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e cannot expect to appreciate the present or predict the future without understanding 
the past. This is true in all intellectual endeavors, yet it is often not recognized, particu-
larly by students overexposed to the latest fad or hottest topic who have not explored 
the history and development of the ideas in their fi eld. Marine community ecology is 
a relatively young fi eld, and many of its founders and important historical fi gures are 
very much alive, but it still has a rich conceptual history that needs to be understood 
by serious students to put their interests in perspective and to ensure that they don’t 
inadvertently reinvent the wheel. Knowing a bit of the history of marine community 
ecology will be particularly useful for readers of this book because while its predeces-
sor, Marine Community Ecology, edited by M. D. Bertness, M. E. Hay, and S. D. Gaines 
(Sinauer Associates 2001), was intended to be a relatively comprehensive treatment of 
the fi eld at the time, this sequel is intended to cover how our fi eld has changed and 
moved forward over the past 13 years. Thus a short history lesson is in order to pro-
vide perspective on the fl ow of ideas and approaches between marine and terrestrial 
systems and how it has led to the development of community ecology as a fi eld. Figure 
1.1 outlines some of the major ideas, developments, and shifts of focus in the fi eld of 
marine community ecology over the past century. We start with developing how this 
fi eld emerged from the broader fi eld of marine biology.

The Beginning of Marine Ecology
The roots of marine ecology trace back to both an academic interest in the organization 
of the natural world and a more pragmatic interest in understanding variation in fi shery 
stocks. From the natural history perspective, Charles Darwin was deeply interested in the 
evolution of barnacles and speculated about the physical and biological forces that gener-
ated their distribution patterns (Darwin 1851). Similarly, the main objective of the voyage 
of the Challenger, 1872–1876, was to catalog and discover new marine species and map 
their distribution and abundance (Mills 1989). Mobius (1880) published an infl uential 
treatise on the biology of oysters that described oyster bed communities, oyster bed suc-
cession, and the effects of fi shing pressure on oyster communities. The German biologist 
Victor Hensen (1911)—who coined the term “plankton,” calling them the “blood of the 
sea”—developed quantitative plankton research and hypothesized that nanoplankton 
were more abundant in tropical than in temperate waters. While Hensen focused on 
mass balances and on generalizations that are very relevant to modern ecosystem ap-
proaches, Ernst Haeckel (1890) focused on the patchiness and unpredictability of natural 
systems, and the battles between these two scientists presaged the modern struggles be-
tween far-reaching generalizations and uncomfortable real-world noise (DeGrood 1982).

W
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2  CHAPTER 1

Other roots of our fi eld can be found in studies of fi sh-
eries and developmental biology dating back a century. In 
1914 the noted Norwegian marine biologist Johan Hjort 
(Figure 1.2) published a paper entitled “Fluctuations in 
the great fi sheries of northern Europe viewed in the light 
of biological research,” which was a focus of debate in the 
literature for nearly a century (Houde 2008). Hjort synthe-
sized data on interannual variation in recruitment in marine 
fi sheries and concluded that events early in the life cycles of 
organisms with pelagic larvae were generally responsible 
for year-to-year variation in the abundance of fi sh species.

Importantly, Hjort also proposed two hypotheses to 
explain the ubiquity of large interannual variations in the 
recruitment of marine organisms and set about gathering 
data to test these hypotheses. Though he was primarily 
focused on understanding the population dynamics of 
key species, Hjort framed the debate that was to follow in 

community ecology by posing the alternative hypotheses 
that variation in adult abundance was determined either 
by variation in the timing of food availability (the critical 
period hypothesis) or by variation in hydrodynamics (the 
aberrant drift hypothesis). Marine biologists have debated 
these hypotheses and subsequent variants for decades, 
and recruitment variation remains a critical problem in 
marine ecology and conservation biology. Hjort was one 
of the most celebrated zoologists of his time and was the 
fi rst recipient of Harvard’s Agassiz Medal, in addition to 
receiving many honorary degrees.

At the same time Hjort was examining interannual re-
cruitment variation in fi sh, Danish biologist Carl Peter-
son, who had been the fi rst to describe marine benthic 
communities (Peterson 1918), was beginning to explore 
the relationship between subtidal benthic organisms and 
variation in physical factors. This approach stimulated the 
American ecologist Victor Shelford, working in the San 
Juan Islands of Washington State, to study and identify 
similar relationships between intertidal biota and physical 
factors in communities of intertidal organisms (Shelford 
1916, 1932). Meanwhile, on the east coast of North Amer-
ica, Arthur Sperry Pearse, who later became the found-
ing director of the Duke University Marine Laboratory, 
described intertidal zonation on the rocky headlands of 
Nahant, Massachusetts (1913), and Harold Sellers Colton 
produced one of the fi rst depictions of a food web (1916) 
based on his observations on rocky shores around Mount 
Desert Island, Maine, though it remained largely over-
looked by his contemporaries.

The Danish zoologist Gunnar Thorson, a student of 
Carl Peterson’s, was another early twentieth-century pio-
neer in marine ecology. Thorson studied marine larvae 
and larval development and founded the Marine Biological 
Laboratory at the University of Copenhagen. He identifi ed 
major biogeographic patterns of larval development, in-
cluding Thorson’s rule, which states that larvae are larger, 
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fewer, and receive more parental investment at high than 
at low latitudes. His classic paper “Reproductive and lar-
val ecology of marine bottom invertebrates” (1950) is one 
of the seminal papers that started the fi eld of marine in-
vertebrate larval ecology. Thorson also wrote seminal, but 
largely forgotten, papers that focused on the relationship 
between larval ecology and the development of benthic 
communities, anticipating questions that marine ecolo-
gists would still be grappling with decades later (Thor-
son 1946, 1966). These early marine ecologists focused on 
large-scale patterns and tended to use observation and in-
ference rather than experiments. They primarily focused 
on the role of abiotic variation in driving patterns of dis-
tribution and abundance of marine organisms.

Also pre-dating modern ecology, a number of pioneer-
ing marine natural historians and biologists were laying 
the foundation of marine ecology. On the coast of Califor-
nia, Ed Ricketts ran a small independent marine labora-
tory in Pacifi c Grove, where he explored and described the 
natural history of intertidal habitats, often accompanied 
by his friend and popular author John Steinbeck. Stein-
beck and Ricketts also wrote of their marine biological 
adventures in Sea of Cortez: A Leisurely Journal of Travel and 
Research, a book that popularized and romanticized ma-
rine biology for the general public. In 1939 Ricketts and his 
colleague Jack Calvin published the fi rst edition of Between 
Pacifi c Tides, with a forward by Steinbeck. Between Pacif-
ic Tides would become the bible of the emerging fi eld of 
marine intertidal ecology on the west coast of the United 
States for generations. After Ricketts’s premature death in 
a car accident, Joel Hedgpeth picked up the torch and ed-
ited future editions. The last edition of Between Pacifi c Tides
was published in 2004, so for almost three-quarters of a 
century, as the nascent fi eld of marine ecology transitioned 
from the study of natural history to the fl edgling fi eld of 
ecology, this book introduced students to intertidal com-
munities. Joel Hedgpeth’s massive edited volume Treatise 
on Marine Ecology and Paleoecology (1957) was another in-
fl uential work that laid the foundation for the development 
of marine community ecology.

Despite earlier pioneering experimental work in France 
by Baker (1910) and Hatton (1938) on patterns of inter-
tidal zonation, nascent marine community ecologists in 
the 1950s were focused on correlations between physical 
conditions and the distribution and abundance of marine 
organisms, often assuming that these correlations were 
causal. Much of this work was focused on intertidal habi-
tats, particularly rocky intertidal habitats because of their 
accessibility and clear vertical zonation patterns. This 
work led to a subsequent generation of work on the physi-
ological tolerances of marine organisms based on the as-
sumption that their distributions and abundances were 
determined by spatial and temporal variation in physical 
stresses. R. C. Newell’s 1970 book The Biology of Intertidal 
Animals was the last bible of the physical stress era, and 
British ecologist John Lewis’s 1964 book The Ecology of 

Rocky Shores was the clearest and most infl uential state-
ment of the view that physical stresses and physiological 
tolerances alone caused the abundance and distribution 
patterns of marine organisms. Based on this proposed 
relationship between physical stress and organism dis-
tributions, Ted and Anne Stephenson developed the con-
cept that there was a global pattern to biological intertidal 
zonation on rocky shores (1949). Maxwell Doty proposed 
a similar infl uential universal intertidal zonation scheme 
based on tidal exposure (1946). In this era, experiments 
were done in the laboratory to quantify the effects of phys-
ical factors on survival and reproduction, and the results 
were then extrapolated to the fi eld. Field experiments were 
not thought to be necessary.

Meanwhile, on land, ecologists and mathematicians 
were developing models and a theory that considered the 
importance of biotic interactions to abundance and dis-
tribution patterns. Models developed independently by 
mathematicians Alfred Lotka and Vito Volterra suggested 
how cyclic patterns of abundance of predators and prey 
could be driven by the predator–prey interaction itself, in-
dependently of environmental variation. Georgii Gause, 
G. Evelyn Hutchinson, and ultimately Robert MacAr-
thur discussed, developed, and refined the concepts of 
the ecological niche and limiting similarity, showing how 
community membership could be limited by interactions 
among competitors and not just by abiotic habitat suit-
ability. Laboratory experiments with protists and insects 
showed that competitors could drive one another extinct, 
or could coexist if they were suffi ciently different in the 
ways they used resources or responded to environmen-
tal conditions. Similar experiments showed that preda-
tors could theoretically drive prey locally extinct or cause 
fl uctuations in predator and prey population sizes. These 
developments suggested that biotic interactions could be 
important forces in natural communities, but evidence of 
their operation in natural communities was still largely 
limited to observation and inference.

Simple but Powerful Field Experiments 
Shift the Focus and Rigor of Marine 
Ecology
Everything changed in the 1960s with the introduction 
of fi eld experiments into ecology. This new hypothesis-
driven, field-experimental approach was pioneered on 
rocky shores. In Scotland, Joe Connell manipulated bar-
nacle neighbors to test the hypothesis that interspecifi c 
competition was an important determinant of zonation 
patterns (1961), and on the coast of Washington, Bob 
Paine removed starfi sh apex predators from wave-swept 
rocky shores and demonstrated consumer control of spe-
cies distributions (1966), as well as the power of fi eld ex-
periments to reveal things as dramatic as trophic cascades 
(Figure 1.3). These simple experiments led to the fi rst fi eld 
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4  CHAPTER 1

demonstration of interspecifi c competitive displacement, 
the keystone species concept, and compelling evidence 
that species interactions mattered in the generation of pat-
terns in natural communities.

The idea promoted by Paine and Connell that biota—
the organisms themselves—could regulate organism dis-
tributions and abundances was in many ways infl uenced 
by Paine’s advisors at the University of Michigan, Freder-
ick E. Smith and Nelson Hairston Sr. Smith and Hairston 
were both authors on a famous paper hypothesizing that 
the world is green because of a powerful trophic cascade 
in which predators suppress grazers that would otherwise 
devastate plants (Hairston, Smith, and Slobodkin 1960). 
Both Fred Smith and Larry Slobodkin were G. Evelyn 
Hutchinson’s students at Yale and were empowered by 
Hutchinson’s intellectual encouragement as well as his 
emphasis on natural history underpinnings in ecologi-
cal study and on understanding food-web connections. In 
this way, Hutchinson, whom many consider the “father 
of ecology,” had a strong infl uence on the introduction of 
the idea of biotic control into marine biology (Figure 1.4). 
It was Paine and Connell who recognized the organisms 
in their study environments that were most likely to have 
strong effects on other organisms and then experimentally 
tested their hypotheses. The result was seminal research 
that changed the fi eld of marine ecology and, more impor-
tantly, ecology in general.

As an interesting aside, although this book is about 
marine community ecology, Hutchinson was also instru-
mental in the start of marine ecosystem ecology. One of 

his other famous students, H. T. Odum, graduated with 
his Ph.D. from Yale in 1950 and then left for the southeast-
ern United States. At Yale, Odum had been particularly 
infl uenced by the ideas of Raymond Lindeman, another 
student of Hutchinson, who had stressed the importance 
of understanding energy flow through food webs and 
of the grouping of species into larger feeding guilds or 
trophic levels to study the infl uence of energy fl ow from 
the bottom up. In the early 1950s, H. T. Odum and his 
older brother, Eugene Odum, further developed the idea 
of “bottom-up” resource control over ecosystem struc-
ture and function. Soon after, in 1959, Eugene published 
the fi rst book on systems ecology, Fundamentals of Ecol-
ogy. From there, Odum and Odum began a new school of 
thought in ecology based in large part on studies in salt 
marshes, coral reefs, Florida springs, and tropical forests. 
The body of work that emerged from these efforts became 
the foundation of modern ecosystem ecology.

These divergent paths of infl uence on the intellectual 
frameworks of marine ecology—each of which had many 
of their foundations in Hutchinson’s lab—are important 
for students to keep in mind. The ideas and theories that 
students develop in graduate school are influenced by 
the network of advisors, colleagues, and collaborators in 
which they are embedded. Thus these beginnings prob-
ably infl uence every student’s ideas about how marine sys-
tems work. Paine’s and Connell’s studies were infl uential 
far beyond the confi nes of the rocky shore, and experi-
mental fi eld approaches became a dominant force in ma-

Figure 1.3 Robert Treat Paine, father of the keystone species 
concept, with his starfish. (Courtesy of Anne Paine.)

Figure 1.4 Yale University’s G. Evelyn Hutchinson, father of 
modern ecology. (Courtesy of Manuscripts and Archives, Yale 
University Library.)
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rine ecology within a decade. Students and others infl u-
enced by Paine—including Paul Dayton, John Sutherland, 
Bruce Menge, Jane Lubchenco, and many others—experi-
mentally dissected process and pattern generation in the 
rocky intertidal, mostly focusing on the interacting roles 
of competition, predation, and physical stress in shaping 
rocky intertidal communities. The experimental approach 
then spread to soft sediments (Woodin 1978; Peterson and 
Andre 1980), coral reefs (Glynn 1976), seagrass beds (Wil-
liams 1980), and salt marshes (Bertness and Ellison 1987) 
throughout different biogeographic regions (Dayton et al. 
1974; Menge and Lubchenco 1981).

The next major shift in what could now be recognized 
as marine community ecology was the recognition that 
populations and communities were not in equilibrium, 
as ecological theory at that point assumed for the sake 
of simplicity (e.g., Gause 1932), but that natural distur-
bances played a large role in generating process and pat-
tern in marine communities. This was fi rst recognized by 
Paul Dayton in a classic 1971 paper in which he used the 
loss and breakage of nails driven into the substrate at his 
study sites to quantify site differences in disturbance by 
driftwood logs. Later in the decade, Joe Connell proposed 
the intermediate disturbance hypothesis (1978), built on 
ideas developed in terrestrial plant communities by Grime 
(1973) and Horn (1975), to explain the maintenance of 
high species diversity on coral reefs and in tropical forests 
as a result of nonequilibrium processes. At the same time, 
Connell’s student Wayne Sousa experimentally tested the 
intermediate disturbance hypothesis (1979) on a cobble 
beach a short walk from Connell’s offi ce in Santa Barbara, 
using rock size as a proxy for disturbance frequency and 
intensity and (importantly) experimentally manipulating 
disturbance frequency. Work on the intermediate distur-
bance hypothesis and on mechanisms of recovery or sec-
ondary succession rapidly spread to other subdisciplines of 
ecology after this key experimental test.

This focus of marine ecology on community recovery 
and development after disturbance led to a recognition 
that colonization rates were variable among sites and 
seasons and that differences in initial species composi-
tion could lead to alternative adult communities at the 
same physical site (Sutherland 1974). Although the idea 
of alternative stable communities remains controver-
sial, it helped to refocus attention on the importance of 
variation in larval supply for adult abundance and species 
composition. The successes of Paine, Connell, and oth-
ers in demonstrating the importance of biotic interactions 
among adult organisms had led some marine ecologists to 
forget the observation of Johan Hjort over a half century 
earlier that the interannual recruitment of marine organ-
isms with pelagic larvae was massively variable. Further-
more, the ecological legacy of Gunnar Thorson’s career 
had been trivialized into his 1950 American publication, 
missing the enormous legacy of his work on larval recruit-
ment and survival, which demonstrated the various roles 

of size-specifi c predators that consumed young animals 
before they become large enough to be recognized as re-
cruits (Thorson 1946, 1966). Paine and Connell had con-
ducted their work on the temperate coasts of Washington 
State (Paine 1966) and Scotland (Connell 1961), both areas 
of high larval supply. Hence the numbers of individuals 
arriving on the shore were far greater than the numbers 
of adults that could physically fi t into the habitat, setting 
the stage for competition (and other interactions) among 
adults to play a key role. Supply-side ecology formally re-
newed interest in recruitment limitation in the late 1980s 
(Gaines and Roughgarden 1987), fueled by the now forgot-
ten legacy of workers at the Australian Institute of Marine 
Science on coastal physical oceanography (e.g., Hamner 
and Hauri 1981; Hamner and Wolanski 1988).

The power of these approaches, as well as the emphasis 
on negative interactions such as competition and predation 
because of how well they fi t with mathematical and con-
ceptual theory, largely limited interest in positive interac-
tions such as facilitation, commensalism, and mutualism 
as determinants of species distribution patterns. However, 
beginning in the 1980s and 1990s, studies on subtropical 
and tropical coastlines revealed group benefits and as-
sociational defenses in which palatable organisms were 
protected from consumers by living in association with 
well-defended neighbors (Hay 1986). Similarly, when ex-
perimental manipulations of interspecifi c neighbors were 
done in physically stressful habitats, positive interactions 
driven by neighbor habitat amelioration were found to be 
common (Bertness and Callaway 1994) and were often the 
dominant processes driving succession. This work provided 
conceptual grounding for studies of mutualism and com-
mensalism and led to increased recognition of their role as 
interactions that could determine community membership 
(Stachowicz 2001). Recognition of the ubiquity of positive 
interactions in natural and human-affected systems led 
to a reevaluation of basic community assembly rules and 
pattern generation in marine and terrestrial ecosystems, 
which included modifi cation of many of the important par-
adigms of the 1960s through the 1980s (Bruno et al. 2003).

Marine Community Ecology since 2000
Over the last decade and a half, marine community ecol-
ogy has continued to evolve as the result of infusions of 
new ideas, new technologies, and a growing urgency to 
understand and conserve marine populations and ecosys-
tems (Underwood and Peterson 1988). Topics such as the 
effect of species diversity on ecosystem processes, the in-
fl uence of nonconsumptive interactions between predators 
and prey (Trusell et al 2002), and the importance of larger-
scale perspectives and meta-analysis as complements to 
the local-scale experimental approach have occupied an 
increasingly prominent role in MCE and this prominence 
is refl ected in the attention these topics and approaches are 
given in chapters in the remainder of this volume. Rapid 
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6  CHAPTER 1

technological developments in molecular ecology and the 
decreasing cost of DNA sequencing have increased our 
ability to “do” ecology in the microbial world and have pro-
vided additional approaches to understanding the funda-
mental process of dispersal that Hjort initially recognized a 
century ago. These developments continue to illustrate the 
maturation of the fi eld and the reciprocal exchange of ideas 
and technology between marine and terrestrial ecology.

As in any maturing discipline, the story of marine com-
munity ecology is one of abandoning hard-line defense 
of pet theories in favor of a pluralism that acknowledges 
the importance of multiple causal factors: physical factors, 
larval supply, and biotic interactions (both positive and 
negative) all contribute to community structure. Systems 
that were formerly studied from the perspective of top-
down biotic control have benefi ted from the inclusion of a 
bottom-up perspective, and vice versa. We have repeatedly 
seen the convergence of the Odum (physical forcing—tid-
al, nutrient, and salinity effects) and Paine and Connell 
(biotic control) schools of marine ecology. Ecologists often 
fall into “either/or” perspectives when, obviously, both are 
correct. Consider, for example, that Bruce Menge and oth-
ers have rediscovered that early oceanographic work on 
upwelling (e.g., Sverdrup et al. 1942) explains considerable 
geographic and temporal variation in the strength of top-
down control of benthic community structure on the west 
coast of the United States (Menge et al. 2003). Meanwhile, 
the research of Robert Jefferies, Brian Silliman, and Mark 
Bertness has shown that top-down forces are important 
and pervasive in northwestern Atlantic salt marshes—
the habitat long held by marine ecosystem ecologists to 
be controlled overwhelmingly by physical forcing (Jeffer-
ies 1997; Silliman and Zieman 2001; Silliman and Bert-
ness 2002; Bertness et al. 2008). The approach is gradually 
shifting from demonstrating that a factor is important in a 
given location to understanding the relative importance of 
several key factors and how their importance might vary 
among locations and at scales beyond the reach of the ex-
perimental approach. The development of collaborative 
working groups, shared databases, and statistical tools to 
analyze data (e.g., meta-analysis), for example, has shown 
that the strength of trophic cascades varies among eco-
systems (Shurin et al. 2002), leading to the development 
and testing of hypotheses on the factors underlying this 
variation. The pluralistic approach extends to the applied 
dimension of marine community ecology as well. Stud-
ies demonstrating the importance of nutrient inputs and 
pollution as the main agents of human impact have been 
complemented by the use of historical data to demonstrate 
the devastating effects of human fi shing on populations 
of top predators and its cascading effects on the rest of the 
ecosystem (Jackson et al. 2001; Lotze et al. 2004).

The meta-analytic and working group approach has 
also provided hard data to illustrate the scale of human 
infl uence in essentially every part of the oceans: no habitat 
type remains unaffected by overfi shing, climate change, 

and other forms of anthropogenic modifi cation. Historical 
ecology has taught us that every marine ecosystem on the 
planet has been affected by human activities, and that ma-
rine ecologists have operated for decades without regard 
for the changing baselines brought about by these activi-
ties (Jackson et al. 2001; Myers and Worm 2003; Lotze et 
al. 2004). Even in remote environments such as the polar 
oceans and the deep sea, mining, fi shing, ocean warming, 
and acidifi cation are rapidly altering community structure 
and ecosystem functioning. These changes in communi-
ties and ecosystems have already changed—and will con-
tinue to change—the marine world around us, making our 
efforts toward conservation biology, marine community 
sustainability, and engineering of marine communities a 
diffi cult test of whether marine community ecology has 
matured enough over the past century to inform our fu-
ture management of marine ecosystems and the services 
they provide. 

It is our view that the science is trending in the right 
direction. Two decades ago, several of us recall that being 
a “conservation biologist” was viewed as a lesser calling 
than doing “basic research.” Confronted with hard data 
on human impacts on marine ecosystems, we now rec-
ognize that community ecology and conservation biology 
are inseparable disciplines. It is our hope that the pairing 
of these fi elds in this book will challenge marine commu-
nity ecologists to proactively address the future of marine 
ecosystems.

Why Marine Ecology?
In this brief history of the fi eld, we have emphasized the 
key role that marine ecology has played in the develop-
ment of the fi eld of ecology more broadly. It is critical for 
the student of the fi eld to realize that marine communi-
ty ecology has both contributed to and drawn from the 
broader fi eld of ecology in its development and that active 
marine community ecologists need to be following the 
latest advances of their land-based colleagues (and vice 
versa). However, there are unique elements of the marine 
realm that justify the study of marine ecology as a sepa-
rate endeavor. We do not intend to exhaustively review 
the chemical and physical differences between air and 
water as fl uid media, as these have been well articulated 
elsewhere (e.g., Denny 1993). But the oxygen diffusivity, 
density, viscosity, and heat capacity of water, to name just 
a few of its properties, have clearly infl uenced the evolu-
tion of marine organisms as well as the manner in which 
they interact with one another and with their physical en-
vironment (Carr et al. 2003; Vermeij and Grosberg 2010). 
The consequences of these and other differences between 
water and air for the community ecology and conservation 
of marine versus terrestrial systems are profound (Carr et 
al. 2003) and are at the core of why marine ecology has de-
veloped as a subfi eld of ecology. Below we provide an illus-
trative (but nonexhaustive) discussion of these differences.
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The density of seawater infl uences the ecology of ma-
rine organisms in key ways. Many microscopic organisms 
live their entire lives suspended in that fl uid, providing a 
source of suspended food for other organisms and making 
life as a sessile heterotroph possible. Suspension in sea-
water also allows the passive transport of materials (food) 
and organisms across great distances. Even attached ben-
thic primary producers devote far less energy to producing 
inedible structural material than their aerial analogs, and 
thus a greater fraction of photosynthetically fi xed energy 
in marine systems remains in tissues that are consum-
able. This, and the small size and rapid turnover time of 
many marine producers relative to consumers, can affect 
the potential for marine systems to be consumer versus 
resource controlled.

Greater dispersal between and connectivity of marine 
habitats due to transport of larvae or adults by currents is 
an obvious difference from terrestrial systems and infl u-
ences the scale at which ecological interactions take place 
in marine systems, since recruitment may be decoupled 
from local adult standing stock. This connectivity can 
make local marine systems very resilient, but may also 
reduce the potential for organisms to adapt to local condi-
tions. Because of the greater connectivity of marine sys-
tems, as well as the absence of pollination as a mechanism 
of plant–animal interaction in the sea, far fewer species 
appear to engage in highly specialized, tightly coevolved 
interactions in marine than in terrestrial systems (Vermeij 
and Grosberg 2010). The implications of this difference for 
community assembly and species interactions are large, 
but are often not explicitly appreciated by ecologists.

Finally, the history of human interaction with the land-
scape and biota differs in marine and terrestrial systems. 
Over most of Earth’s land surface, humans long ago re-
placed their nomadic approach to food acquisition with 
agriculture and animal husbandry, so the effects of hu-
mans on terrestrial ecosystems have been occurring for 
thousands of years. Indeed, some animals and plants 
have coevolved with humans in a way that is refl ected in 
their present-day interactions with us. In contrast, the ef-
fects of humans on the oceans are more recent. Within 
the past several human lifetimes, increases in technol-
ogy have increased our effects on the sea, allowing us to 
witness and document fi rsthand the consequences of the 
same tragedy of the commons in marine ecosystems that 
must have happened on land centuries or millennia ago. 
Extreme declines in top predators as a result of overhar-
vesting have occurred recently enough to be documented 
(Jackson et al. 2001; Estes et al. 2011). Aquaculture has 
a shorter history and is not as widespread in the sea as 
agriculture is on land. This stark contrast in resource own-
ership and management sets the stage for major agenda 
differences for marine versus terrestrial applied ecology 
and conservation.

So while the fundamental questions and goals are the 
same in studying the ecology of marine and terrestrial 

communities, the distinctness of their physical environ-
ments has led to suffi cient differences in the species pres-
ent, as well as in how they interact with one another and 
the physical environment, to warrant a subfi eld of marine 
community ecology and conservation. 
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