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INTRODUCTION 

B i t t e r  c r a b  syndrome (BCS) i s  a  f a t a l  d i n o f l a g e l l a t e  i n f e c t i o n  
known t o  o c c u r  i n  Alaskan Tanner c r a b s  Chionoecetes opilio and 
bairdi (Meyers e t  a l . ,  1 9 9 0 ) .  The d i s e a s e  was d i s c o v e r e d  i n  
c a t c h e s  of  C. bairdi from t h e  n o r t h e r n  s o u t h e a s t  panhandle  of 
Alaska  i n  1985, and i t s  o c c u r r e n c e  i n  C. bairdi and C. opilio from 
t h e  B e r i n g  Sea was r e p o r t e d  i n  1990 (Meyers e t  a l . ,  1 9 9 0 ) .  Meyers 
e t  a l . ,  (1987, 1990) have d e s c r i b e d  t h e  c a u s a t i v e  agen t ;  a  s i n g l e  
c e l l e d  b l o o d  p a r a s i t e  b e l o n g i n g  t o  t h e  taxonomic group of 
d i n o f l a g e l l a t e  c l o s e l y  resembl ing  Hematodinium sp. found i n  o t h e r  
decapod c r u s t a c e a n  h o s t s .  Although t h e  l i f e  h i s t o r y  i s  n o t  w e l l  
known, Meyers e t .  a l ,  (1987) r e p o r t  t h a t  t h e  organism h a s  a  l i f e  
c y c l e  i n v o l v i n g  t h r e e  d i s t i n c t  forms; a  non-mot i le  v e g e t a t i v e  s t a g e  
which r e p l i c a t e s  i n s i d e  t h e  h o s t  and d e v e l o p s  i n t o  one o f  two t y p e s  
o f  m o t i l e  d i n o s p o r e s  i n  a  p r o c e s s  c a l l e d  s p o r u l a t i o n .  E a r l y  
r e s u l t s  s u g g e s t e d  t h a t  t h e  d i n o s p o r e s  may b e  t h e  i n f e c t i o u s  s t a g e ,  
b u t  more r e c e n t  s t u d i e s  s u p p o r t  t h e  p remise  t h a t  t h e  v e g e t a t i v e  
s t a g e  may be t r a n s m i t t e d  t o  new c r a b  h o s t s  d u r i n g  t h e  l a t e  s p r i n g  
m o l t i n g  c y c l e  (Meyers e t  a l . ,  1990) . Most i n f e c t e d  Tanner c r a b  d i e  
b e f o r e  s p o r u l a t i o n  o c c u r s .  Those c r a b  t h a t  do s u r v i v e  l o n g  enough 
f o r  s p o r u l a t i o n  t o  o c c u r  d ie  w i t h i n  two d a y s .  S p o r u l a t i o n  i s  
b e l i e v e d  t o  o c c u r  when s e a w a t e r  t e m p e r a t u r e s  a r e  a t  t h e i r  warmest 
o f  t h e  y e a r .  The p r o g r e s s  of  t h e  d i s e a s e  may b e  d e l a y e d  i n  c o l d e r  
w a t e r s ,  and some i n f e c t e d  c r a b  may s u r v i v e  f o r  more t h a n  one s e a s o n  
(Meyers e t  a l . ,  1 9 9 0 ) .  

The d i s e a s e  h a s  been named " B i t t e r  Crab Syndrome" because  cooked 
meat of  i n f e c t e d  c r a b s  h a s  a  b i t t e r  a s p i r i n - l i k e  a f t e r t a s t e  making 
it unmarke tab le .  I n f e c t e d  c r a b s ,  a l t h o u g h  u n p a l a t a b l e ,  a r e  
ha rmless  t o  e a t .  I n  1985 and 1986 commercial f i she rmen  and 
p r o c e s s o r s  s u f f e r e d  economic l o s s e s  due t o  a  h i g h  p r e v a l e n c e  of  
i n f e c t e d  c r a b s  i n  c a t c h e s  f r o m t h e  s o u t h e a s t e r n  panhandle  o f  Alaska  
(Meyers ' e t  a l . ,  1987) . 
The Alaska  Department o f  F i s h  and Game c o l l e c t e d  hemolymph samples 
from Tanner c r a b s  t a k e n  d u r i n g  t h e  1990 bottom t r a w l  su rvey  of  c r a b  
and g r o u n d f i s h  i n  t h e  Kodiak, Chignik,  South  P e n i n s u l a ,  and E a s t e r n  
A l e u t i a n  Management D i s t r i c t s  i n  o r d e r  t o  t e s t  f o r  t h e  o c c u r r e n c e  
of  BCS between t h e  ext reme l o c a t i o n s  from which BCS h a s  been 
r e p o r t e d .  The purpose  of t h i s  r e p o r t  i s  t o  p r e s e n t  t h e  f i n d i n g s  of  
t h e  l a b o r a t o r y  examina t ion  of  t h e  hemolymph samples and t o  a r c h i v e  
t h e  d a t a .  

METHODS 

A t o t a l  of  423  tows were made d u r i n g  t h e  1990 bottom t r a w l  su rvey  
of c r a b  and g r o u n d f i s h  i n  t h e  Kodiak I s l a n d ,  Chignik ,  South 
P e n i n s u l a  and t h e  E a s t e r n  A l e u t i a n  I s l a n d  Management D i s t r i c t s .  
Areas  examined focused  on i n s h o r e  and o f f s h o r e  w a t e r s  t h a t  



h i s t o r i c a l l y  have produced t h e  m a j o r i t y  o f  t h e  commercial c a t c h  
around Kodiak I s l a n d  and a l o n g  t h e  Alaska  P e n i n s u l a  from Cape 
Douglas t o  Morzhovoi Bay and around t h e  E a s t e r n  A l e u t i a n  I s l a n d s  of  
Unimak, Akun, Akutan, Unalaska,  and Umnak. Tow l o c a t i o n s  a r e  
i l l u s t r a t e d  i n  Appendices A . l  - A.22. From e a c h  tow hemolymph 
samples were t a k e n  from up t o  seven  C. b a i r d i  Tanner c r a b .  Both 
male and female ,  a d u l t  and j u v e n i l e  w e r e  sampled (Dead and r e c e n t l y  
i n j u r e d  c r a b  were d i s c a r d e d  from t h e  sample and r e p l a c e d  w i t h  
h e a l t h y  c r a b ) .  Hemolymph samples  were c o l l e c t e d  u s i n g  a 3cc  
s y r i n g e  and 20 gauge n e e d l e .  The n e e d l e  was i n s e r t e d  ha l fway i n t o  
t h e  a r t h r o d i a l  membrane o f  one of  t h e  c o x a l  j o i n t s  o f  a l e g ,  and 
s e v e r a l  d r o p s  of hemolymph were withdrawn.  Two d r o p s  were 
e x p r e s s e d  o n t o  l a b e l e d  25mm by 75mm g l a s s  s l i d e s  and a smear was 
made by drawing a c l e a n  s l ide back and f o r t h  a c r o s s  t h e  f l u i d .  
S e p a r a t e  s y r i n g e s ,  n e e d l e s  and s l i d e s  were used  f o r  e a c h  c r a b .  The 
specimen slides were a l lowed  t o  a i r  d r y  and t h e n  s t a i n e d  (Di f f -Quik  
s t a i n  from Dade D i a g n o s t i c s  I n c . ,  Aquada, P u e r t o  Rico 00602) .  
F i n a l l y  t h e  specimen s l i d e s  were a l lowed  t o  a i r  d r y  and were p l a c e d  
i n  s l ide boxes  t h a t  p r e v e n t e d  c o n t a c t  between a d j a c e n t  s l ides.  A l l  
o t h e r  measured Tanner c r a b s  i n  t h e  tow were v i s u a l l y  examined f o r  
s i g n s  o f  BCS. I n f e c t e d  c r a b s  were r e c o g n i z e d  by t h e  c o l o r  o f  t h e  
u n d e r s i d e  o f  t h e  c r a b .  Normally t h e  v e n t r a l  s u r f a c e  o f  t h e  c r a b ' s  
e x o s k e l e t o n  i s  s l i g h t l y  t r a n s l u c e n t  w i t h  p i n k i s h  h u e s .  I n  i n f e c t e d  
c r a b s  t h e s e  t r a n s l u c e n t  a r e a s  o f  t h e  e x o s k e l e t o n  become opaque and 
i v o r y  i n  c o l o r ;  t h e  p i n k  hues  appear  b r i g h t e r .  The normal ly  c l e a r  
hemolymph o f  an  i n f e c t e d  c r a b  becomes mi lky .  I n  a d d i t i o n  t o  t h e  
sample, hemolymph s l i d e s  w e r e  p r e p a r e d  f o r  a l l  i n d i v i d u a l s  
s u s p e c t e d  of  b e i n g  i n f e c t e d .  Crabs  s u s p e c t e d  of  b e i n g  i n f e c t e d  
w e r e  n o t  r e t u r n e d  t o  t h e  s e a  b u t  r e t a i n e d  and d i s p o s e d  of  on l a n d .  
Specimen slides w e r e  s e n t  t o  t h e  Alaska  Department of F i s h  and 
Game, FRED D i v i s i o n  Juneau F i s h  Pa tho logy  Labora to ry  f o r  
examina t ion .  A p r o t o c o l  f o r  t h e  sampl ing  methods used  a p p e a r s  i n  
Appendix B.  

RESULTS 

A t o t a l  of  1 ,708 s t a i n e d  hemolymph s l i d e s  from sampled C. b a i r d i ,  
Tanner c r a b s ,  and 288 hemolymph s l i d e s  from c r a b s  s u s p e c t e d  of  
b e i n g  i n f e c t e d  w i t h  BCS were p r e p a r e d  and examined f o r  t h e  p r e s e n c e  
of  BCS. S t a t i o n s  where t h e  c r a b s  were c o l l e c t e d  a r e  i l l u s t r a t e d  i n  
Appendix A.  The r e s u l t s  from i n d i v i d u a l  tows a r e  p r e s e n t e d  i n  
Appendix C f o r  t h e  sampled c r a b s  and i n  Appendix D f o r  t h e  s u s p e c t  
c r a b s .  Hemolymph samples from 1 , 1 8 3  o f  t h e  sampled c r a b s  and 278 
samples from t h e  s u s p e c t  c r a b s  were r e a d a b l e  f o r  BCS. The 
remaining samples from b o t h  c r a b  g roups  were n o t  r e a d a b l e  because  
t h e  hemolymph smears were t o o  t h i n ,  t h e  c e l l s  w e r e  d i s t o r t e d  o r  t h e  
s l i d e s  had broken d u r i n g  shipment .  Observers  d i d  v e r y  w e l l  i n  
i d e n t i f y i n g  i n f e c t e d  c r a b s  i n  t h e  l a t e  s t a g e s  of t h e  d i s e a s e .  BCS 
was found i n  98% (272/278) of t h e  samples examined from s u s p e c t  
c r a b s .  Data  on t h e  p r e v a l e n c e  of  BCS by management d i s t r i c t  a r e  
summarized i n  T a b l e s  1, 2 ,  3 and 4 .  



Table 1. Preva lence  of B i t t e r  Crab Syndrome (BCS) found i n  C. bairdi from t h e  
Kodiak D i s t r i c t .  

Sec t ion  Dates  
BCS Prevalence among Crabs 

Sampled Vi sua l ly  Examined 

Northeast  6114-21/90 0177 

E a s t s i d e  6122-27190 0185 

Southeas t  6125-7/5/90 0185 512202 (0.22%) 

Southwest 711-8/90 15/81 (18.52%) 15215281 (2.88%) 

W e s t  s i d e  8127-9/16/90 21141 (1.42%) 1816362 (0.28%) 

N. Mainland 9112-17/90 0193 2015298 (0.38%) 

T o t a l  171562 (3.02%) 196128,338 (0.69%) 
- - 

Sampled - Number of c r a b s  p o s i t i v e  f o r  BCS / Number of c r a b s  sampled. 

V i s u a l l y  Examined - Number of suspec t  c r a b s  p o s i t i v e  f o r  BCS / Number of  c r a b s  
v i s u a l l y  examined f o r  c l i n i c a l  s i g n s  of BCS. 

Table  2. Preva lence  of B i t t e r  Crab Syndrome (BCS) found i n  C. bairdi from t h e  
Chignik D i s t r i c t .  

Sec t  i on  Dates  
BCS Prevalence among Crabs 

Sampled Vi sua l ly  Examined 

Ivanof Bay 8/20/90 

Mit ro fan i a  Bay 8/21/90 

Chignik Bay 8/22-24/90 0/54 

Kujul ik  Bay 8/25/90 0118 

T o t a l  41112 (3.57%) 19/6,201 (0.31%) 

Sampled - Number of c r a b s  p o s i t i v e  f o r  BCS / Number of c r abs  sampled. 

V i sua l ly  Examined - Number of suspec t  c r a b s  p o s i t i v e  f o r  BCS / Number of c r a b s  
v i s u a l l y  examined f o r  c l i n i c a l  s i g n s  of BCS. 



Table 3. Prevalence of B i t t e r  Crab Syndrome (BCS) found i n  C. b a i r d i  from t h e  
South Peninsu la  D i s t r i c t .  

Sec t ion  

-- 

Dates 
BCS Prevalence among Crabs 

Sampled V i s u a l l y  Examined 

Morzhovoi Bay 812-9/17/90 0185 014081 

Sanak I s l a n d  8/3/90 0115 31331 (0.91%) 

Cold Bay/Belkofsk 8/6-8190 0176 313851 (0.08%) 

~ a v l o f / V o l c a n o  B. 819-13/90 31149 (2.01%) 2214392 (0.50%) 

BeaverIBalboa Bay 8114-18/90 1/38 (2.63%) 1011375 (0.73%) 

W e s t  Nagai 8117-18/90 0111 51237 (2.11%) 

Stepovak Bay 8118-19/90 0122 511095 (0.46%) 

T o t a l  41396 (1.01%) 48115,362 (0.31%) 

Table 4. Preva lence  of B i t t e r  Crab Syndrome (BCS) found i n  C. b a i r d i  from t h e  
E a s t e r n  A leu t i an  D i s t r i c t .  

BCS Prevalence among Crabs 
Sec t ion  Dates Sampled V i s u a l l y  Examined 

Akutan Bay 7/21/90 0122 011789 

UnalaskaIKalekta 7121-23/90 0118 

Beaver I n l e t  7123-24190 0117 

usof Bay 7/25/90 019 

Cape Idak 7/27/90 017 

Inanudak Bay 7/28/90 013 

Pumicestone Bay 7/29/90 016 

Makushin Bay 7129-30190 0131 5/1487 (0.34%) 

Akun Bay 8/1/90 010 013 

T o t a l  

Sampled - Number of c r a b s  p o s i t i v e  f o r  BCS / Number of c r a b s  sampled. 

V i sua l ly  Examined - Number of suspec t  c r a b s  p o s i t i v e  f o r  BCS / Number of  c r a b s  
v i s u a l l y  examined f o r  c l i n i c a l  s i g n s  of BCS. 



BCS was de tec ted  i n  a l l  four  of t h e  management d i s t r i c t s  surveyed; 
Kodiak, Chignik, South Peninsula,  and t h e  Eastern Aleut ian .  In  t h e  
Kodiak D i s t r i c t ,  BCS was found t o  be present  i n  a l l  f i s h i n g  
sec t ions  except f o r  t h e  Northeast Section (Table 1, Appendix A . I . ,  
A . 2 . ,  and A . 3 . ) .  The Southwest Sect ion (Table 1) had t h e  g r e a t e s t  
prevalence of BCS i n  both t h e  sampled crabs (18.52%) and t h e  
h ighes t  percentage of suspect crabs ( 2 . 8 8 % ) .  Among t h e  Southwest 
loca t ions ,  BCS was found t o  be most prevalent  i n  Al i t ak  Bay (tows 
140-157, Appendix A.  6 and Appendix C )  with 22  - 4 %  of t h e  sampled 
crabs  in fec ted ,  and 3.4% of a l l  crabs v i s u a l l y  examined were 
d iseased  (Appendix D )  . 
BCS was de tec ted  i n  a l l  of t h e  s e c t i o n s  of t h e  Chignik D i s t r i c t  
with t h e  exception of Kujulik Bay (Table 2, Appendix A.15 . ) .  The 
h ighes t  prevalences among t h e  sampled crabs  were found i n  t h e  
Ivanof Bay Sect ion ( 1 6 . 6 7 % )  and t h e  Mitrofania  Bay Sect ion (4.55%) . 
The h ighes t  prevalence among t h e  v i s u a l l y  examined crabs  was found 
i n  Mitrofania  Bay ( 2 . 6 0 % )  and i n  Ivanof Bay (0.30%) . BCS was a l s o  
found i n  t h e  v i s u a l l y  examined crabs from Chignik Bay (Table 2 ,  
Appendix A.  13. and A . 1 4 . ) .  

BCS was de tec ted  i n  a l l  of t h e  sec t ions  of t h e  South Peninsula 
D i s t r i c t  with t h e  exception of t h e  Morzhovoi Bay Sect ion (Table 3, 
Appendix A.8 . )  . The highest  prevalence among t h e  sampled crabs was 
found i n  ~ e a v e r / B a l b o a  Bay Sect ion a t  2.63% and i n  t h e  
Pavlov/Volcano Bay Sect ion a t  2 . 0 1 %  (Appendix A.  1 0 ,  11, 1 2  . )  . The 
h ighes t  prevalence among t h e  crabs  v i s u a l l y  examined f o r  t h e  
d i sease  was found i n  t h e  West ~ a g a i  Sect ion a t  2.11% (Appendix 
A.  1 2 .  and Table 3) . 
In t h e  Eastern Aleut ian D i s t r i c t ,  BCS was not de tec ted  i n  any of 
t h e  sampled crabs  but  was found among t h e  crabs v i s u a l l y  examined 
f o r  s igns  of t h e  d i sease  i n  Makushin Bay, Unalaska/Kalekta and 
Beaver I n l e t  (Appendix A.22. andA.19. )  a t  0.34%, 0.26%, and 0.05%, 
respec t ive ly  (Table 4 )  . 
A t o t a l  of 297  crabs were found t o  have BCS; 25 of t h e  sampled 
crabs  and 272 of suspect c rabs .  One hundred and f i f t y - n i n e  (53.5%) 
were male, 156 were sublegal  s i z e  and 3 were l e g a l  s i z e .  One 
hundred and t h i r t y - e i g h t  (46.5%) were female. The s h e l l  condi t ion 
of a l l  297 of t h e  i n f e c t e d  crabs was c l a s s i f i e d  as  new, i n d i c a t i n g  
t h a t  a l l  of t h e  crabs had molted during t h e  l a s t  molting season 
(genera l ly  January through Apr i l )  and t h a t  t h e i r  s h e l l s  had 
hardened. 

Many of t h e  s l i d e s  which could not be read f o r  t h e  presence of BCS 
could be read f o r  t h e  presence of b a c t e r i a .  O f  t h e  1 , 7 0 8  hemolymph 
s l i d e s  from sampled crabs f o r  t h e  e n t i r e  study a rea  1 6 1 9  could be 
read f o r  t h e  presence of b a c t e r i a l  rods i n d i c a t i n g  a bacteremia.  
6 2 / 1 6 1 9  (3.83%) were found t o  be p o s i t i v e  t h e  presence of b a c t e r i a l  
rods.  Of t h e  1,708 hemolymph s l i d e s  from sampled crabs  f o r  t h e  
e n t i r e  study a rea  1,183 could be read f o r  both t h e  presence of 
b a c t e r i a l  rods and t h e  presence of BCS. 1 1 / 1 1 8 3  (0.93%) were 
found t o  be p o s i t i v e  f o r  t h e  presence of b a c t e r i a l  rods and 



25/1 ,183 (2 .11%)  were p o s i t i v e  f o r  BCS. 11 of  t h e  1 ,158 samples  
(0 .95%)  n e g a t i v e  f o r  BCS were found t o  be p o s i t i v e  f o r  t h e  p r e s e n c e  
of b a c t e r i a l  r o d s  and none of  t h e  25 samples  p o s i t i v e  f o r  BCS were 
a l s o  p o s i t i v e  t h e  p r e s e n c e  of b a c t e r i a l  r o d s  (Tab le  5 and Appendix 
C )  - 
The c r a b s  sampled from b o t h  t h e  Kodiak and t h e  E a s t e r n  A l e u t i a n  
Management D i s t r i c t s  had b a c t e r i a l  i n f e c t i o n s  of 6.47% (53/819) and 
5.77% (9/156)  , r e s p e c t i v e l y  (Tab le  5 )  . No b a c t e r i a l  i n f e c t i o n s  
were obse rved  a l o n g  t h e  e n t i r e  Gulf o f  Alaska  s i d e  of t h e  Alaska  
P e n i n s u l a  which i n c l u d e s  t h e  Chignik  and South P e n i n s u l a  Management 
D i s t r i c t s  (Tab le  5 )  a l o n g  w i t h  t h e  Nor th  Mainland S e c t i o n  o f  t h e  
Kodiak Management D i s t r i c t  (Tab le  6 ) .  I n  t h e  Kodiak D i s t r i c t  
b a c t e r i a l  i n f e c t i o n s  were found a t  a l l  s e c t i o n s  e x c e p t  t h e  Wests ide  
and Nor th  Mainland (Table  6 ) .  The g r e a t e s t  p r e v a l e n c e  was found 
among c r a b s  from t h e  S o u t h e a s t  and Southwest  S e c t i o n s  a t  17 .2% and 
10.7% (Tab le  6 ) .  I n  t h e  E a s t e r n  A l e u t i a n  D i s t r i c t  t h e  
Una laska /Ka lek ta  S e c t i o n  had t h e  g r e a t e s t  p r e v a l e n c e  of  b a c t e r i a l  
i n f e c t i o n s  a t  17 .1% (Tab le  7 ) .  

T a b l e s  6, 7, and 8  b r e a k  down t h e  samples from t h e  d i f f e r e n t  
d i s t r i c t s  and s e c t i o n s  i n t o  t h r e e  c l a s s e s :  s u b l e g a l  males,  
f emales ,  and l e g a l  ma les .  P r e v a l e n c e  i n  l e g a l  males  was h i g h e s t  a t  
6 .9%, f o l l o w e d  by s u b l e g a l  males  a t  4 .2%, and females  a t  3 .0% 
(Tab le  8 )  . 
Tables  9, 10, and 11 group t h e  samples  from t h e  d i f f e r e n t  d i s t r i c t s  
and s e c t i o n s  i n t o  f o u r  c l a s s e s  b a s e d  on s h e l l  c o n d i t i o n :  s o f t  
( r e c e n t l y  m o l t e d ) ,  new ( s h e l l  hardened a f t e r  r e c e n t  m o l t ) ,  o l d  
( c r a b  s k i p p e d  one m o l t )  and v e r y  o l d  ( c r a b  s k i p p e d  two o r  more 
m o l t s ) .  I n  t h e  Kodiak Management D i s t r i c t ,  f o r  a l l  s e c t i o n s  
combined, t h e  p r e v a l e n c e  o f  b a c t e r i a l  i n f e c t i o n s  w e r e  found t o  b e  
s i m i l a r  i n  e a c h  c l a s s  w i t h  t h e  e x c e p t i o n  o f  s o f t s h e l l  c r a b ,  which 
had 0%.  Within  t h e  Kodiak Management D i s t r i c t ,  a l l  t h e  i n f e c t e d  
c r a b s  w i t h  o l d  and v e r y  o l d  s h e l l s  came from t h e  E a s t s i d e  and 
S o u t h e a s t  S e c t i o n s .  A l l  o t h e r  i n f e c t e d  c r a b s  were new s h e l l e d  
(Tab le  9 ) .  I n  t h e  E a s t e r n  A l e u t i a n  Management D i s t r i c t  a l l  of  t h e  
i n f e c t e d  c r a b s  w e r e  new s h e l l e d  (Tab le  1 0 ) .  

Due t o  poor  s l i d e  smear p r e p a r a t i o n  (436/1708) and h a n d l i n g  
(89/1708) 32% of  t h e  hemolymph smears c o u l d  n o t  b e  r e a d  f o r  t h e  

p r e s e n c e  o f  BCS. T h i s  e f f e c t i v e l y  p r e v e n t e d  s e v e r a l  o f  t h e  
l o c a t i o n s  from b e i n g  sampled o r  r educed  t h e  sample s i z e  (Appendix 
C )  

DISCUSSION 

Meyers and Bishop (1991b) r e p o r t  t h a t  BCS i n  C. b a i r d i  Tanner Crab 
was found i n  a l l  f o u r  o f  t h e  Tanner c r a b  management d i s t r i c t s  
su rveyed .  V i s u a l  s o r t i n g  of subsampled c r a b s  i n t o  a p p a r e n t l y  
normal and c l i n i c a l l y  d i s e a s e d  groups ,  fo l lowed  by c o n f i r m a t i o n  of  



Table 5. Prevalence of Bitter Crab Syndrome (BCS) and bacterial rods found in 
C. bairdi from the Kodiak, Chignik, South Peninnsula, and East 
Aleutian Districts. 

Number of Crabs 
Readable for only Only Unreadable 

District BCS and rods Readable for Readable for for BCS 
Sampled (BCS +) (rods +)  BCS (BCS +)  rods (rods. +) and rods 

Kodiak 

Chignik 162 112(4) (0) o(0) 42(0) 8 

South Peninsula 531 

East Aleutian 166 113(0) (0) o(0) 43(9) 10 

Total 1708 1183(25)(11) o(0) 436 (51) 89 



Table 6. Prevalence of bacterial infection found in C. bairdi from the Kodiak 
District among sublegal males, females, and legal males. 

Section 
Sublegal Legal 

Total Males Females Males 

Northeast 
I specimens infected 8 5 3 0 
total specimens 147 93 5 2 2 
percent infected 5.4 5.4 5.8 0.0 

Eastside 
I specimens infected 7 5 2 0 
total specimens 131 9 5 2 5 11 
percent infected 5.3 5.3 8.0 0.0 

Southeast 
# specimens infected 2 5 13 8 4 
total specimens 145 9 3 32 20 
percent infected 17.2 14.0 25.0 20.0 

Southwest 
# specimens infected 13 11 2 0 
total specimens 122 7 6 4 5 1 
percent infected 10.7 14.5 4.4 0.0 

Westside 
# specimens infected 0 0 0 0 
total specimens 147 83 5 8 6 
percent infected 0.0 0.0 0.0 0.0 

North Mainland 
# specimens infected 0 0 0 0 
total specimens 127 6 9 5 3 5 
percent infected 0.0 0.0 0.0 0.0 

All Sections 
# specimens infected 53 34 15 4 
total specimens 819 509 265 4 5 
percent infected 6.5 6.7 5.7 8.9 



Table 7. Prevalence of bacterial infection found in C. bairdi from the Eastern 
Aleutian District among sublegal males, females, and legal males. 

Sublegal Legal 
Total Males Females Males Sect ion 

Akutan 
# specimens infected 
total specimens 
percent infected 

Unalaska/Kalekta 
# specimens infected 
total specimens 
percent infected 

Beaver Inlet 
# specimens infected 
total specimens 
percent infected 

Usof Bay 
#specimens infected 
total specimens 
percent infected 

Cape Idak 
# specimens infected 
total specimens 
percent infected 

Inanudak Bay 
# specimens infected 
total specimens 
percent infected 

Pumicestone Bay 
# specimens infected 
total specimens 
percent infected 

Makushin Bay 
R specimens infected 
total specimens 
percent infected 

All Sections 
# specimens infected 9 5 4 0 
total specimens 156 9 3 60 3 
percent infected 5.8 5.4 6.7 0.0 



Table 8. Prevalence of bacterial infection found in C .  bairdi among sublegal 
males, females, and legal males. 

-- - 

District 
Sublegal Legal 

Total Males Females Males 

Kodiak 
# specimens infected 
total specimens 
percent infected 

Chignik 
# specimens infected 
total specimens 
percent infected 

South Peninsula 
# specimens infected 
total specimens 
percent infected 

Eastern Aleutian 
# specimens infected 
total specimens 
percent infected 

All Districts 
# specimens infected 62 39 19 4 
total specimens 1619 930 62 6 58 
percent infected 3.8 4.2 3.0 6.9 



Table 9. Prevalence of bacterial infection found in C. bairdi from the Kodiak 
District among crabs with: soft = 0, new = 1, old = 2 and 
very old = 3 shells. 

District 
-------- - Shell Condition------- 

Total 0 1 2 3 

Northeast 
# specimens infected 8 0 8 0 0 
total specimens 147 0 135 6 6 
percent infected 5.4 5.9 0.0 0.0 

Eastside 
# specimens infected 7 0 2 2 3 
total specimens 131 3 7 5 30 2 1 
percent infected 5.3 0.0 2.6 6.7 14.3 

Southeast 
# specimens infected 2 5 0 19 4 2 
total specimens 145 0 104 2 3 18 
percent infected 17.2 18.2 17.4 11.1 

Southwest 
# specimens infected 13 0 13 0 0 
total specimens 122 1 102 5 14 
percent infected 10.7 0.0 12.7 0.0 0.0 

West side 
# specimens infected 0 0 0 0 0 
total specimens 147 1 112 17 17 
percent infected 0.0 0.0 0.0 0.0 0.0 

North Mainland 
# specimens infected 0 0 0 0 0 
total specimens 12 7 4 79 19 2 5 
percent infected 0.0 0.0 0.0 0.0 0.0 

All Sections 
# specimens infected 5 3 0 4 2 6 5 . total specimens 819 9 609 100 101 
percent infected 6.5 0.0 6.9 6.0 5.0 



Table 10. Prevalence of bacterial infection found in C. bairdi fromthe Eastern 
Aleutian District among crabs with: soft = 0, new = 1, old = 2 and 
very old = 3 shells. 

District 
--------- Shell Condition------- 

Total 0 1 2 3 

Akutan 
# specimens infected 
total specimens 
percent infected 

UnalaskaIKalekta 
# specimens infected 
total specimens 
percent infected 

Beaver Inlet 
# specimens infected 
total specimens 
percent infected 

Usof Bay 
#specimens infected 
total specimens 
percent infected 

Cape Idak 
# specimens infected 
total specimens 
percent infected 

Inanudak Bay 
# specimens infected 
total specimens 
percent infected 

Pumicestone Bay 
# specimens infected 
total specimens 
percent infected 

Makushin Bay 
# specimens infected 
total specimens 
percent infected 

All Sections 
# specimens infected 9 0 9 0 0 
total specimens 156 0 132 17 7 
percent infected 5.8 6.8 0.0 0.0 



Table 11. Prevalence of bacterial infection found in C. bairdi from the Kodiak, 
Chignik, South Peninsula and Eastern Aleutian Districts among crabs 
with: soft = 0,new = 1, old = 2 and very old = 3 shells. 

District 
--------- Shell Condition------- 

Total 0 1 2 3 

Kodiak 
# specimens infected 5 3 0 4 2 6 5 
total specimens 819 9 609 100 101 
percent infected 6.5 0.0 6.9 6.0 5.0 

Chignik 
# specimens infected 0 0 0 0 0 
total specimens 154 0 126 7 2 1 
percent infected 0.0 0.0 0.0 0.0 

South Peninsula 
# specimens infected 0 0 0 0 0 
total specimens 490 0 432 2 3 3 5 
percent infected 0.0 0.0 0.0 0.0 

Eastern Aleutian 
# specimens infected 9 0 9 0 0 
total specimens 156 0 132 17 7 
percent infected 5.8 6.8 0.0 0.0 

All Districts 
# specimens infected 62 0 5 1 6 5 
total specimens 1,619 9 1,299 147 164 
percent infected 3.8 0.0 3.9 4.1 3.0 



p o s i t i v e  c r a b s  u s i n g  hemolymph smears,  d e t e c t e d t h e  p r e s e n c e  of  BCS 
i n  a  g r e a t e r  number o f  s e c t i o n s  t h a n  t h e  hemolymph smears t a k e n  
from t h e  sampled c r a b s .  T h i s  d i s c r e p a n c y  was p robab ly  due t o  t h e  
g r e a t e r  number of  v i s u a l l y  examined c r a b s  a t  e a c h  l o c a t i o n .  Had 
t h e  sample s i z e s  been e q u a l  t h e  hemolymph smears t a k e n  from t h e  
sampled c r a b s  might  have  d e t e c t e d  t h e  p r e s e n c e  of BCS i n  i t s  
s u b c l i n i c a l  a s  w e l l  a s  c l i n i c a l  s t a g e s .  Observers  were q u i t e  
a c c u r a t e  i n  r e c o g n i z i n g  d i s e a s e d  c r a b s ;  however, i n  n e a r l y  a l l  
c a s e s  t h e s e  c r a b s  w e r e  i n  t h e  t e r m i n a l  s t a g e s  of t h e  d i s e a s e .  
Consequent ly ,  t h e  d e t e c t i o n  p r e v a l e n c e  i s  c o n s e r v a t i v e  i n  t h e  
sample of  v i s u a l l y  examined c r a b s ,  s i n c e  less s e v e r e l y  i n f e c t e d  
c r a b s  would appear  more normal and c o u l d  b e  missed .  I n  a l l  
s e c t i o n s  where sampled c r a b s  were found t o  b e  p o s i t i v e  f o r  BCS, 
i n f e c t e d  c r a b s  were a l s o  found by v i s u a l  i n s p e c t i o n .  

The p r e v a l e n c e  o f  BCS g e n e r a l l y  d e c r e a s e d  from t h e  Kodiak I s l a n d  
a r e a  a l o n g  t h e  Gulf o f  Alaska  side o f  t h e  South  Alaska  P e n i n s u l a  t o  
t h e  E a s t e r n  A l e u t i a n  I s l a n d s .  Meyers and Bishop (1991a) r e p o r t e d  
t h a t  o t h e r  samples c o l l e c t e d  i n  t h e  B e r i n g  Sea i n d i c a t e  t h e  
p r e v a l e n c e  o f  BCS i n  C. opilio g e n e r a l l y  i n c r e a s e d  towards  t h e  
nor thwes t  p o r t i o n  of  i t s  r a n g e  i n  Uni ted  S t a t e s '  w a t e r s .  

An a d d i t i o n a l  f i n d i n g  was a  s u b s t a n t i a l  number of  randomly selected 
c r a b s  w i t h  a p p a r e n t  b a c t e r e m i a s  from t h e  Kodiak and t h e  E a s t e r n  
A l e u t i a n  I s l a n d s  a r e a s .  B a c t e r i a l  r o d s  i n  t h e  p e r i p h e r a l  hemolymph 
a r e  g e n e r a l l y  c o n s i d e r e d  t o  be o p p o r t u n i s t i c  g a i n i n g  e n t r y  i n t o  a  
h o s t  d e b i l i t a t e d b y  poor  env i ronmenta l  c o n d i t i o n s  a n d / o r  mechanica l  
i n j u r y .  Such i n f e c t i o n s  g e n e r a l l y  r e s u l t  i n  m o r t a l i t y  (Meyers e t  
a l ,  1 9 9 1 b ) .  Dead and r e c e n t l y  i n j u r e d  c r a b s  were n o t  i n c l u d e d  i n  
t h e  sample, and a l l  c r a b s  i n  t h e  c a t c h  ( e x c e p t  t h o s e  s u s p e c t e d  o f  
b e i n g  i n f e c t e d  w i t h  BCS) w e r e  r e t u r n e d  t o  t h e  s e a  w i t h i n  a n  hour ,  
t h u s  e l i m i n a t i n g  sampl ing  t e c h n i q u e  a s  a  c a u s e  of  b a c t e r i a l  
i n f e c t i o n .  Crabs hav ing  BCS w i l l  commonly have a  secondary  
i n f e c t i o n ,  however none o f  t h e  sampled c r a b s  p o s i t i v e  f o r  BCS were 
a l s o  p o s i t i v e  f o r  b a c t e r i a l  i n f e c t i o n  and 0 .95% (11 of  1 ,158)  which 
w e r e  n e g a t i v e  f o r  BCS w e r e  p o s i t i v e  f o r  b a c t e r i a l  i n f e c t i o n .  I t  
h a s  s u g g e s t e d  t h a t  t h e  b a c t e r e m i a s  c o u l d  have r e s u l t e d  from 
a d d i t i o n a l  s t r e s s f u l  f a c t o r s  such  a s  h a n d l i n g  i n j u r i e s  by t h e  
commercial c r a b  f i s h e r y  which r e t u r n  females  and s u b - l e g a l  s i z e d  
males  t o  t h e  s e a  a f t e r  s o r t i n g  (Meyers e t  a l ,  1 9 9 1 b ) .  Other  
commercial f i s h e r i e s  t h a t  h a n d l e  and r e t u r n  a l l  c r a b s  t o  t h e  s e a  
i n c l u d e  t h o s e  u s i n g  p o t  and bottom t r a w l  g e a r  t a r g e t i n g  on 
g r o u n d f i s h  s p e c i e s ,  such  a s  P a c i f i c  cod.  Other  c a u s e s  c o u l d  
i n c l u d e  a b r a s i o n  o r  cumula t ive  damage t o  o l d e r  s h e l l s  a l l o w i n g  t h e  
b a c t e r i a  t o  g a i n  a c c e s s .  

If t h e  b a c t e r e m i a s  were a  r e s u l t  of h a n d l i n g  d u r i n g  t h e  commercial 
c r a b  f i s h e r i e s  one would e x p e c t  a  g r e a t e r  p r e v a l e n c e  o f  b a c t e r e m i a  
i n  female  and s u b - l e g a l  s i z e  males  t h a n  i n  l e g a l  s i z e  males  t h a t  
a r e  removed by t h e  f i s h e r y .  The r e s u l t s  from t h e  Kodiak D i s t r i c t  
(Tab le  6 )  show t h a t  i n  w h i l e  t h i s  was t h e  c a s e  i n  s e v e r a l  s e c t i o n s ,  
t h e  o v e r a l l  p r e v a l e n c e  of b a c t e r i a l  i n f e c t i o n s  f o r  a l l  s e c t i o n s  i n  
t h e  Kodiak D i s t r i c t  was h i g h e s t  among l e g a l  ma les .  I n  t h e  E a s t e r n  
A l e u t i a n  D i s t r i c t  t h e  g r e a t e s t  p r e v a l e n c e  was among s u b l e g a l  males  



and females  (Tab le  7 ) ,  however t h e  r e s u l t s  a r e  n o t  s i g n i f i c a n t  due 
t o  t h e  sma l l  sample s i z e  of  l e g a l  males .  No bac t e r emia s  were found 
i n  t h e  Chignik and South Pen in su l a  D i s t r i c t s  (Tab le  8 ) .  For  a l l  
d i s t r i c t s  combined t h e  g r e a t e s t  p r eva l ence  of b a c t e r i a l  i n f e c t i o n s  
was found among l e g a l  males (Tab le  8 )  . Most of  t h e  su rvey  was 
conducted  i n  Alaska  wa t e r s  c l o s e d  t o  t h e  u s e  of  bottom t r a w l  g e a r .  
However, t h e  u s e  of  p o t  g e a r  t a r g e t i n g  on g round f i sh  i n  t h e  sample 
a r e a s  h a s  g r e a t l y  i n c r e a s e d  d u r i n g  t h e  p a s t  t h r e e  y e a r s .  I f  
n a t u r a l  wear and damage on a g i n g  c r a b  s h e l l s  were a  f a c t o r  a  
g r e a t e r  p r e v a l e n c e  of  i n f e c t i o n s  would be expec ted  among c r a b s  
which had sk ipped  one ( o l d  s h e l l  c o n d i t i o n )  o r  more mo l t s  ( ve ry  o l d  
s h e l l  c o n d i t i o n )  t h a n  among r e c e n t l y  mol ted  c r a b s .  The r e s u l t s  i n  
Tab les  9 ,  1 0 ,  and 11 do n o t  i n d i c a t e  t h a t  b a c t e r i a l  i n f e c t i o n s  a r e  
more common among o l d e r  c r a b  (excep t  i n  t h e  E a s t s i d e  S e c t i o n  of t h e  
Kodiak Management D i s t r i c t ) ,  i f  any th ing ,  t h e y  appear  more common 
among r e c e n t l y  mol ted  c r a b .  Th i s  might be  e x p l a i n e d  by mechanical  
i n j u r i e s  t o  t h e  c u t i c l e  t h a t  can occur  d u r i n g  mo l t .  

Most o f  t h e  poor  s l i d e  smear p r e p a r a t i o n s  were made i n  d u r i n g  t h e  
e a r l y  d a t e s  of t h e  su rvey .  With p r a c t i c e  t h e  q u a l i t y  of t h e  
hemolymph smears g r e a t l y  improve. I n  o r d e r  t o  i n c r e a s e  t h e  number 
of r e a d a b l e  smears w e  sugges t  t h a t :  1) pe r sonne l  shou ld  p r a c t i c e  
making smears f i rs t ,  u s i n g  t h e  t e chn ique  d e s c r i b e d  i n  Appendix B; 
2 )  t h e  smears shou ld  be p r o t e c t e d  from exposure  t o  s a l t w a t e r ,  and 
3) t h e  s l i d e s  be c a r e f u l l y  padded w i t h i n  t h e  s l i d e  boxes t o  p r e v e n t  
b reakage .  For  t h e  purpose  o f  s t a t i s t i c a l  t e s t i n g  t h e  c r a b s  t o  b e  
sampled shou ld  be s e l e c t e d  u s i n g  a  random number t a b l e .  
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Appendix A.  2 .  ~ o c a t i o n s ,  tow numbers, and s t a t i o n  des igna t ions  
( s m a l l e r  c h a r a c t e r s )  of h a u l s  completed i n  t h e  Northeasl 
s e c t i o n  (tows 2 4 - 3 8 ) ,  t h e  E a s t s i d e  s e c t i o n  ( tows  51-53 anc 
55-74),  and t h e  Sou theas t  s e c t i o n  (tow 9 4 )  of t h e  Kodial 
District. 
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Appendix A. 6. Locations, tow numbers, and station designations 
(smzller characters) of hauls completed in the South -ast 
sc(:tion (tows 93-94, 101-102, and 107) and the Southwest 
section (tows 108, 110-122, 140-143, 145-152, and 154-157) of 
the Kodiak District. 



~ppendix A. 7. Locations, tow numbers, and station designations 
(smaller characters) of hauls completed in the Westside 
section (tows 364 and-366-382) of the Kodiak Dirtrict. 

Scale  
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Appendix A. 11. Locations, tow numbers; and stetion designations 
(smaller characters) of hauls completed in the Pavlof/ 
Volcano Bay section (tows 265-271 and 273-255) and the Beaver/ 
Balboa Bay section (tows 296-300) of the South 
Peninsula District. 



A L A S K A  
P S N I N S  U L A  

U N O A  
I S L A N D  
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~ d i x  A. 12. Locations, tow numbers, and station designatic 
(smaller characters) of hauls completed in the Beaver/ 
Balboa Bay section (tows 301-307,309-310, and 316-317), ' 

West Nagai Island section (tows 311-315), and the Stepo- 
section (tows 318-320 and 325) of the South penins, 
District. 
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Appendix A. 13. Locations, tow numbers, and station designations 
(smaller characters) of hauls ' completed in the Stepovak 
section (tows 321-324) of the South Peninsula ~istrict ad .tf-e 
Ivanof section (tows 327-333) of the Chignik District. 



Appendix A. 14. Locations, tow numbers, and station designations 
(smaller characters) of hauls cdmpleted in the Stepovak 
section (tow 333) of the South Peninsula District and the 
Mitrofania section (tows 334-339) of the Chignik District. 
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Appendix A: 20. Locations, tow numbers, and station designations 
(smaller characters) of hauls completed in the Usof Bay 
section (tows 178-182) of the Eastern Aleutian District. 



Appendix A. 21. Cocations, t o w  numbers, and s t a t i o n  d e s i g n a t i o n s  
( s m a l l e r  c h a r a c t e r s )  of h a u l s  completed i n  t h e  Inanudak Bay 
s e c t i o n  (tows 187-190) of t h e  Eas te rn  Aleut ian D i s t r i c t .  
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APPENDIX B: Protocol for procedures to be used for the preparation of blood 
smears of blood smears for bitter crab disease examination. 

Required Sampling Equipment: 

200 25mm X 75mm frosted slides per area sampled. 
100 lcc syringes with 20 gauge needles per area sampled. 
Hematology slide staining set (this consists of three polypropylene 
containers in a metal rack and a slide holder for 25 slides used for 
staining and fixing slides). 
Diff-Quik stain set (three solutions per set, a fixative solution and 
two stains). 
Distilled water. 
Slide box(es) to hold 100 slides. 
Marking pen or wax pencil to number slides. 
Specimenllength frequency data forms reproduced on Rite-in-the-Rain 
paper. 

All the above items can be ordered from either VWR Scientific or American 
Scientific Products. 

It is suggested that the slides be numbered and dated and the location noted on -- - 
the frosted edge of the glass during a quiet moment before sampling commences. 
This will limit the amount of information that must be transcribed during 
sampling such as sex, size and shell condition of the individual crab being 
sampled. It also expedites sampling and minimizes confusion in the often hectic 
sampling process. The data on the slides is also written on Rite-in-the-Rain 
specimenllength frequency forms as each sample is taken. 

It is essential that slides used in making smear preparations be unscratched, 
non-corroded and meticulously clean, free from grease, dust acid, or alkali and 
that the slides be handled by their edges. 

From each location, randomly select 100 Chionoece tes  b a i r d i  crabs for 
examination. Each crab should be given a unique number. On a data form write 
the crab number ( e . g . ,  1, 2, . . . 99, loo), location (latitude and longitude), sex 
(male or female), shell condition (soft, new, old and very old) and carapace 
width. , 

I. Method 1 

a. This is a non-destructive procedure for sampling hemolymph using a lcc 
Tuberculin syringe and a 22 gauge needle requiring a separate needle and 
syringe per crab specimen. Two drops (one drop may not be enough from the 
needle bore) of hemolyrnph are expressed from the syringe onto a glass slide 
previously labeled with appropriate data; crab #, sex, date, location, etc. 

To collect hemolyrnph, the needle should be inserted into the arthrodial 
membrane of the coxal joint of any leg. Also the "elbow" joint of the right 
or left cheliped is very good for obtaining hemolymph since these joints are 
usually presented in a bent position while the crab is in a defensive 
posture. The needle needs to be plunged about halfway to obtain the flow of 
blood. 

Each collector needs to experiment to get the hang of it first. Whichever 
leg is used should be consistent. 



Appendix B (page 2 of 2) 

11. Method 2 

a. In the absence of needles and syringes, blood may be collected by pulling a 
rear walking leg and allowing 1 to 2 drops of hemolymph onto a glass slide. 
Care needs to be taken in that these drops will be very large to excessive. 

b. This is a less desirable technique since crabs may die later from the 
handling and are less valuable as a product due to missing legs. 

111. Making a blood smear - (Attachment 1) 
Two important points to remember: 

a. Do not make the smears too thick, but not too thin either. 

b. Do not let any saltwater drip onto the slide as it causes artifacts in stain 
and cellular detail. 

c. A drop or two of hemolymph is expressed onto a glass slide just below the 
frosted end (C) and a clean slide (B) is brought to the drop(s) until 
contacted and then moved to the end of the slide (A). Capillarity between 
the clean slide and the sample slide will spread the smear evenly along the 
length of the sample slide. Experimenting with the size of the drop of 
hemolymph and the acute angle of the clean slide will produce different 
smear thicknesses. It is suggested you discard the clean slide, however, it 
may be re-used as long as its used edge is thoroughly wiped clean of the 
previous sample. 

Place the slide with the hemolymph smear in the slide holder used for 
staining. When you run out of space in the slide holder, slides should be 
fixed and stained. 

Fill each polypropylene container with one of the solutions. Each of the 
bottles is labeled with the contents. The slides are dipped first in the 
fixative five times. Second, the slides are dipped five times in solution 
2. Each dip should be followed by a short draining period such that the 
repeated dipping in the fixative and solutions takes about a minute. 
Following the final dip in solution 2, rinse the tray and slides with 
distilled water until the rinse water runs clear. 

Remove the slides from the tray and lay them out to dry, stained side up, in 
a horizontal position on paper towels away from flies, dust and salt spray. 
Slides should be stored in a slide box that prevents adjacent slides from 
contacting each other. Be sure and keep the slides dry to prevent 
contamination by mold. 

Used needles and slides should be collected and disposed of in an acceptable 
manner. Some hospitals will incinerate the materials. A commercial 
landfill may require a special fee for disposal of laboratory products. 



Appendix C: Prevalence of B i t t e r  Crab Syndrome (BCS) found among t h e  C. b a i r d i  
Tanner Crab sampled during t h e  Alaska Department of F i sh  and G a m e  
1990 Bottom Trawl Survey of Crab and Groundfish i n  t h e  Kodiak, 
Chignik, South Peninsula  and Eas te rn  Aleut ian  Management D i s t r i c t s .  

C.l - Prevalence of B i t t e r  Crab Syndrome (BCS) and b a c t e r i a l  
rods  found i n  C. b a i r d i  Tanner c r ab  dur ing  t h e  1990 
bottom t r a w l  survey of c r ab  and groundf ish  i n  t h e  
Kodiak D i s t r i c t ,  Northeast.  

Number of Crabs 
Locat ion  Readable f o r  on ly  Only Unreadable 

and BCS and rods  Readable f o r  Readable f o r  f o r  BCS 
Tow X Sampled (BCS +)  ( rods  +) BCS (BCS +)  rods  ( r o d s  +) and rods  

-----=------------------------------------------------------------------------- ----- ......................................................................... 
Kodiak D i s t r i c t  
Northeast  

1 2 O(0) (0) 0 (0 2(0) 0 
2 5 3(0) (0) O(0) 2 (0) 0 
3 5 2(0) (0) O(0) 3(0) 0 
4 5 O(0) (0) O(0) 5(0) 0 
5 0 O(0) (0) O(0) O(0) 0 
6 3 3(0) (0) o(0) o(0) 0 
7 7 O(0) (0) O(0) 7(0) 0 
8 5 o(0) (0) o(0) 5(0) 0 
9 4 l(0) (0) O(0) 3(0) 0 
10 5 4(0) (0) O(0) 1(0) 0 
11 5 3(0) (0) O(0) 2(1) 0 
12 5 4(0) (0) O(0) l(0) 0 
13 5 4(0) (0) o(0) 1(0) 0 
14 5 4(0) (0) 0 (0) 1(0) 0 
15 5 3(0) (0) o(0) 1(0) 1 
16 5 5(0) (0) o(0) 0 (0 0 
17 5 1(0) (0) o(0) 1(0) 3 
18 5 3(0) (0) o(0) o(0) 2 
19 5 5(0) (0) o(0) o(0) 0 
20 5 2(0) (0) O(0) l(0) 2 
2 1 4 3(0) (0) O(0) 0 
22 5 5(0) (0) O(0) O(0) 0 
2 3 5 l(0) (0) O(0) 4(0) 0 
2 4 5 2(0) (0) O(0) 3(0) 0 
2 5 2 O(0) (0) O(0) 2(0) 0 
2 6 1 1(0) (0) o(0) o(0) 0 
2 7 4 4(0) (0) O(0) O(0) 0 
2 8 0 o(0) (0) o(0) o(0) 0 
2 9 5 3(0) (0) O(0) 2(1) 0 
30 5 3(0) (0) o(0) 2 (0) 0 
3 1 5 l(0) (0) O(0) 4 (2 0 
32 5 o(0) (0) o(0) 5(3) 0 
33 0 O(0) (0) O(0) O(0) 0 
34 0 O(0) (0) 0 (0 O(0) 0 
3 5 5 3(0) (0) O(0) 2 (0) 0 
3 6 5 1(0) (0) o(0) 4(1) 0 
3 7 3 l(0) (0) O(0) 2(0) 0 
38 5 2(0) (0) o(0) 3(0) 0 .............................................................................. .............................................................................. 

Northeast  
To ta l  155 77(0) (0) o(0) 70 (7 8 



C . 2  - Prevalence o f  B i t t e r  Crab Syndrome (BCS) and bac ter ia l  rods found i n  
C.  bairdi Tanner crab during t h e  1990 bottom trawl survey o f  crab 
and groundfish i n  t h e  Kodiak D i s t r i c t ,  Easts ide .  

Number o f  Crabs 
Locat ion  Readable f o r  Only Only Unreadable 

and BCS and rods Readable f o r  Readable f o r  f o r  BCS 
Tow # Sampled (BCS +)  (rods +) BCS (BCS +) rods (rods +) and rods ............................................................................... ............................................................................... 

Kodiak D i s t r i c t  
Easts ide 

39 5 4(0) (0) O(0) 1(0) 0 
4 0 0 O(0) (0) O(0) O(0) 0 
41 0 o(0) (0) o(0) o(0) 0 
42 0 o(0) (0) o(0) o(0) 0 
4 3 5 2(0) (0) O(0) 1 (0 2 
4 4 2 O(0) (0) O(0) 1 (0 1 
45 0 O(0) (0) O(0) 0 (0 0 
46 0 o(0) (0) o(0) 0 (0 0 
47 5 O(0) (0) O(0) 3(0) 2 
4 8 5 . 3(0) (0) o(0) 1(0) 1 
49 4 2 (0.) (0) O(0) O(0) 2 
5 0 5 3(0) (0) O(0) O(0) 2 
5 1 5 1(0) (0) O(0) 2(1) 2 
52 5 5(0) (0) o(0) o(0) 0 
53 1 1(0) (0) O(0) O(0) 0 
54 5 5(0) (0) 0 (0 O(0) 0 
5 5 5 4(0) (0) O(0) 1(0) 0 
5 6 3 2(0) (0) o(0) I(()) 0 
5 7 5 2(0) (0) O(0) 3(0) 0 
5 8 5 4(0) (0) o(0) I(()) 0 
5 9 5 2(0) (1) O(0) 3(2) 0 
60 5 3(0) (0) ('(0) 2 (0) 0 
61 5 4(0) (0) o(0) 1(0) 0 
6 2 5 2(0) (0) o(0) 3(0) 0 
6 3 5 4(0) (1) o(0) 1(0) 0 
6 4 5 4(0) (0) o(0) o(0) 1 
65 5 3(0) (0) o(0) 2 (0) 0 
66 ~ 5 5(0) (0) o(0) o(0) 0 
67 5 3(0) (0) o(0) 2(0) 0 
68 1 5 4(0) (0) O(0) 1(0) 0 
7 1 0 O(0) (0) O(0) O(0) 0 
7 5 0 O(0) (0) O(0) O(0) 0 
7 6 5 2(0) (0) o(0) 3(0) 0 
7 7 5 4(0) (0) O(0) 1(0) 0 
78 5 2(0) (0) o(0) 3(0) 0 
7 9 0 O(0) (0) O(0) O(0) 0 
8 0 5 1(0) (0) o(0) 4(2) 0 
81 5 2(0) (0) o(0) 2(0) 1 
8 2 0 o(0) (0) o(0) o(0) 0 
8 3 5 2(0) (0) o(0) 3(0) 0 .............................................................................. .............................................................................. 

Eastside 
Total 145 85(0) (2) o(0) 46(5) 14 



C.3 - Prevalence of Bitter Crab Syndrome (BCS) and bacterial rods found in 
C .  bairdi Tanner crab during the 1990 bottom trawl survey of crab 
and groundfish in the Kodiak District, Southeast. 

Number of Crabs 
Locat ion Readable for Only Only Unreadable 

and BCS and rods Readable for Readable for for BCS 
Tow # Sampled (BCS +) (rods +)  BCS (BCS +)  rods (rods +)  and rods ............................................................................... ............................................................................... 

Kodiak District 
Southeast 

69 5 3(0) (0) o(0) 2(1) 0 
7 0 5 5(0) (0) O(0) O(0) 0 
7 2 5 3(0) (0) O(0) 2(0) 0 
7 3 5 5(0) (0) O(0) O(0) 0 
7 4 5 4(0) (2) O(0) 1(1) 0 
84 5 1(0) (0) o(0) 4(2) 0 
8 5 5 2(0) (0) o(0) 3(1) 0 
86 5 3(0) (1) o(0) 2(1) 0 
87 5 3(0) (0) o(0) 2(0) 0 
88 5 5(0) (0) o(0) o(0) 0 
89 5 5(0) (0) o(0) o(0) 0 
90 5 4(0) (0) o(0) 1(0) 0 
9 1 5 2(0) (0) O(0) 3(1) 0 
92 0 o(0) (0) o(0) o(0) 0 
9 3 5 3(0) (0) O(0) 2(0) 0 
9 4 5 O(0) (0) O(0) 5(4) 0 
9 5 5 5(0) (2) O(0) O(0) 0 
9 6 5 5(0) (1) o(0) o(0) 0 
97 5 5(0) (1) O(0) O(0) 0 
98 5 3(0) (0) o(0) 2(1) 0 
99 0 O(0) (0) O(0) O(0) 0 
100 5 2(0) (0) O(0) 3(0) 0 
101 5 O(0) (0) O(0) 5(1) 0 
102 5 O(0) (0) O(0) 5(1) 0 
103 5 I(()) (0) o(0) 4(0) 0 
104 5 2(0) (0) o(0) 3(1) 0 
105 5 2(0) (1) o(0) 3(2) 0 
106 . 0 o(0) (0) o(0) o(0) 0 
107 0 o(0) (0) o(0) o(0) 0 
134 5 4(0) (0) 0 (0 1(0) 0 
135 0 o(0) (0) o(0) o(0) Q 
13 6 0 o(0) (0) o(0) o(0) 0 
137 5 2 (0) (0) o(0) 3(0) 0 
138 5 3(0) (0) o(0) 2 (0) 0 
139 5 3(0) (0) o(0) 2(0) 0 .............................................................................. .............................................................................. 

Southeast 
Total 145 85(0) (8) o(0) 60(17) 0 



C.4 - Prevalence of Bitter Crab Syndrome (BCS) and bacterial rods found in 
C. bairdi Tanner crab during the 1990 bottom trawl survey of crab 
and groundfish in the Kodiak District, Southwest. 

Number of Crabs 
Locat ion Readable for Only Only Unreadable 

and BCS and rods Readable for Readable for for BCS 
Tow # Sampled (BCS +) (rods +) BCS (BCS +)  rods (rods +) and rods ............................................................................... ............................................................................... 

Kodiak District 
Southwest 

108 5 2(0) (0) 0 (0 3(3) 0 
109 0 o(0) (0) o(0) o(0) 0 
110 0 O(0) (0) O(0) 0 (0 0 
111 0 O(0) (0) O(0) O(0) 0 
112 0 O(0) (0) O(0) O(0) 0 
113 0 o(0) (0) o(0) o(0) 0 
114 0 o(0) (0) o(0) o(0) 0 
115 0 o(0) (0) o(0) o(0) 0 
116 5 o(0) (0) 0 (0 5(3) 0 
117 5 5(0) (1) 0 (0 o(0) 0 
118 5 o(0) (0) o(0) 5(1) 0 
119 5 o(0) (0) o(0) 5(1) 0 
120 5 4(0) (0) O(0) l(0) 0 
12 1 0 O(0) (0) O(0) O(0) 0 
122 0 O(0) (0) O ( 0 )  O(0) 0 
123 3 1(0) (0) o(0) 2 (0) 0 
124 0 o(0) (0) o(0) o(0) 0 
125 0 o(0) (0) o(0) o(0) 0 
12 6 5 1(0) (0) o(0) 4(0) 0 
127 5 o(0) (0) o(0) 5(2) 0 
128 5 1(0) (0) o(0) 4(2) 0 
129 0 o(0) (0) o(0) o(0) 0 
130 0 o(0) (0) o(0) o(0) 0 
13 1 0 o(0) (0) o(0) o(0) 0 
132 0 o(0) (0) o(0) o(0) 0 
133 0 o(0) (0) o(0) o(0) 0 
140 5 3(1) (0) o(0) 2 (0) 0 
141 5 5(0) (0) o(0) o(0) 0 
142, 5 3(1) (0) o(0) 1(1) 1 
143 5 4(0) (0) o(0) o(0) 1 
144 0 o(0) (0) o(0) o(0) 0 
145 5 5(0) (0) o(0) o(0) 0 
146 5 3(1) (0) o(0) 1(0) 1 
147 4 4(0) (0) o(0) o(0) 0 
148 5 4(0) (0) o(0) 1(0) 0 
149 5 4(0) (0) 0 (0 1(0) 0 
150 5 4(0) (0) o(0) 1(0) 0 
151 5 5(3) (0) o(0) o(0) 0 
152 5 5(4) (0) o(0) o(0) 0 
153 0 o(0) (0) 0 (0 o(0) 0 
154 5 4(0) (0) o(0) o(0) 1 
155 5 4(1) (0) o(0) o(0) 1 
156 5 5(2) (0) o(0) o(0) 0 
157 5 5(2) (0) o(0) 0 (0) 0 .............................................................................. .............................................................................. 

Southwest 
Total 12 7 81(15) (1) o(0) 41 (13) 5 



C.5 - Prevalence of Bitter Crab Syndrome (BCS) and bacterial rods found in 
C. bairdi Tanner crab during the 1990 bottom trawl survey of crab 
and groundfish in the Kodiak District, Westside. 

Number of Crabs 
Locat ion Readable for Only Only Unreadable 

and BCS and rods Readable for Readable for for BCS 
Tow # Sampled (BCS +) (rods +) BCS (BCS +) rods (rods +) and rods ............................................................................... ............................................................................... 

Kodiak District 
West side 

364 5 1(0) (0) o(0) 4(0) 0 
365 0 o(0) (0) o(0) o(0) 0 
366 5 5(0) (0) o(0) o(0) 0 
367 5 5(0) (0) o(0) o(0) 0 
368 5 o(0) (0) o(0) o(0) 0 
369 5 o(0) (0) o(0) o(0) 0 
370 5 5(0) (0) 0 (0 o(0) 0 
371 5 5(0) (0) o(0) o(0) 0 
372 0 o(0) (0) o(0) 0 (0 0 
373 5 5(0) (0) O(0) O(0) 0 
374 5 5(0) (0) O(0) O(0) 0 
375 5 5(0) (0) O(0) 0 (0 0 
376 5 5(0) (0) o(0) o(0) 0 
377 5 5(0) (0) O(0) O(0) 0 
378 5 5(0) (0) "(0) o(0) 0 
379 5 5(0) (0) O(0) O(0) 0 
380 5 5(0) (0) o(0) 0 (0 0 
381 5 5(0) (0) o(0) o(0) 0 
382 5 4(1) (0) o(0) 1(0) 0 
383 0 o(0) (0) o(0) o(0) 0 
384 5 4(0) (0) o(0) o(0) 1 
385 5 4(0) (0) o(0) o(0) 1 
386 5 5(0) (0) o(0) o(0) 0 
387 5 5(0) (0) o(0) o(0) 0 
388 5 5(0) (0) o(0) o(0) 0 
389 5 5(0) (0) o(0) o(0) 0 
390 5 5(1) (0) o(0) o(0) 0 
391 5 5(0) (0) o(0) o(0) 0 
392, 5 5(0) (0) o(0) o(0) 0 
393 5 4(0) (0) O(0) O(0) 1 
394 5 5(0) (0) O(0) O(0) 0 
412 0 o(0) (0) o(0) o(0) 0 
413 5 5(0) (0) o(0) o(0) 0 
414 5 4(0) (0) o(0) 1(0) 0 .............................................................................. .............................................................................. 

West side 
Total 150 141(2) (0) o(0) 6(0) 3 



C.6 - Prevalence of Bitter Crab Syndrome (BCS) and bacterial rods found in 
C. bairdi Tanner crab during the 1990 bottom trawl survey of crab 
and groundfish in the Kodiak District, North Mainland. 

Number of Crabs 
Locat ion Readable for Only Only Unreadable 

and BCS and rods Readable for Readable for for BCS 
Tow 1P Sampled (BCS +) (rods +) BCS (BCS +) rods (rods +) and rods ............................................................................... ............................................................................... 

Kodiak District 
North Mainland 

395 5  2  ( 0 )  ( 0 )  0  ( 0  3 ( 0 )  0  
396 5 4 ( 0 )  ( 0 )  o ( 0 )  0  
397 5  4 ( 0 )  ( 0 )  O(0) 1 ( 0 )  0  
398 5  5 ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
399 5  2 ( 0 )  ( 0 )  O(0) 3 ( 0 )  0  
400 5  2  (0 )  ( 0 )  o ( 0 )  3 ( 0 )  0  
401 5  5 ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
402 2 1 ( 0 )  ( 0 )  o ( 0 )  1 ( 0 )  0  
403 5  4 ( 0 )  ( 0 )  o ( 0 )  1 ( 0 )  0  
404 5  5 ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
405 5  3 ( 0 )  ( 0 )  0  ( 0  2  ( 0 )  0  
406 5  3 ( 0 )  ( 0 )  o ( 0 )  2  ( 0 )  0  
407 5 4 ( 0 )  ( 0 )  o ( 0 )  1 ( 0 )  0  
408 5  1 ( 0 )  ( 0 )  o ( 0 )  4 ( 0 )  0  
409 5  ( 0 )  o ( 0 )  4 ( 0 )  0  
410 5  5 ( 0 )  (0) o ( 0 )  o ( 0 )  0  
411 5  3 ( 0 )  ( 0 )  o ( 0 )  2 ( 0 )  0  
415 5 4 ( 0 )  ( 0 )  o ( 0 )  1 ( 0 )  0  
416 5  5 ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
417 5  5 ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
418 5  5 ( 0 )  ( 0 )  0  ( 0  o ( 0 )  0  
419 5  4 ( 0 )  ( 0 )  0  (0 1 ( 0 )  0  
420 5  4 ( 0 )  ( 0 )  o ( 0 )  1 ( 0 )  0  
42 1 5  5 ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
42 2  5  5 ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
423 5  2 ( 0 )  ( 0 )  o ( 0 )  3 ( 0 )  0  .............................................................................. .............................................................................. 

North Mainland 
Total , 127 9 3 ( 0 )  ( 0 )  o ( 0 )  3 4 ( 0 )  0  



C.7 - Prevalence of Bitter Crab Syndrome (BCS) and bacterial rods found in C. 
bairdi Tanner crab during the 1990 bottom trawl survey of crab and 
groundfish in the Kodiak District. 

Number of Crabs 
Readable for Only Only Unreadable 

Section BCS and rods Readable for Readable for for BCS 
Sampled (BCS +) (rods +) BCS (BCS +) rods (rods +)  and rods 

Northeast 155 77(0) (0) 0 (0 70 (7 ) 8 

East side 145 85(0) (2) 0 (0 46(5) 14 

Southeast 145 85(0) (8) 0 (0 60(17) 0 

Southwest 12 7 81(15) (1) 0 (0 41(13) 5 

West side 150 141(2) (0) 0 (0 6(0) 3 

North Mainland 12 7 93(0) (0) 0 (0 34(0) 0 

Total 849 562(17)(11) 0 (0 257 (42) 30 



C.8 - Prevalence of B i t t e r  Crab Syndrome (BCS) found i n  C. bairdi Tanner 
c r ab  dur ing  t h e  1990 bottom t r a w l  survey of c r ab  and groundf ish  i n  
t h e  Chignik D i s t r i c t ;  Ivanof,  Mi t rofania  and Chignik Bays. 

Number of Crabs 
Locat ion  Readable f o r  Only Only Unreadable 

and BCS and rods  Readable f o r  Readable f o r  f o r  BCS 
Tow # Sampled (BCS +) ( r o d s  +) BCS (BCS +) rods  ( r o d s , + )  and rods  

............................................................................... 
Chignik D i s t r i c t  
Ivanof Bay 

327 5  5 ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
328 5  3 ( 1 )  ( 0 )  o ( 0 )  2 ( 0 )  0  
329 5  3 ( 1 )  ( 0 )  o ( 0 )  2  ( 0 )  0  
330 5  3 ( 1 )  ( 0 )  o ( 0 )  2  ( 0 )  0  
331 5  1 ( 0 )  ( 0 )  o ( 0 )  4 ( 0 )  0  
332 1 o ( 0 )  ( 0 )  o ( 0 )  1 ( 0 )  0  
333 5  3 ( 0 )  ( 0 )  O(0) 2 ( 0 )  0  .............................................................................. .............................................................................. 

Ivanof Bay 
To ta l  3  1 1 8 ( 3 )  ( 0 )  o ( 0 )  1 3 ( 0 )  0 

Mi t rofania  Bay 
334 5  3 ( 0 )  ( 0 )  O(0) 2  ( 0 )  0  
335 5  2  ( 0 )  ( 0 )  O(0) 3 ( 0 )  0  
336 2  2 ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
337 5 5 ( 0 )  ( 0 )  O(0) O(0) 0  
338 5  5 ( 1 )  ( 0 )  o ( 0 )  o ( 0 )  0  
339 5  5 ( 0 )  ( 0 )  O(0) O(0) 0  .............................................................................. .............................................................................. 

Mitrofania  Bay 
To ta l  2  7  22 (1 )  ( 0 )  o ( 0 )  5 ( 0 )  0  

Chignik Bay 
340 0  o ( 0 )  ( 0 )  0  ( 0 )  o ( 0 )  0  
341 , 0  o ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
342. 5 4 ( 0 )  ( 0 )  o ( 0 )  1 ( 0 )  0  
343 5  4 ( 0 )  ( 0 )  O(0) O(0) 1 
344 5  5 ( 0 )  ( 0 )  O(0) O(0) 0  
345 5  5 ( 0 )  ( 0 )  O(0) O(0) 0  
346 5  4 ( 0 )  ( 0 )  o ( 0 )  1 ( 0 )  0  
347 5  5 ( 0 )  ( 0 )  O(0) O(0) 0  
348 5  4 ( 0 )  ( 0 )  o ( 0 )  1 ( 0 )  0  
349 5  4 ( 0 )  ( 0 )  O(0) l ( 0 )  0 
350 0  o ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
351 5 2 ( 0 )  ( 0 )  o ( 0 )  2  ( 0 )  1 
352 5  5 ( 0 )  ( 0 )  o ( 0 )  o ( 0 )  0  
353 5  5 ( 0 )  ( 0 )  O(0) 0  ( 0 )  0  
354 5  4 ( 0 )  ( 0 )  O(0) O(0) 1 
355 5  2 ( 0 )  ( 0 )  O(0) O(0) 3 
356 5  1 ( 0 )  ( 0 )  o ( 0 )  2 ( 0 )  2  .............................................................................. .............................................................................. 

Chignik Bay 
To ta l  70 54 (0 )  ( 0 )  o ( 0 )  8 ( 0 )  8 



C.9 - Preva lence  of  B i t t e r  Crab Syndrome (BCS) found i n  C. bairdi Tanner 
c r a b  du r ing  t h e  1990 bottom t r a w l  survey of c r a b  and groundf i sh  i n  
t h e  Chignik D i s t r i c t ,  Kujul ik .  

Number of Crabs 
Locat i on  Readable f o r  Only Only Unreadable 

and BCS and rods  ~ e a d a b l e  f o r  Readable f o r  f o r  BCS 
Tow rlF Sampled (BCS +) ( r o d s  +)  BCS (BCS +) r o d s  ( r o d s  +) and rods  

............................................................................... 
Chignik D i s t r i c t  
Kuju l ik  Bay 

357 5  3 ( 0 )  ( 0 )  O(0) 2 ( 0 )  0  
358 5  1 ( 0 )  ( 0 )  o ( 0 )  4 ( 0 )  0  
359 5  3 ( 0 )  ( 0 )  O(0) 2 ( 0 )  0  
3  60 4  2 ( 0 )  ( 0 )  o ( 0 )  2  ( 0 )  0  
361 5  2 ( 0 )  ( 0 )  o ( 0 )  3 ( 0 )  0  
362 5  4 ( 0 )  ( 0 )  o ( 0 )  I((-)) 0  
363 5  3 ( 0 )  ( 0 )  o ( 0 )  2 ( 0 )  0  

----------__-____------------------------------------d------------------------ .............................................................................. 
Kujul ik  Bay 
T o t a l  3 4 1 8 ( 0 )  ( 0 )  o ( 0 )  1 6 ( 0 )  0  

C.10 - Preva lence  of  B i t t e r  Crab Syndrome (BCS) and b a c t e r i a l  r ods  found i n  C. 
bairdi Tanner c r a b  dur ing  t h e  1990 bottom t r a w l  survey  of c r a b  and 
groundf i sh  i n  t h e  Chignik D i s t r i c t .  

Number of Crabs 
Readable f o r  Only Only Unreadable 

Sec t  i on  BCS and rods  Readable f o r  Readable f o r  f o r  BCS 
Sampled (BCS +) ( rods  + )  BCS (BCS +) rods  ( r o d s  +)  and rods  

Ivanof Bay . 3 1 1 8 ( 3 )  ( 0 )  o ( 0 )  13 ( 0 )  0  

~ i t r o f a n i a  Bay 27 22 (1 )  ( 0 )  o ( 0 )  5 ( 0 )  0  

Chignik Bay 70 54 (0 )  ( 0 )  o ( 0 )  8 ( 0 )  8 

Kuju l ik  Bay 3  4  1 8 ( 0 )  ( 0 )  o ( 0 )  1 6 ( 0 )  0  

T o t a l  162 112(4)  ( 0 )  o ( 0 )  42 (0 )  8  



C.ll - Prevalence of Bitter Crab Syndrome (BCS) and bacterial rods found in 
C. b a i r d i  Tanner crab during the 1990 bottom trawl survey of crab and 
groundfish in the South Peninsula District, Morzhovoi Bay and Sanak 
Island. 

Number of Crabs 
Locat ion Readable for only Only Unreadable 

and BCS and rods Readable for Readable for for BCS 
Tow # Sampled (BCS +) (rods +) BCS (BCS +) rods (rods +) and rods ............................................................................... ............................................................................... 

South Alaska Peninsula District 
Morzhovoi Bay 

204 0 o(0) (0) o(0) o(0) 0 
205 5 5(0) (0) o(0) o(0) 0 
206 5 5(0) (0) o(0) o(0) 0 
207 1 1(0) (0) o(0) o(0) 0 
208 5 4(0) (0) o(0) I(()) 0 
209 0 o(0) (0) o(0) o(0) 0 
210 0 O(0) (0) O(0) O(0) 0 
211 5 5(0) (0) O(0) O(0) 0 
217 5 1(0) (0) o(0) I(()) 3 
218 5 3(0) (0) o(0) I(()) 1 
2 19 5 4(0) (0) o(0) o(0) 1 
220 5 5(0) (0) O(0) O(0) 0 
221 2 1(0) (0) O(0) 1(0) 0 
222 5 5(0) (0) O(0) O(0) 0 
223 5 5(0) (0) 0 (0 0 (0 0 
224 5 5(0) (0) o(0) o(0) 0 
225 5 5(0) (0) o(0) o(0) 0 
226 5 3(0) (0) o(0) 2(0) 0 
227 5 3(0) (0) o(0) o(0) 2 
228 5 4(0) (0) o(0) o(0) 1 
229 5 3(0) (0) o(0) 2(0) 0 
230 5 4(0) (0) o(0) 1(0) 0 
231 5 4(0) (0) o(0) 1(0) 0 
232 5 5(0) (0) o(0) o(0) 0 
233 5 5(0) (0) 0 (0 o(0) 0 .............................................................................. .............................................................................. 

Morzhovoi Bay 
Total , 103 85(0) (0) o(0) 10(0) 8 

Sanak Island 
2 12 5 2(0) (0) O(0) 3(0) 0 
2 13 5 3(0) (0) o(0) 2(0) 0 
214 5 4(0) (0) o(0) 1(0) 0 
215 5 4(0) (0) o(0) o(0) 1 
216 5 2(0) (0) o(0) o(0) 3 ............................................................................... ............................................................................... 

Sanak Island 
Total 2 5 15(0) (0) o(0) 6(0) 4 



C.12 - Prevalence of Bitter Crab Syndrome (BCS) and bacterial rods found in 
C. bairdi Tanner crab during the 1990 bottom trawl survey of crab and 
groundfish in the South Peninsula District, Cold Bay/Belkofsky and 
Stepovak. 

Number of Crabs 
Locat ion Readable for Only On1 y Unreadable 

and BCS and rods Readable for Readable for for BCS 
Tow # Sampled (BCS +) (rods +)  BCS (BCS +) rods (rods +) and rods ............................................................................... ............................................................................... 

South Alaska Peninsula District 
Cold Bay/Belkofsk 

234 5 5(0) (0) o(0) o(0) 0 
235 5 3(0) (0) o(0) 2(0) 0 
236 5 4(0) (0) o(0) 1(0) 0 
237 5 4(0) (0) o(0) 1(0) 0 
238 5 4(0) (0) o(0) o(0) 1 
239 5 5(0) (0) o(0) o(0) 0 
240 5 3(0) (0) o(0) 2(0) 0 
241 5 5(0) (0) o(0) o(0) 0 
242 5 4(0) (0) o(0) 1(0) 0 
243 5 5(0) (0) o(0) o(0) 0 
244 5 3(0) (0) o(0) 1(0) 1 
245 5 5(0) (0) 0 (0 o(0) 0 
246 5 2(0) (0) o(0) 2(0) 1 \ 

247 5 I(()) (0) o(0) 3(0) 1 
248 5 4(0) (0) o(0) o(0) 1 
249 5 4(0) (0) o(0) o(0) 1 
250 0 o(0) (0) o(0) o(0) 0 
251 5 5(0) (0) o(0) o(0) 0 
252 5 5(0) (0) o(0) o(0) 0 
253 5 5(0) (0) o(0) o(0) 0 .............................................................................. .............................................................................. 

Cold Bay/Belkof sk 
Total 9 5 76(0) (0) o(0) 13(0) 6 

Stepovak Bay 
318. , 5 3(0) (0) o(0) 2(0) 0 
3 19 5 2(0) (0) o(0) 3(0) 0 
320 5 3(0) (0) o(0) 2(0) 0 
321 5 2(0) (0) o(0) 3(0) 0 
322 5 2(0) (0) o(0) 3(0) 0 
323 5 I((') (0) o(0) 4(0) 0 
324 5 I(()) (0) 0 (0 4(0) 0 
325 5 4(0) (0) 0 (0 1(0) 0 
326 5 4(0) (0) o(0) o(0) 1 ............................................................................... ............................................................................... 

Stepo-~ak Bay 
Total 45 22 (0) (0) o(0) 22(0) 1 



C.13 - Prevalence of Bitter Crab Syndrome (BCS) found in C. bairdi Tanner crab 
during the 1990 bottom trawl survey of crab and groundfish in the South 
Peninsula District, Pavolf/Volcano Bays. 

Number of Crabs 
Locat ion Readable for Only Only Unreadable 

and BCS and rods Readable for Readable for for BCS 
Tow # Sampled (BCS +) (rods +) BCS (BCS +) rods (rods +) and rods ............................................................................... ............................................................................... 

South Alaska Peninsula District 
Pavlof/Volcano Bay 

254 5 5(0) (0) o(0) o(0) 0 
255 5 3(0) (0) o(0) 2 (0) 0 
256 5 5(0) (0) o(0) o(0) 0 
257 5 5(0) (0) o(0) o(0) 0 
258 5 4(1) (0) o(0) o(0) 1 
259 5 2(0) (0) o(0) 1(0) 2 
260 5 3(0) (0) o(0) 0 (0 2 
261 5 5(0) (0) o(0) o(0) 0 
262 5 4(0) (0) o(0) 1(0) 0 
263 5 4(1) (0) o(0) 1(0) 0 
264 5 5(1) (0) o(0) o(0) 0 
265 5 5(0) (0) o(0) o(0) 0 
266 5 4(0) (0) o(0) o(0) 1 
267 5 5(0) (0) o(0) o(0) 0 
268 5 3(0) (0) o(0) 2(0) 0 
269 5 1(0) (0) o(0) o(0) 4 
270 5 4(0) (0) o(0) o(0) 1 
271 5 5(0) (0) o(0) o(0) 0 
272 5 5(0) (0) o(0) o(0) 0 
273 5 5(0) (0) o(0) o(0) 0 
274 5 5(0) (0) o(0) o(0) 0 
275 5 4(0) (0) o(0) 1(0) 0 
276 5 5(0) (0) 0 (0) o(0) 0 
277 5 5(0) (0) 0 (0 o(0) 0 
278 5 3(0) (0) o(0) 2 (0) 0 
279 2 2(0) (0) o(0) o(0) 0 
280 5 3(0) (0) o(0) 1(0) 1 
281 . 5 o(0) (0) 0 (0 5(0) 0 
282, 0 o(0) (0) 0 (0 o(0) 0 
283 0 o(0) (0) o(0) o(0) 0 
284 0 o(0) (0) o(0) o(0) 0 
285 2 o(0) (0) o(0) 1(0) 1 
286 5 5(0) (0) o(0) o(0) 0 
287 5 5(0) (0) o(0) o(0) 0 
288 5 5(0) (0) o(0) o(0) 0 
289 2 2(0) (0) o(0) o(0) 0 
290 5 5(0) (0) o(0) o(0) 0 
291 5 5(0) (0) o(0) o(0) 0 
292 5 5(0) (0) o(0) o(0) 0 
293 0 o(0) (0) o(0) o(0) 0 
294 5 5(0) (0) o(0) o(0) 0 
295 5 3(0) (0) o(0) o(0) 2 ............................................................................... ............................................................................... 

Pavlof/Volcano Bay 
Total 181 149(3) (0) o(0) 17(0) 15 



C.14 - Prevalence of Bitter Crab Syndrome (BCS) found in C. bairdi Tanner crab 
during the 1990 bottom trawl survey of crab and groundfish in the South 
Peninsula District, Beaver/Balboa Bays and West Nagai. 

Number of Crabs 
Locat ion Readable for only Only Unreadable 

and BCS and rods Readable for Readable for for BCS 
Tow # Sampled (BCS +)  (rods +) BCS (BCS +) rods (rods +) and rods ............................................................................... ............................................................................... 

South Alaska Peninsula District 
Beaver/Balboa Bay 

296 2 2(0) (0) o(0) o(0) 0 
297 0 o(0) (0) o(0) o(0) 0 
298 0 ('(0) (0) o(0) o(0) 0 
299 5 1(0) (0) o(0) 4(0) 0 
300 5 5(0) (0) o(0) o(0) 0 
301 5 5(0) (0) o(0) o(0) 0 
302 5 5(0) (0) o(0) o(0) 0 
303 5 o(0) (0) o(0) 5 (0) 0 
304 5 o(0) (0) o(0) 2 (0) 3 
305 0 o(0) (0) o(0) o(0) 0 
306 5 2(0) (0) o(0) 3(0) 0 
307 5 4(0) (0) o(0) 1(0) 0 
308 0 o(0) (0) ('(0) 0 (0 0 
309 5 4(1) (0) o(0) 1(0) 0 
3 10 4 2(0) (0) O(0) 2(0) 0 
316 5 4(0) (0) o(0) 1(0) 0 
317 5 4(0) (0) o(0) o(0) 1 ............................................................................... ............................................................................... 

Beaver/Balboa Bay 
Total 61 38(1) (0) o(0) 19 (0) 4 

West Nagai 
311 5 3(0) (0) o(0) 2(0) 0 
312 5 2(0) (0) o(0) 2 (0) 1 
313 5 4(0) (0) o(0) o(0) 1 
314 5 2(0) (0) o(0) 2(0) 1 
315 . 1 o(0) (0) o(0) I(()) 0 ............................................................................... ............................................................................... 

West ~ a ~ a i  
Total 2 1 11(0) (0) o(0) 7(0) 3 



.15 - Prevalence of B i t t e r  Crab Syndrome (BCS) and b a c t e r i a l  r ods  found i n  C. 
bairdi Tanner c r a b  dur ing  t h e  1990 bottom t r a w l  survey of  c r a b  and 
groundf i sh  i n  t h e  South Peninsu la  D i s t r i c t .  

Number of Crabs 
Readable f o r  Only Only , Unreadable 

Sec t  ion  BCS and rods  Readable f o r  Readable f o r  f o r  BCS 
Sampled (BCS +) ( rods  +) BCS (BCS +) rods  ( r o d s  +)  and r o d s  

Morzhovoi Bay 103 85 (0 )  ( 0 )  o ( 0 )  1 0 ( 0 )  8 

Sanak I s l a n d  2 5 1 5 ( 0 )  ( 0 )  o ( 0 )  6 ( 0 )  4 

Cold BayIBelkofsk 95 76 (0 )  ( 0 )  o ( 0 )  1 3 ( 0 )  6 

Stepovak Bay 4 5 22 (0 )  ( 0 )  o ( 0 )  2 2 ( 0 )  1 

W e s t  Nagai 2 1 1 1 ( 0 )  ( 0 )  o ( 0 )  7 ( 0 )  3 

T o t a l  531 396(4)  ( 0 )  o ( 0 )  9 4 ( 0 )  41 



C.16 - Prevalence of Bitter Crab Syndrome (BCS) found in C. bairdi Tanner crab 
during the 1990 bottom trawl survey of crab and groundfish in the Eastern 
Aleutian District; Akutan, UnalaskaIKalekta, Beaver Inlet and Usof Bay. 

Number of Crabs 
Locat ion Readable for Only Only Unreadable 

and BCS and rods Readable for Readable for for BCS 
Tow # Sampled (BCS +) (rods +)  BCS (BCS +) rods (rods +) and rods ............................................................................... ............................................................................... 

East Aleutian District 
Akutan Bay 

158 5 4(0) (0) o(0) 1(0) 0 
159 5 5(0) (0) o(0) o(0) 0 
160 5 5(0) (0) o(0) o(0) 0 
161 5 3(0) (0) o(0) 2(1) 0 
162 5 5(0) (0) o(0) o(0) 0 ............................................................................... ............................................................................... 

Akutan Bay 
Total 2 5 22(0) (0) o(0) 3(1) 0 

UnalaskaIKalekta 
163 5 5(0) (0) o(0) o(0) 0 
164 5 4(0) (0) o(0) 1(0) 0 
165 5 4(0) (0) o(0) 1(0) 0 
166 5 1(0) (0) o(0) 4(1) 0 
167 5 2(0) (0) 0 (0 3 (2 0 
168 5 1(0) (0) 0 (0 4(2) 0 
169 5 o(0) (0) o(0) 5(1) 0 
170 1 1(0) (0) o(0) o(0) 0 ............................................................................... ............................................................................... 

UnalaskaIKalekta 
Total 3 6 18(0) (0) o(0) 18(6) 0 

Beaver Inlet 
171 5 3(0) (0) 0 (0 2(1) 0 
172 5 5(0) (0) o(0) o(0) 0 
173 1 o(0) (0) o(0) 1 (0 0 
174 , 0 o(0) (0) o(0) o(0) 0 
175 5 3(0) (0) o(0) 2(0) 0 
176 5 2(0) (0) o(0) 3(0) 0 
177 5 4(0) (0) o(0) o(0) 1 ............................................................................... ............................................................................... 

Beaver Inlet 
Total 2 6 17(0) (0) o(0) 8(1) 1 

Usof Bay 
178 2 1(0) (0) o(0) 1(1) 0 
179 0 o(0) (0) o(0) o(0) 0 
180 5 3(0) (0) 0 (0) o(0) 2 
181 5 1(0) (0) o(0) o(0) 4 
182 5 4(0) (0) o(0) 1(0) 0 .......................................................................... --------------------------------------------------------------------------&=== 

Usof Bay 
Total 17 9(0) (0) 0 (0 2(1) 6 



C.17 - Prevalence of Bitter Crab Syndrome (BCS) found in C. bairdi Tanner crab 
during the 1990 bottom trawl survey of crab and groundfish in the Eastern 
Aleutian District, Cape Idak, Inanudak Bay, Pumicestone Bay, Makushin Bay 
and Akun Bay. 

Number of Crabs 
Locat ion Readable for Only Only Unreadable 

and BCS and rods Readable for Readable for for BCS 
Tow # Sampled (BCS +) (rods +) BCS (BCS +) rods (rods +) and rods ............................................................................... ............................................................................... 

East Aleutian District 
Cape Idak 

183 0 ('(0) (0) o(0) o(0) 0 
184 5 5(0) (0) o(0) o(0) 0 
185 2 2(0) (0) o(0) o(0) 0 
186 0 o(0) (0) o(0) o(0) 0 ............................................................................... ............................................................................... 

Cape Idak 
Total 7 7(0) (0) o(0) o(0) 0 

Inanudak Bay 
187 0 o(0) (0) o(0) o(0) 0 
188 0 o(0) (0) o(0) o(0) 0 
189 5 3(0) (0) o(0) 2 (0) 0 
190 0 o(0) (0) o(0) o(0) 0 ............................................................................... ............................................................................... 

Inanudak Bay 
Total 5 3(0) (0) o(0) 2(0) 0 

Pumicestone Bay 
191 5 1(0) (0) o(0) 4(0) 0 
192 5 5(0) (0) o(0) o(0) 0 ............................................................................... ............................................................................... 

Pumicestone Bay 
Total 10 6(0) (0) o(0) 4(0) 0 

Makushin Bay 
193 5 5(0) (0) o(0) o(0) 0 
194 5 5(0) (0) o(0) o(0) 0 
195 5 5(0) (0) o(0) o(0) 0 
196 5 3(0) (0) o(0) 2(0) 0 
197 5 4(0) (0) o(0) 1(0) 0 
198 5 5(0) (0) o(0) o(0) 0 
199 5 2(0) (0) 0 (0) 1(0) 2 
200 5 2(0) (0) O(0) 2 (0) 1 ............................................................................... ............................................................................... 

Makushin Bay 
Total 40 31(0) (0) o(0) 6(0) 3 

Akun Bay 
201 0 O(0) (0) O(0) O(0) 0 
202 0 O(0) (0) O(0) O(0) 0 
203 0 o(0) (0) o(0) o(0) 0 ............................................................................... ............................................................................... 

Akun Bay 
Total 0 o(0) (0) o(0) o(0) 0 



(2.18 - Prevalence of Bitter Crab Syndrome (BCS) and bacterial rods found in C. 
bairdi Tanner crab during the 1990 bottom trawl survey of crab and 
groundfish in the East Aleutian District. 

Number of Crabs 
Readable for Only Only Unreadable 

Sect ion BCS and rods Readable for Readable for for BCS 
Sampled (BCS +)  (rods +) BCS (BCS +)  rods (rods +) and rods 

Akutan Bay 2 5 22(0) (0) o(0) 3(1) 0 

Beaver Inlet 2 6 17(0) (0) o(0) 8(1) 1 

Usof Bay 17 9(0) (0) o(0) 2(1) 6 

Cape Idak 7 7 (0) (0) o(0) o(0) 0 

Inanudak Bay 5 3(0) (0) o(0) 2 (0) 0 

Pumicestone Bay 10 6(0) (0) o(0) 4 ( 0 )  0 

Makushin Bay 4 0 31(0) (0) o(0) 6(0) 3 

Akun Bay 0 o(0) (0) o(0) o(0) 0 

Total 166 113(0) (0) o(0) 43(9) 10 



APPENDIX D: Prevalence o f  B i t t e r  Crab Syndrome (BCS) found among t h e  C. bairdi 
Tanner Crab v i s u a l l y  examined during t h e  Alaska Department of  F ish  and Game 1990 
Bottom Trawl Survey o f  Crab and Groundfish i n  t h e  Kodiak ,Chignik, South 
Peninsula and Eastern Aleutian Management D i s t r i c t s .  

# Crabs # Crabs P Readable # Crabs 
Visual ly  Suspect & Hemolymph P o s i t i v e  

Locat ion  Tow # Examined Tested f o r  BCS S l i d e s  f o r  BCS 
.............................................................................. 
Kodiak D i s t r i c t  
Northeast 1 2 0 0 0 

2 544 0 0 0 
3 333 0 0 0 
4 19 0 0 0 
5 0 0 0 0 
6 619 0 0 0 
7 33 0 0 0 
8 4 9 0 0 0 
9 127 0 0 0 
10 70 0 0 0 
11 10 0 0 0 
12 436 0 0 0 
13 327 0 0 0 
14 17 0 0 0 
15 9 0 0 0 
16 120 0 0 0 
17 191 0 0 0 
18 405 0 0 0 
19 189 0 0 0 
20 168 0 0 0 
2 1 179 0 0 0 
2 2 5 7 0 0 0 
2 3 44 0 0 0 
2 4 131 0 0 0 
2 5 3 0 0 0 
2 6 1 0 0 0 
2 7 6 0 0 0 
2 8 7 0 0 0 
2 9 2 2 0 0 0 
3 0 2 8 0 0 0 
3 1 33 0 0 0 
32 6 0 0 0 
33 3 0 0 0 
3 4 4 0 0 0 
3 5 48 0 0 0 
3 6 17 0 0 0 
3 7 3- 0 0 0 
38 8 0 0 0 

Northeast Total  4,298 0 0 0 



Appendix D:  (page 2 of  13) 

# Crabs # Crabs # Readable # Crabs 
Visual ly  Suspect & Hernolymph P o s i t i v e  

Locat ion  Tow # Examined Tested for  BCS S l i d e s  f o r  BCS ............................................................................. ............................................................................. 
Kodiak D i s t r i c t  
East s i d e  39 5 7 0 0 0 

40 9 0 0 0 
41 Bad Tow - N e t  Torn 
42 9 0 0 0 
43 379 0 0 0 
4 4 4 0 0 0 
45 0 0 0 0 
46 0 0 0" 0 
47 299 0 0 0 
4 8 619 0 0 0 
4 9 10 0 0 0 
50 12 0 0 0 
5 1 179 0 0 0 
52 343 0 0 0 
5 3 5 0 0 0 
54 5 1 0 0 0 
5 5 16 0 0 0 
5 6 4 0 0 0 
5 7 2 3 5 0 0 0 
58 160 0 0 0 
59 230 0 0 0 
6 0 34 0 0 0 
6 1 2 5 0 0 0 
6 2 158 0 0 0 
63 180 0 0 0 
6 4 159 0 0 0 
65 163 0 0 0 
66 113 1 1 1 
6 7 169 0 0 0 
6 8 194 0 0 0 
7 1 0 0 0 0 
7 5 6 0 0 0 
7 6 17 0 0 0 
7 7 235 0 0 0 
7 8 206 0 0 0 
7 9 2 0 0 0 
8 0 241 0 0 0 
81 314 0 0 0 
82 43 0 0 0 
83 17 0 0 0 

Eastside Total 4,897 1 1 1 



Appendix D: (page 3 of 13) 

f Crabs # Crabs # Readable X Crabs 
Visually Suspect & Hernolymph Positive 

Locat ion Tow f Examined Tested for BCS Slides for BCS 
............................................................................. 
Kodiak District 
Southeast 69 6 8 0 0 0 

70 8 2 0 0 0 
7 2 13 0 0 0 
7 3 5 8 0 0 0 
74 33 0 0 0 
84 171 1 1 0 
85 145 0 0 0 
86 148 0 0 0 
87 2 7 0 0 0 
8 8 2 5 0 0 0 
8 9 320 0 0 0 
90 104 0 0 0 
9 1 114 1 1 1 
92 4 0 0 0 
9 3 16 0 0 0 
94 2 4 0 0 0 
9 5 136 0 0 0 
9 6 135 0 0 0 
9 7 81 0 0 0 
98 4 9 0 0 0 
99 4 8 0 0 0 
100 6 4 1 1 1 
101 10 0 0 0 
102 11 0 0 0 
103 9 7 4 3 3 
104 83 1 0 0 
105 43 0 0 0 
106 Bad Tow - Torn Net 
107 3 0 0 0 
134 9 0 0 0 
135 3 0 0 0 
136 1 0 0 0 
137 6 0 0 0 
138 11 0 0 0 
139 59 0 0 0 

Southeast Total 2,202 8 6 5 



A p p e n d i x  D: ( p a g e  4 of 13) 

# C r a b s  # C r a b s  # R e a d a b l e  # C r a b s  
V i s u a l l y  Suspect & Hernolymph P o s i t i v e  

L o c a t  ion Tow # E x a m i n e d  T e s t e d  for BCS S l i d e s  for BCS ................................................................................ ................................................................................ 
K o d i a k  D i s t r i c t  
S o u t h w e s t  108 352 0 0 0 

109 B a d  Tow - T o r n  N e t  
110 3 0 0 0 
111 1 0 0 0 
112 6 0 0 0 
113 4 0 0 0 
114 5 0 0 0 
115 3 0 0 0 
116 9 0 0 0 
117 9 7 0 0 0 
118 5 5 0 0 0 
119 2 1 0 0 0 
120 12 5 0 0 0 
12 1 0 0 0 0 
122 0 0 0 0 
123 5 0 0 0 
124 0 0 0 0 
125 0 0 0 0 
126 15 0 0 0 
127 2 1 0 0 0 
128 46 0 0 0 
129 0 0 0 0 
130 5 0 0 0 
131 0 0 0 0 
132 0 0 0 0 
133 0 0 0 0 
140 14 0 0 0 
141 110 5 5 5 
142 157 9 9 9 
143 2 5 5 16 15 15 
144 B a d  Tow - T o r n  N e t  
145 638 5 4 3 
146 112 14 13 13 
147 520 11 10 10 
148 223 15 15 15 
149 462 1 1 1 
150 490 6 5 4 
151 102 37 3 6 3 6 
152 4 0 17 16 16 
153 B a d  Tow - T o r n  N e t  
154 339 11 10 10 
155 460 6 6 6 
156 227 6 6 5 
157 389 4 4 4 

S o u t h w e s t  T o t a l  



Appendix D: (page 5 of 13) 

# Crabs # Crabs # Readable # Crabs 
Visually Suspect & Hernolymph Positive 

Locat ion Tow # Examined Tested for BCS Slides for BCS .............................................................................. .............................................................................. 
Kodiak District 
Westside 364 5 1 0 0 0 

365 Bad Tow - Net Malfunction 
366 189 0 0 0 
367 191 0 0 0 
368 5 0 0 0 0 
369 205 0 0 0 
370 190 0 0 0 
371 14 0 0 0 
372 0 0 0 0 
373 512 0 0 0 
374 378 1 1 1 
375 3 3 1 1 1 
376 480 2 2 2 
377 147 1 1 1 
378 214 2 2 2 
379 399 0 0 0 
380 375 7 7 7 
381 386 3 3 3 
382 253 0 0 0 
383 1 0 0 0 
384 236 0 0 0 
385 386 0 0 0 
386 15 0 0 0 
387 374 1 1 1 
388 6 0 0 0 
389 6 0 0 0 
390 3 12 0 0 0 
391 7 0 0 0 
392 3 19 0 0 0 
393 11 0 0 0 
394 9 6 0 0 0 
412 Bad Tow - Crab Pot in Net 
413 430 0 0 0 
414 173 0 0 0 

Westside Total 



Appendix D: (page 6 of 13) 

X Crabs # Crabs .# Readable X Crabs 
Visually Suspect & Hernolymph Positive 

Locat ion Tow X Examined Tested for BCS Slides for BCS 
................................................................................ 
Kodiak District 
North Mainland 395 338 0 0 0 

396 353 2 2 2 
397 588 0 0 0 
398 243 0 0 0 
399 365 2 2 2 
400 468 1 1 1 
401 169 0 0 0 
402 5 0 0 0 
403 42 5 2 2 2 
404 154 2 2 2 
405 279 4 4 3 
406 199 0 0 0 
407 141 1 1 1 
408 118 0 0 0 
409 100 0 0 0 
410 148 0 0 0 
411 234 1 1 1 
415 170 4 4 4 
416 182 1 1 1 
417 6 9 0 0 0 
418 9 3 0 0 0 
419 52 0 0 0 
420 2 7 0 0 0 
421 181 1 1 1 
422 112 0 0 0 
423 85 0 0 - 0 

North Mainland Total 5,298 2 1 2 1 2 0 



Appendix D: (page 7 of 13) 

# Crabs # Crabs # Readable # Crabs 
Visually Suspect & Hernolymph Positive 

Locat ion Tow / Examined Tested for BCS Slides for BCS -------____________----------------------------------------------------------- -------__--__-_____----------------------------------------------------------- 
South Peninsula District 
Morzhovoi Bay 

204 0 0 0 0 
205 105 0 0 0 
206 461 0 0 0 
207 2 0 0 0 
208 8 4 0 0 0 
209 Bad Tow - Net Malfunction 
2 10 1 0 0 0 

Morzhovoi Bay Total 4,081 0 0 0 

Sanak Island 2 12 
2 13 
2 14 
2 15 
216 

Sanak Island Total 331 3 3 3 



Appendix D: (page 8 of 13) 

# Crabs # Crabs # Readable # Crabs 
Visually Suspect & Hernolymph Positive 

Locat ion Tow # Examined Tested for BCS Slides for BCS -----______________------------------------------------------------------------- ----_-_-___________------------------------------------------------------------- 
South Peninsula District 
Cold Bay/Belkofsky 

234 218 0 0 0 
235 2 0 0 0 0 
236 2 5 0 0 0 
237 374 0 0 0 
238 99 0 0 0 
239 165 0 0 0 
240 293 0 0 0 
241 252 0 0 0 
242 161 1 1 1 
243 358 0 0 0 
244 147 0 0 0 
245 224 1 1 1 
246 323 0 0 0 
247 17 0 0 0 
248 350 0 0 0 
249 8 4 0 0 0 
250 4 0 0 0 
2 5 1 278 0 0 0 
252 366 1 1 1 
253 9 3 0 0 0 

Cold Bay/Belkofsky Total 

Stepovak 318 
319 
320 
321 
322 
323 
324 
325 
326 

Stepovak Total 1,095 5 5 5 





Appendix D: (page 10 of 13) 

# Crabs # Crabs # Readable # Crabs 
Visually Suspect & Hemolymph Positive 

Locat ion Tow # Examined Tested for BCS Slides for BCS 
................................................................................ 
South Peninsula District 
Beaver/Balboa Bays 

296 2 0 0 0 
297 1 0 0 0 
298 1 0 0 0 
299 6 0 0 0 
300 3 9 0 0 0 
301 253 0 0 0 
3 02 215 2 2 2 
303 159 0 0 0 
304 159 0 0 0 
305 4 0 0 0 
306 99 1 1 1 
307 144 3 3 3 
308 Bad Tow - Net Malfunction 
309 9 5 3 3 3 
3 10 5 0 0 0 
316 9 8 1 1 1 
317 9 5 0 0 0 

BeaverIBalboa Bays Total 1,375 10 10 10 

West Nagai 311 
312 
3 13 
314 
315 

West Nagai Total 237 5 5 5 

# Crabs # Crabs # Readable # Crabs 
Visually Suspect ti Hemolymph Positive 

Locat ion Tow # Examined Tested for BCS Slides for BCS .............................................................................. .............................................................................. 
Chignik District 
Ivanof 327 351 2 2 2 

328 2 02 0 0 0 
329 185 1 1 1 
330 139 0 0 0 
331 69 0 0 0 
332 14 0 0 0 
333 2 9 0 0 0 

Ivanof Total 

Mitrofania 334 
335 
336 
337 
338 
339 

Mitrofania Total 



Appendix D: (page 11 of 13) 

# Crabs # Crabs # Readable # Crabs 
V i sua l ly  Suspect & Hernolymph P o s i t i v e  

Locat i on  Tow # Examined Tested f o r  BCS S l i d e s  f o r  BCS ---------_--_______------------------------------------------------------------- ................................................................................ 
Chignik D i s t r i c t  
Chignik 340 9 0 0 0 

341 8 0 0 0 
342 241 0 0 0 
343 377 0 0 0 
344 2 13 0 0 0 
345 239 0 0 0 
346 19 7 0 0 0 
347 583 0 0 0 
348 291 1 1 1 
349 400 1 1 1 
350 4 6 0 0 0 
351 211 1 1 1 
352 13 0 0 0 
353 324 0 0 0 
354 231 0 0 0 
355 191 0 0 0 
356 218 0 0 0 

Chignik T o t a l  

Kuju l ik  

Kuju l ik  T o t a l  920 0 0 0 

# Crabs # Crabs # Readable # Crabs 
V i sua l ly  Suspect & Hernolymph P o s i t i v e  

Locat i on  Tow # Examined Tested f o r  BCS S l i d e s  f o r  BCS .............................................................................. .............................................................................. 
Eas t e rn  A leu t i an  D i s t r i c t  
Akutan 158 265 0 0 0 

159 375 0 0 0 
160 368 0 0 0 
161 264 0 0 0 
162 517 0 0 0 

Akutan T o t a l  

UnalaskaIKalekta T o t a l  
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# Crabs # Crabs # Readable # Crabs 
Visually Suspect & Hemolymph Positive 

Locat ion Tow # Examined Tested for BCS Slides for BCS 
................................................................................ 
Eastern Aleutian District 
Beaver Inlet 171 255 0 0 0 

172 402 0 0 0 
173 3 0 0 0 
174 1 0 0 0 
175 569 1 1 1 
176 461 0 0 0 
177 170 0 0 0 

Beaver Inlet Total 1,861 1 

Usof Bay 178 2 0 
179 1 0 
180 4 9 0 
181 547 0 
182 6 0 

Usof Bay Total 

Cape Idak 
Bad Tow - Net Malfunction 

8 0 0 0 
4 0 0 0 
1 0 0 0 

Cape Idak Total 

Inanudak Bay 187 
188 
189 
190 

Inanudak Bay Total 

Pumicestone Bay 19 1 
192 

Pumicestone Bay Total 

Makushin Bay 193 
194 
195 
196 
197 
198 
199 
200 

Makushin Bay Total 1,487 5 5 5 



A p p e n d i x  D:  ( p a g e  13 of 13) 

# C r a b s  # C r a b s  # R e a d a b l e  # C r a b s  
V i s u a l l y  Suspect & Hernolymph P o s i t i v e  

L o c a t  i on  Tow # E x a m i n e d  T e s t e d  for BCS S l i d e s  for BCS 
.................................................................................... 

E a s t e r n  A l e u t i a n  D i s t r i c t  
A k u n  B a y  201 1 0 0 0 

202 2 0 0 0 
203 0 0 0 0 

A k u n  B a y  T o t a l  3 0 0 0 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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