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The Oligothermie Pseudoealanus elongatus

Against the Cl~~tic Back-Ground

by

Paulin Ciszewskix )

In tho southern Baltic wators the copepods are numorously rep~osentod in the
miero-zooplankton. Their percentage prcdomination in the compostion of the zooplank
ton is most conspicuous during the autumn and winter mcnths. In this poriod thoy mako
up about 95% of the plankton mass. In spring tho copepods are less numorous (about
2010); and in summer their porccntago participation in tho zooplankton is -30%.

Tho following spccies of copopoda are found in the southorn Baltic: Acartia
longiremis, !. bifilosa, Temora longicomis, Eu:r;vtemora spp., Centropages hamatus,
Pseudocalanus elongatus, Limnocalanus grimaldi and Oithona similis.

Pseudocalanus olongatus is the most numcrous of thcse. Thc percentage of this
spocics in the group of copopods is lowest in spring, amounting to 5.7%; in summer it
increasos to 15% and in autumn and winter tho pcrcentage of Psoudocalanus elongatus
in tho group öf copepods is on the highest vize about 2010 XX). One of tho most'
poculiar features of this spocios is itn tarurüncy to populate thc cold roters of the
Baltic. In tho annunl cycle this SDccios was notcd in largostquantities in wators
of 0° to 5°C (815 individuals per m5). In temperaturos from 5° to looe it occurrod
in markodly smallor quantitios (295 individuals m3), and at tomperaturos abovo 10°
its OCcurreneo was at a minimum (208 individuals m»). Those figuros ropresent moan
values for tho 1956-1959 poriod, 1956 boing tho coldest and 1959 eno of tho i~rmcst

YOars of the 1951-1960 period.

Thc prcdisposition of Pseudocalanus clongatus for low temperatures is rcflectod
in its -spacial distribution, such an it is dcscribed in the f'ollowing against tho
back-ground of thcthermal conditions poculiar for difforent soasons in thc southom
Baltic •

In winter (Fobruary-March) whilc the tempcrature wi thin the wholc wator column
is relatively uniform, ranging from 0° to 5°C, Pseudocalanus elongatus is found within
thc wholc ,~tcr-mass from thc bottom to thc surfacc (Figure 1). It is found not only
in the open sea, but also in eoastal ,vaters and in shallow basins.

In early spring, together with the incroasinginsolation and thc gradual mrming
of tho top-water laycr of thc sea, the older devolopment stagos, particulary the adult
malcs and fomalcs, start desconding into tho deopor laycrs (Figures 2 and 3), thus in
thc top-v~tcr layor rcmain 'marely the youngest develop~ent stages cf this specios i.e.,
copepodits of thc orders I - III, togcther with tho nauplii (Figure 4).

In the uppcr water layer the two last-montioned devolo~~ent stages find the
conditions they nced for their furthor dcvolopment. Trophic conditions are good,
since thc light energy and nutrients are sufficient; thus thc young copcpods have
enough phytoplankton to feed on.

Spring does no~however, show typically the oligothermic character of tho specier,
since thc migration toward~deepcr i~ters undertakcn by the older devclopmcnt stages of
this species is probably a result of increasing insolation, and not the effect of
tompcrature, tho upper water layers being in this season still relativoly cold.

x) Ur. Paulin Ciszewski,
Sea Fisheries Institute,
Gdynin, Poland.

XX)The percentages given above concern thc
years 1967/1968.
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Table 1. Insolation and temperoture in tho top-vnter layer in tho
Gdansk Deep durine tho first half of 1959 •

...---
Month I 11 111 TI" I V I VII

Numbor of insolation hours per month 50 80 140 200 I 350 ! 310
Temperature of tho surfaee water (Oe) 5.1 1.6 2.9 4.0 ~f 7.0 /13.5L--=.. __

It sooms, thereforo, that in tho first half of tho year, but partieularly in
oarly spring, the light faetor is the more important one in govorning tho ~ortieal

distribution of tho older stages of this spocies. At the same time this faetor
introduces tho bi-stratifieation in tho vortieal oeeurronee of the younger and older
reproduetion stages of Pseudocalanus elongatus vmich is so typieal for this oeason.

This spoeies preference for low temperatures is the most noteworthy feature 80S

late as in su~er, when therc is 0. dccided thormal bi-stratifieation (Figure 5). In
the hoated surfaee-vater layor this copepcd is oither abscnt or found in extremcly
small qun.ntitics. The isotherm of 8°e constitutes a sharp limit with rcgard to both
the vertieal and horizontal distribution of this eopepod. Alroady boneath tho thermal
diseontinuity layor whieh in this mason is relatively thin, Pseudocalanus ·olonf'm.tus
oceurs in abundance.

It should bo mentioned that all sampIes from stations along thc cross soetion
from the Ustka to~~ to the Bornholm Deep were taken only in tho day-time, in order
to avoid complication of the vertieal distribution pattern by diurnal migrations
undertaken by this speeies at night •

It is not probable that the 8° isotherm, which in day-tir.co restriets so strictl~t

the vortieal distribution of Pseudocalanus elongatus, coineides procisely with an
eventual photie boundar,v. It rathor sooms that tho nogn.tive photOtaxÜ3 which is
ver,v distinctly demonstratod whon this speeios moves towards tho soa-aurface at nigllt
should bo considored 80 faetor of socond order as eomparcd with temperature, although
at day-timo it eo-oporates with the latter in restrieting tho distribution of tho
spoeies. Nevorthcless, attention should be drawn to thc fact that tho oeeurrenec of
Pseudoealanus elongatus in tho top-v~tor layer at night coineidos with thc times of
sunris8 and sunsot, thus indieating 80 rather elose eorrolation botwcon tho illumina
tion and diurnal movements. The rclatively short stay at night in the warm surfacc
~~tcrs, eommended by thc trophie faetor boing of 80 rathcr great signifieaneo for this
speeios, can after all, fit into the limits of its toleranee.

In uutumn tho tomperature of the upper vmter layor in thc sea is eonsiderably
lowor (IOO-12°e). At this timo, und particularly in lato autumn (Deeembcr) Pscudo
ealanus elongatus returns to tho surfaee v:uters oven in eoustal arcas of the Baltie.
In this seasen the insolation to thc sea-surfaeo deeroases, and this also eontributes
significantly to populuting tho uppcr w~tcr layer by the spccics undor eonsideration •
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Figura 2. Occurrence of the copepodits (the orders IV to VI) of
FseudocalRnus elongatus from the coastal zone to the
Bornholm Basin in spring 1967.
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Figure 1. Occurrence of FseudocalRnus eloneatus from the coastal zone
to the Bornholm Bas1n in winter 1968.
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Figure 3. Stratified distribution of males and females of
Pseudocalanus elongatus in particular months in
1959 at station Us.
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Figure 4. Oecurrence of the copepodits (the orders I'to III) of
Pseudocalanus elongatus frOlll tbe coaatal zone to the
!()rnholDl Basin in spring 1967.
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Figure 5. Occurrence of PS9udocnlanus elone,tus from the constal zone
to the Bornholm Dßsin in B~er 1968.
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