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Preliminary results of €gg production and population
structure of adult Temora stylifera from the Northeastern
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Abstract- Egg production rates and population structure of adult Temora stylifera
were studied at @ shore station in NE Mediterranean Qea from June 0 September
2002. The effects of seawater temperature and chemical composition of seston on
egg production rates of T. stylifera Were examined. The seston was analyzed for
carbon, nitrogen, protein, and chlorophyll concentrations. Adults were most
abundant in June and early July. Egg production rates varied from 573 (in June) to
1.1 eggs female™ day” (in August), and they showed nocturnal egg laying pattern
characterized by @ night maximum (between 01:00-05:00 h). Correlation analysis
indicated that, the egg production rates of T. stylifera mostly depended on the
temperature, phytoplanklon concentration and nutritional status of females in NE
Mediterranean.

Introduction

Studies of reproductive activity of planktonic copepods are fundamental for
understanding mechanisms regulating their population dynamics and secondary
production in sea. Egg production rates, clutch size and egg diameter are generally
regarded as complex responses to both environmental and physiologica\ conditions.
Reproduction is affected by various environmental factors, basically by
temperature and food availability (K\eppel. 1992; Saiz et al, 1999; Halsband-Lenk
et al., 2001a, 2001b, 2002; Carotenuto et al., 2002). It is well known that the
copepod €gg production reflects the short-term feeding history, since most
copepods produce €ggs only from recently ingested food (Checkley, 1980; Bautista
et al., 1994).

In our study, we focused on one of the most abundant Mediterranean coastal
copepods Temora stylifera. This species was found throughout the year with the
maximum abundance in May and June in NE Mediterranean (Uysal, 2000). The
goals of this work were 10 extend knowledge on the biology of this species,
temporal variability in population structure and egg production rate in oligotrophic
north-eastern part of Mediterranean Sea, and speciﬁcal\y the effects of protein and
chlorophyll-a concentrations, POC and PON content of seston; and C:N ratio of
females on the reproductive activity of T. stylifera Were examined.




Material and Methods .

Sewater and copepod samples were collected at biweekly or monthly intery,
from June to September 2002 from a shore station located in NE Mediterraﬁ L
Sea (34°18’E 36°32°N). Water samples were collected from 2-3 m depth by usj
nansen bottles for the analysis of chlorophyll a, protein, and carbon and nitrogey
contents of seston. The protein concentration of seston was determined by
modified Lowry method (Clayton et al., 1988), chlorophyll-a by fluorometric
technique (Strickland et al.,1968), particulate organic carbon and nitrogen contents
were determined using a Carlo Erba CHN analyser. Zooplankton was sampled with
a 0.5 m diameter, 200 pm mesh net, hauled vertically through the entire water
column (~60m). The individual females were incubated in 140 ml translucent
HDPE bottles with 7-20 replicates for egg production measurements. Bottles were
filled with 56 um screened surface seawater, and then incubated under natural 1
temperature and light regimes, and checked 3 times per day for egg production.
Samples were preserved with 4 % buffered formaldehyde for abundance and stage
identification, prosome length and egg diameter measurements.

Results

The abundance of adults of 7. stylifera was high in June and in the first half of
July. Body size of females and males varied throughout the study period, between
630 and 1023 pum for females, and between 577 and 963 um for males. Males
outnumbered females on July and late September (Tablel). The obtained results
has shown that female:male ratio ranged between 0.5 and 1.2. Sea surface
temperature varied from 25 to 30.5°C during the sampling periods (Table 1).

Table 1. Abundance, prosome length of copepods (mean+sd), Female:male ratio of Temora stylifera
and seawater temperature during the sampling periods.

Date Number | Female prosome | Number | Male prosome | Female:male | Seawater
(2002) | of female | length of male length ratio Temp.
(ind/m®) | (um) (ind/m*) | (um) ‘0
18.06 | 28.9 802.8+95.6 254 686.6+83.5 1.14 254
17.07 | 243 837.7+£80.9 2513 777.2£94 .8 0.96 28
23.07 |77 741.9£90.0 93 668.9£119.9 | 0.83 265
02.08 | Nodata | 8384+43.7 No data | No data No data 30.5
09.09 | 0.27 872.0+43.6 0.22 837.9439.2 1.2 29.6
24.09 | 0.04 889.9+144.8 0.08 791.4£56.6 0.5 29.8

There were large range of protein, chlorophyll-a (chl-a), POC and PON
concentrations in seston with the highest in June and the lowest in the first half of
July and in August.

Egg production rate of females varied between 52 (in June) and 1 egg female™
day™ (in August). Carbon and nitrogen contents of females were in the range 6.3-
10.3 pgC female” and 1.2-2.1 ugN female”, respectively. Carbon to nitrogen ratio
of females stayed relatively constant during the sampling periods with an overall
mean (£SD) of 5.2 + 0.4.
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The relationship between egg production rate and surface temperature is shown

in Fig. 1. There is a significant sharp decrease in egg production rate with
increasing temperature (Spearman Rank Correlation, r; = -1.0 P<0.003).
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Fig. 1. Relationship between sweater temperature and egg production rate of Temora stylifera

Egg production rate showed positive significant relationship with chl-a and
C:N ratio in females (Fig. 2). The POC:PON ratio has been used as indicator of
nutrient status of food, and the significant relationships was not found between egg
production and POC:PON ratio in seston. An unexpected result was observed in
which the relationship was not significant between egg production and protein
content of seston (rs = 0.49 P=0.36).
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Fig. 2 Relationship between egg production rate and chlorophyll-a concentration (a) and C:N ratio of
female (b).



The egg size of T. stylifera was not constant but varied between 66.15 and 8 :
pm diameter (average 71.1£2.4 pm) with decreasing trend from June to
September. Egg diameter data were tested for correlation with seawater
temperature, chl-a, protein, POC:PON ratio and C:N ratio in female, and g
significant correlation was observed with seston protein (r;=1.0, P<0.003). ’

Daily changes in egg production rates of 7. stylifera were studied during 24
time series experiment performed in June (Fig.3). Female produced up to 7-8
clutches per day. The egg-laying rhythm was characterized by a night maximum .
(~1-5h). '
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Fig. 3. Daily rhythm of egg production of Temora stylifera.

Discussion

The egg production rate of Temora stylifera observed in the present study lay
within those recorded for the same species from the NW Mediterranean Sea. The
maximal egg production rate of 7. stylifera was 52 eggs female' day” in the
present study, it was 33.3 eggs female” day™ in the Ligurian Sea (Halsband-Lenk
et al. 2001a, 2002), and 105 eggs female” day™ in the Gulf of Naples (Ianora et al.,
1993). Saiz et al.(1999) reported 12.5 eggs female™ day™ for 7. stylifera in June in
the Catalan Sea. We observed strong negative effect of temperature on €gg
production. Previous studies have shown that the optimum temperature for egg
production of T. stylifera is 15-16°C (Halsband-Lenk et al., 2002). However, we
observed high egg production at 25.7 and 26.5 °C, and rapid decrease with
increasing temperature up to 30.5°C. The present study covered only warmer
periods (June to September), therefore we cannot establish optimum temperature
for egg production rate of 7. stylifera in NE Mediterranean, however, at around
26°C we still observed high egg production rate. This fact permits to accept the
new limits of temperature tolerance of reproduction and survival for copepod
Temora stylifera.

Prosome length (PL) of female varied during the sampling period, but any
significant correlation was not observed between temperature and PL. In our study,
females were smaller than the females from NW Mediterranean with the mean
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(#SD) was 815 + 91 um, while mean PL was 977 + 8.6 um and 965.7 + 47.9 um
reported by Saiz et al. (1999) and Halsband-Lenk et al. (2001a) from NW
Mediterranean, respectively. The carbon content of females was also lower with a
mean of 7.5 pgC female” in our study compared with previous results, mean
carbon weight was 12.4 ugC female™ from NW Mediterranean (Halsband-Lenk et
al. 2001a).

In the present study, the effects of temporal variability in chlorophyll-a

concentration and chemical composition of seston (POC, PON, protein) and C, N
content of female on egg production rates of 7. stylifera were investigated. We
found significant correlation between egg production rate and chl-a concentration
(Spearman Rank Correlation, r, =0.88 P<0.03). But there is no significant
correlation between egg production rate and POC. It may imply that contribution of
phytoplankton to POC was very small, and phytoplanktonic cells controlled the egg
production rate of 7. stylifera during the study period. The POC:PON ratio has
been used as indicator of the nutritional condition of food, and the egg production
rate of T. stylifera did not related to in situ POC:PON ratio, but the C:N ratio of
female was much more important in determining the observed egg production
rates. It might be suggested that fecundity rates of 7. stylifera are strongly related
to nutritional status of the individual not daily nutritional status of food.
It has been reported in many previous laboratory and field studies, egg production
rate of copepods increases with increasing concentration of chemical components
(protein, lipids, carbohydrates) in their foods (Jonasdottir, 1994; Jonasdottir et al.,
1995; Guisande et al., 1995; Kleppel et al., 2000; Burdloff et al., 2002). In our
study, we have measured only protein concentration in seston and found not to
influence egg production. This poor correlation is unexpected, since protein is
extremely important for female nutrition. However, protein in seston was
significantly correlated with egg diameter.

The egg production of copepod is a complex process affected by numerous
factors including physical and nutritional environment and physiological condition
of organism. This study has shown that the egg production of 7. stylifera in NE
Mediterranean seems to be influenced largely by temperature, phytoplankton cell
concentration and nutritional status of female.
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