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Table 8. OPTIMUM AMOUNT OF PROTEIN NECESSARY FOR THE RECOVERY 
FROM RADLI.TI0N DAMAGE 

Diet groups 
Protein con- Protein con- No. of No. of animals 

Group y-ray tent of diet tent of diet animals survived two 
No. irradia- before irra- after irradia- before weeks after 

tion dlation (%) tion irradiation irradiation 
1 6 6 10 9 
2 6 12 10 10 
3 6 18 9 7 
4 6 24 9 7 
5 6 30 15 7 
6 + 6 6 20 7 
7 + 6 12 20 8 
8 + 6 18 20 14 
9 + 6 24 19 4 

10 + 6 30 19 4 
11 + 18 6 20 5 

The results are given in Table 3. The 6-8 group showed 
the most favourable effects. 

From these results it may be concluded that protein 
diet after, as well as before, irradiation had a pronounced 
influence on the mortality of whole-body irradiated mice, 
and that excessive supplement of protein after radiation 
produced unfavourable effects. Jennings1 reported high 
susceptibility of protein-depleted rats to whole-body 
X-irradiation. His results were essentially in accordance 
with ours. Smith 2 observed little effect of protein reduction 
or enrichment after radiation, which was contrary to our 
results. 
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BIOLOGY 

Occurrence of Discocoty/e sagittata on Sea 
Trout 

Discocotyle sagittata Leuckart is a well-known mono
genetic trematode found on tho gills of European sal
monids1-3. So far as I am aware it has previously only 
been found on hosts caught in fresh water, and it is there
fore of interest to record it from sea trout (Salrno trutta L.) 
caught in the sea. 

During 1953-61 inclusive, sea trout caught by beach 
seine in Port Erin bay were examined for their ecto
parasites. The gills of each fish were removed soon after 
capture and examined under a binocular microscope. The 
numbers infested with Discocotyle are given in Table I. 

Table 1. NUMBERS OF SEA TROUT INFESTED WITH Discocotyle sagittata 
Sea trout examined 

Males 30 
Females 132 
Total 162 

No. infested 
6 (20·0%) 

32 (24·2%) 
38 (23·5%) 

The number of worms varied between 1 and 14 per 
infested fish with a mean of 4·2. Out of 151 worms, 117 
(77·5 per cent) were on the first gill arch, 15 (9·9 per cent) 
on the second, 11 (7·3 per cent) on the third and 8 (5·3 per 
cent) on the fourth gill arch. Compared with the data 
given by Llewellyn and Owen4 for Discocotyle on trout 
from fresh water, the percentage infestation is much 
lower, although the mean number of parasites per infested 
fish is much the same. Furthermore, at Port Erin a much 
higher proportion of parasites was found on the first gill 
arch. 

There are insufficient data to distinguish definite 
seasonal fluctuations in the incidence of Discocotyle. Sea 
trout were caught in all months of the year with a peak in 
spring, and although Discocotyle was recorded in all 
months except December-February inclusive, its absence 
at that time may have been due to low fishing effort. 
Specimens of Discocotyle were usually producing eggs 
whenever they were found. The eggs appeared normal, 
but attempts to hatch them in salt water or fresh water 
were unsuccessful. 

As it has now been found on hosts in both marine and 
fresh waters, it would appear that Discocotyle possesses 
osmoregulatory powers. It is also possible that we are 
dealing with two closely related species, but I could find 
no differences in whole mounts of Discocotyle from sea 
trout caught in the sea and brown trout from fresh water. 
Furthermore, Frankland• notes an instance of a rainbow 
trout which had been gradually acclimatized to sea water, 
and which was found to harbour healthy specimens of 
Discocotyle sagittata. 

Some simple experiments showed that Discocotyle is 
capable of osmoregulation. Discocotyle from sea trout 
survived for at least 48 h after direct transfer from sea 
(S = 34 parts per thousand) to fresh water. In the reverse 
case, however, a period of acclimatization may be necessary, 
for specimens of Discocotyle from fresh water brown trout 
did not survive transfer to full sea water, although they 
would tolerate 50 per cent sea water for at least 48 h. 
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Daily Age Markings on the Shell of 
Cuttlefishes 

MucH information concerning the growth of the shell in 
mollusca is available, and this indicates the close relation 
between growth of shell and physiological periodicity of 
the living body1 • 

As was pointed out by Appellof2, Naef3 and Yasuda4, 

the formation of the stripe pattern on the shell of cuttle
fishes shows a set periodicity. Yagi5, who followed the 
growth of the shell stripe pattern of Sepia esculenta Hoyle, 
contends that, although the shell stripe pattern increases 
with the age, a double resultant sigmoid growth-curve 
holds (with age as the basis) good to this case, that is, 
that the periodicity of formation of shell stripe pattern is 
about 2 days at the stage immediately after hatching, 1·5 
days at the most rapid growth stage and about 9 days at 
the latter stages of growth with less formative force. This 
gives an average of about 3·5 days throughout the whole 
period of growth. However, since Yagi's results are based 
on the assumption that the hatching date is July 1 for 
Sepia esculenta and that the environmental conditions are 
the same for all individuals, certain errors become involved. 

Immediately after hatching, the cuttlefish has a frail 
shell. On the dorsum of the shell, there are observed a 
distinct Wurstlamellen, and, in the striated area of the 
ventrum of the shell, there are as many stripe-lines as 
Wurstlamellen are formed. The number of the shell stripe
lines is 7-8 for Sepia officinalis• just hatched, 6-8 (7 
average) for Sepia esculenta, 7-9 (7·8 average) for the Sepia 
subacitleata, and 7-8 (8 average) for Sepiella rnaindroni 
(Table 1). These numbers of stripe-lines increase with 
growth. 

The periodicity of formation of the stripe-pattern of the 
shell of Sepia esculenta is affected by nutritive and environ
ment conditions such as deficiency in feed, lower salinity 
of the surrounding sea-water, lower oxygen content, lower 
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