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Effects of Temperature on Egg Production of a Warm-Water Copepod
Oncaea venusta PHILIPPI (Poecilostomatoida)*!?

Kazumasa HIRAKAWAY

Abstract

In terms of egg production, the copepod species Oncaea venusta PHILIPPI is more
successful during warm seasons in Toyama Bay, southern Japan Sea. This paper exam-
ines the relationship between reproduction and temperature based on laboratory experi-
ments. Female O. venusta bearing two egg sacs, which were collected from the bay, were
reared in the laboratory under excess food conditions at different temperatures. Brood
size was more pronounced at 20-27.5C (total brood size; mean 94-100 eggs/female). In
contrast, egg hatchability (the release of both egg sacs) and subsequent egg-laying was
markedly constrained at the highest (30C) and at lower temperatures (<15C); few of the
initial eggs hatched out at 10°C. Egg production rate of O. venusta (mean 8-12 eggs/
female/day) obtained at temperatures >20°C was similar to the range of that for the
genus Oncaea and related species living in other regions. The results suggest that O.
venusta may intensify its breeding activity at higher temperatures, especially in the range
25 to 27.5C in the Japan Sea, as seen in tropical oceans.

Key wards : Egg development time, egg production, Japan Sea, Oncaea venusta, hatching
temperature, Toyama Bay
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Fig. 1. Maps showing the location of Toyama Bay (left panel), and position of the
present sampling station in the central part of Toyama Bay (right panel).
Bathymetric contours (200, 500, 1000 and 1200m) in Toyama Bay are also
shown.
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1990 1991
Seasonal variations in the total number (solid line) and the number of oviger-
ous females (shaded) of Oncaea venusta in relation to surface water tempera-
ture (broken line) at the station in the central part of Toyama Bay from

February 1990 to January 1991. Sampling dates are indicated by solid tri-
angles on the bottom abscissa.
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Day-night vertical distribution of the total number (solid line) and the number
of ovigerous females (shaded) of Oncaea venusta in relation to the vertical
temperature profile (left panel) at the station in the central part of Toyama
Bay in September 1986.
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Table 1. Initial brood size, development time of eggs to hatching and the number of females with
100% hatchability of Oncaea venuata at six temperatures. Each experiment was conduct-
ed with a single female with two egg sacs. Values are means = 1SD except 10°C.

Temp. No. of No. of females with Egg development Brood size
C) experiments 100% hatchability® time (days) (No. of nauplii/female)
10 10 1™ >24.0 >14.0
15 9 9 7.2+3.1 78.3+£16.9
20 10 10 5.0%£1.6 91.7438.0
25 10 10 3.3£1.3 69.7+32.4
27.5 10 10 2.8+0.9 72.0%+32.1
30 10 10 2.0+0.0 83.6+20.3

2 determined for the initial release of both egg sacs. ™ incomplete hatchability.

Table 2. Secondary brood size, development time of eggs to hatching and the number
of females with 1009 hatchability of Oncaea venuata at five temperatures.
Values are means *+ 1SD except for 15°C and 30°C.

Temp. No. of females with Egg development Brood size
C) 1009% hatchability® time (days) (No. of nauplii/female)
15 1 12.0 33.0
20 6 7.3+£0.5 22.5+15.5
25 6 5.0£0.6 35.8+21.3
27.5 5 5.8%+2.9 18.4+17.8
30 1 6.0 0.0

2 determined for the secondary release of both egg sacs.
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Table 3. Total brood size (E), reproductive period (D) and egg production rate (E/D) of Oncaea
venuata at three temperatures. Values are means + 1SD.

Temp. Reproductive period® Brood size Egg production rate
C) (days) (No. of nauplii/female) (No. of nauplii/female/day)
20 12.8+3.7 99.8+16.4 8.1+£1.7

25 8.3£2.3 93.7+34.4 12.4+6.3

27.5 9.8+6.3 97.6+44.1 11.5+6.4

@ duration from the start of experiments to the secondary release of both egg sacs.

Table 4. Comparison of the egg production rate in laboratory experiments for the genus Oncaea.

Species Location Mear/lfrelrlilnaﬂlaee/rdzgeggs Tem%)%r)ature Reference
Oncaea venusta Indian Ocean 12.0-15.0 29% SAZHINA (1985)
Oncaea venusta Japan Sea 8.1 20 This study

(Toyama Bay) 11.5-12 .4 25-27.5  This study
Oncaea media Indian Ocean 10.0 299 SAZHINA (1985)
Oncaea conifera Indian Ocean 11.0-12.0 299 SAZHINA (1985)
Oncaea meditervanea  North Atlantic 5.3-13.3 20 PAFFENHOFER (1993)

(off Georgia)

@ estimated from data published by PLOTNIKOV ef al. (1985a, b).
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