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genetic variation, potentially could 
explain the lack of response to climate 
change.

The researchers found, however, 
that European migratory species with 
declining breeding populations in the 
last decade responded the least to 
recent climate change.

“Our findings have important 
implications for future evaluations of 
conservation status and for attempts 
to manage populations of declining 
species. If migratory bird species do 
not advance their timing of migration, 
they may arrive later relative to the 
phenologically optimal timing of 
reproduction,” they conclude. They 
are particularly hampered by the 
apparent greater ability of plants and 
invertebrates to advance their growth 
and reproduction in the face of rising 
temperatures.

Mis-timing of reproduction results 
in reduced reproductive output, the 
researchers argue. “Therefore, we 
predict that, under current climate 

change scenarios, species with a 
threatened population status and 
declining breeding populations will 
suffer further losses.”

“Overall, our findings indicate 
that factors affecting population 
declines of European bird species 
varied temporally in the second half 
of the twentieth century. Specifically, 
farmland breeding habitat, wintering in 
Africa, and northern breeding latitudes 
were associated with population 
declines during 1970–1990.”

But the researchers found climate-
driven change in spring migration 
timing as the only significant predictor 
of population trends in more recent 
decades.

“Therefore, an important message 
of this study is that factors affecting 
population trends and extinction 
risk of birds appear to be dynamic 
over time, and this fact should be 
taken into account in evaluations of 
conservation priorities for declining 
species.”

Timely: Birds that are not shifting their migration times to match climate changes may be suf-
fering falling numbers. (Photo: Nick Greaves/Alamy.)
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of Rice University in Houston Texas 
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worked on social wasps and  
stingless bees where conflict 
and cooperation are expressed 
behaviorally. In collaboration with 
David Queller, she measured genetic 
relatedness within colonies of 
many wasp species, and showed 
that kin selection theory predicts 
the existence and outcome of 
within-family conflicts of interest. 
They pioneered the use of DNA 
microsatellites for relatedness 
estimation, and furthered our 
understanding of these powerful 
markers. In 1998 they began to  
work on Dictyostelium, a genus of 
social amoebae where the evolution 
of social interactions can be 
explored at physiological, genetic, 
and genomic levels. In a series of 
papers they showed the power of 
social evolution theory in explaining 
multicellular organization, from 
developmental pathways to cell 
adhesion, and with collaborators 
have identified over a hundred 
cheater genes. Dictyostelium is 
a powerful new model for social 
evolution with a bright future, 
particularly in the directions 
of experimental evolution and 
genomics.

What turned you on to biology in 
the first place? I was fortunate in 
having an early exposure to nature. I 
imagine anyone who can spend time 
outdoors is highly likely to grow to 
love biology. I had forests, ponds, 
and fields right outside my home, 
and the time to explore them. When 
I was seven, I spent a formative year 
in Mexico and Puerto Rico where I 
got to know deserts, tropical forests, 
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and tide pools. I learned to observe 
nature closely.

But how did you turn a love 
of nature into a career as a 
scientist? For that I thank my 
teachers, beginning with my parents, 
and extending to middle school, 
college and graduate school. 
When I was 11 and 12, a pair of 
outstanding science teachers, 
at East Lansing Junior High in 
Michigan and at Henrietta Barnett in 
London, showed me that a general 
interest in nature tied to the specific 
discipline of biology. Unfortunately, 
high school was a scientific desert 
for me, but excellent teachers 
and mentors picked up in college. 
Dick Alexander and Bill Hamilton 
at Michigan, and Dan Otte, Larry 
Gilbert, and Alan Templeton at Texas 
always had time for one-on-one 
scientific discussions. From these 
mentors I learned the importance 
of picking an important question, 
after careful and thorough reading 
of the literature. I learned the power 
of a deep natural understanding 
of your system, acquired through 
years of observation. I learned the 
incisiveness of a key experiment. I 
learned the value of collaboration, 
and of applying new techniques. 
I learned a certain fearlessness in 
trying new things (or maybe I already 
had that).

Why did you choose to study 
cooperation? Social interactions 
are complicated, and cooperation 
is a challenge for evolution. I like 
challenges. Not long before I was 
a graduate student, W.D. Hamilton 
predicted the conditions that 
would favor genes that caused 
one individual to help another 
even at a cost to itself: through kin 
selection they would be passed on 
if the helper aided a relative, and 
the benefits were enough greater 
than the costs. This powerful new 
theory opened up a novel approach 
to social behavior, and required 
new types of study. After some 
floundering in graduate school, I 
realized that there was still a lot to 
be learned from Polistes wasps. The 
pioneering work of Mary Jane West 
Eberhard led the way. The wasps 
could be individually marked with 
dots of paint and this allowed one 
to follow individual behavior. They 
fought, set up size-based dominance 

hierarchies, left their nest if their 
rank was too low, and worked like 
crazy to rear the brood. In one 
species workers even left their nest 
to set up housekeeping on their own, 
sometimes luring their sisters into 
joining them. It was a great system 
for studying social interactions. Over 
the years, I stayed with an expanded 
set of the original questions, but 
broadened the species and the 
approach. 

What are your thoughts on 
collaboration? My research subject 
involves understanding how conflict 
can be subsumed into cooperation, 
and the success of organisms that 
make this transition. Therefore 
scientific cooperation seems like 
a great idea. I have an unusually 
deep and extensive collaboration 
with my husband, David Queller. 
We have three children, and share 
both work and home life. Our 
synergies are strong, both where 
our talents overlap and where they 
do not. Our students and postdocs 
get an early taste of collaboration 
in their projects with us. We have 
other major collaborations, across 
national and scientific boundaries. 
We could not do what we do with 
Dictyostelium without an extensive 
collaboration with molecular 
biologists Adam Kuspa, Gad 
Shaulsky and Richard Sucgang at 
Baylor College of Medicine. Our 
strongest international collaboration 
is with Stefano Turillazzi and Rita 
Cervo at University of Florence, 
in Italy on Polistes dominulus. 
Collaborations help us see how to 
approach and solve problems in 
novel ways; they are most exciting 
and valuable when parties bring 
different strengths to play.

What were some of the best times 
of your scientific life? Field work 
is the best. For a week, Dave and I 
stood on ladders in Venezuela, each 
watching a wild tropical wasp nest 
in an outdoor pen that previously 
held capybaras. Every time a queen 
attempted to lay an egg we grabbed 
her with forceps and put her in a 
plastic bag, for we were trying to 
remove all the queens, and they 
could only be identified behaviorally. 
I almost felt I became a wasp, I was 
so involved with watching every 
move on the nest. I had a similar 
experience watching a colony of 

wasps in a field outside Florence. 
While a video camera recorded for 
precise data, I lay in the field and 
watched, dozing in the hot Tuscan 
sun, my face a few centimeters 
from an active wasp nest. Doing 
something new is also exciting, and 
the success of Dictyostelium as a 
model for social evolution has been 
really gratifying.

You made a major change of 
direction when you began 
working with social amoebae — 
what made you do that? We were 
not tired of social wasps, but we saw 
the opportunity that Dictyostelium 
presented. These amoebae act 
as solitary predators until they 
starve, and then they aggregate 
to form a multicellular individual 
in which about 20% of cells die to 
form a stalk that lifts the remaining 
cells that form fertile spores. 
Because it arises from aggregation, 
genetic chimeras are possible, 
and provide an arena for tests of 
kin selection in a novel organism. 
Furthermore, there is a rich body 
of knowledge and techniques on 
Dictyostelium approached largely 
from a developmental, cell biology 
perspective. The work of John 
Bonner made us aware of the system 
in the first place, and the friendliness 
of other Dictyostelium scientists 
made the system accessible to us. 
We learned microbial biology late, 
and have loved every frustrating 
minute of it. 

How do you balance teaching and 
research? I love both, and try to 
make teaching a process of inquiry-
driven discovery. Students work 
best for themselves, and remember 
independent projects long after they 
have forgotten lecture-test material. 
But some complex concepts require 
explanation. I teach animal behavior 
which is unusually accessible and 
interesting to students. Interaction, 
student teaching, peer review, and 
projects, including many on bird 
behavior, help the students learn. I 
am very fortunate because I get to 
teach the outstanding and curious 
students of Rice University.

What obstacles have you faced as 
a female scientist? The problem 
with prejudice is that the victims 
usually do not know when it comes 
into play. I was very fortunate in 
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having strong family support, and 
the support of an excellent set of 
mentors right through graduate 
school. I’m sure prejudice was there, 
but I did not see it influencing me 
directly until I became a faculty 
member. Then I often felt excluded 
from the decision-making process. 
Direct and derogatory comments to 
me were rare but happened. I had 
two children before tenure (and one 
after) and had difficulty obtaining 
tenure. I am very impressed with 
the steps my university has taken 
recently to identify and root out 
prejudice. In fact, currently both the 
dean of natural sciences and the 
dean of engineering are women. 
I wish scientific societies were as 
diligent. Scientific meetings often 
have slates of plenary speakers 
packed with men, even in fields with 
lots of strong women. Prominent 
annual prizes go decades without 
being awarded to women. Editorial 
boards and editorships are often 
lacking in female representation. 
Meetings generally lack 
arrangements for childcare. Women 
continue to fall out of the academic 
pipeline, generally after the postdoc 
stage. We know the problems, we 
understand some of the solutions. 
Why is progress so slow?

What obligation do scientists 
have to society and to the public 
at large? Our obligation to the 
public should be clear since in 
most countries we spend public 
funds. Curiosity-driven research has 
achieved great tangible benefits to 
humankind, but this is not usually 
obvious to the citizen taxpayer. As 
scientists we should take every 
opportunity to educate, and should 
view this as a responsibility. There 
are many possible paths, and 
each scientist should choose one 
that appeals. I have teamed up 
with a biology teacher in a public 
high school. Once a year we have 
a Science Saturday where my 
undergraduate students teach her 
students in a series of hands-on 
workshops about animal behavior 
and evolution. Dictyostelium  
exhibits at a local nature center  
were also a hit.

Ecology and Evolutionary Biology, MS 170 
Rice University, 6100 Main Street, Houston, 
TX 77005-1892, USA.  
E-mail: strassm@rice.edu

and killing corals,” says Mark 
Hay at the Georgia Institute 
of Technology. In a new study 
reported in the Proceedings of the 
National Academy of Sciences 
(published online), the authors 
report a study on a Florida reef. Hay 
and his colleague Deron Burkepile 
constructed 32 cages on a Florida 
reef, each about two metres square 
with varying populations of fish, and 
monitored them in two experiments 
over two years. 

For the cages in which the 
researchers mixed two particular 
species of herbivore, the fish were 
able to remove much more of the 
upright seaweeds, and “the corals 
in those areas increased in cover 
by more than 20 per cent during 10 
months,” Hay said. But he cautioned 
that the increase in growth was 
overshadowed by a low level of live 
corals on the reef overall — just four 
to six per cent. Only two decades 
ago, live coral comprised 40 to 60 
per cent of the reef, the authors 
note. But herbivorous fish diversity 
appears to be a key to the survival 
of reefs.

Nigel Williams

Coral insights

Coral reefs are under physical 
threat from rising sea 
temperatures and increased 
opacity of water from river 
run-off in many regions of the 
world, but one of the biggest 
biological threats to them come 
from seaweeds. These plants find 
reefs an ideal location on which 
to grow, but they shade out the 
sunlight from the corals and would 
eventually cause their death.

Coral reefs depend on fish to 
eat the seaweeds to maintain their 
health, and different species eat 
different seaweeds because of the 
differing chemical and physical 
properties of the plants.

And, in a new study, involving 
caged fish of different species 
feeding on coral reef, the 
importance of a key mix of 
species to keep seaweeds at 
bay was found. “Of the many 
different fish that are part of the 
coral ecosystems, there may be 
a small number of species that 
are really critical for keeping big 
seaweeds from overgrowing 

Clean up: A new study finds that more than one plant-eating fish species, such as this red-
band parrotfish, are needed to maintain coral reefs. (Photo: Deron Burkepile/Georgia Tech.)
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