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KEWALO BASIN MARINE MAMMAL LABORATORY 

Language Research with Atlantic Bottlenosed Dolphins 

Kewalo Basin Marine Mammal Laboratory (KB&ML) was establish- 

ed in 1977 to study language comprehension and competency in dol- 

phins. Current research is done with two female Atlantic bottle- 

nosed dolphins, Phoenix and Akeakamai. Phoenix has been trained 

in a language composed of computer-generated sound signals simi- 

lar to the natural dolphin whistle. Akeakamai's language is com- 

posed of hand signals similar to American sign language. The re- 

search has two primary objectives: to demonstrate the ability of 

dolphins to process, store and understand linguistic information, 

and to establish productive communication with the dolphins. 

It is already known that dolphins have highly developed so- 

cial systems and large brains. The research at KBMML and other 

research facilities has shown dolphins to have a well-developed 

memory system, a good representational ability (symbolizing one 

thing by another), and the ability to learn rules for solving 

sets of related problems (Wolz and Herman, 1982). Dolphins, 

therefore, seem to have the necessary characteristics for lan- 

guage comprehension. It is the hope of many researchers to not 

only demonstrate language ability in dolphins, but to eventually 

establish productive communication with them. Data already col- 

lected at KBlW1L indicates that two-way communication with the 

dolphin is a realistic, though long-term possibility. 

Conclusive proof of the dolphin's ability to understand and 

use language would have many far-reaching implications. Some sci- 

entists believe that only human beings, and possibly the higher 



pr ima te s ,posses s  t h e  c a p a c i t y  f o r  language (Hewes, 1975; Wolz, 

pe r sona l  communication). Cne r ea son  t h a t  has been g iven  f o r  

t h e  smal l  number of m a m m a l s  capable  of  language is  t h e  evolu-  

t i o n a r y  development of t h e s e  s p e c i e s .  The use of language i s  

thought  t o  have occurred because of t h e  need t o  communicate 

w i t h i n  complex s o c i a l  s t r u c t u r e s .  The f i r s t  s i g n a l s  were prob- 

a b l y  g e s t u r a l ,  t hen  were coupled wi th  voca l  meanings ( ~ h i t n e y ,  

1971) .  Dolphins developed a long  a n  e n t i r e l y  d i f f e r e n t  evolu-  

t i o n a r y  l i n e  t han  p r ima te s ,  however, and language a b i l i t y  i n  

a marine mammal s p e c i e s  would c a l l  i n t o  q u e s t i o n  many of t h e  

t h e o r i e s  of  language thus  f a r  developed.  

Research from KBMML i n d i c a t e s  t h a t  do lph ins  a r e  very  i n -  

t e l l i g e n t  and possess  h igh ly  developed c o g n i t i v e  a b i l i t i e s .  I t  

i s  thought t h a t  memory p roces s ing  mechanisms i n  t h e  do lph in  a r e  

similar t o  those  i n  humans (Wolz and Herman, 1982) .  Perhaps 

f i n d i n g s  such as t h i s  w i l l  i n f l u e n c e  p u b l i c  op in ion  enough t o  

b r i n g  about  g r e a t e r  e f f o r t s  t o  p r o t e c t  t h e  do lph in .  Desp i te  

t he  Marine Mammal P r o t e c t i o n  Act of  1976,  which p r o h i b i t s  d o l -  

ph in  f i s h e r i e s ,  do lph ins  a r e  s t i l l  be ing  k i l l e d  by man. S t u d i e s  

i n d i c a t e  t h a t  some dolph in  s p e c i e s  a r e  a l r e a d y  below maximum 

s u s t a i n a b l e  y i e l d  l e v e l s  (Marine F i she ry  S e r v i c e  Repor t ,  1 9 7 8 ) .  3 

C u r r e n t l y ,  one of  t h e  major causes  of  do lph in  m o r t a l i t y  i s  t h e  

tuna  i n d u s t r y .  Tuna tend  t o  congregate  under do lph ins  i n  t h e  

ocean,  s o  t h e  tuna  n e t s  surround t h e  do lph ins  as we l l  as t h e  t una .  

The do lph ins  e i t h e r  s u f f o c a t e  o r  a r e  i n j u r e d  s o  s e v e r e l y  t h a t  

they  d i e .  Dolphins reproduce a t  a r a t e  of  only  10% p e r  yea r  

(Marine F i she ry  S e r v i c e  Repor t ,  1 9 7 8 ) ,  s o  any g r e a t  r e d u c t i o n  

i n  t h e  s t a n d i n g  popu la t ion  could have d i s a s t r o u s  r e s u l t s .  Evidence 

f o r  t h e  p o t e n t i a l  danger of k i l l i n g  g r e a t  numbers of  a s lowly  



reproducing s p e c i e s  can be drawn from t h e  case  of whales.  Most 

whales have a r ep roduc t ion  r a t e  o f  approximately 25% pe r  y e a r  

(Marine F i she ry  S e r v i c e  Repor t ,  1978) .  Even wi th  a h ighe r  

r a t e  of  r ep roduc t ion  t h a n  do lph ins  and a complete ban on t h e  

k i l l i n g  of most whales,  t h e  recovery  of  whales t o  p r e - f i s h e r y  

l e v e l s  i s  expected t o  t ake  many y e a r s .  P r o t e c t i v e  a c t i o n  f o r  

t h e  do lph ins  must t a k e  p lace  now, before  t h e i r  numbers a r e  ir- 

r e v e r s i b l y  diminished.  



- 
SECTIGN I1 

CURRENT RESEARCH 

There are two daily training sessions at KBMML and every 

session has a specific goal. Many times the session consists 

of a general review of previously demonstrated tasks. The 

dolphin is given a command in her language. The command is 

a sentence of up to five words, consisting of nouns, verbs and 

modifiers. The nouns in their language are the floating and 

stationary objects in the tank. The dolphins know the verbs 

fetch, in/on and erase. Akeakamai has learned the modifiers 

left and right, and Phoenix has learned the modifiers bottom 

and surface. 

Dolphin commands instruct them to take one object and do 

something with it in relation to another object. A typical 

sentence might be: Phoenix, surface pipe, fetch, hoop. This 

sentence tells Phoenix to take the surface pipe to the hoop. 

Akeakamai's word order is reversed. The sentence: surface 

pipe, fetch, hoop, tells her to take the hoop to the pipe. 

The reason for this reversal is to show that the syntax of 

the sentence is an arbitrary element and either word order is 

equally understandable to the dolphin. This part of the re- 

search is considered to be very important because syntax is 

a key element of language. 

Since each dolphin has approximately fourteen nouns which 

can be paired with different verbs and modifiers, there is a 

great variety of sentences which may be produced. As a con- 

sequence, there are some sentences which have never been given 

to the dolphins. These sentences are called novel sentences 



and are usually filmed on their initial trial. The dolphins 

respond to these sentences with an accuracy of approximately 

90%. This is a significant level of accuracy because the 

dolphins are responding to a word order they have never 

heard before, yet they are able to understand the meaning 

of the sentence. The ability to understand words in novel 

arrangements is considered to be another key element of lan- 

guage usage (Wolz , personal communication) . 
There are currently two other types of training sessions 

besides general review at KBIWIL. These sessions have a more 

specific objective than general review. The first type is 

displacement. In this training session, all objects are taken 

out of the tank(the objects float in the tank during general 

review). A sentence is then given and the objects are thrown 

in on a timed delay signal of 0, 3, 6 or 12 seconds. The dol- 

phin, therefore, must form some type of mental representation 

of the sentence since the objects are not immediately in sight. 

Displacement trials have just recently been initiated, so there 

are no conclusive data yet. However, the performance of both 

dolphins has improved with time. Researchers at KBIWIL hope to 

eventually design experiments which will enable them to de- 

termine how the dolphins remember the command during the delay 

period. It is not known whether the dolphins form a visual 

image of the command, or perhaps rehearse an auditory signal in 

order to remember the sentence. 

Training has also recently begun on teaching the dolphins 

the concept of yes and no. Two portable paddles are hung over 



t h e  s i d e  of  t h e  t ank .  The "yes"  paddle i s  a f l a t  whi te  paddle .  

The "no" paddle i s  a round b lack  ba l l - shaped  paddle .  These 

c o l o r s  were chosen because do lph ins  perce ive  b l ack  and whi te  

more d i s t i n c t l y  t h a n  c o l o r s  (Wolz, pe r sona l  communication). 

The do lph ins  were f i r s t  t augh t  t o  p r e s s  t h e  paddles  when t h e  

a p p r o p r i a t e  s i g n  w a s  g iven .  Then, t h e  concept o f  "no" w a s  

t augh t  by g i v i n g  a non-sens ica l  sen tence  t o  t h e  do lph in .  A 

sen tence  such as b a s k e t ,  b a l l ,  f e t c h  would be g iven  when t h e r e  

w a s  no b a l l  i n  t h e  t ank .  Another type  of  nonsens i ca l  s t a t e -  

ment was t o  g ive  t h e  do lph in  an  imposs ib le  t a s k  such as f e t c h -  

i n g  the  window i n  t h e  tank .  The do lph ins  l e a r n e d  ve ry  q u i c k l y  

t h a t  t h e  c o r r e c t  response i n  e i t h e r  of  t h e s e  s i t u a t i o n s  w a s  t o  

p r e s s  t h e  "no" paddle .  The concept  of "yes"  w a s  t a u g h t  by t a k -  

ing a l l  of t h e  o b j e c t s  from t h e  t ank  except  one. The s i g n  of  

t h e  o b j e c t  w a s  g iven  fol lowed by t h e  s i g n  f o r  yes .   h his sen-  

t ence  i s  more of  a q u e s t i o n  format  t han  a gene ra l  command sen-  

t e n c e ) .  The o b j e c t  was e i t h e r  removed o r  r ep l aced  i n  t h e  t ank  

accord ing  t o  a command from t h e  t r a i n e r .  I f  the  o b j e c t  w a s  

p r e s e n t ,  t h e  c o r r e c t  response f o r  t he  do lph in  w a s  t o  p r e s s  t h e  

"yes"  paddle .  A t  f i r s t  t h e  paddles  were p u t  i n  t h e  t ank  sepa-  

r a t e l y ,  b u t  as t h e  t r a i n i n g  p rog res sed ,  both  t h e  "yes" and t h e  

"no" paddles  were p laced  i n  t h e  t ank  s i d e  by s i d e .  The do lph in  

then  had t o  choose t h e  c o r r e c t  paddle  as w e l l  as making t h e  c o r -  

r e c t  conceptual  response .  



SECTICN 111 

WGRK EXPERIENCE 

My work a t  KBMML involved a l l  a spec t s  of dolphin t r a i n i n g .  

The a c t u a l  t r a i n i n g  sess ions  with the  dolphins comprise only a  

s m a l l  po r t ion  of the  o v e r a l l  t r a i n i n g  program. There a r e  many 

o the r  a reas  which requ i re  c a r e f u l  a t t e n t i o n  t o  ensure a smooth 

t r a i n i n g  sess ion  and hea l thy  dolphins.  

Cne of the most important a reas  i s  husbandry. This a r e a  

covers everything concerning the  dolphin ' s  d i e t  and h e a l t h .  

Each morning the  dolphins a r e  given vitamin supplements. These 

a re  given t o  ensure the  general  good h e a l t h  of the  dolphins.  The 

do lph in ' s  d i e t  is  composed of smel t .  The smelt  i s  de l ivered  t o  

KBNDIL f rozen .  Ten pounds of f i s h  a r e  thawed f o r  each dolphin 

a t  each t r a i n i n g  sess ion .  There a r e  two d a i l y  sess ions  (10  a . m .  

and 2 p .m.) ,  so 20 pounds of f i s h  per  day a r e  thawed f o r  each 

dolphin.  Many of the  f i s h  a r e  damaged ( t o r n  s k i n ,  punctured 

i n t e s t i n e s ,  c u t s ,  e t c . )  and must be discarded.  Dolphins a r e  

very suscep t ib le  t o  v i r a l  d i s e a s e s ,  and the  damaged f i s h  could 

be contaminated, so they a r e  r e j e c t e d  during the  s o r t i n g  process .  

The remaining f i s h  a re  weighed and divided between the  two dol -  

phins .  Unt i l  the  t r a i n i n g  s e s s i o n  begins,  the  f i s h  a r e  s t o r e d  

i n  buckets i n  a  small  r e f r i g e r a t o r  t o  comply with s t a t e  h e a l t h  

r e g u l a t i o n s .  The s inks  and counters  i n  the f i s h  room must be 

scrubbed w i t h  Ajax a f t e r  each s o r t i n g  sess ion .  The most i m -  

po r t an t  element of husbandry i s  keeping everything a s  c l ean  as 

poss ib le .  

During the t r a i n i n g  s e s s i o n ,  t h e r e  a r e  s e v e r a l  jobs which 



must be done besides the  a c t u a l  t r a i n i n g .  Gbject monitors must 

watch the  f l o a t i n g  ob jec t s  i n  the  tank during the  sess ion .  Each 

monitor has  a  boat hook f o r  use i n  removing and r e p o s i t i o n i n g  the  

o b j e c t s .  

Another job which i s  extremely important t o  the  p r o j e c t  i s  

d a t a  recording.  A d a t a  recorder  i s  pos i t ioned on an observat ion  

deck over the  tank.  The command t h a t  w a s  given t o  t h e  dolphin 

and her  response a r e  recorded. These d a t a  a r e  logged i n t o  a  com- 

pu te r  so t h a t  a  s t a t i s t i c a l  p r o f i l e  of each dolphin ' s  performance 

over a  given period of time can be determined. The d a t a  recorder  

i s  a l s o  respons ib le  f o r  logging each sentence t h a t  w a s  g iven dur- 

ing  the  s e s s i o n  i n t o  a  sentence genera t ion  l o g  book. The da te  

and time (a.m. o r  p.m.) the  sentence was used i s  recorded. This 

procedure prevents any one sentence from being used too o f t e n .  

The keyboard opera to r ,  who i s  respons ib le  f o r  running the  s e s s i o n  

r e f e r s  t o  the l o g  book when making up the  next  day ' s  t r a i n i n g  

schedule.  

The most e x c i t i n g  and chal lenging a r e a  i s  working with the  

dolphins.  Students  a re  f i r s t  taught  t o  do " l o c a l s , "  an informal 

t r a i n i n g  sess ion .  Locals a re  done with one dolphin while t h e  

o the r  dolphin goes through a formal t r a i n i n g  sess ion .  The dol -  

phins a re  t r a i n e d  on opposi te  s i d e s  of the  tank t o  minimize i n t e r -  

ference with one another .  The l o c a l  t r i a l s  a r e  done with ges tu r -  

a l  s i g n a l s  f o r  both dolphins.  Examples of l o c a l  commands a re  

f e t c h e s ,  jumps, over ,  under and hugs. Usually the  only o b j e c t s  

used i n  l o c a l  t r i a l s  a r e  a  b a l l  o r  a  f r i s b e e .  During l o c a l s ,  

t r a i n e r s  a re  ab le  t o  have a  g r e a t  dea l  of phys ica l  con tac t  with 

the dolphin because the dolphin should be kept near s t a t i o n  ( t h e  



formal t r a i n i n g  i s  i n  p rog res s  on t h e  o t h e r  s i d e  of  t h e  t a n k ) .  

Therefore ,  t he  l o c a l  s e s s i o n  provides  a good oppor tun i ty  f o r  t h e  

t r a i n e r s  and do lph ins  t o  g e t  t o  know one ano the r .  Loca ls  a r e  

f r e e  from t h e  p r e s s u r e s  of formal t r i a l s ,  s o  i t  i s  a t ime when 

bo th  t r a i n e r  and do lph in  can p l ay  and enjoy themselves .  

While l o c a l  s e s s i o n s  a r e  ve ry  similar f o r  both  d o l p h i n s ,  

formal  t r a i n i n g  i s  d i f f e r e n t  f o r  each do lph in  because of t h e  

d i f f e r e n c e  i n  t h e i r  languages .  S t u d e n t s  beg in  formal t r a i n i n g  

wi th  Phoenix because she uses  t h e  e a s i e r  of  t h e  two languages .  

S ince  Phoenix 's  commands a r e  g iven  t o  he r  i n  a language of  com- 

p u t e r  sounds,  t h e  t r a i n e r  d o e s n ' t  have t o  g ive  any s i g n a l s  t o  

t h e  do lph in .  When the  command "ready" i s  g iven  by t h e  keyboard 

o p e r a t o r ,  who e n t e r s  t h e  commands on t h e  computer keyboard,  t h e  

t r a i n e r  s t a n d s  i n  a n e u t r a l  p o s i t i o n  and t h e  sen tence  i s  played 

by t h e  computer. I f  t h e  d o l p h i n ' s  response i s  c o r r e c t ,  t h e  

t r a i n e r  g i v e s  p r a i s e  and a  f i s h .  

Formals f o r  Akeakamai a r e  more d i f f i c u l t  bacause he r  commands 

a r e  g iven  wi th  hand s i g n a l s .  The keyboard o p e r a t o r ,  who has  a 

pre-determined schedule  of  s en t ences  t e l l s  t h e  t r a i n e r  what sen-  

t ence  t o  g i v e .  The t r a i n e r  must be a b l e  t o  remember and a c c u r a t e -  

l y  communicate a l l  of t h e  s i g n a l s  con ta ined  i n  Akeakamai's l a n -  

guage. Because Akeakamai's t r a i n i n g  i s  more d i f f i c u l t  t h a n  

Phoenix ' s ,  s t u d e n t s  do formal s e s s i o n s  wi th  Phoenix and l o c a l s  

wi th  Akeakamai f o r  s e v e r a l  months before  moving t o  formals  w i th  

Akeakamai . 
Formal t r a i l s  a r e  conducted accord ing  t o  a very  s t r u c t u r e d  

s e t  of g u i d e l i n e s  i n  o r d e r  t o  o b t a i n  t h e  most a c c u r a t e  d a t a  



p o s s i b l e .  The t r a i n e r s  wear goggles  t o  p revent  cue ing  an  o b j e c t  

wi th  t h e i r  eyes  ( a  problem i n  many chimpanzee s t u d i e s ) .  Everyone 

h e l p i n g  du r ing  a s e s s i o n  must s t a y  away from t h e  s i d e s  of  t h e  tank  

s o  t h a t  t h e  do lph ins  a r e  no t  confused o r  d i s t r a c t e d .  T r a i n e r s  

cannot p e t  o r  t a l k  t o  t h e  do lph in  a f t e r  an  e r r o r  because t h e s e  

a c t i o n s  a r e  seen  as rewards by t h e  dolphin and w i l l  r e i n f o r c e  t h e  

mis take .  If t h e  do lph in  makes a c o r r e c t  r e sponse ,  she i s  g iven  

a f i s h ,  which must be f e d  head f i rs t .  These a r e  only  a few of  t h e  

many t h i n g s  a t r a i n e r  must remember du r ing  formal t r ials .  The 

goal  f o r  t he  t r a i n e r  i n  formal s e s s i o n s  i s  t o  have enough e x p e r i -  

ence t o  handle problem s i t u a t i o n s  immediately and e f f e c t i v e l y .  

Because of t he  s t r i c t  n a t u r e  of  formal t r i a l s ,  t h i s  can be a 

s t r e s s f u l  time f o r  t h e  do lph ins ,  e s p e c i a l l y  if they  make i n c o r -  

r e c t  responses .  Sometimes t h e  do lph ins  w i l l  d i s p l a y  agg res s ive  

behav io r s ,  such as t o s s i n g  o b j e c t s  o u t  of t h e  t a n k ,  a f t e r  an  e r r o r .  

If t h i s  happens, a "time ou t"  i s  g iven  and t h e  t r a i n e r  t u r n s  h i s  

o r  he r  back t o  t he  tank .  I n  extreme c a s e s ,  t h e  t r a i n e r  may s t e p  

down from the  p la t form and t ake  t h e  f i s h  bucket  away. The t ime 

ou t  las ts  f o r  va ry ing  p e r i o d s  of t ime ,  depending on t h e  s e v e r i t y  

of t h e  agg res s ive  behavior .  This  time g i v e s  t h e  do lph in  a chance 

t o  calm down and be a b l e  t o  cont inue  wi th  t h e  r e s t  of  t h e  s e s s i o n .  

Time o u t s  a r e  t h e  only form of punishment g iven  t o  t h e  do lph ins .  



SECTION TV 

In addition to the areas already mentioned, I was asked to put my journalism 

background to use in the project. Dr. H e m n  is preparing a brochure about m4!IL 

that will be sent out with a letter asking for contributions from the private sec- 

tor. Contributions for the project are now greatly needed because of the recent 

federal funding cutbacks. I helped edit the letter and gave suggestions about the 

brochure. 

Videotapes that explain current research at m..PIL are used in presentations 

at various conferences and meetings. These videotapes, therefore, must be kept up 

to date. 7: reviewed several of these tapes and combined the infornlation in them 

I then wrote a shooting script with c~vnera shots and editing techniques to be used 

while filming a new viedotape. This new videotape will be presented at several 

conferences which Dr. k!ennan will attend this summer. 
t 



EVALUATICN 

I joined the  Marine Option Program t o  s t r e n g t h e n  my back- 

ground i n  environmental  s c i e n c e s  because I want t o  develop a 

sc i ence  w r i t i n g  c a r e e r .  I f e e l  t h a t  t h e  more s p e c i a l i z e d  my 

background, t h e  b e t t e r  a b l e  I w i l l  be t o  a sk  cha l l eng ing  ques-  

t i o n s  and i n t e r p r e t  t h e  answers. Although a s t r o n g  academic 

background i s  e s s e n t i a l  t o  a w r i t e r ,  i t  i s  no t  enough. J o u r n a l -  

ists must have some f i r s t - h a n d  exper ience t o  add dep th  t o  t h e i r  

r e p o r t i n g .  Much more can  be l e a r n e d  i n  a  l a b o r a t o r y  s i t u a t i o n  

t h a n  i n  t h r e e  semes te rs  of c l a s s e s .  My o b j e c t i v e  f o r  t h e  M . G . P .  

p r o j e c t  w a s  t o  l e a r n  from expe r i ence ,  t h e  t h i n g s  I c o u l d n ' t  

l e a r n  from a book, Although p a r t i c i p a t i o n  i n  only  one p r o j e c t  

i s  n o t  adequate t o  t each  one eve ry th ing  t h e r e  i s  t o  l e a r n ,  it 

does provide exper ience i n  b a s i c  a r e a s  which can be a p p l i e d  t o  

o t h e r  p r o j e c t s .  

This  p r o j e c t  was very  e x c i t i n g  because i t  d e a l t h  wi th  l i v i n g ,  

emotional  c r e a t u r e s .  Sometimes t h e  experiment i s  more d i f f i c u l t  

t o  des ign  f o r  do lph ins  because t h e r e  i s  always an  element of un- 

p r e d i c t a b i l i t y .  Some days t h e  do lph ins  j u s t  d o n ' t  perform as 

wel l  as o t h e r s .  They may be t i r e d  o r  n o t  f e e l i n g  w e l l ,  o r  may 

be e a s i l y  d i s t r a c t e d .  A l l  of t h e s e  f a c t o r s  must be t aken  i n t o  

account when des ign ing  an  experiment.  Experiments i n v o l v i n g  l i v e  

animals a r e  more cha l l eng ing  t h a n  o t h e r  t ypes  of exper iments ,  i n  

my op in ion ,  because rocks  o r  chemicalshardly  eve r  have a bad day.  

The r e l a t i o n s h i p  I developed wi th  t he  do lph ins  went through 

s e v e r a l  s t a g e s .  When I f i r s t  s t a r t e d  g e t t i n g  acqua in ted  wi th  t h e  

do lph ins ,  I wanted t o  be accep ted  by them. A s  I began t o  t r a i n ,  



I had t o  l e t  the  dolphins know t h a t  during the  s e s s i o n ,  I was i n  

command. The dolphins t e s t  every new t r a i n e r .  Sometimes they 

w i l l  wander away from s t a t i o n  ( d i r e c t l y  i n  f r o n t  of t h e  t r a i n i n g  

platform) or w i l l  ignore a  command. I f  the  dolphin r e f u s e s  t o  

do a command, the  t r a i n e r  must l e t  her  know t h a t  she won't g e t  

away with i t .  The t r a i n e r  keeps g iv ing  the  command u n t i l  t h e  

dolphin responds. I th ink  the  most important t h i n g  I l ea rned  i n  

t r a i n i n g  was t o  understand and r e s p e c t  the  dolphins.  Some days 

they might not  f e e l  l i k e  doing a  c e r t a i n  command during l o c a l s .  

For example, some days Akeakamai d i d n ' t  want t o  play b a l l .  The 

dolphins w i l l  l e t  you know t h a t  they a re  unhappy with a c e r t a i n  

command by being very l e t h a r g i c  while performing the  command or  

by squawking. On these  occasions,during l o c a l s ,  t he  dolphin ' s  

wish should be respected .  The dolphins genera l ly  do the  commands 

during formal t r a i n i n g  without any problems. The t r a i n e r s  must 

be f i rm during s e s s i o n s ,  but  t h e  ob jec t ive  i s  not  t o  prove who 

i s  "boss ,"  but  r a t h e r  t o  develop a  mutual sense of t r u s t  and r e -  

s p e c t .  

Besides l e a r n i n g  about the  dolphins themselves, I th ink  the  

most valuable  th ing  I learned  was experimental design.  Since I 

had not  had a  l o t  of l abora to ry  experience,  t h i s  was an important 

s k i l l  t o  develop. I n  science it i s  not  enough t o  ask good ques- 

t i o n s ,  one must be able  t o  s e t  up experiments t h a t  w i l l  provide 

the  answers. I gained a  l o t  of knowledge about experiments by 

being able  t o  see the  information t h a t  they wanted t o  g e t ,  and 

then  see ing  how they developed an experiment. 

The main a reas  i n  which I developed s k i l l s  during t h i s  



project were experimental design, data compilation, and animal 

training. However, I gained experience in many areas of sci- 

entific research. For example, whenever a new command was 

taught, a new hand signal had to be designed. It was very 

interesting to see how the sign was developed and how well the 

dolphins responded. I also think I have gained a lot of know- 

ledge about how to organize a research project so that every- 

one contributes to its overall objectives. Sometimes it is 

hard to see these goals on a day-to-day basis, but when the 

data are compiled and reviewed, everyone has a better under- 

standing of where the research is going, 



Dr. Louis M. Hemn, Project Director at KBV/IL. 

Jay Jeckel, computer programmer at KBW. 

Dr. Edward Laws, Professor of Oceanography, University of Hawaii at Ma.noa. 

Kristi McCartan, student director at KBl\ML. 

Jean Oswni, trainer at KBT@.IL. 

Craig Rice, graduate researcher in Oceanography, University of Hawaii at Fknoa. 

Dr. Jim Wolz, Associate Project Director at mot. 
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