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INTHODUCTION 

Our d a t a  of t h e  growth r a t e  o f ' a  cohort  of Salmo g a i r d n e r i ,  

r a i s e d  i n  Kaumana H a w a i i ,  should be of g r e a t  value t o  e x i s t i n g  

d a t a  on t h e  t e m p a t u r e  l i m i t s  of t h i s  s p e c i e s  of t r o u t .  Pre- 

vious s t u d i e s  i n d i c a t e  waters above 6 0 0 ~  (15. ~ O C )  s t u n t s  t h e  

growth of rainbow t r o u t  (Salmo ~ a i r d n e r i ) . ~  The s tudy  conducted 

measurements of growth of t h e  t r o u t  i n  both l e n g t h  and weight. 

Length was measured i n  (cm) from t i p  t o  t a i l .  Weight was de- 

termined by weighing a sample of 50 f i s h  and f i n d i n g  t h e  mean 

weight,  by d i v i d i n g  t o t a l  weight (gm) by t h e  munber of f i s h .  We 

a l s o  took temperature readings  (OC), s a l i n i t y  measurements (O/oo), 

and d i s so lved  oxygen readings  (O/oo). Unfor tunate ly  we were un- 

a b l e  t o  ob ta in  equipment t o  monitor N i t r a t e s  and pH. 

The ques t ion  of whether o r  n o t  t h e  t r o u t  grown i n  t h e s e  warm 

s u b t r o p i c a l  f r e s h  water  ponds mature i n t o  v i a b l e  a d u l t s ,  has  not  

y e t  been answered, due t o  t h e  f a c t  t h a t  t h e s e  t r o u t  a r e  only  t e n  

months o l d ,  and t r o u t  mature i n  t h r e e  t o  f i v e  yea r s  under normal 

cond i t ions ,  a l though t h e  gonads of s e v e r a l  t r o u t  which have been 

harvested show s l i g h t  abnormal i t i e s  of gonadal development. 

A s  f o r  t h e  m a r k e t a b i l i t y  of t h e  f i s h ,  t h e  answer seems t o  be 

a h e s i t a n t  yes o r  an o p t i n ~ i s t i c  maybe. P ioneers  Richard and E l a i n e  

Dol ln ig  of Hi lo  Trout Farms s t i l l  f e e l  t h a t  t h e r e  i s  g r e a t  p o t e n t i a l  

f o r  t h e  aquacul ture  of rainbow t r o u t  (Salmo a a i r d n e r i ) ,  on t h e  Big 

I s l a n d  ( H a w a i i ) .  But conclude t h a t  c u t t i n g  overhead c o s t s  is a 

must. Feed proved t o  be t h e  number one c o s t  i n  r a i s i n g  t r o u t  i n  

f r e s h  and/or brackish  water ponds. Unfor tunate ly  we ran  i n t o  



problems i n  monitor ing t h e  brackish water  pond i n  Keaukaha, s o  

most of out  d a t a  i s  of t h e  t r o u t  grown a t  Akolea Aquatics i n  

Kaumana H a w a i i ,  a l though pe r sona l  c o n t a c t s  r e v e a l  t h a t  growth 

of t h e  two cohor t s  a r e  n e a r l y  i d e n t i c a l .  

The m a r k e t a b i l i t y  is  a ques t ion  pondered by Carl Ramsey, a 

manager a t  Safeway grocery  s t o r e .  Saying t h a t  any "new" product  

is  expected t o  have successes  and s e t  backs throughout i t ' s  ad- 

ver t i sement  campaign. z B i l l  Sa lvedor ,  owner of Reed's Bay Rest-  

u r a n t ,  seems p leased  with t h e  t r o u t  he s e r v e s ,  which happen t o  

have been grown a t  Akolea Aquatics by Howard and E r i c  Taka ta .  

Reed's Bay s e l l s  approximately 80 f i s h  p e r  week according t o  t h e  

s e l l e r s  e s t i m a t e s . 3  The f i s h  a r e  s o l d  l i v e  from holding t anks  

loca ted  under t h e  r e s t u r a n t ,  t hen  cooked how you l i k e  i t ,  and 

served p ip ing  h o t ,  a d e l i c i o u s  en t ree .  

And as f o r  t h e  p o s s i b i l i t y  of r e e r i n g  t r o u t  i n  b rack i sh  

ponds, t h e  answer i s  a s o l i d  yes. Although t h e  week t o  week 

monitoring of t h e  b rack i sh  water  ponds was n o t  p o s s i b l e ,  t h e  

d a t a  obtained from t h e  Dol ln ig ' s  on t h e  growth of t h e  cohor t  

i n  t h e  b rack i sh  water  i s  n e a r l y  i d e n t i c a l  t o  t h e  d a t a  we have 

ga thered  from t h e  Kaumana t r o u t .  This  answer can be f u r t h e r  

s u b s t a n t i a t e d  by Aquaculture ~ i ~ e s t . ~  Rainbow t r o u t  have a l s o  

been accl imated t o  a h a b i t a t  of  s e a  water  (3b0/00 S a l .  ) .5  But 

mainland product ion  i s  s o  advanced, Hawaii t r o u t  farmers  w i l l  

have t r o u b l e  competing with mainland p r i c e s ,  no m a t t e r  how low 

they  t r i m  t h e i r  overhead. 



W T H O D S  AND GATERIALS  

The t r o u t  eggs were flown i n  from an  Idaho t r o u t  farm. 

The eggs were eyed, meaning they  were f e r t i l e .  The eyes a r e  

e a s i l y  seen  as two black d o t s  on t h e  eggs. The eggs were i n -  

cubated i n  4 5 O  t o  50oF water. (An old soda b o t t l e  c o o l e r  was 

used as t h e  i n c u b a t o r  t a n k ) .  The eggs were placed i n  screened 

f l o a t i n g  t r a y s ,  t h i s  allowed water  movement among t h e  eggs. 

Dai ly c a r e  i s  needed t o  remove dead eggs t h a t  could s p o i l  t h e  

water  q u a l i t y .  The eggs hatched i n  2 t o  3 weeks. The egg s h e l l s  

must be removed c o n s t a n t l y ,  because they  b u i l d  up quickly .  

Five g a l l m s  of water  o r  more was changed every day as a s a f e t y  

precaut ion .  We found g r a v i t y  f low t o  be t h e  b e s t  method. When 

a l l  of t h e  eggs hatched,  t h e r e  were approximately 28,000 s a c - f r y ,  

which look l i k e  tadpoles .  We d i d  n o t  weigh t h e  s a c - f r y ,  i n  f e a r  

of damaging them. The s a c - f r y  l o s t  t h e i r  b e l l i e s  i n  1 t o  2 weeks. 

They matured i n t o  f i n g e r l i n g s  and went s t r a i g h t  t o  t h e  s u r f a c e  

f o r  food. Feedings were done i n  t h e  morning and a t  n i g h t .  This 

was t h e  .only t ime p o s s i b l e  because of work. More feed ings  may 

have been b e t t e r ? .  Howard Takata took approximately 7,000 up t o  

h i s  farm i n  Kaumana Hawaii. 

Howard he ld  h i s  f i n g e r l i n g s  i n  t h e  c o o l e r  f o r  3 weeks be fo re  

s e t t i n g  them out  i n  t h e  pond. The water  temperature must be grad- 

u a l l y  changed. This  i s  t o  keep t h e  f i s h  from becoming ill. A 

f a s t  water  temperature change shocks t h e  f i s h .  The f i s h  were 

kept  i n  screened cages. The pond water  i s  much warmer than  t h e  

incuba to r  tank. The pond water  va r i ed  from 17' t o  21°C. (graph.  ) 

s t a y i n g  a t  a mean of 1 9 ' ~ .  The f i n g e r l i n g s  were kept  i n  t h e  pond, 



i n  t h e  screened box's f o r  3 weeks. They were f e d  2 t o  3 t imes  a 

day, about 1 pound a day. The feed  has t o  be very  srnall i n  d i a -  

meter ,  almost l i k e  l a r g e  g r a i n s  of sand. The f i s h  were kept  on 

t h i s  d i e t  u n t i l  t hey  were b i g  enough t o  e a t  l a r g e  p e l l e t s ,  about 

2 months. The weighing of t h e  f i s h  took p l a c e  when t h e  f i s h  went 

i n t o  t h e  sc reen  box. We weighed 1 0 0 . f i s h  a t  a t ime wi th  a coun te r  

weight (O'haus s c a l e ) .  This  was very easy ,  because t h e  f i s h  were 

s o  smal l .  The feed ing  r a t e  remained c o n s t a n t ,  2 t o  3 Simea a day 

j u s t  t h e  pound of food given p e r  day inc reased  t o  3 pounds. A s  

t h e  t r o u t  became l a r g e r ,  we c u t  t h e  sample down t o  50 f i s h .  This  

made weighing them e a s i e r .  We needed t o  use two counter  weights 

on t h e  s c a l e .  

The t r o u t  were drugged with an  a n e s t h e t i c ,  t r i c a i n e .  The drug 

was adminis te red  i n  t h e  water  of a f i v e  g a l l o n  bucket. We p u t  f i v e  

f i s h  a t  a time i n  t h e  s o l u t i o n .  The drug slowed t h e  t r o u t s  metab- 

olism t o  where t h e y  seemed t o  appear  dead a t  t h e  bottom of t h e  

bucket. This  i s  when we took them o u t  of t h e  s o l u t i o n  and p laced  

them i n t o  a p l a s t i c  c o n t a i n e r  f o r  weighing. The drug helped very  

much when it came t o  weighing, it r e a l l y  reduced t h e  t r o u t s  a c t i v -  

i t y .  When weighing was completed t h e  t r o u t  were r e tu rned  t o  t h e  

pond. They recovered wi th in  one minute and showed no s i g n s  of ill 

e f f e c t s .  The same drug was used i n  a l l  t h e  weighings. The t r o u t  

looked very h e a l t h y  and responded t o  feedings  wel l .  The pond main- 

t a i n e d  a good oxygen l e v e l  due t o  good a r i a t i o n  and c i r c u l a t i o n .  

There was a problem with a n a t i v e  b i r d  ( t h e  Auku). This  b i r d  would 

prey on t h e  t r o u t  i n  t h e  l a t e  hours of t h e  day when t h e  t r o u t  a r e  

n e a r  t h e  s u r f a c e  of t h e  water ,  f eed ing  on i n s e c t s  t h a t  f l y  over  t h e  

water. 



We monitored t h e  t r o u t  growth from eggs -Lo market s i z e .  I n  

t e n  months t h e y  a r e  market s i z e  i n  Hilo.  

D I S C U S S I O N  a 

This  impl ie s  t h a t  Hawaii is  a s u i t a b l e  s i g h t  f o r  t h e  Ayua- 

c u l t u r e  of Salmo a a i r d n e r i ,  rainbow t r o u t .  Steimying otherwise 

rumors s t a t i n g  t h a t  Hawaiian waters  a r e  t o o  warm f o r  t h e  c u l t u r e  

of t h e s e  rainbow t r o u t  and o t h e r  mainland s p e c i e s  as well .  

Thanks t o  those  who experimented with Salrno g a i r d n e r i ,  a t  

t h e i r  own expense, i n  t h e s e  " w a r m  t r o p i c a l  pondsw we can now 

substantiate t h e  rumors of f ishermen on Kauai and H a w a i i  who s a y  

"Sure I ' v e  caught a few t r o u t  from t h e  Waimea r i v e r  and Kahua 

Ranch" r e s p e c t i v e l y .  The t r o u t  aquacu l tu re  bus iness  has  many 

o t h e r  proven p o s s i b i l i t i e s  here  i n  t h e  i s l a n d s .  I n  t h e  1950's  

and 60 ' s  t h e r e  were s e v e r a l  f ishermen who brought i n  t r o u t  eggs 

from t h e  mainland. D i f f e r e n t  marketing approaches were taken.  

One of which was r a i s i n g  t h e  t r o u t  t o  market s i z e  (7-12 i n c h e s ) ,  

and t h e n  s t o c k i n g  a f i s h i n g  pond. Those who caught f i s h  pa id  f o r  

it by t h e  i n c h  ( . l o  c e n t s  an inch  i n  1955).  Young and o ld  a l i k e  

would come and f i s h  f o r  rainbows out  of t h e  pond, being p r a c t -  

i c a l l y  gauranteed a c a t c h  every t ime. A former farmer  r evea led  

t h e  t r o u t  he r a i s e d ,  showed t h e  same approximate r a t e  of growth 

f o r  t h e  t r o u t  he c u l t u r e d ,  say ing  " the  t r o u t  grew an i n c h  p e r  

month on t h e  average". 

There a r e  a l s o  r e p o r t s  of the t r o u t  on Kauai, i n d i c a t i n g  

similar growth r a t e s  f o r  Salmo g a i r d n e r i ,  but  a l s o  s t a t i n g  t h e  



reproduct ive  c a p a b i l i t i e s  of t h e  t r o u t  have been s e v e r e l y  r e -  

t a rded ,  6 

The temperature of t h e  Akolea  quat tic's pond ranged from 

17O - 21°C, averaging lg°C. Temperatures of t h i s  extreme, were 

o f t e n  thoughti t o  be t h e  upper l i m i t  of t h e  t r o u t ' s  t o l e r a n c e  

l e v e l .  Prolonged pe r iods  of t ime a t  t h i s  temperature was even 

thought f a t a l  a t  one t ime, 

This  informat ion  opens many new opt ions  f o r  t h e  aquacu l tu re  
, 

world. A Var ie ty  of new s p e c i e s  once thought impossible  t o  r e e r  

i n  Hawaiian waters  may now be t r i e d  and experimented with. The 

knowledge aqu i red  may be app l i ed  toward b rack i sh  and s a l t  water  

c u l t u r e .  This  a l s o  opens many o p p e r t u n i t i e s  f o r  t h e  cool, n u t r i e n t  

r i c h  deep waters  l y i n g  o f f  t h e  c o a s t  of H a w a i i ,  a t  a dep th  of 200+ 

meters.  Maybe t h i s  water  could be more product ive  f o r  t h e  c u l t u r e  

of Salmo g a i r d n e r i .  



S OU RCES C ITED 

1 Weatherly, A.  H e ,  H. S. G i l l ,  .and C .  S. Rogers. Canadian 
J o u r n a l  of Zoology. 57(12) 2385-2392. 1979. Recd. 
1980. 

Young, J. 0. Univers i ty  of Washington and t h e  U.S. Depart-  
ment of A g r i c u l t u r e ,  Garch 1981. 

2  Rmsey, Carl. (Personal  con tac t .  ) 1983. 

3 Salvedor ,  B i l l .  (Pe r sona l  c o n t a c t . )  1983. 

4 Folmar, L.C. and Dickhoff , W .W.. , 1980. The Parrsmolt Transformation 
(Smolt i f ica t ion)  and Seawater Adaptation i n  Salmonids. A review of s e l ec t ed  
l i t e r a t u r e .  Aquaculture, 21: 1-37. 

5 Gunnes, Knut and Trygve Gjedrem, Aquaculture 24($)r 161- 
174, 1981. 

6 Needham, Paul  R e  and James P. Welsh, Unive r s i ty  of Cal- 
i f  o r n i a  Be?keley, C a l i f o r n i a .  Department of F i s h  
and Game, Board of Agr icu l tu re  and F o r e s t r y ,  ffonolulu, 
H a w a i i .  "Rainbow Trout  i n  t h e  Hawaiic,. I s l a n d s .  " , 
t h e  J o u r n a l  of W i l d l i f e  Idanagernent . J u l y  1953, Vol. 
1 7 ,  Number 3. 











On February 4 ,  1982, w e  (John Ahchong and Mike Rock),were 

awarded a g ran t  by t h e  Univers i ty  of Hawaii a t  Hi lo  E4arine 

Option Program. The d a t e s  were s e t  i n  conjunction wi th  t he  

school year ,  However, allowing f o r  t h e  f a c t  t h a t  the  t r o u t  

eggs d i d n ' t  a r r i v e  u n t i l  t he  end of November 1981, tv3% a r e  

no t  q u i t e  l a r g e  enough t o  be so ld  t o  market. We f e e l  by 

admit t ing our r e s u l t s  now, eva lua to r s  would draw inconclus ive  

evidence. e 

The t r o u t  a t  Howard Taka ta1s  farm i n  Kaumana have shown 

remarkable growth r a t e s  i n  t h e  p a s t  two months, A s  of l a t e ,  

t h e  r a t e  of growth seems t o  be a c c e l e r a t i n g  and t h e  mor t a l i t y  

r a t e  i s  con t ro l l ed  soley by t h e  biPd. We have monitored t h e  

growth r a t e s  f o r  only s i x  months and would l i k e  t o  measure 

and weigh t h e  f i s h  per iod ica l ly , (once  a week), u n t i l  t he  t r o u t  

reach market s i z e ,  10-12 oz. dressed out.  According t o  Taka ta1s  

observat ions  of h i s  and Dollnig 's  l a s t  crop t h e  t r o u t  should 

reach market s i z e  by t h e  end of August 1982. 

The da t a  gained would then cover t h e  t r o u t ' s  f u l l  l i f e  

cycle  t o  market. Providing complete d a t a  on growth r a t e ,  p e s t  

and d i sease  problems, and water q u a l i t y  r e s u l t s .  

Therefore, w e  would apprec ia te  an extension on our pro- 

posa l  t o  include t h e  months of June, J u l y  and August. This  

should be time enough f o r  t h e  t r o u t  t o  grow t o  market s i z e  

f i s h .  With your f i n a n c i a l  a s s i s t a n c e  a complete s tudy s h a l l  

be compiled of t he  Rainbow Trout being grown a t  Akolea Aquatics 

i n  Kaumana, H a w a i i .  

Mahalo, 

Mike Hock 
.. - .- John Ahchong -- - - 




