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T h i s  is a b r i e f ,  in formal  summary of t h e  r e s u l t s  from t h e  first y e a r  of 
ou r  t r a c k i n g  r e s e a r c h .  We have  ach ieved  t h e  two goals we set for  t h e  f i r s t  
y e a r ,  namely to: ( 1 )  o u t f i t  t h e  v e s s e l  w i th  a l l  t h e  equipment and m o d i f i c a t i o n s  
necessa ry  f o r  t h e  programme, and (2) beg in  c o l l e c t i n g  d a t a .  We are ve ry  
p l eased  wi th  t h e  d a t a  so f a r  o b t a i n e d  and we a n t i c i p a t e  a s u b s t a n t i a l  i n c r e a s e  
i n  t h e  number of t r a c k s  a c q u i r e d  ove r  t h e  r ema in ing  y e a r  of t h e  project. Our 
t echn ique  i n v o l v e s  p l a c i n g  a dep th  s e n s i t i v e  u l t r a s o n i c  t r a n s n i t t e r  on t h e  back 
of t h e  f i s h  and t h e n  t r a c k i n g  i t  u s i n g  a d i r e c t i o n a l  hydrophone mounted o n  our 
f i s h e r i e s  r e s e a c h  boa t .  

So f a r ,  we have t r acked  e i g h t  f i s h :  s i x  a re  from around f i s h  a g g r e g a t i o n  
d e v i c e s  (FADS) and two t r a c k s  (one  of s i x  days  d u r a t i o n )  are  from non-FAD f i s h  
t h a t  were caugh t  on t h e  50 fathom curve  i n s h o r e  from t h e  FAD locations. These 
non-FAD t r a c k s  w i l l  be used for comparison wi th  FAD-associated f i s h .  Two 
t r a c k s  a r e  from bigeye  tuna  (Tbunnus obesus )  a n  i n c r e a s i n g l y  impor t an t  s p e c i e s  

f u l l  r e p o r t  w i l l  be a v a i l a b l e  a t  t h e  end of t h e  p r o j e c t ,  bu t  some a s p e c t s  
emerging from our d a t a  t o  d a t e  a r e :  

for  t h e  f r e s h  marke t ,  and s i x  t r a c k s  a r e  of y e l l o w f i n  t u n a  (L a l b a  cares) A 

1. 

2. 

3 .  

The e f f e c t i v e  range of movement of y e l l o w f i n  and b igeye  tuna  of 55-75 cm 
l e n g t h  around FADS a p p e a r s  t o  be approx ima te ly  6 t o  10 miles. We t r a c k e d  
one f i s h  t h a t  r e t u r n e d  t o  a FAD a f t e r  making a 13-mile l o o p  ( f a r t h e s t  
d i s t a n c e  from FAD 6.5 m i l e s )  over  24 hour s  ( f i g u r e  1) .  On a n o t h e r  
o c c a s i o n ,  a y e l l o w f i n  t u n a  tagged a t  "S" FAD proceeded d i r e c t l y  t o  "Vn FAD 
abou t  10 miles away. T h i s  t r a c k  shows t h a t  ( a )  t h e  r a n g e  of i n f l u e n c e  of a 
FAD is  a t  l e a s t  10 miles, ( b )  f i s h  can  l e a r n  t h e  l o c a t i o n  of two FADS, and 
( c )  t h e s e  a n i m a l s  have  t h e  n a v i g a t i o n a l  c a p a b i l i t i e s  t o  move from one  sma l l  
a r e a  t o  a n o t h e r  ( f i g u r e  2 ) .  

Yel lowf in  tuna  have "home ranges"  t h a t  they  r e t a i n  ove r  a t  l e a s t  several 
days. A f i s h  caught  on  t h e  50 fathom contour  r e t u r n e d  t o  h i s  a r e a  every  
day f o l l o w i n g  n i g h t t i m e  e x c u r s i o n s  o f f s h o r e  ( f i g u r e  3 ) .  T h i s  t r a c k  a l s o  
demons t r a t e s  t h a t  n o t  a l l  tuna  i n  a n  area a s s o c i a t e  r e g u l a r l y  wi th  FADS 
because  t h i s  animal passed by "Vn buoy s e v e r a l  times wi thou t  a c t u a l l y  
v i s i t i n g  i t .  

One t r a c k  of a y e l l o w f i n  tuna  a r r i v i n g  a t  a FAD i n d i c a t e s  t h a t  85% of t h e  
time s p e n t  a t  t h e  FAD was on  t h e  up -cu r ren t  s i d e  ( f igure 4 ) .  T h i s  
behaviour r a i s e s  some f a s c i n a t i n g  q u e s t i o n s  wi th  r e g a r d  t o  t h e  u n d e r l y i n g  
mechanisms of f i s h  o r i e n t a t i o n .  T h i s  t y p e  of i n f o r m a t i o n  may a l s o  prove 
very  u s e f u l  t o  f i she rmen  r e g a r d i n g  t h e  t e c h n i q u e s  they  u s e  t o  f i s h  around 
f l o a t i n g  o b j e c t s .  We obv ious ly  need t o  r e p l i c a t e  t h e s e  t r a c k s  t o  be more 
c e r t a i n  of our conc lus ions .  
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4. The v e r t i c a l  movement d a t a  a r e  p a r t i c u l a r l y  i n t e r e s t i n g .  Among o t h e r  
t h i n g s ,  i t  a p p e a r s  t h a t  bo th  y e l l o w f i n  and b igeye  have  " t r a v e l l i n p  C'npths" 
t h a t  t h e y  u s e  when moving f rm one  p l a c e  t o  a n o t h e r .  Daytime t r a v e l l i n g  
d e p t h s  for  y e l l o w f i n  appear  t o  b e  a t  t h e  bottom of t h e  mixed l a y e r  ( f i g u r e  
5) whereas  b igeye  r u n  much deeper .  It is i n t e r e s t i n g  t o  n o t e  t h e  very  
c o n s i s t e n t  t r a v e l l i n g  d e p t h s  (and  t empera tu res )  of t h e  b igeye  and a l s o  t h e  
ex t remely  r e g u l a r  upward e x c u r s i o n s  ( f i g u r e s  6 and 7 ) .  These c o n s t a n t  
" t r a v e l l i n g  depths"  may be of great v a l u e  t o  longl ine and h a n d l i n e  
f i she rmen  i f  a d d i t i o n a l  d a t a  can be  a c q u i r e d .  Both s p e c i e s  s w i m  much 
closer t o  t h e  s u r f a c e  a t  n i g h t .  

We i n t e n d  t o  c o n t i n u e  t o  t r a c k  f i s h  a s s o c i a t e d  w i t h  FADS and a more 
thorough a n a l y s i s  of t h e i r  movements w i l l  b e  f o r t h c m i n g .  We hope t o  a c q u i r e  
funding  t o  expand t h e  p r o j e c t  i n  t h e  f u t u r e  t o  i n c l u d e  la rger  f i s h  and 
a d d i t i o n a l  s p e c i e s  s u c h  a s  s k i p j a c k  t u n a  (katsuwonus p e l a m b )  and mahimahi 
(COrVDhw!a U D u r u d .  I n  t h i s  way, we w i l l  d e t e rmine  i f  t h e  larger (more 
v a l u a b l e )  y e l l o w f i n  and b igeye  t u n a  have  t h e  same h a b i t s  as  t h e  small/medium 
f i s h  t h a t  we are now t r a c k i n g  and we w i l l  a l so  be a b l e  t o  construct a d e t a i l e d  
p i c t u r e  of how t h e  s e v e r a l  impor t an t  p e l a g i c  s p e c i e s  i n t e r a c t ,  d i v i d e  t h e  
o c e a n i c  food  r e s o u r c e ,  and o r i e n t  around f l o a t i n g  o b j e c t s  such as  FADS and 
logs. 

T h i s  r e s e a r c h  is be ing  suppor t ed  by Hawaii I n s t i t u t e  of Marine Bio logy,  
U n i v e r s i t y  of Hawaii; Sea Grant  College, U n i v e r s i t y  of Hawaii; Na t iona l  Marine 
F i s h e r i e s  Service (Honolulu)  ; and t h e  F e d e r a t i o n  of Japan  Tuna F i s h e r i e s  
Co-opera t i v e  Associa t i o n .  

Ewtnote: s i n c e  t h i s  r e p o r t  was p r e p a r e d ,  a f i she rman  caugh t  one of our  f i s h  
c a r r y i n g  a t r a n s m i t t e r  t h r e e  weeks a f t e r  we abandoned it .  The f i she rman  caught  
t h e  f i s h  t r o l l i n g ,  T h i s  
anecdo te  s u p p o r t s  our claim t h a t  t h e  t r a n s m i t t e r  d o e s  n o t  s e r i o u s l y  impa i r  t h e  
an ima l ' s  behaviour .  

and s a i d  t h a t  i t  was h e a l t h y  and p u t  up a good f i g h t .  

20 



'F' FAD. June 16 S--&l-" 
'f-eStart.  2017 , 

June 16 I 

1 .  

2 .  

\ Kailua/Kona coastline 
'F' FAD. June  17 L" \ 

0,0900 
I k 

. 
appox. 8 miles 

~~~ ~~~~ 

Figure 1 : Track of a bigeye tuna returning to FAD 'F after a 13-mile loop. This animal (57 cm) 
was caught just after sunset near 'F' buoy and returned to  the FAD at dusk the next day. 

Furthest distance from the buoy was about 6 miles. 
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Figure 2: A 55 cm yellowfin tuna caught at 'S' buoy was released after having an ultrasound 
transmitter placed on its back. The released fish moved in a very direct course to the next nearest 

FAD 'V' which was located about 9 miles away. After spending several hours near 'V' buoy, 
the fish moved offshore a t  night before returning the next morning. 
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Figure 3: Repetitive movements of a 70 cm yellowfin tuna during a sixday period. Three tracks of 
approximately 24 hours were made spanning a period of six days. During daylight hours, the 

fish patrolled the 50 fathom ledge between Kena Point and Makaha and made extensive 
excursions offshore after sunset. The path of its night-time movements took it beyond the location 

of the adjacent FADS. FAD ‘R’ was not on station at  the time of these tracks. 
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Figure 4: After arriving at  FAD ‘V, a 55 cm yellowfin tuna spent about 85 per cent of the next 
5 hours on the upcurrent side of the buoy. The movements of the buoy were also recorded 

using Loran-C and radar data. 
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Figure 5: Vertical movementsof a yellowfin tuna approaching and staying at a FAD. When moving 
from one location to another, yellowfin tuna appear to utilise 'travelling depths' at which they 

spend extended periods of time. A frequently observed travelling depth appears to be the boundary 
between the bottom of the mixed layer and the top of the thermocline (in this case 25OC at about 

50 metres). This fish exhibits a travelling depth while approaching the buoy and then displays 
quite regular vertical movements when in the immediate vicinity of the FAD. AEain, these vertical 

excursions are frequently limited by the mixed layer boundary and the 20 C isotherm. 
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Figure 6: The swimming depth of this 5 4  cm bigeye tuna was constant around 200 metres during the 
daytime. However, the fish also displayed dramatic upward excursions which occurred at very 

regular hourly intervals during daytime. This figure also displays the fine detail our system allows. 
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Figure 7: Predominant daytime travelling depth of a 57 cm bigeye tuna. The travelling depth is almost 
completely restricted to the 14-16°C stratum at 230.250 metres. This plot also shows the very 

regular upward excursions that seem to be characteristic of this species and size. 
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