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Objectives
1. To obtaln and analyse samples for- total soluble and partlculate nltroben .
froth a number of sections in thea' central and: northern North Sea. . ) ;
- 2.~ To work standard hydrographlc/chemlstry/blankton statlons on the’ same sectlons.
., 3. To study the depth distribution of- the zooplankton stand:n.ng stoclf us:Ln YT
longhurst-Hardy Plankton Recorder. « ™ . -
4, To test plankton gear %nstrumgntatlon.

5. To collect -water at 56 32'N 2°20'w- for radio-caesium mon1tor1np. o T

6. To collect plankton from a number of areas 167 heavy metal analy51s. U e
N o ‘. )
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'Scotia' sailed from her berth in the Upper Dock at_ 1200 hrs on 23 Aprll and
went to Waterloo Quay to load the sc1ent1f1c equlpment for the crulse prior’ to ,
departlng Aberdeen at 1800 hrs. The, vessel proceeded to the measured riile where .f
the EM log was callbrated fOllOWln" 1ts be1ng repalred durlng the half-landlng. ‘

----

the* plankton sampler depth monltor"these commenced it 0900 but were shortly
thereafter delayed for-three hours whlle tre monitor transducer cable, whlch had
been found to'be’ faulty, vas replaced: On completlon of .the trials, a course ‘
was set for the inner Moray Firth where work on the central Moray Firth section
conmenced at 0915 on 25 April. Vork on. this sectlon, and on. the JONSIS section, .

‘. and the central to northern North Sea sectlon, contlnued more or- Tess SJstematlcally
until 0140~ on 29* Apr11 when the survey was suspended due to, adverse weather - :
condltlons._ . . - . . Ny

hamem et - R . .., Lt .y
B L FO . PR \ La . FOUP T - .l . LI

At 2035 on the 29, work reconmenced and hetween then and 0235 on 3 May the
remaining programmed stations, plus -an additional section from.the. Devil's Hole
to Arbroath, Were:worked However about three hours on” the 1 and flve hours on’,
the' 2’ had to be spent dodglng. L e e ;yﬁgtf.“ -
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Some add1t10na1 sampllng was then carrled out along the coast towards Aberdeen 5
where, follow1ng flowmeter callbratlons,,the vessel docked at 1140, on- 3 May. NPT
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Results - T e fﬁ.‘.& U L i,':

With the exception of the zooplankton depth distribution, samples,-all samples .
were obtained successfully along; the sections shown in~thé dttached tFack chart.-

With some exceptions,.all samples have now been analysed. and.some. of the. features

revealed are, descrlbed below.. T T A T
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Temperature and salinity \\ \

Surface temperatures (uncorrected) ranged from 7.69°C on 26 April near th
seaward end of the central Moray Firth section to 5.79°C on 30 April at 3 E on
the central North Sea section. The lowest bottom temperature (5.03 C) was found
at the station with theolowest surface gemperature. This was one of a number
of stations south of 58 N and east of O° with bottom temperatures less than 6°C
reflecting the ex&ent of an area ofolow winter temperatures. The highest bottom
temperature (7.58°C) was. found .at. 1 40'W and 1.30'W on the JONSIS section and
was probably due to the Orkney-Fair Isle inflow.

With the exception of the greater part of the JONSIS section and two stations in
the centre of the central North Sea, all surface salinities were less than _
35.0%. Deeper in the water column, waters of a salinity of greater than 35.0%
were rather more extensive.

The spring bloom

The situation is best described for individual sections. The central Moray Firth

Section. . Nutrients had been reduced in the upper 20 to 3 m of the -water c¢olumn
over the whole length of the section and at the point where the section deepened

-

to become in excess of 60 m (about half way along the section), lower nutrient water

extended to the bottom. This corresponded with the.point at which the surface to
bottom temperature gradient was at its lowest. .- o

Along the seaward two-thirds g§ the section the distribution of the higher
chlorophyll a values (32 mg m “) reflected the distribution of the low nutrient

waters and like them extended to the bottom at the point where the section deepened
beyond 60 m. Along the_gnner third of the section, the chlorophyll a values tended
to be low (many ¢1 mg m ~); interestingly they often increased towards the bottom.’

The JONSIS. Section. 'Along theﬁlﬁhdward half of thét ection; ﬁﬁtriénts were

relatively high (eg nitrate averaged 5.3 /ug_— at 17 ') and showed little variation

with deépth; along the seaward half of the’ section bottom waters were rich in -
nutrients {eg nitrate »8 ug - at 17 '), the surface waters gencrally poor,

The Chlorophyll a distribution was consistent with the nutrients digtribution.
Inshoré chlorophyll a values of from approximately 0.5 to 1.5 mgm -

top to bottom of the water column while offshore the upper ha%f of the water
column had chlorophyll a concentratiggs as high as 8.32 mg m ~, the lower half
concentrations of less than 0.5 mgm " =~

The Devil's Hole to Arbroath Section. Nutrient céncentrations showed little

concentrations showed the opposige gradient ranging from less than 0.25 mgm

offshore to greater than 2 mg m “ inshore. Generally there was little variation
with depth.
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The Central to Northern North Sea Séction and the Central North Sea Seétiod;f‘

The interpretation of the data obtained for thesSe 8ections 18 complicated by the

distance between stations (approx 30 nm) and by the fact that the 5pring bloom
had probably ocpu?red gome time before the survey; subsequent grazing by the,
zooplankton and wind induced mixing had tendency to mask any likely Simplé‘-'

relationship between nutrient concentrations and chlorophyll. As for the landwﬁrd

part of the central Moray Firth section, the chlorophyll a values were someti
higher towards the bottom. ' pyita metimes

Plankton Gear instrumentation - =~

The IOS depth moniter worked well when used to determine sampler.depth., Trials of

extended from.

variation with depth but were lowest inshore, highest offshore. The.chloropggll a.

laboratory designed instrumentation {which uses a reflected signal to measure distance

off thz bottom) indicated a number of features which would have to be taken into
accoun
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account before this additional instrumentation could be used reliably.
Encouraging progress has since been made and further experience of the grstem
will be obtained during the larval herring cruises in September - October 1982,

Adams
ct 1982

o
o

Seen in draft J W Gillon
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Smcemet  Lines of hydrograph:c and plankfon sfahnns
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