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Ecology

Text by
Michael Arvedlund, PhD Dolphins

A few things you probably didn’t know about themILLUSTRATIONS BY GUNILD AND PETER SYMES

When you are on the 
way back to the harbor 
after the afternoon dive, 
wild dolphins often swim 
in front and along the 
dive boat. They seem 
to love following boats. 
Sometimes they then per-
form for us, in form of huge 
jumps out of the water 
and “tail shows”, keep-
ing the tail up for minutes 
remaining still in the water. 
   

Usually after a few minutes, the dol-
phins disappear again. If you enter the 
water, they also usually disappear. Only 
recently did I experience swimming 
together with some of these dolphins: 
two young dolphins were simply to 
curious about the noise the bunch of 
snorkellers and divers made, and came 
within a distance of less than a meter.
 My biggest surprise was to see how 
fast these beautiful animals actually 
swim underwater. One of these young 
dolphins tried to teach me her kind 
of swimming, but quickly gave up on 
such a clumsy student. This recent first 
encounter made me think about how 

much – or how little - do we actually 
know about dolphins: their biology, 
ecology and behavior? 

In captivity Much of what we knew 
was about dolphins was, until quite 
recently, entirely based on studies of ani-
mals in captivity and only from the spe-
cies of bottlenose dolphin, i.e. “Flipper”, 
Tursiops spp, and the orca or killer whale 
Orcinus orca. 
  From these studies we know they talk, 
i.e. they have a language and there 
are even different dialects among some 
groups of orca, that they have com-
plicated relationships and they have a 

culture. The latter is currently the subject 
of a lot attention and debate among sci-
entists as it is argued that animals with a 
culture should have this quality included 
as regards to conservation issues. 
 Fortunately, in recent years field based 
studies have been on the increase which 
have provided us with many new insights 
into the fascinating lives of dolphins. We 
will present some of the known facts as 
well as some of the many newest find-
ings. 

Dolphin Sonar Dolphins contain a 
unique sensory organ which is used 
for hunting and communication: the 
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organ for echolocation, which 
also bats possess. Echolocation 
is also known as “dolphin sonar”. 
By listening to the echoes of the 

sound they produce, dolphins can 
locate objects and fish with amaz-
ing achievement. A dolphin is 
capable of creating an acoustical 
image of its environment, includ-
ing other animals, by using the 
pulses of ultrasonic sound which 
bounce off surrounding objects, 
almost like an x-ray image. Even 
when captive dolphins are experi-
mentally blinded they are still able 
to echolocate to make their way 
to whatever the target is. The 
echolocation, sounds like a bunch 
of clicks or squeaking sounds, 
however, they are beyond the 
field of human hearing. Dolphins 

are capable pick up minute 
objects with their echolocation 
with outstanding accurateness. It 
is still not quite clear how the dol-

phin sonar sys-
tem works. The 
echolocation 
may be in its 
lower jaw. If this 
jaw is covered 
experimentally, 
dolphins have 
difficulties echo 
locating. Another hypothesis 
says that the ear canals, even 
though this is a reduced organ in 
dolphins, are where the center 
of echolocation is. Dolphins can 
learn about its surroundings by 
measuring how long echoes 
take to come back. They can 

discriminate between the densi-
ties of objects. They can appar-
ently even distinguish between 
different species of fish. This is 
of course used when they hunt: 
echolocation is used in the detec-
tion and tracking of prey. Some 
scientists think that the eco sound 
can stun fishes: It is thought that 
dolphins stun large schools of fish 
with the sound beams and then 
make the attack. 

Building knowledge
Much is still poorly understood 
about the echolocation ability 
in dolphins, but progress is made 
every year. One of the leading 
researchers within the field of 
dolphin echolocation is Dr. Au 
from the University of Hawaii. In 
a recent interview he says the 
following of some of his new 
research results: “We recently 
discovered that by looking at 
echolocation signals from wild 
dolphins that they have a form of 
automatic gain control or a form 
of time varying gain. Now they do 

it very different than our 
sonar would do it. In tech-
nological sonar, time var-
ying gain usually occurs 
with the receiver, where 
the gain of the receiver is 

increased as a function of time. 
  But with the dolphins, what 
happens is that they control their 
level of their emissions so that as 
they close in on a target, they 
reduce the amplitude of their sig-
nal, so that they try to keep the 
amplitude of the echo relatively 
constant.” 
 

Dolphin society 
Aspects of the social structure, 
language and learning abilities  
in dolphins 
 
The Mexican dolphin researcher 
Dr. Carmen Bazúa-Durán recently 
conducted a comparative study 
on the ability of spinner- and bot-
tlenose dolphin to whistle which 
seems to be a kind of “language” 
that at least some species of dol-
phins possess beside their sonar 
system. She tells the following 
about her and other researcher’s 
recent findings of the social struc-
ture and language in dolphins: 
“Bottlenose  and Spinner dolphins 
live in coastal and oceanic 
waters of the world’s oceans. 
Bottlenose dolphins inhabit 
tropical and temperate 
zones with herd sizes 
that range from 1 to 30 

animals in coastal areas and up 
to hundreds in oceanic waters.  
 Spinner dolphins inhabit tropi-
cal and subtropical zones with 
herd sizes that range from 2 to 300 
in coastal areas and up to thou-
sands in oceanic waters. Spinner 
dolphins rest and socialize during 
the day, feeding at night on fish 
in the open ocean, whereas bot-
tlenose dolphins rest, socialize, 
and feed both during the day 
and night. Bottlenose and spinner 
dolphin acoustic emissions or pho-
nations can be classified into two 
general categories: 
 a) tonal whistles, and 
 b) pulsed sounds 
 or clicks. 

 

Dolphinsecology

“Melon”

Nasal 
sacs

Brain

Mandibular nerve

It is theorized that the sonar “clicks” are being 
generated in the nasal sacs and then focused 
through the “melon” which acts as a sort of 
acoustic lens. The returning echo is then prob-
ably being recieved through the lower jaw

The dolphins sonar 
clicks reflects off fish’ 
swimming bladders 
sending the echo 
back to dolphin 

A dolphin sonar click of a free-ranging 
bottlenose dolphin (Tursiops truncatus) 
Dominant frequency ~ 75-110 kHz, time 
duration ~ 25-50 µs)

A dolphin is capable 
of creating an acous-

tical image of its 
environment, includ-

ing other animals
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Dolphinsecology

Dolphins Parade, by Jean Lamy, oil on wood, 80 x 55cm 
www.jean-lamy.com

Dolphins belong to the 
family Delphinidae. Most 
species of dolphins are larger 
than porpoises, with the males 
usually being larger than the 
females. The family Delphinidae 
is the largest and most diverse 
family of the cetacean order. 
Scientists have discovered fossil 
records of ancient delphinids, 
which date back 11 million 
years. This family is composed 
of what we commonly call 
dolphins. There are over 30 dif-
ferent species in this family, the 
largest of which is the Orca, or 
killer whale. One of the smallest 
know dolphin is Hector’s dol-
phins, Cephalorhynchus hec-
tori, with a length of only 1.4 m. 
Delphinids are characterized by 
sharp, cone shaped teeth; most 
(but not all) possess a semi-
circular fin on the back and a 
“melon”, i.e. a rounded waxy 
mass found in the head that is 
thought to play a part in the 
focusing of sound signals. This 
“melon” is joined to a distinct 
beak. Dolphins are found in 
most sea of the world from the 
arctic to tropical regions.

Whistle spectrogram
Dolphin whistles have typically 
been characterized in terms of 
their frequency as a function of 
time (spectrograms) which is also 
referred to as ‘‘whistle contour’’. 
Whistles are frequency modu-
lated sounds with a fundamental 
frequency usually below 20 kHz 
and harmonics up to 100 kHz and 
durations between 0.05 and 3.2 
s. Whistles are considered signals 
used to regulate group organiza-
tion and function. The study of 
dolphin whistles has included the 
categorization of whistle con-

Wavesample from 525ms to 680ms shows amplitude modulation in pilot whale  
SOURCE: HTTP://HOME.SNAFU.DE/ULISSES/ANALYSIS/SPEC2.HTM#NEXT0

the distinctiveness of indi-
vidual whistling repertoires 
decreased such that the 
three males were practi-
cally indistinguishable by 
the end of the study. The 
three males had formed a 

close “alliance” and had 
all reached the same point 
on one particular shared 
whistle form which they 
had only rarely produced 
before the forming the alli-
ance. 

tours into classes and the extraction of 
acoustic parameters from each whistle 
contour.” 
 The two American dolphin research-
ers Dr. Rachel Smolker and Dr. John. W. 
Pepper recently documented a previ-
ously unknown whistle “union” phe-
nomenon among adapted free-living 
male bottlenose dolphins. During a four 
year study period, three males formed 
an alliance, spending most of the time 

together and cooperating “herding” 
females: small gangs of males kidnap 
females and keep them for a consider-
able time span for mating. Within the 
male individuals studied by Dr. Smolker 
and Dr. Pepper, the whistle repertoires 
were more variable than expected, 
based on previous studies, mostly 
performed with captive dolphins, but 
became less so during the time span 
of the study. Among the individuals, 

Getting behind the technical terms:   
What is amplitude modulation really?
The amplitude of a sound wave (below) is the maxi-
mum amount by which the instantaneous sound 
pressure differs from the ambient  pressure.  One cycle 
corresponds to the frequency (tone)

Amplitude modulation (AM) is the process of varying 
the amplitude of a sound, often periodically. An exam-
ple of AM is the violinist’s Tremolo, where the amplitude 
of the vibrating string is rapidly altered by a movement 
of the bow.

Modulated amplitude 
Click here to hear example of AM.  
Requires Quicktime plugin and online con-
nection. Example from Simon Fraser University 
500 Hz carrier, 50 Hz modulator, raising the 
depth of modulation from 0 to 100%.  

http://www.jean-lamy.com
http://biodiversity.uno.edu/ebooks/intro.html 
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ecology
Dolphin sex 
— now we got your attention, huh?

The staff at the Dolphin research center 
in Florida, USA (www.dolphins.org) has 
been breeding bottlenose dolphins for 
many years and has become experts 
within this field. They tell the following of 
sex and reproduction in bottlenose dol-
phins: dolphins have no secondary sex 
characteristics. 
 The only way to determine a dolphin’s 
gender in the wild is to see a clear view 
of their genitals, or to observe an erec-
tion, act of intercourse, or a calf swim-
ming close to an adult presumed to be a 
female. 

Spotting the difference
Males have two slits that look similar to an 
exclamation point. The long anterior slit 
houses the genital region, while the small-
er posterior slit houses the anal region. 
Two small pores are present on either side 
of the genital-anal slit, which have been 
considered possible vestigial nipples. 
Females have one continuous slit which 
houses both the anal and genital open-
ings, the anus being towards the posterior. 

Dolphins
More than 30 species  
Dolphins, whales and por-
poises are placed in the 
scientific order Cetaceans. 
Cetus is Latin and is used in 
biological names to mean 
“whale”. It’s original mean-
ing, “large sea animal,” 
was more general. It comes 
from the Greek word ketos 
(“sea monster”).  
 Cetology is the branch 
of marine science associ-
ated with the study of ceta-
ceans. 

Shapes and form
Cetaceans are the mam-
mals most fully adapted 
to aquatic life. Cetaceans 
are nearly hairless, and are 
insulated by a thick layer 
of blubber. As mammals, 
cetaceans have these 
characteristics that are 
common to all mammals: 

— They are warm-blooded 
animals. 

— They breathe in air 
through their lungs. 

— They bear their young 
alive and suckle them 
on their own milk. 

— They have hair - though 
generally only a few 
‘whiskers’.  

Another way of discerning 
a cetacean from a fish is 
by the shape of the tail. The 
tail of a fish is vertical and 
moves from side to side 
when the fish swims. The 
tail of a cetacean - called 
a “fluke” - is horizontal 
and moves up and down 
instead. 

The only way to determine 
a dolphin’s gender in the 
wild is to see a clear view 

of their genitals, or to 
observe an erection, act of 

intercourse, or a calf swim-
ming close to an adult pre-

sumed to be a female.

Male

Female

Genial slit

Navel

Anus

Mammary  
slits

It can be difficult to tell the difference between males 
and females but females have mammary slits

Females also have a set of slits hous-
ing the mammary glands. These slits 
flank either side of their genital slit. 
Occasionally females will have extra false 
sets of mammary slits. These extra slits are 
generally non-functional and could be 
a hold over from the dolphin’s terrestrial 
ancestor. 

Doing it anytime
There is no actual mating season for dol-
phins. They mate 365 days a year, just like 
humans. Ninety percent of their mating 
activity, however, is foreplay. Intercourse 
only takes seconds. 
  Males become sexually mature 
between 5 to 13 years of age. Females 
become sexually mature a little sooner 
at around 9 - 14 years of age. 

Playing games 
Much of the amorous 
activity between dol-
phins includes chasing 
each other around and 
raking each other with 
their teeth. 
 Dolphins have a ten-
dency to get lazy look-
ing eyes and lay on their 
sides, sinking like a log, 
when they are feeling 
amorous. This seems to 
be the height of erotic 
behavior for a dolphin.
  The more dominant 
dolphin is usually found 
beneath the more pas-
sive, which is playing the 
“floating log”.

this type of behavior to learn about sex as well 
as to maintain strong social bonds for many sorts 
of cooperative activities. Dolphins must maintain 
a streamlined body to move efficiently through 
the ocean. Therefore, male dolphins have both 
their penis and testicles packed inside their body. 
On mammals, testicles are usually found outside 
the body since sperm dies at body temperature. 
Dolphins compensate for the extra heat that their 
testicles must endure by utilizing a special feature 
of their circulatory system. 

Whenever, whoever 
Dolphins are indiscrimi-
nately amorous. They 
have sex with the opposite gender, the 
same gender, and engage in mastur-
bation with inanimate objects. Female 
dolphins have been observed suctioning 
things (like plates) to their genital region 
when they are feeling amorous. They also 
seem to enjoy buzzing on each others’ 
slits using echolocation. What are the 
possible reasons for this type of behav-
ior—as it is not just leisure? It is believed 
that dolphins may possibly engage in 
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Pregnancy
Recent research indicates that bot-
tlenose dolphin pregnancy lasts about 12 
months. During this time, there is very little 
room in the uterus for a baby to develop. 
As a result, and to make birth easier, the 
tail fluke and dorsal are cartilaginous and 
are folded over in the uterus. The organs 
are also located beneath the develop-
ing baby, which could be the reason 
for a female gaining more girth during 
pregnancy and not developing a bulge. 
Mothers double their intake of food fol-
lowing the birth of their babies. Intervals 
between calves vary from about three to 
five years. 

Calves 
Calves are usually born tail first, weigh 25-
40lbs, and are generally three to four feet 
long. We can get an approximate idea 
of how old a baby is by looking at the 
dorsal fin. It is thought that the dorsal fin 
stiffens within a few hours. The tail flukes 
seem to take a bit longer. 
 A calf swims in a position next to its 
mother called the echelon position. 
The calf swims in this position to catch 
mom’s slipstream, allowing the calf not 
to work as hard in order to keep up with 
its mother. When calves are born they 
have lighter colored bands spanning their 
mid section. These are called 
fetal bands and are 
derived from being 
scrunched up 
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in the mother’s womb. These 
bands will slough off after mul-
tiple weeks. Newborn dolphins 
are very dark in color. It is pos-
sible that this dark shading is 

used for camouflage as 
the baby travels in 

the mother’s 
shadow. This 
coloration is 

also sloughed off after multiple weeks. 

Learning to breathe
When calves are new to the world, they 
have to get used to their bodies not only 
swimming, but also breathing. They have 
to get comfortable with where their blow-
hole is. As a result, calves do something 
called chin slap breathing, which involves 
taking its head farther out of the water 
than necessary to breathe.
 Echolocation is an ability that babies 
have to learn how to use over time. For 
this reason babies end up with a few cuts 
and scrapes within the first weeks of life. 
 Due to the need to look out for a 
clumsy calf, you sometimes see mothers 
“steering” their calves away from 
what might be considered 
a danger.  Calves 
nurse an aver-
age of about 

every twenty minutes or more 
for 24 hours a day. In the first few 
weeks of life this can be in more fre-
quent intervals. They nurse, on average, 
a minimum of two years but have been 
observed to nurse up to four and a half 
years. Calves have many fringes along 
the edges of their tongue, believed to be 
an aid in nursing. Calves apparently roll 
their tongue and clasp the fringes togeth-
er in order to form a watertight funnel for 
the milk to flow through. Mothers take the 
active role in nursing by squirting the milk 
into the baby’s mouth. 

Maternity pods
Groupings of females with calves are 

naturally occurring in the wild. 
The groupings are called mater-
nity pods. It is important to have 
other females available to a 

mother dolphin. Female dolphins 
have been seen assisting in birth, 

and more consistently as “baby-
sitters” or “aunties” helping to rear 

young dolphins. One of the best ways a 
female dolphin can learn how to care for 
a calf is to be around a baby and other 
more experienced females. Adult male 
dolphins generally do not appear around 
females unless mating. Male dolphins 
tend to congregate in groups of two or 
three and sometimes form what is known 
as a pair bond. 

Bonded for life
Pair bonded males will stay together for 
an extended period, if not all, of their 
lives. Male dolphins play no role in raising 
their young. In fact, male dolphins have 
been known to be a threat to the calf. 

Adolescent 
dolphins also 

congregate in 
separate groupings called 

juvenile pods. This will occur once a 
calf is old enough to leave its mother. 
Each female dolphin seems to have a 

unique mothering style. Each female dol-
phin seems to have a unique mothering 
style. Some mothers are very protective 
parents, while others seem more relaxed 
with letting their calves explore. These 
variations have also been observed in 
the wild.

Dolphin Culture  
– a case for better conservation?

There is increasing evidence that culture 
is an important determinant of behavior 
in some non-human species including 
great apes and whales and dolphins. 
 Recently, a team of Canadian, British 
and American researchers lead by Dr. 
Hal Whitehead of Novo Scotia, Canada, 
has argued that at least in some cases, 
there may be repercussions for popula-
tion biology and conservation in dolphins 
and whales. This may of course depend 
on how “culture” is defined. 
 Dr. Whitehead and his team follows 
the definition that “culture” is information 
or behavior, shared by a population or 
subpopulation, which is acquired from 
conspecifics through some form of social 
learning’.  
 A ‘‘population’’ could in these cases 
include the whole species, and ‘‘subpop-
ulation’’ any subdivision of a population 
which contains at least a few individuals 
in each set. Dr. Whitehead and his team 
argue that culture can affect behavioral 
and population biology, and thus conser-
vation issues, in ways that are importantly 

NOOA

http://www.xray-mag.com/modules/fsArticle/index.php?articleid=95
http://www.xray-mag.com/modules/fsArticle/index.php?articleid=61
http://www.xray-mag.com/modules/fsArticle/index.php?articleid=31
http://www.xray-mag.com/modules/fsArticle/index.php?articleid=107
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different from those traditionally 
expected from a model that only 
includes genetic inheritance. 
Culture is very varied, and this 
variation has implications for its 
interactions with conservation. 

Horizontal or 
vertical culture
For instance, contrasts have often 
been drawn between horizontal’ 
cultures, where transmission is 
between members of the same 
generation, and vertical or 
oblique cultures where animals 
learn behavior from parents or 
other members of previous gen-
erations. 
 Horizontal cultural 
transmission can be 
highly effective in 
quickly changing 
population behavior 
in adaptive ways, an 
example being the 
rapid decrease in the 
use of certain chemi-
cals by humans once 
they are shown to be 
toxic. 
 Conversely, vertical 
cultures, like some reli-
gions, can be highly 
conservative and can 
constrain adaptive 
responses to environ-
mental change. 

Cetacean Culture
Dr. Whitehead and his team 
argues that by these criteria, 
culture is quite common among 
animals, especially those that are 
more cognitively advanced, such 
as the dolphins. 
 However, in most of the species 
possessing recognized cultural 
capacities, only a small propor-
tion of behavior seems to be 
determined by social learning, 
and much of this may be func-
tionally neutral. 
 Despite difficulties in studying 
the behavior of the whales and 

dolphins, and, com-
pared to primates and 
songbirds, a lack of 
knowledge on behav-
ior, communication 
and social structure, 
there is strong evi-
dence for cetacean 
cultures in the four best 
studied species , and 
some most interest-
ing speculations for 
some of the others - for 
instance on spinner 
dolphins, Stenella lon-
girostris.  
 Sophisticated social 
learning abilities exist, 
at least in bottlenose 

dolphins and orcas. 

Social learning
Of the several types of social 
learning which have been rec-
ognized, imitation is often singled 
out as being particu-
larly significant for the 
propagation of cul-
ture. 
 The bottlenose dol-
phin can imitate both 
vocally and nonvo-
cally and has been 
shown to understand 
the broad concept 
of imitation. Some 
consider it the most 

sophisticated non-
human imitator. This 
social learning seems 
to have led to culture, 
of various types. Among 
the baleen whales (subor-
der Mysticeti), there are several 
known cases of horizontally trans-
mitted cultures. 

Humpback song
The best understood horizontal 
culture of cetaceans is the mat-
ing song of the male humpback 
whale. 
 At any time during the winter 
breeding season, all the males 
in any ocean sing more or less 
the same elaborate song, but 
this communal song evolves over 
months and years. Songs in differ-
ent oceans at any time are differ-
ent but follow the same general 
syntactical and evolutionary rules. 
 Horizontal cultures are also 
found in the suborder Odontoceti, 

the toothed 
whales and dol-
phins. An exam-
ple is the dead-
salmon carrying 
fad of the well-
studied  southern 
resident, fish-eat-
ing, orcas of the 
Puget Sound 
area of the 
northeast Pacific. 

Culture is very 
varied, and this 

variation has 
implications for 
its interactions 
with conserva-

tion. 

Of the several types of 
social learning which 
have been recognized, 
imitation is often sin-
gled out as being par-
ticularly significant 

for the propagation of 
culture.

���
�������������������������������������

�����������������

���� ������������������������������ ���� ���������� ��������� �����������
�������������������������������������������������������������������������
������������������������ ���������������������������������� ������������
������������������������������������

��������������������������������������������������������������������������
������� ����� ����� ������ �������� ����� ���� ����� ������������ ��� ����
����������������������������������������������
���������������������������������������������

�������������

����������������

“Dall’s Porpoise” 
Carved and painted red cedar cutout

wall panel. By Odin Lonning. Read 
more about his current works in 

both traditional and contempo-
rary media about his tributes 

to the killer whale on his 
website: 

www.odinlonning.com

http://www.wakatobi.com
http://www.odinlonning.com
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Cooperation with humans 
In Brazil there are at least two 
cases where some, but not all, 
bottlenose dolphins in a com-
munity have a long-standing and 
complex cooperative relationship 
with local fishers which are almost 
certainly vertically transmitted 
between generations of both dol-
phins and fishermen. 
 The population of orcas off the 
west coast of Canada is clearly 
structured at a number of hier-
archical levels, and much of this 
structuring seems to be cultural. At 
the highest level, different types 

of orca (‘‘residents’’ and 
‘‘transients’’) 

are sym-
patric, 

but 

show 
sufficient differ-

ences in feeding behavior, 
vocalizations, social systems, 

morphology, and genetics that 
they may be incipient species. It 

The famous K-Pod
It began with a female in K-Pod 
carrying around a dead salmon 
in 1987, spread to the other two 
pods in the southern resident 
community over a 5–6 week 
period and then stopped. It was 
noted a few times the following 
summer, and then never again. 
Probably more significant from 
the conservation perspective are 
vertically or obliquely transmitted 
cultures. 

Populations of all the 
well-studied odon-
tocetes are cultur-
ally struc-
tured 

and 
subpopu-
lations with distinct 
cultural trait groups are 
often sympatric. Among the 
bottlenose dolphins of Shark 
Bay, Western Australia, there are 
at least four distinctive foraging 
specializations, at least some of 
which are likely transmitted verti-
cally from mother to daughter. 
Similar population structure by 
foraging specializations is found in 
other dolphin communities, for 
instance in cases of human dol-
phin fishing co-operatives.

 

It’s called 

Earth Day.

That’s not to say 

we need to treat it

like Dirt Day.

After more than thirty years, we thought it was time that the other 72% of the planet got some attention. Which is why we’re

asking people to Dive In To Earth Day the week of April 18 to 24. So grab some friends and install a mooring, do a reef survey,

or organize an underwater cleanup. Everybody into the water. For more information, visit www.coral.org or call (415) 834-0900.
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has been suggested that this divi-
sion was originally cultural. At low-
er levels, ‘‘communities’’, ‘‘clans’’ 
and ‘‘pods’’ of orcas may differ 
in vocalizations, foraging behav-
ior and social behavior, but often 
have overlapping ranges. 

Sperm whales too
The complex, stable and sympat-
ric vocal and behavioral cultures 
of orca groups have no known 
parallel outside humans. The 
closest analog is with the sperm 
whale, whose society is also ar-
ranged into a multi-level hierar-
chy, at least two levels of which 
may support cultural differences 
among sympatric groups: the ap-
proximately 10-member ‘‘social 
units’’ and ocean-wide ‘‘clans’’ 
with thousands of members each. 
 Dr. Whitehead and his team 
concludes that we have heard 
arguments that if we are at the 
stage of conserving non-human 
cultures, then the real conserva-
tion battles have already been 
won. Dr. Whitehead and his team 
disagree. For a range of non-
human animals, culture is a vital 
determinant of phenotype, and 
so how the animals interact with 
humans and our cultural artifacts. 
Thus, culture should be an inte-
gral element of the conservation 
biology of these species: cultural 
organisms behave very different 
than those for which culture has 
little significance. 

For a range of non-human 
animals, culture is a vital 
determinant of phenotype, 

and so how the animals 
interact with humans and 

our cultural artifacts At lower levels, “communi-
ties”, “clans” and “pods” of 

orcas may differ in vocaliza-
tions, foraging behavior and 

social behavior, but often 
have overlapping ranges.


