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Copulation in Calanoid Copepods 
IN the course of picking out copepods for experi

ments on their feeding, respiration and other activities, 
I have made a number of incidental observations on 
the manner of pairing in four species of calanoids 
(Centropages hamatus, Temora longicornis, Eurytemora 
velox and Acartia clausi), which so far as I know has 
previously been described in only one calanoid genus, 
Diaptomus1• 

In all these species the process of pairing and the 
transfer of the spermatophore are substantially the 
same. Whether the male actively pw-sued the 
female could not be det ermined ; the first event in 
the pairing which was observed was the seizing of 
the female by the male. This was done by the same 
means and in nearly the same position on every 
occasion when it was observed. The male held the 
female arow1d the terminal segment of the urosome 
or the caudal rami by means of the right geniculate 
antennule, the distal part of which was so far reflected 
that its terminal segments crossed the middle region 
of the antennule. A pair of copepods might remain 
for several minutes in this position, and two specimens 
of Eurytemora remained paired in this position for 
several days in a watch-glass. As the pair swam 
about, the female made vigorous efforts to shake off 
the grip of the male and often succeeded. For his 
part, the male attempted to exchange his first grip for 
a second in which he gripped the female either 
immediately in front of, or immediately behind, the 
genital somite by means of the fifth leg or legs 
(figures of the fifth legs of these species are given 
by Sars2 and Gurney3 ). In most pairs the two 
animals were lying head to tail with their ventral 
sides opposed, but in one pair of Centropages both 
had their dorsal sides uppermost and their urosomes 
so flexed that the genital somites were opposed. 
Centropages habitually holds its urosome dorsally 
flexed , so that this is a more natw·al position for 
copulation in this genus than might at first appear. 
Since the animals often 'danced' violently in 
this phase of pairing, it was sometimes difficult to 
make out the exact position in which they were 
lying. 

It was very easy to determine whether or not a 
spormatophore had been transferred after the pair 
had separated, since the spermatophore attached 
to the genital somite is easily seen ; but the actual 
transfer was never observed. Sars2 says of Euchaeta, 
and Wolfl of Diaptomus, that the spermatophore is 
placed on the genital somite of the female by the 
left fifth foot of the male. I found some preserved 
males of Euchaeta norvegica in which the minute 
forceps at the tip of this leg was fixed holding the 
neck of a spermatophore, but I was unable to de
termine whether a forceps of this kind was UBed in 
the species I observed. 

Females examined after copulation had only a 
single spermatophore attached to the genital somite, 
and usually the pair separated after this second stage 
of copulation. In a few cases, however, after transfer 
of the spormatophore the male reverted to his first 
grip, holding the urosome of the female with his 
antennule. Although it was never actually seen, it is 
possible that a male might clasp the female again 
with the fifth leg and transfer a second spermato
phore-three or four are occasionally found on one 
female. 

The species in which pairing has been described 
belong to widely separated families of the Calanoida2•
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but the course of events in pairing is identical in all 
of them. It seems reasonable to infer that pairing 
follows very much the same course in all the calanoids 
which have geniculate antennules and clasping fifth 
legs, that is, in twelve of the twenty-six families into 
which Gurney• divided the Calanoida. In most of 
the remaining families the fifth legs clearly form a 
clasper which, like that of Euchaeta, is used in the 
way suggested above, but the antennule is not 
geniculate and we have no information about the 
first phase of copulation. 

The observations described were made in the 
Zoology Department, University of Southampton, 
and in the Marine Station, Millport. 
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Growth of Fowl Plague Virus in 
Macrophages and Giant Cells 

THE fowl plague virus strain 'Rostock' has been 
grown in monolayer tissue cultures of macrophages. 
The virus grows rapidly in these cells, producing 
characteristic cytopathogenic effects. 

The macrophage tissue cultures were prepared 
from heparinized whole chicken blood which was 
centrifuged to isolate the white blood cells. After 
18-24 hr. incubation the cultures are thoroughly 
washed with Earle's saline, which removes any 
remaining red blood cells since only the leucocytes 
firmly adhere to the glass. The nutrient medium 
throughout this work consisted of 20 per cent chicken 
serum, 5 per cent embryo extract, and 7 5 per cent 
Earle's saline. The Earle's saline was buffered to 
maintain a pH in the carbon dioxide incubator 
between 6·5 and 7·0. 

The growth of fowl plague virus on 4--5-day old 
macrophage monolayers has been studied by measur
ing the release of new infectious particles into the 
medium, the infectious units being assayed by the 
Dulbecco plaque technique on chick embryo fibro
blasts1. After a latent period varying between 
1 and 2 hr., there is an exponential release of virus 
which lasts between 3 and 4 hr. The cells are drastically 
altered during this time. Already after I hr. they 
cannot be stained by the vital dye, neutral red. 
Between 6 and 8 hr. after the start of infection, 
practically all the cells have rounded up and are 
destroye<l. 
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