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ABSTRACT 

Boyce, N. P., Z. l<abata, and L. Margolis. 
distribution, detection, and biology 
Myxozoa), a parasite of the flesh of 
Fish. Aquat. Sci. 1405: 55 p • 

1985. Investigations of the 
of HennegU{a salmlnicola {protozoa, 
Pacific sa mono Can. Tech. Rep. 

Cysts caused by the myxosporean (protozoa) Henne9u~a salminicola (or 
H. zschokkei), and measuring up to 15 nun in diameter, occur 10 the flesh of 
the five species of Pacific sal ilion common to the North American and Asian 
coasts. Although HennegU~a is not of public health significance, the presence 
of the cysts adversely at ects the marketability of some fresh, frozen, or 
smoked products. In canned products, the cysts are not readily evident. 

Recent studies in British Colulnbia have demonstrated marked 
differences in infection prevalence among salmon species and stocks, the order 
of decreasing prevalence by species being coho, sockeye, chinook, churn, and 
pink salmon. Major variations occur among stocks of a single species, even 
from localities in close proximity. In general, stocks from the middle and 
upper reaches of large river systems (e.g. Fraser, Skeena, Nass) and 
apparently from mainland coastal strealns in the southern half of British 
Columbia (although sampling in the latter area was limited) are free or have 
very low rrevalences of infection. 

Althuugh the mechanism of transmission of the parasite remains a 
mystery, infection was shown to take place in fresh water as juvenile salmon 
become infected before seaward migration. This largely explains the inter
species differences in infection prevalence, the species with the shortest 
freshwater life, pink salmon, being exposed to infection for the shortest 
time, and coho and sockeye salmon, with the longest freshwater life, being 
exposed for the longest time. The parasite and the cysts are slow to develop, 
rarely being macroscopically evident in seaward migrants. In spawning adults, 
cysts reach their largest size in species with the longest average ocean life, 
e.g., chinook and chum salmon, and are smallest in pink salmon, the species 
with the shortest life span. 

Henne~uya cysts can be detected in whole fiSh with ultrasonic 
equipment used 1n medical diagnostics, offering some promise that a means for 
routine culling of infected fish can be developed. At present, the best 
approach to reducing economic loss due to Hennegu~d seems to lie with 
selection of fish from uninfected stocks for theresh, frozen, and smoked 
markets. 
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RESUME 

Boyce, N. P., Z. Kabata, and L. M"rgolis. 
distribution, detection, and biology 
Myxozoa), a parasite of the flesh of 
Fish. Aquat. Sci. 140:;: 55 p. 

lJU~. Investigations of the 
of HennegUra salminicola {Protozoa, 
Paciflc sa man. Can. Tech. Rep. 

Un trouve dans la chair de cinq espi'ces de saumon du Pacifique 
repandues pres des cotes de l' As i e et de l' Ameri que du ijord des kystes 
mesurant jusqu'a 15 mm de diametre produits par la myxosporidie (protozoaire) 
Hennegu,Ya salmonicola lou l!. zschokkei). Bien que Henne~ura ne prescnte pas 
de dang~r pour la sunte, la presence de ces kystes nuit a a mise on marche de 
certains produi.s frais, congeles ou fumes. Dans les produits mis en 
conserve, les kystes ne se voient pas facilement. 

Des etudes real i sees recemment en Col ombi e-BI'i tanni que ont montre 
qu'il y avait des differcoces notables dans le nombre de cas d'infection entre 
les especes et les stocks de saumon, les especes les plus touchees par ordre 
decroissant etant le saumon coho, le saumon rouge, le saumon quinnat, le 
saumon keta et le saumOd rose. 11 ya des fluctuations importantes entre 11'5 
stocks a l'interieu r d'une meme espece, meme entre ceux provenant d'endroits 
tres rapproches. De fa,on generale, les stocks provenant des tron,ons moyen 
et superieur des bassins de grands cours d'eau (par ex. Fle'l',e Fraser, 
rivieres Skeena et Nass) et, semble-toil, Jes cours d'eau cotiers situes sur 
le continent dans la moitie sud de la Colombie-Britannique (bien que 
l'echantillonnage ait ete limite dans ce secteur) ne sont pas co"tamines au 
tres peu. 

Bien que 1e mode d~ transmission du parasite demeure un mystere, on 
a demontre que 1 'infection se produit en eau douce, car les jeunes saumons 
sont touches avant d'entreprendre leur migration vers la mer. Cela expiique 
en grande partie les differences observees entre les espikes po"r ce qui est 
du nombre d'individus contamines, l'espece pa,sant le moins de temps en eau 
douce, le saumon rose, etant exposee le moins longtemps a 1 'infection et 
celles passant le plus de temps en eau douce (saumons coho et rouge) y etant 
exposees le plus longtemps. Le parasite c. les kystes se developpent 
lentement et SOl" rarement visibles a l'oeil nu chez les poissons qui 
s'acheminent vers la mer. Chez les adultes qui frayent, 'es kystes atteignent 
leur dimension maximale chez les especes qui pas sent en moyenne le plus de 
temps en mer, par ex. les saumons keta et quinnat. Les kystes les plus petits 
se trouvent chez le saumon rose, espece dont l'esper'an.:e de vie est la plus 
courte. 

Les kystes de Hennegu¥a peuvent etre deceles chez les poissons 
entiers en utilisant des appare11s a ultrasons dont on se sert en medecine 
pour etablir un diagr,ostic, ce que permet d'esperer la mise au point d'une 
methode d'elimination selective ct systematique des poissons contamines. Pour 
le moment, la meilleure approche permettant de reduire les pertes commerciales 
attribuables Ii Henneguya semble etre de choisir des poissons provenant de 
stocks non contamil,~s pour les mettre sur le marche des produits frais, 
congeles et fumes. 



I NTRODUCTI ON 

The value of the Pacific salmon industry is related not only to the 
volume of catch, but to its quality as well. Anything that reduces this 
quality is economically detrimental. The 4uality of Pacific salmon is 
sometimes adversely affected by a parasite that produces small, fluid-filled, 
creamy-white cysts in the flesh. usually invlsible externally, these cysts 
stand out in striking contrast to the pink or reddish background when the cut 
surfaces of the flesh are exposed, e.g., by filleting (Fig. 1). Fillets 
blemished by these cysts are not readily acceptable, either fresh or smoked, 
in the market place. 

The organism responsible for the formation of these cysts in salmon 
flesh is a parasite known only by its scientific Latin name Henneguya 
salminicola, discovered and described by Ward (1919) from Alaskan salmon. The 
parasite is microscopic and only development of a cyst containing huge 
numbers of the parasite makes its presence visible to the naked eye in the 
flesh of salmon. 

Margolis (1982) briefly summarized the literature dealing with th~ 
impact of this microscopic organism on the quality of salmon. He pointed out 
that because of .he presence of cysts, portions of Cdtches of salmon, 
particularly chum and coho, are on occasion rendered unsuitable for smoking or 
marketing as whole fish. Reports of such occurrences come from several 
European countries (e.g., Denmark) and from Japan. The salmon industry of 
British Columbia, as well as that of the U.S.A., has long been concerned about 
recurring losses suffered because of the presence of Hennegufa in the salmon 
they catch and process. The Far-eastern Asian stocks of Pac fic salmon are 
not immune, the presence of Henneguya being well-known in salmon from the 
U.S.S.R. The natives of Kamchatka shun salmon infected by this parasite, in 
the mistaken belief that by eating it one can contract leprosy. Although such 
beliefs have no basis in fact and can be consigned to the already rich 
collection of anecdotal fish lore, the more real economic impacts of Henneguya 
cannot be ignored. 

It should be stressed that Henne1uya, economically deleterious 
though it is, is harmless from the point 0 view of public health. It is 
strictly a fish parasite that cannot live in or affect warm-blooded animals, 
including man. 

The need for information on an organism that exerts such an 
undesirable effect on the salmon industry is quite clear. In response to this 
need, we mounted an investigation of Henneguya. It was clear from the outset 
that the chances of controlling Henneguya were remote, because the control of 
parasites of wild stocks of fish is rarely possible. The investigation had 
four objectives: (a) to determine the distribution of the parasite in stocks 
of salmon in British Columbia, to enable processors to select stocks free of 
the parasite or with very low prevalence of infection for use in the fresh, 
frozen, or smoked salmon market; (b) to develop, if possible, a method for 
detecting the parasite within the flesh in a nun-destructive way, e.g., 
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without filleting, to permit culling of salmon with cysts; (c) tr find out 
whether its econon' impact can be reduced or avoided aftpr capture of the 
salmon; and (d) to learn more ~hout the biology and tr.1nsmission of the 
parasite to assess the possibi Iity for its control. 

This report Is intended to present our current state of knowledge on 
the parasite and the results of our Investigations to date. 

The Parasite 

Henneguya salminicola belongs to a large group of parasitiC animals, 
the true identity of which continues to perplex scientists. The members of 
this grotln had been classified for many years as Protozoa, I.e. one-celled 
animals. More recent discoveries revealed that their one-celled structure Is 
replaced at a certain stage of life by a Sroop. that consists of six or more 
cells. Possession of several cells would disljualffy them from membership in 
Protozoa. However, there seems to be no other suitable group to accommodate 
them. Hence, Henneguya and its nUl,.drous relatives, collectively known as 
Myxosporea, continue to hang on as a half-tolerated appendage to Protozoa 
within a group labelled Myxozoa. 

As mentioned above, Henneguya changes Its structure In the course of 
its lif., probably passing through several developmental stages. The 
best-known stage Is the spore, shown in Figure 2 and 3. It is a small chamber 
consisting of two valves that could be compared to spoons with very fine, 
tail-like handles. Stuck together with their concave surfaces towards each 
other, they enclose a small space and trail the slender tails. Inside the 
cavity of the spore, in its anterior part, there are two oval vesicles, each 
containing a long, coiled, and hollow thread. The thread is known ;; the 
polar filament and the vesicle itself as the polar capsule. The posterior 
part of the cavity is occupied by an amoeba-like blob of substance, the 
sporoplasm. It is the sporoplasm that Is the infective agent, destined to 
transfer Henneguya to the next host fish. The elaboracely structured spore is 
a kind of space capsule intended to transport the parasite from one host to 
another throu1h the water. The length of the spores (tails included) varies 
from 33 to 54 micrometers (~m). 

The details of the mechanism of transmissloll and its de'/elopment 
within the fi~~ are largely unknown. As will be noted later, salmon become 
lnfect~d as juveniles in fresh water. When the parasite reaches the muscle, 
presumal ~J via the ci rcul atory system, it undergoes a complex process of 
multiplication culminatllig in the development of spores that are enclosed in a 
visible cyst formed of host tissue. When post-spawned salmon decompose, the 
cysts rupture, releasing mYriads of spores to start the cycle allover again. 

Henneguya salminicola infects several species of calmon and their 
close relatives, over a wide geographic area. The full host and distribution 
range is a little difficult to define because of a difference of opinion 
between experts. Russian specialists believe that H. salminicola is simply 
another name for Henneguya zschokkei, a species orfginally reported from 
freshwater whitefish in Europe (Gurley 1894). The latter species Is ~nown In 
the Soviet Union not only from various species of salmon and whitefish, but 
also from several species of no, ·salmonld freshwater fishes. It is found in 



I 

I 

- 3 -

the Far-eastern USSR, as well as in European Russia and parts in between. 
Records come also from western Europe. Whatever the merit of t"e suggestion 
tl'ut !i. salminicola and !i. zschokkei are identical, the species that we call 
by the former of the~c two names is widp.spread in Pacific salmon. Fish 
(1939), who made a preliminary study of this parasite, found it in coho, 
pink, and chinook salmon. He also quoted unconfirmed reports of its 
occurrence in chum salmon. He thought that pink salmon might be the primary 
host for H. salminicola, while coho, chum, and chinook salmon are only 
aCcidentaTly infected. We know now that Henneguya is quite common in all 
species of British Columbia salmon, as well as in steel head trout. It occurs 
throughout the distribution range of these Pacific salmon species (if we 
assume that the. two species of Henneguya are identical), but its distribution 
does not appear to be uniform. More Wll1 be said about this in the section 
reporting on the results of the partial survry carried out in British 
Columbia. 

Patrogenicity 

As mentioned above, Henneguya produces cy,ts in the flesh of the 
infected fish. The cysts create subspherical cavities in the flesh and are 
filled with masses of spores, earlier stages in the development of the 
parasite, and debris of destroyed muscle. They vary from 4 to 15 mm in 
diameter. Tb n largest sizes observed during our studies (up to 15 mm) occur 
mainly in ch~m and chinook salmon. In sockeye, pink. and coho salmon the 
cysts tend to be somewhat smaller (up to 9 mm in diameter). Each cyst has a 
thin wall, deposited by the connective tissue of the fish in an attempt to 
isolate the invading parasite. The cysts are noticeable externally as rounded 
swellings only when located in superficial layers of musculature, close to the 
skin. Otherwise they cannot be seen until the infected fle~h is exposed, 
e.g., by filleting. The size and appearance of the cysts prompted the name of 
"tapi oca di sease" for the i nfecti on with IjenneJl.!!.l@.. 

In all Pacific salmon species, the cysts are found in the 
musculature mainly in the posterior part of the fis (dorsal fin to caudal 
peduncle); they tend to occur along the membranes separating muscle blocks 
from one another. In rare instJnces they are found also along the lower jaw 
and spine, behind the eyes, and in the kidneys. 

Several observers have suggested that the intection of Henne~uya is 
associated with softening of the flesh of salmon. referred to as "milk1ness." 
T' 's topic will be discussed below. 

RESULTS OF RESEARCH ON HENNEGUYA CONDIJCTED AT THE PACIFIC BIOLOGICAL STATION 

The biology uf Henneguya 

The main objective of this aspect of our investigations was to learn 
when, where, and how salmon become infected with h"nneguya. As an ancillary 
activity, a preliminary study was conducted into the development of Henneguya 
in sockeye salmon. 
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The first of these questions (when) has been answered by studying 
(a) hatchery fry of coho salmon before their transfer to semi-natural rearing 
channels, (b) fingerlings after six months of residence in these channels, (c) 
juveniles from the channels at the pre-smolt stage, and (d) smolts during 
seaward migration from the ch~nnels. Live samples of coho salmon at these 
various life history stages were transported from the hatchery to the Pacific 
Biolc~ical Station, maintained live in Henneguya-free water, and killed and 
examine. at various times ranging from four to 22 months after capture. These 
observations have shown that the coho became infected during their first 6 
months of residence in the rearing channels and that the infection increased 
in prevalence and intensity over the entire rearing period. Infect~ons "'ere 
not evident when the coho were removed from the hatchery but developed to the 
mac~oscopically visible stage during captivity. 

The answer to t~e second question (where) is obviously linked with 
that to the first one. Wild coho fry captured in different locations in the 
same stream were maintained as separate groups in tanks at the Pacific 
Biological Station. Later examinations revealed the presence of cysts in some 
groups, but not in others. Although the study was not comprehensive enough to 
allow definitive conclu~ions to be drawn, some preliminary ones are possible. 
As noted above, fish contract the infection during the first few months of 
their freshwater residence. It appears, however, that not all localities are 
equally conducive to the process of infection. Infected coho fry were 
~"ptured in places where carcasses of spawned coho salmon accumulated in the 
absence of rapid currents, but not in areas of rapid flow where carcasses did 
not accumulate. It can be speculated that spores released by decomposing fish 
remain in the neighbourhood long enough to be picked up by the fry. Vigorous 
flushing makes contact between fry and spores less likely. (These apparent 
associations between the type of environment and infection provide clues as to 
a possible method of reducing the prevalence of Henneguya, namely, by removal 
of carcasses of spawned OU" salmon from areas where they are known to be 
heavily infected.) 

The third question (how) concentrated on the mode of infection, 
i.e., on the way in which fish become infected. There are at least two ways 
in which it can be accomplished: the spore can be swallowed directly from the 
water, or it can be ingested by another organism (e.g., some small 
invertebrate) in which a stage infective for fish develops. Within the large 
group of parasites to which Henneguya belongs, information is scanty on the 
mode of infection of the fish hosts. For some species, direct transmission 
via ingestion of spores has been demonstrated. For one species it has been 
recently proposed that transmission of infection requires development within 
an invertebrate in which a stage of the parasite infective to fish is 
produced. Our experiments, whi ch i ncl uded a) di rc-:t i ntroduct i on of spores 
into the stomachs of fry, b) exposure of fry to den.1! concentrations of 
spores, and c) exposure of small crustaceans and aquatic 1 arvae of certai n 
insects to spores, did not succeed in clarifying how juvenile salmon become 
infected with Henneguya, although both fry and invertebrates ingested spores. 

The study of the development of Henneguya in sockeye salmon between 
the smolt and the adult stage showed that some smolts al ready carried barely 
visible cysts. This indicates that Henneguya within them had enough time to 
move from the intestine to the musculature and to build up in it a large 
enough mass to be recognizable under low magnification. The earliest (and 
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smallest) cyst found was 73 ~m in diameter and did not contain spores, It was 
located in the membrane separating adjacent blocks of muscle. Spores were 
found in cysts only after the smolts had been kept a whole year in captivity 
in sea water. The smallest cyst containing spores was 300 ~ in diameter, 
although some cysts were free of spures even at a size of 1. 7 mm. The largest 
cyst, found in a sockeye salmon after 15 months of captivity, was 4 mm. All 
these cysts were much smaller than the spore-filled cysts found in returning 
adult salmon. It can be deduced, therefore, that the parasite continues its 
development within the fish throughout the entire period of its host's sea 
1 i fe. 

The most important findings of this part of the investigation were 
the determination of the fact that HenneguTa infects salmon very early in the 
latter's life, that infection takes place n fresh water (some scientists 
previously believed that salmon became infected in the ocean), and that 
different types of environment might differ in their potential for infection. 

Investigation of the suspected "milkiness" of salmon flesh allegedly caused by 
Henneguya 

The phenomenon of "mil k i ness," reported by some observers, was 
assumed to be due to'the liquefaction of salmon flesh in the vicinity of the 
cysts of Henneguya. Studies of sockeye salmon infected with this parasite 
yielded no evidence of this condition nor clues as to its possible cause. 
They included examination of salmon treated in various ways, under different 
storage temperatures and duration. The fish were smoked (including artificial 
liquid smoke) and salted. The contents of cysts were applied directly to the 
muscle 1n an attempt to ascertain the effects of such contact~. Observations 
suggest that reports of "mil kiness" may have been based on erroneous 
interpretation of large, ruptured cysts as areas of liquefaction. Most of 
these reports have referred to chum salmon, a species that characteristically 
has large (10 mm) cysts. Such single large cysts, or closely grouped 
aggregates of cysts, were observed to exude large volumes of milky material 
when cut, e.g., in the process of filleting. The ,esulting appearance could 
be construed by the casual observer as liquefaction of the flesh, since the 
released cyst contents could cover a considerable area and tend to obscure the 
outline of the cyst wall. 

It was clearly important to determine the chemical composition of 
the cyst contents, if its impact on the flesh were to be understood. The 
results of this work have been published recently (Bilinski et al. 1984). The 
cysts were founu to contain one or several proteases, i.e., enzymes capable of 
breaking down the protein of salmon muscle. This result was not unexpected; 
It seemed obvi ous that Henneguya deri ved its energy from the absorption 1f the 
products of breakdown of these tissues. The protease was heat-labile and 
soluble. It hydrolyzed blood cells most efficiently at pH 3.0 and muscle 
protein at pH 4.5. It could be inhibited by metal ions and by sulfhydryl 
group bi ndi ng reagents. No prel imi nary act i vat i on was requi red for the enzyme 
to become active. The hydrolysis of muscle depended strongly on the 
temperature. Although proteolysis occurred most readily at 30-40°C, the 
enzyme remained active in iced flesh. Freezing arrested proteolytic activity 
but a prolonged frozen storage (-28°C) had only slight inhibiting influence. 
The presence of the parasite had no marked effect on the texture of raw or 
,nnh'ri flp,h, 
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Heavily infected Henderson Lake sockeye were canned commercially to 
examine the effect of the processing on the cysts. 50me cysts could be later 
detected in the canned product by a trained observer but only with 
considerable difficulty. The cysts were soft, reduced in size, and of 
irregular shape. Tbey appeared as traces of fatty material or curd, not 
unlike what would b~ expected in normal canned salmon. 

Development of a non-destructive method for detection of Henneguya cysts 

II· 5i nce the presence and abundance of Henneguya cysts can determi ne 
, the commercial acceptability of salmon and the way in which the product will 
, be used, the abil ity to detect cysts I n whole fl sh I s a matter of some 

importance. An investigation was launched, therefore, with the aim of 
developing a non-invasive method for detection of these cysts. The current 
use in medicine of ultrasound techniques for the examination of internal 
structures suggested that these techniques could be adapted for examination of 
whole salmon. The experimental approach was to try the medical ultrasonic 
scanning device for examining whole sockeye salmon. The scanning frequencies 
were 3.5, 7.5, and 10 megahertz, The first of these was not effective, but at 
the higher frequencies the cysts of Henneguya embeddeu in the flesh were seen 
quite satisfactorily in fresh fish. Visual observation confirmed the accuracy 
of the ultrasonic scanning search (Boyce 1985). This technique, however, 
proved to be unsatisfactory with fish that had been previously frozen. 

In prinCiple, therefore, a method for non-destructive detection of 
Henneguya cysts has been found. Its practical application will ultimately 
depend on its cost and on the feasibility of developing a system that can be 
used in a fish processing line. The cost, in turn, will depend on the scale 
on which such scanning units will be used in the fish or food industry 
generally. 

SURVEY OF DISTRIBUTION OF HENNEGlIYA IN BRITISH COLuMBIA 

To determine the prevalence of Henneguya sa1minlco1a In various 
stocks of the five salmon species in British Columbla, a survey was conducted, 
spanning the entire area of the province. Given the size of the territory In 
question and the multitude of stocks involved, the coverage could not be 
complete. Nonetheless, between July 1977 and October 1983 samples were 
collected from 97 locations. In all, 323 samples were examined, consisting in 
total of 16,257 fish. The results of the survey are presented in five maps 
(Figs. 4-8), one for each species of salmon, and in corresponding five tables 
that give details of the infection for each locality sampled. A composite 
table for all species combined, grouped by geographic area, is also included 
(Table 6). A narrative below summarizes these results separately for each 
salmon species. 
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Sockeye salmon (Fig. 4) 

Sockeye salmon were sampled in 52 localities and proved to bp. 
infected with H. salminicola In 21 of them. A total of 172 samples was taken, 
ranging from a-single fi~o 190. Sume localities were sampled more than 
once and three were sampled quite frequently (Great Central Lake 46 times, 
Sproat Lake 46 times~ and Henderson Lake 17 times, in relation to other 
biological studies.) In all, 10,414 sockeye were examined for infection with 
Henneguya; 1,464 (14%) carried the parasite. 

In addition to the localities shown in the map (Fig. 4), sockeye 
salmon were sampled in another four, situated on Canada-USA transboundary 
rivers to the North of the area shown (Klukshu River, Little Trapper Lake, 
Tahltan Lake, and Stlkin2 River). Only the last-named of these four yielded 
infected sockeye salmon (0.7%), the others bei ng free of Henneguya. The 
southern most localities sampled were Cultus Lake and Weaver Creek on the 
Fraser River system and San Juan River on Vancouver Island. 

The distribution of infected sockeye salmon stocks did not show any 
clear geographic trends. Highly infected and unlnfected stocks occurred in 
juxtaposition in several parts of Britisn Columbia. For example, sockeye 
salmon in Henderson Lake (where 1,575 fish were examined over a period of 6 
years) was 67% infected, the infected fish carrying from one to 200 cysts. On 
the other hand, neighbouring Sproat Lake (2,701 fish examined) had no infected 
sockeye salmon. (It is worth noting that coho salmon in Sproat Lake were 28% 
infected. ) 

Perhaps the only recognizable, albeit tentative, trend in 
distribution of the parasite is its apparent scarcity in the upper reaches of 
rivers. In the Fra,er River system, from which samples were taken from 10 
localities, those from the lower reaches (Cultus Lake, Weaver Creek. Pitt 
Lake, and Birkenhead River) contained infected sockeye salmon, whereas those 
from further upstream (Gates Creek, Chilko Lake, Adams River, Horsefly River, 
Stellako River, and Gluske Creek) were negative for Henneguya. Of the samples 
taken in the Skeena River system, only those taken at the Babine River fence 
and in Fulton River (Babine Lake) were free of the parasite. The samples 
taken downstream from these localities all contained infected fish. 

The highest prevalences of infection in sockeye salmon were found in 
southern Vancouver Island (San Juan River - 73%, Henderson Lake - average 
67%, and Hobiton Lake - 50%) and in two localities sampled in the Skeen3 River 
system (Schulbuckhand Creek - 71%, Williams Creek - 55%). The Conuma River 
100% infection is a sampling artifact (the sample consisted of only one fish). 

The details of distribution, prevalence, and intensity of infection 
of sockeye salmon with Henneguya are shown in Tables 1 and 6. 

Coho salmon (Fig. 5) 

Samples of coho salmon were collected in 30 local ities and infected 
fish were found in 23. The total number of samples taken was 54, with 
parasitized fish occurring in 44. Most localities were sampled only once, but 
several were sampled two or more times (Big Qual icum River - 4, Capilano River 
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- 4, Great Central Lake - 4, Quinsam River - 3, Robertson River - 3, San Juan 
River - 4, Little Qualicum River - 2, Mesachie Creek - 2, Robertson Creek - 2, 
Salwein Creek - 2, Sooke River - 3, and Sproat Lake - 4). Sample size varied 
from 2 to 150 fish. The intensity of infection varied from one to 150 cysts 
per fish. In all, 2,192 coho salmon were examined for Henneyuya; 603 (27.5%) 
were infected. 

One northern local ity, Iskut River, from which coho salmon were 
collected does not appear on the map. The sample from this locality was 
uninfected. The southernmost local ities sam~led on the mainland are Hopedale 
and Salwein creeks in the Fraser River system and Goldstream River and Sooke 
River on Vancouver Island. The island was sampled much more intensively than 
other parts of the province, providing 17 of 30 (57%) sampling localities. 

Infection prevalence in 13 samples was more than 30%. Three of them 
consisted of five or fewer fish and the prevalence figures could not be 
considered necessarily representative of the situation in the total 
population. Of the remaining 10, only twe are from mainland localities (Bella 
Coola River - 38.5% and Salwein Creek - 34.4%); all others are from Vancouver 
Island. The highest prevalence of infection in coho salmon was observed in 
Little Qualicum River (51.5%). Big Qualicum River (43.6%), Mesachie Creek 
(45.0%), Robertson River (43.7%), and San Juan River (41.3%) were among the 
localities with the highest prevalences of infection. The uneven distribution 
of samples does not permit speculation on any possible geographic trends in 
the distribution of infection in coho salmon stocks. 

It should be noted that although the mean prevalence of infection in 
coho salmon samples was much higher than that of other salmon species, the 
prevalences among individual samples were ~enerally lower than those in 
infected sockeye salmon samples (see above). Indeed, the infection in coho 
salmon was much more widespread (80% of samples infected) than that in sockeye 
salmon (52% of samples infected). 

The details of distribution of Henneguya infection in coho salmon 
are presented in Tables 2 and 6. 

Chinook salmon (Fig. 6) 

Samples of this species were taken in 25 localities, nine of which 
contained infected fish. A total of 38 samples was taken, the sample size 
varying from one to 117 fish. In all, 1,503 fish were examined, of which 197 
(13%) were infected. The intensity of infection varied from one to 58 cysts 
per fish. 

Only two samples were collected from rivers draining to the sea 
further north than the northern tip of Vancouver Island (Kitimat River and 
Babine River fence) whereas 17 samples from seven localities were taken on the 
island itself. The southernmost samples ~ere obtained from Salmon River, 
Ileaver Creek, and San Juan River. At least ten samples can be regarded as 
being taken from localities situated well inland (Babine River fence, Flnn 
Creek, Nechako River, Bowron River, Slim Creek, Quesnel River, Horsefly River, 
Bonaparte River, Salmon River, Nicola River, and Birkenhead River). 
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Inasmuch as the size and the distribution of the samples allow, it 
could be argued that the infection of chinook salmon with Henne u a has a 
coastal character. Of the 10 inland localities, only two Bowron River and 
Birkenhead River) were found to contain Hennegu.l! (2.2 and 6.1%, 
respectively) , 

The prevalence of Henne§uya in chinook salmon from the nine infected 
localities varied from 2.2 to 39. %. In five of them (Birkenhcad River, 
Bowron River, Chemainus River, Nitinat River, and San Juan River) chinook 
salmon were less than 10% infected, in two (Quinsam River and Weaver Creek) 
they were less than 20% infected, and in two (Big Qualicum River and Cowichan 
River) they were less than 40% (39.9 and 33.0%, respectively) infected. 

Details of the distribution of chinook salmon infected with 
Henneguya are shown in Tables 3 and 6. 

Chum salmon (Fig. 7) 

Samples of chum salmon were collected from 22 localities, 11 of 
which yielded fish infected with Henneguya. Thirty-five samples were 
examined, 17 of them being infected. Individual samples consisted of one to 
107 fish. The intensity of infection varied from 3 to 123 cysts per fish. 
Several localities were sampled more than once, but only three (Nanaimo River, 
Big Qualicum River, and Weaver Creek) provided as many as three samples. In 
all, 1,260 chum salmon were examined, 89 of which were infected (7%) with 
Henneguya. 

The southernmost samples came from Vedder River on the mainland and 
Sooke River on Vancouver Island. The samples taken furthest north were from 
Kitimat River on the mainland and Pallant Creek on the Queen Charlotte 
Islands. These two samples were the only ones collected north of the northern 
tip of Vancouver Island. Of the 35 samples, 19 were taken on Vancouver 
Island. 

Obvious gaps in the survey coverage to date do not allow us to draw 
any firm conclusions about the pattern of distribution of Henneguya in British 
Columbia chum salmon. 

Details of the distribution of chum salmon infected with Henneguya 
are shown in Tables 4 and 6. 

Pink salmon (Fig. 8) 

This species appears to be least subject to infection with 
Henneguya. Infected pink salmon were found in only 2 of the 16 localities 
sampled. A total of 20 samples was taken (three of them infected) varying in 
size from one to 100 fish. The intensity of infection varied from 1 to 400 
cysts per fish, its prevalence in the two infected localities being 6.4% and 
7.7%. 
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The difficulties in obtaining pink salmon samples contributed to the 
incompleteness of the distribution picture. Samples were collected from 
Weaver Creek in the south to a creek associated with Mathers Lake (Queen 
Charlotte Islands) in the north, but large areas were not sampled. 

The picture emerging from the survey suggests that pink salmon 
stocks generally are not highly infected with Henneguya. Anecdotal reports 
obtained from industry suhsequent to the survey. however, suggest that higher 
prevalences than observed in the survey may occur in some pink salmon stocks. 

large 
fresh 

The generally low prevalence of infection in pink salmon might be in 
part due to the life cycle of this species (short duration of stay in 
water before seaward migration). 

Details of infection of pink salmon with Henneguya are shown in 
Tables 5 and 6. 

CONCLUDING REMARKS 

This study has demonstrated that some stocks of all five species of 
Pacific salmon in British Columbia are infected with Henneguya. However, only 
a fraction of the total number of salmon stocks have been examined. Best 
coverage was achieved with sockeye salmon and least with pink salmon. 
Although the five species have not been equally sampled, it is evident that 
marked differences in prevalence of infection occur among species. Highest 
prevalences of infection were found in those species with the longest average 
freshwater life prior to seaward migration, i.e., sockeye and coho salmon. 
Coho salmon seem to be more frequently infected than sockeye salmon and in 
some watersheds, e.g., Sproat Lake and Great Central Lake on the west coast of 
Vancouver Island, where sockeye were free or almost free of Henne~Uya 
infection, coho had a prevalence of infection of approximately 25. These 
differences presumably reflect the different freshwater life styles of the two 
species. Other salmon species with shorter freshwater lives prior to seawater 
migration show much lower prevalences of infection, with the prevalence on the 
average declining as the affinity with fresh water decreases. Thus, chinook, 
chum, and pink salmon show progressively lower prevalences of infection. 

Among the stocks of anyone of the salmon species, there are marked 
variations in infection prevalence, even among stocKS from rivers only a few 
kilometers apart. Areas In which all species appear to be free of Henneguya 
or have very low prevalences of Infection include the middle and upper reaches 
of large river systems (Fraser, Bablne, Nass, Stiklne) and possibly the 
mainland coastal streams in the southern half of British Columbia. However, 
coho salmon, the most frequently infected species, were sampled from only a 
few streams in the latter area. This information on geographic distribution 
might be useful for selecting uninfected stocks for use in the fresh, frozen, 
and smoked fish market. The cysts pose no marketing problem when salmon are 
canned because they are vi rtually unrecogni zable after canning. 
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We established, for the first time, that Henneguya infection of 
salmon cl'Jarly takes place in fresh water before the juvenile salmon migrate 
to sea. The longer the early freshwater 1 He, the greater the chance of 
infection. This explains the high prevalence of infection in salmon with the 
longest freshwater life prior to seaward migration. The familiar Henneyuya 
cysts are not evident in the flesh of seaward migrating juvenile salmon, 
developing slowly and increasing their size over the life of the salmon. 
Species that have on the average the longest ocean life, e.g., chinook and 
chum salmon, tend to have the largest cysts; pink salmon, with the shortest 
life span of all salmon, have the smallest cysts. Upon decomposition of 
spawned out salmon, spores of Henne~u.r! are rel eased from the cysts and In an 
as yet unknown manner infect juveni e salmon. The possibility of breaking 
this cycle and preventing Infection seems remote, particularly In large river 
systems with large salmon populations. Nevertheless, it might be worthwhile 
to attempt to break the cycle in a small stream where it is feasible to remove 
post-spawned fish before decomposition and release of ~enneguya spores to test 
the potent i a 1 for thl s method of cont ro 1. However, the cost/benefit rat i 0 of 
such an experiment and the consequences of losing nutrients to the stream 
through carcass removal would have to be weighed carefully. Nutrient loss 
could be compensated for by artificial fertilization. 

Because of the apparent impossibility of eliminating Henneguya from 
most infected stocks, culling in processing plants may be the only way, apart 
from stock selection, to prevent Henneguya-infected salmon from reaching the 
market and producing economic losses. Ultrasonic techn:ques for this purpose 
have been shown to have promise, but It remains to be explored whether 
~qulpment that can be used In a plant assembly line can be developed at an 
acceptable cost. Immuno-diagnosis using fish mucus may also have some 
promise, but a long-term research project would be required to assess the 
prospects of this approach. The objective of this research would be to 
determine if Henneguya produces species-specific antibodies that can be 
detected In the mucus by a simple, Inexpensive test that can be applied 
routinely and quickly In a processing plant. The applicability of such a 
test could be compl i cated by the transfer of mucus between Infected and 
uninfected fish during contact after capture, for example, in elle hold of 
fishing vessels or packers. 

At the present time, the best prospect for obtaining Henneguya-free 
salmon seems to be through selection of fish from stocks known to be 
uninfected or having a very low frequency of 'Infection. Even this approach is 
compli cated by the fact that most fi sheri es are conducted on mi xed stocks. 
To be certain of obtaining unlnfected salmon, one would have to resort to 
terminal fisheries, although this could pose other quality problems. 
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Table 1. Infection of sockeye salmon with Henneguya. 

Drainage system No. fish Prevalence* 
Loca I ity or coastal area examined (% ) Intensity** 

Adams River Fraser Ri ver 140 0.0 
Alastair Lake Skeena Ri ver 50 20.0 NC*** 
Ashl ulm Creek Mainland Coast 12 0.0 
Awun Lake Creek Queen Charlotte Is. 50 O.U 
Babine River Skeena River 160 0.0 
Bi rkenhead Ri ver Fraser Ri ver 68 4.4 49(18-100) 
Bonl1la Lake Mainland Coast 129 24.8 NC 
Bowser Lake Nass Ri ver 41 O.U 
Canoe Creek Mainland Coast 52 44.2 NC 
Ch i I ko Lake Fraser River 65 0.0 
Conuma River Vancouver Is. 1 100.0 NC 
Copper River Queen Charlotte Is. 28 42.9 NC 
Cultus Lake Fraser River 135 4.4 31(2-89) 
Damdochax Lake Nass Ri ver 50 0.0 
Delta Creek Queen Charlotte Is. 50 0.0 
Devereux Creek Mainland Coast 4 0.0 
Docee Ri ver Mai nl and Coast 4 0.0 
Fred Wri ght Lake Nass Ri ver 53 0.0 
Ful ton Ri ver Skeena River 50 0.0 
Gates Creek Fraser River 50 0.0 
Gl uske Creek Fraser River 105 0.0 
Great Central Lake Vancouver Is. 2,698 0.5 NC 
Henderson Lake Vancouver Is. 1,575 66.5 32(1-200) 
Hobiton Lake Vancouver Is. 54 50.0 NC 
Horsefly River Fraser River 92 0.0 
Iskut Ri ver Stikine River 110 0.0 
Kennedy Lake Vancouver Is. 229 17.0 49(1-317) 
Kitlope Lake Mainland Coast 190 0.0 
Kl ukshu River Alsek River 50 0.0 
Lake I se Ri ver Skeen a Ri ve r 32 9.4 NC 
Little Trapper Lake Taku River 52 0.0 
Lowe Lake Mainland Coast 104 0.0 
Mathers Lake Queen Charlotte Is. 50 0.0 
Mercer Lake Queen Charlotte Is. 50 0.0 
Mezi adin Lake Nass Ri ver 50 0.0 
Naden Ri ver Queen Charlotte Is. 50 36.0 NC 
Neechanz River Mainland Coast 100 0.0 
Nimpkish River Vancouver Is. 56 0.0 
Pitt Lake Fraser River 54 22.2 6(2-11) 
Saki naw Lake Mainland Coast 59 0.0 
San Juan River Vancouver Is. 139 72.7 15(1-62) 
Schulbuckhand Creek Skeena Ri ver 42 71.4 NC 
Smokehouse Creek Mai nl and Coast 48 37.5 NC 
Sproat Lake Vancouver Is. 2,701 0.0 
Stellako River Fraser River 25 0.0 
Stikine River Stikine River 168 1.2 NC 
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Table 1 (cont'd) 

Dra i nage system No. fish Prel'al ence* 
Loca lity or coastal area exami ned (%) Intensity** 

Tahltan Lake Stikine River 50 0.0 
Weaver Creek Fraser River 215 19.5 17(1-52) 

I Willi ams Creek Skeena River 42 54.8 NC 
Woss Lake Vancouver Is. 10 0.0 
Woss River Vancouver Is. 10 0.0 
Yakoun Ri ver Queen Charlotte Is. 12 16.7 NC 

*Percent of exami ned fi sh infected. 

**Average (and range in parentheses) number of cysts per infected fish. 

***Not counted. 



Table 2. Infection of coho salmon with Henneguya. 

Dra i nage system No. fish Preva1ence* 
Local ity or coastal area examined (%) Intensity** 

Babine River Skeena River 4 0.0 
Bella Coo1a River Mainland Coast 52 38.5 23(2-112) 

I Big Qua1icum River Vancouver Is. 310 43.6 9(1-70) 
81 ack Creek Vancouver Is. 21 33.3 6~1-30l 
Bonsall Creek Vancouver Is. 13 30.8 5 2-12 
Capil ano Ri ver Mainland Coast 200 0.5 NC*** 
Chemainus River Vancouver Is. 16 18.8 26(2-70) 
Conuma Ri ver Vancouver Is. 36 0.0 
Devereux Creek Mainland Coast 3 0.0 
Goldstream River Vancouver Is. 18 0.0 -
Great Central Lake Vancouver Is. 195 21.0 40(1-100) 
Hopedale Creek Fraser River 41 0.0 
I skut Ri ver Stikine River 11 0.0 
Kinco1ith (hatchery) Nass Ri ver 4 0.0 
Lake1se Ril'er Skeena River 32 9.4 NC 
Little Qua1icum River Vancouver Is. 68 51.5 2114-92l 
Mesachie Creek Vancouver Is. 40 45.0 17 1-63 
Mill ard Creek Queen Charlotte Is. 5 40,0 NC 
Pallant Creek Queen Charlotte Is. 70 14.3 NC 
Puntl edge Ri ver Vancouver Is. 83 9.6 13(1-50 ) 
Quinsam River Vancouver Is. 143 34.3 5(1-22) 
Robertson Creek Vancouver Is. 125 8.0 42~2-158l 
Robe rt son Rive r Vancouver Is. 174 43.7 14 1-102 
Sa1wein Creek Fraser River 61 34.4 12(1-69) 
San Juan River Vancouver Is. 201 41.3 221 1-15Ol Sooke River Vancouver Is. 129 29.5 32 3-140 
Sproat Lake Vancouver Is. ll8 28.0 10(2-20) 
Tsol um Ri ver Vancouver Is. 2 50.0 NC 
Weaver Creek Fraser River 5 60.0 NC 
Yakoun River Queen Charlotte Is. 12 16.7 NC 

*Percent of exami ned fi sh infected. 

**Average (and range in parentheses) number of cysts per infected fish. 

*** Not counted. 
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Table 3. Infection of chinook salmon with Henneguya. 

Drai nage system No. fish Prevalence* 
Loca l1ty or coastal area examined (%) Intensity** 

Babine River Skeena Ri ver 60 0.0 
:,~{ Big Qualicum River Vancouver Is. 323 39.9 4(1-13) 

Birkenhead River Fraser River 33 6.1 36(29-43) 
Bonaparte River Fraser River 21 0.0 
Bowron Ri ver Fraser River 46 2.2 NC*** 
Capil ano River Mainland Coast 90 0.0 
Chemainu5 River Vancouver Is. 14 7.1 NC 
Cowi chan Ri ver Vancouver Is. 118 33.0 7(1-37) 

" Devereux Creek Mainland Coast 24 0.0 , 
( Fi nn Creek Fraser River 25 0.0 

Horsefly Ri ver Fraser River 9 0.0 
Kitimat River Mainl and Coast 60 0.0 
Nanaimo River Vancouver Is. 82 0.0 
Nechako Ri ver Fraser Ili ver 14 0.0 

't~' 
Nicola River Fraser River 11 0.0 

, Nitinat River Vancouver Is. 90 8.9 2(1-5) 
!'I' Puntledge River Vancouver Is. 53 0.0 

Quesnel River Fraser Ri ver 73 0.0 
(' Quinsam River Vancouver Is. 103 14.6 B(1-b8) 

Robertson Creek Vancouver Is. 100 0.0 
,-f 

Salmon River Fraser River 21 0.0 
-"", 

San Juan Ri ver Vancouver Is. 75 1.3 (18) 
Slim Creek Fraser River 45 0.0 

r,,_ Squami sh Ri ver l1ainland Coast 7 0.0 , 
Weaver Creek Fraser River 6 16.7 NC :;' , 

-'f: 
~. 

*Percent of examined fish infected. 

**Average (and range in parentheses) number of cysts per infected fish. 

***Not counted. 
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Table 4. Infection of chum sal mo,' with Henneguya. 

Drainage system No. fish Preva1ence*1 
Loca 1 ity or coastal area examined (% ) Intensity** 

Illg Qli~licum River Vancouver Is. 197 11.2 24~3-66) 
B1 aney Creek Fraser Ri ver 42 7.1 30 11-50) 
Bonsall Creek Vancouver Is. 3 33.3 NC*** 
Cheakamus Ri ver Mainland Coast 7 U.O 
Chema in JS Hi ver Vancouver Is. 72 0.0 
Conuma Ili ver Vancouver Is. 78 0.0 
Cowicharl River Vancouver Is. 22 9.1 NC 
D~'verp.~x Creek Main1 and Coast 4 U.O 
1n,:h~s Creek Fraser River 107 14.9 41(8-123) 
K1'clmat River Mainland Coast 36 0.0 
LIttle Qual1cum River Vancouver Is. 70 2.9 20(6-34) 
Nanaimo River Vancouver Is. 69 0.0 -
Nitinat River Vancouver Is. 55 7.3 6(1-15) 
Orford Ri ver Mainland Coast 7 0.0 
Pall ant Creek Queen Charlotte Is. 101 1.0 NC 
Rosewa 11 Creek Vancouver Is. 34 0.0 
San Juan River Vancouver Is. 6 0.0 
Sli ammon Rl ver Mainland Coast 74 0.0 
Sooke River Vancouver Is. 33 30.3 NC 
Squamish River Mainland Coast 8 0.0 
Vedder River Fraser River 101 2.0 NC 
Weaver Creek Fraser Ri ver 134 19.4 34( 8-72) 

*Percent of examined fish infected. 

**Average (and range in parentheses) number of cysts per infected fish. 

***Not counted. 
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Table 5. Infection of pink salmon with Henn~. 

Drainage system No. fish Preval ence* 
Locality or coastal area examined (% ) Intensity** 

Amor de Cosmos River Vancouver Is. 50 0.0 
';':. AShlulm Creek Mainl and Coast 12 0.0 

Babine River Skeena Ri ver 98 0.0 
Devereux Creek Mainland Coast 1 0.0 
Glendale River Mainland Coast 25 0.0 
Indi an River Mainland Coast 50 0.0 
Kakweiken River Mainland Coast 25 0.0 
Kincolith (hatchery) Nass River 4 0.0 
Kispfox Rfver Skeena River 9 0.0 
Kftimat River Mainland Coast 102 0.0 
Mathers Lake Queen Charlotte Is. 62 0.0 
Pall ant Creek Queen Charlotte Is. 126 6.4 240(2-400) 
Quinsam River Vancouver Is. 160 0.0 
San Juan Rf ver Vancouver Is. 26 0.0 
Squamish River Mainland Coast 8 0.0 
Weaver Creek Fraser River 130 7.7 17(1-50) 

*Percent of exami ned fi sh infected. 

**Average (and range in parentheses) number of cysts per infected fish. 

***Not counted. 



Table 6. Stmnary of pacific salmon stocks examined for Hen;'leguya. 

1".0. of fish Intensity 
Locality (Average (am rarge) 

by drainage system Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fi sh) 

EAST COAST VANCOUVER ISLAND 

1) GOLDSTREAM RIVER COHO 5-16 Nov. 1980 18 0 0 

2) COWICHAN R. SYSTEM 
In River near outlet CHUM 5 Dec. 1977 5 1 20 NC* 
In River near outlet CHUM 11 Dec. 1979 17 1 6 t{; 

In River near lake CHINOO< 26 Oct. 1978 40 6 15 NC 
In River near lake CHIN(){)( 15-23 Nov. 1979 78 33 42 7(1-37) 

~ 

Robertson Ri ver COHO 12 Dec. 1979 90 45 50 14(1-63) 
cD 

Robertson River COHO 26 Nov. 1980 75 29 39 14(2-102) 
Robertson Ri ver COHO 2-7 Dec. 1981 9 2 22 NC 
Mesachi e Creek COHO 24 Nov. 1977 15 8 53 t{; 

Mesachie Creek COHO 11 Dec. 1979 25 10 40 17(1-63) 

3) ~HEMAINUS RIVER CHUM 27 Oct. 1978 25 0 0 
CHUM 6 Nov. 1979 47 0 0 

COHO 11-23 Jan. 1980 16 3 19 25(2-70) 

CHINOO< 27 Oct. 1978 13 1 8 NC 
CHIN(){)( 6 Nov. 1979 1 0 0 



Table 6 (cont'd) 

No. of fish Intens i1¥ 
Locality (Average (ard rarge) 

by drainage system Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

EAST COAST VANCOUVER IS. (cont'd) 

4) BONSALL CREEK CHUM 11 Jan. 1980 3 1 33 NC 

COHO 11 Jan. 1980 13 4 31 5(2-12) 

5) NANAIMJ RIVER CHUM 7 Nov. 1979 34 0 0 
CHUM 13 Nov. 1979 20 0 0 
CHUM 7 Dec. 1979 15 0 0 

N 
co 

CHINOOC 4-5 Oct. 1979 34 0 0 
CHINOOK 20-21 Oct. 1980 48 0 0 

6) LITTLE QUALICUM RIVER 
(Spawning Channels) COHO 7 Dec. 1979 6 2 33 16(5-7) 

COHO 5 Dec. 1980 62 33 53 21{ 4-92) 

CHUM 7 Dec. 1979 70 2 3 20(6-34) 

7) BIG QUALICUM RIVER 
(Hatche~ & Spawning Channel) CHUM 4 Dec. 1979 96 10 10 24(3-66) 

CHUM 4 Nov. 1981 51 8 16 NC 
CHUM 25 Nov. 1981 50 4 8 NC 



Table 6 (cont'd) 

ti:l. of fish Inter6i1;y 
Locality (Average (am rarge) 

by drainage system Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

EAST COAST VANCOOVER IS. (cont'd) 

7) BIG Q,JALICIJ1 RIVER 
(Hatche~ & Spawning Channel) COHO 28 ttlv. 1978 25 2 8 Ie 
(cont'd) COil) 27 Nov.-12 Dec. 150 61 41 9(1-70) 

1979 
COil) 24 Nov. 1980 75 45 60 NC 
COHO 24 ti:lv. 1981 60 27 45 IC 

CHINoo( 16 Oct. 1978 25 3 12 I'C N 
~ 

CHINOCK 18 Oct. 1979 100 57 57 4(1-13) 
CHINoo( 29 Oct. 1900 81 30 37 NC 
CHIN()(]( 20,27 Oct. 1981 117 39 33 IC 

8) ROSEIIALL CREEK CHJM 21 Dec. 1979 34 0 a 

9) PUNTLEDGE R. SYSTEM 
Puntledge River COHO 12 Nov. 1900 83 8 10 13(1-50) 
(at Hatche~) 

CHINoo( 17 Oct. 1977 15 0 0 
CHIN()(]( 9 Oct. 1979 38 0 0 

Bl act Creek COil) 12 Nov. 1900 21 7 33 6(1-30) 
TsolLIII River COHO 18 ti:lv. 1981 2 1 50 IC 



Table 6 (cont'd) 

ttl. of fish Inter5it;y 
Locality (Average (am rarge) 

by drainage system Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

EAST COAST VANCOUVER IS. (cont'd) 

10) QUINSAH RIVER PIt« 18-19 Sept. 1978 60 0 0 
(at Hatchery) PIli< 8 Oct. 1980 100 0 0 

COHO 26 Oct. 1977 15 0 0 
COHO 9 ttlv. 1978 25 2 8 tC 
com 13 Nov. 1979 103 47 46 5(1-22) 

CHINOO< 24 Oct. 1979 103 15 15 8(1-58) N 
N 

ll) !\MCR DE COSMOS RIVER PIt« 17 Oct. 1980 50 0 0 
(also kna.m as Bear River) 

12) NIMPKISH R. SYSTEM 
Ni~kish River SOCKt:-VE 29 Oct. 1979 56 0 0 
Woss River SOCKEYE 20 Nov. 1979 10 0 0 
Woss Lake SOCKEYE 20 ttlv. 1979 10 0 0 

WEST COAST VANCOUVER ISLMD 

1) SOOKE RIVER CHUM 11 Dec. 1979 20 6 30 tC 
CHUM l2 Dec. 1979 13 4 31 29(17-39) 



Table 6 (cont'd) 

ttl. of fish Inter6i1;y 
locality (Average (ard rarge) 

by drainage ~stem Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

WEST COAST VANCOUVER IS. (cont'd) 

1) SOOKE RIVER (cont'd) com 11 Dec. 1979 45 12 27 NC 
COHO 12 Dec. 1979 30 10 33 32(3-140) 
COHO 2 Dec. 1980 54 16 30 NC 

2) SAN JUAN RIVER SOCKEYE 5,6,13 ttlv. 1979 10 6 60 18(2-62) 
SOCKEYE 21 Nov. 1980 52 28 54 14(1-62) 
SOCKEYE 9 Dec. 1981 77 67 87 NC 

N 
w 

PII'I< 14 Oct. 1900 26 0 0 

c/uM 5,6,13 ttlv. 1979 6 0 0 

com 12 Dec. 1978 20 3 15 NC 
COHO 5,6,13 ttlv. 1979 63 34 54 29(1-100~ 
COHO 21 Nov.,18 Dec. 84 32 38 23(4-150 

1980 
com Nov. 1980 34 14 41 8(2-18) 

CHINOO< 16 Oct. 1980 75 1 1 18 

3) NITINAT RIVER CHUM 28 Oct. 1900 55 4 7 6(1-15) 

CHIN()()( 10 Oct. 1979 90 8 9 2(1-5) 



Table 6 (cont'd) 

No. of fish Intens i1;)-
Locality (Average (arr! ~allJe) 

by drainage system Date Prevalence of no. of ,-ysts 
or coastal area Species collected Examined Infected (%) per infect;;:! fish) 

wEST COAST VANCOUVER IS. (cont'd) 

4) H:lB ITOO lAKE SOCKEYE 24-25 June 1980 23 11 48 NC 
SOCKEYE 3 July 1980 31 16 52 NC 

5) HENDERSOO lAKE SOCKEYE 5 Oct. 1978 89 50 56 NC 
(Clemens Creek) SOCKEYE 18 Oct. 1978 99 53 53 NC 

SOCKEYE 3 Oct. 1979 107 79 74 33(1-136) 
SOCKEYE 16 Oct. 1979 104 81 78 31(1-200) 
SOCKEYE 22 Oct. 1980 100 73 73 NC N 

-'> 
SOCKEYE 29 Oct. 1980 100 70 70 NC 
SOCKEYE 14 Oct. 1981 100 68 68 NC 
SOCKEYE 22 Oct. 1981 100 75 75 NC 
SOCKEYE 22 Oct. 1981 50 39 78 51(1-533) 
SOCKEYE 5 Nov. 1981 100 75 75 NC 
SOCKEYE 5 Nov. 1981 27 20 74 NC 
SOCKEYE 5 Oct. 1982 100 56 56 NC 
SOCKEYE 12 Oct. 1982 100 62 62 NC 
SOCKEYE 19 Oct. 1982 100 72 72 NC 
SOCKEYE 6 Oct. 1983 99 51 52 NC 
SOCKEYE 11 Oct. 1983 100 71 71 NC 
SOCKEYE 19 Oct. 1983 100 53 53 NC 



Table 6 (cont'd) 

r~. of fish Intersity 
Locality (Average (arrl rarge) 

by drainage ~stem Date Prevalence of no. of cysts 
or coastal area Species collected Exami ned I nf ected (:t) per infected fish} 

WEST COAST VANCOOVER IS. (cont'd) 

6} SPROAT LAKE COl{) 3 Sept. 1980 20 1 5 NC 
(at Fis~ay) COHO 12 Sept. 1980 8 3 38 10(2-20} 

COl{) 18 Sept. 1980 8 1 12.5 NC 
COHO 15,22 Sept. 1981 82 28 34 tC 

SOCKEYE 13 July 1977 15 a a 
SOCKEYE 21 June 1979 10 a 0 
SOCKEYE 28 June 1979 15 0 a '" uo· 
SOCKEYE 5 July 1979 15 a a 
SOCKEYE 13 July 1979 15 a a 
SOCKEYE 19 July 1979 15 0 0 
SOCKEYE 25 July 1979 15 0 0 
SOCKEYE 1 Aug. 1979 15 0 0 
SOCKEYE 9 Aug. 1979 15 0 0 
SOCKEYE 16 Aug. 1979 15 0 0 
SOCKEYE 24 Aug. 1979 15 0 0 
SOCKEYE 29 Aug. 1979 15 0 0 
SOCKEYE 6 Sept. 1979 15 0 0 
SOCKEYE 29 Hay 1980 1 0 0 
SOCKEYE 5 June 1980 75 0 0 
SOCKEYE 11 June 1980 62 0 0 
SOCKEYE 19 June 1980 81 0 0 
SOCKEYE 25 June 1980 80 0 0 



Table 6 (cont'd) 

til. of fish Intersi1;y 
locality (Average (arrl rarge) 

by drai nage systan Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

WEST COAST VANCOOVER IS. (coot' d) 

6) SPROAT lftJ(E SOCKEYE 2 July 1980 98 0 0 
(at Fishway) (cont'd) SOCKEYE 9 July 1980 100 0 0 

SOCKEYE 16 July 1900 100 0 0 
SOCKEYE 22 July 1980 75 0 0 
SOCKEYE 30 July 1900 50 0 0 
SOCKEYE 6 Aug. 1980 99 0 0 
SOCKEYE 12 Aug. 1980 100 0 0 
SOCKEYE 20 Aug. 1980 100 0 0 N 

'" SOCKEYE 26 Aug. 1900 100 0 a 
SOCKEYE 3 Sept. 1980 100 a 0 
SOCKEYE 9 Sept. 1900 94 0 a 
SOCKEYE 16 Sept. 1900 15 a a 
SOCKEYE 2 June 1981 4 a a 
SOCKEYE 9 June 1981 54 a 0 
SOCKEYE 16 June 1981 34 0 a 
SOCKEYE 23 June 1981 100 0 0 
SOCKEYE 30 June 1981 100 a a 
SOCKEYE 7 July 1981 100 0 0 
SOCKEYE 14 July 1981 100 0 0 
SOCKEYE 21 July 1981 100 0 0 
SOCKEYE 28-29 July 1981 47 0 0 
SOCKEYE 4 Aug. 1981 99 0 0 
SOCKEYE 18&20 Aug. 1981 100 0 0 



Table 6 (cont'd) 

Itl. of fish Intensi1;y 
locality (Average (ard rarge) 

by drainage systan Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected ('t) per infected fish) 

WEST COAST VANCOlNER IS. (cant'd) 

6) SPROAT lAKE SOCKm 25 Aug. 1981 100 0 0 
(at Fishway) (cont'd) SOCKEYE 1 Sept. 1981 100 0 0 

SOCKEYE 9 Sept. 1981 29 0 0 
SOCKEYE 15 Sept. 1981 14 0 0 
SOCKEYE 22 Sept. 1981 100 0 0 

7) GREAT CENTRI'J.. lAKE COHO 20 Aug. 1980 10 4 40 rc 
(at Fishway) COHO 3 Sept. 1980 73 9 12 11(3-62) N ....., 

COHO 16 Sept. 1980 41 6 15 rc 
COHO 9,15,21 Sep· . 71 22 31 52(1-100) 

1981 
SOCKEYE 13 July 1977 15 0 0 
SOCKEYE 19 June 1979 10 0 0 
SOCKm 27 June 1979 14 0 0 
SOCKEYE 3 July 1979 15 0 0 
SOCKEYE 10 July 1979 15 0 0 
SOCKEYE 17 July 1979 15 0 0 
SOCKm 24 July 1979 15 0 0 
SOCKEYE 31~U1Y 1979 15 1 7 rc 
SOCKEYE 7 g. 1979 15 0 0 
SOCKEYE 14 IAug. 1979 15 0 0 
SOCKEYE 22 Aug. 1979 15 0 0 



Table 6 (cont'd) 

lb. of fish Intens it;y 
Localit;y (Average (and range) 

by drainage system Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

WEST COAST VANCOOVER IS. (cont'd) 

7) GREAT CENTRAL LAKE SOCKEYE 28 Aug. 1979 15 0 0 
(at Fishway) (cont'd) SOCKEYE 5 Sept. 1979 15 0 0 

SOCKEYE 5 June 1980 4 0 0 
SOCKEYE 11 June 1980 38 0 0 
SOCKEYE 18 June 1980 55 0 0 
SOCKEYE 25 June 1980 93 0 0 
SOCKEYE 2 July 1980 100 1 1 tc 
SOCKEYE 9 July 1980 98 0 0 N 

co 
SOCKEYE 16 July 1980 81 0 0 
SOCKEYE 22 July 1980 47 0 0 
SOCKEYE ~ July 1980 41 1 2 tc 
SOCKEYE 6 Aug. 1980 85 1 1 tc 
SOCKEYE 12 Aug. 1980 80 0 0 
SOCKEYE 20 Aug. 1980 100 1 1 tc 
SOCKEYE 26 Aug. 1980 99 1 1 tc 
SOCKEYE 3 Sept. 1980 100 2 2 tc 
SOCKEYE 9 Sept. 1980 100 0 0 
SOCKEYE 16 Sept. 1980 52 0 0 
SOCKEYE 2 June 1981 6 0 0 
SOCKEYE 9 June 1981 19 0 0 
SOCKEYE 16 June 1981 100 0 0 
SOCKEYE 23 June 1981 100 0 0 



Table 6 (cont'd) 

!b. of fish Intersi1;y 
locali1;y (Average (am rarge) 

by drainage systen Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (1.) per infected fish) 

WEST COAST VANCOOVER IS. (cont' d) 

7) GREAT CENTRAL lAKE SOCKEYE 3J June 1981 100 0 0 
(at Fishway) (cont'd) SOCKEYE 7 July 1981 100 0 0 

SOCKEYE 14 July 1981 100 0 0 
SOCKEYE 21 July 1981 100 0 0 
SOCKEYE 28-29 July 1981 55 0 0 
SOCKEYE 4 Aug. 1981 100 1 1 tC 
SOCKEYE 11 Aug. 1981 20 1 5 f'C , 
SOCKEYE 18&20 Aug. 1981 120 1 1 tC N 

-c 
SOCKEYE 25 Aug. 1981 100 0 0 
SOCKEYE 1 Sept. 1981 132 0 0 
SOCKEYE 9 Sept. 1981 74 2 3 tC 
SOCKEYE 15 Sept. 1981 43 0 0 
SOCKEYE 22 Sept. 1981 67 1 1.5 tC 

8) ROBERTSON mEEK Wl.TOlERY COHO 14 !bv. 1978 25 2 8 tC 
COf{) 29 Nov. 1979 100 8 8 42(2-158) 

OlII«J()( 25 Oct. 1978 25 0 0 
OlItlOO< 29 Oct. 1979 75 0 0 



Table 6 (cont'd) 

Itl. of fish Intensit;y 
locality (Average (am ra~e) 

by drainage systen Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

WEST COAST VANCOOVER IS. (cont'd) 

9) KENNEDY lAKE 
Cl ayoquot Ann SOCKEYE 28 Nov. 1979 79 16 20 47(1-317) 

SOCKEYE 12 Nov. 1980 100 17 17 Nt 

Hain Ann SOCKEYE 12 Itlv. 1980 50 6 12 54{1G-152) 

10) COMJMl\ RIVER CIUM 26 Oct. 1979 77 0 0 
(at TIupana Hatchery) OlUM 30 Sept. 1981 1 0 0 w 

co 

COHJ 2,16 Nov. 1981 36 0 0 

SOCKEYE 30 Sept. 1981 1 1 100 t{; 

11) COlONY lAKE CREEK KOKANEE 6 Feb. 1900 4 0 0 
(Quatsino Sound) 

lMR FRASER RIVER 

1) PIn lAKE (Cypress Creek) SOCKEYE 12 Sept. 1900 54 12 22 6{2-Il) 

2) BlANEY CREEK (N. Alouette R.) CHUM 8 Nov. 1979 42 3 7 30(11-50) 

3) OlllUS lAKE SOCKEYE 24 Itlv. 1978 25 0 0 
SOCKEYE 3 Dec. 1979 110 6 5 31{2-89) 

',~ 



Table 6 (cont'd) 

Itl. of fish Intensiq 
locality (Average (and rarge) 

by drai nage systen Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (:t) per infected fish) 

lMR FRASER RIVER (cent'd) 

4) VEDDER-CHIllIWACK SYSIDI 
Salwein Creeic mHO 21 Jan. 1980 22 5 23 f'C 

COIU 19 Jan. 1982 39 16 41 12(1-69) 
Hopedale Creeic mHO 21 Jan. 1980 41 0 0 

Vedder River CIUH 23 Nov. 1978 25 1 4 f'C 
CHUM 7 Dec. 1979 76 1 1 6 

w 
~ 

Chi 11 iwack lake K()(ANE£ ~ June 1978 4 0 a 

5) HOlES CREEK CHUM 4 Dec. 1979 107 16 15 41 (8-123) 

6) WEAVER CREEK SOCKEYE 23 Oct. 1979 75 15 20 17(1-52) 
SOCKEYE 5 t«>v. 1980 85 17 20 f'C 
SOCKEYE 29 Oct. 1981 55 10 18 oc 

PIN< 23 Oct. 1979 22 6 27 21(1-50) 
PIN< 29 Oct. 1981 lOB 4 4 6.5(1-11) 

CIUM 5 t«>v. 1980 24 7 29 34(8-72) 
CHUM 29 Oct. 1981 10 4 40 NC 
CIUM 10 Dec. 1981 100 15 15 f'C 



Table 6 (cont'd) 

ftl. of fish Intensi1;y 
locality (Average (an:! rarge) 

by drai nage systen Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (~) per infected fish) 

lMR FRASER RIVER (cont'd) 

6) WEAVER CREEK (cont'd) cOIn 11 Dec. 1981 5 3 60 NC 

OUNOQ( 10 Dec. 1981 6 1 17 NC 

7) BIRKENHEAD RIVER SOCKEYE 2-3 Oct. 1979 68 3 4 49(18-100) 

OIINOCK 19-25 Sept. 1979 33 2 6 36(29-43) 
w 
N 

CENTRAl FRASER RIVER 

1) BOIW'AATE RIVER OIINOCK 1-7 Sept. 1981 21 0 0 

2) Nlctl.A RIVER OIINOO< 1-7 Sept. 1981 11 0 0 

3) SOOTH THCJ1PSON SYSIDI 
Gates Creel:: of Shuswap R. SOCKEYE 18 Sept. 1979 50 0 0 
Adams River SOCKEYE 19 Oct. 1981 90 0 0 

SOCKEYE 20 Oct. 1982 50 0 0 

Salmon River OIINOCK 14 Sept. 1981 21 0 0 



Table 6 (cont'd) 

ttl. of fish Intensit;y 
Locality (Average (ani rarge) 

by drainage systsn Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected ('.1:) per infected fish) 

CENTRAL FRASER RIVER (coot'd) 

4) 1«lR1H 1lOM'SOt SYSlEH 
Finn Creek of Blue River aut«J()( 22 Aug. 1981 25 0 0 

5) auum LAKE SOCKEYE 6&7 Oct. 1980 65 0 0 

N001HERN FRASER RIVER 

1) QJESNEL RIVER CHINOO< 1 Nov. 1979 13 0 0 w 
w auNOOC 1-2 Oct. 1980 60 0 0 

2) IDRSEFLY RIVER SOCKEYE 3 Sept. 1981 92 0 0 

aut«J()( 1 ttlv. 1979 9 0 0 

3) NECHAKO RIVER CHINOO< 1 Nov. 1979 14 0 0 

4) STaL.Al(O RIVER SOCKEYE 16 Oct. 1980 25 0 0 
(Francois Lake Systsn) 

5) MIDOLE RIVER (61 uske Cr.) SOCKEYE 7 Aug. 1980 25 0 0 
(Upper Stuart Systsn) SOCKEYE 5 Aug. 1981 80 0 0 



Table 6 (cont'd) 

lb. of fish Intensi~ 
Locality (Average (an:! rarge) 

by drainage systen Date Prevalence of no. of c;ysts 
or coastal area Species collected Examined Infected (~) per infected fish) 

NORTHERN FRASER RIVER (cont' d) 

6) 80000 RIVER SYSID! 
Bowron River OIlNOO< 31 Aug. 1980 25 1 4 Ie 

CHINOO< 11-14 Sept. 1900 21 0 0 
Slim Creel<: OIlIiXK 30 Aug. 1980 20 0 0 

CHINOO< ~ Sept. 1981 25 0 0 

MAIM..ANO COASTAL STREAMS 
w ... 

1) CAPILAND RIVER HATOlERY COOO 22 Nov. 1978 25 0 0 
COHO 22 Oct. 1979 52 0 0 
COOO 23 Oct. 1979 53 1 2 NC 
COOO 9 Nov. 1979 70 0 0 

CHINOO< 27 Oct. 1977 15 0 0 
CHINOO< 23 Oct. 1979 75 0 0 

2) INOIAN RIVER PIN< 27 Sept. 1979 50 0 0 
(Burrard Inlet) 

3) IlM: SOONJ 
Squamish River PIN< 8 Dec. 1977 8 0 0 

CIUH 8 Dec. 1977 8 0 0 



Table 6 (cont'd) 

Itl. of fish Intensi\), 
Locality (Average (an:! rafge) 

by drainage systan Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

MAINt.Am COASTAL STREAMS (cent' d) 

3) IO/E SOON!) (cont' d) 
Squamish River (cont'd) 01ItnK 8 Dec. 1977 7 0 0 

Cheak.alillS River CIUI 8 Dec. 1977 7 0 0 

4) SAKI IWI LAKE SOCKEYE 25 Itlv. 1980 59 0 0 
(near Sechelt) 

w 

5) SLIAIMlN RlVER aruM 16 Itlv. 1979 74 0 0 
<.n 

(near P""ell River) 

6) OOFORD RlVER aruM 2 Oct. 1981 7 0 0 
(Bute Inlet) 

7) KNIGlT HUT 
Devereux Creek CHINOO< 13 Oct. 1981 13 0 0 
(also known as ItJssel Creek) CHINOCK 14 Oct. 1981 11 0 0 

SOCKEYE 13 Oct. 1981 4 0 0 

COHO 13 Oct. 1981 3 0 0 
PIN< 13 Oct. 1981 1 0 0 



Table 6 (cont'd) 

ttl. of fish Intersi1;y 
locality (Average (ard rarge) 

by drai nage system Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (1:) per infected fish) 

MAIIUJ() COASTAl STREAMS (cont 'd) 

7) KNIGHT nUT (cont'd) 
Devereux Cree!<. (cont' d) OlUH 13 Oct. 1981 4 0 0 

KOKANEE 13 Oct. 1981 31 0 0 

Kalcweiken River PIN< 28 Sept. 1978 25 0 0 
Glendale River PIN< Zl Sept. 1978 25 0 0 

"" 
8) KITUPE L.AKE SOCKEYE 10-12 Sept. 1980 190 0 0 

0"> 

(Dean Channel) 

9) KITII¥.T RlVER PIN< 19 Sept. 1977 12 0 0 
(Douglas Channel) PIN< 24 Aug. 1978 90 0 0 

OlUH 19 Sept. 1977 2 0 0 
ClUH 24 Aug. 1978 34 0 0 

OUNCXJ( 23-24 Aug. 1978 60 0 0 

10) LM L'-KE SOCKEYE Sept. 1980 104 0 0 
(lowe Inlet) 



Table 6 (cont'd) 

lb. of fish Intensi1¥ 
locality (Average (aM ral'ge) 

by drainage ~stem Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

WUNlAMl COASTAl STREAMS (cont 'd) 

ll) BEllA CO<l..A RIVER COHO 17 Nov. 1980 52 20 39 23(2-ll2) 
(Hagensborg Slough) 

12) OWIKEOO lAKE SYSTEM 
(Rivers Inlet) 
Ashlulum Creek PIN< 26 Sept. 1979 12 0 0 

SOCKEYE 26 Sept. 1979 12 0 0 
w 
'-' 

Neechanz River SOCKEYE 17 Sept. 1931 100 0 0 

13) lOt{; lAKE SYSTEM 
(Smith Inlet) 

Canoe Creek SOCKEYE 26 Sept. 1~80 2 1 50 tc 
SOCKEYE 14 Oct. 19B1 50 22 44 tc 

Docee River SOCKEYE 29 July 1981 4 0 0 
Smokehouse Creek SOCKEYE 14 Oct. 1981 48 18 38 t«: 

14) BOiUllA lAKE SOCKEYE 21 Sept. 1980 14 5 36 tc 
(Banks Island - head of SOCKEYE 22 Sept. 1980 65 18 28 tc 

Kingkown Inlet) SOCKEYE 3 Aug. 1983 50 9 18 tc 



Table 6 (cont'd) 

t«J. of fi sh Intens i1;)' 
Local i t-j (Average (and range) 

by drainage system Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (:t) per infected fish) 

SKEE~ RIVER SYSTEM 

1) ALASTAIR LAKE SOCKEYE 8 Sept. 1982 50 10 20 NC 
(Southend Creek) 

2) LAKELSE lAKE SYSTEM 
lakelse R. near Hennan Cr. COHO 27 Oct. 1981 32 3 9 tC 

lakelse R. near Terrace SOCKEYE 27 Oct. 1981 32 3 9 NC 
Williams Creek SOCKEYE 16 Aug. 1982 42 23 55 tC w 

co 
Schulbuckhand Creek SOCKEYE 16 Aug. 1982 42 30 71 NC 
(also known as Scully Creek) 

3) SASINE lAKE SYSTEM 
Sabine River Fence CHINOO< 18-19 Sept. 1979 60 0 0 

COHJ 18-19 Sept. 1979 4 0 0 

PIN< 18-19 Sept. 1979 98 0 0 

SOCKEYE 18-19 Sept. 1979 100 0 0 
SOCKEYE 27 July-30 Aug. 60 0 0 

1982 
Fulton River SOCKEYE 9 Sept. 1982 50 0 0 

4) KISPIOX RIVER PINK 4 Sept. 1980 9 0 0 
(near Hazelton) 



Table 6 (cont'd) 

lb. of fish Intensity 
Locality (Average (and ral'ge) 

by drainage systen Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

NASS RIVER SYSTEM 

Meziadin lake Fishway SOCKEYE 24-25 July 1982 50 a a 
Bowser Lake SOCKEYE 14 Sept. 1982 41 a a 
Damdochax Lake SOCKEYE 14 Sept. 1982 50 a a 
Fred Wri ght Lake 
(Bonney Creek) SOCKEYE 13 Sept. 1982 53 a a 
Kincolith Hatche~ PIN< 7 Sept. 1979 4 a a 

COHO 7 Sept. 1979 4 a a w 
<0 

STIKINE RIVER SYSTEM 

Ri vel' tbuth SOCKEYE 6 July-4 Aug. 50 2 4 NC 
(fran fishe~) 1982 

Stikine River SOCKEYE 13 Sept. 1983 118 a a 
Iskut River SOCKEYE 13 Sept. 1983 110 G a 

COHO 13 Sept. 1983 11 a a 

Tahltan Lake weir SOCKEYE 9-10 Aug. 1982 50 0 a 

TAKU RIVER SYSTEM 

Little Trapper Lake SOCKEYE 20 Sept. 1982 52 a a 



Table 6 (coTYt'd) 

ttl. of fish Intens i1;)' 
locality (Average (and rarge) 

by drainage system Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

AlSEK RIVER SYSTEM, YUKON TERR. 

Klukshu River SOCKEYE 21 July 1983 50 0 0 

QUEEN CHARlOm ISlANDS 

1) MATHERS lAKE 
(Upper Creek) 

SOCKEYE 24 Sept. 1982 50 0 0 

PIN< 17 Oct. 1980 62 0 0 
~ 
CJ 

2) COPPER RIVER SOCKEYE mid-Oct. 1982 28 12 43 rc 

3) PAllANT CREEK CHUM 18-19 Oct. 1978 25 1 4 rc 
alUM 15-16 Oct. 1980 76 0 0 rc 
pn« 18-19 Oct. 1978 26 0 0 
PI!+( 15-16 Oct. 1980 100 8 8 240(2-400) 

COOO 10 Dec. 1980 70 10 14 NC 

4) MI llARO CREEK COHO 10 ttlv. 1981 5 2 40 rc 
(Masset Inlet) 



Table 6 (cont'd) 

ttl. of fish Intersity 
Locality (Average (arxl rarge) 

by drainage system Date Prevalence of no. of cysts 
or coastal area Species collected Examined Infected (%) per infected fish) 

~N CHARLOm ISlANDS 

5) YAKOUN RIVER SYSTEM 
In River COHO 10 ftlv. 1981 12 2 17 tc 

Delta Creek, Yakoun Lake SOCKEYE 28 Sept. 1982 50 0 0 

6) AWUN lAKE CREEK SOCKEYE 28 Sept. 1982 50 0 0 

7) UPPER HADEN RIVER SOCKEYE 27 Sept. 1982 50 18 36 tc ..,. 
~ 

8) f'ERCER lAKE CREEK SOCKEYE 25 Sept. 1982 50 0 0 

COLUMBIA RIVER DRAINAGE 

Okanagan Lake KOKANEE 28 Sept. 1979 17 0 0 

*Not counted. 
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Figure 1. Cysts of Henneguya in the flesh of a sockeye salmon. 
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Figure 4. Prevalence of Renneguya In Bockeye oalmon samples. 
Circles represent sampling localities, and prevalence (~) is 
indicated by the proportion of the circle shaded hlack. 
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Figure 5. Prevalence of Jlenneguya In coho sslmon sample •• 
Circle. repregent 9ampl1n~ JocalltleR, and prevalence (%) ia 
1nd1~nt~rl hv thp proportion of the ~frclp AhR~f'rl hlark. 
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Figure 6. Prevalence of llenneguya in chinook salmon samples. 
Circles represent sampling localities. and prevalence (X) is 
indicated by the proportion of the circle shaded hlack. 
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Figure 7. Prevalence of Henneguya In chum salmnn samples. 
Circles represent sampling localities. and prevalence (7,) I. 
Indicated hy the proportion of the circle shaded hlack. 
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Figure 8. Prevalence of Henneguya 1n pink salmon samples. 
Ci rcles represent sampling lo~all ties, and prevalence O() I. 

Indicated by the proportion 0' the circle shaded black. 
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