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The Paper Trail

Editor ’ s Note: In this edition of the  Paper Trail , a 50th anniversary is cele-
brated by a cohort of individuals representing many who were inspired, intrigued, 
perplexed, shocked, and thrilled by the work of two pioneers in ecology. In a way, 
Dan Simberloff and Edward O. Wilson are a replicate of the famous mystery 
solving duo of Sherlock Holmes and Dr. Watson of London, as they sought to 
prove a theory using empirical evidence from a most unlikely and wildly ambi-
tious set of experiments. What they found was no less a mystery solved than a 
set of founding principles related to island biogeography and dynamic equilibrium 
that are still referred to and tested today. Their followers come from all regions 
and stages, whether graduate student, post doc, assistant or full professor. Their 
stories emanate from the deeply profound affect that the work by Dan and Ed 
had on their thinking, philosophy, and research. This special issue is a tribute to 
ecological discovery and an example of one of the most extensive connections 
ever made across generations through scholarly writings.

— Stephen L.   Young
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The Arising and Established  
Researchers

In 1966, graduate student Daniel Simberloff and 
advisor Edward O. Wilson set out to experimentally 
test MacArthur & Wilson’s (1963, 1967) dynamic 
equilibrium theory, which predicted short- term 
“turnover” in species composition with unchanging 
species richness. Species composition had previ-
ously been assumed to be relatively stable in the short 
term. In a large- scale field manipulation, Simberloff 

and Wilson used large tents to fumigate red man-
grove islands in Florida to remove existing insect 
communities. They then monitored re- colonization. 
Indeed, species richness recovered quickly (faster 
on less isolated islands), and substantial species 
turnover continued after species richness stabilized 
near the pre- experiment value. These experiments 
were among the first to reveal rapid ecological pro-
cesses altering contemporary species richness and 
composition, helping to shift research paradigms to 
focus on underlying, ongoing processes.

I was first exposed to the groundbreaking 
paper by Simberloff and Wilson (1969) during an 
undergraduate- level community ecology course 
taught by Dr. Greg Adler at the University of Wis-
consin Oshkosh. The passion that was ignited in 
me by Dan and Ed’s papers soon turned into an 
obsession. I began reading through the subsequent 
follow- up studies, the challenges, the applications, 
and I thirsted for more. This obsession culminated 
in a 25- page term paper, in which I put the classic 
experiment in the context of 40 years of follow- up 
studies and critically evaluated the strengths and 
weaknesses of the theory through the lens of mod-
ern community ecology.

I vividly remember spending many late nights 
working on my term paper, often catching myself 
daydreaming that I was riding between the islands 
with Dan and Ed, setting up gigantic tents, observ-
ing the re- colonization of the islands, and following 
community dynamics. When I snapped out of these 
trances, it would take me a minute to realize that I 
wasn’t navigating mangrove islands under the hot 
sun, but I was in a poorly lit basement computer 
laboratory at 2 a.m. in wintery Wisconsin. Unfor-
tunately, my term paper is long gone saved on a 
floppy disk that was no doubt “filed” in a recycling 
bin. I wish I still had a copy so that I could reread 
the unbridled, scattered, ever- optimistic thoughts 
of an early ecologist trying to find his niche.

Rereading through the papers today, I’m 
still captivated by the elegance and simplicity 

of Dan and Ed’s experiment. When I discuss 
field ecology and experimental manipulations 
with students new to ecology, I still direct them 
toward their papers. I direct young ecologists 
to them in hopes that these papers will make a 
lasting impression, fueling a new generation of 
 ecologists to tackle the daunting task of conduct-
ing large- scale field experimental manipulations 
just as they had for me. Young ecologists can 
learn from these papers as I did about how to 
conduct simple, but elegant experiments that test 
standing ecological theory.

Nearly 50 years after the initial publication, 
Dan and Ed’s papers are still inspiring young 
ecologists to not only work in remote, beauti-
ful locations in adverse, challenging conditions, 

Jeremiah measuring net ecosystem exchange near Rocky 
Mountain Biological Laboratory, Gothic, CO.  

Photo credit: Quentin Read, used with permission.
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and to tackle the big questions in ecology. For 
me, Dan and Ed’s papers push me to tackle how 
natural communities assemble, how biodiversity 
is maintained, and how community composition 
regulates ecosystem function. I will be forever 
grateful to Dan Simberloff and E. O. Wilson 

for inspiring me to follow in their gigantic foot-
steps.

Jeremiah A. Henning
University of Minnesota, Saint Paul,  

Minnesota, USA

I remember standing on the beach on Midway 
Atoll, an isolated 6.2- km2 Pacific island and seabird 
colony. With millions of birds cackling behind me, 
I looked out at a sky and ocean of endless blues, 
and there on a wave a seed washed up, a propagule 
of the Indian coral tree Erythrina variegata. The 
vision of the seed immediately brought to mind 
Dan and Ed’s experiments.

I learned about the Theory of Island Biogeogra-
phy in the 1990s, when outcomes of Dan and Ed’s 
supporting experiments were well known. Sub-
sequent discussion and the flurry of publications 
to follow had largely subsided. I read evidence 
indicating that immigration and extinction drive 
colonization and turnover in species composition 
and incorporated it as simple but clearly substanti-
ated fact, fundamental in its application to natural 
systems. While natural systems had recognizable 
patterns, these were constantly in flux owing to 
interactions that could be historical, recent, and 
contemporaneous. It made perfect sense.

With this bright and beautiful little bean here on 
the beach was I witnessing species turnover? Suc-
cession? The species was historically cultivated 
on Midway but not considered native; possible 
dispersal by Kuroshio and North Pacific currents 
serving Midway and the tree’s native range might 
suggest it be designated as “native,” affording it 
elevated status and purportedly protection. But 
allowing succession involving the Indian coral tree 
or other species might lead to habitat modification 
that might counter management of the atoll as a 
seabird- nesting colony!

Outcomes of Dan and Ed’s experiments have 
been endlessly applicable in my work. I had to 
 consider their conclusions when selecting plant 
species to repopulate a disturbed site, where ini-

tial species composition would need to already be 
in dynamic equilibrium to best contend with short-  
and long- term disturbance and allow desired short-  
and long- term succession. Repeated introductions 
of non- native natural enemies for pest control 
could be defined as the immigrants that Dan and Ed 
described; would they replace desirable native spe-
cies through turnover? And this may seem obscure, 
but considering what is needed for survival of the 
critically endangered Hawaiian crow ‘Alala based 
on environmental conditions produced by turnover 
and that do not represent conditions where they once 
thrived is absolutely necessary. Can we describe 
succession in reverse to learn what they need now?

I value the perspective that these foundational 
papers have provided me in so many scenarios. 
Dan and Ed provided evidence of change and the 
value of understanding interactions that advanced 
how we think about systems. Instead of adjusting 
models to compensate for change, researchers and 
managers are challenged to recognize change as 
essential to patterns in nature, and they  struggle 

Christy Leppanen alongside a colony of Laysan  
albatross on Midway Atoll.   

Photo credit: Todd Finlayson, used with permission.
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when history, interactions, and change are not 
considered integral to the systems they describe 
and manage. Adapting ideas derived from static 
systems developed over long evolutionary time 
to also include change attributed to recent, ongo-
ing, and future interactions—rapid evolution and 

 succession—has now become commonplace in my 
work and fundamental to my philosophy.

Christy Leppanen
University of Tennessee, Knoxville,  

Tennessee, USA

During my second semester of college, my Intro-
ductory Biology class was required to attend a pub-
lic science lecture. Although we were repeatedly 
assured that this guy was a big deal, I was convinced 
that I had better things to do. After all, I was almost 
six months into trying to become a doctor—I was a 
very busy person. But I did as I was told and went to 
the fancy auditorium reserved for important people. 
I sat myself in the back row and listened politely 
to the long and impressive introduction. Once the 
auditorium was silent, the speaker accepted the 
microphone and the lecture began.

Edward O. Wilson did not ramble, or use big 
words, or show complicated graphs. He told us a 
story. He described adventures on mangrove islands 
involving tents and bugs and boats. He showed 
photographs of comically large tents surrounding 
comically small islands, flanked by sweaty people 
laughing in the sunshine. He connected his narra-
tive to a scientific theory with a big name, one that 
he spoke of with the enthusiasm of an 18th- century 
explorer on a particular exotic voyage. He ended 
with a picture of a smiling young man in waders 
who would go on to be my graduate advisor.

Listening to Dr. Wilson describe his experiments 
with Dr. Simberloff (Simberloff and Wilson (1969) 
Ecology 50:278–296) was not the first time I had 
heard a scientist talk about his or her research. But 
in that talk, he turned biology into something real to 
me. I had always thought of science as something 
that occurs in a classroom or in a laboratory, some-
thing cold, and sterile, and serious by definition. 
But Dr. Wilson described an important scientific 
advancement in a way that most any 18- year- old 
could understand and get excited about. He made 
his experiments sound like an adventure, some-
thing done by regular people outside in real- world 

 conditions. It was an empowering, pivotal moment 
in my life, although I didn’t realize it until much 
later. This man did not wear a white coat, did not 
spend his days trapped a windowless laboratory, but 
he was a scientist. More than that—he was an ecol-
ogist, someone paid to study the subject that I had 
always loved. While it took me two more semesters 
to officially drop my “pre- med” label, that day I 
decided that I wanted to be an ecologist too.

Jordan Bush
University of Tennessee, Knoxville,  

Tennessee, USA

Jordan Bush holding a green anole lizard in her study  
enclosures in Oak Ridge, Tennessee.
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I was a graduate student without a project when 
I first came across the papers by Dan and Ed. I 
was trying to find my way to meaningful research 
with the only compass I had—my interest in bio-
geography—and had taken some good advice, 
reading as much as I could of the primary liter-
ature. It may have been 2004, but I was steeped 
in classic papers from the 1950s and 60s, learn-
ing about how warblers coexist in a forest; what 
(if anything) Santa Rosalia has to do with species 
diversity; why mountain passes are higher in the 
tropics; and how islands are colonized following 
defaunation.

The series of papers on defaunation by Dan and 
Ed stood out. To test a novel theory, the authors 
executed one of the largest field manipulations 
ever, fumigating entire mangrove islands! Beyond 
the strong test of theory and the slick methods, 
I discovered the papers had valuable nuggets of 
wisdom for a young field ecologist. The first is 
to start with a question that excites you. If you’re 
at all curious, this should be easy enough. How-
ever, as Dan and Ed show, the question will likely 
be with you for many years, so make sure it’s a 
question you want to explore for the foreseeable 
future.

Second, let the question guide you to the best 
study system. Did Dan and Ed have an overwhelm-
ing desire to work on mangrove islands in Florida, 
knee- deep in salt water with a side of sunburn? 
Perhaps not, but the question dictated the system. 
As they wrote, what was needed was “a method 
either of producing new islands … or of steriliz-
ing preexisting islands.” The mangrove islands of 
southern Florida proved to be the perfect place.

Third, dream big. The scale and magnitude of 
their manipulation still astonish me. Dan and Ed 
showed that yes, you can put a tent over an entire 

island and fumigate it to remove all the critters. 
You just have to dream big about experimental 
possibilities!

Fourth, a field ecologist has to have grit. Ecol-
ogy is messy. Experiments are complicated. One 
rarely gets through a field season without muttering 
a few choice words. Indeed, the authors describe 
in great detail the experiments that failed and the 
complications they faced. But with fortitude, the 
authors prevailed.

Finally, ecologists need to appreciate the nat-
ural history of their study species. Ecology has 
gotten away from descriptive science and moved 
toward experimental work. However, Dan and 
Ed beautifully meld the two and show how nat-
ural history can inform our understanding of 
results. I would argue that the morsels of natural 
history make the series an ever more enjoyable 
read.

Kimberly S. Sheldon
University of Tennessee, Knoxville,  

Tennessee, USA

Kimberly Sheldon birding in the mountains outside Ely, Nevada.

Strangely, Dan and Ed’s classic test of island 
biogeography theory was not discussed in my 
undergraduate ecology classes at Berkeley, so 
I didn’t dig into this work until the fall of 1980, 
when I arrived at Florida State University as a new 

graduate student. In talking with Dan, he told me 
that for their studies, Ed’s connections to expert 
arthropod taxonomists were a huge help for all of 
the species identifications. Dan recalled that he 
lived on a diet of fresh lobster and key lime pie 
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while doing all of the field work. He also told me 
about watching beetles and spiders foraging among 
sponge and coral colonies growing on the upper 
fringes of the mangrove prop roots. I really wanted 
to conduct my dissertation research on this system, 
but, unfortunately, we didn’t have the funding. 
However, those assemblages of terrestrial arthro-
pods and marine invertebrates have lived on in my 

dreams and imagination, occasionally revived by 
an episode of the TV series “Bloodline.”

Dan and Ed’s paper remains as relevant today 
as it did almost five decades ago, and not just 
because it provides a textbook example of a crit-
ical field experiment that tested key predictions 
of an important ecological theory. In the ecology 
of today, the emphasis is on reproducible science 
and data sharing, but Dan and Ed were already 
doing that in 1969. They published in Ecology 
their complete colonization and extinction data, 
which have been re- analyzed by many subsequent 
authors, but most famously by Dan himself, who 
critically re- assessed turnover and residency status 
in his important 1976 Science paper. The turnover 
quantified in Dan and Ed’s study is also relevant to 
the increase in beta diversity and shifts in species 
composition that ecologists are now quantifying 
during these times of unprecedented environmen-
tal change.

Nick Gotelli
University of Vermont, Burlington,  

Vermont, USA

It was later in my graduate training that I 
became familiar with Dan and Ed’s experiments. 
I had been immersed in the metacommunity and 
spatial ecology literature, so coming across Dan 
and Ed’s work without any a priori knowledge of 
their reputation gave me a fresh take in the dis-
covery process. This allowed me to see for myself 
why the experiments are now such classics in our 
discipline.

As a postdoc, I had the chance to attend to a 
symposium celebrating the 40th anniversary of the 
“Island Biogeography Theory,” where Ed, Dan, 
and many others, famous and new to the discipline, 
were presenting their work along with a historical 
perspective. This was a very inspiring moment for 
me, as I now heard first- hand the impressive sci-
ence that I had so recently read about and saw these 
significant ecologists in person. I was inspired to 
incorporate their theory within my work on trophic 

interactions, without sacrificing its elegance. This 
began my quest to test the network of trophic inter-
actions over the different islands following Dan 
and Ed’s work.

As I think back to what struck me about Dan 
and Ed’s work, the words elegance, creativity, and 
audacity come to my mind: first, elegance because 
the experiment so nicely tested a theory, exactly 
the way it was formulated, yet from many different 
angles, and second, creativity because the exper-
iments required imagination to defaunate entire 
islands, monitor re- colonization dynamics, and 
track community turnover. Dan and Ed made it a 
reality, albeit with much resistance, which causes 
me to think about not only their creativity, but 
audacity. They actually had the courage to under-
take and complete such a massive effort. Their 
studies shaped my view that communities are con-
stantly changing, that there is no single and stable 

Nick Gotelli at Molly Bog, a pitcher- plant study site  
in northern Vermont.
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attractor, and that an equilibrium can be dynamic. 
Further, subsequent analyses showed that coloni-
zation from a regional species pool and extinction 

processes are key elements in understanding local 
community dynamics.

Obviously, the study is not replicable anymore 
and I could not imagine obtaining the legal per-
mits to perform such a study on the Florida Keys 
today. However, Dan and Ed were ahead of their 
time in publishing an entire dataset that allows 
anyone with modern analytical methods to contin-
ually revisit their conclusions. Today, I teach the 
story not only for its own scientific merit, but also 
to show students that fundamental contributions in 
science do not have to stand on sophisticated and 
elaborated techniques, but rather on innovation, 
simplicity, and a good theory.

Dominique Gravel
Université de Sherbrooke, Sherbrooke,  

Quebec, Canada

When I first heard about fumigating whole 
islands and counting all the insect species on these 
islands in my undergraduate Ecology class, it struck 
me as an insanely ambitious undertaking, Now, as a 
professor who uses empirical experimentation and 
advises students on their own experiments, I think 
back to Dan and Ed’s work as setting a standard. 
Beyond the substantial insights gained into spe-
cies–area relationships and island biogeography, 
Dan and Ed’s work provided a model in addressing 
theory- based questions with field experimentation 
on a massive, ecologically meaningful, scale, in a 
hypothesis testing framework, and with deep natu-
ral history. It is this combination of study attributes 
I try to emulate in my own work, encourage in the 
work of my students, and deeply appreciate in the 
research of others.

Dan and Ed’s work also influenced me through 
their meticulous identification of all the insects 
on the islands, thus providing a means to “de- 
anonymize” the species–area relationship. This 
hard natural historical work allowed re- surveys of 
the islands to understand species turnover, a key 
prediction of island biogeography—which spe-
cies had changed after ten years? Is colonization 

 random? Natural history for me is such an import-
ant part of studying both ecology and evolution, 
and, though more time- consuming than other types 
of data collections, is essential to challenging our 
understanding of how nature works.

Back when I was working on my dissertation at 
Cedar Creek in Minnesota, far from Florida State 
University and from Dan, my advisor, I recall one 
conversation in which I was trying to explain to 
Dan how I thought early- feeding chrysomelid 
beetles were influencing the abundance and use 

Sharon with Caulanthus inflatus, charismatic macroflora.

Dominique Gravel studying shorebird diversity and  
distribution on Bylot Island, Nunavut.
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of sumac stems by later- emerging stem boring 
beetles at my field site. Upon hearing my ideas, 
Dan delivered what I later realized was the ulti-
mate insult, though I didn’t appreciate it at the 
time—he called my ideas “anecdotal.” He pushed 
me to figure out how to show these connections 
 experimentally, which, incidentally, also included 
small- scale scaffolding and insect netting.

Sharon Strauss
University of California Davis, Davis,  

California, USA

© 2017 The Authors. The Bulletin of the Ecological Society of America, 
published by Wiley Periodicals, Inc., on behalf of the Ecological Society 
of America. This is an open access article under the terms of the Creative 
Commons Attribution License, which permits use, distribution and 
reproduction in any medium, provided the original work is properly cited.

The Pioneers

The seeds of the mangrove island experiment 
(Simberloff and Wilson (1969) Ecology 50:278–
296) were sown several years earlier. Ed, already 
engaged in theorizing about dynamism in distri-
butions of island species through his research 
on a taxon cycle for ants of Melanesia, began to 
speculate about some sort of natural laboratory for 
island biogeography. But, seriously, how would 
this work and where? An initial consideration 
of the Dry Tortugas seemed less promising with 
his realization that hurricanes would be the only 
obvious way to remove species. Doubt turned to 
promise when Dan came on board as his graduate 
student and was soon given a draft manuscript of 
“The Theory of Island Biogeography” by MacAr-
thur and Wilson for comments. He understood and 
was intrigued by the concept of a dynamic equilib-
rium but was skeptical without direct evidence that 
islands actually behave that way, with continuing 
immigration and extinction. Indirect evidence 
supporting the species–area relationship was not 
good enough, so Ed challenged him to find a sys-
tem with which to test the theory directly. After 
a brief flirtation with beetles on small islands in 
the Gulf of Maine that ended in futility with late 
autumn fast approaching, Ed suggested that he 
look at small mangrove islands he had noted in the 
Florida Keys. Bingo!

In 1966, we made several trips to these small 
islands (10–20 m diameter), and there was prom-
ise. They were abundant up to 200 m from shore 

and occasionally much further, and each contained 
between 20 and 50 arboreal arthropod species, 
mostly insects. The first full- scale fumigation 
attempt, in October of that same year, led to fine- 
tuning of the technique and the successful defauna-
tion of the set of islands whose recolonization was 
the subject of our papers. There was much drama 
surrounding the entire experiment—the difficulty 
of finding our way in uncharted, often shallow 
waters, the broken shearpins, the rain and occa-
sional suddenly high winds, hauling the tent and 
scaffolding out to isolated islands, the difficulty of 
erecting the tent for nighttime fumigation (to keep 
temperatures lower), and the critically import-
ant job of keeping constant watch for sharks that 
roamed over the submerged mudflats surrounding 
most of the islands.

The subsequent colonization was continually 
exciting—which species got to which island how 
quickly. But while gratifying, it was also challeng-
ing because, aside from the grueling search  entailing 
climbing over mangrove trees for hours, day after 
day, the task of identifying the  immigrants, par-
ticularly in cases in which collection was impos-
sible as it would interfere with  colonization, was 
 monumental. Dan, showing his true Watsonian 
(of Sherlock Holmes) novice, quickly learned the 
importance and difficulty of systematics, as well 
as the enormous benefit of collaborating with a 
widely respected and well- connected systematist. 
Ed quickly marshaled an army of taxon experts 
who would to tell us what we were seeing, some-
times initially based on photographs. These indi-
viduals did more than just help identify, but also 
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gave us advice on collection techniques and bio-
logical features of the species.

As we proceeded on this project, we felt we 
were doing important research, not only as a test 
of the widely discussed equilibrium theory but 
as a good step toward making both biogeogra-
phy and community ecology experimental at a 
scale appropriate for the theories developed in the 
field. The existence of a dynamic equilibrium was 
shown and real population turnover was happen-
ing, which not only helped establish the domain 

over which the theory is applicable, but convinced 
Dan, who had been a skeptic. It is a thrill for us 
to see that these laboriously gleaned data are still 
cited in presentations about the equilibrium the-
ory and continue to be reanalyzed to cast light on 
the determinants of trophic structure and compo-
sition of communities. What the accompanying 
essays by arising (graduate students and postdocs) 
and established (professors) researchers show is 
that the experiment, aside from being a historical 
landmark, continues to intrigue and inspire gen-
erations of ecologists—the most gratifying result 
we could have hoped for.

Daniel Simberloff1 and Edward Wilson2

1University of Tennessee, Knoxville,  
Tennessee, USA

2Harvard University, Cambridge,  
Massachusetts, USA
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Ed Wilson searching osprey nest for insects on mangrove island. 
Photograph by Daniel Simberloff, used with permission.

Dan Simberloff on lookout for sharks near island E7. Photograph 
by Steve Tendrich, used with permission.
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