148 1.61 132 1.41 104 104G
77 1040 61 1.43 50 1e64 48 1059
4¢ 1eK9 35 1.53 32 166 24 1255
1e Le34 17 1452 1% 1430 13 1.58
11 1222 19 1.13 7 T 7 '35
5 68 5 155 4 v49 3 40
> .2n 2 vah ? W17 2 W17
i V2P 1 208 .9 221 .9 106
.6 162
PARAMETER VALUES )
pe 1437 ALPAA 1 W167 IETA 1 <0037
( Lletls 1233 ) ( o158y 41777 (" .00G32, 20043 )
}—J
CAMPLE TEMP  =1.5 C INCUBATION TEMP 1.0 C ©
CHLOROPAYLL t 15,85 NITRATE : .00
CARRAN : 3114 SILICATE : 2.73

NITRAGEN : 387 PHOSPHATE : « 65




LABRADDOR SEA 1984

AT 55 47 ,20'N LOKRG 54 37,40'W DATE 28/04K/734 DEPTH 40 M
T D T p I P I P
227 «63 £23 o4l 21% .81 171 o 72
149 «98 128 «32 92 e 95 99 + 99
ay 1e04 ~7 a3 62 «Q2 52 92
20 s 04 20 « 85 16 « 88 16 « 93
g « 7 9 e B6 7 « 69 7 s 74
£ W57 = Y] 4 47 4 40
2 «37 2 b2 2 25 2 «22
2 « 17 1 23 1 224 1 14
o8B eNF o7 el 5 «15

PARAMCTER VALUES

PS¢ 1au2 ALPHA 1t o171 3:TA ¢ #0017
{ e G8r 1,0H6 ) { 1585 +185 ) ( 0013, L0022 )
SAMPLE TEMP -e2 C INCURATION TEMo 1.0 C N
CHLOROPHYLL 1 2673 NITRATF : 1.39
CARBNN : 413% SILICATE ] beb4
NITROGFN ? 54 PHOSPHATE : e 25
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LABRADOR SEA 1984
LAT S8 47 ,20'N LONG %4 37,40'W DATE 28705794 DEPTH 60 M
T p 1 p 1 P 1 p
3n 1.]0C 287 1.03 239 e 56 215 «91
13F 1e¢12 144 « 37 116 1e¢l7 80 1.04
71 1.13 63 100 52 1.04% 47 «32
4= «91 43 JeQY 32 e 90 293 «95
232 1.01 20 96 16 o 70 15 «86
o .72 7 V55 5 39 4 .35
2 .23 2 123 2 .25 1 W24
9 17 «7 25 oh « 06 o5 « DG
h U3 o3 01 3 « 02 4 01
o2 o (1 ? +03 o i 002
PARAMETER VALUES
bs 2 1.22 ALPHA 0117 BETA ¢ « 0090
( - 939y 1.08 ) (0107) 0123’ ("00002! 00002)
SAMPLE TgMe «D C INCUBATION TEMP 20 C Pt
CHLOROPHYLL @ o 66 NITRATE 3 11.32
CARBON : 146 SILICATE : 10,68




LABRADOR SEA 1984

LAT F5 45,50N LONG 54 54,401'W DATE 30/05/74 DEPTH 3% M

T p T p I p 1 P
556 «51 630 59 498 40 447 ehb
407 o 7b 347 o 77 - 291 «71 215 37
in 77 1%9 e 151 76 116 « 34
114 «87 g6 e 99 vo 81 12 85
5F 86 £5 92 47 «83 39 1,08
32 e 2R «83 3 1.04 22 +38
18 «98 14 « 84 10 « 89 9 «90
7 o712 7 72 6 « 58 5 « 58
4 245 3 50 3 «37 ? »32
2 230 2 «26 1 + 20 1 17

PARAMETER VALUES
pe o « 35 ALPHA : «185 BETA ¢ 0009

{ oq‘t' .99 ) ( 0172) 0199 ) ( 00005! «0C10 )

CSAMPLE TEMP -e3 C INCUBATION TEMP -140 C

CHL OROPHYLL 598 NITRATE : 533

CARTNN H 43¢ SILICATE : T.21

NITPAOGFN : 49 PHNSPAHATE : 44

N W ) P S A Oy AN P oy A EE S AN B Br U Em aw

a4



|

LABRADOR SEA 1984

LAT 5% 37,20 1N . LONG 55 14,70'W DATE 30/06/34 DEPTH 35 M
T P I P I p 1 p
159 1.02 132 1410 124 lel? 102 1.4°9
7°¢ 1l.44% va le4b 38 lebt 29 ) PR
2R l.41 24 129 23 1e43 21 1.07
10 le1l6 15 B8 12 1.03 10 le14
7 BT 4 «33 4 47 3 e 62
2 «37 1 25 1 it 9 e1?
oF n10 5 10 3 05 3 09
o2 Uk 2 .03 o1 «08 ol « 04
o] « 06 o1 s U0

PARAMETER VALUES

CAN Leh4 ALPHA e 14U 3ETA ¢ «0usl

{ 1.51ls 1le76 ) ( +127y 4153 ) ( «0025» <0057 )
CTAMPLF TEMP ~e2 C INCUBATION TEMP 1.0 ¢ N
CALOROPHYLL ¢ 297 NITRATE : «73
CARRBON : 435 SILICATE 1 538

MTTRIDGEN : 659 PHISPHATE ! «+ GO




LABRADOR SEA 1984 |
LAT 55 39.60'N LONG 5% 5.70'W DATE 30/06/8% NEPTH 50 M

T
275 « 70 215 o hB 179 « 70 153 71
144 o 77 132 o £5 124 72 78 «71
=Q eG4 =1 « 84 45 e A3 38 «9F
29 7R 24 01 ¢3 o 71 21 062
1= o5 16 266 12 « 15 10 eH9
7 + 53 4 o 45 4 «30 .3 41
2 .19 2 e 09 1 012 1 «DE
«9 007 ) 004 ) 003 3 003
o3 02 2 01 «2 «02 o1 02
o1 .(‘.7 ol on?
PARAMETER VALUES
pe o 15 ALPHA o118 AETA ¢ « 020G
( |E529 .d8 ) ( 0107’ 0129 ) ( 0000{”)! 00012 )
SAMPLE TEwMP -7 C iNCUBATION TgMP 1.0 C o
CHLOROPHYLL ¢ l.84 NITRATE ! 4.79
CARRON : 555 - SILICATE H 4,59
: 17

NITRNGEN : 73 PHISPHATE

o ey A B B ar By AT BN AN R NS S Ay BN D TN aE o |




LABRADOR SEA 1984

LAY 55 42,50 LONG 5% 1.70'W DATE 307957834 DEPTH 35 M
T p I P 1 P 1 P
275 50 215 «49 179 6l 144 o711
132 o 74 124 0 8) 73 92 51 e 75
4% 89 3A « 87 29 o714 28 92
24 « 22 723 e 76 21 85 19 «H7
156 « 806 12 «73 10 « 73 7 + 64
4 49 4 e?25 3 4l 2 16
[4 .08 1 17 1 «13 «9 )5
b «03 o5 «02 3 «02 3 01
«? « 01 o? .01 ol « 00 o1 «0C
o « 01 ol «03
DARAMETER VALUES
LA «91 ALPHA 3 e1l23 BETA 1 +ODL17
( 097} 075 ) ( 0112’ 013’0 ) ( 00013! 00021 )
SAMPLE TEMP -eR C INCUBATIDN TeEMP 1.0 C N
(HLOPOPYYLL ¢ 255 NITRATE ! T«51
CARBON : 330 SILICATE : 5,01

NITRNGEN : 58 PHOSPHATE ! «29




30 M

DEPTH

LABRADOR SEA 1984
54 42,90'W DATE 30/05/864

LONG

5% 53,20'N

LAT

v W oo - " W - W - Y T s SO 1 W S Y SO G s S A e AN D VSR A . T . S . . A - R > T WS WAL WP U S U GER W NS UGS SN U S S OO W TR Sy WO i S A Sl o o v

OO D et W ONE OO

P O MW O
s 00000 a8
et et pdrd et

PO OO OUOP U et

O st
o

CCINIOIN 3 DD o

ORIV O (N TOUDS O et
. & & g 5 0 8 9
et o e e reef

o B T IX sl o T S o X2 21N
O MDY O3 Ot
IO

[Ta¥sshoal sNie o N] e Hatay)

O st U O (75
e e s o0 00 o0
g v=d pmiend g ot

DN QN e O
MU Ot~
O it

Do AN i b-a
DO a0 OC

.« ® & 2% & 9 & 0 00

b gt vl et o

[0 ol AL AL e G N ETRY R o oVl ]

ELEN. o o o0 1 TN o 8 PO
el ph o R ]

)

: o124
e117» o133

(

PARAMETER VALUES

AL PHA

1.70
le &5y ie7l

PS

(

28

-1.0 C

INCUBATION TEMP

[

"cb

SAMPLE TEMP

«J0
6459

NITRATE
SILICATE

72
306

H

CHL CROPHYLL

CARRNON

24

PHOSPYATE

19

NITRNOGEN




LABRADOR SEA 1984

LAT 55 40,501\ LONEG 54 54,60'W DATE 30706784 DEPTH 40 M

T p T P I p T p
339 l.44 132 le31 124 l.24 102 1.29
7a 1415 i) ie19 51 137 4, le11
3R 1.31 29 1,13 2R 1.29 24 1.19
22 1.19 21 1,19 19 1.00 16 1.09
12 ie10 10 1,09 7 oF9 4 o710
4 44 3 w56 2 25 2 035
1 «29 1 01?2 9 «10 ) P R
5 «0? 3 «08 o3 «0Q2 o2 £ 05
7 01 o1 02 el «00 el e02

PARAMETER VALUES

PS s Le24 ALPHA _$ 186 JETA ¢ 2090

€ 1e?2ls 1428 ) ( 171, .201) ( =e0003s 42003 )
SAMPLE TEMP -5 C A INCUSATION TEM® 1.0 € 2
CHL ORNPYYLL ¢ 5¢81 NITRATE : 5437
CARRON ! 675 SILICATE : 6401

MITRNGEN : 80 PHOSPHATE t 28




LABRADOR SEA 1984

LAT 55 50,20 LONG 54 49,40 DATE 30/06/34 NEPTH 15 M
T D 1 P I P 1 P
146 1.59 132 3.09 124 2,88 102 1,63
70 2461 45 3.32 38 3,60 29 3,43
28 3,87 2h 4,00 23 4.10 21 3,67
12 3,64 16 3,31 12 2408 10 2.01
& i.71 4 1.23 3 1,15 ? 1,02
2 .46 1 .58 1 50 .9 .13
b 27 N .23 .3 .18 .3 12
2 OF .? 08 .1 .23 o1 .09
o1 J0h .1 <06

PARAMETER VALUES

PS¢ 4,77 ALPHA 3 e %02 3ETA ¢ $0272
( 4472, 5,71 ) ( «355, 4449 ) { «0189s 42356 )
SAMPLE TEMP -ob C INCUBATION TEMP 1.0 C @
CHL CRNPYYLL @ 1.04 ‘ NITRATE : + 00
CARRNN : 525 SILICATE ! 5.93
NITRNGEN : 62 PHOSPHATE : $07

N M En A S wn By A Sy AE A A Sh A By v By M aE |




LABRADNR SEA 1984

LAT 55 406450 'N L3NG 54 34,6014 DATE 397235734 DEPTH 35 M
T P T P 1 P 1 P
136 leli 275 165 215 2459 179 3.54
1509 3.36 132 3.56 124 3.5% 78 3.12
=9 2?96 1 2.84 45 3.19 318 3.76
29 2«89 e 3.40 24 3.70 23 3.36
21 31.38 19 3439 16 265 12 2+53
10 2455 7 289 4 233 3 2e¢51
2 le82 2 92 1 1.21 1 13
.Q .73 .6 '1'4 .5 .27 .3 ‘50
o3 «?23 2 20 2 031 sl 28
ol «2? el o17 ol «08

PARAMETER VALUES

pe 2 3.46 ALPHA ¢ «878 BETA 3 « 0047

‘ 3031! 3.’)1 ) ( 07:3’1000" ) ( 00033) 00062 )
SAMPLE TEMPD -«3 C INCURATION TgMP 1.0 C w
CHL OROPHYLL ¢ bett7 NITRATE H 5437
CARRON : 678 SILICATE : 6401

NITeNGEN : 39 PHOSPHATE : 28




LABRADOR SEA 1934

LAT =13 «GOIN LONG 59 52.,40'W DATE 0D2/07/734 DEPTH 35 M
T P 1 p 1 p 1 P
i=9 1.58 114 234 108 274 103 2472
20 2oy 70 2448 52 2e4y 56 2ottt
47 2479 Lt Z2ehb5 L1 2021 20 2462
2% 2e¢37 20 2edh 17 1,37 14 1.38
¢ 158 7 1.05 3 296 4 2 49
3 54 2 «79 2 57 1 +40
o7 46 o5 « 30 2 N8 o3 o 11
«3 «15 «? 7 o2 «09 o1 o 10
Ql .03 .1 008

PARAMETER VALUES

oe o2 3,10 ALPHA @ «194 . BETA : «00C3D
( 2808 34352 ) ( «173» 4215 ) { 0042y L0137 )
SAMPLFE TeMP 1.0 C INCUBATION TEMP 2.0 C @
CHL ORUPHYLL ¢ 1.11 NITRATE : « 33
CARRNON : 250 SILICATE ! 3.53
NTTROGEN : 4R PHOSPHATE H «34




LABRADNOR SEA 1984

LAT 52 52,101'N LONG »1 1%5,10'W DATE 027971784 DEPTH 35 M
1 P 1 P I P I P
150 66 128 43 103 50 103 %3
ot e 19 Q" o 77 80 o 76 70 52
25 o0 17 ebb 12 «2 9 + 34
7 e 2R .8 ol8 4 20 3 «11
2 » 09 2 06 1 «08 5 + 02
LA cO" .3 005 03 003 02 000
vl «01 o1 vl ‘e d oVl
PARAMETER VALUES
pec o 5 ALPHA @ «058 AETA ¢ 200213
( 07".' 35 ) { 050D 0065 ) ( «000G, 00037 )
CAMPLE TgMP 142 C INCUBATIAON TEMP 2.0 C w
CHLPRYPHYLL . 3.22 NITRATE H 27
CAFBON : 3 SILICATE : «57

NITROGEN ! 46 PHAISPHATE H + 00




SEA 1984

LABRADAPR

LONR 51 36430

M

e W—- 1 - A T T o - " S Y W A S YO T W A S R U S I W D R GE N S AT YOS U Y T S S WS D WER YD WD WY T AR W G R DO D G WS D D SIS D S G S T T - o

DEPTH

02/07/34

-
o

DATH

£2 46,.,00'N

LAT

- —— — T~ — A " - T~ " o> v W WP U AN thue W S W WG, W GO W T S WU L I D W e W W NP . M A D o Wl D I WIS D WD D WD W AU U T D W T Wy o W W 1 G e W TS O . W o -

dart DOt en
MO~ e DO T
o & & & & g * @
ot rd o ot

[+ STV AT N T I JTQY JNITRY V]
O D N e s
—

DAY O 000 I O
MO0 E0
* O & & 9 & a0 o0
b e et et et

MO DI o0 e
Iatelo 2 o ¢ ® e
Ll |

NSt ON o O e OO DY et
OO e O C D
® e 6 %8s 0 0 o0
rte=dr=d it

—U CCO P m—d
[a e IS RN o o N4 o ® @
Ol

N ANDN O Lo e
=P NN OO
® & 0 ® g 8 & & & "
OGO i

[o 20N K It a1 L SV g i
Pt O L0 et L

=

PARAMETFR VALUES

«071

076

AL PHA

o066

(

34

2.0

INCUBATIUN TEMP

Lol C

SAMPLE TEMP

39
4,96

-
-

NITRATS

169
144

.
M

CHLOROPHYLL
CARBON

STLICATE
PHNSPHATE

28

64

NITRAGEN




LABRADOR SEA 1984

51 57e¢30WW

Y

12

NEPTH

03/27/3%4

DATE

LONG

LAT 52 29,4,301N

T p I p 1 p

P

T

& OO el OO
DO O AU O -
e 200 000
oyt ot g o p—i

C O JOSOILremi 0 (et
O MO0 U Oded
EC g oV B |

AUO MO M oUP-P 00

PO T O T —pt
e s 0 e 000 0
v e ot Pk pd

N O O D ~AND M
[aRe RV elo g taleslos BN
N4

O O i e O
O Ly O - D N
. ©® @ 8 s ¢ &8 0
—~rdeirt

G M OO a0
U O et 0 e
e s TN

[N J QST 200 IFERVERN g¥al o0

Pl NI D DM O
® o e 08 0o e 8 s
e 7 o e i

COrrua ol O nir
BTN oV X1 SRS o N
OO

PARAMETER VALUES

ALPHA

082
)

4y <039

(

04'\3739!

35

2.0

INCUBATION TeMP

"05

SAMPLE TEMP

l.62
3.47

NITRATE

H 1890

CHLOROPHYLL

CARRON

SILICATE

257

45

PHNSPHATE

124

NTTRNGEN




LABRADNR SEA 1984

LAT 52 133 BN 1N LONG 51 R7,30114 DATE 03/)7/84 NEPTH 15 M

T p T P 1 P 1 p
303 1.33 247 1.15 215 1.22 195 1.12
167 1.1°% 121 117 ‘128 114 90 1.28
75 1.19 ~8 1.23 61 1.18 36 l1e07
51 lelt 45 le2% 37 1632 21 1.15
27 1410 24 o 97 22 « 96 16 « 9%
16 .79 10 48 8 .45 6 .35
4 26 3 . 4 3 09 2 08
1 07 i 204 o7 « 06 5 « 02
o 07 .2 02 o2 0l 2 N2
o? o1 «? e 01 el 001 el 01

PARAMETER VALUES

pe 1.23 ALPHA 2084 BETA 3 «0001
( 1¢190 127 ( «078s 4069 ) ( -«0001ly 0004 )
SAMPLE TgMP -s5 C INCUSATION TkMP 1.0 C @
CHL OrRDPHYLL 18490 NITRATE ' le62
CARRNON : 857 SILICATE : 3,47
NITPNGEN : 124 PHOSPHATE H «43
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LARPADAR SEA 1984

LAT 52 30,50 LONG 51 S574301W DATE 03/07/9%4 DEDTH 23 ™
T p 1 P 1 p 1 p
370 ie72 303 1487 195 1e63 167 1.33
151 159 12n 1443 119 1.88 90 1.57
7% 1.5% % 1.57 61 $70 56 1.43
=1 1e56 45 1e64 37 1e76 31 1.49
27 1.67 24 1.29 2? 1.43 16 1436
14 1,06¢ 10 o 79 8 .95 6 L 70
4 45 3 .39 3 021 2 27
1 .11 1 .05 o7 04 .5 37
oE c10 .3 c0é .2 <02 2 <032
o2 $02 o? <05 ol 06 ol 01
PARAMETER VALUES
pe g 1.53 ALPHA ¢ 0145 BETA +0090
( 1e57s 1ab68 ) { «133, o156 ) ( =e0003, 40003 )
CAMPLE TEYP -5 C INCUSATION TEMP 1.0 C .
CHLGROPAYLL ¢ 5420 NITRATE : 3,41
CARRAN : 602 ' SILICATE : 6439
NITPNGEN : 8% PHOSPHATE @ W71




LABRADOR SEA 1984

LAT T4 2Q,6N1IN LONG 55 21.20'Y DATE 04/07/84 DEPTH 9 M

T p T p 1 p I P
ANA le51 580 212 379 1.87 287 2439
210 Leg0 259 2e14 21l Le30 175 2.00
15= 230 143 227 114 2e13 112 2.U06
21 2e2l 72 205 69 2427 57 230
4 2e33 44 198 39 2e4l 32 l.94%
?9 24085 20 1675 14 120 i3 1.21
10 «74 9 04 6 e 54 6 50
4 234 § "4 3 229 3 235
2 «13 2 11 2 014 1 » 09

1 "G 1 o 10U 9 12

PARAMETER VALUES

pe 3 2436 ALPHA ¢ +127 3ETA « 0011
( 2028 o455 ) { +116s 4136 ) ( « 0008y '00015 )
SAMPLE TigMp -l.2 C INCUBATION TEMP «5 C w
CHLOROPHYLL @ Felb NITRATE ! 53
CARBON : 773 SILICATE : 7,10
NITROGEN : 140 PHOSOHATE : W42




LABPADDOR SEA 1984

LAT B4 29 ,50WN LONG 56 21,20'W DATE 04/07/84 DzPTH QM
T p T p I p I
43 1.R2 331 1.30 259 1.990 223 2404
U3 el 161 192 171 IQQ:’ 151 2e25
120 2,15 99 207 79 1.90 L4 210
59 1692 49 1435 43 leb5 40 1e76
37 ieBY 31 le72 25 1e81 21 1.25
17 1.09 14 «83 ic 1.04 A »43
& o4l 4 «22 4 e 28 3 ol6
2 012 1 « D5 1 «09 0 9 «06
o b .03 oF «C1 .l «03
PARAMETER VALUES
ne 242F ALPHA 3 «J93 RETA ¢ 0011
L 2.19%, 24386 ) { «087y 098 ) ( « 0006 U015 )
SAMDILE TEMD -1s2 C INCUIATION TEMP 1.5 C PN
CHLOROPHYLL S R4 NITRATE H 53
CARPON ! 773 SILICATE H 7410
NTTROGTN : 140 PHNSPHATE H o« 42

N ar A O S Ay B D By Ay Ar S BN A S e A N a8




41

Light saturation data for oxygen experiments and related

biomass ahd inorganic nutrieht measurements







43

Units

P = mg0, o> & (mg chl)™!
I = Wao?
P. = mg O, m ch1~l pt

5 b Mg

a = mg 0, (mg Chl)"1 ot m
8 = mg O, (mg chl)™ vt wl w?

Organic particulates are in mg nfg and inorganic nutrients in mg at

m3. the 90% confidence interval for Pg, @ and B are shown in the closed

brackets below the estimates for each parameter.







SEA 1934

LABRADOR

LONG 54 20.00'W

ICE ALGAF

DATE 27/05k/34%

LAT 56 30.00'N
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PARAMETER VALUES

45

1.0

INCUBATION TeMP

~1e5 C

SAMPLE TEMP

.00
2,65
1421

NITRATE

1895

CHLORAPHYLL
CARRON

SILICATE

4327

H

PHOSPHATE

524

3

NITROGEN




LABRADOR SEA 1984

LAT S5° 47.2u'N LaONG 54 37,4004 DATE 28/06734 DEPTH 40 M
T P 1 p I p I P
4Q7 5eb4 239 3e.78 215 7498 207 Be®9
179 .22 1i5 G490 120 1110 1090 11.04
29 9,67 AR 9.70 74 12.04 71 10.64
ma 11.37 25 11.07 30 10.71 23 10.07
2N 9,84 17 10,45 18 7.19 13 447
19 L4006 2 3475 5 3.59 4 2.706
2 l.58 3 3,33 2 1.75% 2 l1.69
1 247 1 l.61 1 1.12 o8 1,85
o 6 1.87 o5 1.34%
PARAMETER VALUFS
pS 2 14,17 ALPHA e 782 BETA ¢ «)348
( 13,12, 15.22 ) ( «711, 4953 ) {  «3302s L0496 )
SAMPLF TEMP -2 C INCUBATION TEMP 1.,.0¢C =
CHLOROPAYLL 273 NITRATE : 1,39
CARBON ' 435 STLICATE : be54
NITROGEN ! 54 PHOSPHATE ! «25




|

LABRADOR SEA 1984

LAT 55 46,50 LONG 54 5446014 DATE 30/06/34 DEOTH 35 M
T Pp o T P 1 p I p
& 0on 3,80 479 4429 411 4,66 327 5¢71
207 5.13 279 £.97 235 7.99 183 8.47
173 8,71 170 6.75 132 9.11 128 9426
120 Ao B0 A g 2,01 81 2,31 54 7.59
50 9,07 45 9,177 42 Be34 35 9.15
28 e85 23 T.67 16 7.71 11 6e93
A 1e72 3 2.79 3 3.01 2 2,56
2 5,72 2 2458 3 2.32 1 1.33
PARAMETER VALUES
pe g 9.49 ALPHA 1,054 3ETA @ .0145
( 9432y 10437 ) ( «96051,148 ) (" .0120s L0171 ) .
SAMPLE TEMP -e3 C INCUBATION TEHP -1.0 ¢ -
CHLOPOPAYLL @ 598 NITRATE : 5,33
CARRNN : 43¢ SILICATE : 7.21

NITPOGEN ! 49 PHAOSPHATE t o 44




LABRADOR SEA 1984

LAT 52 29,50 N LONA 51 57430'W DATE 03/07/86 DEPTH 15 ™
T ;——--“"--‘; ‘‘‘‘‘‘‘‘‘ P~ T I- --—_-—-; - I o
Hr1E «39 582 o2 454 2444 371 3.0G
3¢3 4459 267 3.36 243 4415 187 4.57
157 4,13 140 5e26 116 4,84 111 4,68
1u2 5 e 0B 90 4495 gl 4.85 59 4,22
49 Ze¢40 446 5421 36 4452 2? 4,10
13 3«07 156 4,00 14 3,43 10 3,30
10 l.98 a 1,21 5 le51 5 &.36
4 1413 4 o4 3 1.06 3 «04
2 «31 1 30 i 9
PARPAMETER VALUES
o< 1 6434 ALPHA @ ¢325 AETA ¢ «0139
{ 6.00! 6‘.‘)7 ) ( .298! .351 ) ( oOllS) 00103 )
SAMPLE TEMP -5 C INCUBATION TEMPO 2e0 C =
CHLOrPDPAYLL @ 18,90 NITRATE : 1.62
CARPRON : .57 SILICATE : .47
NITRNGEN H 174 PHOISPHATE ! 45




LABRADOR SEA 1984

LAT 54 29.601'N LONG 56 21.20'W DATE 04/07/74 DEPTH 9 M
T p T p I p I p
%2R 53 323 Fel2 319 6et? 223 6ell
259 6,13 203 Te67 175 5450 155 Te30
150 Tebk 136 BsT74 116 Te65 36 8,18
o0 fa77 73 731 22 7.52 45 babt
39 H.93 34 4.07 27 508 23 3476
i9 4,10 16 323 13 2490 10 2677

PARAMETER VALUFS

De o 13.35 ALPHA 0232 RETA 0441
( 11452y 16,21 ) ( 213, 4251 ) ( 0277y 40604 )
g
SAMPLE TEMP ~1.2 C INCUSATION TEMP 5 C ©
CHLOROP {YLL : 5.4 NITRATE t 53
CARRANN : 773 SILICATE : 7.10

NITRNOGEN : 140 PHISPHATE : 42







51

Profiles of inorganic nutrients and

particulates







53

LAT. 54°09.4'N LONG. 52°32'W
DATE 25/06/84
DEPTH CHL NO, 5104 PO, CARBON NITROGEN
M mg w? mg at m3 mg at o3 mg at w3 mg w3 mg o
15 0.60 - - - - -
28 1.03 - - - - -
35 5.43 - - - - -
45 2.54 - - - - -
55 1.80 - - - - -
103 0.48 - - - - -
LAT. 53°51.4'N LONG. 53°14.9'W
DATE 25/06/84
DEPTH CHL NOg 5104 PO, CARBON NITROGEN
M mg n3 mg at o3 mg at m mg at o3 mng o3 mg m
5 5.25 - - - - -
10 3.95 - - - - -
15 3.44 - - - - -
20 7.81 - - - - -




LAT, 53°04.7'N LONG. 55°17.2'W
DATE 26/06/84
DEPTH CHL NO; 5104 PO, CARBON NITROGEN
M mg o3 mg at m mg at m mg at m 2 ng m 3 mg m
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 NO3 5104 PO, CARBON NITROGEN
M mg w3 mg at m ~| mg at o3 mg at o3 mg m mg m
5 4.58 - - - - -
10 11.67 0.24 3.81 0.44 484 78
15 2,22 - - - - -
109 0.46 - - - - -




l---—-----—--

LAT. 54°28'N

55

LONG. 55°48.1'W

DATE 27/06/84

DEPTH| CHL NOg $i04 PO, CARBON NITROG’%N
M mg o mg at m o mg at m ng at o3 | mg o mg m
5 3.63 - - - - -
20 0.66 - - - - -
35 0.89 - - - - -
LAT. 54°38.9'N LONG. 55°34.6'W
DATE 27/06/84
DEPTH| CHL 3 NO3 3 $i03 POy, CARBON | NITROGEN
M mg m mg at m~ mg at w3 mg at o3 mg m- mg m
5 1.84 - - - - -
25 0.72 - - - - -
40 . 0.82 - - - - -
81 0.37 - - - - -
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LAT, 54°50.3'N LONG, 55°27'W
' DATE 27/06/84
DEPTH CHL NG Si0g3 POy CARBON NITROGEN
M mg w3 mg at w3 mg at w3 mg at w3 mg w mg m
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 _ | NO Si04 PO, CARBON | NITROGEN
M mg m = |mg at w3 mg at o3 mg at m mg m mg m
5 | 0.16 - - - - -
25 0.22 - - - - -
40 0.31 - - - - -
50 0.70 - - - - -




LAT. 55°47.2'N

57

LONG. 54°37.4'W

DATE 28/06/84

DEPTH CHL 3 NO; Si03 PO, CARBON NITROGEN
M mg m mg at w3 mg at w3 mg at o2 mg m mg m
5 0.31 - - - - -
30 0.59 0.00 6.01 0.16 305 38
40 2.73 1.39 6.54 0.25 435 54
50 1.60 5.53 7.27 0.75 290 41
60 0.66 11.32 10.68 0.66 146 20
70 0.41 - - - - -
90 0.36 - - - - -
LAT. 56°05.2'N LONG. 54°23.2'W
DATE 28/06/84
H)EPTH CHL NOz 5i04 PO, CARBON NITROGEN
M mg oS mg at w3 mg at m mg at m mg m mg m
5 0.15 - - - - -
30 0.35 - - - - -
40 0.21 - - - - -
55 0.16 - - - - -




LAT. 55°35.8'N

58

LONG, 55°14.7'W

DATE 29/06/84
DEPTH CHL NGz 5i04 POy CARBON NITROGEN
M mg m mg at m mg at o3 mg at S mg m mg mw
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 69
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 NOz 5i0g POy CARBON NITROGEN
M mg o mg at m mg at w3 mg at w3 mg 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 73
75 1.03 10.13 7.60 0.74 - -
100 0.31 12.19 8.28 0.79 - -




S
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LAT. 55°42.5'N LONG. 55°01.7'W
DATE 29/06/84
DEPTH CHL NOz S5i04 POy CARBON NITROGEN
M mg w3 mg at o3 mg at m mg at o3 mg m mg m
5 0.19 0.00 5.84 0.22 - -
25 0.20 0.00 . 5.90 0.11 - -
45 3.07 3.61 6.63 0.42 - -
55 2,55 9.17 7.20 0.67 390 58
75 0.75 12,31 8.01 0.86 - -
106 0.21 13.60 8.72 0.93 - -
LAT. 55°%6.5'N LONG. 54°54.6'W
DATE 29/06/84
DEPTH CHL NO3 5103 POy CARBON NITROGEN
M ng o mg at m mg at w? mg at o ® mg w mg m
5 8.27 0.00 5.76 0.08 - -
30 4.76 0.00 6.56 0. 26 - -
35 5.98 6.36 7.73 0.56 435 49
40 5.81 6.68 7.82 0.65 675 89
75 0.11 11.60 8.39 0.82 - -
112 0.10 14.65 9.22 1.01 - -




60

LAT. 55°50.2'N LONG. 54°49,4'W
DATE 29/06/84
DEPTH CHL NOg 8104 PO, CARBON NITROGEN
M mng o3 mg at o3 mg at w3 mg at w3 mg o3 mg w3
5 0.24 0.00 6.21 0.29 - -
15 1.04 0.00 6.43 0.18 525 62
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°53.2'N LONG. 54°42.9'W
DATE 29/06/84
DEPTH CHL NO, 5104 PO, CARBON NITROGEN
M mg w3 ng at 3 mg at o3 mg at m 3 ng o3 mg m
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 19
40 0.81 4,70 7.31 0.49 - -
75 0.20 9.95 8.51 0.74 - -
111 0.24 12,10 7.82 0.95 - -




|

LAT. 55°57'N

61

LONG. 54°35'W

DATE 29/06/84

DEPTH CHL NOg 5104 PO, CARBON NITROGEN
M mg w3 mg at w3 mg at w3 mg at m mg m3 mg m
5 | 0.23 0.00 5.54 0.01 - -
20 0.42 O.OOA 5.87 0.07 - -
30 1.05 0.00 5.57 0.09 - -
50 0.51 4,49 6.43 0.25 - -
75 0.05 8.30 7.97 0.70 - -
114 0.04 14,96 . 9.37 0.95 - -
LAT. 53°15.8'N LONG. 50°10.6'W
DATE 02/07/84
DEPTH CHL NO; 8i05 PO, CARBON NITROGEN
M ng w3 mg at w3 mg at o3 mg at w3 ng o3 mg m
5 0.23 0.00 5.54 0.02 - -
25 0.86 0.00 0.00 0.14 - -
35 0.26 9.34 5.78 0.70 - -
50 0.07 11,14 6.43 0.70 - -
75 0.06 12,51 8.57 0.83 - -
112 0.02 13.31 11.39 0.92 - -
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LAT. 53°08'N , LONG. 50°32,2'W
DATE 02/07/84
DEPTH| CHL NOg S104 PO, CARBON | NITROGEN
M mg w3 mg at m mg at m mg at w3 mg m mg m
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. 50°52.4'W
DATE 02/07/84
DEPTH| CHL NO, Si04 PO, CARBON | NITROGEN
M mg w3 mg at m mg at m"sy mg at 3 ‘mg m mg w3
5 0.31 0.00 3.90 0.00 - -
25 0.30 0.00 5.51 0.01 - -
35 1.11 1.53 443 0.30 250 48
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 - -
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LAT. 52°53.1'N LONG. 51°15.1'W
DATE 02/07/84
DEPTH CHL NOg 5104 PO, CARBON NITROGEN
M mg w3 mg at 3 mg at m mg at w3 mg m mg w3
5 0.24 0.00 4.48 0.05 - -
25 1.73 0.00 0.75 0.14 - -
35 | 3.22 2.34 1.86 0.31 301 46
50 0.22 7.49 8.46 0.68 - -
75 0.09 11.26 10.42 0.81 - -
113 0.09 13.92 9,37 0.91 - -
LAT. 52°46'N LONG. 51°36.3'W
DATE 02/07/84
DEPTH CHL NO3 5104 PO, CARRBON NITROGEN
M mg S mg at w3 mg at w3 mg at o3 mg m mg m
5 1.69 0.25 5.65 0.34 344 64
20 0.61 6.78 7.50 0.50 - -
30 0.34 7.52 9.72 0.71 - -
50 0.07 9.11 13.83 0.87 - -
75 0.06 11,21 14,46 0.84 - -
110 0.09 11.18 11.16 0.67 - -
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LAT., 52°39.5'N LONG., 51°57.3'W
DATE 02/07/84
DEPTH| CHL NOg Si0; PO, CARBON | NITROGEN
M mg w° |mg at m°| mg at w° | mg at m~° | mg m mg m
5 0.78 0.00 2.85 0.27 - -
15 18.90 2.67 7.00 0.69 857 124
23 5.20 3.46 9.61 _ 0.74 602 85
50 0.80 7.70 12.35 0.77 - -
75 2.71 7.95 '8.60 0.73 - -
112 0.15 10.29 15.27 1.01 - -
LAT. 54°29,.6'N LONG. 56°21.2'W
DATE 03/07/84
DEPTH| CHL NOg $104 PO, CARBON | NITROGEN
M mg w3 mg at m mg at o3 mg at o3 mg m mg m
9 5.84 0.47 7.88 0.43 773 140
25 0.50 5.88 11.15 0.80 - -
50 0.23 6.54 11.90 0.89 - -
75 0.13 6.81 11.27 0.78 - -
112 0.21 7.50 12.44 0.80 - -
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Photosynthetic action spectra
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Units

e}
It

mg C w> K¢ (mg Chl)~!

Alpha = mg C (mg chl)™ nmow! o2

Organic particulates are in mg o3 and inorganic nutrients are in mg

at m°







R R N AN O hE B 5 GE B D D b B B D B B e
LABRADOR SEA 1984
LAT &2 FR,10'N LONG 55 35.30'W DATE 26/06/84 DEPTH 30 M
T [+] T D- [ o] .I‘_—_ p
WAVELENGTH 400 NM
004 o9 « 05 o7 e 013 o7 W03
o5 k) o5 .01
ALPHA = o044
WAVELENGTH 425 NM
2 o21 3 e 21 3 015 2 010
] W06 i o 01 1 «05 1 .00
ALPHA = « 085
NAXFLENGTH 450 NM
; 027 5 27 4 17 3 016
Pl «10 2 U7 2 « 0B 1 «0C
ALPHA = 2055
(@)
WAVELENGTH 475 NM ©
o A 5 .34 5 034 3 W16
? .18 2 11 e s 01
ALPHA = 0044
J AVELENGTH 500 NM
11 .51 R 040 , 6 031 4 024
2 W16 2 .18 1 17
ALPHA = e 054
WAVELFNGTH 525 NM
h W56 4 031 3 020 2 «10
2 .09 .9 o0k o7 004

ALPHA = « 097




WAVELFNGTH 580 NM
16 252 15 ¢ 48 8 036 5 «29
4 ok 1 « 05 ) '
ALPHA = 025
WAVELENGTH 575 KNM
1 042 13 36 9 034 5 o15
i o 0G 1 «13
ALPHA = 023
WAVELEMNGTH AQ0 NM
2? o b1 15 143 13 ¢36 10 20
6 ol% 4 219 2 « 04 o8 « D5
ALPHA = + 026
WAVELFNGTH 625 NM
29 6] 15 26 15 046 12 o4l
7 16 5 o166 1 « 04 9 «07
ALPHA = «020
~3
WAVELENGTH 670 NM )
26 o 4B 25 043 19 037 16 «27
? «10 2 e 07
ALPHA = 2014
WAVELENGTH 675 WM
21 47 17 «35 17 63 6 .t
? o1% 1 « 08
ALPHA = «014
SAMPLE TEMP -1e2 C INCUBATION TEMP 5 C
CHLNROPHYLL 3G NITRATE 3 e 31
CARBDON 3 349 STLICATE g 91
NITROGEN H 47 PHOS PHATE t oB1




S B . B M BN D O S B R BN B - ;M B B BE B |
LABRADOR SEA 1984
LAT 54 30400'N LONG 56 20.00'W DATE 27/06/84 ICE ALGAE
T p 1 p 1 p 1 p
WAVELENGTH 400 NM
«34 .8 +09 .8 .08 o7 e11
oF .06 o5 W01 o5 <00
ALPHA = W 712
WAVELENGTH 425 NM
2 1.43 3 .89 3 +81 2 048
1 W17 1 0?9 i .18 1 .08
ALPHA = o554
WAVELENGTH 450 NM
5 1461 4 1.29 f «79 2 A
2 A 2 .31 009
ALPHA = . 384
~J
WAVELFNGTH 475 NM ] -
7 197 7 1.99 5 1657 5 1.33
2 074 2 .78 2 W53 1 «17
ALPHA = «290
WAVELENGTH SCO NM
10 2,13 10 1492 7 1.91 6 1.47
3 .80 3 .79 2 .83 1 « 40
ALPHA = «192
WAVELFNGTH 525 NM
4 1e42 3 1.94 3 1.29 2 o 43
1 o &7 o9 o 14 o7 012

ALPHA = 279




WAVELENGTH 550 NM
12 2,27 7 1.73 6 2413 4 W97
2 WAL 2 023 .
ALPHA = 2044
WAVELENGTH 575 NM
11 2.67 7 1.74 7 2435 6 1.87
4 $97 3 .95 1 « 26 «9 «79
ALPHA = 0236
WAVELENGTH 60N NM
11 2426 R 1.61 4 1.74% 3 o 72
2 .96 .9 .27 o6 . 09
ALPHA = . 207
WAVELENGTH &£25 NM :
11 3,18 a 2.28 7 2.87 5 2,03
4 .35 ) 1.02 o9 .36 .9 W61
ALPYA = o284 '
N
WAVELENGTH 650 NM
20 3,15 14 3,00 11 2.86 7 2.17
& 1,38 ? C4R 1 o 65
ALPHA = v130
WAVELFNGTH A7% NM
12 54,07 . q 3,20 5 2,06 3 1.92
066 1 » 44
: ALPHA = «299
SAMPLE TEMP -1.5 € INCURATION TEMP .0 C
CHLOROPYYLL ¢ 19,34 NITRATE 1 013
CARBNN : 5220 SILICATE : 2.77
NTTROGEN : 482 PHOSPHATE ¢ .75




LABRADNR SEA 1984

LAT 54 20.90'N LONG 56 2C.R0"W DATE 27/06/84 DEPTH 13 M
I p I p I p I p
WAVELFNGTH 400 NM
214 9 «18 8 12 o7 «)B
5 06 5 + 05 . 2«05
ALPHA = 0220
VELFNGTH 4?‘ NM
3 3 «35 2 e15 1 JOE
1 .11 1 11 1 05
ALPHA = o182
WAVELFNGTH 4750 NM ‘
5 o B 4 «H3 4 51 3 «35
? «19 2 25 2 019 1 « 06
ALPHA = 0175
o
WAVELFENGTH 47‘ NM
7 o 7 n90 5 0‘60 5 055
3 « 60 2 +33 2 21 1 011
ALPHA = 129
WAVELENGTH 500 NM
10 «92 10 36 6 «68 3 36
2 +« 30 1 «18
ALPHA = +DEB
WAVELENGTH 525 NM
5 £ R 4 4B 3 40 3 045
? 219 1 0246 «9 + 00 o7 v 14

ALPHA = 091




50 NM

575 NM
4

WAVELENGTH
1 )
3 ol

N NM

00
<

ELENGTH 2

!

NM

\)—d<
% 3]
Dy

.- 8

WAVELENGTH S0 NM
20

1.
.

‘J\N

5

WAVELENGTH 75 NM
1.

AV 6
12 46
3 75

SAMPLE TEMP

CHLNROPHYLL
CARRBRON
NITROGEN

o~

o713
e12

AL PHA

$70
034

ALPHA

54

o3

ALPHA

o72
« 09

AL PHA
1.08
66
AL PHA

1.55
021

ALPHA

-1e2 C

12.05
826
9%

b 76 4
Q15
7 + 84 6
1 «11 o9
D96
6 e b4 4
9 10 8
077
7 «95 4
o9 17
+100
11 1.00 7
2 15 1
2059
9 1.57 5
1 14
«117

INCUBATION TEMP

NITRATE
SILICATE :
PHUSPHATE $

o0

045

2.15

65

+35

L B ]
N o
s@

f
Ot

35

» e
fatle .}
o 008}

oB2

wL




LABRADOR SEA 1984

LAT 54 22.90'N LONG 55 594.50'W DATE 27/06/95‘ ‘ DEPTH 13 M
1 P 1 P 1 P I p
WAVELFNGTH 400 NM
«15 9 «17 «8 07 B8 «07
o7 N7 o5 « 05 ] 05 5 W02
ALPHA = o254
WAVELFNCGTH 425 NM
3 37 3 27 2 «10 1 o N6
1 el 1 206 1 06
ALPHA = e 140
WAVELFNGTH 450 NM
5 o663 4 53 4 55 3 +33
2 20 2 19 2 o16 1 07
ALPHA = +139
v
WAVELENGTH 475 NM
7 o 67 7 «75 5 50 5 « 50
2 27 2 . 2 26 1 «12
ALPHA = 0094
WAVELENGTY 500 NM
10 90 10 « 91 7 YA 6 57
3 e 40 032 2 «35 1 o156
ALPHA = « 082
WAVELFENGTH 525 NM
6 oS58 4 o bl 3 bl 3 38
? 20 1 13 9 08 o7 « 06

ALPHA = 099




WAVELENGTH 550 NM
1? Y 7 e 49 6 e51 4 20
2 020 2 e11
ALPHA = .013
WAVELFNGTH 575 NM
11 b2 7 48 7 59 6 Y
A e23 3 o 16 1 11 «9 e 15
ALPHA = +059
WAVELFNGTH 600 NM
11 52 R 046 6 047 4 27
3 e18 2 e 16 «9 e 05 | «d3
ALPHA = 052 ’
WAVELENGTH A2F NM _
11 « B0 f 59 7 59 5 43
4 «33 2 21 «9 09 o9 o15%
ALPHA = 067
~J
WAVELENGTH 650 NM @
20 89 14 67 11 «80 7 052
& «37 4 * 29 Z o11 1 «NB
ALPHA = 041
WAVELENGTH 675 NM
12 1.38 9 1.05 6 87 5 52
£ «37 1 «15 1 «08
ALPHA = 0092
SAMPLE TEMP -1.,2 C INCUBATION TEMP W0 C
CHL ORNPHYLL 1le67 NITRATE ' 024
CARBON : 4RY SILICATE : 3.81

NITRDGEN : 78 ‘ PHOSPHATE t PRy

a




, LABRADDR SEA 1984
LAT 5% 47.20'N LONG 54 37.,40'W DATE 28/06/8& NDEPTH 40 ™

---- T e T b T »p 1 p
WAVELENGTH 400 NM
012 B U4 B 014 o7 012
.R .07 OR [ ] .5 .06
ALPHA = «329
WAVELENGTH 425 NM
3 063 3 47 3 044 2 026
i « 09 1 «16 1 o13 1 W02
ALPHA = «260
WAVELENGTH 450 NM
5 .93 4 .85 4 « B9 3 47
> «32 ? «22 2 21 1 W06
ALPHA = 0227
~J
WAVELFENGTH 475 NM ~
7 1.25% 7 1.29 5 v 91 5 .88
o 4h 2 +30 2 37 1 « 06
ALPHA = + 194
WAVELENGTH 500 NM
10 1.17 10 1.26 7 e 93 6 1.01
3 o 5E ? 49 1 «32
ALPHA = 0079
WAVELFNGTH 525 NM
6 .83 4 oh? 3 52 2 027
1 0?9 ‘

N e15 o7 .09
ALPHA = 0138




WAVELFNGTH 550 NM
1¢ 5

le 7 1,13 6 1.09 4 « 53
. ? 213
ALPHA = +029
WAVELENGTH 575 NM
N 1.55 7 «81 7 1el5 6 e 26
4 40 3 » 40 1 11 9 27
ALPHA = 0143
WAVELENGTH 600 N™
11 1.17 8 «87 6 «83 4 o 75
3 Wbk ? 35 «9 el2 8 206
ALPHA = 0104
WAVELFNGTH 62%F NM
1] 1461 8 1. 00 7 1.97 5 099
4 « 61 2 e 46 9 o15 9 «25%
ALPHA = 0116
»
WAVELENGTH 650 NM ‘
20 Y4 14 1.17 11 1.03 7 « 70
o483 4 «52 2 o 17 1 21
ALPHA = 2060
WAVELFEMNGTH A75 NM
12 1459 9 1.25 6 l.18 5 «bhl
3 o7 1 17 1 11
ALPHA = + 109
SAMPLE TEMP -e2 C : INCUBATION TEMP «0 C
CHLNRNPHYLL 4469 NITRATE H 1.39
CARRION H 440 SILICATE H 654
NITRNGEN 4 65 PHOSPHATE ] 25




LABRADOR SEA 1984
LAT 55 464501'N LONG 54 54460'W DATE 3G/06/84 DEPTH 35 M

W W . - " T W T U . G ST W I Sy WS S wote T i W N W S S Sl W S W W . DS DS W S Y WS BOD YO W U S e S S T WS W R AT S WS R W SR Y WS VIS M S G S WSS T TR W O W RS N S S

- — o S o W Y 7l W W T GV S B > W D S AN U ASD T S A S U S SO W A . W IS O S G S U AR U SO G W A S SO S W S S A W SR A VN T W U SR e S W S W L WS S W S S W S -

WAVELENGTH 400 NM
L 16

L [ ] A .‘ .20 ." 017 Ol' .11
.3 009 o2 <08 o2 « 04
ALPHA = «280
WAVELFNGTH 425 NM
3 o565 2 047 2 43 1 «29
.8 Ilq .6 .18 .7 .13 .6 007
ALPHA = o264
WAVELENEGTH 450 NM
5 e 9% 4 .79 3 074 2 «50
i o2k 1 .19 i e 29 5 W10
ALPHA = W 214
~J
AAVELENGTH 475 NM o
6 1.33 6 1.29 4 «9% 3 .92
? 50 1 .34 1 .36 o5 o146
ALPHA = e213
WAVELFENGTH 500D NM _
9 1.33 7 1.33 6 1.05 5 88
? W50 2 «58 2 50 .9 26
ALPHA = +138
WAVELFNETH 525 NM
5 et 8 4 <66 3 o57 3 oh3
i 25 1 o 24 ob .18 o3 .10

ALPHA = o161




WAVFLENGTH 550 N4
15 1s42 15 1.39 8 l1e 05 5 1.10
5 eHb 2 e 50 b o18
ALPHA = « 071
VAVELFENGTH 7% NM
19 1.27 1?2 1.06 10 « BB 9 + 872
l’ .qb “ .“1 .q .2“ .8 .1"
ALPHA = « 066
WAVELFENCTH 600 NM
19 1423 12 «90 9 « 78 8 o 67
£ 2 4G 3 29 1 011 o5 06
ALPHA = 2062
WAVELENGTH 625 NM
2? 1.39 1?2 l1.1% 10 e 96 10 092
h 062 3 2 8 o l4 b o118
ALPHA = « 062
' oo
WAVELENGTH 650 NM <
11 1.19 9 «B8 6 b1 3 « 50
3 +35 1 14 o8 «15
ALPHA = « 065
WAVELENGTH 675 NM
10 1.56 10 1.27 8 1.19 6 1.17
3 o5 F 3 . o7 217 5 09
ALPHA = + 134
SAMPLE TEMP -3 C INCUSATION TEMP -s5 C
CALOROPHYLL ¢ 5498 NITRATE H 5033
CARRBDON H 435 SILICATE H Te 21
NITRNGEN H 4G PHOSPHATE H e &4




LABRADOR SEA 1984
LAT BB %3 ,20'N LONG 54 42.90'W DATE 30/06/8%4 DEPTH 130 M

WAVELFNGTH 400 NM
ob 57

[ e .4 .30 .4 .GS .h .10
.? [ ] 8 .2 .oo
ALPHA = 576
MAYELENETH _425 NN
.36 2 «34 1 o15 .8 022
8 .18 o7 W17 b .05
ALPHA = .278
WAVELENGTH 450 NM
= .08 4 .75 3 .78 2 W64
1 s bbb 1 4} 1 - ¢50 5 o34
ALPHA = o166
[0 0]
WAVELFNETH 475 NM A "
A 1.15 6 1.20 4 W71 ¢ 3 .79
? <40 i .33 1 .39
ALPHA = w131
WAVELFNGTH 500 NM
8 .90 7 1.29 6 .99 5 W61
2 e &8 2 .36 .9 033
ALPHA = $092
WAVELENGTH 525 NM
5 .87 4 o7 3 «60 3 .49
1 o58 1 .34 o3 .16

ALPHA = + 055




8 e 65 5 oh1
.8 o18
2048
WAVELENGTH &75 NM
12 e 70 10 63 9 063 4 030
A 024 .9 e22 .8 .07
ALPHA = 0040
WAVELEMGTH 600 NM
19 « 96 12 «50 9 58 8 Y
5 e’h ’ 3 1B 1 o165 5 « 09
ALPHA = . 042
WAVELFNGTH 625 N™
22 1e 04 12 o83 10 061 10 52
A 015 3 «30 .8 006 ob o16
ALPHA = 0045
' hd
WAVELFNGTH 650 N
17 « G0 11 «73 9 48 6 046
3 o1 1 207 o8 o19
ALPHA = s 044
WAVELFNGTH 675 NM
1n l1e18 10 59 8 o B4 3 Y
3 « 40 i 034 o5 007
ALPHA = «091
SAMPLFE TEMP ~eb € INCUBATION TEMP -5 C
CHL OROPHYLL ¢ «98 NITRATE : «CO
CARBON : 306 SILICATE 6459
NITRNGEN : 19 PHOS PHATE s 024
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LABRADOR SEA 1984
LAT 52 39.50'N LONG S1 57.30'W DATE 03/07/84 DEPTH 15 M
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WAXELFNGTH 400 NM

of 57 5 o487 o 40 ol 37
o3 29 o2 18
ALPHA = «H59
WAVELFNGTH 425 NM
2 108 2 93 1 e 15 + 8 e 40
.F 34 S SN oA 229
ALPHA = «H51
WAVELENGTH 450 NM :
5 ?42] 4 l1.82 3 1.61 2 1.05%
1 o 78 1 ° 49 1 «58 o5 28 |
ALPHA = « %480
2 1
WAVELFNGTH 475 NM :
6 3,11 6 249 4 1.68 3 1.93
? 1,058 1 oH5 1 o713 e 5 « 30
ALPHA = +453
WAVFLENGTH 5CC NM
fa 2?74 7 %-13 6 1.89 5 1.82
2 1,08 2 . 2 «B5 9 s 54
ALPHA = o256
WAVELFNGTH 525 NM
5 012 4 1.46 3 1.48 3 1.48
1 o 79 1 57 26 b4 3 27

ALPHA = «356




ELENGTH 50 NM

WA £
1 3428
o TE

V
£
2

WAVELFNGTH 575 NM
10 3.53
4 «75

ELENGTH Ce NM

o

WAVELENGTH 62F NM
22 2407
a +98

WAVELENGTH

650 NM
3.05
« 87

IS Lol <

A
H

WAVELFMGTH 675 NM
10 5030
3 1.59

SAMPLE TEMP

CHLOROPHYLL
CARBON
NITROGEN

HE BE A EE B IS TN A uTn B B B B I
. k

H

3,27
A

ALPHA

3.26
«RY

ALPHA

1.33

o 76

AL PHA

259
83

ALPHA

1.92
25

AL PHA

3.67
v43

ALPHA

~¢5 C

18490
R57
124

185

10

.9

196

110

10

o127

«8
0172

INCUBATION TEMP

NITRATE
SILICATE
PHOSPHATE

8

l.58

le62
3e47
» 45
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Total Radiation

2

Units are in W m™“ for hour ending at hour indicated. All times are

Atlantic Daylight Time.







TOTAL RADIATION
LABRADOR SHELF
June-July 1984

TOTAL 23/6 24 /6 25/6 26/6 27/6 28/6 29/6 30/6 1/7 2/7 3/7 4/7 5/7

0500 - 9 51 31 29 9 14 4 5 4 5 9

0600 - 55 125 89 100 40 86 25 38 14 31 65 21

0700 - 114 270 173 139 78 168 21 73 27 64 115 87

0800 - 195 322 273 196 117 236 33 98 - 52 113 130 76

0900 - 406 407 437 406 196 344 65 153 77 127 163 -

1000 - 359 619 573 511 288 426 101 129 90 287 242 -

1100 - 463 625 618 493 366 400 55 204 119 405 175 -

1200 522 715 693 567 596 391 497 36 156 140 458 164 -

1300 533 742 742 703 649 426 576 41 143 158 380 494 -

1400 326 725 632 703 516 583 580 85 169 145 . 395 376 -

1500 298 686 453 660 518 270 534 114 123 237 497 441 - .
1600 299 618 610 520 505 365 498 103 91 267 394 388 - ~
1700 201 517 420 394 344 252 446 53 85 152 377 236 -

1800 149 400 354 336 241 149 311 26 59 108 274 100 -

1900 61 263 157 205 143 87 112 14 46 64 183 33 -

2000 22 98 115 136 53 64 55 5 24 34 72 13 -

2100 1 23 22 37 17 15 16 1 1 6 18 4 -
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Photosynthetically Active Radiation

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

are Atlantic Daylight Time.

, ‘ . . \
-|E e S e Il P e aE PR I 2 N W 3 R N T e




PAR
LABRADOR SHELF

June-July 1984

PAR 23/6 24 /6 25/6 26/6 27/6 28/6 29/6 30/6 1/7 2/7 3/7 4/7 5/7

0500 - 7 23 20 18 8 - 4 5 4 5 7

0600 - 42 57 66 72 34 - 22 31 12 25 48 16

0700 - 88 193 128 110 66 - 20 60 24 52 85 66

0800 - 150 242 208 161 99 - 32 82 46 90 102 64

0900 - 302 324 337 305 161 - 61 129 67 104 129 -

1000 - 273 462 431 396 231 330 92 113 79 223 188 -

1100 - 342 483 465 382 296 312 54 173 103 315 144 -

1200 403 553 472 443 474 316 377 37 134 121 367 136 -

1300 410 573 532 550 521 345 427 41 124 137 295 365 -

1400 256 557 482 543 417 470 466 79 145 122 307 266 -

1500 239 512 388 508 416 221 426 102 105 192 393 337 - ©
1600 233 450 449 385 417 271 381 94 79 211 298 290 - o
1700 157 365 295 285 274 202 323 50 74 125 278 186 -

1800 114 272 243 239 187 124 228 25 51 88 203 81 -

1900 48 160 108 126 114 72 87 14 38 52 141 28 -

2000 18 62 73 60 43 50 42 5 20 27 56 12 -

2100 15 16 19 13 13 13 4 15 3 -
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52° 50°
56° =t 560
|
K
3 2
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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
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Temperature and salinity profiles
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SALINITY (P.P.T. )
l 24.0 27.0 30.0 33.0 36.0
1 i H N i N i i 1
: TEMPERATURE (DEG C )
l -3.0 -E.O -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
O.o } ] 1 1 | 1 " } 1

l 10.0
' 20.04
I 30.0 -
l - 40.0- »

X .

™
l )

(72]

[ ot

o]

m

—_ 50.04
l S

s o)
. >

X

W
l ~ 60.0
' 70.0
l 80.0 4
' 90.0

100.0-
l LAT. 54 25.8N, STN 1, CRUISE 84026
LONG. 51 49.2W, STARTING 12: OGMT, DAY 176, 1984
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SALINITY (P.P.T. )

24.0 27.0 N 30.0 _ 33.0
TEMPERATURE (DEG C )
-3.0 =20 -0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
o"o 1 } 1 L] 1 1 1 | !
10.0 4
20.04
30.0
40.0-
50.0]
60.0
70.0-
80.0
80.0-
100.0
LAT. 54 9.6N, STN 2, CRUISE 84026
LONG.

51 48.2W, STARTING 16: 9GMT, DAY 176, 1984
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SALINITY (P.P.T. )

24.0 27.0 ‘ 30.0 . 33.0 36.0
TEMPERATURE (DEG C )
-3.0 -20 -10 0.0 10 2.0 3.0 4.0 5.0 6.0 7.0
o.o 1 1 ] 2 H i b ! 1
10.0-
20.0
30.04
40.04
50.0
60.0
70.0 -
80.0
90.0 -
100.0
LAT. 53 58.8N, STN 3, CRUISE 84026
LONG. 52 55.2W, STARTING 20:27GMT, DAY 176, 1884
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SALINITY (P.P.T. )
24.0 ‘ 27.0 - 3?.0 . 313.0 ) 38.0

TEMPERATURE (DEG C )

-3.0 =2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
O'O H £ t 1 ] § 1 1 13

10.0 -

20.0 4

30.0

40.0 4

50.0

60.0

70.0

80.0~

90.0 4

100.0

LAT. 53 51.6N, STN 4, CRUISE 84026
LONG. 353 15.6W, STARTING 22:47GMT, DAY 176, 1984
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SALINITY (P.P.T. )
' 24.0 27.0 30.0 33.0 ‘ 36.0
' TEMPERATURE (DEG C )
' -3.0 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 8.0 7.0
0'0 1 1 1 1 1 1 H i H
' 10.0 -
' 20.0
l 30.0 -
- 40.0-
2
m
l o
w
(o
p2e)
m
_ 50.0-
l 5
[o]
=D
=
(€]
. ~  §0.0-
70.0 -
. 80.0 -
l 90.0 4
100.0
l LAT. 53 4.8N, SIN 5, CRUISE 84026
LONG, 55 17.4W, STARTING 11:43GMT, DAY 177, 1984
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SALINITY (P.P.T. )
24.0 2‘]7.0 39.0 ‘ 33.0 ) 36.0

TEMPERATURE (DEG C )

-3.0 =2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
O-O I} ! H ! L 1

10.0 +

20.0

30.0

40.0

50.0 1

60.0

70.0

80.0-

80.0 4

100.0

LAT. 52 58.2N, STN 6, CRUISE 84026
LONG. 55 35.4W, STARTING 13:49GMT, DAY 177, 1984




' 141
| SALINITY (P.P.T. )
l ]24.0 . 2;/.0 ‘ 310.0 ) 3l3.0 - 316.0
TEMPERATURE (DEG C )

‘ -3.0 =20 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
. 0'0 ] 1 1 { } 1 1 " t !
|

20.0
' 30.0-
l v 40.04
=
m
)
l n
c
X
m™m
50.0 4
7~~~
l o
(o]
> .
A
w
' ~—  60.0-
l 70.0
80.0 -
. 80.0
' 100.0 ( \
l LAT. 54 210N, STN 7, CRUISE 84026
LONG. 56 21.0W, STARTING 13:43GMT, DAY 178, 1984
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SALINITY (P.P.T. )

F4=O 2;7.0 ' 3?.0 . ) 3|3.0 . Z’aJS.O
TEMPERATURE (DEG C )
=30 =2.0 =1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
0.0 1 1 L ! n 1 I} H " I ] N 1
10.0
20.0
30.0 4
40.0 -
50,0~
80.0
70.0
80.0 -
0.0 4
100.0
LAT. 54 22.8N, STN 8, CRUISE 84026
LONG. 55 53.4W, STARTING 17:21GMT, DAY 178, 1984
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SALINITY (P.P.T. )

24.0 27.0 30.0 33.0 36.0
TEMPERATURE (DEG C )
-3.0 -2.0 -1.0 0.0 1.0 20 30 40 50 B0 7.0
0.0 H ] ] i H L H l
10.0 -
20.0-
30.0-
40.0-
50.0-
60.0 -
70.0-
80.0 -
90.0
100.0
LAT. 54 28.2N, STN 8, CRUISE 84026
LONG. S5 42.0W, STARTING 20: 1BMT, DAY 178, 1984
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SALINITY (P.P.T. ) |
24.0 27.0 310.0 . 33.0 ) 316.0

TEMPERATURE (DEG C )
-3.0 -20 -0 00 W0 20 30 40 50 60 7.0
o.o L " t ni 1] I H b " "

10.0 -

20.0

30.0 4

40.0

50.0-

60.0

70.0

80.0+

90.0 -

100.0

LAT. 54 40.2N, STN 10, CRUISE 84026
LONG. 55 34.8W, STARTING 22: 4GMT, DAY 178, 1884
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SALINITY (P.P.T. )
2'l7.0 39.0 33.0

TEMPERATURE (DEG C )
) -1'.0 , q.O ‘ll.O %.0 ) Z:.O ) 4,».0

10.0 4

20.0 4

30.04

40.0 4

50.0 -

60.0-

70.0

80.0+

90.04

¢

100.0

LAT.
LONG.

54 50.4N, STN 11, CRUISE 84026
S5 27.0W, STARTING 0:16GMT, DAY 179, 1984
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SALINITY (PP.T. ) -

l24.(.') 2|7.0 . 3‘0.0 ‘ 3|3.D 35.0
TEMPERATURE (DEG C )
B0 20 -0 00 10 20 30 40 50 60 7.0
09 " H " H H " 1 1 1 i1 H 1
1004
* 20.0-
30.04
40.0-
50.0-
60.0-
70.0-
80.0
80.0 -
100.0
LAT. 55 33.6N, STN 12, CRUISE 84026
LONG. 54 48.6W, STARTING 10:50GMT, DAY 178, 1984
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SALINITY (P.P.T. )
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