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Obituary: Amotz Zahavi 1928–2017

Tim Clutton-Brock and Amanda Ridley

With the death of  Amotz Zahavi on Friday, 12 May 2017, the 
Society has lost one of  its leading members and one of  its most 
notable characters. Few, if  any, behavioral ecologists will be 
unaware of  Amotz’s seminal contributions to the theory of  signal 
evolution, but many may not know of  the important role that he 
played in conservation in Israel—or that, for much of  his life, his 
academic work was ancillary to his involvement in the establish-
ment and organization of  conservation and conservation education.

Amotz was born on 14 August 1928 in a small town outside Tel 
Aviv at a time when Palestine was still under British mandate. From 
an early age, he was a keen naturalist and bird watcher. Though 
he initially planned to study agriculture at a university, he was per-
suaded to change to biology at the Hebrew University of  Jerusalem 
by Heinrich Mendelssohn, whom he had met as a boy. After a 
period of  military service during Israel’s War of  Independence, he 

began a Master’s degree in biochemistry but realized that his prin-
cipal interests were in ornithology. He changed the subject of  his 
Master’s thesis to a study of  the birds in the Hula Swamp in north-
ern Israel, with Mendelssohn—thinking, at the time, that he was 
abandoning serious academic research. His work rapidly involved 
him in attempts to conserve parts of  the swamp (and the bird pop-
ulations it contained) from draining and led him to co-found the 
Society for the Protection of  Nature in Israel (SPNI). With Amotz 
as its general secretary, the SPNI subsequently played a central role 
in the establishment and management of  nature reserves in the 
country as well as in the creation of  field study centers and conser-
vation education, eventually stimulating the creation of  a govern-
ment agency, the Nature Reserve Authority, as well as the Institute 
for Conservation Research at Tel Aviv University, which Amotz led 
until 1982. In 1955, he married Avishag Kadman, who was major-
ing in botany and later became an established plant physiologist, 
working closely with her for the rest of  his life.

During the latter part of  the period for which Amotz was sec-
retary of  the SPNI, he started a part-time PhD on the ecology of  
white wagtails that fed on the municipal garbage dumps of  Tel 
Aviv. When he color-ringed the birds, he found that some defended 
territories while others lived in flocks and his ecological studies 
using marked individuals rapidly led to an interest in the evolution 
of  social behavior. He subsequently showed that, by altering the 
distribution of  their food, he was able to cause the same individuals 
to shift from territoriality to flocking and vice versa. 

In 1955, he visited Tinbergen’s group in Oxford for several 
months and, in 1970, he returned there to write-up his DPhil thesis 
on the social behavior and ecology of  the wagtails and the function 
of  roosting flocks at the Edward Grey Institute in the Department 
of  Zoology. While he was there, he met Peter Ward and travelled 
with him to Africa to see the quelea flocks that Ward worked on 
and, together, they published a paper arguing that bird flocks oper-
ated as information centers (Ward and Zahavi 1973). Later in 
1970, he returned to Israel to a lectureship in the Department of  
Zoology at Tel Aviv, later becoming the Professor of  Zoology and 
Head of  Department, finally retiring in 1998.

Zahavi’s work on wagtails stimulated a general interest in the 
evolution of  sociality in birds and he read Skutch’s work on the 
formation and evolution of  permanent groups that include breed-
ers and non-breeding helpers. He knew that Arabian babblers 
(Turdoides squamiceps), which occur in the desert regions of  southern 
Israel, form groups of  this kind. This stimulated his interest in soci-
ality and he ringed 20 groups of  babblers around the Hazeva Field 
Study Centre in the Negev. However, he found the birds quickly 
came to recognize him and his assistant as “super predators” and 
that, as a result, it was only possible to watch them with telescopes 
from a considerable distance away. This considerably affected his 
ability to observe their behavior, leaving Amotz frustrated. Not long 
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afterwards, he visited Glen Woolfenden’s study site of  scrub jays in 
Florida and saw how Glen and his team had been able to habituate 
substantial numbers of  individuals to close observation by hand-
feeding them. After returning to Israel, he used a similar technique 
to successfully habituate multiple babbler groups to close observa-
tion, facilitating detailed behavioral research.

Working with habituated birds quickly focused Amotz’s inter-
est on the social relationships between group members and in the 
signals that individuals used during intra-group interactions. In the 
late 1960s and the early 1970s the integration of  research in ecol-
ogy and evolutionary biology led by Hamilton, Wilson, Trivers, 
Maynard Smith, and Parker (among others) led to a re-evaluation 
of  many explanations for the evolution of  social behavior based on 
group- or individual-level benefits and emphasized the centrality of  
the individual or, in some cases, the gene as the unit on which selec-
tion operated. Amotz was an enthusiastic supporter of  the central 
importance of  individual-level benefits and selection in determin-
ing the course of  evolution and, throughout his life, argued forc-
ibly against the recognition of  selection operating either at higher 
or lower social levels through group-level benefits or indirect fitness 
benefits such as kin selection (Zahavi 1995).

Zahavi’s interest in social behavior and social interactions 
caused him to focus on the evolution of  animal signals and led to 
his most influential scientific work. In his 1932 book, R. A. Fisher 
argued that traits that were associated with the genetic quality 
and fitness of  males should be favored by females and that this 
could lead to progressive increases in the size or prominence of  
such traits, to a point where they generated costs to the survival 
or breeding success of  individuals that were sufficiently large to 
limit their further development. In addition, detailed studies of  
repetitive male displays suggested that their frequency or magni-
tude might be directly related to the phenotypic quality of  males 
and so provide females (or competing males) with a reliable basis 
for assessment. Zahavi took this argument a step further by sug-
gesting that females would be expected to favor males that carried 
traits that generated appreciable fitness costs—since only males of  
superior quality could afford to handicap themselves with traits of  
this kind—and that their competitors, too, would use traits of  this 
kind as a basis for assessment (Zahavi 1975, Zahavi and Zahavi 
1997). His argument thus suggested that, instead of  being conse-
quences of  their progressive development, the high fitness costs of  
male displays or ornaments were the principal reason why they 
should be used as a basis for assessment in the first place. More 
broadly, he argued that animal signals must benefit the signaler 
rather than the recipient, which dovetailed with his belief  that 
selection operates only through effects on the direct fitness of  
individuals. 

Drawing on the analogy of  handicaps used in sports, after 1973, 
Amotz referred to this argument as the “Handicap Principle”, pro-
ducing a series of  papers that interpreted the form and frequency 
of  signals as being adapted to generate costs to signalers that estab-
lish the signal’s reliability and the signaler’s status in their group, 
thus preventing cheating. The possibility that signals might evolve 
specifically because they reduced the fitness of  their carriers was 
initially challenged by a series of  formal evolutionary models—but 
was later shown to be feasible in formal models by Alan Grafen 
(Grafen 1990a, 1990b). Direct evidence of  the role of  handicaps in 
the evolution of  specific signals was more problematic and, instead, 
Amotz supported his theory by interpreting a wide range of  social 
interactions as examples of  the “Handicap Principle” (Zahavi 1975, 
1995, 2009; Zahavi and Zahavi 1997). For example, he suggested 
that the provision of  unambiguous signals should itself  be regarded 

as a handicap; that reed warblers tend cuckoo chicks because 
this enhances their social prestige and increases their chances of  
breeding in subsequent years; and that investment by babblers and 
other cooperative breeders in caring for offspring produced by oth-
ers enhances their social prestige and consequently increases their 
breeding success. Amotz’s insistence on the role of  costs in main-
taining the reliability of  signals has become one of  the theoretical 
cornerstones of  research on animal communication and has played 
a central role in the development of  modern signaling theory. In 
1997, Amotz and Avishag synthesized their understanding of  
the “Handicap Principle” and its implication in a book (Zahavi 
and Zahavi 1997) that explored its far-reaching implications. 
Some of  his suggestions were controversial and were skeptically 
received—but all stimulated lively debate and drew attention to the 
importance of  signaling costs to ensure signal reliability. Amotz’s 
insistence that selection operated solely at the level of  the individual 
was controversial and remains so to this day: while it is increasingly 
recognized that other factors besides indirect fitness can promote 
cooperative behavior, few evolutionary biologists today would reject 
the role of  kin selection in the evolution of  cooperation. 

After Amotz retired from Tel Aviv University in 1998, he became 
the head of  the Hazeva Field Station at Arava, where he and 
Avishag pursued their research on Arabian babblers for the rest of  
his life. The babbler study became one of  the most extensive and 
intensive studies of  any social bird, and the combination of  long-
term records of  individual life histories, Amotz and Avishag’s deep 
intuitive understanding of  the ecological challenges the birds faced, 
and their passionate interest in general principles and theories led 
to many important insights into the evolution of  social behavior. 
By challenging the status quo, Amotz’s ideas, though controversial, 
injected much-needed debate into the field of  evolutionary biology, 
helping to stimulate research signal evolution and sexual selection. 

Amotz also played an important role in encouraging and sup-
porting the development of  many younger scientists, generously 
sharing access to his birds and his long-term records with them, 
thus broadening the scope of  the babbler study, creating a legacy 
of  research at the Hatzeva Field Station and beyond. His passion 
for the Arabian babblers (and other desert birds), and his detailed 
knowledge of  each and every Arabian babbler in the population, 
was infectious and inspiring. Even after retirement, Amotz and 
Avishag were actively involved in encouraging educational field 
trips to the desert, in the hope of  inspiring a new generation to be 
captivated by the natural world. It was Amotz’s belief  that educa-
tion was the main way to ensure ongoing conservation efforts, and 
he succeeded in raising much awareness regarding environmental 
issues affecting wildlife in the Negev desert. His kindness in assisting 
and welcoming young researchers have ensured that the Arabian 
babbler population he established, maintained, and supported will 
continue to be the subject of  research for many years. Today, there 
is an established research center at Hatzeva, the Dead Sea and 
Arava Science Centre—an emblem of  the hard work that Amotz 
put into establishing active research and conservation programs in 
the Negev desert. The large number of  scientists that have visited 
Hatzeva over the years stand as testament to the huge influence 
Amotz’s ideas have had, and continue to have.

Amotz was the recipient of  many prestigious awards and, in 2010, 
his important contributions to animal behavior were recognized by 
his inclusion in Drickamer and Dewsbury’s “Leaders in Animal 
Behaviour: the Second Generation” and by the International Prize 
of  the Fyssen Foundation. Among the other leaders in his scien-
tific field, Amotz was unique in having combined major contribu-
tions to conservation in his country with a successful, influential, 
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and internationally recognized scientific career that developed and 
energized a new field of  research. In both fields, his work will have 
lasting influence.
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