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| Abstract
Irwin, B., Platt, T;, and Caverhill, C. 1985. Primary production and
other relatéd measurements in the Eastern Canadian Arctic during
the summer of 1983. Can. Data Rep. Fish. Aquat. Sci. No. 510: iv

+ 143p.

During the beriod, 28 July to 17 September, 1984, a series of
primary productivity experiments were conducted on board CSS Hudson 1in the
Labrador Sea, Davis Streit, Baffin Bay, Jones Sound and Lancaster Sound.

In this report we make available the raw data and algo the fitted light

saturation parameters.

kst
Irwin, B., Platt T., and Caverhill, C. 1985. Primary production and other
related measurements in the Eastern Canadiaa Arctic during the
sunmer of 1983. Can. Data Rep. Fish. Aquat. Sci. No. 510: iv +

143p.

Pendant la période du 28 Juillet au 17 Septembre une strie
d'experiences de productivite primaire ont &te effectute 2 bord du CSS
Hudson duns la mer Labrador, au détroit de Davis, de la baie de Baffin, au
detroit de Jones et au detroit de Lancaster. Dans ce rapport nous
présentons les donntes brutes sur ces exptriences, ainsi que les paramdtres

qui furent calcules pour représenter les courbes de production en fonction

de la lumid®re.



;

iv

CONTENTS ’

Abstract/kksuué....{.......................,........................ﬂ.. iii | f

Introductionececeoccocccecccceccsccsoccscsccocraccossrseccscccscccccsccen 1 ‘
Samplingeeccesccsccococsccssccscesscsccsscscscsescnsnccosssesccrssccssccscese 1
MethodSe coeocececcsnssocsesssacesscsssessosscsscssesssssssasssscsscsscss 1
ProductivitYeeseceooosncsccossccsssssccssssscssesscccccccccoccce |

Chlorophyll @ceccecceccscccsncsscccncesscscsscoscsccesccsssssee 2 §

Organic ParticulatesS.ceccccccccocssessssssrccessessssssssccscssss I ;

NUtrient8scscecosscscscoccccocsssoscossscvssssrssoscssssssscoscce 3 ‘
Incubation and Incident Lighteeeccccccocsssesccocossccsssscocce I
Estimation of Photosynthetic ParameterScessccsccccecscssssssssscssscoscs 3
AcknowledgementS.ceeescsoossscoessesccsossssscosssssssssccsssscsccsacscse &
RefereNCeS8.cesssossssesscsssosscescscoavuoesscssrosscscnssors srrsrvssese &




B Sk

O

Introduction

This is the ninth in a series of data reports giving the results of
experiments on pﬁotosynthetic production versus light intensity for natural
phytoplankton poﬁulations in the North Atlantic and adjacent waters north
of 50°N. Sampleé were collected from CSS Hudson from 28 July to 17
September, 1983. From 28 July to 5 Auguat this was a Joint cruise with the
Ocean Circulation Division of the Atlantic Oceanographic Laboratory (AOL),
from 5 August to§l7 August a joint cruise with the Metrology Division of
AOL and from 1 September to 17 September a joint cruise with the Chemical

Oceanography Division and the Ocean Circulation Division of AOL.

Sampling

Water samples weve collected using a modified continuous pump
sampler (Herman et al., 1984). The PT probe was replaced by a guildline
model 8709 CTD and fluorescence was measured "in situ” using an Aquatracka®
submersible fluorometer. Attenuance was measured with an Oregon®
attenuance meter. The signals from the fluorometer and the attenuance
meter were digitised in the CTD probe. Data was logged using an HP 9826
computer. Sampling depths were determined from physical (eg. mixed layer
depth) or biological (ég. chlorophyll maximum) parameters at most
stations. At stations where "in situ” productivity experiments were done,

samples were collected from standard oceanographic depths (eg. 5,10,15,20 m

etc.)o

Methods

Productivity

Primary productivity was measured using the 14c method and oxygen
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evolution method. &he 1% method was essentially as described by
Strickland and Parsgns (1972). For light saturation experiments from 10 to
100 pyci sodium bicarbonate 1% was added to each bottle. The bottles
contained approximately 100 mis of sample. A tctal of 42 light and 2 dark

bottles were incubated for each 1light saturation experiment. Incubations

were done in temperature controlled incubators illuminated by 2000 W
tungsten-halogen lamps (New Haline OHS 2000) (Irwin et al., 1983).

Incubation time was 4 hours. For in situ experinments 10 peci 1% was added

to each of 3 light gnd 1 dark bottles at each depth. Incubation periods
ranged from 7 to Zsﬁhours.

Yor oxygen evolution experiments, the high precision Winkler method
of Williams and Jenkinsen (1982) was used. For "in situ” experiments, 2
time zero and 3 light and 2 dark bottles were filled from each depth. Time
zero bottles were fixed immediately, dark bottles were incubated in a
darkened tank with flowing sea water to maintain temperature control, and
light bottles were deployed "in situ” at sampled depths. Light satucation
experiments consisted of 42 light bottles, 5 dark bottles and 5 time zero
bottles. Incubated botties were placed in identical incubators to these
used for '“c experiments. Incubation times for both types of experiments
were the same as for ll'(}experi.mem:s.

Chloropayll a

Replicate 100 ml samples were filtered onto 25 mm GF/F or 25 mm
1.0um Nuclepore filters. Filters were placed in glass vials containing 10
ml of 85% acetone and extracted for 24 hours at 0°C in the dark. The
fluorometric technique of Yentsch and Menzel (1963) as modified by Holm
Hansen et al., (1965) was used to estimate chlorophyll and phaeophytin

concentration.
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Organic Particulaées
{

Samples fér particulate carbon and nitrogen and adenosine
triphosphate were collected at most depths. Precombusted Whatman GF/F
glass fibre filtefs or 1.0 um Nuclepore filters were used. Samples were
analysed using meﬁhods described in Irwin et al., (1982).

Nutrients

Three 1no§g&nic nutrients were measured routinely from each
sample. All analysis were carried out on board within a few hours of
collection. 1Inorganic phtosphate, 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 using a Biospherical Instruments quantum meter, (model OSL
100).

Total incident light was measured with an Eppley 40 iunction black
and white pyranometer. Incident PAR was measured with a Licor L{ 1908
quantum sensor. The output'from both instruments were 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,

P P
PB = Ps(l_e-(!I/ B)e‘RI/ 8
Ps (mg ¢ mg ch1 ! ) s the light saturated rate of specific production

in the absence of photoinhibition, a (mg c(mg chl)~! n-! y~! mrz) is the

e g,

N
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initial slope of the PI Turve and 8 (same units as a) is a parameter that
characterises photoinhib%tion. 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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Units

P =mg C m h}(mg chl)~}
2

I =Wm
1\‘

Pg= mg C mg Chl™ln~}

a = mg C(mg chl)~lh-lyty2

B = mg C(mg Ch1)~'n~'w ln-2

Organic part1Culateiconcentrates are in mg w3 and nutrients are in mg at

-3

m~°., The 90% confidence interval for Pg, o and B are shown in the closed

brackets below the estimates for each parameter.
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} Units
P = mg Opm >h~}(mg Chi)~!
I =W mr2 .
P o —1,-1
g™ @g O, mg Chl™"h
a = mg Op(mg chl)"‘h~lwlm?

8 = mg 0(mg Chl) 't lwlu?

Organic particulate concentrations are in mg n~ 3 and nutrients are in mg at
% mr3. The 90% confidence interval for Pg, a and g are shown in the closed

/ brackets below the estimates for each parameter.
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Light Saturation Data - 02
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Units

N
L]

depth in meters

b

2
7
i
i

[
IN
H

P = primary production in mg C T
Pg = gross oxygen production ia mg 0, o 3n?

net oxygen production in mg Oy o 3n!

v
=
]

P, = oxygen respivation in mg O; o 3n?

Organic particulates concentrations are in mg m® and inorganic nutrieants

are in mg at o3,

4

5
X
A
i
lfj,
L
%
3
@i
?
i
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Units are Wm 2 for hour ending at time indicated.

Daylight Time
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