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times when the salinity there was somewhat higher. 
When the salinity afterwards decreased, H. spinulo8U8 
was able to adapt to the modified conditions. A similar 
process presumably occurred in the case of Tessiarsuk, 
which probably contained water of a much greater salinity 
before the land rebounded in more recent times partially to 
isolate it from the sea. Since the closest recorded population 
is more than 500 miles distant it is probable that the range 
of H . spinulosus has shrunk considerably during the last 
few millennia. 

Other faunistic parallels exist between Tessiarsuk and 
the Baltic Sea despite the great disparity in size. Besides 
Macoma baltica and Mytilus edulis, Tessiarsuk also con
tains populations of the amphipod Pontoporeia femorata 
and the medusa Halitholus cirratus, all common forms in 
the Baltic. 
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A Decline in the Occurrence of Diphyllo
bothrium Plerocercoids in the Trout Salmo 
trutta L. of Llyn Padarn, Caernarvonshire 

A SURVEY of the parasites of the trout, char, stickleback, 
minnow and eel in Llyn Padarn was begun in April 1963. 
The trout Salmo trutta L. and the char Salvelinus alpinus 
perisii (Giinther) were heavily infected by the plero
cercoids of Diphyllobothrium ditremum (Creplin, 1825) 
and Diphyllobothrium dendriticum (Nitzsch, 1824) which 
were found encapsuled in the viscera and body wall. 
The parasite survey was continued in 1964 when a marked 
fall in the occurrence of Diphyllobothrium plerocercoids in 
the trout was noted. Observations made in 1965 showed 
a further fall in the numbers of the plerocercoids in the 
trout. The numbers of plerocercoids present in the char 
r emained more or less constant throughout the period of 
investigation (see Table 1). 

In 1963 and 1964 a random selection of the trout 
population was sampled. In 1965 only trout longer than 
15 em were examined because smaller trout were found 
rarely to be infected by plerocercoids of Diphyllobothrium. 
All char examined were longer than 16 em. All capsules 
were opened and the living plerocercoids were relaxed in 
-cold water and preserved for further examination. Full 
d etails of the biology of the plerocercoids will be published 
later. 

Table I shows that the mean number of D. ditremum 
and D. dendriticum per trout fell during the period 1963-
65, while the ratio of occurrence of the two species 
r emained constant. The numbers of plerocercoids in the 
-char did not decline. 

The f~ll in occurrence of plerocercoids in trout indicated 
that a change has taken place in the numbers, habits, or 

reactions to the parasite of one or more of the host 
animals involved in the life-cycle of the two species of 
tapeworm. No decrease in the numbers of the de:fi:hitive 
hosts (gulls in the case of D. dendriticum and cormorant 
in the case of D. ditremum) has been observed during the 
investigation, nor is there any indication that the plank
tonic fauna of the lake has radically changed. These 
considerations, together with the fairly constant level of 
infection in the char and a. recorded increase, from 1963 
to 1965, of the number of capsules containing dead 
plerocercoids in trout, strongly suggest that the trout 
have developed an increasing immunity to the Diphyllo· 
bothrium. 

A review of epidemics caused by plerocercoids of 
Diphyllobothrium in trout in the British Islt>s was presented 
by Fraser', but it is unfortunate that the fate of these 
outbreaks is not known. The date of the first occurrence 
of plerocercoids in the trout of Llyn Padarn is not certain, 
but the Gwynedd River Authority officials have only 
noticed the worms since 1959. The infection may have 
been building up at this time, and have reached a peak 
about 1961-62. Our observations have been carried out 
during a. decline in the level of infection in the trout. 
We are continuing the observations in order to see the 
future pattern of the in(ection in the trout which may 
follow one of three possible trends: the infection of 
Diphyllobothrium may eventually die out, or may remain 
at a. low level, similar to that found in the trout of Llyn 
Tegid (Bala Lake), or there may be cyclical changes 
between high and low levels of infection. In Llyn Padarn 
the presence of the infected char will affect the occurrence 
of the plerocercoids in the trout, by acting as a reservoir 
for the infection of the definitive hosts and the continua
tion of the life-cycle. As there has been no marked decline 
in the numbers of plerocercoids in the char, it is difficult 
to envisage the infection dying out completely in the trout. 
W~ thank Mr. H. Evans, Fisheries Superintendent of 

the Gwynedd River Authority, and his staff for their help. 
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MICROBIOLOGY 

Observations on the Gametogenesis of 
Plasmodium vinckei 

MANY authors in the past have observed the disappearance 
of ga.metocytes of certain blood protozoa as a result of their 
continuous and prolonged mechanical . transmission, This 
phenomenon was especially investigated by Vincke1, Rod
ha.in', Jadin, Yoeli and Pierreux•, and by Michiels• in 
strains of Plasmodium berghei maintained in the laboratory 
for years by 'syringe passages'. The rodent malaria 
parasite Plasmodium vinck(,i•, isolated i,n 1952, behaves· 
similarly. 

It has recently been observed by Vincke, Scheepers
Biva and Bafort6 that P. berghei ( Vinckeia from Garnham 7) 

which has lost its ability to produce ga.metocytes could 

Table 1. INFECTION OF TROUT AND CHAR OF LLYN PADA.RN BY Diph7Jll00othrium ditremum AND D. dendriticum 

Number offtsh 
l\fean lengt.h offtsh 
Length standard deviation 
:Pen•entage of ftsh with D. dittemum 
:Percentage of ftsh with D. dendriticum 
Total number of D. ditremum pleroeereoids 
·rota! number of D. dendriticum pleroeereoids 
:Me·ln number of D. ditremum pleroeereolds per ftsh 
Mean number of D. dendriticum pleroeereolds per !Ish 
:Ratto of mean number of D. dendriticum to D. ditremum 

pleroeereolds 

1963 
13 
22 ern 
± 8·2 ern 
77 
46 

1,100 
191 
84·6 
14·7 
1: 5·8 

Trout Char 
1964 1965 1963 1964 
17 48 6 23 
23·7 ern 22·2 ern 21 ·0 em 1Q·2 em 
± 8·1 ern ± 2·9 ern ± 5·8 ern ± 2·0 ern u % roo 100 
65 31 roo 96 

651 148 331 aa!l 
19& 28 23 180 
38·3 3·1 66·2 24·3 
11·6 0·6 4·6 7 ·8 

1 : 3·3 1 : 5·2 1 : 14·4 I : 3·1 

1965 
30 
20·6 ern 

±1·8 ern 
93 

100 
l,O!l4 

360 
36·5 
12·0 
1:3 
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