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Abstmct - Radio tracking was used to  study the dynamics of schools 
of dolphins involved i n  the yellowfin tuna f i shery  of the eas te rn  
t ropical  Pacif ic .  
The primary VHF system consisted of Model MK-IV t ransmit ters  by 
Telonics, Inc., a Model 320 automatic d i rec t ion  f inder  (ADFS) 
by Ocean Applied Research (OAR), and an OAR Model AA-380-400 
Adcock Antenna. 
transmitters, an OAR ADFS 210 receiver,  and an OAR AA-270-400 
Adcock antenna. Secondary components were assembled f o r  both 
systems . 

Complete VHF and HF systems were assembled. 

The primary HF system w a s  based on OAR AB-245 

The VHF system proved most re l iab le  i n  allowing three two-day 
tracking sequences over 90.7, 19.1 and 120.9 naut ical  miles. 
Maximum range of the VHF system w a s  9.2 f 0.2 naut ical  m i l e s  o r  
14.7 * 0.3 naut ical  miles depending on the receiver. The dolphin 
schools showed a low degree of cohesion over the period of the 
study . 

INTRODUCTION 
The primary purpose of t h i s  paper is t o  assist other  researchers t o  assemble radio 
tracking systems by b r i e f l y  describing VHF and HF systems used to  track dolphins 
i n  the  ocean. A tracking system was essent ia l  t o  s tudies  of school dynamics invol- 
ving tagging, tracking, and recapture of dolphin schools t o  determine the degree of 
school in tegr i ty .  Because other invest igators  consis tent ly  reported problems with 
malfunctions of components, par t icu lar ly  the t ransmit ters ,  two complete tracking 
systems were assembled using VHF and HF. 

The tracking w a s  conducted from a commercial tuna purse seiner  from 12 September t o  
31 October, 1978 during a two month research cruise  i n  the eastern t ropica l  Pac i f ic  
near Clipperton Island. The dolphin schools were caught by the purse seiner  during 
rout ine f i sh ing  operations. 
i n t o  a comparmentalized system of net  cor ra l s  and aluminum cages with chutes where 
they were examined, radio and d i s c  tagged, and released. The experimental design 
cal led f o r  placing radio tags on one or  two dolphins i n  the school during selected 
sets, tracking the school f o r  2 days, recapturing and reexamining the school. The 
sequence w a s  t o  be repeated and the radio packs removed a t  the end of the experiment. 

The dolphins were recovered from the net  and maneuvered 
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MATERIALS AND METHODS 

The VHF system w a s  the primary one used during the study. 
Model MK-IV by Telonics, Inc. which were cubical i n  shape, measuring approximately 
6 x 4 x 3 cm and weighing 170 g. Transmissions were 30 m s  pulses a t  a 0.6 s pulse 
rate with frequencies between 148.748 and 148.850 MHz. 
and the l i f e  expectancy was 2.5 months. 
water switch. 
sheath. 
did deform s l i g h t l y .  

The pr incipal  receiver  w a s  a Model OAR ADFS 320 automatic direct ion f inder  (ADFS) 
manufactured by Ocean Applied Research (OAR) which had a s igna l  'lock and hold' 
capabi l i ty .  This feature  allows the s igna l  t o  be displayed f o r  a longer period 
of t i m e  on thed i r ec t ion  f inder  screen thereby f a c i l i t a t i n g  tracking. An Adcock 
antenna, OAR Model AA-380-400, w a s  used with the OAR ADFS 320 and was mounted on top 
of the Crow's nest ,  placing i t  about 26 m above the sea surface.  A preamplifier w a s  
used t o  improve the signal-to-noise r a t i o  by providing an addi t ional  gain of 10 dB. 
Interfaced with the ADFS 320 was a Rustrak s t r i p  char t  recorder f o r  recording sur- 
facing frequencies of the tracked dolphins. 

A secondary VHF system was  se t  up t o  re locate  any animals l o s t  by the other system. 
It consisted of a Telonics TR-2 receiver,  an omnidirectional whip antenna, a three- 
element quad antenna which could be hand rotated t o  determine bearing, and an antenna 
switch box. The TR-2 receiver i s  more sens i t ive  than the OAR ADFS 320 but is  l e s s  
convenient t o  use f o r  longterm tracking. The audio output of the TR-2 could be 
connected t o  a casset te  tape recorder t o  obtain surfacing r a t e s .  

The primary HF system was  based on OAR AB-245 transmitters which consisted of two 
tubes, each measuring about 14 x 2 cm,  r ig id ly  connected i n t o  a U-shape. A 44.5 cm 
polyurethane jacketed top loaded whip antenna w a s  mounted on the f ront  piece d i r e c t l y  
between the t ransmit ters  so t h a t  i t  would be i n  l i n e  with the dorsal f i n .  The trans- 
mitters with b a t t e r i e s  weighed 237 g, had an output of 0.60 W and frequencies of. 
27.585 and 27.595 MHz. A salt  water switch regulated transmission by turning off 
the t ransmit ter  when submerged. 

An OAR ADFS 210 w a s  the primary receiver  with another l i k e  i t  serving as a back-up. 
An Adcock antenna, Model OAR AA-270-400, w a s  mounted approximately 10 m above the 
sea surface and w a s  connected t o  the ADFS 210. 

The transmitters were 

Power output w a s  0.25 W 
These transmitters did,not  have a s a l t  

The antennas were 48 cm s t a i n l e s s  s teel  whips insulated v i t h  a p l a s t i c  
The t ransmit ters  passed hydrostat ic  tes t ing  t o  300 m, although the cases 

Saddles of Kydex p l a s t i c  were molded from a cas t  of the dorsal  f i n  and upper back 
of a typical  adul t  male spotted dolphin, Stenella a t ternah.  
with 0.64 cm closed c e l l ,  neoprene rubber. 
t o  the saddles with r i v e t s  and p l a s t i c  ties. The VHF transmitters were placed on 
one s ide of the saddle and an equal weight on t h e  other s ide  for  balance. The VHF 
saddles w e r e  potted with two-part r i g i d  polyurethane foam, hydrodynamically shaped 
with a s l i g h t l y  bulbous f ront .  Individual var ia t ion i n  the saddles required custom 
f i t t i n g  bo each dolphin. With the saddle i n  place, a 0.64 an diameter biopsy needle 
was used t o  bore a hole through the dorsal  f i n  used to  a t tach the saddle. A 0.64 an 
diameter s ta in less  s teel  b o l t  w a s  inser ted simultaneously as the biopsy needle was 
extracted t o  reduce bleeding. The b o l t  w a s  covered with a sleeve of biocompatible 
nylon which w a s  s l i g h t l y  la rger  than the hole,  thereby serving as a compress t o  mini- 
mize bleeding. 
be released i f  the animal w a s  l o s t .  

The saddles were l ined 
The HF t ransmit ters  were attached d i rec t ly  

A corrosive magnesium nut was  used t o  assure tha t  the pack would 

Once the animals were released, a 24 h tracking watch w a s  s t a r t e d  with par t icu lar  
a t ten t ion  paid t o  s igna l  s t rength so tha t  the t ransmit ter  would not  get  out of range, 
y e t  maintaining a minimum distance of 1.5 t o  2.0 naut ical  miles t o  avoid influencing 
the dolphin's behavior. The watch w a s  rotated on 2 h s h i f t s .  
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RESULTS 

Three rad io  tracking sequences were successfully conducted fo r  t o t a l  distances of 
90.7, 19.1, and 120.9 nm. The f i r s t  two sequences were of two-day duration and the 
th i rd  w a s  i n  two legs  of two days each. During the second sequence, the saddle 
broke off the bo l t  but because i t  w a s  buoyant and balanced, the pack floated with 
the antenna upright and was retrieved. 

Successful tracking only occurred with the VHF system. 
used malfunctioned almost immediately whereas the f ive  VHF transmitters functioned 
re l iab ly  each t i m e .  

During the f i r s t  tracking sequence, an adul t  female and adul t  male dolphin were 
radio tagged and released with t h e i r  tagged school a t  16.44. By 18.55 they were 
headed i n  d i f f e ren t  d i rec t ions  and the female was  followed. A t  21.32 the last 
s igna l  w a s  received from the male. During the las t  radio tracking sequence, two 
radio tagged animals were released with t h e i r  tagged school of 101 dolphins. 
two days of following one of the dolphins, i t  was caught with a group of 150 dolphins. 
Only one animal had a tag,  
group and tracked for  two additional days. 
only 6 of which bore tags from the previous set .  

Range tests a t  sea on the VHF transmitters indicated a maximum of 9.2 f 0 . 2  naut ica l  
miles with the OAR ADFS 320, and 14.7 f 0.3 nautical  m i l e s  with the Telonics TR-2. 
Tests near the coast indicated a range of about 10 miles with the TR-2. 
range t e s t s  were conducted for  the HF gear. 

The only HF transmitter 

After 

A radio pack was  placed on an adul t  male i n  the new 
I t  w a s  recaptured with 54 other dolphins, 

N o  similar 

CONCLUSIONS 

The tracking system allowed a study t o  be conducted on dolphin school dynamics 
which indicated tha t  there was l i t t l e  cohesion i n  these dolphin schools through a 
short-term period (2 days), 
successful tracking of dolphins i n  the open ocean. An advantage of the VHF over 
HF system w a s  t ha t  there w a s  l i t t l e  or  no interference i n  tha t  frequency which 
f a c i l i t a t e d  tracking. 

The saddles need to  be improved fo r  longer term tracking t o  minimize the abrasion 
noted during these studies.  The polyurethane pot t ing  material  became water-logged 
as did the neoprene saddle l in ing .  

The VHF system functioned r e l i ab ly  and permitted 

Substi tutes a re  needed for  these purposes. 




