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got a lot to offer in the way of 
anatomical sophistication — they 
are essentially a hollow bag 
of cells with one opening and 
tentacles on one side — but 
they are of great interest for 
their position in the tree of life. 
Cnidarians are considered a 
branch that separated early 
from the bilaterally symmetric 
animals. So, comparing the 
two groups should allow 
inferences about their common 
ancestors, in particular into how 
their body plan unfolds during 
development — a question of key 
importance for understanding the 
evolution of animal forms.

When Technau and his 
colleagues ‘did a Spemann’ 
on Nematostella embryos, 
they found that the dorsal 
blastopore — much as in 
vertebrates — can induce in the 
recipient embryo the formation 
of a second, out-of-place 
body axis with key features 
of a normal polyp. Given the 
great anatomical dissimilarities 
between vertebrates and 
Nematostella, this highly similar 
way of organising the body came 
as a surprise. The fact that a 
part of the cnidarian embryo can 
function in much the same way 
as the vertebrate organiser would 
suggest that their ancestor might 
already have possessed such 
an organiser. Instead of being a 
chordate invention, Spemann’s 
organiser would then be a 
remnant of that original organiser.

It may be a premature 
conclusion, but the findings are 
in line with the recent notion 
that the at first sight primitive 
cnidarians share a lot of genes 
with the allegedly advanced 
vertebrates. The ancestor of 
all animals may thus have 
been more complex than 
anticipated. But still, one could 
not have predicted the degree 
of functional similarity the 
organiser transplants revealed. 
So, even in times of fancy 
genomics, it can be worthwhile 
to take a step back — a big 
one in this case — and simply 
redo an old experiment.
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Karen McComb was trained 
as a zoologist, taking her first 
degree at the University of 
Edinburgh and her PhD at the 
University of Cambridge, where 
her thesis examined the function 
of roaring in red deer. After 
postdoctoral research fellowships 
at University of Minnesota and 
Newnham College, Cambridge, 
studying roaring and numerical 
assessment in African lions in 
the Serengeti in Tanzania, she 
took up a lectureship at the 
University of Sussex and initiated 
research on communication and 
social knowledge in elephants in 
Amboseli National Park, Kenya. 
Her research has focused on 
using playback experiments 
to address questions about 
animal communication and 
animal minds, and this has led 
her to work with psychologists. 
She is currently a Reader in 
the Department of Psychology 
at Sussex, where she has 
recently founded the Centre for 
Mammal Vocal Communication 
Research with her collaborator 
David Reby. Her work on 
African lions, elephants, red 
deer and non- human primates 
has provided insights into 
the evolution of numerical 
assessment abilities, the 
evolution of social intelligence 
and the evolution of language.

What turned you on to biology 
in the first place? I was always 
interested in why animals behave 
the way they do and ultimately in 
what goes on inside their heads. 
While I was at grammar school 
in Northern Ireland the “Life on 
Earth” series was launched and 
this, in combination with a skilled 
and enthusiastic biology teacher, 
made me realise that I wanted 
to study animal behaviour for its 
own sake, rather than going into 
something more vocational. I was 
lucky enough to have excellent 
lecturers at Edinburgh who 
fostered my interest in behaviour 
and evolution and when the 
opportunity came up to study 
roaring in red deer on the Island 
of Rhum (as it was then) with the 
Large Animal Research Group in 
Cambridge for my PhD, I jumped 
at it, as animal communication 
was what interested me most. 
My career developed from there, 
moving ahead most significantly 
when I realised that by recording 
vocalisations from animals 
and playing them back in their 
natural environment one could 
gain powerful insights not only 
into what the vocalisations 
themselves meant but also what 
the listeners thought about the 
animal whose calls you were 
playing. 

What paper or book influenced 
you most? Probably “How 
Monkeys See the World” by 
Dorothy Cheney and Robert 
Seyfarth. I read this book after 
coming back from fieldwork 
on lions in the Serengeti and I 
remember lying on the couch 
in my rooms at Cambridge and 
thinking — this is what I really 
want to be able to do — to get 
at how animals see things, what 
they know. This started me off 
on a journey that ultimately 
shifted my research priorities 
so that I became more focused 
on exploring animal cognitive 
abilities through playback. I still 
recommend the book to students 
at Sussex today.

If you knew early on what 
you know now, would you 
still pursue the same career 
path? Yes — I feel very lucky to 
be able to do the things I do. At 
the end of the day I’ve ended 
up doing something that suits 
my particular skills very well. At 
school I had the vague idea that I 
wanted to do something a bit like 
David Attenborough — I didn’t 
really realise at the beginning 
that a career path like mine was 
an option. Strangely enough, 
when I eventually met David 
Attenborough in the Serengeti 
years later he said that he rather 
envied the job that scientists like 
myself had — really getting to 
grips with the details of animal 
behaviour and communication. 
This to some extent reflects the 
humility of the man, but it also 
emphasises what a privilege 
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it is to be able to devote time 
and effort to examining what 
animal vocalisations mean and 
how animal minds work — and 
to do this in incredible places 
like Rhum, the Serengeti and 
Amboseli, where some species 
are still living out their lives in a 
relatively natural context. 

It was not always easy in those 
early days to believe that there 
would be a way through the maze 
of studentships and short-term 
postdoctoral contracts and 
fellowships to a stable position 
where I could continue to study 
communication and cognition 
in mammals in their natural 
environments. Not only that 
but particular species — like 
elephants — provide their own 
special challenges. I remember 
at the start of my work on 
elephants thinking that I might 
have bitten off more than I 
could chew — they seemed so 
complex, so inscrutable in many 
ways. Yet their complexities 
eventually yielded to the wonders 
of playback experiments. When 
we discovered that the oldest 
female in a family group of 
elephants — the matriarch — acts 
as a repository of social 
information and families with 
older matriarchs were better able 
to pick out the calls of genuine 
strangers from those of more 
familiar associates, it was one of 
the most exciting and satisfying 
moments in my career. And 
seeing elephants on the cover of 
Science, with a paper that would 
help their conservation as well as 
have fundamental importance, 
was a huge pleasure. 

What advice would you give 
to someone starting a career 
in your field? My advice would 
be always to follow the path 
that interests you most. And 
to pursue this even when it 
isn’t the easiest way forward. 
In the end, this will yield the 
highest returns and the greatest 
satisfaction. Sometimes you may 
have nagging doubts — when 
I started working on animals in 
the field I was worried because 
my eyesight wasn’t as sharp as 
many of the people around me. 
But in the end it was the insights 
that I had into how to tackle a 
problem, how to find a way in to 
what animals were doing and why 
they were doing it, how to design 
a playback experiment that would 
answer the question that made 
me successful. 

I have learned a number of 
important things during my 
career that may be of help to 
researchers who are starting out, 
but I’ll pick out three here. The 
first one I learnt early on, and 
that was to think very broadly: 
in terms of species, in terms of 
questions, and even in terms 
of disciplines. When I started 
working on roaring in red deer 
for my PhD, few people had 
attempted to systematically 
analyse vocalisations in any 
mammals other than non-human 
primates. I realised that I had 
to come up with a scheme and 
associated equipment with 
which to do this, and this led 
me to both talk with linguists 
at Cambridge and also, while 
visiting scientists at UCLA, to 
chat with Peter Ladefoged. It 
was only later that I realised 
what a unique opportunity 
this had been — Peter was 
one of the world’s most gifted 
phoneticians — and just a 
lunchtime talk with him set me on 
course to examine red deer roars 
(and all subsequent mammal 
vocalisations that I encountered) 
with source-filter theory, the 
framework within which human 
speech sounds are viewed and 
understood. 

This sort of interdisciplinary 
exchange was so valuable that 
it taught me to seek out such 
opportunities right the way 
through my career. Indeed in 
those days few people were 
using playback experiments to 
address functional questions 
in mammals and I talked a lot 
with researchers working on 
birds and frogs/toads. All of this 
forced me to focus on questions 
rather than species and made me 
very flexible about the animals 
I would work with. It probably 
contributed to the fact that, 
rather than sticking with just one 
mammal, I’ve worked on a wide 
range of species — including red 
and fallow deer, lions, African 
elephants, non-human primates 
and domestic cats — and 
have also supervised students 
working on wild and domestic 
dogs, and horses. Ultimately, the 
flexibility about species and the 
experience of the breakthroughs 
that interdisciplinary thinking 
can yield, prepared me to 
consider a shift to a psychology 
department — which has been 
a hugely fruitful move for me, 
putting me in contact with new 
techniques and avenues of 
research. 

Another key thing that I have 
learned is that working with the 
right people greatly enhances 
your science. It really is true that 
the sum of one plus one can 
often be greater than two — when 
those people bring distinct skills, 
synergistic thinking adds its own 
extra increment. Now at Sussex, 
I work with a group of people, 
colleagues, postdocs and students 
who all recognise the benefits 
of team-work and collaboration. 
And work is much more enjoyable 
as well as more productive as 
a result. Part of the process of 
how this works is that rather than 
exchange drafts of papers we will 
often sit down at the computer 
together and jointly contribute 
to the text as it unfolds. It works 
surprisingly well. Finding the right 
collaborators is obviously vital. 
The third thing that I have learnt, 
and this came relatively late I’m 
ashamed to say, is to have a good 
work/life balance. In the early 
days I was so busy rushing about 
between fieldwork and university 
responsibilities that I didn’t take 
enough breaks or give my body 
and mind the time out that it 
needed to function optimally. 
Now I set aside a period each day 
for yoga and running in the early 
morning, and find sufficient time 
for holidays, home- life, friends 
and family. Looking after yourself 
and others in this way gives time 
back — in the end you are vastly 
more productive.

What are your biggest 
regrets? I don’t really believe 
in having regrets. Life is a 
learning process and sometimes 
it has been when things have 
been most difficult for me or 
have thwarted what I wanted 
to achieve most severely that 
I’ve learnt the most important 
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Quick guide

Lemurs

Anne D. Yoder

What is a lemur? Lemurs are 
non-human primates found on the 
island of Madagascar. They occur 
nowhere else on Earth. To put it 
succinctly: “To be a non- human 
primate from Madagascar is to 
be a lemur; to be a lemur is to 
be from Madagascar”. All lemurs 
are classified within the primate 
suborder Lemuriformes. Some 
lemurs have latin binomials that 
actually contain the word ‘lemur’, 
for example the ring- tailed lemur 
Lemur catta, while others make 
no mention of the word, for 
example the aye-aye Daubentonia 
madagascariensis (Figure 1). 
Nonetheless, they are all lemurs, 
despite their remarkable levels 
of morphological, behavioral, 
ecological and physiological 
diversity. As two examples of the 
breadth of this diversity: the mouse 
lemur is the world’s smallest living 
primate, weighing in at about 50–60 
grams, is nocturnal, spends much 
of the dry season torporing, and 
eats primarily insects and small 
vertebrates; the indri, on the other 
hand, is the largest of the lemurs, 
weighing up to 10 kg, is diurnal, 
a spectacular leaper, and has a 
leaf- eating diet.

To use a single word as a 
descriptor for this vast array 
of non-human primates is 
entirely appropriate. Numerous 
independent molecular 
phylogenetic studies have shown 
that all lemurs evolved from a 
single common ancestor that 
arrived in Madagascar sometime 
early in the Cenozoic. Given that 
Madagascar was completely 
isolated from other landmasses 
at that time, and has been ever 
since, many biogeographers 
have concluded that lemurs must 
have dispersed to Madagascar 
by ‘rafting’. Moreover, given the 
current best estimate of the timing 
of the initial lemur radiation, 
approximately 60 million years ago, 
one imagines that lemurs arrived 
in Madagascar relatively soon after 

the apparent faunal turnover at the 
Cretaceous/Tertiary (K/T) boundary. 
Thus, it is entirely possible that 
lemurs were the very first modern 
placental mammals to occupy 
Madagascar.

How many species of lemurs 
are there? Excellent question! 
And, depending upon whom you 
ask, you will likely receive a wide 
range of answers. Certainly, it 
seems safe to say that there are at 
least 50 species of living lemurs, 
though some estimates go as 
high as 80 species. For example, 
in 1994, when the first edition of 
Conservation International’s field 
guide, Lemurs of Madagascar, was 
published, there were a mere 33 
named species listed. Now, with 
the publication of the 2nd edition 
in 2006, there are more than 70 
named species, with the promise of 
more to come. The question then 
becomes, why the discrepancy? 
Much of it comes down to the 
fact that defining and recognizing 
species is one of the most 
theoretically and operationally 
challenging tasks that biologists 
face. To some, species are 
“groups of actually or potentially 
interbreeding natural populations 
which are reproductively 
isolated from other such 
groups” (Ernst Mayr’s Biological 
Species Concept, a mainstay of 
mammalogy’s view of species). 
But, to an increasing number of 
biologists, the identification of 
a few geographically specific 
nucleotide substitutions in some 
mitochondrial gene or another is 
sufficient evidence for species 
designation.

In the case of lemurs, there are 
a number of mitigating factors 
with regard to the dizzying 
acceleration in species recognition. 
For one, there is extreme urgency 
with regard to conservation. By 
accurately recognizing the diversity 
and geographic specificity of 
lemur species, political pressures 
can be brought to bear on 
setting conservation priorities. 
Moreover, genetic tools are 
certainly playing a role by allowing 
biologists to quickly detect and 
describe biological diversity. But, 
perhaps the most interesting and 
meaningful factor is the biological 
phenomenon of ‘cryptic’ species 
lessons. Minor regrets are that 
I didn’t start doing yoga and 
running years ago.

What are the scariest things you 
have done? In practical terms —  
getting my Landrover across 
flooded rivers in Africa. In academic 
terms — taking the plunge to join a 
psychology department when I was 
originally trained as a zoologist. But 
fortunately both have turned out 
well.

What’s next for you? We 
have quite an exciting new 
project on elephant matriarchs 
under way — comparing social 
knowledge in natural family groups 
in Kenya, where the matriarch is 
the oldest in a group of female 
relatives, with more artificial 
groups in South Africa formed 
by translocation in of elephants 
(often young individuals) from 
outside. In the longer term we 
will be examining how age 
and experience contribute to 
communication, cognitive abilities 
and behaviour in this large-brained 
long-lived species as it adjusts 
to different environments and 
stresses — and pinpointing how 
matriarchs signal to and control 
their groups. Our findings will 
have relevance for conservation 
as well as psychology and should 
enhance our understanding of 
the needs of poached and culled 
elephant populations throughout 
Africa. Alongside this, I am keen 
to expand work on domestic/
companion animals — as these 
species can provide useful 
models both for getting at 
mammal cognitive abilities and, 
by virtue of their interactions with 
humans, exploring inter- specific 
communication. I also maintain a 
strong interest in the precursors 
of language and will continue 
collaborative work on the role 
of formants (the key acoustic 
parameters that define human 
vowel sounds) in the vocal 
communication systems of 
non-human mammals and on 
the evolution of mammal vocal 
repertoires. 
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