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REPORT ON T R I P  TO J A P A N  A N D  T A I W A N  

I t r a v e l l e d  t o  Japan and Taiwan i n  May, 1985, t o  l e a r n  about va r ious  
a s p e c t s  of c a t c h i n g ,  hand l ing ,  p rocess ing  and marketing f i s h ,  p a r t i c u l a r l y  
those  a p p l i c a b l e  t o  C a l i f o r n i a  f i s h e r i e s .  Th i s  is a n  account of my t r i p ,  
i n c l u d i n g  my own obse rva t ions  as well a s  summaries of d i s c u s s i o n s  I he ld  
w i t h  r e s e a r c h e r s  and  i n d u s t r y  pe r sons  on a wide range of t o p i c s .  Names and 
a f f i l i a t i o n s  of t h e s e  people are a v a i l a b l e  on r e q u e s t .  

My i t i n e r a r y  was as f o l l o w s :  

10 May--Left San F ranc i sco  
1 1  May--Arrived Tokyo 
16  May--Left Tokyo, a r r i v e d  Taiwan ( T a i p e i ,  Keelung, Suao) 
21 May--Left Taiwan, arr ived Tokyo (Tokyo, Shimizu, Odawara) 
29 May--Left Tokyo, a r r i v e d  San F ranc i sco  

Some h i g h l i g h t s  of my t r i p  i n c l u d e  l e a r n i n g  about :  

1 .  A method f o r  s o f t e n i n g  hard parts of f i s h  so t h a t  they are 
v i r t u a l l y  unde tec t ab le  when e a t e n .  

2. Recent advances i n  on-board f r e e z i n g  technology,  u s i n g  calcium 
c h l o r i d e  i n s t e a d  of sodium c h l o r i d e  b r i n e ,  s o  s o l u t i o n  t empera tu res  of 
-45OC can be achieved. 

3. A developing g i l l - n e t  f i s h e r y  f o r  s l e n d e r  t u n a  (Allothunnus 
f a l l a i )  i n  t h e  sou the rn  hemisphere. 

4 .  Uses and p r i c e s  f o r  t h e  f l e s h  and organs  of ocean s u n f i s h ;  
i n t e s t i n e s  br ing  about $10.00/lb ex-vessel i n  Taiwan. 

Rather than  g ive  a c h r o n o l o g i c a l  account I w i l l  re la te  my a c t i v i t i e s  
by s u b j e c t  matter. 

METROPOLITAN WHOLESALE FISH MARKET, TSUKIJI, TOKYO 

The T s u k i j i  m a r k e t  is run  by t h e  c i t y  of Tokyo, which c o l l e c t s  a fee 
of 5-1/25 of t h e  s a l e  p r i c e  of each item s o l d .  Auctions are conducted 
by primary wholesa le rs  who e i ther  buy f i s h  o u t r i g h t  from producers  or 
b roke r s ,  or  handle t h e  items on consignment. Secondary w h o l e s a l e r s  and 
r e p r e s e n t a t i v e s  of large supermarke t  or r e s t a u r a n t  c h a i n s  p a r t i c i p a t e  i n  
the  a u c t i o n .  The approximately 1,300 secondary who lesa l e r s  have s ta l l s  
i n  t he  T s u k i j i  market, and t h e  p r i c e s  I p r e s e n t  here are t h o s e  charged 
by these who lesa l e r s ,  whose customers are r e t a i l e r s  and o t h e r s  i n  t h e  food 
service i n d u s t r i e s .  Gene ra l ly ,  p r i m a r y  who lesa l e r s  work with a p r o f i t  
margin of around 3% whi le  secondary  who lesa l e r s  have a 10% margin or  so.  
According t o  one secondary who lesa l e r ,  o n l y  around a t h i r d  of the firms 
make money; one t h i r d  l o s e  money and the o t h e r  t h i r d  hold  their  own. 
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The s t a l l s  located i n  convenient  s e c t i o n s  of the m a r k e t  have an  
advantage ,  and those are  coveted by a l l .  Assignment of s t a l l  s p a c e s  is 
dec ided  by  l o t t e r y  each 4 years, The move 
wag e f f ec t ed  on the  weekend of May 18-19. 

and t h i s  was one of t h e  years. i 

A s  u s u a l ,  whenever I v i s i t  Tokyo I spend most mornings a t  t n e  T s u k i j i  
marker;. I was f o r t u n a t e  t o  be ab le  t o  t o u r  p a r t s  of t he  market i n  t h e  
company of Dr. Tokiharu  Abe on two o c c a s i o n s ;  on one morning, Ing .  L u i s  
Kasuga O . ,  former D i r e c t o r  of I n s t i t u t o  Nacional  ae Pesca i n  Mexico C i t y  
a l s o  came w i t h  us .  Probably no one i n  Japan knows t h e  market l i k e  Dr. Abe, 
who f o r m e r l y  worked f o r  t h e  ToKai Regional F isher ies  Research Labora tory  
i n  Tokyo. About  150 s p e c i e s  of f i s h  a r e  s o l d  e a c h  d a y ,  ana  i n  the  c o u r s e  
of a year  around 600 species can be found here. Some 3,000 t o n s  of f i s h  
are s o l d  each day e x c e p t  Sunday. D r .  Abe keeps track of any new f i shes  
i n  h i s  series "New Faces of F i s h e s " ,  which is i n t e n d e d  p r i m a r i l y  for  
consumers. 

The l as t  time I v i s i t e d  t h e  T s u k i j i  market was i n  1979. A t  t ha t  
time the  most s i g n i f i c a n t  r e c e n t  change had been t h e  swi tch  from wood t o  
Styrofoam c o n t a i n e r s .  The whole market was a sea of whi te  f i s h  boxes,  and 
the s q u e a l  t h a t  r e s u l t e d  from boxes rubbing  a g a i n s t  each o t h e r  was s t r a n g e  
t o  hear. This  time I t h i n k  t h e  b i g g e s t  change ( s i n c e  1979) was t h e  growth 
of the l i v e - f i s h  s e c t i o n .  Before, one found most ly  l i v e  ee l s ,  and a few 
h a l i b u t ,  sea bass, y e l l o w t a i l  and sea bream, i n  a d d i t i o n  t o  c r u s t a c e a n s  and 
mollusks.  Now the  numbers of a l l  these are  far greater,  and many other  
s p e c i e s  have been added ,  i n c l u d i n g  s c u l p i n s ,  jacks,  and oc topus .  

I p a i d  p a r t i c u l a r  a t t e n t i o n  t o  t e c h n i q u e s  f o r  immobil iz ing and 
b leeding  f i s h  we c o u l d  apply  i n  t he  U.S. I also n o t e d  the  v a r i o u s  ways 
i n  which fresh and f r o z e n  shr imp were packed. I was e s p e c i a l l y  i n t e r e s t e d  
i n  the  s o - c a l l e d  llama-ebilt (sweet sh r imp)  group,  most ly  Pandalus  and 
closely a l l i e d  g e n e r a ,  as these are h i g h - p r i c e d ,  and also occur 
i n  C a l i f o r n i a .  

Sea u r c h i n  r o e  is now e x h i b i t e d  i n  a refr igerated c o n t a i n e r  room 
f o r  i n s p e c t i o n  b e f o r e  the  a u c t i o n ,  which starts a t  0520--yet a n o t h e r  b i t  
of ev idence  of t h e  i n s i s t e n c e  of the  Japanese  i n  m a i n t a i n i n g  high q u a l i t y  
s t a n d a r d s .  

The f o l l o w i n g  are some wholesale p r i c e s  ( p e r  pound, u n l e s s  o t h e r  u n i t s  
a r e  g i v e n )  c a l c u l a t e d  u s i n g  a n  exchange r a t e  of 250 yen t o  t h e  do l la r :  
g u t t e d  salmon sha rk  ( w i t h  head o n ) ,  $0.73; p a n d a l i d  s h r i m p s  and close 
r e l a t i v e s ,  $5.45-12.73; C a l i f o r n i a  s e a  u r c h i n  roe,  $8.00/ t ray;  m u s s e l s ,  
$0.82; small t a n n e r  crab (cooked, whole) ,  $2.91 ; p i c k l e d  or  b o i l e d  o c t o p u s ,  
$2.90-3.27. 

D i s c u s s i o n s  w i t h  some w h o l e s a l e r s  r e v e a l e d  t he i r  i n t e r e s t  i n  t h e  
f o l l o w i n g  C a l i f o r n i a  products :  s q u i d ,  s h r i m p s ,  sab lef i sh ,  mackerels 
(if f a t t y ) ,  f i s h  e g g s ,  and marine s n a i l s .  Some wholesalers are w i l l i n g  
t o  t r y  marke t ing  some of our  n o n t r a d i t i o n a l  species.  
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SUPERMARKET PRICES 

I p r i ced  several p roduc t s  i n  two Ginza supermarkets, whose prices 
a r e  probably a b i t  h igher  t h a n  most r e t a i l  shops: a dozen pee led  pandal id  
s h r i m p  t a i l s  (about  1 o z ) ,  $2.00; geoduck, s l i c e d ,  $2 .40 / t r ay  (1 /4-1 /3  l b ) ;  
s q u i a  man t l e s ,  s l iced i n  s t r i p s  f o r  s a s h i m i ,  $1 .60/ t ray  ( abou t  11'4 l b ) ;  
d r i e d  S e r g e s t e s  sh r imp ,  $27 .00/ lb ;  mar ina ted  s a b l e f i s h ,  $1 .20/s teak  (about  
1 1 4  l b > ;  d r i e d  h e r r i n g ,  $1.60 each; d r i e d  f l a t f i s h  ( 1 0 - i n ) ,  $1.20 each;  
d r i e d  jack mackerel ( g - i n ) ,  $1.52 each; smoked mul l e t  r o e ,  $20.00-40.00 f o r  
two s k e i n s ;  channel r o c k f i s h ,  $7.27/1b; t i l e f i s h ,  $15 .00/ lb ;  n e e d l e f i s h ,  
$18.00/lb;  P a c i f i c  mackerel (10-12 i n ) ,  $1.20 each; ( t h e  p rev ious  f o u r  f i s h  
were g i l l e d  and g u t t e d ,  w i t h  heads o n ) ;  b o i l e d  oc topus ,  $5.45; pol lock  r o e ,  
s a l t ed ,  w i t h  c h i l e  p e p p e r ,  $10 .90/ lb .  

Prices (pe r  pound) f o r  some meat p roduc t s ,  f o r  comparison: hamburger, 
$7.27; stew meat, $8.18; s i r l o i n  s teak,  $18.00-54.00; o t h e r  s teak,  $10.00; 
bone le s s  pork chops,  $4.54-6.36; ch icken  breast wi thout  s k i n  and bone, 
$3.09; ham, $6.36; salami, $8.17; wieners ,  $5.09. 

BONE-SOFTENED FISH 

I v i s i t e d  t he  Suzuhiro Kamaboko p l a n t  a t  Odawara (50 miles s o u t h  of 
Tokyo) t o  l e a r n  about a new p rocess ing  method f o r  s o f t e n i n g  hard p a r t s  of 
f i s h ,  f irst  described t o  me by Sunee Sonu of t h e  NMFS Southwest Region. 
People a t  t he  p l an t - - inc lud ing  a n  o l d  f r i e n d ,  Minoru Okada (formerly of the  
Tokai Regional Fisheries Research Laboratory)--have experimented wi th  t h i s  
method, and t h e  f i r m  has r e c e n t l y  established a new p l a n t  t o  produce 
bone-softened s a r d i n e s  and t r i g g e r f i s h ,  bo th  species f o r  which t r a d i t i o n a l  
markets are inadequate  f o r  t h e  supp ly .  With the  new p r o c e s s ,  the  f i s h  are 
headed and g u t t e d  and t h e  t a i l  is removed. The f i s h  are t h e n  immersed i n  
a b r i n e  s o l u t i o n  which a p p a r e n t l y  adds f l a v o r ,  r educes  odor and h e l p s  
r e t a i n  mois ture .  Then the  f i s h  are cooked i n  an a u t o c l a v e  under p r e s s u r e  
u n t i l  t h e  h a r d  p a r t s  are s o f t e n e d .  Even t h e  s t o u t  d o r s a l  s p i n e  of the  
t r i g g e r f i s h  is r e p o r t e d l y  s o f t e n e d .  The product can  t h e n  be used i n  
v a r i o u s  ways--shredded f o r  salads, deep-fr ied,  f i s h  p a t t i e s ,  etc.  
The Japanese  government is r e p o r t e d l y  a l lowing  the  sa le  of t h i s  bone-in 
f i s h  i n  schoo l  lunches .  P rev ious ly  t he  abundant s a r d i n e  r e s o u r c e  ( c a t c h  
around 4 m i l l i o n  t o n s )  cou la  n o t  be used f o r  t h i s  purpose because t he  bones 
were dangerous f o r  k i d s .  I tas ted a deep-f r ied  p o r t i o n  of s a r d i n e s  and 
found it d e l i c i o u s .  Its t e x t u r e  was good and t h e  smell, though t y p i c a l  f o r  
s a r d i n e s ,  was n o t  o v e r l y  s t r o n g .  We w i l l  d e f i n i t e l y  look  i n t o  i n t r o d u c i n g  
t h i s  technique  i n  C a l i f o r n i a ,  f o r  u se  wi th  abundant,  u n d e r u t i l i z e d  species 
l i k e  s h o r t b e l l y  r o c k f i s h ,  Pacif ic  wh i t ing  and o t h e r s .  

FISH PROCESSING A N D  HOLDING 

A t  t h e  F a r  Seas Fisheries Research Labora tory  i n  Shimizu, I l e a r n e d  
t h a t  some Japanese  t u n a  f i shermen now use calcium c h l o r i d e  ( C a C 1 , )  rather 
t h a n  sodium c h l o r i d e  f o r  b r i n e - f r e e z i n g  f i s h ,  bo th  i n  immersion t a n k s  as 
well as i n  sp ray -b r ine  systems. Because the  s o l u t i o n  remains  l i q u i d  even 
when ch i l led  t o  -45OC, t h e  f r e e z i n g  time, and hence c o s t ,  are reduced 
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apprec iab ly .  F i s h  f rozen  i n  calcium c h l o r i d e  a r e  cal led llB-lll f i s h ,  and 
usua l ly  command a higher price than convent iona l ly  f rozen  f i s h .  
The product is accep tab le  f o r  s a sh imi ,  and is comparable t o  tuna  1 

I b las t - f rozen  a t  -55OC. I tasted some raw s k i p j a c k  t una  which had been 
preservea  i n  C a C 1 ,  b r ine  and found i t  e x c e l l e n t  i n  t a s t e ,  t e x t u r e  and 
appearance.  After 45  minutes o r  so ,  however, t h e  c u t  s l i c e s  turned  darker 
and unappeal ing,  though t h e  t as te  remained good. T h i s  method is a p p l i c a b l e  
t o  any tough-skinned whole f i s h ,  and would seem t o  be p a r t i c u l a r l y  gooa f o r  
f r e e z i n g  a lbacore  which are now s t a r t i n g  t o  be marketed f rozen  i n  the U.S. 
I n  t h e  A t l a n t i c ,  perhaps b l ack f in  tuna  can be handled t h i s  way and expor ted  
t o  Japan o r  used domest ica l ly  as sashimi. A t  any r a t e ,  calcium c h l o r i d e  
br ine- f reez ing  should  be looked i n t o  here. Dick Nelson of t h e  NMFS 
Northwest and A l a s k a  F i s h e r i e s  Center  t e l l s  me some work has  already been 
done i n  t h e  U.S., w i t h  promising results.  [According t o  informat ion  I have 
r ece ived  s i n c e  my t r i p ,  spray-br ine  C a C 1 ,  is no longe r  u s e d  i n  Japan. 
Also, only tuna  l b n g l i n e r s  and  no t  purse  s e i n e r s  are now us ing  CaC1, .  
Sk ip jack  tuna  i s  t h u s  no t  normally f rozen  w i t h  t h i s  method.] J A M A R C  (Japan 
Marine F i s h e r y  Resource research Cen te r )  has been experimenting wi th  
calcium c h l o r i d e  f r e e z i n g  s i n c e  1981, but  t h e  f i n a l  verdict  is no t  y e t  i n  
f o r  t h i s  method. 

Another on-board holding t echn ique ,  a l s o  used  t o  t r a n s p o r t  f i s h  
onshore,  is t o  main ta in  them a t  a tempera ture  of -3OC (26.6OF). I heard 
about t h i s  method from a number of persons connected wi th  the T s u k i j i  f i s h  
market. Some of the  claims I heard  are t h a t  crabs can be kept  i n  a dormant 
s t a t e  f o r  long  pe r iods  a t  t h i s  tempera ture ,  and tha t  dead f i s h  can be held 
f o r  a month wi thout  l o s i n g  q u a l i t y .  ( I ' m  n o t  prepared t o  believe t h e  crab 
s t o r y ,  though).  The low tempera ture  appa ren t ly  s lows down a u t o l y s i s  as 
w e l l  as bacter ia l  a c t i o n .  P r e s e n t l y ,  research on t h i s  method i s  being 
carried out  a t  t h e  federal Tokai Laboratory i n  Tokyo, and a t  a p r e f e c t u r a l  
l a b  i n  T o t t o r i  p r e f e c t u r e .  Perhaps our  swordf i sh ,  shark ,  and a lbacore  
f ishermen,  as w e l l  as groundf ish  and shr imp f ishermen could use t h i s  method 
t o  advantage.  

SLENDER T U N A  FISHERY 

A f i s h e r y  development p r o j e c t  being c a r r i e d  out  b y  JAMARC appears  t o  
be heading toward a success fu l  conclus ion .  JAMARC has uncovered a l a r g e  
r e source  of s l e n d e r  t u n a ,  Allothunnus f a l l a i ,  i n  the sou the rn  hemisphere, 
g e n e r a l l y  between l a t i t u d e s  20 and 30 degrees sou th ,  a lmost  a c r o s s  t h e  
e n t i r e  P a c i f i c  Ocean. It  is a l s o  found i n  the A t l a n t i c .  Catch ra tes  have 
been around 10 t o n s  a day,  u s ing  s u r f a c e  g i l l  n e t s .  The f i s h  are s i m i l a r  
i n  s i z e  t o  sk ip j ack  t u n a ,  probably averaging  less than  15 pounds. The 10-m 
deep g i l l  n e t s  are made w i t h  160-mm stretched mesh, and are s e t  on t h e  
s u r f a c e  a t  dusk. Hauling starts around midnight.  By-catch is appa ren t ly  
low, and most s p e c i e s  are  m a r k e t a b l e  (mako shark ,  s k i p j a c k  t u n a ,  a lbacore ,  
a few b i l l f i s h ) .  Although f i s h i n g  t r i a l s  have proved s u c c e s s f u l ,  s t u d i e s  
on product forms and marketing are st i l l  cont inuing .  I n  wel l -publ ic ized  
taste tests conducted by J A M A R C ,  bo th  sashimi and canned ( i n  o i l )  
Allothunnus were judged good, except  f o r  t he  co lo r .  The canned product is 
darker  than  a l b a c o r e ,  w i t h  a ye l lowish  brown t i n g e .  The sashimi r e p o r t e d l y  
t a s t e d  f i n e ,  but  t he  appearance of t h e  raw f l e s h  turned  unappeal ing a f t e r  a 
time. (The f i s h  may have been he ld  i n  calcium ch lo r ide  b r i n e . )  The t as te  
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and t e x t u r e  of ! 'solid pack" Allothunnus canned i n  o i l ,  which w a s  servea t o  
me i n  J A M A R C ' s  Tokyo headquarters, was similar t o  a l b a c o r e  i n  my judgement. 
I n  a d d i t i o n  t o  t e s t i n g  product  forms f o r  Allothunnup, JAMARC is a l s o  
s e a r c h i n g  f o r  a good m a r k e t  name f o r  t h e  s p e c i e s .  It'seems t o  me t h a t  we 
should  a l s o  be look ing  i n t o  t h e  f i s h e r y  p o t e n t i a l  of Al lo thunnus ,  as i t  may 
c o n s t i t u t e  a s i z a b l e  scombroid r e source .  

J A M A R C  i s  a quasi-governmental  r e s e a r c h  o r g a n i z a t i o n  whose p r i m a r y  
miss ion  is t o  deve lop  f i she r i e s  f o r  u n d e r u t i l i z e d  species. Most r e s e a r c h  
funds are  p rov iaea  by  t h e  Japanese  government, b u t  t h e  f i s h i n g  i n d u s t r y  
a l s o  k i c k s  i n  both money and personnel.  The catch r e s u l t i n g  from 
exper imenta l  f i s h i n g  cruises is s o l d  t o  he lp  defray r e s e a r c h  c o s t s ,  s o  i t  
i s  h e l p f u l  f o r  JAMARC when p r o j e c t s  r e su l t  i n  lucra t ive  f i sher ies .  
However, once i t  h a s  been e s t a b l i s h e d  tha t  a commercial f i s h e r y  is 
feas ib le ,  JAMARC is d iscouraged  by i n d u s t r y  from doing fur ther  work on t h a t  
f i s h e r y ,  t h u s  i r o n i c a l l y  e l i m i n a t i n g  JAMARC'S chance of i n c r e a s i n g  i t s  
research c o f f e r s .  A f a i r l y  r e c e n t  example of t h i s  is J A M A R C ' s  work w i t h  
the  A n t a r c t i c  k r i l l  f i s h e r y ,  which now l ands  some 20,000 t o n s  of product 
per year. I n c i d e n t a l l y ,  the newly named Managing D i r e c t o r  of J A M A R C  is an 
o l d  acqua in tance ,  Dr. Koya Mimura. 

CRAB FLAVORS 

P r i o r  t o  my t r i p ,  I s e n t  samples of f o u r  s p e c i e s  of crabs t o  Hasegawa 
Kohryo i n  Tokyo, r e q u e s t i n g  tha t  t he  f i r m  a p p r a i s e  them f o r  the i r  va lue  as 
i n g r e d i e n t s  f o r  "crab f l a v o r t 1  o r  "crab essencet1.  T h i s  t y p e  of f l a v o r i n g  is 
commonly used i n  i m i t a t i o n  crab made from s u r i m i ,  which is popular  i n  the 
U.S. I a l s o  asked t h a t  one s p e c i e s ,  p e l a g i c  red crab (Pleuroncodes 
p l a n i p e s ) ,  a l s o  be examined as a p o s s i b l e  s o u r c e  f o r  food  c o l o r i n g .  
I n  Tokyo I v i s i t e d  wi th  M r .  Ishikawa, Chief F l a v o r i s t  of Hasegawa Kohryo, 
who set up a tas te  tes t  w i t h  f l a v o r i n g  made from t h e  f o u r  species I had 
s e n t  ( p e l a g i c  red crab, red rock  crab, box crab, sheep  crab)  p l u s  o t h e r s  
used f o r  comparison. The e x t r a c t s  were d i l u t e d  wi th  warm water t o  make a 
b ro th .  We agreed t h a t  among the f o u r  s p e c i e s ,  box crab and red rock  crab 
had good f l a v o r ,  and t h a t  t h e  o t h e r  two were d i s t i n c t l y  i n f e r i o r .  The box 
crab es sence ,  however, has a g e l l i n g  q u a l i t y ,  s o  t h a t  p u r i f i c a t i o n  is 
d i f f i c u l t  and c o s t l y .  This  l e f t  t he  red rock  crab (Cancer productus)  
as the  on ly  l i k e l y  c a n d i d a t e  s p e c i e s .  We p l a n  t o  do fu r the r  j o i n t  work 
w i t h  t h i s  species, though it  may u l t i m a t e l y  t u r n  o u t  t h a t  e x p o r t  of c r a b s  
t o  Japan w i l l  be t o o  c o s t l y .  We may s t i l l  be able t o  use  it domestically, 
however. 

Caro tenoid  pigments e x t r a c t e d  from p e l a g i c  red crab y i e l d e d  a deep red 
pigment, bu t  when compared t o  a s t a n d a r d  ( a  s o l u t i o n  of p a p r i k a ) ,  t h e  crab 
c o l o r i n g  was much less  i n t e n s e ,  and t h u s  probably  n o t  s u i t a b l e  as a food  
dye because of economics. The pigment is s t i l l  u s e f u l ,  however, as an 
a d d i t i v e  t o  salmon feed i n  o r d e r  t o  o b t a i n  r e d  f l e s h  i n  pen-cul tured  f i s h .  
Chi le  is p r e s e n t l y  producing ca ro tene - r i ch  meal from waste products  of t he  
" langos t ino t l  ( s p e c i e s  of p e l a g i c  red crabs) f i s h e r y .  

I v i s i t e d  a second firm i n  Tokyo i n  t he  same b u s i n e s s ,  p rovid ing  
f l a v o r i n g  used i n  many food  products .  M r .  Miyachi,  P r e s i d e n t  of CaSSey 
Company, gave me samples of powdered c o n c e n t r a t e s  of crab, o y s t e r  and 
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sh r imp  f l a v o r .  He a l s o  t o l d  me t h a t  i n  many cases real  animals are no t  
needed, o r  even desired,  i n  making the  f l a v o r s .  I1Aminosanl1 ( a  combination 
of amino acids?) is used i n s t e a d  When real  e x t r a c t  is added, i t  is 

by-products such as c rab  s h e l l s ,  rather than  whole animals ,  a r e  used t o  
make extracts.  After the  f l a v o r  h a s  been extracted,  t h e  she l l s  may a l s o  be 
used  t o  make c h i t o s a n ,  which has a v a r i e t y  of a p p l i c a t i o n s .  

u sua l ly  t o  enhance t h e  smell, r 2i t h e r  t h a n  t h e  tas te .  I n  any case, 

G R E N A D I E R S  

Because the  Tiburon Labora tory ' s  chief mission i s  g roundf i sh  
research, I was i n t e r e s t e d  i n  l e a r n i n g  a l l  I coula  about one abundant 
b u t  u n d e r u t i l i z e d  group of g roundf i sh ,  t h e  macrourids ( g r e n a d i e r s ) .  
These f i s h  are abundant i n  deep waters around the  per imeter  of t he  n o r t h  
Pacific,  and my aim was t o  l e a r n  i f  a market e x i s t s  f o r  them, and i f  a 
f i s h e r y  was economically feas ib le .  According t o  Taiwanese and Japanese  
researchers, t h e  Sov ie t s  have t h e  l a rges t  f i s h e r y  f o r  grenadiers .  No one 
seemed t o  know what t hey  d i d  w i t h  t h e  f i s h ,  however. Near Tokyo (Choshi ,  
Yokohama), Japanese bottom trawlers o f t e n  catch g renad ie r s  i n  r e l a t i v e l y  
shal low water (600-1,000 m ) ,  but  t h e y  are a l l  d i scarded ,  accord ing  t o  
Un ive r s i ty  of Tokyo s t u d e n t s  who are s tudy ing  these trawl f isheries.  
Fur ther  n o r t h  (Tohoku d i s t r i c t ) ,  some s p e c i e s  are used and are e s p e c i a l l y  
good dur ing  winter .  They are most ly  e a t e n  i n  f i s h  stews. Most species of 
g renad ie r s  are used as f i s h  meal, however. I n  t h e  south ( I z u ,  Kochi ) ,  
handl ine  f ishermen o f t e n  t a r g e t  f o r  c e r t a i n  species of g renad ie r s  i n  deep 
water. These, a long wi th  deepwater squa lo i  d sharks ,  are p r i  zed. 
This  f i s h e r y  has been rather i n a c t i v e  r e c e n t l y ,  however. I l e a r n e d  from 
researchers a t  the Tokai Laboratory t h a t  one of our common s p e c i e s ,  
Coryphynoides a c r o l e p i s  (Pacif ic  r a t t a i l ) ,  has good e a t i n g  q u a l i t i e s  as 
t r a d i t i o n a l  f i l l e t s  o r  steaks,  as well as f o r  use i n  sur imi .  It is ca l led  
llibarahige" i n  Japan. The g i a n t  g renad ie r  (A lba t ros s i a  p e c t o r a l i s ) ,  
a second common s p e c i e s  here, is cons idered  v a l u e l e s s ,  however, because of 
its h i g h  water con ten t ,  around 90% percen t .  One person I t a l k e d  t o  still  
f e l t  t h a t  w i t h  s p e c i a l  p repa ra t ion  ( i n c l u d i n g  p a r t i a l  dehydra t ion)  even 
t h i s  s p e c i e s  is not bad e a t i n g .  It  seems clear t h a t  t h i s  group has on ly  
l i m i t e d  l o c a l  appea l ,  and only  f o r  c e r t a i n  s p e c i e s ,  s o  tha t  export t o  Japan  
is u n l i k e l y  a t  t h i s  time. 

MISCELLANEOUS NOTES 

Some of t h i s  in format ion  was ob ta ined  a t  the r eques t  of p a r t i c u l a r  
persons.  Other no te s  I took may be of i n t e r e s t  t o  f ishermen,  p r o c e s s o r s ,  
or r e s e a r c h e r s .  

1 .  Sharks :  

A.  Mako sharks  are b e s t  f o r  "hanpen", a kind of fishcake made from 
minced f i s h  and rice/yam f l o u r .  Blue s h a r k s  are i n f e r i o r ,  but  a l s o  
used. 
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B. Squalene ,  an o i l  found i n  t h e  l ivers  of some s h a r k s ,  is  st i l l  a 
valuable  item i n  t h e  cosmetic i n d u s t r y  i n  Japan .  Recent tests show 
t h a t  Odo4tasp is  has 20-30% squa lene ;  Isistius a l s o  c o n t a i n s  t h e  o i l ,  
b u t  Somniosis does not .  The o i l  is s t i l l  a l s o  used f o r  "hea l th  
r easons"  i n  p i l l  form. Best sou rce  is basking s h a r k s ,  whose l i v e r s  
weigh up  t o  a t o n  or more and which c o n t a i n  25-50% squa lene .  Japanese 
bottom trawlers working i n  400 t o  500-m d e p t h s  nea r  N e w  Zealand r e p o r t  
c a t c h i n g  u p  t o  10 l a r g e  basking sha rks  i n  a s i n g l e  tow. As one can 
imagine,  t h e  f i shermen are not  pleased t o  see a n e t  f u l l  of s h a r k s ,  
and t h e y  u s u a l l y  l e a v e  an a r e a  i f  more t h a n  a couple  of s h a r k s  a r e  
caught i n  a tow. A s  is t rue of t h o s e  caught on t h e  s u r f a c e ,  
t h e  deep-dwelling sharks  have small c r u s t a c e a n s  i n  t he i r  stomachs. 
The trawl tows were made dur ing  day t ime .  P r e s e n t  pr ice  f o r  basking 
sha rk  l i v e r  is around $2.00/kg, p rov id ing  t h e  o i l  c o n t a i n s  50% 
squalene .  T o t a l  o i l  con ten t  ( i n c l u d i n g  s q u a l e n e )  of l i v e r s  is 
around 70%. 

C. I n  t h e  Tohoku area of Japan, Squalus  a c a n t h i a s  o r  sp iny  dogf i sh  
(l laburatsunozamell)  w a s  one of t h e  chief i n g r e d i e n t s  of llchikuwall, 
a type  of b r o i l e d  f i s h  cake. It was a l s o  commonly used as f i l l e t  or 
s teaks and cooked i n  va r ious  ways. Due t o  low catches i n  r e c e n t  
years, i t  has been r ep laced  by o t h e r  f ishes .  

D.  Fresh salmon shark ,  Lamna d i t r o p i s  (l lmokall)  c an  b r i n g  up t o  
$1.50/pound a t  T s u k i j i  (head on, g u t t e d ) .  The p r i c e  is probably no t  
always t h i s  h i g h ,  however, and f r o z e n  moka is rather low-priced i n  
n o r t h e r n  Japan. The h e a r t  of t h i s  s p e c i e s  is r e p o r t e d  t o  be good f o r  
sashimi.  Although I r ece ived  c o n f l i c t i n g  i n f o r m a t i o n ,  I b e l i e v e  mako 
sha rks  are probably  more va luab le  t h a n  salmon sharks.  

E. Koreans l i v i n g  i n  Japan are t h e  l a r g e s t  users of shark  meat. 
Basking sha rk  f l e s h  is low-priced, and is used p r i m a r i l y  f r i e d  i n  
Chinese r e s t a u r a n t s .  

F. Sharks h ides  are g e t t i n g  more and more expens ive ,  even f o r  those  
from deep-sea s h a r k s ,  which are u s u a l l y  small. A B r i t i s h  f i rm 
r e p o r t e d l y  o r d e r e d  10,000 h ides  r e c e n t l y .  

G.  Swell sha rk :  The Japanese species (llnanukasamell) is popular i n  
t he  Nagasaki (wes te rn  Japan) area, where t h e  price is around 2,000 
yen/kg ( $ 3 . 6 0 / l b ) .  It is c a l l e d  t he  "chicken  of the seav1. Cur ious ly ,  
the  f l e s h  of t h e  C a l i f o r n i a  s p e c i e s ,  Cephaloscyllium ventriosum, 
is r e p u t e d  t o  c a u s e  diarrhea. 

H. Angel shark :  The s k i n  of Squa t ina  (llkasuzamell) is d r i ed  and used 
f o r  g r a t i n g  r ad i sh .  

I. A biochemis t  a t  t h e  Tokai Labora tory  t o l d  me t h a t  sha rk  f l e s h  can 
be k e p t  up t o  3 weeks i f  s t o r e d  a t  O O C .  A t  t h i s  temperature, 
bacterial  urease is not  a c t i v e ,  so  breakdown of t h e  s h a r k  urea occurs  
very  s lowly .  

2. Hagfish: Korean fishermen u s e  p o t s  t o  catch hagf i sh ,  and their  gear 
o f t e n  causes c o n f l i c t s  w i t h  Japanese trawlers working i n  the same grounds 
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i n  t h e  Japan Sea. The f l e s h  is appa ren t ly  smoked o r  b r o i l e d ,  w h i l e  t h e  
s k i n  is used t o  make leather .  Hagfish as well as lampreys are  used f o r  
food i n  northwest Japan (Onahama, A k i t a ,  Yamagata, N i i g a t a ) ;  t h e y  are 
p r e p a r e d  s i m i l a r l y  t o  e e l s ,  u s u a l l y  b r o i l e d ,  o r  steamed and then  b r o i l e d .  

3 .  Bonito (Sarda o r i e n t a l i s )  : The Japanese boni to ,  l lhagatsuwofl,  is 
cons idered  a good sashimi f i s h ,  e s p e c i a l l y  i n  western Japan ,  b u t  t h e  f l e s h  
becomes s o f t  quickly.  Our s p e c i e s ,  S. c h i l i e n s i s ,  could be u s e d  as sashimi 
a l s o ,  o r  a s  a smoked/dried product  when t h e  f a t  conten t  is low. Another 
p o s s i b l e  use is i n  candiea " f i s h  cubesr1, made from scombrid f i shes .  I f ,  
as s u g g e s t e d  by r e c e n t  s t u d i e s ,  a few grams of f i s n  pe r  d a y  are  s u f f i c i e n t  
t o  promote gooa coronary h e a l t h ,  chewing on these f i s h  cubes would be an 
easy way t o  i n g e s t  t h e  required amount. I n c i a e n t a l l y ,  Japanese  o f t e n  use 
I1bonitotf when t h e y  r e a l l y  a r e  t a l k i n g  about skipjacK tuna .  

4. Cod: T r u e  cod makes good sash imi ,  but  on ly  when p e r f e c t l y  f r e s h .  

5. Sardines:  The annual s a r d i n e  catch i n  Japan has r i s e n  t o  over  
4 m i l l i o n  tons .  The ex-vesse l  p r i c e  can v a r y  from 3 t o  300 yen/kg; 
10 yen/kg (about $0.08/ lb)  is cons ide red  a good price f o r  f ishermen.  

6.  T i l e f i s h :  Some Japanese firms are importing l a r g e  t i l e f i s h  from t h e  
U.S. E a s t  Coast.  These f i s h ,  called "amadaiV1, command a h igh  p r i c e  and are 
e s p e c i a l l y  popular i n  t h e  Kansai area. (That is, a t  least  t h e  Japanese  
s p e c i e s  are  popular ;  I d i d  n o t  see American t i l e f i s h  on the  m a r k e t . )  
O u r  West Coast s p e c i e s ,  ocean w h i t e f i s h ,  has good p o t e n t i a l  f o r  t h e  sashimi 
trade,  but  it may be better t o  c o n c e n t r a t e  on the  domestic m a r k e t  rather 
than Japan,  because of i n c o n s i s t e n t  supply  a t  p re sen t .  

7. F l a t f i s h :  l lSasagareil t  is a popular  sal ted and semidried f l a t f i s h ,  
u s u a l l y  made from f i s h  wi th  a narrow and long  shape. Our r e x  s o l e  is good 
f o r  t h i s  product ,  e s p e c i a l l y  when i t  is f u l l  of roe .  Dover s o l e  c a n  a l s o  
be  used .  Best s i ze  is around 15-20 cm. 

8. Rockfish: Although l a r g e  rockfish are being imported for l l k i r i m i "  
( f i l l e t  p o r t i o n s ) ,  many people  prefer smaller ones,  f o r  i n d i v i d u a l  
s e rv ings .  The c o l o r  i s  n o t  impor tan t  i f  t h e  f i s h  is t o  be cooked i n  soy 
sauce ;  otherwise, red r o c k f i s h  are preferred. 

9. Surfperch: Rubberl ip  seaperch (Rhacochilus t o x o t e s )  m a k e s  good 
sashimi, and is being imported i n t o  Japan. 

10. Yellowfin goby (Acanthogobius f lavimanus):  This  s p e c i e s  was 
in t roduced  i n t o  San Franc isco  Bay from the Or ien t .  It is a popular  f i s h  i n  
Japan ,  and is u s u a l l y  e a t e n  deep-f r ied  o r  cookea i n  s p e c i a l  soy sauce  
r e c i p e s .  To expor t  our goby t o  Japan ,  i t  may be best t o  s imply  cook i t  i n  
soy sauce and l e t  Japanese p rocesso r s  make t h e  f i n a l  product .  

1 1 .  Squid,  s h e l l f i s h :  Freez ing  s o f t e n s  t he  meat of most s h e l l f i s h ,  
S O  f r e e z i n g  does not  n e c e s s a r i l y  lower t h e  qua l i t y .  D r i p  format ion  is 
probably the  most nega t ive  a s p e c t  of f r e e z i n g  s q u i d .  
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12. F i s h  roe: Many kinds of f i s h  roe are used i n  Japan. Those w i t h  
larger i n d i v i d u a l  eggs are g e n e r a l l y  p r e f e r r e d .  Sablef ish eggs are 
cons idered  good b o i l e d ,  and rockf i sh  eggs are a l so  OK,  cooked i n  soy sauce, 
w i t h  g i n g e r  (and u s u a l l y  s u g a r ) .  Mahimahi r o e  i s  a l so  popular .  

13. Cannea f i s h :  S h e l l f i s h  canned i n  water i s  popular  i n  Japan. 
Tuna canned i n  o i l  is a l s o  g a i n i n g  p o p u l a r i t y ;  8 m i l l i o n  cases of t u n a ,  
i n c l u d i n g  2 m i l l i o n  cases  of a l b a c o r e ,  were s o l d  i n  Japan l a s t  year. 
Other canned goods popular i n  Japan are  Pac i f ic  mackerel i n  water, saury 
i n  soy  s a u c e ,  and s a r d i n e s .  A l o t  of canned s a r d i n e s  ana  Pac i f i c  mackerel 
is expor ted .  Canned salmon is a l s o  w e l l - l i k e d ,  bu t  h i g h  prices d iscourage  
greater consumption. 

1 4 .  Se rges t id  shr imps:  These l a r g e  p l a n k t o n i c  shr imp,  ca l lea  "sakura- 
e b i " ,  are u s u a l l y  b o i l e d  and d r i e d ,  o r  used i n  s p e c i a l  crackers and seafood 
snacks .  The r e t a i l  p r i c e  of d r i e d  sakura-ebi was 300 yen/20 gm, or 
$27.00/lb. The e q u i v a l e n t  wet-weight p r i c e  would be around $4.00/lb 
r e t a i l .  

15. Abalones: I m i t a t i o n  abalone may be t h e  next  "seafood analogtt  
t o  become p o p u l a r i z e d ,  fo l lowing  r e c e n t  s u c c e s s e s  w i t h  i m i t a t i o n  crab, 
s c a l l o p ,  shr imp and l o b s t e r .  To make t h e  f l a v o r i n g  for t h i s  product ,  
i t  may be u s e f u l  o r  necessary  t o  use aba lone  t r immings,  s u c h  as the  mantle  
and p a r t s  of the foot  l e f t  a f te r  aba lones  are t tsteakedtt .  

16. Crab-cleaning machines: P l a n t s  i n  t h e  p o r t  town of Sakai r e p o r t e d l y  
use  machines t o  s e p a r a t e  meat from she l l  of some crab species. The machine 
a p p a r e n t l y  works b e s t  k i t h  s o f t - s h e l l e d  crabs l i k e  t a n n e r  crab. We need 
one tha t  can e x t r a c t  meat from the  hard-shelled sheep  crab and rock crab, 
as well as t h e  softer-shelled box crab. 

17 .  Japanese  t u n a  f i shermen are h a v i n g  a d i f f i c u l t  time r i g h t  
now, l i k e  t h e i r  c o u n t e r p a r t s  i n  t h e  U.S. f i s h e r y .  Many v e s s e l s  owners are 
going bankrupt ,  and caus ing  f i n a n c i a l  problems f o r  the  c o o p e r a t i v e s  t o  
which t h e y  belong. The co-ops u s u a l l y  g u a r a n t e e  100% of t h e  l o a n s  made 
by members t o  buy v e s s e l s .  They i n  t u r n  buy bankruptcy i n s u r a n c e  from a 
quasi-governmental  agency, which o n l y  u n d e r w r i t e s  80% of t h e  l o a n  amount. 
Thus when the v e s s e l  owners are f o r c e d  i n t o  bankruptcy the  co-ops have t o  
come up wi th  205 of t h e  l o a n  amount. The v e s s e l s  themselves  are n o t  worth 
much, due t o  r e s t r i c t i o n s  i n  t he  f i sher ies ,  and there are few buyers  i n  
Japan. 

Boat l o a n s :  

18. Live f i s h :  Most l i v e  f i s h  so ld  a t  the T s u k i j i  market are k i l l e d  
by  t h e  purchas ing  secondary wholesa le r ,  o f t e n  i n  t he  presence of h i s  
customers.  Methods of k i l l i n g ,  cal led f t i k i s h i m e t l ,  vary  depending on 
species of f i s h ,  b u t  t he  cmmon o b j e c t i v e  is t o  immobil ize  the f i s h  quick ly  
so  tha t  i t  does n o t  have a chance t o  s t r u g g l e  and release c e r t a i n  hormones 
and enzymes thought  t o  lower t h e  q u a l i t y  of the f l e sh .  Bleeding the  f i s h  
is secondary,  b u t  a l s o  important .  To k i l l  sea bream ( p o r g i e s )  t h e  t i p  of 
a s t u r d y  k n i f e  is i n s e r t e d  under t h e  g i l l  c o v e r ,  and t h e  v e r t e b r a e  are 
s e v e r e d  a t  t h a t  p o i n t .  A small c u t  is also made i n  t h e  middle  of t he  
caudal  peduncle w i t h  t he  p o i n t  of t he  k n i f e .  The f i s h  is l e f t  t o  b l eed  i n  
c o l d  water. This  r e s u l t s  i n  an a p p a r e n t l y  whole, unmarked f i s h .  The head 
of y e l l o w t a i l ,  on the o t h e r  hand, is c u t  d e e p l y  a t  t h e  nape,  and a large 
c u t  is a l s o  made a t  t he  caudal  peduncle.  I n  a d d i t i o n ,  t h e  t a i l  1s 
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sometimes a l s o  snapped a t  t h e  c u t  area. With some f i shes ,  t h e  head is 
n e a r l y  severed, and a t h i n  wire is  used t o  p i t h  t h e  v e r t e b r a l  column. 
F l a t f i s h  a r e  u s u a l l y  p i e r c e d  a t  t h e  head, and t h e  t a i l s  are cut  f o r \  
b l eed i  ng . 
19. K r i l l :  The major use f o r  A n t a r c t i c  k r i l l  (Euphaus ia  s u p e r b a )  is as 
chum f o r  both commercial and s p o r t  a n g l e r s .  About 20,000 t o n s  can be s o l d  
annual ly  a t  a p r o f i t ;  i f  t h e  s u p p l y  is g r e a t e r ,  t h e  price appa ren t ly  drops 
too  low. Some k r i l l  is a l s o  used for human consumption. The smaller l o c a l  
s p e c i e s  of k r i l l ,  E. pac i f ica ,  is mainly used  f o r  aquacu l tu re  feed, b u t  is 
a l s o  consumed after being sa l ted  and fermented.  I n c i d e n t a l l y ,  t h e  sal t  
i n t a k e  of Japanese is thought  t o  be t o o  h i g h ,  and t h e  government i s  making 
an e f f o r t  t o  lower s a l t  consumption. 

20. Sea cucumber i n t e s t i n e s :  Salted sea cucumber i n t e s t i n e s  ("konowata") 
a r e  s t i l l  a popular and expens ive  item, e a t e n  mainly when d r i n k i n g  sake or 
wh i skey .  The i n t e s t i n e s  need t o  be c leaned  of the sand and mud inges t ed  by 
t h e  seacucumbers, and i t  is t h i s  l a b o r i o u s  t a s k  which makes  t h e  d i s h  so 
expensive.  The c o s t  is i n  t h e  t e n s  of thousands of yen per  kilogram. 

21. Monkfish: The l i v e r  of monkfish ("anko") is enjoyed by  many people ,  
and t h e  Japanese cannot  understand why i t  is not  saved by our  East Coast 
f ishermen.  The l i v e r  is u s u a l l y  b o i l e d  i n  s a l t  water, and e a t e n  w i t h  a 
condiment of soy sauce  and v inegar .  

22. Neptunid s n a i l s :  Some s p e c i e s  of neptunid s n a i l s  are taKen 
commercially o f f  A l a s k a  as well as nea r  t he  Russian coas t .  A s p e c i e s  of 
Buccinum found i n  t h e  Okhotsk Sea is t h e  most p r i zed ;  the most abundant 
s p e c i e s  i n  the  Bering Sea is Neptunea p r i b i l o f f e n s i s ,  which occurs a t  least 
as f a r  south  a s  F o r t  Bragg, C a l i f o r n i a ,  where I have o b t a i n e d  samples from 
a trawl fisherman. It is impor tan t  t o  know tha t  some species i n  t h i s  group 
con ta in  rather deadly  t o x i n s  i n  their  s a l i v a r y  glands.  I n  t h e  Bering Sea, 
Japanese fishermen use b a i t e d  p o t s  t o  catch N .  p r i b i l o f f e n s i s  and o ther  
s p e c i e s  i n  d e p t h s  of 90-130 m.  The t r a p s a r e  spaced 10 m apart  on a 
l o n g l i n e .  Apparently on ly  top-opening t r a p s  s u c c e s s f u l l y  catch t h e  s n a i l s .  
The t r a p s  have no d e s t r u c t  pane ls ,  but  are n o t  equ ipped  w i t h  c o l l a r s ,  
so  t h a t  animals t h a t  crawl i n ,  i nc lud ing  t h e  s n a i l s ,  are ab le  t o  g e t  ou t .  
Alaskan pol lack makes  good b a i t ,  bu t  is now t o o  expensive,  s o  s a r d i n e s  a r e  
used in s t ead .  Catch ra te  f o r  a 2 t o  3-day soak is around 4-5 kg/pot ;  
I don ' t  know i f  t h i s  refers t o  whole s n a i l s ,  o r  meat only .  The she l l s  are 
usua l ly  cracked a t  sea,  and the  meat is cleaned and f r o z e n .  Neptunid 
s n a i l s  are ea t en  i n  v a r i o u s  ways--as sashimi (raw), cooked i n  soy sauce ,  
b r o i l e d ,  and i n  Chinese cooking. Their chief compet i t ion  i n  t h e  m a r k e t  
is the  Chilean " locos",  Concholepas concholepas.  The ex-vessel  p r i c e  f o r  
- N .  p r i b i l o f f e n s i s  meat is on t h e  o r d e r  of 200 yen/kg (about  $0 .37/ lb) .  
The meat y i e l d  is around 28%. 

23. Albacore: I w a s  s u r p r i s e d  t o  f i n d  f rozen  a lbacore  l o i n s  f o r  s a l e  
i n  a seafood shop. The p r i c e  was 1,000 yen/kg f o r  a s m a l l  l o i n  (about 
$1 .85/ ib) .  According t o  a s i g n  on the  d i s p l a y  case ,  t he  tempera ture  i n  
t h e  case was - 4 O O C .  

24.  Ocean sunf i sh  (Mola mola) :  Ocean sunf i sh  (ffmambofl) meat is w e l l - l i k e d  
by.most people who have t r i ed  it .  I t  is u s u a l l y  e a t e n  as sash imi ,  and t h e  
l i v e r  is mixed w i t h  soy  s a u c e  as a condiment. The l i v e r  o i l  is a l s o  used 

-- 
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as medica t ion  f o r  s k i n  l e s i o n s ,  as well as f o r  i n t e s t i n a l  ulcers. 
C o i n c i d e n t a l l y ,  squa lene  o i l  from sha rk  l i ve r  is a l s o  used f o r  t h e  same 
purpose, so  i t  would be i n t e r e s t i n g  t o  t es t  i f  ocean  s u n f i s h  l i ve r  c o n t a i n s  
squa lene .  

25. Squ id :  Japanese  s q u i d  j i g g e r s  are s u c c e s s f u l l y  c a t c h i n g  I l l e x  
a r g e n t i n u s  o u t s i d e  Argen t ina ' s  200-mile zone. P o l i s h  and Taiwanese 
f i shermen us ing  trawls dur ing  the  day and 
au tomat i c  j i g g i n g  machines a t  n igh t .  The t o t a l  c a t c h  is on  t h e  o r d e r  of 
100,000 t o n s .  

a r e  a l s o  f i s h i n g  t h i s  r e s o u r c e ,  

26. Jack mackerel (Trachurus s p . ) :  The S o v i e t s  are r e p o r t e d l y  ca t ch ing  
around 200,000 t o n s  of j a c k  mackerel o u t s i d e  of C h i l e ' s  200-mile zone. 
They are a p p a r e n t l y  us ing  midwater trawls, f i s h i n g  from t h e  surface 
t o  d e p t h s  of 200 m. The f i s h  are  l a r g e ,  35-45 cm, and i f  t hey  con ta in  
enough f a t  c o n t e n t ,  t h e  Japanese  would l i k e  t o  use them as l l k i r i m i l l ,  
o r  f i l l e t  p o r t i o n s .  To ma in ta in  q u a l i t y ,  t h e  f i s h  need t o  be f l a s h - f r o z e n .  
A related genus from Africa, Decapturus,  is now being used i n  p l a c e  of the 
Japanese  s p e c i e s  of Trachurus ( l 'a , j i l l ) ,  which is i n  s h o r t  supp ly .  

27. Hake: Japan is us ing  large hake f o r  k i r i m i ,  e i ther  imported or  Caught 
by themselves ,  from Chi le ,  Argentina and N e w  Zealand. 

28. Yaizu F i s h  P rocess ing  Center :  The Cen te r  is comprised of 23 
independent companies which produce a v a r i e t y  of p roduc t s  from tuna  
( i n c l u d i n g  s k i p j a c k )  i n  Yaizu, t h e  major l a n d i n g  p o r t  f o r  t u n a s  i n  Japan. 
The firms o p e r a t e  waste t r ea tmen t  p l a n t s  j o i n t l y  and tackle p o l l u t i o n  
problems t o g e t h e r .  The b i g g e s t  problem, as expec ted ,  is water p o l l u t i o n ,  
which is seriou.9 enough t o  prevent  expans ion  of p l a n t s  and product ion .  
Together ,  t h e  p l a n t s  handle  100 t o n s  of f i s h  d a i l y ,  u s ing  200 t o n s  of water 
i n  t h e  process .  

29. Ocean ranching:  The Japan Sea-Farming Assoc ia t ion  i s  invo lved  i n  
r e a r i n g  a number of mar ine  species, a l l  f o r  release i n  t h e  sea. It appears  
t o  be having success w i t h  a number of species, but  i s  no t  rea l ly  able t o  
gauge the  c o n t r i b u t i o n  of t h e  r e a r e d  and released animals t o  t h e  f i s h e r y .  
Blue crabs are an  e x c e p t i o n ,  however; s t u d i e s  show t h a t  each release of 
10,000 young i n d i v i d u a l s  y i e l d s  one t o n  of crabs a year l a te r .  Red sea 
bream and P a c i f i c  mangrove c r a b s  are be ing  released r e g u l a r l y .  King c r a b  
r e a r i n g  is s a t i s f a c t o r y ,  bu t  h a l i b u t  has some problems, i n c l u d i n g  a b e r r a n t  
c o l o r .  Sea bass is d i f f i c u l t  t o  rear because imported Norwegian copepods 
are t o o  l a r g e  f o r  t he  larvae,  and a n  a l t e r n a t e  feed s o u r c e  is needed. 
Marking released f i s h  is a b i g  problem. Coded wire nose tags ,  such  as 
t h o s e  used f o r  salmon, are i m p r a c t i c a l ,  because Japanese  u s u a l l y  eat  the  
heads of f i shes .  T e t r a c y c l i n e  l a b e l l i n g  of hard parts is be ing  cons ide red .  

30. Sea u rch in  r o e  ( " u n i t l ) :  According t o  one  who lesa l e r ,  some large r o e  
which I thought was C a l i f o r n i a  uni  a c t u a l l y  came from Hokkaido. I had 
never s e e n  l a r g e  Japanese  r o e  before.  Another wholesa le r  informed me tha t  
Some uni was being imported from Canada, and a l s o  from Boston, which was a 
surprise. I d o n ' t  t h i n k  u n i  i s  p r e s e n t l y  be ing  s e n t  t o  Japan  from our  E a s t  
Coas t ,  however. 

31. Octopus: One pe r son  I met wants t o  s ta r t  an oc topus  ("taka") 
p rocess ing  p l a n t  i n  t h e  U .  S.,  mainly t o  supp ly  t h e  demand f o r  i t  i n  
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Hawaii, where it is used p r i m a r i l y  i n  a d i s h  cal led rcpokill .  He would l i k e  
t o  process  a medium-grade octopus,  i . e . ,  better than  t h e  g i a n t  Pacif ic  
octopus ( 0 .  dof le in i l - -which  i h  watery and has a low meat y i e l d  a f t e r  
bo i l i ng - -b i t  cheaper than  "madako", o r  0. v u l g a r i s .  Best s i z e  is around 
5-6 kg f o r  0. which is common o f f  C a l i f o r n i a ,  as well as up t h e  
coas t  t o  A l a s k a .  

d o f l e i n i ,  
Other s p e c i e s  can be sma l l e r .  

32. Labor c o s t s :  O u t s i d e  of Tokyo, l a b o r  c o s t s  f o r  processing f i s h  
products  are  s u r p r i s i n g l y  low, around $2.00/hour. I t h i n k  t h i s  r e f e r s  t o  
part-time workers,  or those  h i r e d  f o r  s p e c i f i c  shor t - te rm j o b s .  

33. C a l i f o r n i a  m a r k e t  s q u i d :  Female market squ id  w i t h  r o e  is d e f i n i t e l y  
preferred over males, b u t  t h e  p resen t  product from Monterey (around 50% 
females) is acceptable. If a n  a l l - female  pack  were marke ted ,  i t  would 
even tua l ly  become a more va luab le  item. Supermarkets s e l l  the  s q u i d  
thawed, i n  small t r ay  packs. 

NOTES ON T A I W A N  

I v i s i t e d  the  Nat ional  Taiwan College of Marine Sc ience  and Technology 
i n  Keelung (nea r  T a i p e i ,  the  c a p i t a l  of Taiwan) where an o ld  f r i e n d ,  
D r .  George Chen, is an  i n s t r u c t o r .  Th i s  i s  the  major school  w i t h  a 
fisheries cur r icu lum,  and has a s t u d e n t  body numbering around 3,000. 
Many of t h e  f a c u l t y  members earned their  Ph .D . ' s  a t  t h e  Univers i ty  of 
Tokyo, as d i d  D r .  Chen, or a t  o t h e r  u n i v e r s i t i e s  i n  Japan. As the  school's 
name i n d i c a t e s ,  both s c i e n t i f i c  and p r a c t i c a l  a s p e c t s  are taught  he re .  
Populat ion dynamics seems t o  be g e t t i n g  a push l a t e l y ,  due t o  needs a r i s i n g  
from both a d e c l i n i n g  f i s h  c a t c h  near  Taiwan and an  expanding f isher ies  i n  
o f f s h o r e  and f o r e i g n  waters. The p o r t  of Keelung is home f o r  about 2,000 
vessels, inc lud ing  trawlers, s e i n e r s ,  l o n g l i n e r s ,  g i l l n e t t e r s  and a v a r i e t y  
of a r t i s a n a l  f i s h i n g  v e s s e l s .  According t o  Dr. Chen, o n l y  about 20% of t h e  
boa ts  f i s h  r e g u l a r l y ,  because there  i s n ' t  enough f i s h  around f o r  p r o f i t a b l e  
f i s h i n g  i n  nearby waters. I v i s i t e d  t h e  f a c i l i t i e s  of t h e  Taiwan Fisheries 
Research I n s t i t u t e ,  a l s o  i n  Keelung, where federal researchers a r e  engaged 
i n  f i v e  a r e a s  of s tudy  and s e r v i c e s :  f isheries,  f isher ies  b io logy ,  
technology, aquacu l tu re ,  and f lee t  management. The I n s t i t u t e  has 
130 s c i e n t i s t s  and f i v e  v e s s e l s ,  i nc lud ing  a d i s t a n t  water trawler. 
Their s t u d i e s  have taken them as f a r  as the A n t a r c t i c  f o r  k r i l l  and t h e  
Falkland I s l a n d s  f o r  squid.  I n c i d e n t a l l y ,  s q u i d  f i s h i n g ,  p r imar i ly  f o r  
I l l e x  a rgen t inus ,  appears  t o  be e x c e l l e n t  near  Argent ina,  w i t h  r e p o r t e d  
catches of 20 tons /day ,  mostly using au tomat ic  j i g g i n g  machines. Thus most 
Taiwanese squid  v e s s e l s  have moved from their  former f i s h i n g  grounds n e a r  
N e w  Zealand where catches were i n  t h e  o rde r  of 3 tons/day.  

Aquaculture is a booming bus iness  i n  Taiwan. One of the  major 
concerns of t h e  i n d u s t r y  is t h e  growing a b i l i t y  of mainland China t o  supp ly  
marine products  t o  Japan, Taiwan's chief m a r k e t  fo r  t h e  more va luab le  
spec ie s .  Of p a r t i c u l a r  concern was the  compet i t ion  o r  perce ived  
compet i t ion  f o r  c u l t u r e d  eel (Angu i l l a )  Sales. 

Sending American f i s h  t o  Taiwan would appear t o  be v e r y  d i f f i c u l t  
because of t he  h i g h  import d u t y  for  most f i s h  products .  Duties  used t o  
range from 65% t o  130%, b u t  I understand tha t  they  have .been "reduced" 
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t o  around 50% r e c e n t l y .  S a l e  of some items may s t i l l  be f eas ib l e ,  however, 
because of h igh  demand and p r i c e .  S c a l l o p s ,  sablef ish,  h e r r i n g  r o e ,  
salmon, m u l l e t  and s q u i a  are some p o s s i b i l i t i e s .  Much of t h e  f i s h  beem t o  
be d e s t i n e d  f o r  r e s t a u r a n t s  and supermarke ts  t h a t  s e r v e  t h e  many Japanese  
v i s i t o r s  and r e s i d e n t  businessmen and the i r  families. 

With George Chen's h e l p ,  I v i s i t e d  three l a n d i n g  p o r t s  i n  Keelung and 
Sua0 ( l o c a t e d  about 75 miles s o u t h  of Keelung, on  t h e  e a s t e r n  c o a s t ) ,  
and watched f i she rmen  unload f r o z e n  shrimp from trawlers, and v a r i o u s  f resh 
f i s h  from s e i n e r s ,  l o n g l i n e r s ,  and harpoon v e s s e l s .  The f a c i l i t i e s  were 
rather p r i m i t i v e ,  bu t  the  f r o z e n  sh r imp  was qu ick ly  l o a d e d  on t r u c k s ,  
on ly  a coup le  of which were refr igerated.  I don ' t  know how f r e s h - f i s h  
sales were car r ied  o u t ;  i n  some cases, buyers  jumped aboard  incoming boa t s  
as soon as they  t i e d  up a longs ide  t h e  p i e r ,  and there was a squabble  as 
t h e y  v i e d  f o r  t h e  f i s h  on t o p  of t h e  ho ld ,  presumably because t h e y  were 
freshest. Most mackerel, mar l in  and shark  were i n  e x c e l l e n t  c o n d i t i o n ,  
though as far as I c o u l d  t e l l  no i c e  was used aboard  the  v e s s e l s .  One f ac t  
became appa ren t  very  q u i c k l y  a t  t h e  f r e sh - f  i s h  un load ing  areas. Nearly 
every  b i t  of the  l a r g e r  f i shes  and sha rks  was used; i n  fact  o n l y  the g i l l s  
remain af ter  b u t c h e r i n g  is completed. S u r p r i s i n g l y ,  i n t e r n a l  organs  of 
t u n a s ,  b i l l f  ishes and sharks  are rather h i g h l y  va lued ,  f o r  food  as well as 
medicine.  B l u e f i n  t u n a  l i v e r  and g a l l b l a d d e r ,  fo r  example, may b r ing  
$15-30/kg; b i l l f i s h  l i v e r  is cheaper ,  $1.50-5.00/kg. The stomach and 
i n t e s t i n e s  of these f i shes  a l s o  c o s t  u p  t o  $7.50/kg. Most s t a r t l i n g  was 
the p r i c e  p a i d  f o r  ocean  s u n f i s h  in tes t ines- -$25/kg .  ( A l l  t h e  above p r i c e s  
are ex -vesse l ) .  I have been working on a market f o r  ocean  s u n f i s h ,  which 
is commonly caught  i n  s u r f a c e  g i l l  n e t s  se t  f o r  s w o r d f i s h  o f f  C a l i f o r n i a ,  
so  t h i s  was a p l e a s a n t  s u r p r i s e .  

A l l  i n  a l l ,  my f o u r  days  i n  Taiwan were v e r y  well s p e n t .  I l e a r n e d  
q u i t e  a b i t ,  and e s t a b l i s h e d  c o n t a c t s  w i t h  researchers, as well as w i t h  
s e v e r a l  pe r sons  who are i n t e r e s t e d  i n  p rocess ing  U.S. f i s h  f o r  even tua l  
sa le  i n  Japan .  A l l  t h e  people I met, w i thou t  e x c e p t i o n ,  were c o r d i a l ,  
generous and h e l p f u l .  It was e s p e c i a l l y  easy f o r  m e  because many of t he  
people I in t e rv i ewed  spoke  Japanese  o r  E n g l i s h ,  o r  bo th .  




