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Long-term recording of some fish diseases using 
general fishery research surveys in the south-east 

part of the North Sea

P. van Banning

N etherlands Institute lor Fishery Investigations, PO Box 68, 1970 AB IJm uiden, The N etherlands

ABSTRACT: Long-term (1981-1985) results of recording several diseases of dab, plaice and cod are 
presented for the south-east area of the North Sea. The occurrence of each disease is geographically 
plotted, and observed average and maximum prevalence levels are given and discussed. Results 
underline that diseases in marine wild fish stocks can differ strongly per fish species, area and season. 
Fish disease recording in standard stock-assessment surveys can be considered potentially useful and 
largely agrees with prevalence levels observed during special fish disease surveys in the same area.

IN TRO DU CTIO N

Historically , a t t e n t io n  h a s  long  b e e n  p a id  to the  p r e s 
e n c e  of d is e a se s  in m a r in e  w ild  fish (e.g. J o h n s to n e  
1906), b u t  m os t  of the  ear ly  s tu d ie s  c an  be  classif ied  as 
s in g le  or sho r t- t im e  o bse rv a t io n s .  C o n t in u o u s  lo n g 
te rm  s tu d ies  from th e  p a s t  a re  m issing , re su l t in g  in 
c u r r e n t  a b s e n c e  of re l iab le  d a ta  for co m p a r iso n  in 
e s ta b l i sh in g  w h e th e r  p r e s e n t  d is e a se  p r e v a le n c e s  in 
m a r in e  w ild  fish s to c k s  h a v e  c h a n g e d  ab n o rm a l ly  or 
e x c e e d e d  n a tu ra l  p r e v a l e n c e  levels.

R e sea rch  in te re s t  in  th e  p r e s e n c e  a n d  c a u se  of d is 
e a s e s  in w ild  m a r in e  fish h a s  s ign if ican tly  in c re a s e d  in 
th e  las t  d e c a d e .  T h is  d e v e lo p m e n t  is m a in ly  th e  resu lt  
of q u e s t io n s  b e in g  r a i s e d  on the  effects of e n v i r o n 
m e n ta l  factors (espec ia l ly  p o l lu t io n - re la te d  effects) a n d  
on  th e  p r e s e n c e  of e p id e m ic a l  c h a n g e s  in w ild  s ea  fish 
p op u la t io n s .  In fac in g  th e s e  q u e s t io n s  a se r ious  la c k  of 
use fu l  b a c k g r o u n d  or b a se - l in e  in fo rm at ion  w a s  a p p a r 

ent, e sp ec ia l ly  c o n c e rn in g  lo n g - te r m  d a t a  e s t im a t in g  
n a tu r a l  lev e ls  of p re v a le n c e s .

T h e  p r e v a l e n c e  of d is e a s e s  is th e  re su l t  of a  c o m p le x  
in te ra c t io n  in  w h ic h  m a n y  e n v i r o n m e n ta l  fac to rs  of 
physica l ,  c h e m ic a l  a n d  b io lo g ica l  o r ig in  p lay  a role. 
This  m e a n s  th a t  th e  p r e v a l e n c e s  of d i s e a s e s  in m a r in e  
w ild  fish c an  b e  e x p e c t e d  to f lu c tu a te  p e r  fish spec ies ,  
a re a  a n d  time. To o b ta in  b a s e - l in e  d a ta  p ro v id in g  
b e t t e r  in s ig h ts  in to  d i s e a s e  p r e v a l e n c e  f lu c tu a t io n s  in 
m a r in e  w ild  fish stocks, a fish d i s e a s e  r e c o r d in g  p r o 
g r a m m e  w a s  c a r r ie d  o u t  for 5 c o n se c u t iv e  years .

M ATERIALS A N D  M ETH O D S

S e le c t io n  of m eth od s, fish  and  d ise a se s . S p e c ia l  fish 
d is e a se  su rv e y s  a re  p ro b le m a t ic  for r e a s o n s  of f in an ce  
(h igh  costs  of s e a - g o m g  vesse ls )  a n d  s ta f f ing  (diff icul
t ies in  f in d in g  su ff ic ien t n u m b e r s  of specia lis ts ) ,  e s p e 

Table 1. Length data (cm) of fish sampled in the disease recording programme 1981-1985

Spring
1981

Autumn
1982

Spring Autumn
1983

Spring Autumn
1984

Spring Autumn
1985

Spring Autumn

Dab 22.4 + 3.1 21.6 + 2.5 22.4 + 3.6 21.2±3.8 19.4=3.3 21.9 + 3.6 19.1=3.1 19.3 = 3.2 18.6 = 2.6 19.6 = 3.6

Plaice - 25.9 ± 2.9 23.9 + 3.5 22.1 + 3.7 25.1+4.7 23.9 = 5.1 25.7 =  4.2 20.8 = 3.2 34.3 = 7.1

Cod - 64.9± 14.3 44.5± 15.6 28.6=10.3 28.1 = 11.7 32.5 = 3.4 33.5=13.1 31.8 = 6.9 34.1 = 8.3 38.7 = 7.2
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Fig. 1. Presence of lym- 
phocystis in dab, 
1981-1985, plotted per 
area and season. Left: 
Feb-Apr; right: Sep-Oct

c ially  w h e n  lo n g - te rm  su rv e y s  a r e  s c h e d u le d .  H e n c e  
th e  fish d i s e a s e  r e c o r d in g  p r o g r a m m e  w a s  i n c o r p o 
r a t e d  in to  so m e  s t a n d a r d  s e a  su rv e y s  of th e  D u tc h  
f i sh e ry  re s e a rc h ,  im p o s in g  re s tr ic t io n s  on  th e  ch o ice  of 
a r e a s  a n d  h a n d l i n g  of fish. T h e  l a t te r  m e a n t  a lso  th a t  
d i s e a s e s  h a d  to b e  c h o s e n  for in v e s t ig a t io n  w h ic h  a re  
eas i ly  r e c o g n i s a b le  b y  th e  n a k e d  eye ,  a n d  th a t  a  s e l e c 
tion  of f ish  sp e c ie s  h a d  to b e  m a d e  for su rvey .  C o n s e 
q u e n t ly ,  th e  p r o g r a m m e  w a s  d i r e c te d  a t  d a b  Lim anda  
lim anda, p la ic e  P leuronectes p la tessa  a n d  cod  C adus  
m orhua  and  in v o lv ed  th e  d i s e a s e s  ly m p h o cy s t is  (viral 
sk in  d is ease ) ,  h y p e r p l a s ia /p a p i l lo m a  (skin d is e a se  
a s s o c ia te d  w i th  a  v irus  [Bloch e t  al. 1986], y o u n g  s ta g e s  
in d i c a te d  as  h y p e rp la s ia ,  o ld e r  s t a g e s  as  pap i l lom a) ,  
sk in  u lc e r s  (skin le s io ns  of b a c te r ia l  origin), p r e s u m p 
tive  m y c o b a c te r io s is  (poss ib le  b a c te r ia l  in fec tion ,

m a in ly  in te rna l) ,  G lugea s tephan i (p ro to zoan  infection, 
m a in ly  in  in te s t ine )  a n d  M yxobo lus aeg le fin i (p ro to 
z o a n  in fection , m a in ly  of c ran ium ).  T h e  fish s a m p le d  
w e re  s e le c te d  from  s p e c im e n s  w ith  le n g th s  of 15 cm or 
m o re  (for a v e r a g e  le n g th s  of s a m p le d  fish, s e e  T a b le  1) 
for a d is e a se  ch eck .  It w a s  c o n s id e re d  th a t  d ab ,  p la ice  
a n d  cod s p e c im e n s  b e lo w  15 cm  w e re  im m a tu re  or very  
y ou ng ,  liv ing for a shor t  t im e  in  th e  e n v i r o n m e n t  
f ished; h e n c e  th e y  w o u ld  h a v e  h a d  too sh o r t  a  tim e 
( inc lud ing  in cu b a t io n )  or a too re s t r ic te d  a  c h a n c e  to 
d e v e lo p  a n d  c lea r ly  rev ea l  th e  d is e a s e d  cond it ions  
u n d e r  inves t iga t ion .

N o  spec ia l  s e x - s e p a ra t e d  re c o rd in g  a n d  p re s e n ta t io n  
w a s  ca rr ied  out, b e c a u s e  no  se x - l in k e d  re su l ts  w e re  
e x p e c t e d  w i th  th e  ty p e  of in fec tious  d is e a s e s  a n d  fish 
spec ie s  s tud ied ,  as w a s  for in s ta n c e  in d i c a te d  b y  W olth-
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Fig. 2. Presence of hy
perplasia/papilloma in 
dab, 1981-1985, plotted 
per area and season. 
Left: Feb-Apr; right:

Sep-Oct
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Fig. 3. Presence of ul
cers in dab, 1981-1985, 
plotted per area and 
season. Left: Feb-Apr; 

right: Sep-Oct
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Table 2. Prevalences of lymphocystis in dab, 1981-1985. 
Below: Prevalence trend (solid line: spring; dotted line: au

tumn)

Table 3. Prevalences of hyperplasia/papilloma in dab, 
1981-1985. Below: Prevalence trend (solid line: spring; dotted 

line: autumn)

Spring (Feb-Apr) Autumn
Total area Selected a rea '  (Sep-Oct)

A 3151 1411 712
1981 B 1.7% 1.7 % 0.7 %

C 9.6% 3.6 % 2.7 %

A 2367 2367 825
1982 B 1.1 % 1.1 %, 0.5%

C 2.9% 2.9% 1.1 %

A 4544 2619 955
1983 B 2.9 % 2.7 %, 1.6%

C 6.6% 5.9% 2,4 %

A 2781 1522 1361
1984 B 4.5% 3.1 °., 2.5%

C 16.1 % 9.5 ° i > 5.8%

A 3473 2428 1386
1985 B 2.2% 1.5% 1.3%

C 8.2 % 2.7 % 2.0%

' For accurate comparison of seasons, data are presented 
separately for selected positions also fished in autumn 

A: number of fish; B: averaged prevalence, calculated 
from total of infected samples; C: observed maximum 
prevalence in a sample of > 5 0  specimens

Spring (Feb-Apr) Autumn  
Total area Selected a rea '  (Sep-Oct)

A 3151 1411 712
1981 B 1.5 % 1.2% 1.4 %

C 10.3 % 2.3 ■ o 2.8%

A 2367 2367 825
1982 B 0.8 % 0.8% 0%

C 1.9% 1.9% 0%

A 4544 2619 955
1983 B 1.4 % 1.1 % 0.4 %

C 10.8% 3.6% 1.0%

A 2781 1522 1361
1984 B 1.9 % 1.9% 0.9 3,>

C 4.9",, 4.9% 1.6%

A 3473 2428 1386
1985 B 2.6% 2.6% 0%

C 11.8% 11.8% 0 %

' For accurate comparison of seasons, data are presented
separately for selected positions also fished in autumn

A: number of fish; B: averaged prevalence, calculated
from total of infected samples; C: observed maximum
preva len«

'A

in a sample of >  50 specimens
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Flg. 4. Presence of 
Glugea stephani in dab, 
1981-1985, plotted per 
area and season. Left: 
Feb-Apr; right: Sep-Oct

Table 4. Prevalences of ulcers in dab, 1981-1985. B elow : 
Prevalence trend (solid line: spring; dotted line: autumn)

Table 5. Prevalence of Glugea stephani in dab, 1981-1985. 
Below: Prevalence trend (solid line: spring; dotted line: au 

tumn)

Spring (Feb-Apr) Autumn
Total area Selected area" (Sep-Oct)

A 3151 1411 712
1981 B 0.9% 0.8% 2,6%

C 4.1 % 4.1 % 3.1 %

A 2367 2367 825
1982 B 0.3 % 0.3 % 3.2%

C 0.7 % 0.7 % 8.3%

A 4544 2619 955
1983 B 1.1% 0.9% 2.4 %

C 2.1 7U 1.4% 7.1%

A 2781 1522 1361
1984 B 1.3% 0.9% 1.2%

C 2.7 % 1.8% 1.6%

A 3473 2428 1386
1985 B 1.3% 0.4 % 0.8 %

C 1 8 % 1.4 % 0.9%

■ For accurate comparison of seasons, data are presented 
separately for selected positions also fished in autumn 

A: num ber of fish; B: averaged prevalence, calculated 
from total of infected samples; C: observed maximum 
prevalence in a sample of >  50 specimes

■s?

Spring (Feb- Apr) Autumn 
Total area Selected area" (Sep-Oct)

A _ _ 712
1981 B - - 2.4 %

C - - 9.1%

A - - 825
1982 B - - 7.8%

C - - 10.8%

A 4544 2619 955
1983 B 5.2% 5.8% 11.5%

C 15.5% 13.5% 20.9 %

A 2781 1522 1361
1984 B 5,7% 6.7% 6.9%

C 12.2% 11.8% 13.6%

A 3473 2428 1386
1985 B 5.3 'lo 4.5% 6.2%

C 10.8% 10.8% 13.0%

■ For accurate comparison of seasons, data are separately
presented for selected positions also fished in autumn.

A: number of fish; B: averaged prevalence, calculated
from total of infected samples; C observed maximum
prevalence in a sample of > 50 specimens



Banning: Long-term recording of fish d iseases 5

Fig. 5. Presence of Myx
obolus aeglefini in dab,
1981-1985, plotted per 
area and season. Left:
Feb-Apr; right: Sep-Oct

Table 6. Prevalences of Myxobolus aeglefini in dab,
a u s  (1984) for ly m p ho cys t is  a n d  e p id e r m a l  p a p i l lo m as  1981-1985. Below: Prevalence trend (solid line: spring; dotted

line: autumn)
of dab .

O bservation s. In o rd e r  to p r e v e n t  a s t ro n g  in f lu en ce  
of in d iv id ua l  varia tions, d is e a se  re c o rd in g s  w e re  
a lw ay s  m a d e  by  the  s a m e  p e o p le  (3 p e rson s)  w ith  a 
t r a in e d  eye. H o w ev e r ,  ra p id  h a n d l in g  of fish on b o a rd  
p e rm i t te d  only m acro sco p ic  ch ecks ,  a n d  it m u s t  be 
c o n s id e re d  th a t  ea r ly  d is e a se  sy m p to m s  cou ld  h av e  
b e e n  o v e r lo o k e d  so th a t  o b s e rv e d  p re v a l e n c e s  m ay  
h a v e  b e e n  low er  th a n  th e i r  ac tu a l  level. O b se rv a t io n s  
w e re  a lw ay s  m a d e  on th e  s a m e  ty pe  of fishery  survey, 
cov e r ing  th e  sa m e  a rea ,  a n d  c o n c e n t r a te d  on a sp r ing  
a n d  an  a u tu m n  sa m p l in g  w h e n  the  fish sh o u ld  b e  in 
poor  or go o d  cond it ion  re spec tive ly .

S e lec tio n  and input of data. S a m p l in g  w a s  ca rr ied  
ou t w ith  p re fe ra b ly  100 to 150 s p e c im e n s  of e a c h  
sp ec ie s  w ith  a m in im u m  of 50 sp e c im e n s  p e r  fish ing 
s ta t ion  or p e r  a re a  unit.  For a re a  un i ts  th e  g rid  sys tem  
of th e  In te rn a t io n a l  C o un c il  of th e  S ea  (ICES) w a s  u se d  
a n d  all d a ta  w e re  p lo t te d  in  this  sys tem , s e p a ra te ly  p e r  
fish spec ies ,  se a s o n  a n d  d isease .  T h e  d a ta  of e a c h  grid  
w e re  a v e r a g e d  to p ro v id e  a  g e n e ra l  in d e x  of p r e v a 
lence  of th a t  a rea .  T h e  a r e a  of su rvey  w a s  ch o se n  as 
la rge  as poss ib le  (the coas ts  of the  s o u th e a s te r n  p a r t  of 
the  N orth  S ea  n e a r  th e  coas ts  of N e th e r la n d ,  G e rm a n y  
a n d  D e n m ark )  in o rd e r  to cover, as m u c h  as poss ib le ,  
d if fe ren t  fish p o p u la t io n s  a n d  d if fe ren t  e n v i ro n m e n ta l  
conditions .

P resen tation  of data. To f ram e  th e  p r e v a l e n c e  into a 
s im ple  ind ica t ion  sy s tem  usefu l  for th e  g e o g ra p h ic a l  
g rid  sys tem , th e  fo l low ing  classif ica t ion  w a s  app l ied :  0,
< 0 .5  %, 0.5 to 0.9 %, 1 to 1.5 %, >  1.5 % ; or 0, <  1 %,
1 to 5 %, 6 to 10 % a n d  > 1 0  %, d e p e n d in g  on  the  
d is ea se  condition . A n  a t t e m p t  w a s  also m a d e  to d e l i n e 
a te  a re a s  w ith  cons is ten t ly  h ig h  p re v a le n c e s  of d is ea se

Spring (Feb-Apr) Autumn
Total area Selected area" (Sep-Oct)

A - - 712
1981 B - - 9.1 %

C - - 29.1 %

A - — 825
1982 B - - 14.6%

C - - 25.4 %

A 4544 2619 955
1983 B 4.3 % 4.3% 20.3 %

C 20.8% 20.8 % 33.9%

A 2781 1522 1361
1984 B 2.5% 2.5 % 7.3 %

C 5.3 % 5.3 % 19.7 %

A 3473 2428 1386
1985 B 3.2% 3.2% 4.1 %

C 12.1 % 12.1 % 11.9%

' For accurate comparison of seasons, data are presented 
separately for selected positions also fished in autumn 

A: number of fish; B: averaged prevalence, calculated 
from total of infected samples; C: observed maximum 
prevalence in a sample of > 5 0  specimens
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Fig. 6. Presence of lym- 
phocystis in plaice, 
1981-1985, plotted per 
area and season. Left: 
Feb-Apr; right: Sep-Oct

Table 7. Prevalences of lymphocystis in plaice, 1981-1985. 
Below: Prevalence trend (solid line: spring; dotted Line: au 

tumn)

as  h o t- sp o t  a reas .  P re v a le n c e s  1.5 x  a b o v e  th e  a v e ra g e  
p re v a l e n c e  tu r n e d  ou t  to b e  su i tab le  for in d ic a t in g  h o t 
spo t  a re a s  on th e  g r id  m aps .

Spring (Feb-Apr) Autumn (Sep-Oct)

A 807
1981 B - 1.0%

C - 1.9%

A 1175
1982 B - 1.3%

C - 5.9%

A 4044 1286
1983 B 0.5% 1 0 %

C 1.1 % 1.9%

A 1463 1640
1984 B 1.1 % 1.7%

C 2.8% 3.3 %

A 2887 1739
1985 B 0.6% 1.1 %

C 1.5% 2.6 %

A: number of fish; B averaged prevalence, calculated
from total of infected samples; C: observed maximum
p re v a l e n t in a sample of >  50 specimens

1981 a i S3 '0 J '(3Í

RESULTS 

D ab L im a n d a  limanda

L ym phocystis. T his  d is e a se  s h o w e d  a  se a s o n a l  t e n 
d e n c y  w ith  a n  in c r e a s e d  p re s e n c e  a n d  p re v a l e n c e  in 
s p r in g  (Fig. 1, T a b le  2). H o t-sp o t  a r e a s  w e re  p re s e n t  in 
th e  D o g g e r  B an k  a re a  a n d  n e a r  th e  n o r th e rn  D an ish  
coas t  (Fig. 1). A v e ra g e  p re v a le n c e s  w e re  in  th e  r a n g e  
of 0.5 to 4.5 % ; o b s e rv e d  m ax im a l  p re v a l e n c e  in one  
r e p r e s e n ta t iv e  f ishery  s a m p le  w a s  16.1 % (Table  2). 
In c r e a se d  t e n d e n c ie s  of p r e v a le n c e s  w e re  p r e s e n t  only 
in 1983 a n d  1984 (Table  2).

H y p erp la sia /p a p illo m a . In the  a re a  s e a r c h e d  this 
d is e a se  w a s  fo un d  only  in  dab .  A re s t r ic ted  a re a  of 
in fec tion  w a s  o b se rv e d  off th e  D utch  co as t  a n d  in the  
G e r m a n  B ight (Fig. 2). Ind ica t io ns  of h o t- sp o ts  w e re  
fo u n d  n e a r  th e  D o g g e r  B a n k  a n d  th e  G e r m a n  Bight 
(Fig. 2). C le a r - c u t  s e a s o n a l  effects w e re  o b se rv e d  w ith  
th e  d is e a se  b e in g  very  e v id e n t  in sp r in g  a n d  nea r ly  
a b s e n t  in  a u tu m n  (Fig. 2). A v e ra g e  p re v a le n c e s  for 
sp r in g  r a n g e d  from 0.8 to 2 . 6 % ;  th e  o b s e r v e d  m a x 
im u m  p re v a l e n c e  in  o n e  r e p r e s e n ta t iv e  f ishery  sam p le  
w a s  1 1 .8 %  (Table  3). F rom  1982 th e  p re v a le n c e  
t e n d e d  to in c re a se  (Table  3).

Skin  u lcers. This  d is e a se  t e n d e d  to b e  co as t -b o u n d ,  
w i th  ho t-sp o ts  a n d  in c re a s in g  p re s e n c e  to w a rd s  the  
n o r th e rn  p a r t  of th e  D a n ish  coas t  (Fig. 3). A sea so n a l  
te n d e n c y  w a s  p r e s e n t  w ith  h ig h e r  p r e v a le n c e s  in
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Fig. 7 Presence of ul
cers in plaice, 
1981-1985, plotted per 
area and season. Left: 
Feb-Apr; right: Sep-Oct
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a u tu m n  (Table  4). A v e ra g e  p r e v a le n c e s  r a n g e d  from 
0.3 to 3.2 % ; m a x im u m  p re v a l e n c e  in o n e  r e p r e s e n ta 
t ive fishery  s a m p le  w as  8.3 % (Table  4). D u n n g  the  
r e c o rd in g  p e n o d  a s l ightly  d e c re a s in g  p re v a le n c e  
t r e n d  w as  o b se rv e d  (Table  4).

G lu g ea  s teph a n i.  O c c u r re n c e  w a s  a re a - re la te d ;  the  
m a in  in fec tion  a re a  w as  loca ted  so u th  of 55° la t i tude  
a n d  m a in ly  in the  m ore  coas ta l  w a te r s  (Fig. 4). H o t 
spo ts  w e re  s i tu a te d  a lon g  th e  D u tch  coas t  a n d  in the  
G e rm a n  B ight (Fig. 4). A v e ra g e  p re v a le n c e s  r a n g e d  
from 2.4 to 11.5 %; m a x im u m  p re v a l e n c e  in on e  r e p 
re s e n ta t iv e  fishery  s a m p le  r e a c h e d  20.9 % (T able  5). 
A n in c re a s in g  t r e n d  of in fec tion  o c c u r r e d  un ti l  1983; 
af te r  th a t  y e a r  it d e c re a s e d  (T ab le  5).

M y x o b o lu s  aeg lef in i .  A s t ro n g  a r e a - l i n k e d  t r e n d  
o c c u r r e d  in  th e  D a n ish  a re a  n o r th  of 56° la t i tu d e  
(Fig. 5). T h e re  w a s  a s l igh t s e a s o n a l  te n d e n c y  w ith  
i n c r e a s e d  p re v a l e n c e  in  a u tu m n  (T ab le  6). A v e ra g e  
p re v a l e n c e s  r a n g e d  from 2.5 to 20.3 %; m a x im u m  p r e 
v a le n c e  in  o n e  r e p r e s e n ta t iv e  f ishery  sa m p le  w a s  
33.9 % (Table  6). T h e re  w a s  a n  o vera l l  t e n d e n c y  for a 
s l igh t in c r e a se  in  p re v a l e n c e  un ti l  1983; a f te r  th a t  y e a r  
the  p re v a l e n c e  d e c re a s e d  (T ab le  6).

P la ice P le u ro n e c te s  p la te s sa

L ym phocystis. H o t-sp o t  a r e a s  of this d is e a se  w e re  
fo un d  in  th e  G e r m a n  B ight a n d  in n o r th e rn  D an ish  
co as ta l  w a te r s  (Fig. 6). S o m e  s e a s o n a l  te n d e n c y  w as  
p r e s e n t  w ith  s l igh t ly  in c r e a s e d  p re v a l e n c e s  in  a u tu m n  
(contrary  to levels  in d a b  w h ic h  s h o w e d  in c re a se d  
p re v a le n c e s  in  spring).  A v e ra g e  p re v a l e n c e s  r a n g e d

Table 8. Prevalences of ulcers in plaice, 1981-1985. Below: 
Prevalence trend (solid line: spring; dotted line: autumn)

Spring (Feb-Apr) Autumn (Sep-Oct)

A _ 807
1981 B - 0.4%

C - 1.4 %
A - 1175

1982 B - 0 %
C - 0%
A 4044 1286

1983 B 0,2% 0.6%
C 0.7 % 1.5 %

A 1463 1640
1984 B 0.3 % 0.3 %

C 1,1 % 0.9%
A 2887 1739

1985 B 0.4 % 0%
C 0.5 % 0%

A: number of fish; B averaged prevalence, calculated
from total of infected samples; C: observed maximum
prevalence in a sample of > 50 specimens

'
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Table 9. Prevalences of Glugea stephani in plaice, 1981-1985. 
Below: Prevalence trend (solid line, spring, dotted line; a u 

tumn)

Fig. 8. Presence of 
Glugea stephani in 
plaice, 1981-1985, plot
ted per area and season. 
Left; Feb-Apr¡ right: 

Sep-Oct

from  0.5 to 1.1 % ; m a x im u m  p re v a l e n c e  in  o n e  r e p 
re s e n ta t iv e  fishery  s a m p le  w a s  5.9 % (Table  7). No 
c lea r -cu t  t r e n d  w a s  fo u n d  in p re v a l e n c e  c h a n g e s
b e tw e e n  1981 a n d  1985 (Table  7).

Skin u lcers. A co a s t - l in k e d  te n d e n c y  o c cu r re d
(Fig. 7) (as in dab).  N o c le a r -c u t  s e a s o n a l  or lo n g - te rm  
t r e n d s  of p re v a le n c e  c h a n g e s  c ou ld  b e  e s ta b l i s h e d  d u 
r ing  th e  re c o rd in g  period .  A v e ra g e  p r e v a le n c e s  r a n g e d  
from 0 to 0.6 %; m a x im u m  p re v a l e n c e  in  o n e  r e p r e s e n 
ta t ive  f ishery  sa m p le  w a s  1.5 % (Table  8).

G lu g ea  s teph an i.  A re s tr ic ted  in fec t ion  a re a  w as  s i tu 
a te d  n e a r  th e  coas ta l  z o n e  a n d  so u th  of 55° la t i tu d e  
(Fig. 8). H o t-sp o t  a re a s  o ccu r red  a lo n g  th e  D u tch  coast  
a n d  in th e  G e rm a n  B igh t  (Fig. 8). T h e  overa l l  s i tua t ion  
is c o m p a r a b le  w ith  th e  f in d ing s  for d ab .  A v e ra g e  p r e 
v a le n c e s  r a n g e d  from 1.1 to 3 . 6 % ;  m a x im u m  p r e v a 
len ce  in o n e  r e p r e s e n ta t iv e  f ishery  s a m p le  w a s  5.8 % 
(Table  9). A s l ightly  d e c re a s in g  t r e n d  in  p r e v a le n c e s  
w a s  p r e s e n t  th r o u g h  the  w h o le  p e r io d  (Table  9).

M y x o b o lu s  aeg lef in i .  A re s tr ic ted  in fec tion  a r e a  w a s  
s i tu a te d  a lo n g  the  D an ish  coas t  n o r th  of 56° la t i tu d e  
(Fig. 9) (as in  dab).  In d ica t io ns  for h o t-spo ts  w e re  also 
p re s e n t .  A v e ra g e  p re v a l e n c e s  r a n g e d  from 18.8 to 
58.3 % ; m a x im u m  p re v a l e n c e  in o n e  r e p re s e n ta t iv e  
f ishery  s a m p le  w a s  71.6 % (Table  10). E x c e p t  for th e  
in c r e a s e d  p re v a l e n c e  in  1982 no  c lea r  p re v a le n c e  
c h a n g e s  w e re  fou nd  for th e  o th e r  y e a r s  of th e  re c o rd in g  
period .

Spring (Feb-Apr) Autumn (Sep-Oct)

A - 807
1981 B - 3.2%

C - 4.5%

A - 1175
1982 B - 3.6%

C - 5.8%

A 4044 1286
1983 B 2.1 % 2.2%

C 5.8% 5.2%

A 1463 1640
1984 B 2.4 % 1.5%

C 5.4 % 3.3 %

A 2887 1739
1985 B 1.1 % 2.3%

C 3,2% 3.5 %

A: num ber of fish; B: averaged prevalence, calculated 
from total of infected samples; C; observed maximum 
prevalence in a sample of > 50 specimens

C od G a d u s  m o r h u a

P resu m p tive m y co b a cter io sis . This  d is ea se  w a s  
r e s t r ic ted  to th e  sou th  of 55° la t i tu d e  (Fig. 10). P r e v a 
le n c e  d e c r e a s e d  s t ro ng ly  b e tw e e n  1981 a n d  1983, a n d
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Fig. 9. Presence of M yx
obolus aeglefini in 
plaice, 1981-1985, plot
ted per area and season.
Left: Feb-Apr; right:

Sep-Oct

th e n  s tab i l ized  (Table  11). F rom  1981 to 1983 th e  a v e r 
a g e  p re v a l e n c e  r a n g e  w a s  8.9 to 12.5 % ; it d e c r e a s e d  to 
a r a n g e  of 1.1 to 3.6 % in th e  la te r  years .  S e a so n a l  
c h a n g e s  o c c u r r e d  in  th e  G e r m a n  B ight a rea ,  w ith  the  
d is ea se  p r e s e n t  p r im ari ly  in a u tu m n  (Fig. 10).

D ISC U SSIO N

T h e  o c c u r r e n c e  of fish d is e a se s  in  m a r in e  w ild  stocks 
can  v a ry  s tron g ly  as a func t ion  of fish spec ies ,  a r e a  a n d  
season .  D iffe rences  p e r  fish sp ec ie s  a re  w ell  d e m o n 
s t ra ted  w ith  re g a r d  to the  e p id e r m a l  h y p e rp l a s ia /  
p ap i l lo m a  d is e a se  w h ic h  for flatfishes, in  th e  a re a  
covered ,  is s t ron g ly  a s so c ia te d  w ith  d ab .  For ro u n d -  
fishes, c a ses  of e p id e rm a l  h y p e rp la s ia  w e re  d e sc r ib e d  
for ro u g h ly  th e  sa m e  a r e a  in g a d o id  f ishes (W a te rm a n n  
& D e th le f se n  1985). D if fe ren ces  p e r  fish sp ec ie s  a re  
a lso d o c u m e n te d  for th e  lym p h o cy s t is  d is e a se  of f la t
fishes. In th e  sa m e  a rea ,  p e r io d  a n d  season ,  f lo u n d e r  
Plath ichthys f lesus  s h o w  m u c h  h ig h e r  sensitiv ity  to this 
d is e a se  (up to 29.3 % p re v a le n c e ;  V e th a a k  1985) th a n  
d a b  (up to 5.8 %; this  s tudy) a n d  p la ice  (up to 3.3 %■, 
th is  study).

P re v a le n c e  d if fe ren ces  p e r  a r e a  a re  also d e m o n 
s tra ted ,  e .g . for d a b  a n d  p la ice  w ith  M y x o b o lu s  a e g l e 
fini infection, w h ic h  is c lea r ly  re s tr ic ted  to n o r th e rn  
D an ish  coas ta l  w a te rs .  O th e r  in fec t ions  w ith  a re a -  
re s tr ic te d  c h a rac te r is t ic s  a re  the  G lu g ea  s tep h a n i  in fe c 
tion  in d a b  a n d  p la ice ,  a n d  th e  p r e s u m p t iv e  m y co b ac -  
teriosis  of cod; in the  a re a  s e a r c h e d  b o th  d is ea se s  w e re  
r e c o rd e d  only  sou th  of 55° la t i tude .  S e a so n a l  d if fe r
e n c e s  in p r e v a le n c e s  a re  c lea r ly  e x p re s s e d  m  the  d a ta  
for lym phocyst is ,  ep id e rm a l  h y p e rp la s ia /p a p i l lo m a  a n d  
u lce r  d is e a se  of dab.

Table 10. Prevalences of M yxobolus aeglefini in plaice, 
1981-1985. Below: Prevalence trend (solid line: spring; dotted 

line: autumn)

Spring (Feb-Apr) Autumn (Sep-Oct)

A - 807
1981 B - 37.1 %

C - 55.5 %

A - 1175
1982 B - 58.3 %

C - 71.6%
A 4044 1286

1983 B 26.9% 27.7 %
C 28.6% 67.9%
A 1463 1640

1984 B 18.8% 32.3 %
C 28.4 % 56.5 %

A 2887 1739
1985 B 26.4 % 26.4 %.

C 50.5 % 37.7 %

A: number of fish; B: averaged prevalence, calculated 
from total of infected samples; C: observed maximum 
prevalence in a sample of >  50 specimens
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Table 11. Prevalences of presumptive mycobacteriosis in cod, 
1981-1985. Below: Prevalence trend (solid line: spring; dotted 

line: autumn)

Spring (Feb-Apr) Autumn (Sep-Oct)

A - 912
1981 B 8.9 "a

C - 9.0 '

A 442 780
1982 B 12.5% 3.6%

C - -
A 853 1011

1983 B 1.2 % 1.1%
C - -
A 805 1676

1984 B 1.9% 1.9%
C - 3.1 %

A 402 -

1985 B 2.1 % -

C - -

A: number of fish; B: averaged prevalence, calculated 
from total of infected samples; C: observed maximum 
prevalence in a sample of > 5 0  specimens

B eside  th e  a b o v e -m e n t io n e d  d if fe rences ,  the  fish 
d is e a s e  re c o rd in g  p ro g r a m m e  c a n  also d e te c t  t r e n d s  
in  c h a n g e s  of p re v a le n c e s .  In  th e  rec o rd in g  period ,  
m o s t  of th e  d is e a se s  m e n t io n e d  re v e a l  c h a n g e s  in 
p re v a l e n c e s  w i th  u n d u la t in g  ch arac te r is t ics ,  p e r m i t 
ting  no co nc lu s ion s  in  r e g a r d  to in c rea s in g  or 
d e c re a s in g  trend s .  O n ly  e p id e r m a l  h y p e rp la s ia /  
p a p i l lo m a  of d a b  a n d  p re s u m p t iv e  m y co bac te r io s is  of 
cod  sh o w e d ,  from  1981 to 1985, so m e  t r e n d  -  in c r e a s 
ing  a n d  d e c re a s in g  respec t ive ly .  For a m o re  defin it ive  
ev a lu a t io n ,  a lo n g e r  p e r io d  of re c o rd in g  is n e e d e d .  
In c re a se  in  p re v a l e n c e  of e p id e r m a l  h y p e rp la s ia  of 
d a b  w a s  also n o t ic e d  from G e r m a n  lo n g - te rm  re c o r d 
ing s  (1979 to 1985) in  th e  G e r m a n  B igh t  (D eth le fsen  
1986).

W hile  o b ta in e d  by s im ple  re c o rd in g  m e th o d s ,  our 
re su l ts  on va r ia t io ns  in m a r in e  fish d is e a se s  p e r  fish 
spec ies ,  a rea ,  se a s o n  a n d  year ,  a re  of c o m p a ra b le  
v a lu e  w ith  o th e r  short-  or lo n g - te rm  s tu d ie s  w h ich  
w ere ,  h o w e v e r ,  c o n d u c te d  as sp ec ia l  fish d is ea se  s u r 
veys, w ith  or w i th o u t  specific  a im s  to s tu d y  po llu tion-  
c a u s e d  re la t io n sh ip s  (D e th le fsen  1980, 1985, 1986, 
M ölle r  1981, M e l le rg a a rd  & N ie ls en  1984, W olth aus  
1984).

For e v a lu a t in g  d a ta  of this  s t a n d a r d  s tock  a s s e s s 
m e n t  fish d is e a se  re c o rd in g  p ro g r a m m e ,  a co m p ar iso n  
w a s  m a d e  w i th  th e  to tal p r e v a l e n c e  r a n g e  co m p o s e d  
of s tu d ie s  by  M e l le rg a a rd  & N ie ls e n  (1984), W o lthau s  
(1984) a n d  D e th le f s e n  (1986). A se lec t io n  w a s  m a d e  of 
th e  m o s t - s a m p le d  a re a  (G e rm a n  B ight or a d ja c e n t  
areas) ,  p e r io d  (1981-1984),  t a r g e t  spec ie s  (dab), a n d  
d is e a se s  (e p id e rm a l  h y p e rp la s ia /p a p i l lo m a  a n d  ly m 
phocystis) ,  re s u l t in g  in th e  fo l low ing  sc h e m e :
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Disease Season Prevalence 
range (com

posed)

Prevalence 
range (recording 

programme)

Epidermal
hyp/pap

Lympho
cystis

Sp r i ng
A u t u m n

Sp r i ng
A u t u m n

0.4-
0 . 2 -

13.8' 
4.1 1

0.5-17.2% 
0.3- 7.3 %

0.8-10.3% 
0  -  2 . 8 %

1.1-16.1 %
0.5- 5.8%

B ased  on  th e s e  da ta ,  th e  p r e s e n t  p ro g r a m m e  la rge ly  
a g re e s  w ith  spec ia l  fish d is e a se  surveys. T h e re  a re  only 
sl igh t d if fe ren ces  in th e  m in im u m  a n d  m a x im u m  levels  
of the  re c o rd in g  p ro g ra m m e .  This  is p ro b a b ly  d u e  to 
som e  of the  res tr ic t ions  in s t a n d a r d  s tock  a s s e s s m e n t  
su rvey s  (see 'M a te r ia l s  a n d  M eth od s ') .

In conclus ion ,  lo n g - te rm  fish d is e a se  rec o rd in g s  
ca rr ied  o u t  w ith  s t a n d a rd  s to c k -a s s e s s m e n t  su rv eys  a re  
usefu l  a n d  re l ia b le  for e s t im a t in g  p re v a l e n c e  leve ls  of 
c e r ta in  fish d is e a se s  a n d  for d e te c t in g  a b n o rm a l  t r en d s  
in va r ia t ion s  as w ell  th e  e x is ten ce  of h o t- sp o t  a reas .
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