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~ at chosen depths were analized with a Hitachi F-3000 Model spectrofluorometer by

Egg production of Calanus euxinus in the Black Sea: effeg using the fluorometric method of JGOFS (1994).

of chlorophyll concentration
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Abstract- The effects of chlorophyll-a (chl-a) concentration on egg productio
rates of Calanus euxinus were examined in the Black Sea during October 2000
May 2001. Chl-a concentration was used as an index of food quantity. g
production rates varied between 0.07 and 7.34 eggs female™ d' in October 2000
and between 1.82 and 7.02 eggs female™ d” in May 2001. Egg production rates of
C. euxinus were lower than those reported for the other species of Calanus from
the other regions, but our results are identical to the egg production rates reported
earlier for C. euxinus in the Black Sea. Depth integrated chl-a (from depth of
fluorescence minimum to the surface) concentrations ranged from 13.21 to 35.73
mg m™ in October and from 9.44 to 23.97 mg m™ in May. Egg production rates did
not correlate well with chl-a concentrations. Thus, egg production rate of C.
euxinus appears to be independent of the chl-a concentration in October 2000 a
May 2001 in the Black Sea.

B
.

LATIE UL

: Fig. 1. Locations of sampling stations in October 2000 (filled triangles) and in May.2001 (empty
triangles), rectangles illustrates the locations of Egg Laying Time experiments’ stations.

Copepod samples were collected with a Hansen net (mouth opening 70 cm,
mesh size 300 pm) via vertical hauls from the depth of 16.2 density layer to the
surface. After that, females were sorted under a stereomicroscope within a few
‘hours. The groups of 10 adult females were transferred to 2 | translucent bottles
containing 56 pm filtered seawater from the fluorescence maximum. 3 replicate
bottles and two control bottles with no added copepods were set up. The
experimental bottles were kept on deck in an incubator with sea surface water
running through. The incubations were performed under the natural light cycle for
24h. At the end of experiments contents of the bottles were preserved with 4%
buffered formaldehyde. Eggs were counted under a stereomicroscope to estimate
daily egg production rate of females. To describe the diel egg-laying pattern of C.
euxinus, two sets of experimental bottles were prepared for the experiments. One

Keywords-Black Sea, Calanus euxinus, egg production, growth rate, feeding Rate

Introduction (

Calanus euxinus is one of the most dominant copepod species in terms of
biomass among the mesozooplankton of the Black Sea. It accounts for‘ over on‘
third of the total zooplankton biomass and its maximum concentration a!wa;
exceeds 250-500 ind. m™ (Vinagradov et al. 1992). Calanus euxinus occurs in the
aerobic zone of the Black Sea for all seasons and reproduces throughou? the year
(Sazhina 1996; Besiktepe 2001). In spite of long history of the investigation of th
Black Sea zooplankton, the reproductive patterns of the zoopl.ankt(.)n f.lave b
poorly studied (Sazhina 1996; Arashkevich et al. 1998). The main quectlve of
study was to quantify egg production rates of C. euxinus and examine the effect of
food availability on egg production of the copepod, and then estimate grov'vth
of the C. euxinus in the Black Sea. An additional goal was to describe the diel & 2
laying pattern of the copepod.

Results

- Sea surface temperature was ~ 20 °C in October and ~ 16 °C in May and a
Well-developed seasonal thermocline was present during the both cruise.
 Fluorescence values decreased markedly below the thermocline in both cruises.
The total chl-a concentrations were coincident with the relative fluorescence values

~In October and May. Chl-a concentration was in the range of 9 and 37 mg m? in

both cruises.

In October 2000, daily egg production rates based on the 24 h experiments

fanged from 0 to 7.34 + 2.16 eggs female™ day™ (Fig. 2-a). Average egg production
rate for the Southern Black Sea was 1.69 + 2.31 egg female day™'. In May 2001,

Material and Methods % E

Data were obtained during two cruises carried out in the southern B.la_ck Se: '
October (6-17) 2000 and May (23-27) 2001 (Fig. 1). Temperature, salinity ;lln
situ fluorescence profiles were taken using a Seabird CTD and Che -;
fluorometers attached to it. Water samples for determination of chl-a concentratlio!
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concentration have been reported for someother copepod species in a feyv s.tudies
(Saiz et al.1999; Gutiérrez and Peterson 1999), a statistically significant
relationship between egg production and in situ chl-a concentration was observed
by many scientists (Richardson and Verheye 1998; Camphell. and Head 2000;
Durbin ef al. 1983). In the present study, the lack of relationship may due to the

daily egg production rates ranged from 1.82 £1.14 to 7.02 + 2.21 egg female’! ga
(Fig. 2-b). Average egg production rate was 3.86 + 1.93 egg female’! day!,
production rates of C. euxinus in May were significantly higher than those

October (Mann-Whitney Rank Sum Test, P < 0.001).
10 ; 10

‘:\ a . . . .
§ 2 8 ) L small range of chl-a concentration values found during t_he samplu'lg periods. A}so,
§° 6] 6 1 it should be considered that since production of eggs is energetically expensive,
g E sufficient nutritional energy is essential for the female to mé.zet energy expendlmre
25 . X of egg production. Previous studied have shown t}.1at size aqd the chemical
Tw 2 2 Ij l-h rl composition of phytoplankton such as protein and specific fatty acids 001,11('1 greatly
& o 0 v - : affect the egg production of copepods (Kleppel er al. 1998; Jénasdottir 1994;

12 3@ 5 6 7 8 9 10 11 12 Al A2 A3 A4 A5 AS AT A ~ Runge 1985).
Stations Stations —
Fig. 2. Egg production rates of Calanus euxinus in October 2000 (a) and May 2001 (b). o 08 | m Nighttime
.
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Fig. 3 shows the relationship between chlorophyll-a concentration and egg ‘
production rates. Chl-a concentration (estimated by depth integrated chlorophyll-a
concentration, 0-50 m) was used as an index of available food source in the study.
There are no significant relationships between egg production rates and depth
integrated chlorophyll-a concentrations in October 2000 and May 2001 (Spearman
Rank Correlation, P > 0.05). .

October May
10 10
; . = b) May =8

2 L: 8 Y october f e 8 s n Fig. 4. Diel changes in egg production rates of Calanus euxinus in October 2000 and May 2001.
;. = * T
QO —~ i i § . .
23 ¢! ’ 1 Calanus euxinus showed strong nocturnal egg-laying behavior in the Black
£E 4 ! Sea. That result is common finding for Calanus sp. in the field (Marshall and Orr
guag & 2 I ¢ ‘ 2 .: bt 1972). However a few studies have been directed tq ur}derstand What triggers Fhe
bl % _od 2 : i egg-laying behavior. Durbin et al. (1983) found a significant, positive correlation

0 0o ® w0 g i o % ~ between the daily egg production rate of 4. ronsa and food availability during 24 to

48 h bottle experiments. However Stearns et al. (1989) found no evidence
suggesting that pigment concentrations may trigger the nocturnal egg laying in 4.
tonsa during 2 field experiments. While there are experimental results that propose
an endogenous rhythm in egg-laying and feeding behavior (Stearns et al. 1989). C.
euxinus showed nocturnal feeding (Besiktepe ef al. 1998) and nocturnal egg-laying
behavior (present study) in the Black Sea. It should be studied in detail whether a
diel feeding rhythm in this species directly controls the diel timing of egg laying or
~ there is an independent endogenous rhythm in egg production rate other than an
- endogenous rhythm in nocturnal feeding behavior.

Depth Integrated chlorophyll-a (img m-2)
Fig. 3. The relationship between egg production rates (egg female™ day") of Calanus euxinus and
depth integrated chlorophyll-a concentrations (0-50 meters) in October 2000 (a) and May 2001(b).

Diurnal differences in egg production rates of C. euxinus are shown in Fig. 4.’
Female showed strong nocturnal egg laying behavior. Mean egg production was
0.2 at nighttime and 0.01 egg female” h' at daytime in October and it was 0.6 at -
nighttime and 0 06 egg female™ day™' at daytime in May.

Discussion : :f
The egg production rate of C. euxinus in this study were weakly related to =
situ food concentration determined as chl-a concentration in October 2000 and'
May 2001. Although, the lack of relationship between egg production and chl—@
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