Q. »

Ll . ’ 3 t - \ = ¢ -
Y GBE ri e tdes R
o UNCLASSIFIED

s SECURITY CLASSIFICATION

§ o

S

[ .4

2 AD-A197 544 Ton pace

::'l': la. REPORT SECURITY CL 5TRICTIVE MARKINGS

o UNCLASSIFIED

( 2a. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION/AVAILABILITY OF REPORT

>

N
\':.- 2b. DECLASSIFICATION/DOWNGRADING SCHEDULE
) ) :,.-: Approved for public release; distribution is unlimited.
- 4. PERFORMING ORGANIZATION REPORT NUMBER(S) §. MONITORING CRGANIZATION REPORT NUMBER(S)
w»_
B
) 6a. NAME OF PERFORMING ORGANIZATION 6b. Ol?:lCEI‘_EJS\ABOL 7a. NAME OF MONITORING ORGANIZATION
applicable)
Naval Ocean Systems Center NOSC Naval Ocean Systems Center
6c. ADDRESS (Ciy, State and P Code) 7b. ADDRESS (Ciy, State and ZIP Code)
San Diego, California 92152-5000 San Diego, California 92152-5000
8a. NAME OF FUNDING/SPONSORING ORGANIZATION |8b. OF(;ICE uSNY)MEO 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
applicable,
v Systems Center NOSC
8c. ADDRESS (Ciy, State and ZIP Code) 10. SOURCE OF FUNDING NUMBERS
PROGRAM ELEMENT NO.| PROJECT NO. | TASK NO. AGENCY
ACCESSION NO.
<l San Diego, CA 92152-5000 62435N MMB2 RE35 M01 DNESS 674
(., . 11. TITLE (include Securly Classificabon)
-;‘--'_ COMBINED STIMULUS CONTROL OF PEAK FREQUENCY AND SOURCE LEVEL IN THE ECHOLOCATING DOLPHIN

T (TURSIOPS TRUNCATUS)

T 12. PERSONAL AUTHOR () .

~’..\:-‘" D.A. Pawloski and P.W. Moore
P 13a. TYPE OF REPORT 13b. TIMi: COVERED 14, DATE OF REPORT (Year, Month, Day)

' presentation/paper FROM Qct 1987 TO OQct 1987 Junel9s8 00000 |
“ e 16. SUPPLEMENTARY NOTATION
T A

{ "_-:' { Lud L AD
[ :_-_' 17. COSATI CODES 18. SUBJECT TERMS (Continue on reverse f necessary and identitly by block number) \‘\ JuLU J
; -\_-:-: FIELD GROUP SUB-GROUP <35 R \

T . e . Y
O _marine biosystems ) o Q\E
SNt marine biology -~ - il

e 19. ABSTRACT (Continue on reverse & necessary and identity by block number)

N Past echolocation research(Schusterman and Kersting, 1978) demonstrated control over the dolphin's echolocation emissions in a

:,'- . binary (on/off) condition. The dolphin performed a discrimination task while its echolocation output was under stimulus control of an

T underwater tone. The animal learned to echolocate during the presence of the tone and to remain silent if no tone was given.

]

a Mackay used two Atlantic bottlenose dolphin (Tursiops truncatus) to determine the dolphin’s capability to control whistle emissions in

. the 5-16 kHz range. Using automatic feeders activated by specific frequency ranges, Mackay showed that dolphins could control the fre-

S~ quency of their whistles.

‘: . Recent research revealed behavioral control can also be obtained over the source level of the echolocating dolphin. Moore and Patter-

- son trained a dolphin to perform a detection task while under operant control of its emitted source levels.

., . Dolphin clicks are short duration (10 to 100 microsec) wide band transients. It is thought that the target, to a large extent, dictates the

i click emission parameters of frequency and amplitude. Past research shows that dolphins control the repetition rate of emitted clicks as a i
; ::_ function of target range, but the capability of the dolphin to independently control both the frequency and source level of their clicks has }

T never been demonstrated.

s !
,;{-: Presented at 15th Annual Conference of the International Marine Animal Trainers Association, 26-30 October 1987, New Orleans, |
b - Louisiana.

J

.‘_ 20. DISTRIBUTION/AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION

e (] UNCLASSIFIED/UNLIMITED SAME AS RPT (] oTic users UNCLASSIFIED
:,::, 22a. NAME OF RESPONSIBLE INDIVIDUAL 22b. TELEPHONE (includs Arss Code) 22c. OFFICE SYMBOL
S
RN P.W. Moore (808) 257-5062 Code 512

L

BT ISED ! TED LASSIFIED
o DD FORM 1473 84 JAN 83 APR EDITION MAY BT 157D UNTIL EXHAUS UNC
e, ’ ALL OTHER EDIT'QNS ARE OB?OLETE ' SECURITY CLASSIFICATION OF THIS PAGE
' d ¢ , B
b . weod A — - —
.'4",‘1,-.'7 PR G e RN LT S V] ; L L] W W N WY M W W W W ", W e W WL WL WP W et W iy
’ RN WA N BV e S S (S S R R CRRA Nt v WV
W A !... Nl 20 LS o«'o.. h .u. : o‘o " ., .. M S A M LS ot M Y NN



COMBINED STIMULUS CONTROL OF PEAK FRERUENCY AND SOURCE LEVEL
IN THE ECHOLOCATING DOLPHIN (Tursiops truncatus)

by

Dehborah A. FPawloski *

Wy
AR AR

and

Fatrick W.E. Moore +

R

¥ SEACO,Inc., a Divisicn of SAIC Corp.

1445 Hekili Bt., KEailua, Hawaii 94734

+ Nawval Oce2an Systems Center

F.0. Box 997, Kailua, Hawaii 946734

e
S pccession For '
= TNTIS GRARL T{
ot | DTIC TAB ‘(
e ) i\ Unannounc ed O
D I Saptember 1937 “ Justification —————
~ 1 :
:-"_: 1 By 1
- ‘ DistributiOP/ et
. - ' - i
b " avatlapility Codes |
" ; - !Abdi)- and/or
=T nist cpecial
~ ‘
e

Y-

.
DR

v !' -
EOSRT 2%
.

v
3

s
LS

" .
NS

Pt

PO,

~

e @
I#?,

5

‘ ? ‘
S X4 Q\ y
° e — R o\ U T T S I PR IR LR L TR S T P " - <
W:{ 2 }? r“._. ‘s »‘: N : w*r }}:“zj o R T e I T T A . \ ‘}

Bl " " '-‘ Oy 2 s DL Do N 3 ) A Na Ml a ...n R .“JIO‘.I.

-
-




2 B o

o

[ -3
f’lfl .‘III;I ’li .

o TR X

PN
LA

s

[

~y
R gt

--.L--
e % T e
'v{.l.‘l-"--"n

[ 22

_—

T
:"..'. oy .

A/ S

Rr I

AN AR

"
'
‘-

B¢

N BN

eV tal. ST
BRG] TR
LR TR B BN . .

]
vt

Y1 ®

NG

A W,
%Y AR

PN

'\—
g Nl NNy Xy

INTRODUCTION

Past echolocation research (Schusterman and Kersting, 1978)
demcrnstrated control over the dolphin‘s echolocation emissions in
a binary (on/off) condition. The dolphin performed a
discrimination task whilg its echolocation output was.under
stimulius control of an underwater tone. The animal learned to

echcioceate during the presence of the tone and +tc remain silent

Mackay {1521) usec two Atlantic bottlenose dolphins

{(Tursippes truncatus) to deterwine the dolphin's capability to

6 kHz range. Using autcocmatic

[N

control whistle emissions in tha S-
fzeders activated by specific freguency ranges, Macéay showed
the freguency of their whistles.
Recsnt research revealesed behavioral control canm also be

cbtainmzd over ths source level of the echolocating dolphin.

Mgor=  and Fatterson {1983} trained a dolphin to perform &
det=cticon task while under operamt control of its emiitted source

exte~t, dictate the click emissicn parameters of freguency and

amplitude. Fast ressarch shows that dolphins control the

regetitizn rate oF emitted clicks as a furction o©of target rangs

{1872y R et &1 18382 but the capability of the delphin to
3 3 k]

irmdependerntly control both the fraguency and scurce level of

T

A < -
ERls O

ziks hag nevcr beern demcnstrated.
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