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Dear Bob: 

This i s an in te r im repor t on the pa ra s i t o log i ca l work completed 
since my account prepared l a s t August. 

Dissections were ca r r i ed out u n t i l the second week of March 
t h i s year , by which time we had examined 300 more f i sh . These 
included samples from New South Wales (10 3 f i s h ) , Papua-New Guinea 
(60), Cal i fornia (30), Ecuador (20), and New Zealand (80). The 
revised mul t ivar ia te analysis comparing differences between areas 
i s not ye t complete. I am ed i t i ng the data f i l e so tha t comparisons 
w i l l be based on one length group, namely 4 4 to 5 3.9 cm. 

Before doing the area analysis I want to complete the schooling 
ana lys i s . For the l a t t e r , a f t e r t ry ing a var ie ty of methods, I have 
s e t t l e d on a comparison of variance in pa r a s i t e number with, and 
between, schools . This was my o r i g i n a l in ten t ion (mentioned to you 
in my l e t t e r of 19 January, 19 81) but I had re jected the approach 
because my t r i a l run f a i l e d . I had not transformed the data! 

At the moment I seem to have two conclusions t ha t may be useful 
t o you. 
1) Vi r tua l ly a l l the 44 to 54 cm fish caught off New Zealand have 

recently ar r ived from the t rop ics and have not been recru i ted as 
post larvae in New Zealand waters" 

This conclusion was given as an assumption in my e a r l i e r report 
(August 1981). You pointed out the assumption was not necessar i ly 
va l id . However, I have since assessed i t from a pa ra s i t o log i ca l 
po in t of view and find the evidence in i t s favour i s overwhelming. 
I w i l l ou t l ine the p o i n t s . 

George Habib and Sandy have shown tha t the d i e t of New Zealand 
fish i s d i f fe ren t from fish in the t r o p i c s , being almost t o t a l l y 
euphausids in New Zealand, and largely f i sh , squid and stomatopods 
in the t r o p i c s . One would, there fore , expect the pa ra s i t e fauna 
derived from food organisms to be qu i t e d i f fe ren t in the two a reas . 
Though the l i f e cycles of the skipjack pa ras i t e s are unknown, we can 
in fe r which pa ra s i t e s are l i ke ly to be ingested from work on re la ted 
spec ies . From t h i s , i t seems tha t most of the skipjack pa ras i t e s are 
probably picked up via the food. Pa r t i cu l a r ly important in th i s group 
are the didymozoids. Eight species of didymozoids were frequently 
encountered in fish from t rop i ca l waters (Table 1) . The same eight 
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species were just as common in fish from New Zealand. The similarity * 
is remarkable considering the diets of the fish are so different. 
It is unlikely that larval didymozoidl/^Pound in a wide range of 
intermediate hosts in both tropical and temperate wa/ters because as 
a family didymozoids are more or less restricted to the tropics. 
For example, Yamaguti (19 70) reported 84 different species of didy
mozoids in the fish around Hawaii, yet no didymozoids were reported 
from fish along the Pacific coast of the northern United States 
(Pratt and McCauley, 1961) or along either coast of Canada (Margolis 
and Arthur, 19 79). Only two or three species are found in the seas 
around Great Britain. None have been reported in fish from New 
Zealand (Hewitt and Hine, 1972). It is thus highly unlikely that all 
eight common tropical species of didymozoids could be picked up by 
skipjack in New Zealand waters. 

It is also unlikely that the fish become infected when they are 
juveniles and then keep them for life. Adult didymozoids are 
thought to have a relatively short life span. 

So we have to conclude that the 44 to 54 cm fish caught in 
New Zealand, until relatively recently had a diet very similar to 
their peers in the tropics, and this is not a diet that can be found 
in New Zealand waters. 

2) New Zealand fish over 58 cm have not recently arrived from the 
tropics. They appear to have been in temperate waters since 
they first left the tropics at 4 4 to 5 4 cm. 

In skipjack, the larval tapeworm Tentacularia coryphaenae is 
relatively evenly distributed over the central and western Pacific 
(Fig.l) . (The lack of variability in the numbers of parasites is 
a trifle misleading as some small samples were heavily infected, 
such as those from New Caledonia and P.onape.) 

In the tropics, the number of larvae increases with the size of 
the fish (Fig.2). The hump in the graph at.around 50 cm.is due to 
a predominance of Marquesas fish in the samples, as these fish 
tended to be more heavily infected. 

The parasites are long-lived, almost certainly living as long as 
the fish. No dead ones or scar tissue were ever found. Thus, in 
the tropics fish evidently pick them up throughout their life. In 
New Zealand, however, the number does not increase. The fish arrive 
with a full complement of larvae and no more are added. The slight 
reduction in the average number suggested by the graph may be an 
artifact produced by the worms becoming more difficult to spot as 
the fish increases in size and the peritoneum and adjacent muscle 
thickens. 

Tapeworms pass from host to host by ingestion. There is no known 
exception to this rule. Skipjack then almost certainly become in
fected by eating infected food. As the large New Zealand fish have 
no more parasites than the 44 to 54 cm fish that recently arrived 
from the tropics, the large fish have evidently been without a 
tropical diet since they were 44 to 54 cm. Of course they may not 
necessarily have been around New Zealand all the time. 
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That is as far as I have got at the moment. Let me know if 
you think I have made any other assumptions that are invalid. 

I will not be able to be at the skipjack meeting in August 
as at that time I will be attending the Fifth International Congress 
of Parasitology in Canada. One of the things we will be discussing 
is parasites as biological tags. I hope to pick up some extra ideas 
that I can use in preparing the final report which I will start on 
my return in September. 

Yours sincerely 

R. J. G. Lester 



\ „ b U . AVERAGE NUflBER OF DIDYMOZOIDS IN SKIPJACK 
(ALL LENGTHS) FROM TWO 

DlDYMOPROBLEMA FUSIFORME 

DlDYMOCYLlNDRUS FILIFORMIS 

DlDYMOCYLINDRUS SIMPLEX 

LOBATOZOUM MULTISACCULATUM 

OESOPHAGOCYSTIS DISSIMILIS 

KOLLIKERIA SP. 

ZONI 

DiDYMOCYSTOIDES INTESTINOMUSCULARIS 

COELIODIDYMOCYSTIS SP, 

LAGENOCYSTIS KATSUWONI 

UNIVITTELANNULOCYSTIS KATSUWONI 
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45 
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