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ABSTRACT
Irwin, B., C. Caverhill, J. Anning, A. Macdonald, M. Hodgson, E.P.W. Horne and T.
Platt. 1989. Productivity Localised Around Seamounts in the Atlantic (PLASMA)
during June and July 1987. Can. Data Rep. Fish. Aquat. Sci. No. 732: iv + 227 p.
During June and July 1987, primary production and other related measurements

were measured in the vicinity of the New England Seamount Chain. In this report we

make available the raw data and some fitted parameters.

RESUME
Irwin, B., C. Caverhill, J. Anning, A. Macdonald, M. Hodgson, E.P.W. Horne and T.
Platt. 1989. Productivity Localised Around Seamounts in the Atlantic (PLASMA)
during June and July 1987. Can. Data Rep. Fish. Aquat. Sci. No. 732: iv + 227 p.
Pendant la période de juin a juillet 1987, la production primaire et plusieurs autres
variables ont été mesurées au voisinage de la chaine de montagnes sous-marine New

England. Dans ce rapport nous présentons les données brutes ainsi que les parametres

calculés.
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INTRODUCTION

The New England Seamount Chain stretches in a NW/SE direction across the
Gulf Stream and into the Sohm Abyssal Plain. The prevailing flow of the North Atlantic
drift is to the northeast across and around these seamounts. This cruise was undertaken
to examine the possibility that localised upwelling could occur over seamounts and
promote measurable enhancement of primary production and biomass. To this end
stations were occupied over two seamounts - Nashville and Yakutat - at a position
midway between the two seamounts and at a fourth position well south of the Seamount
Chain and presumably not influenced by them.

This was an international multi-discipline cruise on CSS Hudson coordinated by
the Biological Oceanography Division of the Biological Sciences Branch at the Bedford
Institute of Oceanography. Other laboratories represented on the cruise were the Institute
of Oceanographic Sciences (UK), University of Chicago (USA), the Laboratoire Arago,
Banyuls sur Mer (France) and Dalhousie University (Canada).

SAMPLING

Water samples for in situ primary productivity experiments were collected with
12 [ niskin bottles two hours before sunrise. Sampling depths were every 10 m from the
surface to 100 m. Subsamples were analysed for chlorophyll, particulate organic carbon
and nitrogen and inorganic nutrient content.

Detailed chlorophyll profiles were collected from a modified continuous pump
sampler (Herman et al. 1984) fitted with a Guildline model 8109 CTD and an
Aquatracka® submersible fluorometer. Samples were collected every 5 or 10 meters

from 110 m to the surface. Samples for PI experiments were also collected from the

pump.




On transects across seamounts and between seamounts samples were collected
from 1.2 / Niskin bottles mounted on a rosette sampler. Chlorophyll was analysed from
samples. in the upper ‘250 m and inorganic nutrients from all sampled depths.

METHODS

In situ Productivity

The 14C method by Strickland and Parsons (1972) was used. 40 pci of sodium
bicarbonate 14C was added to each of 6 light and 3 dark bottles from each depth. Light
bottles were deployed at sampled depths before sunrise and recovered at sunset. Dark
bottles were kept in a darkened cooler at in situ temperatures. The recovered light bottles
were stored overnight in the dark at in siru temperatures. All samples were filtered after
24 hour incubation onto Whatman GF/F filters.

PI Experiments

40 pci of sodium bicarbonate 14¢ was added to each of 42 light and 2 dark
bottles for each experiment. Bottles were incubated in temperature controlled incubators
illuminated by 250 w tungsten halogen lamps. All incubations were of three hours
duration. All samples were filtered onto Whatman GF/F filters.

Sediment Traps

Single arrays of sediment traps were deployed at 150 m at all stations except for
the Nashville Seamount station. At this station a full set of traps were deployed but not
recovered. The remaining traps were recovered after 48-60 hrs. Samples for chlorophyll
and carbon were collected from the sediment.

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 technique of Yentsch and Menzel (1963) as modified by Holm-Hansen et al.

(1965) was used to estimate chlorophyll concentrations.

J




Organic Particulates

Samples for particulate organic carbon and organic nitrogen were filtered onto
p‘recombusted/ 25 mm Whatman GF/F filters. Filters were analysed by combustion in a
Perkin Elmer Model 10 CHN analyser.

Nutrients

Samples for nitrate, silicate and inorganic phosphate were collected from most
sampled depths. Samples were analysed immediately after collection using a Technicon
IT Autoanalyser. Nitrate was measured using industrial method 158-71W, silicate with
method 186-72W and phosphate with method 155-71W.

Incubation and Incident Light

Photosynthetically Active Radiation (P.A.R.) was measured at each bottle
position in the incubators with a Biospherical Instruments 47 quantum meter (Model
Q.S.L. 100).

Total incident light was measured with an Eppley 40 junction black and white
pyranometer (Model 8-48). Output was integrated hourly and logged on a Licor Li 550
printing integrator.

Estimation of Photosynthetic Parameters

Measurement of specific production PB and irradiance I were used to estimate
parameters in the equation of Platt et al. (1981),
PB = Pg(1-e-Ql/Ps) ¢ -BI/Ps
Ps(mg C mg Chl-1 h-1) is the light saturated rate of photosynthesis in the absence of
photoinhibition, o (mg C (mg Chl)1 -1 w-l m‘z) 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).
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SEDIMENT TRAP

DATE DEPLOYED 22 JUNE
TIME DEPLOYED 0650 ADT
POSITION 1 34°39.6'N 54°13.6°'W
DEPTH 150 m
DATE RECOVERED 24 JUNE
TIME RECOVERED 2200 ADT
POSITION 34°%41.3°N  54°04°W
DURATION 63 HRS

POC PON

mgCm2 mgCm2dl mgNm?Z2 mgNm2d
232 88 31 12




7
SEDIMENT TRAP

DATE DEPLOYED 7 JUNE
TIME DEPLOYED | 0930 ADT
POSITION - 34°36.71’N  51°00'W
DEPTH 150 m
DATE RECOVERED 29 JUNE
TIME RECOVERED 2130 ADT
POSITION 34°53. N 50°44.3°W
DURATION 60 HRS

POC PON

mgCm?2 mgCm2d! mgNm2 mgNm2d

159 64 22 9




SEDIMENT TRAP

DATE DEPLOYED 1 JULY
TIME DEPLOYED | 0900 ADT
POSITION 131°54.28°'N 55°28.7°W
DEPTH 150 m
DATE RECOVERED 3JULY
TIME RECOVERED 1800 ADT
POSITION 31°57.3°’N  53°00.5°W
DURATION 57 HRS

POC PON

mgCm?2 mgCm2dl mgNm?2 mgNm2d
186 78 23 10

|




LOCATION OF SAMPLING
STATIONS
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IN SITU PROFILES
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UNITS

depth in meters.

primary production mg C m-3 h-1
nitrate concentration mg at m-3
silicate concentration mg at m-3
phosphate concentration mg at m-3
chlorophyll concentration mg m-3

particulate organic carbon mg m-3

particulate organic nitrogen mg m-3
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CTD STATIONS
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UNITS

depth in meters.

chlorophyll concentration mg m-3
nitrate concentration mg at m-3
silicate concentration mg at m-3

phosphate concentration mg at m-3
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LIGHT SATURATION DATA AND
RELATED BIOMASS AND NUTRIENT
DATA
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UNITS
P =  mgC (mgChl-l) m-3 h-1
I =  Wm2
Pg = mgC (mg Chl)-1 h-1
o = mgC(mgChlylhlwlm2

=  mgC(mgChlylhlwlm2

Organic particulates are in mg m-3. Inorganic nutrients are in mg at m-3. The
90% confidence interval for Pg, o, B are shown in the closed brackets below the estimates

for each parameter.
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