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In 1961, Frank Drake convened a meeting on detecting extraterrestrial intelligence. at the Green Bank 
facility.  The ten attendees were conference organizer Peter Pearman, Frank Drake, Philip Morrison, 
businessman and radio amateur Dana Atchley, chemist Melvin Calvin, astronomer Su-Shu Huang, 
neuroscientist John C. Lilly, inventor Barney Oliver, astronomer Carl Sagan and radio astronomer Otto 
Struve. These participants became known as the "Order of the Dolphin". 
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MIRROR SELF RECOGNITION

Marten 1998, Delfour 1998, 
Reiss & Marino 2001

Smolker, Richards, Connor 1997

EQ = 7.0 

EQ = 3.5

EQ = 2.2

ENCEPHALIZATION QUOTIENT-
EQ  (BRAIN/BODY RATIO)

L. Herman, A. Pack

ARTIFICIAL LANGUAGE COMPREHENSION

Marino, 1998

WHY DOLPHINS?
NON HUMANS AS A PROXY FOR ALIEN LIFE



• Long-lived

• Mixed age-classes

• Multi-generation groups

• Individual Personalities

• Teaching and Imitation

CANDIDATES FOR COMPLEXITY



Tactile – Touch (*Sound)Gustatory - Taste

Vision – Visual 
(Mono/Bino)

Acoustic- Sound

Cross
Modal

HOW DO NONHUMAN ANIMALS 
COMMUNICATE WITH THEIR OWN?



ARE WE MEASURING WHAT THEY HEAR?

Second figure adjusted for hearing sensitivity - striped dolphin
Dr. Marc Lammers, Unv. Hawaii



NOISE OR DATA?

GEMINI - MOM

GEO - SON



WHAT ARE THE CHALLENGES OF DATA ACQUISITION?

RECORDING ULTRASONICS  LOCALIZING THE VOCALIZER

üDIRECTIONAL SENDERS
üDIRECTIONAL RECEIVERS

üINTERNAL SOUND POINTING
üFREQ, AMP, TIME MODULATED 

INDEPENDENTLY ü2 SOUNDS SIMULTANEOUSLY



Listen and Decode - Sentinel Warning Calls

Create and Use – Shared/Mutual Calls

HOW DO NONHUMAN ANIMALS COMMUNICATE                                           
WITH OTHER SPECIES?



STEALTH OR PRIVATE COMMUNICATIONS
-who is intended audience?

Killer whales – acoustic crypticity

Residents
Eat fish
Use regular click spacing

Transients
Eat marine mammals 
(w/ good hearing)
Use irregular click patterns

Barrett-Lennard, L.G, Ford, J.K.B., Heise, K.A.1996. The mixed blessing of echolocation: Difference 
in sonar use by fish-eating and mammal-eating killer whales. Anim. Behav. 51, 553-565

CEPHALOPODS – SIGNAL WITH CHROMATOPHORES TO PREDATORS, 
WHILE SIMULTANEOUSLY CHANGING POLARIZATION TO TALK TO 
CONSPECIFICS



HOW HAVE HUMANS TRIED TO COMMUNICATE WITH 
NONHUMAN ANIMALS?

BRIDGING THE GAP WITH TECHNOLOGY 
Interfaces and Keyboards

Great Ape Trust
Walt Disney World Company



DID WE REALLY EXPECT THEM TO SPEAK “ENGLISH”?
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Signature whistle = individual “name”. Long distance

FREQUENCY 
MODULATED 

WHISTLES

Navigation, Feeding, close proximity 1km 

15 
kHz

Sec 2
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BURST PULSED 

Aggression, social, close proximity 

Sec

15 
kHz

2

Courtship, Discipline, close proximity, tactile

ECHOLOCATION CLICKS BUZZES

OBSERVING AND EAVESDROPPING



• SPECIES 
• MAXIMUM FREQUENCY OF WHISTLES
• WAVEFORM SHAPE OF ECHOLOCATION CLICKS

• COMMUNITY
• DIALECTS - SUBTLE DIFFERENTS IN WHISTLES

• FAMILY/CLAN
• UNIQUE SOUND TYPES OR SHAPES OF WHISTLES

• INDIVIDUALS
• CONTOUR OF SIGNATURE WHISTLE

LEVELS OF INFORMATION ENCODED 
IN DOLPHIN SOUNDS



SYNCHRONY, SEQUENCES, AND SIGNAL RELATIONS
Louder Than, Longer Than



SIGNATURE WHISTLES
MOTHER/CALF REUNIONS 

0SECONDS0 2

15 kHz

SECONDS 2

15 kHz

DOLPHIN AGGRESSION
HEAD TO HEAD POSTURE

REFERENTIAL OR GRADED?



ARE THERE ANY UNIVERSAL RULES? 
MOTIVATIONAL/STRUCTURAL RULES – BIRDS AND MAMMALS



REFERENTIAL CALLS IN NATURE 

Vervet monkey alarm calls for 
different types of predators e.g. 

Seyfartha& Cheney 1992

Prairie Dogs - calls for humans, guns, color 
of shirt, etc. e.g. Slobodchikoff and 

colleagues 2002

Bees – waggle dance –
distance/orientation information

e.g. Judd - 1994 



CAN COMPUTERS HELP US?

Daniel Kohlsdorf, PhD

CATEGORIES AND CLUSTERING
Smallest units and sequences



REGULAR EXPRESSIONS/RULES
Alignment Based Learning

21



HUMAN SOUNDS OR DOLPHIN SOUNDS?

X

X



DETECTING INTENTION
MIMICRY AND IMITATION (postural, vocal)



EXERCISE

OPERANT CONDITIONING

SOCIAL/MODEL RIVALRY

3 DOLPHINS TO WORK WITH ME
2 naïve, 1 experienced

REWARDS – FISH, SOCIAL PRAISE

SPECIES ALREADY 
COMMUNICATIVE/SOCIAL


