Thig paper not to be cited without prior reference fo the author

International Council for the C.M, 1971/?%15

Exploration of the Sea e, Demersal Fish (Northern) Committee
Bibliothek '

2 Fisedorsi, l‘“‘“(‘

Ref.: Pelagic Fish (N) Cttee

[ X ]
e @ - ars
-@- | THUNEN
Long-Term Fluctuations of Abundance of Eggs Digitalization sponsored
“and Larvae of Barents Sea Fish by Thlnen-Institut

by

A, S. Baranenkovax)

Summary

On the basis of extensive studies of ichthyoplankton on drift routes a relative
estimation of the abundance of fish year classes was given for a l2-year penod
(1959-1970) Investigations were carried out twice during each year in cruises by
the research vessels of PINRO: in April-May and June-July.

In the years mvestlga.ted the main bulk of eggs and larvae belonged to a small
number of species; they were mainly mass schooled commercial species: redfish, capelin,
long rough dab, cod, haddock, while other species accounted for less than 5% of the °
total haul,

The total and specific abundances of eggs and larvae fluctuate greatly. A
relatively great number of eggs and larvae are observed during the first five years
(t111 1964) Then, during the next five yea.rs a decrease in the abunda.nce takes
place and in 1969 and 1970 an increase is again registered. Such a phenomenon is
found almost in all species both commercial and non-commercial. The exception is
herring and partly long rough dab.

*

Since 1959 the Polar Institute (PINRO) has carried out regular observations on )
the relative abundance of fish eggs and larvae on their drift routes from the spawning
grounds., Figure 1 shows the area where the investigations are carried out. In this
area two surveys are carried out annually: in April-May and June-July. Surveys and
some sections were not carried out in April-May 1964 and 1967 and in June<July 1966,
respectively.

Gathering of ichthyoplankton is carried out with egg-nets and a ring-trawl on
the standard hydrological sections and on some banks off the north-western coa.st of
Norway (Baranenkova, 1968).

In catches taken during twelve years eggs and larvae of 52 fish species belonging .
to 19 families were found (Table 1), The mumber of the species determined included
22 boreal species, 21 north-boreal and 9 subarctic or Arctic species. Of the number
of species mentioned 25 species have pelagic eggs, 23 have bottom eggs while 3 specics
have viviparous eggs. OSome species were represented only by eggs and some only by
larvae: 17 species of fish were determined by eggs, 45 species by larvae.

~ The greatest meber of eggs and larvae belong to the north-boreal species. The
number of eggs and larvae of boreal and espec:.ally subarctic and Arctic species is
smaller in the area suxveyed. However, in June-July a number of eggs of boreal species,
mainly of slime flounder, is greater than that of the north-boreal species.
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Figures 2, 3, and.4,5 show the number of eggs and larvae respectlvely which

were, gathered in the different years, they arc given for. every year both as totals
and by some species expressed in per cent of the total number gathercd during 12

The total abundance of eggs in April-May was approx1mately three times greatcr

-than that in June-July. The difference in numbers results from different spawning

times of sSome species. A number of larvac is greater in June-July.

In the years of investigation the main bulk of eggs and larvae belonged to mass
schooled commercial fish: redflsh, capelin; long rough dab, cod and haddock. Other
fish species account for less than 5% of the total number of eggs and larvac. Specific
variety of eggs in April-May is greater than that in June-July and a variety of larvae
is greater in June=July. An cspecially varied specific composition was noted in 1961,
1962 and 1970. : .

A number of specics changed both by times and by areas of collecting the eggs
and larvae. The greatest specific variety of eggs was reglstered on the most southcrn
scctions of the arca investigated and on the Malengen Bank and that of larvae on the
Malangen Bank and the North Cape - Bear Island and Kola sections. Parallely with a
decrease in the number of egg species from April-May to Junc-July on the southern
sections and banks (except for the Vesterilen Bank) a decrease in the number of larval
specics was also observed but in the more northern and eastern parts (the area of the
North Cape and Kola uectlong), the number of larvac increased from April to June-~-July
and this is due to hatchlng and’ larval drift of different time.

Previously it was found (Baranenkova and Khokhllna, 1961) that locations of main
concentrations of eggs and larvae of dlfferent species are conslderably disconnected
in gpite of the overlapplng of their habitats and this fact was confirmed by the data
collected while surveying the 1chthyop1ankton during tirclie year ‘Thusj for examp1e,

" the greatest humber of eggs and larvac of cod werd recorded 1n.Apr11—May, on the

average for 1959-1969, on the Mhlungen and Rokte Banks; that of haddockion the. Anddy
end Fugley. uection; and along 720 50'N; larvae of redfish were found along 71010l ard
on thé And8y Bank; cggs of saithe on the Malangen and Fugloy Banks and eéggs and larvac
of long rough dab werc found at 30°E and on the Kola section.

Vhile analysing the data for a 12-yecar period two peasks of increase in the number
of cggs arc clearly scen: the first peak was in 1959-1963 and the second in 1969-1970.
Over the period 1964 to 1968 the total abundance of eggs was noticeably smaller. This
phenomenon is characteristic both for abundant species (cod and haddock) and non-
abundant ones. The same is observed for the quantitative distribution of larvae in
these years. The same peaks of the increased abundance of larvae are evident in
1959-1963 and 1969-1970 and a decrease in the abundance took place in 1964-1968. Some
differences in the predominance of gome or other year classes are observed in some

‘species. An exception is herring and partly long rough dab. During the last five

years larvac of herrlng werc not found in hauls taken in June-July. It is character-
igtic that an increasing in the number of eggs and larvae in 1959-1963 and 1969-1970
is also observed in non-commercial fish specics.

What is aid above leads to the conclusion that in 1964-1968 the condltlong fox=
the spawning and survival of eggs and larvae were unfavourable and resulted in a low
abundance of the year classes of many species. Together with the particular factors
affecting the abundance of cggs and larvac of some species there evidently existed
a total regularity in the fluctuations of their abundance;_ A certain periodicity
that is probably comneccted with factors of a wider order is outlined, may be with
solar radiation and some other climatic factors: Regular investigations will make
it possible to clarify more completely the recasons for the appearance of year classes
of different abundance.
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List of fish species, eggs (e), larvae (1), and fry (f) of which were found in plankton in the surveyed
part of the Barents Sea in April-May and in June-July, 1959-1970. {pages 3, 4, 5 and 6).

Geographical Characteristics Spawning times
characteristics of eggs Occurrence in plankton off the Norwegian
: deposited '
Femily and fish * North- April- June- coast and in
Species Boreal bozial f.ggtic Pelagic|Bottom o e 1 the western
Arctic or e 1 1 and Barents Sea,
boreal | Arctic f months
Clupeidae
Clupea harengus harengus Linné + + + + IT-IV
Osmeridae
Mallotus villosus villosus (Miiller) + + + + III-VI
Argentinidae
Argentina silus (Ascanius) + + |+ + II-VII
Argentinag sphyrzena L. + Iv-vi
Myctophidae
Myctophum glaciale (Reinhardt) + + + Spring months
Gadidae
Gadus morhua Linné + + + + + + I-VI
Melanogrammus aeglefinus (Linné) + + |+ + I1I-VI
Pollachius virens (Linné) + + + + + I-v
Brosme brosme (Miiller) + + + |+ + + IV-VII
Trigopterus esmarkii (Nilsson) + + + |+ + II-v (VI)
Boreogadus saida (Lepechin) + + + Winter months
Molva molve (Linné) + + III-VII
Molva dipterygia (Pennant) + + V-VI
Odontogedus merlangus (Linné) + + IV-VII '




List of fish species (continued)

Gecgrarhical Characteristics Spawning times
characteristics of eggs Occurrence in plankton off the Norwegian
deposited
Family and fish North- April- June~ coast and in
boreal | Sub- May July the western
Species Boreal or Arctic | Pelagic| Bottom 1
Arctic or e 1 1 and Barents Sea,
boreal | Arctic f months
Micromesistius poutassou (Risso) + + Spring months
Gadiculus argenteus thori J. Schmidt. + Spring months
Merluccius merluccius (Linné) + VII-VIII
Enchelyopus cimbrius (Linné) + + + Spring-summer
months
Gasterosteidae
Gasterosteus aculeatus Linné + + + + IV-VIII
Anarhichsdidae
Anarhichag latifrons (Steenstrup)
Anarhichag minor Olafsen + III-vV
Anarhichag lupus Linné + + IX-I
Callionymidae
Callionymus lyra L. + + + + ITT-VIII
Stichaeidac
Chirolophis gelerita (Linné) + + + X-XII
Lumpenidae
Lumpenus lempretaeformis (Walbaum) + XII
Leptoclimus maculatus meculatus (Fries) +
Fholidae
Pholis gunnellus (Linné) + + + + XII-I




List of fish species (continued)

Geogrerhical Characteristics Spawning times
characteristics of eggs Occurrence in plankton off the Norwegian
deposited
Femily and fish North- April- June- coast and in
boreal | Sub- May July the "
Species Boreal or Arctic | Pelagic | Bottom 1 © western
Arctic or . e 1 1 and Barents Sea,
boreal |Arctic £ months
Ammodytidae
Ammodytes hexepterus merinus (Raitt) + XI-IT
Hyperoplus lancolatus (Lesauvage) + + V-VIII
Scorpaenidee
Sebostes marinus merinus Linné o+ Iv-vI
Sebastes mentella Travin + IV-vI
Sebastes viviparus KrSyer. VI-VIII
Cottidee
. s e Avtumn-winter
Triglops murrayi Glinther + + + months
Taelis bisotnis (Reinherdt) + + VIII-X
Gymnacanthus tricuspis (Reinhardt) + + + Early spring
months
Myoxocephalus scorpius (Linné) + + + + XII-II
Agonidae
Leptagonus decadonus (Block et Schneider) + + + Winter-gpring
—_—— months
Agonus cataphractus (Linné) + I-v
Ulcina 8lriki (Liitken) + +
Cyclopteridae
Cyclopterus lumpus Linné + + + + I-VvI
Liparidee
Liparis montzgui (Donoven) g + + + II-IIT




List of fish species (continued)

Geographical Characteristics Spawvning times
characteristics of eggs Occurrence in plankton off the Norwegian
deposited
Family and fish North- April- June- coagt and in
Species Boreal boz;e:al izlrl::c.ic Pelagic | Bottom = Ty il the western
Arctic or e 1 1 and Barents Sea,
boreal | Arctic £ monthg
Liparis liparis (Linnd) + + + Winter-spring
months
Careproctus reinhardti Xroyer + + +
Bothidae
Scophthalmus norvegicus (Giinther) + + IV-VIII
Pleuronectidae
Reinhardtiug hippoglossoides (Valbaum) + + + Winter months
Hippoglossus hivppoglossus hippoglossus (Linng) + + + + I-v
Hippoglossoides platessoides limandoides (Block) + + + + + ITI-VIiI
Limanda limanda (Linné) + o+ + + + V-VIII
Platessa platessa (Linng) + + + + + + II-VI
Pleuronectes flesus septentrionalis (Suvorov) + + + + Iv-vIi1
Microstomus microcephalus (Donovan) + + + +
Glyptocevhalus cymoglossus 7 + + Iv-1X
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Figure 1. The area of investigations,
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Figure 2. The number of eggs

gathered in April-May

of different years expressed in

% of the total nmumber collected
in 1959-70.
I - all species
II - cod
IIT -~ haddock
IV -~ long roughdb
V - cusk
VI -~ Norway pout
VII -~ plaice
VIII

- other fish,
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Figure 3. Number of eggs gathered in June-July of different years
expressed in per cent of the total number collected in

1959-1970.
I - 2all species
II - cod
IIT -~ haddock
IV - 1long rough dadb
Vv - cusk
VI -~ TIorway pout
VII -~ oplaice
VIII - other fish
slime flounder.
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Figure 4. Number of larvae gathered in April-May of different

years express
collected in
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Figure § Number of larvae gathered in June-July in different
years expressed in per cent of the total number

collected for 1959-1970.
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