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The annual landings  of the  Hawaiian f i she ry  f o r  skipjack tuna,  
Katsuwonus pelamis, which average i n  excess of $2 d i l l i o n  i n  ex-vessel 
value,  experience considerable f l uc tua t i ons  from year t o  year.  The 
annual landings  f l u c t u a t e  between 5 and 16  mi l l ion  pounds and average 
around 9 mi l l i on  pounds. On& of t h e  important causes i n  t he  f luctua- 
t i o n  of t h e  landings is t h e  shor tage of l i v e  b a i t .  The seasonal  
a v a i l a b i l i t y  of nehu, Stolephorus purpureus, t h e  most important na t ive  
b a i t f i s h ,  v a r i e s  g r ea t l y ,  but  i n  general ,  t h e  supply i s  i n su f f i c i en t  
t o  allow maximum f i sh ing  e f f o r t  by t h e  ex i s t i ng  f l e e t .  The shortage 
of b a i t  is p a r t i c u l a r l y  acu te  during t h e  peak skipjack tuna f i sh ing  
season, from around May t o  September, when many of t he  boats  spend 
considerable t i m e  searching f o r  and catching b a i t  needed t o  f i s h  skip- 
jack tuna. 

A so lu t i on  t o  t h e  b a i t f i s h  problem which would replace  time spent 
catching b a i t  wi th  add i t i ona l  f i sh ing  t i m e  could inc rease  t h e  annual 
ca tch by a s  much a s  66% and provide f o r  an inc rease  i n  ex-vessel value  
of t h e  ca tch  of $1.9 mil l ion.  Various so lu t ions  have been proposed 
and researched i n  the  past .  The cu l t u r e  of l i v e  b a i t  has been t r i e d  
and t o  d a t e  t h e  r e s u l t s  have shown the  b a i t f i s h  t o  be e i t h e r  too 
expensive o r  t h e  cul tured b a i t f i s h  has been unacceptable t o  t h e  f i sher -  
men. Another approach has been t h e  development of a r t i f i c i a l  b a i t ,  
e.g., va r ious  types of odor-impregnated food pe l l e t s .  A l l  of these  
were found t o  be  ine f fec t ive .  

One of t h e  most d i r e c t  and f e a s i b l e  aFp=chis t6XliiCpF~bi~m7fs7t% "6FZq ---- ----- -- - - - - - -- -- ---- 
i n  a supply of b a i t f i s h  from a r ea s  where they a r e  r e ad i l y  ava i l ab le .  
I n  Hawaii's s i t u a t i o n ,  t h e  northern anchovy, Engraulis  mordax, from 
Cal i fo rn ia  seems a good pos s ib i l i t y .  The northern anchovy has been 
t ranspor ted t o  Hawaii i n  the  pas t  on severa l  occasions, mostly on an 
oppor tun i s t i c  b a s i s  and i n  small quan t i t i e s .  A l l  i nd ica t ions  a r e  t ha t  
t h i s  spec ies  is hardier  than t h e  nehu and would allow t h e  Hawaiian 
tuna boats  t o  range f a r t h e r  from base por t  than is how poss ib le  wi th  
t he  nehu. Fur ther ,  t he  northern anchovy has been used successful ly  
i n  f i s h i n g  f o r  skipjack tuna i n  the  c e n t r a l  Pac i f i c  and i t  is one of -- - --- -- -- - 
t h e  p r i nc ipa l  b a i t f  i shes-  - use& by the  -t~na~ba-~_boats-in_~-hce-xeajtern 7 
Pac i f i c .  Consequently, a  program was conceived t o  develop t h e  technology 
needed f o r  t h e  t r anspor ta t ion ,  holding and a n c i l l a r y  requirements t o  
t he  success fu l  importation of l i v e  northern anchovy from Cal i fo rn ia  
t o  Hawaii. 



Brie f ly ,  the  program w i l l  be executed i n  four  phases. Phase 1 w i l l  
encompass a preliminary review and assessment of va r ious  b a i t f i s h  
t ranspor t  a l t e rna t i ve s .  Phase 2 w i l l  test t he  f e a s i b i l i t y  of trans-  
por t ing l i v e  b a i t  using the  a l t e r n a t i v e  assessed t o  be most promising. 
Phase 3 w i l l  involve t h e  development of a f u l l - s ca l e  system of econom- 
i c a l l y  t r anspor t ing  b a i t  t o  Hawaii on a sus ta in ing  basis--a system t h a t  
would supply a l l  of the  b a i t f i s h  needs of t h e  Hawaiian f l e e t .  Phase 4 
w i l l  comprise r epo r t  wri t ing.  
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Phase 1 of t he  program has already been completed. In  t h i s  phase, 
e n t i t l e d  the  prel iminary b a i t f i s h  engineering study (moving b a i t f i s h  
from Cal i fo rn ia  t o  Hawaii), severa l  a l t e r n a t i v e  methods of t ranspor t ing 
b a i t  from Cal i fo rn ia  t o  Hawaii were considered. This study indicated 
t h a t  t he  most f e a s i b l e  method of t ranspor t ing l i v e  b a i t f i s h  would b e  
t h e  development of a bait- tank t ruck with a self-contained l i f e  support 
system. This system takes  advantage of t h e  recen t ly  developed roll-on- 
ro l l -off  system of cargo handling i n s t i t u t e d  by t he  Matson Navigation 
Company on t h e i r  new 'vessel ,  t h e  Lurl ine.  Although t h i s  system of 
moving l i v e  b a i t  w i l l  still requ i re  the  so lu t ion  of many problems, i t  
was concluded t h a t  t h i s  was the  most promising method among t h e  var ious  
a l t e r n a t i v e s  considered. 

Laboratory personnel a r e  now ac t ive ly  engaged i n  Phase 2 ,  which w i l l  
test t he  f e a s i b i l i t y  of the  bai t - tank t ruck and roll-on-roll-off 
f r e i gh t i ng  system. A Navy surplus  a i r c r a f t  r e fue l ing  tank wi th  a 
capaci ty  of 5,000 gal lons  was se lected f o r  t he  prototype t h a t  w i l l  be 
developed. During the l a t t e r  pa r t  of the  year (1973) de t a i l ed  plans 
w e r e  developed f o r  the  l i f e  support system of t he  b a i t  t r anspor ta t ion  
tank. Plans  f o r  t he  l i f e  support system include t he  i n s t a l l a t i o n  of 
a high capaci ty  water pump, a e r a to r s ,  and an oxygen monitoring 
apparatus. Simultaneously, work has been progressing on t h e  conversion 
of the  i n t e r i o r  of t he  f u e l  tank t o  make it  more compatible wi th  b a i t  
carrying requirements. The i n t e r i o r  of the  tank is being thoroughly 
cleaned and coated with a non-toxic r e s i n  so  t h a t  the re  w i l l  be no 
r e s idua l  t o x i c  mater ia l .  A s  mat ters  now stand,  it i s  an t ic ipa ted  t h a t  
t h e  l i f e  support module w i l l  be assembled and i n s t a l l e d  and ready f o r  
t e s t i n g  by February 1974. The l i f e  support system w i l l  be  t e s t ed  by 
experimentally holding and hauling threadf in  shad, Dorosoma petenense, 
caught a t  Wahiawa Reservoir i n  mid-February. Hopefully, the  tank w i l l  
be shipped t o  Cal i fornia  i n  l a t e  February and a t r i a l . sh ipmen t  of 
northern anchovy be made i n  March. 

1 n  add i t ion  t o  the  work required t o  develop t he  prAtotype b a i t  trans- 
por ta t ion  tank, var ious  people w e r e  involved i n  other r e l a t e d  a c t i v i t i e s .  
I n  Ca l i fo rn ia ,  arrangements and d e t a i l s  a r e  being worked out  f o r  t he  
purchase of northern anchovy from es tabl ished b a i t  dealers .  Bait  dea le r s  
i n  Los Angeles Harbor and San Diego were contacted f o r  prel iminary 
discussions.  O f f i c i a l s  of the  c a l i f  o rn ia  Department of Fish  and Game 
were a l s o  contacted. There apparently a r e  no l e g a l  b a r r i e r s  t o  any 
p a r t  of the  proposed operations a s  f a r  a s  the  S t a t e  of Ca l i fo rn ia  i s  



concerned. Discussions with o f f i c i a l s  of Matson Navigation Company 
i n  Cal i fornia  and Hawaii have indicated t h a t  it w i l l  be f e a s i b l e  t o  
u t i l i z e  t he  roll-on-roll-off system of the Lurl ine  t o  t ranspor t  the 
tank between Cal i fornia  and Hawaii. Agreement on d e t a i l s  on f r e igh t  
r a t e s  and shipping condit ions between our Laboratory and Matson 
Navigation Company is c lose  a t  hand. 

Experiments were conducted at t he  La J o l l a  Laboratory of the 
Southwest F i she r i e s  Center on the  oxygen requirements of northern 
anchovy. This information was of v i t a l  importance t o  t h e  development 
of the  l i f e  support system f o r  anchovy t ranspor t .  T$e experiments 
w e r e  t o  determine the  oxygen consumption of northern anchovy a t  
temperatures comparable t o  what might b e  expected during t h e  crossing 
from Cal i fo rn ia  t o  Hawaii, i.e., a t  temperatures of 15O-16OC and up t o  
28OC. The r e s u l t s  of these  experiments generally corroborated what we 
expected r e l a t i v e  t o  anchovy r e sp i r a t i on  a t  t he  various temperatures. 
A t  15OC, oxygen consumption averaged 0.322 ml/g/h. This was higher 
than an t ic ipa ted ,  probably due t o  high a c t i v i t y  r a t e s  a t  the  ou tse t  
of the  experiment. A t  27OC the  consumption was 0.532/ml/g/h. Thus, 
water and oxygen requirements a r e  about what w e  had an t ic ipa ted .  I n  
an open system, 200 buckets of anchovy w i l l  r equ i re  a minimum of 368 
ga l lons  of water per minute a t  27OC t o  survive. 
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temperature i n  severa l  locat ions  i n  Keehi Lagoon, Honolulu Harbor, and 
Kewalo Basin has  been underway f o r  about 2 months. These da ta  w i l l  
he lp  determine the  be s t  locat ions  t o  i n s t a l l  our b a i t f i s h  holding 
f a c i l i t i e s  once t h e  fu l l - s ca l e  program is underway. . 

Fina l ly ,  although it i s  believed t h a t  t h i s  program w i l l  have no adverse 
impact on t h e  environment, a "discussion paper" on the  poss ible  environ- 
mental impact of importing northern anchovy i n t o  H a w a i i  was prepared. 
Br ief ly ,  the  accumulated knowledge on the  biology of the  northern 
anchovy suggests t h a t  t h i s  species w i l l  not  become es tabl ished i n  
Hawaiian waters. Temperature and hab i t a t  requirements of t h e  northern 
anchovy are no t  found i n  Hawaiian waters, thus making i t  unl ikely  t h a t  
a reproducing population of nor thern anchovies w i l i  become es tabl ished 
i n  Hawaii. 
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