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Summaxry

In this paper an attempt is made to determine the effect
of some factors, such as temperature, atmospheric pressure, wind
regime, etc. on capelin distribution in different parts of the
southern Barents Sea coast, and also on the times of their
spawning migrations. Observations were made in 1950-1970.

We suggest that the following forecasting factors should
be used to determine the arcas of spawning capelin : mean water
temperature of the lNMain Branch of the Murmansk Current and of
the Northern Branch of the North Cape Current in the fourth
guarter of the preceding year; the intensity of cyclonic circu-
lation also in the fourth quarter of the precceding year, and the
pogition of the ~1° isotherm in the Central Current in December
of the preceding year,

The time of capelin migrations to the coast can be fore-
casted with respect to their first approach based on the fact
that western approaches take place earlier and eastern ones
later. TFor corrections one should use the number of days
with anticyclones in Area I in December-February, temperature of
the Norwegian Current in the 200-500 m layer in January-February,
etc.

. In this paper an attempt is made to define the influence of some
factors, such as temperature, atmospheric pressure, wind regime, etc.

on the distribution of capelin concentrationsin different regions of the
southern coast of the Barents Sea, and also on the time of their
spawning migrations.,
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, There arce some papers which discuss the influence of environmental
conditions on capelin distribution and time of their migrations to the
coast. The most detailed description of thesc problems is found in
the papers by POZDNYAKOV (1958) and PROKHOROV (1965).

In order to define the influence of hydrometeorological phenomena
on capelin distribution, different factors which precede and accompany
capelin migrations to the coast were analysed for several recent yecars.

Fron 1951 to 1956 abundant capelin migrations to the Murman coasts
were observed. The temperature anomaly of the Main Branch of the
Murmansk Current from October to December 1950-1955 had positive values.
-From 1957 to 1959 capeclin migrated to the Soviet .coasts in small quanti-
tics, In the late autumn of 1957-1959 the temperature of the Murmansk
Current had o negative anonmaly.

From 1950 to 1960 the range of variability of the temperature of
the North Cape and Murmansk currcnts was less by a factor of 1.5-2 than
in 1961-1970, especially in October and November, In 1950-1960 capelin
nigrations to the Soviet and Horvegian coasts were observed, and only
the intensity of thesc approaches was different, but in 1961-1970 the
spawning arca changed as well.

According to calculations by SPAIKHER and FEDOROVA (1969), the
inflow of Atlantic waters into the Arctic Basin in 1961-1965, when
distribution of capelin could be characterised as mainly western, was 10.6%
lower ond of heat 21.2% lower than in 1950-1960.

Thus, the common tendency in changes of gspawning arcas as dependent
on hcating conditions in the sca are fairly well marked.

As to coastal distribution of spawning capelin, 1962 and 1964 are
contragting yecars. In the first year, capelin did not perform any
nigration to the spawning arcas at the Norwegian coasts, in the second
year they did not nigrate to the lMurman coasts.

Fron October to December 1961 the temperature anomaly in the
0-200 n and 150-200 n laycrs of the Northern Branch of the North Cape
Currcent was moximum for the period 1950-1970 (0.95°) and temperature
of the Murmansk Current was a little above the norm. In this casge, it
* would have been impossible to make any assumptions concerning depcndency
- of capelin nigrations to the Murman coast on water temperaturc of the
Kola gection.

In late autumnn of 1964 the water temperature of the Murmansk
Currcnt in the 150-200 n layer was 0.7° below the norm which was the
nost reliable forecasting indiecator, while the tenmperature of the
orth Capc Current which was slightly above the norm, made it impossible
to make any assunptions related to the purcly western approach of the
capelin. -

In 1969 the capelin did practically not approach the Soviet coasts,.
. Pron October to December 1968 the temperaturce of the North Cape and
Murnansk Currents was very low.

It should be noted that sone deviations from the regularity nentioncd
above were registered. For instance, the late autunn of 1967 is considered
to be the most severe for the last twenty ycars with respect to tcmpera-
turc conditions. WNevertheless, in spring 1967 capelin approached the
Murnan coasts ags well. In spring 1966 very abundant capelin migrations
to our coasts were obscrved,; though in the late autumn the tenperature
of the North Cape and Murnmansk Currents was very low and fron January
to llarch it was the ninimun one for the years 1950-1970.



Fron the naterial under consideration one may conclude that the
water tcomperature on the XKola section has not been a reliable fore-
casting factor in every case. Therefore, in order to increasc the
efficicney of forccasting,temperature on the section to the cast of the
Bear Island was uscd as the second criterion.

In o few cases however, the sccond criterion also happened to be
unrcliable. In such cascs, digtribution of temperatures of the necar-
botton layer in the arca of conflucence of the cold Central and warn
Murnansk Currcnts was used as o third criterion, particularly the
position of the -1° isotherm (Figure 1).

In cases when this isothern in the near-bottom layer penetrates
far to the south and west, o more westerly distribution of capelin
should be cxpected. And when waters with this temperature occupy
sone intermediate position or are displaced in a northeastern direction,
then, in spitce of low tenmperature in upper layers, capelin concentrations
nay approach the Murman coast as well.

In December 1963, for instance, the-1° isotherm of the necar-botton
laycr penctrated far to the south until 71°N, while in Deccnber 1961
this isothern was found at 73°20!N, i.e. the cold Central Current wasg
weakened at that time, In full confornity with the position of the -1°
isothern in gcpring of 1964, the capelin did not approach the Murman
coast at all, vhile in spring 1962 they were only obscrved at our coast.
In 1966, which was very cold, this isothernm was situated nore to the
northeast than in 1963 and that was cvidently the reason for capelin
concentrations nigrating to the spavming areas at the lMurman coasts
in the spring of 1966,

It was also found that if in late autunn frequent affluxes of cold
Arctic air take place in the crea of the Barents Seca as was observed
in 1963 and 1968 fron October to Deccmber, capelin concentrations were
characterised by a westorn distribution. On the contrary, when in-
tenosive cyclonic activities take place over the area in late autunn,
capelin used to approach the Murman coast as well in spring of the
ncext year.

Conparing the time of the first capelin approaches with the lunar
phases in the poriod fron 1943 - 1961, MOLLER and OLSEN (1962) found
that the capelin nostly approached the coast cither in o new noon or
in a full noon., Several approaches of capelin can be observed in onc
and the sane gecagson and the later approaches werce algo obscrved in one
of those lunar phases. Our data confirn this regularity nainly for
the period fron 1963 - 1971,

Many scientists have noted that nore casterly the capelin spawn,
the later do they approach the coast. An attenpt is nade here to de-
ternine the gquantitative criterion which could cxplain this variability
in timoc.

As scen fron Pigure 2, the tine of capelin migrations to the
coast in 1950 - 1970 varicd between early February (1969, 1970) and
the first half of April (1962, 1963). Fronm 1950 to 1960 the time
of approach varied fron nid-February to nid-llarch, i.c. on average
the variability conprised 35 days, while it was considerably greater
fron 1961 to 1970, nanecly 75 days. AL4s has alrcady becen nentioned,
the variability of atnospheric pressure and water tenperaturc was also
far higher in 1961-1970 than in 1950-1960.

Thus, the comnon tendency in the variability in tine of capelin
nigrations to the coast as dependent on environnental conditions is

clearly pronounced.

Closc reclations arc obscrved between the date of capelin approach
ond the nunber of days with anticyclones in Areca I in Deccmber, January
and February according to VITELS (1965;, (Area I includes the north-
westorn Atlantic and the Norwegian Sea). This relation can be explained



as follows. When the Azoran anticyclon noves to the north and a region
of high pressurc is formed over Scandinavia, western winds appear over
the Barents Seca, causing an outflow of cold waters of the Central Current
in an castern direction. As a consequence of this, favourable conditions
for capelin nmigrations to the Murman coast are created, capelin appear
herc at later dates, then at Finnarken.

As secen from Figure 2, variability in air temperature at the
coastal station of Torsvig (70°15'N and 19°30'E) during the first
quarter, and of water temperature in the 200-500 n layer in the
Horwegian Current on the section along 63°00'N in March, is inversely
related to the curve showing the time of spawning migrations of
capeclin to the coast. The correlation coefficient between the tenpera-
ture of the Norwegian Current and the date of approaches is 0.61. A
determination of realityzof thezrelat‘on was carried out according

" to PIRSOI!s' criterion (X°). X% = nr", vherc n is thc number of

torns of the row and r is the correclation coefficient,

X2 is 5.2, As X2 2>X2 so the relation

calcul, coleul, =% tapl. = 28 ,
ig recal, Jith respect to forecasting, onc can be guided by the
tenperature anonaly of the Norwegian Current in Januwary. The temperature
ancnaly in January is retained till March due to inertia. In Pigure 2
the tenperature of this currcent in March is given, because the serics
of obscrvations nade in this nonth is far nmore completc.

As it is rathor difficult at present to cxpress quantitativelv
such biological indices as "maognitude! or "insignificance" of capelin
nigrations to spccific parts of the coast, the construction of a fore-
casting cquation scens to be inpossible. In order to precdict the
tines and arcas of capelin nigrations to the coast, we taoke into con-
sideration the variability of all factors nentioned above for the
period 1950-1970. That is, we usc the nethod of analogues. To nake
a better usc of different factors, we refer to Table 1, in which their
different quantitative criteria are given,

Judging fron Table 2, the featurcs of capelin spawning nigration
in 1971 can be estinated as follows @ -

Since water tenperaturc in the 0-200 n and 150-200 n laycrs
of the Murnmansk and North Cape Currcnts in the period from October to
Decenber 1970 was about the norn, capelin nigrations to the Finmarken
and Murnan coasts should have been cxpected and this happened in 1971.

The -1° isotherm in the channel linc of the Central Current along
36°L in Deccmber was displaced to 71°45!'N, This also lcd to cxpect
capelin nigrations to the lNurnan coagt. ‘

Judging fron the nunber of days with anticyclonic circulation in
Deccenber-February which werc 23, capelin nigrations to the coast should
take place in the first half of February - this factor is an acconpanying
onc. The forecasted date of approaches to the Murnan coasts was de-
tornined in accordance with the beginning of a new moon period which
was on 13 larch. .

Porcecasting factors 3 and 4 are characterised by high reliability.
To obtain a nore corrcct forecast, one should use itens 1 - 4.
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Table 1

nigrations to the Murnan coast

Factors preceding and accompanying poor and abundant capelin

Preceding and accompanying

Migration to the Murnman coast

factors
early late
poor abundant | gy | (March)
1 2 3 4 5
1, Anonaly of water temperature of the highly highly
Northern Branch of the North Cape negative | positive
Current in October-December of the (~0.4° (0.4° and
_...precedimg yoar ) and_lover) higher) | ____ SO
2. Anonaly of water temperature of highly highly
the Main Branch of the Murnansk negative | positive
Current in October-Decenber of the (-0.4° (0.4° and
~..proceding yeax. | __ and lower) higher) | | ______|
3. The position of the -1° isothern Lxtrene North of
in the near-bottomn layer of the southern T1°30tN
. channel linec of the Central Current (to T1°N) | along 38-
in Dececcnber of the preceding year. along 35~ | 40°E.
_______________________________________ “___éZ:EL--___----------__--_____-";_-_____
4. Intensity of the anticyclonic and inereased | increased
cyclonic circulation over the Barenis intensity | intensity
Sea in October-Deccmber of the pre- of anti- | of cyclo~
ceding year. cyclonic |nic cir-
circulatbn| culation
(60 days & (60 days &
SO A more) _ | more) | . i
5. Total nunber of days with antlcyclo4 25 and 30 and
nic circulation in area I in Decenber-- less nore
| Februwory, ] [NV RSSO SRS MU
6. Anonaly of water temperature in the highly highly
200~500 n laycr of the Norwegian . positive | nega-
Currcent in January-llarch (0s4° & | tive
norc) (-0.4°
' and
——————————————————————————————————————— qh——————-.—--—_-_——-n———-————-———————--1‘9‘192—
7. Sunnary air temperaturc at the v air v air
- Torsvag station for January-lMarch -4°and ~T°and
less

nore
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Figure 1. Horizontal distribution of water temperature
" in the near-bottom layer of the south-
eastern Barents Sea in December 1961-1964.
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Figure 2. Year-to-year variation ofs-
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time of capelin migrations to the coast from
1950 to 1970; .

number of days with anti-cyclonic circulation-
in Area I in December-February 1954-64 an
1968—70; :

winter index of anti-cyclonic circulation in
Area I in December-February 1950-1967;

temperature anomalies of the Norwegian Current
in the 200-500 m layer in March 1956-1970;

summary azir temperature at the station of
Torsvag in January-March 1958-1969.



