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RESPIRATION IN CHONDRACANTHUS ZEI

DE LA ROCHE (COPEPODA)

By S. KR1SHNASWAMyl

Department of Zoology, University, Southampton

(Text figs, 1-3)

In spite of the keen interest evinced in the taxonomy of the parasitic copepods,
there is little information on their metabolic rate, though the respiration of
free-living forms has been studied by such workers as Marshall & Orr
(1955, 1957), Clarke & Bonnett (1939), Zeuthen (1947), Raymont & Gauld
(1951), Gauld & Raymont (1953) and Conover (1956). Since the rate of
oxygen consumption is a reflexion of the metabolic rate of an animal, it was
felt that a study of the rate of oxygen consumption of a copepod parasite
would be of interest. Chondracanthus zei De la Roche, I8II, is easily available
and large.

C. zei is found on the gills and gill-arches of Zeus faber and is 'almost always
present' (Oakley, 1930). Usually two to three parasites are found in each fish.
It is a relatively large parasite, about 1'3 cm, and weighing up to 200 mg.
It shows little movement in life except for occasional twitches, and is so deeply
embedded in the tissue as to form a deep wound.

MATERIAL AND METHODS

The work was carried out at the Marine Biological Laboratory at Plymouth. The
respiratory rate was followed in a Warburg manometer. Two to four animals, depending
on their size, were used in each flask with 3 ml. of sea water; the CO2 was absorbed
by a roll of starch-free filter-paper dipping into 0'2 ml. of 20 % KOH contained in the
central wall of the flask. The manometers were shaken at sixty oscillations per minute.
It was found that shaking did not damage the animal nor apparently in any way
depress the respiratory rate. Pressures were corrected every 15 min and each experi
ment lasted for 3 h approximately. In all thirty-seven experiments were performed,
but on occasions the same animals were used in more than one experiment owing to
the difficulty in procuring enough material. All the experiments were carried out at
20° C. After each experiment, the animals were transferred on to filter-paper and
weighed, and were then dried to constant weight in an oven at rooo C.

RESULTS AND DISCUSSION

The overall respiration rate varied from 19 to 30 fLl.per copepod per hour.
The same results expressed as oxygen consumed per mg dry weight per hour
varied from O· 19 to 1·8 fLl.depending on the size of the animal. There is a wide
scatter (Fig. I), especially in the smaller animals (50-60 mg range), which may
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partly be due to individual differences in respiratory rate. Nevertheless, the
rate of oxygen consumption evidently shows a fall with increase in weight as
has been shown in many poikilotherms by Zeuthen (1947). It is interesting
to find a similar relationship for parasitic forms also. Yon Brand (1953)
mentions a similar trend in many endoparasitic animals, but unfortunately no
information is available for comparison on external parasites.
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Fig.!. Variations in the rate of oxygen consumption with body weight.

Marshall & Orr (1955, p. II5) observed that immediately after capture
Calanus has a considerably higher respiration rate than some hour~ later, the
fall being marked in the first few hours and not noticeable after about one
day. Raymont & Gauld (1951) also found a similar fall in respiratory rate
with time. During the present study the same trend was observed: the
respiratory rate remained steady over a period of 3 h, but thereafter decreased.
The results of a few experiments run continuously for 8 h clearly show that
at the end the respiratory rate had fallen to a sixth of the initial rate (Fig. 2).
This fall in respiratory rate probably explains much of the wide scatter in
Fig. I, since the same set of animals was used in more than one experiment.
Experiments using the same animals on the second and third days also
revealed a similar fall in respiratory rate (Fig. 3). However, on transfer to
fresh sea water after each experiment, there appeared to be recovery in the
rate, as evident from the gradual slope of Fig. 3. It is therefore probable that
the decline in respiration was partly dependent on the oxygen tension in these
long-term experiments.

The rate of oxygen uptake in Chondracanthus appears to be low as com
pared with a free-living copepod such as Calanus finmarchicus. A Calanus
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weighing 0'30 mg respires 0'75 fLl. 02' a relatively very large parasite
weighing 200 mg requires only 0·19fLl./mg dry wt/h. This difference is
presumably correlated with the parasite being less active.

A calculation shows that a Chondracanthus weighing 200 mg will require
3.85 % of its own body weight of food for its maintenance according to the
O2 uptake. In his review of Chondracanthidae Oakley (1930) states that these
parasites probably live on a mixed diet of flesh and blood, and therefore the
damage to the host must be considerable.

lj

•
~

• ~
•

>-
~•

"
•

""

•
~

!:j

•6"

•

~

• •
I

.II.,,,
2

345678 244872

Time (h)

Time (h)

Fig. 2

Fig. 3

Fig. 2. Fall in respiratory rate with time, in experiments run for 8 h continuously.

Fig. 3. Fall in respiratory rate with time, in experiments done on successive days.

In many animals a relationship has been established between surface area
and respiration (Zeuthen, 1947, 1953). In a large parasite, like Chondracanthus,
which lacks an efficient circulatory system, most of the oxygen required will
have to be obtained by diffusion. Krogh (1941) pointed out that mere
diffusion through the body surface may be insufficient to supply all the oxygen
required in animals larger than 2 mm. It is therefore possible that the number
of projections from the body surface helps to increase the surface area.
Furthermore, Chondracanthus being located on the gill-arches is thereby
exposed to a constant flow of fully oxygenated water so that the rate of
diffusion of oxygen is maximal.

The author is indebted to Prof. J. E. G. Raymont of Southampton Uni
versity for suggesting this problem and for helpful suggestions and criticisms.
He also thanks the Director and Staff of the Marine Biological Laboratory,
Plymouth, for the unfailing courtesy shown to him and for help and facilities.
He is grateful to Dr E. D. S. Corner and Miss J. Lance for discussions and
suggestions.
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SUMMARY

The rate of oxygen consumption in Chondracanthus zei varied from 0'19 to
l·g fL1./mgdry wt/h depending on the body weight. There is a fall in respira
tory rate with time. The metabolic rate as reflected by O2 requirements shows
that the animal may consume about 3'85% of its own body weight of food
per day.
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