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ABSTRACT 

Souter,  B.W., A.G. Dwilow, K. Kn ight ,  and T. Yamamoto. 1986. I n f e c t i o u s  pan- 
. c r e a t i c  nec ros i s  v i r u s  i n  a d u l t  A r c t i c  char r ,  Sa l ve l i nus  a l p i n u s  (L.), 

i n  r i v e r s  i n  t he  Mackenzie De l t a  r eg ion  and Yukon T e r r i t o m n .  
Tech. Rep. Fish.  Aquat. Sci. 1441: i v  + 11 p. 

The preva lence and d i s t r i b u t i o n  of IPN v i r u s  i n  a d u l t  A r c t i c  c h a r r  
ind igenous t o  f o u r  r i v e r  dra inages i n  t h e  Mackenzie De l t a  r eg ion  and Yukon 
T e r r i t o r y  was i n v e s t i g a t e d  over  a  f i ve - yea r  per iod .  A t o t a l  o f  229 a d u l t  
A r c t i c  cha r r  were examined o f  which ,100 (25 males and 75 females) were p o s i -  
t i v e  f o r  IPN v i r u s  f o r  an o v e r a l l  preva lence o f  43.7%. There was no s i g n i f i -  
can t  d i f f e r e n c e  i n  t h e  preva lence o f  t h e  v i r u s  between males and females. We 
found IPN v i r u s  n e u t r a l i z i n g  a c t i v i t y  (80% plaque reduc t i on  t i t r e  >50) i n  
serum from 29 o f  63 v i r u s  p o s i t i v e  and 13 o f  69 v i r u s  nega t i ve  A r c t i c  char r .  
The a c q u i s i t i o n  of A r c t i c  cha r r  o r  t h e i r  gametes f rom t h i s  geographica l  area 
f o r  research o r  i n t e n s i v e  c u l t u r e  purposes i s  n o t  recommended. 

Key words: I n f e c t i o u s  panc rea t i c  necros i  s  v i r u s ;  A r c t i c  cha r r ;  Mackenzie D e l t a  
reg ion ;  Northwest T e r r i t o r i e s ;  Yukon T e r r i t o r y .  

Souter, B.W., A.G. Dwilow, K. Kn ight ,  and T. Yamamoto. 1986. I n f e c t i o u s  pan- 
c r e a t i c  nec ros i s  v i r u s  i n  a d u l t  A r c t i c  cha r r ,  Sal ve l  i n u s  -- a l p i n u s  (L. ), 
i n  r i v e r s  i n  t h e  Mackenzie De l t a  r eg ion  and Yukon T e r r i t o r y .  Can. 
Tech. Rep. Fish.  Aquat. Sci. 1441: i v  + 11 p. 

Des recherches ,ant 6tG e f f ec tuges  sur  une pe r i ode  de c i  nq ( 5 )  ans su r  l a  
p reva l  ence e t  1  a  d i s t r i b u t i o n  du v i  rus  de l a  ngcrose panc r6a t i  que i n f e c t i e u s e  
(NPI ) chez 1  'ombl e  cheval i e r  adul t e  v i v a n t  dans qua t re  ( 4 )  bass ins hydro- 
graphiques dans l a  r eg ion  du d e l t a  du Mackenzie e t  l e  t e r r i t o i r e  du Yukon. Au 
t o t a l ,  229 ombles c h e v a l i e r s  adu l t es  on t  6tG examings e t  cen t  (100) d ' e n t r e  
eux (25 m2l es, 75 femel l e s )  e t a i e n t  p o r t e u r s  du v i r u s  de l a  NPI, ce qu i  donne 
une prgva lence g l oba le  de 43,7%. Le v i r u s  se r e t r ouve  2 peu pr6s au tan t  chez 
l e s  miiles que chez l e s  femel les .  On a  cons ta t6  une a c t i v i t 6  de n e u t r a l i s a t i o n  
du v i r u s  de l a  N P I  ( r e d u c t i o n  des plaques de 802, ti t r e  v i r a l  >SO) dans l e  
sgrum de 29 s u j e t s  p o r t e u r s  du v i r u s  su r  63 e t  de 13 s u j e t s  exempts du v i r u s  
su r  63. I 1  e s t  dGconsei l lG de p r e l e v e r  des ombles c h e v a l i e r s  ou des gamgtes 
d 'omble c h e v a l i e r  dans ce sec teur  ggographique pour des f i n s  de recherche ou 
pour  l a  c u l t u r e  i n t e n s i v e .  

Mots-c lgs : V i rus  de l a  necrose pancrga t ique  i n f e c t i e u s e ;  ombl e  cheval i e r ;  
r eg i on  du d e l t a  du Mackenzie; t e r r i  t o i  res  du Nord-Ouest ; t e r r i  - 
t o i  r e  du Yukon. 



VIRUS ISOLATION 

I n f e c t i o u s  p a n c r e a t i c  n e c r o s i s  ( IPN)  i s  
p r i n c i p a l l y  an acute ,  i n f e c t i o u s ,  v i r a l  d i sease  
o f  young, ha tche ry - rea red  ra inbow t r o u t ,  Salmo 
ga i  r d n e r i  Richardson, and brook t r o u t ,  , S a l v F  
us f o n t i n a l i s  ( M i t c h i l l ) ,  t h e  e p i z o o t i c  s u r v l -  - 
vors o f  wh ich  become l i f e - l o n g  c a r r i e r s  and 
shedders o f  t h e  v i r u s  (Wolf  e t  a l .  1963; Yamamo- 
t o  1975: Yamamoto and K i l i s t o f f  1979). The 
v i r u s  e x h i b i t s  a  wide hos t  range h a v i n g  been 
i s o l a t e d  f rom a v a r i e t y  o f  c u l t u r e d  sa lmonid  
spec ies  ( P a r i s o t  e t  a l .  1963; MacKelvie and A r t -  
sob 1969; Wolf  and P e t t i j o h n  1970; L jungbe rg  and 
Jgrgensen 1973; Sano 1973), and i n c r e a s i n g l y  IPN 
o r  s i m i l a r  v i r u s e s  have been r e p o r t e d  f rom a 
growing number o f  d i v e r s e  f reshwa te r  and mar ine 
non-salmonid spec ies  (Sonstegard  e t  a l .  1972; 
Underwood e t  a l .  1977; Stephens e t  a l .  1980; 
Hudson e t  a l .  1981; M c A l l i s t e r  e t  a l .  1984; 
Schutz e t  a l .  1984). 

Souter  e t  a l .  (1984) r e p o r t e d  t h e  i s o l a -  
t i o n  o f  IPN v i r u s  f rom a f e r a l  p o p u l a t i o n  o f  
A r c t i c  c h a r r  (Salve1 i n u s  a l p i n u s )  c o l  l e c t e d  f rom 
a d i s t a l  t r i b u t a r y  ( F i s h  1-of t h e  Mackenzie 
R i v e r  i n  t h e  Nor thwest  T e r r i t o r i e s ,  Canada. 
Because o f  t h i s  unexpected f i n d i n g ,  a  f i v e - y e a r  
s tudy  was under taken t o  determine t h e  p reva lence  
and d i s t r i b u t i o n  o f  IPN v i r u s  i n  n a t u r a l  A r c t i c  
c h a r r  p o p u l a t i o n s  i nd igenous  t o  t h e  Mackenzie 
D e l t a  r e g i o n  and t o  two ma jo r  r i v e r s  o f  t h e  
Yukon T e r r i t o r y .  The work was c a r r i e d  ou t  w i t h  
t h e  coope ra t i on  o f  F i s h  and Mar ine Mammal Man- 
agement personne l  f rom t h e  Western Region, 
Department o f  F i s h e r i e s  and Oceans (DFO), 
Winnipeg, Manitoba, and w i t h  f u n d i n g  suppo r t  
f u r n i s h e d  by t h e  Science Subvent ion  Program o f  
DFO, Ottawa. 

METHODS AND MATERIALS 

SAMPLE COLLECTION 

The A r c t i c  c h a r r  examined i n  t h i s  s tudy  
rep resen ted  t h e  fo rm d i s t r i b u t e d  f rom t h e  l o w e r  
Kuskokwin R i v e r  t o  t h e  Mackenzie R i v e r  as 
c h a r a c t e r i z e d  by McPhai 1  (1961). A d u l t  A r c t i c  
c h a r r  were c o l l e c t e d  i n  l a t e  August o r  e a r l y  
September d u r i n g  t h e i r  m i g r a t i o n  t o ,  o r  a f t e r  
t h e i r  a r r i v a l  on t h e i r  spawning grounds. On one 
occas ion a  c o l l e c t i o n  o f  p resmo l t s  was made i n  
mid-November. The s tudy  area i s  shown i n  F ig .  
1. F i s h  were c o l l e c t e d  f rom s i x  s i t e s  i n v o l v i n g  
f o u r  d i f f e r e n t  r i v e r  d ra inages  and a  c o a s t a l  
l o c a t i o n  (F ig .  2). 

Samples were p laced  i n d i v i d u a l l y  i n  num- 
be red  bags as whole f i s h  and packed i n  i c e ,  o r  
t i s s u e  samples were a s c e p t i  c a l  l y  removed u s i n g  
s t e r i l e  i ns t rumen ts ,  h e l d  on d r y  i c e  and t r a n s -  
p o r t e d  t o  t h e  l a b o r a t o r y .  I n  most i n s t a n c e s  t h e  
samples were assayed w i t h i n  48-72 h  f rom t h e  
t i m e  o f  capture .  T i ssue  samples n o t  t e s t e d  
w i t h i n  t h i s  t i m e  were h e l d  a t  -80°C u n t i l  ana l y -  
s i s  c o u l d  be performed, u s u a l l y  w i t h i n  2-3 
months f rom t h e  t i m e  o f  capture .  Sex was r e c o r d -  
ed a t  t h e  t i m e  o f  autopsy. 

The ch inook salmon embryo (CHSE-214, F r y e r  
e t  a l .  1965) c e l l  l i n e  was used f o r  v i r u s  de tec -  
t i o n .  C e l l  c u l t u r e s  were ma in ta ined  a t  20°C i n  
75 cm2 p l a s t i c  f l a s k s  i n  E a g l e ' s  minimum essen- 
t i a l  medium (MEM) supplemented w i t h  10% f e t a l  
bov ine  serum w i t h  added p e n i c i l l i n  (100 IU/rnL) 
and s t rep tomyc in  (100 vg/mL). Wi th  t h e  excep- 
t i o n  o f  t h e  p resmo l t  f i s h ,  a l l  o f  t h e  a d u l t  f i s h  
were assayed i n d i v i d u a l l y  f o r  v i r u s .  V i s c e r a l  
t i s s u e s  f rom t h e  p resmo l t s  were assayed i n  f i v e  
f i s h  poo ls .  The v i r u s  i s o l a t i o n  procedure  used 
was t h a t  desc r i bed  i n  t h e  Canadian F i s h  H e a l t h  
P r o t e c t i o n  Regu la t i ons :  manual o f  compl iance 
(Department o f  F i s h e r i e s  and Oceans 1984). Con- 
f i r m a t i o n  o f  IPN v i r u s  i s o l a t i o n  was by serum 
n e u t r a l i z a t i o n  u s i n g  p o l y v a l e n t  IPN v i r u s  a n t i  - 
serum p rov ided  by t h e  N a t i o n a l  F i s h  H e a l t h  
Research Center,  Kearneysv i  1  l e ,  West V i r g i n i a ,  
and Connaught L a b o r a t o r i e s  L i m i t e d ,  W i  11 owdal e, 
On ta r i o .  

SERUM 

Blood samples were c o l l e c t e d  by caudal  
punc tu re  and h e l d  on i c e  t o  p e r m i t  c l o t t i n g  
d u r i n g  t r a n s p o r t a t i o n  of t h e  samples t o  t h e  
1  abo ra to ry .  Serum was removed by c e n t r i  f uga t  i on 
(1000 xg, 20 min, a t  4"C), d ispensed i n t o  t e s t  
tubes,  and s t o r e d  a t  -20°C. 

V i r a l  n e u t r a l i z i n g  a c t i v i t y  was determined 
u s i n g  t h e  p l a q u i n g  method desc r i bed  by Wolf and 
Quimby (1973) and t h e  p laque r e d u c t i o n  t echn ique  
o f  Jdrgensen (1973). The r e s u l t s  a r e  expressed 
as 80% p laque  r e d u c t i o n  t i t r e s  (PRT) (Habel 
1969) a g a i n s t  t h e  IPN v i r u s  i s o l a t e d  i n i t i a l l y  
f r om F i s h  Creek A r c t i c  c h a r r  (Macdonald e t  a l .  
1983; Souter  e t  a1 . 1984). 

SERUM FRACTIONATION 

To determine t h e  n a t u r e  o f  t h e  a n t i v i r a l  
a c t i v i t y  p resen t  i n  t h e  A r c t i c  c h a r r  serum, a  
h i g h  t i t r e d  (80% PRT > 10 000) serum sample was 
f r a c t i o n a t e d  u s i n g  t h e  sucrose d e n s i t y  g r a d i e n t  
u l  t r a c e n t r i  f u g a t i  on method o f  Burke and Ni s a l  ak 
(1982) as m o d i f i e d  by K e l l y  and N i e l s e n  (1985). 
Four teen f r a c t i o n s  were c o l l e c t e d  and each was 
assayed a g a i n s t  l o 6  TCID50 o f  homologous IPN 
v i r u s  t o  de te rm ine  t h e  e x t e n t  o f  n e u t r a l i z i n g  
a c t i v i t y .  Two p r e v i o u s l y  f r a c t i o n a t e d  p r o t e i n  
markers,  p o r c i n e  t h y r o g l o b u l  i n  (19S), and bov ine  
gamma g l o b u l i n  (7s)  were used f o r  comparat ive  
purposes. 

RESULTS 

SAMPLE COLLECTION AND VIRUS ISOLATION 

A summary o f  t h e  c o l l e c t i o n  da tes ,  l o c a -  
t i o n s ,  and t h e  p reva lence  o f  IPN v i r u s  i n  a l l  o f  
t h e  f i s h  sampled i s  shown i n  Tab le  1. The v i r u s  
was p r e v a l e n t  i n  a d u l t  A r c t i c  c h a r r  p rocu red  
f rom a l l  s i x  c o l l e c t i o n  s i t e s  used d u r i n g  t h e  
cou rse  o f  t h i s  f i v e  y e a r  i n v e s t i g a t i o n .  A  t o t a l  
o f  229 a d u l t  f i s h  (60 males and 169 females)  
were assayed f o r  I P N  v i r u s  o f  wh ich  100 (25  



males and 75 females)  o r  43.7% were found t o  be 
i n f e c t e d  (Tab le  1 ) .  However, t h e  f reeze- thaw 
l a b i l i t y  o f  t h i s  v i r u s  (unpub l i shed  d a t a )  may 
have r e s u l t e d  i n  t h e  i n a c t i v a t i o n  o f  v i r u s  i n  
some o f  t h e  f r ozen  samples. The re fo re ,  t h e  p re -  
va lence o f  IPN v i r u s  i s  p robab l y  h i g h e r  t h a n  
repo r ted .  

Samples were c o l  1  e c t e d  random1 y  and an 
o v e r a l l  s  x  r a t i o  f avo red  females app rox ima te l y  2 3 : l .  A  X t e s t  o f  t h e  n u l l  hypotheses o f  equal  
p r o b a b i l i t i e s  i n  a l l  groups showed t h e r e  was no 
s i g n i f i c a n t  d i f f e r e n c e  (P>O.05) between males 
and females i n  t h e  p reva lence  o f  IPN v i r u s  
(Tab le  2). V i r u s  was no t  i s o l a t e d  f rom any o f  
t h e  poo led t i s s u e  samples p repa red  f rom t h e  p r e -  
smol t  f i s h  ob ta ined  f rom B i g  F i s h  R i v e r ,  Novem- 
ber ,  1981. 

Repeated sampl ing  f rom two d ra inages  ( F i s h  
Creek/Rat R i v e r  and B i g  F i s h  R i v e r )  over  a  f o u r  
y e a r  p e r i o d  i n d i c a t e d  t h a t  t h e r e  was no s i g n i f i -  
c a n t  d i f f e r e n c e  (P>0.05, x 2  t e s t )  i n  t h e  preva-  
l ence  o f  IPN v i r u s  i n  a d u l t  A r c t i c  c h a r r  i n d i g e -  
nous t o  t h e  r e s p e c t i v e  dra inages (Tab le  3). 

SERUM ANTI-IPN VIRUS ACTIVITY 

Serum was c o l l e c t e d  f rom 132 A r c t i c  c h a r r  
and assayed by t h e  p laque r e d u c t i o n  method t o  
determine l e v e l s  o f  IPN v i r u s  n e u t r a l i z i n g  a n t i -  
bod ies  (Tab le  4). Ant ibody t i t r e s  ob ta ined  f rom 
b o t h  v i r u s  p o s i t i v e  and n e g a t i v e  A r c t i c  c h a r r  
were s i m i l a r  t o  t hose  r e p o r t e d  by Wol f  and 
Quimby (1969),  and Jbrgensen (1973) f o r  immuni- 
zed a d u l t  ra inbow t r o u t .  Twenty-nine o f  63 
v i r u s  p o s i t i v e ,  and 13 o f  69 v i r u s  n e g a t i v e  Arc-  
t i c  c h a r r  produced n e u t r a l i z i n g  t i t r e s  g r e a t e r  
t han  50 i n d i c a t i n g  t h a t  s i g n i f i c a n t  a n t i  body had 
been produced. 

SERUM FRACTIONATION 

The sucrose d e n s i t y  g r a d i e n t  p r o f i l e  f o r  
t h e  f r a c t i o n s  o f  a  se lec ted ,  h i g h  t i t r e d  (80% 
PRT>10 000) serum sample assayed a g a i n s t  t h e  
homologous v i r u s  i s o l a t e  i s  shown i n  Fig.  3. A  
peak o f  v i r u s  n e u t r a l i z i n g  a c t i v i t y  was p resen t  
i n  t h e  l ower  p o r t i o n  o f  t h e  g r a d i e n t  where t r o u t  
immunoglobu l in  (16s )  would be expected t o  band 
(Dorson 1972; Jdrgensen 1973). No a t t emp t  was 
made t o  de te rm ine  i f  t h e  1  ower n e u t r a l  i z i  ng 
t i t r e s  (50-500), i n  p a r t i c u l a r  t hose  ob ta ined  
f rom t h e  IPN v i r u s  n e g a t i v e  f i s h ,  were t h e  
r e s u l t  o f  a  16s immunoglobu l in  o r  o f  a  6s na tu -  
r a l  a n t i v i r a l  i n h i b i t o r  s i m i l a r  t o  t h a t  found i n  
t h e  serum o f  normal ra inbow t r o u t  (Jplrgensen 
1973; Hi  11 and Dixon 1977; and K e l l y  and N i e l s e n  
1985). 

DISCUSSION 

The r e s u l t s  o f  t h i s  s tudy suggest t h a t  IPN 
v i r u s  i s  e n z o o t i c  i n  A r c t i c  c h a r r  p o p u l a t i o n s  
i nd igenous  t o  t h e  r i v e r  dra inages o f  t h e  Macken- 
z i e  D e l t a  r e g i o n  and t h e  Yukon n o r t h  s lope.  
Because salmonids have never  been c u l t u r e d  i n  
t h e  Northwest T e r r i t o r i e s  (R. Moshenko, Depar t -  
ment o f  F i s h e r i e s  and Oceans, Western Region, 

Winnipeg, MB, persona l  communicati on) o r  t h e  
Yukon T e r r i t o r y  (T. Young, Department o f  F i s h e r -  
i e s  and Oceans, P a c i f i c  Region, Whitehorse, YK, 
persona l  communicat ion),  and s t o c k i n g  p r a c t i c e s  
have been r e s t r i c t e d  t o  t h e  sou the rn  reaches o f  
bo th  t h e  Nor thwest  T e r r i t o r i e s  (Fa l k  and Low 
1981),  and t h e  Yukon T e r r i t o r y  (T. Young, 
persona l  communicat ion) i t  i s  h i g h l y  u n l i k e l y  
t h a t  t h e  v i r u s  was c o n t r a c t e d  f rom i n f e c t e d  
ha tche ry - rea red  f i s h .  The re fo re ,  t h e  A r c t i c  
c h a r r  p o p u l a t i o n s  surveyed a r e  b e l i e v e d  t o  
rep resen t  n a t u r a l l y  i n f e c t e d  c a r r i e r  popu la-  
t i o n s .  How and when t h e s e  f i s h  became i n f e c t e d  
w i t h  t h e  v i r u s  i s  a  m a t t e r  o f  specu la t i on .  
However, t hese  r e s u l t s  suggest t h a t  t h e  v i r u s  i s  
capab le  o f  p e r s i s t i n g  a t  c o n s i s t e n t l y  h i g h  
l e v e l s  w i t h i n  t h e  r e s p e c t i v e  popu la t i ons .  T h i s  
was p a r t i c u l a r l y  e v i d e n t  w i t h  t h e  repeated F i s h  
Creek/Rat R i v e r  and B i g  F i s h  R i v e r  c o l l e c t i o n s .  
The c l o s e  p r o x i m i t y  o f  f i s h  t o  each o t h e r  on t h e  
spawning grounds and t h e  o v e r w i n t e r i n g  areas 
t o g e t h e r  w i t h  t h e  p a r e n t  t o  progeny t r a n s m i s s i o n  
o f  t h e  v i r u s  v i a  t h e  gametes undoubted ly  c o n t r i -  
bu te  t o  t h e  p e r s i s t e n c e  and maintenance o f  t h e  
h i g h  p reva lence  l e v e l s  observed i n  t hese  f i s h .  

U n f o r t u n a t e l y  we were unab le  t o  a s c e r t a i n  
what, i f  any, impact  t h e  v i r u s  has had on t h e  
r e s p e c t i v e  p o p u l a t i o n s ,  and i n  p a r t i c u l a r  t h e  
unde ryea r l  i n g  component o f  t h e  v a r i o u s  popul  a -  
t i o n s .  The o n l y  sampl ing  of p resmo l t  f i s h  was 
n e g a t i v e  f o r  v i r u s .  These f i s h  may n o t  have 
been i n f e c t e d ,  o r ,  i f  t h e y  were t h e  v i r u s  c o u l d  
have been l a t e n t  o r  d i l u t e d  ou t  due t o  t h e  
p o o l i n g  o f  t i s s u e  samples f o r  assay purposes. 

The v i r u s  n e u t r a l i z i n g  t i t r e s  p resen t  i n  
A r c t i c  c h a r r  serum were s i m i l a r  t o  t hose  r e p o r t -  
ed  by Wolf  and Quimby (1969) and Jdrgensen 
(1973) f o r  immunized a d u l t  ra inbow t r o u t .  
D e t e c t a b l e  a n t i  body was found i n  serum f rom b o t h  
v i r u s  p o s i t i v e  and v i r u s  n e g a t i v e  f i s h .  How- 
eve r ,  34 o f  63 v i r u s  p o s i t i v e  f i s h  demonstrated 
l i t t l e  (80% PRT<SO), i f  any, a n t i b o d y  produc-  
t i o n .  Th i s  r e s u l t  r a i s e s  t h e  ques t i ons  o f  how, 
when, and where d i d  t h e s e  f i s h  c o n t r a c t  t h e  
v i r u s ,  and what degree of p r o t e c t i o n  i s  c o n f e r -  
r e d  by a n t i  body under t hese  e n v i  ronmental  cond i  - 
t i o n s .  Conversely,  13 o f  50 v i r u s  n e g a t i v e  Arc-  
t i c  c h a r r  produced an t i body  t i t r e s  g r e a t e r  t h a n  
50. Th i s  f i n d i n g  suggests t h a t  t hese  p a r t i c u l a r  
f i s h  had e f f e c t i v e l y  n e u t r a l i z e d  and e l i m i n a t e d  
t h e  v i r u s ;  o r  p o s s i b l y  t h e  v i r u s  was n e u t r a l i z e d  
d u r i n g  t h e  assay procedure,  t he reby ,  c r e a t i n g  a  
fa1 se n e g a t i v e  r e s u l t .  U n f o r t u n a t e l y ,  t h e  a n t i -  
body t i  t r e s  ob ta ined  d u r i n g  t h i s  s tudy  rep resen t  
v i r u s  n e u t r a l i z i n g  a c t i v i t y  a t  o n l y  one p o i n t  i n  
t ime.  There fore ,  i t  i s  i m p o s s i b l e  t o  know what 
i n f l u e n c e  f a c t o r s  such as age, temperature ,  and 
env i ronment  had on a n t i b o d y  development and p r o -  
d u c t i o n  i n  t hese  f i s h .  F u r t h e r  research,  under 
c o n t r o l  l e d  l a b o r a t o r y  c o n d i t i o n s  would be r e -  
q u i r e d  t o  p r o v i d e  answers t o  t hese  ques t i ons .  

The r e s u l t s  o f  t h i s  s tudy  a re  s i g n i f i c a n t  
f o r  a  number o f  reasons. F i r s t l y ,  r e g i o n a l  and 
t e r r i t o r i a l  f i s h e r i e s  managers, and t r a n s p l a n t  
commit tees shou ld  be cogn i zan t  o f  t hese  f i n d -  
ings .  A p p r o p r i a t e  measures shou ld  be taken  t o  
ensure  t h a t  t h e  v i r u s  i s  n o t  i n a d v e r t e n t l y  
t r a n s f e r r e d  t o  non-enzoot ic  areas where i t  c o u l d  
pose a  prob lem t o  nonexposed f e r a l  sa lmonid  
popu la t i ons .  Secondly, IPN v i r u s  has been 



s t a t e d  n o t  t o  occur  i n  Alaska (Burke 1981). 
However, 1  i m i t e d  t a g g i n g  s t u d i e s  have demonstra- 
t e d  t h a t  some i n t e r d r a i n a g e  exchange o f  non- 
spawning A r c t i c  c h a r r  has taken  p l a c e  between 
t h e  F i r t h  R i v e r  (Yukon T e r r i t o r y )  and b o t h  t h e  
Kongakut and Canning R i v e r s  i n  Alaska (McCart 
1980). Because o f  t h i s  m i g r a t i o n  t o  nonnata l  
streams, i t  i s  conce i vab le  t h a t  IPN v i r u s  c o u l d  
be t r a n s f e r r e d  t o  A r c t i c  c h a r r  i nd igenous  t o  t h e  
r i v e r  dra inages o f  t h e  Alaskan n o r t h  s lope,  if 
t h e  v i r u s  i s  n o t  a l r e a d y  present .  L a s t l y ,  
because o f  t h e  h i g h  p reva lence  and wide d i s t r i -  
b u t i o n  o f  IPN v i r u s  i n  t h e  A r c t i c  c h a r r  popu la-  
t i o n s  i n v o l v e d  i n  t h i s  s tudy,  t h e  au tho rs  recom- 
~nend t h a t  A r c t i c  c h a r r  o r  t h e i r  gametes n o t  be 
cons ide rsd  f ~ r  i m p o r t  f r om t h i s  geograph ica l  
area f o r  resea rch  and/or i n t e n s i v e  c u l t u r e  pu r -  
poses. 
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F i g .  1. Map o f  t h e  Nor thwes t  and Yukon t e r r i t o r i e s  showing t h e  l o c a t i o n  o f  t h e  study a rea .  



Fig. 2. Map of the Mackenzie Delta region and the Yukon north slope showing the Arctic charr 
collection sites. 



F r a c t i o n  
F i g .  3. A r c t i c  c h a r r  serum f r a c t i o n a t i o n  by suc rose  d e n s i t y  g r a d i e n t  

u l  t r a c e n t r i f u g a t i o n .  

l p o s i t i o n  o f  p o r c i n e  t h y r o g l o b u l i n  (19s) marker  
' p o s i t i o n  o f  bov i ne  qaninia g l o b u l  i n  ( 7 s )  n iarker  

( f r a c t i o n a t i o n  proceeded f r o m  l e f t  t o  r i g h t )  



Table 1. Summary o f  co l  l e c t i o n  dates,  l o c a t i o n s ,  sex, numbers sampled and 
percen t  p o s i t i v e  f o r  IPN v i r u s .  

Date Locat i on Sex Number No. IPNV Percent 
Sampl ed Posi t i  ve Pos i t i  ve 

Nov ' 8 1  B i g  F i s h  R. 

Sept '82 
I 1  

F i s h  C r .  
11 

B i g  F i s h  R. 
II 

Sept '82 
I1 

Aug ' 83  
I I 

Rat R. 
I1 

Aug '83 
I' 

F i s h  C r .  
I' 

Sept '83 
I I 

B i g  F i s h  R. 
'I 

Shing le  Pt. 
I 1  

Aug '84 
I 1  

Aug '84 
I1 

B i g  F i s h  R. 
I1 

Sept '84 
'I 

B i g  F i s h  R. 
I1 

Sept ' 84  
I I 

Rat R. 
I I 

Sept '84 
I' 

Babbage R. 
II 

Sept ' 84 
I 1  

F i r t h  R. 
11 

Aug '85 
11 

Rat R. 
I1  

Aug '85 
'I 

B i g  F i s h  R. 
II 

' ~ r e s m o l  t s ,  no sex de te rm ina t i on  
2 ~ x c l u d i n g  presmol t c o l l e c t i o n  Nov. ' 81  B ig  F i s h  R i v e r  



Table 2. Comparison of t h e  preva lence o f  IPN v i r u s  between male and female A r c t i c  char r .  

Number o f  f i sh IPNV pos i  t i  ve/no. exarni ned - 
Date Loca t ion  Ma1 es Femal es To ta l  

Sept ' 82  

Sept ' 82 

Aug ' 83 

Aug '83 

Sept ' 83 

Aug '84 

Aug-Sept ' 84  

Sept ' 84  

Sept ' 84 

Sept ' 84 

Aug ' 85 

Aug '85 

F i s h  C r .  

B i g  F i s h  R. 

Rat R. 

F i s h  C r .  

B i g  F i s h  R. 

Sh ing le  Pt. 

B i g  F i s h  R. 

Rat R. 

Babbage R. 

F i r t h  R. 

Rat R. 

B i g  F i sh  R. 

To ta l  25/60 (41.7t6.4) 75/169 (44.42 3.8)  100/229 (43.7t3.3) 

'percent pos i  t i  ve + standard d e v i a t i o n  



Table 3. Comparison o f  t h e  preva lence of IPN v i r u s  between t h e  F i s h  Creek/Rat 
R i ve r  and B i g  F i s h  R i v e r  drainages. 

Year 
R i  ve r  Dra i  nage 

m w -  R . -- B i g  F i s h  R. - 

Tota l  

NO. IPNV pos i  t i ve/no. exami ned 
2 ~ e r c e n t  p o s i t i v e  + s tandard d e v i a t i o n  



Table 4. E igh t y  percent  plaque reduc t i on  t i t r e s  f o r  A r c t i c  c h a r r  sera. 
--- - 

- IPN V i rus  P o s i t i v e  A. c h a r r  -- --- 
T i t  r e  FCr BFR R R BFR RR BFR BR FR R R 

' 82 ' 82 ' 83 '83 '84  ' 84 ' 84  '84  ' 85 

T i t  r e  
-- IPN V i rus  Negat ive A. c h a r r  
FC r BFR R R BFR R R BFR BR F  R RR 

' r e c i p r o c a l  values 
FC=Fi sh Creek; BFR=Big F i s h  R i  ver;  RR=Rat R i  ver ;  BR=Baggage R i  ver ;  FR=Fi r t h  
R i v e r  




