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Migratory coupling between predators and prey

NathanB. Furey ©'2*, JonathanB. Armstrong3, David A.Beauchamp#* and Scott G. Hinch?

Animal migrations act to couple ecosystems and are undertaken by some of the world's most endangered taxa. Predators often
exploit migrant prey, but the movements taken by these consumers are rarely studied or understood. We define such move-
ments, where migrant prey induce large-scale movements of predators, as migratory coupling. Migratory coupling can have
ecological consequences for the participating prey, predators and the communities they traverse across the landscape. We
review examples of migratory coupling in the literature and provide hypotheses regarding conditions favourable for their occur-
rence. We also provide a framework for interactions induced by migratory coupling and demonstrate their potential community-
level impacts by examining other forms of spatial shifts in predators. Migratory coupling integrates the fields of landscape,

movement, food web and community ecologies, and represents an understudied frontier in ecology.

evolved to increase the fitness of individuals in response to

spatial and temporal variability of resources, competitors
and predators'. Migrations may also generate a variety of ecological
side effects that cascade directly through communities and across
ecosystem boundaries as species and their associated ecological
functions redistribute across landscapes’. However, while much is
known about how migrants alter recipient ecosystems through the
transfer of energy, nutrients and contaminants, less is understood
about how the migrants alter the movement behaviour of other spe-
cies, particularly predators at the top of the food web.

Migrations create some of the most vivid scenes in nature, yet
often just as vivid are the aggregations of predators that congre-
gate to feast on newly arrived prey. Migrant prey generate forag-
ing opportunities for predators along migration routes, at stopover
sites and at destination habitats. Consumers exploiting migrants
can feed at rates much higher than expected during normal for-
aging activities’”, and a wide variety of species exploit migratory
prey. Predators can respond to migrant prey in several ways, for
example by timing their reproduction to match caregiving with
food availability, or by increasing activity rates when migrants are
present. Another response by predators, however, is to move to
maximize exploitation of migrant prey. Although aggregations by
predators are noted, it is generally unrecognized where predators
aggregate from, or what scale of movements they express to exploit
migrant prey. Predators consuming migrants are often assumed to
be local residents that simply converge in areas of high foraging
efficiency or migrant density. Because top predators exert several
top-down influences on communities®”, it is important to under-
stand how prey migrations might shift the spatiotemporal distribu-
tions of predators and their ecological functions. Here, we present
a framework to understand predator movements in response to
migrant prey.

We propose that migrant prey can induce large-scale movements
in predators, and thus result in migratory coupling that can have
important consequences for predators and potentially affect other
trophic levels and broader communities. We define migratory cou-
pling to occur when predator movements in response to migrant
prey extend beyond territories or home ranges. We identify exam-
ples providing evidence for migratory coupling and hypothesize

Q nimal migrations occur across taxa and ecosystems, and have

conditions that allow migratory coupling to occur. We then describe
some of the potential individual-, population- and community-level
impacts of migratory coupling, most of which remain poorly under-
stood. Lastly, we discuss the potential implications of migratory
coupling on the conservation and management of imperilled taxa.

Examples of migratory coupling

The movements by predators in response to migrant prey can range
from fine-scale aggregations that result in a small shift in home range
or territory that is opportunistic, to large-scale movements that may
occur reliably year after year (that is, migrations). We define migra-
tory coupling as large-scale movements both by predators (that is,
extending beyond home ranges) and prey, which represent forag-
ing interactions that may be unique in ecology (Fig. 1). Predators
participating in migratory coupling may alter their own migratory
routes to exploit migrant prey, move to intercept migrants at areas
of high foraging efficiency (that is, prey destinations and/or spatial
bottlenecks), or track migrants to maximize duration of prey expo-
sure (Fig. 2). Lastly, entire populations of predators may participate
in migratory coupling, or just a subset of individuals (that is, par-
tial migrations; Fig. 2). We explore the continuum of movement-
based responses by predators (roughly from large- to small-scale)
to migrant prey (Figs. 2,3) to communicate the range of examples
currently documented that we will use as a basis for hypothesizing
the conditions necessary for migratory coupling.

One of the largest-scale examples of migratory coupling exploits
very small prey. The calanoid copepod (Calanus finmarchicus)
lies dormant deep in the water column (generally >150 m)'® dur-
ing winter and migrates vertically to shallower depth layers during
spring to feed and reproduce, resulting in a large increase in abun-
dance'’. North Atlantic right whales (Eubalaena glacialis) migrate
hundreds of kilometres from southern calving grounds' to exploit
these bountiful prey in the Gulf of Maine'"". Thus, these highly
endangered cetaceans'! are migrating to intercept prey availability
that is driven by their localized, smaller-scale migration and subse-
quent reproduction (<200 m; Fig. 3).

Although smaller in scale than right whale migrations, other
predators travel tens to thousands of kilometres to exploit migrat-
ing salmon en route to or at spawning grounds'>~'” (Fig. 3). Salmon
sharks (Lamna ditropis) migrate thousands of kilometres south
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Fig. 1| Conceptual display of predator and prey foraging interactions that
create conditions for the occurrence of migratory coupling. Migratory
coupling occurs when migrant prey are exploited via large movements by
predators relative (or in comparison) to size of home ranges or territories
(green shaded area).

from coastal Alaskan waters of Prince William Sound to either the
mid-Pacific or along the coastlines of southern Canada and the
United States'®" to feed on salmon® approaching river inlets. The
Gulf of Alaska is a shared corridor for thousands of Pacific salmon
populations from a broad geographic range (northern California to
Bristol Bay, Alaska), and therefore during the summer represents
a foraging hotspot for predators. Although it is unknown if south-
ern ranges are used for foraging or breeding'®, at least the north-
ern part of the salmon shark migration appears tied to the coastal
movements of salmon. Bald eagles (Haliaeetus leucocephalus) move
hundreds of kilometres*** to reach salmon spawning grounds'’*,
although the scale of movements can vary greatly among individu-
als, with immature eagles moving greater distances®. Thus, not all
members of a population may react similarly to migrant prey, with
some moving and others not (akin to partial migrations). Brown
bears (Ursus arctos) can move tens of kilometres to intercept spawn-
ing salmon®*. Brown bears and glaucous-winged gulls (Larus glauce-
scens) also move across landscapes to exploit sequentially spawning
salmon populations™?*, prolonging their foraging opportunity by
exploiting phenological diversity (that is, resource waves®’). Other
predators certainly exploit salmon migrations and spawning, but
whether movements extend beyond home ranges or territories is
unknown; thus their status as migratory coupling is uncertain but
worthy of further investigation. These include Dolly Varden char
(Salvelinus malma) that feed on eggs and carcasses™, and closely
related bull trout (S. confluentus) that feed heavily on migrant sock-
eye salmon smolts** and congregate at lake outlets during spring in
preparation™. In the coastal environment, orcas (Orcinus orca) seem
to move in accordance with the return of adult Pacific salmon to
estuarine waters’*, but the scale of these movements is unknown.
Migrant prey also affect the selection of stopover habitats
along broader predator migrations (Fig. 2). Stopover habitats are
locations used to rest and refuel en route to seasonal habitats®*.
North American red knots (Calidris canutus) migrate from win-
tering grounds in South America to breeding grounds in the
Arctic®?, and exploit spawning horseshoe crabs at their Delaware
Bay stopover site (Fig. 3). The horseshoe crabs migrate shoreward
into the bay to spawn”, providing a large pulse of eggs for birds
to consume’”. Bird body mass can increase 70-80% during their
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short (<1 month) stopover by feeding nearly exclusively on eggs®.
The success of red knot populations seems tied to the spawning
crabs, as they have declined in recent decades with increased fish-
ing pressure on horseshoe crabs™. It is apparent that red knots, and
presumably other birds, use Delaware Bay as a stopover solely due
to horseshoe crab spawning, as egg availability dictates movement
and distribution in the bay by red knots", and several species feed
extensively on eggs™”. Thus, it appears that spawning migrations
of horseshoe crabs adjust the migratory routes of avian consumers.
In fact, one subspecies (C. canutus roselaari) uses Delaware Bay’s
horseshoe crabs even though their breeding grounds lie far to the
west in Canada and Alaska®*2. We expect that the migrations of
other shorebirds are similarly affected by coastal movements of
marine fauna. For example, latitudinal progression of spawning by
Pacific herring (Clupea pallasii) structures the movements of surf
scoters (Melanitta perspicillata) from southern British Columbia
to southeast Alaska®. These birds track herring spawn along the
coast before turning inland, even though this feeding detour devi-
ates significantly from a direct path between overwintering and
breeding habitats.

Prey migrations may not only structure the routes of broader
predator migrations, but also define their endpoint. Seabirds
undergo large-scale migrations across large pelagic landscapes,
aggregating at islands or coastlines to breed. For example, Atlantic
northern gannets (Sula bassana) exhibit north-south migrations**,
with established breeding colonies in Newfoundland, Canada, for
western birds. The breeding locations selected by these birds allow
them to exploit several migrant fishes that pass by colonies. During
coldwater years, gannets primarily feed on capelin (Mallotus villo-
sus) that are in inshore waters as a result of spawning migrations*,
as well as migrant post-smolt Atlantic salmon (Salmo salar)".
In warmer years, these birds feed on a more diverse prey base,
including Atlantic mackerel (Scomber scombrus), Atlantic herring
(Clupea harengus), Atlantic saury (Scomberesox saurus), or short-
finned squid (Illex illecebrosus)®. Of these, Atlantic mackerel®,
Atlantic saury” and short-finned squid® are migratory. Therefore
it seems that even though northern gannets are highly opportunis-
tic feeders, their breeding migrations, colony locations and timing
of breeding allow them to exploit a variety of migrants regardless
of climatic regime*. And even though seabirds are migrating not
primarily to exploit prey but to breed, prey availability is a key pre-
dictor of reproductive success™**, demonstrating the value of struc-
turing breeding migrations to exploit migrants.

Future research should explore if further predator-prey systems
constitute migratory coupling, including movements of croco-
diles (Crocodylus spp.) in response to fish migrations™ and wilde-
beest (Connochaetes spp.) river crossings, trout feeding on insect
hatches®, and sharks responding to spawning fish aggregations™.
Water pythons (Liasis fuscus) can move up to 12 km to exploit sea-
sonal movements of dusky rats (Rattus colletti)*, our only reptilian
example. We still know very little about insect migrations relative to
their numerical dominance”, even though their life history can be
an energetic boon for predators®***. Lastly, future research should
attempt to understand the movements of not only predators but
also scavengers that exploit mass mortality events in migratory taxa
(that is, wildebeest drownings®). Research that characterizes the
scale of movements by consumers will help to understand the trad-
eoffs between benefits and costs of exploiting migrant prey.

Migratory coupling will not always occur, as the continuum of
predator responses to migrant prey also includes a lack of move-
ments or shifts in home ranges or territories (Fig. 1). In fact, escap-
ing predation is a benefit of migrations®~> and involves some of
the largest and most visible migrations such as ungulates of the
Serengeti and caribou (Rangifer tarandus ssp.) in north temperate
systems®. Thus, a wide variety of predator responses to migrant
prey exists, and we would expect that migratory coupling should
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Fig. 2 | Examples of migratory coupling structures. For each, the grey
dashed line indicates hypothetical prey migration, and the black and green
dots and arrows indicate predators and their movements, with green
shapes indicating those predators participating in migratory coupling.
Types of interaction are ordered by approximate scale of movements

by predators to exploit migrant prey. a, Predators structuring migration
routes to intercept prey; black dotted line indicates potential migratory
routes of predators if not for alterations due to migrant prey. b, Large-scale
movements by portions of populations (predator partial migrations) to
intercept prey. ¢, Large-scale movements by populations to intercept prey
(potential predator migrations). d, Tracking of prey migrants.

occur only when movements towards predictable pulses of migrant
prey results in greater fitness than staying in a single place. Further
insight into the conditions necessary for migratory coupling could
be obtained by comparing the benefits, costs and uncertainty expe-
rienced by predators that do or do not move to exploit migrant
prey. Focusing on these tradeoffs allows one to hypothesize about
conditions influencing likelihood of migratory coupling that future
research could examine.

A framework for the existence of migratory coupling. We hypoth-
esize that several factors influence the likelihood that migratory
coupling will occur (Fig. 4), including ecosystem productivity and
variability that influence alternative foraging opportunities for
predators. Even if migrants are numerically dominant and appear to
be part of the ‘optimal diet’®, they may not be followed if other prey
are of sufficient biomass and accessibility. Even if little other food is
available, the migrant prey pulse must represent a sufficient energy
source to induce movements. These tradeoffs are well illustrated
by Tundra gray wolves (Canis lupus) and barren-ground caribou
(R. tarandus groenlandicus) in the central Canadian Arctic, the latter
undergoing some of the longest terrestrial migrations in the world.
Tundra gray wolves follow herds of barren-ground caribou for up
to 500 km®**, exhibiting migratory coupling (Fig. 3). Wolves living
within the more productive boreal coniferous forest ecotone, how-
ever, generally do not follow barren-ground caribou, and rather rely
on resident prey®. Wolves exploiting smaller populations of Grant’s
caribou (R. tarandus granti) in the Alaskan Arctic also generally do
not follow herds, doing so only when availability of other prey is
low®. Similarly, spotted hyenas (Crocuta crocuta) can either migrate
to follow migratory ungulates”, or maintain territories but take
long foraging trips (‘commutes’) to feed on migrants”'. But in areas
with more temporally consistent prey availability, hyena territories
remain stable throughout the year’>”. Thus, both caribou-wolf and
hyena-ungulate dynamics demonstrate the potential for migratory
coupling to be influenced by the relative productivity of migrant
prey versus other prey (that is, habitat quality).

Predators must also be mobile to intercept or track migrant
prey (Fig. 4). For example, African lions (Panthera leo) of the
Serengeti are relatively immobile until offspring are several months
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old, which may constrain them from tracking migratory herds of
blue wildebeest (Connochaetes taurinus), zebras (Equus spp.) and
Thompson’s gazelles (Eudorcas thomsonii). Lions exploit migrant
prey as they pass through their home range’”, but do not track the
herds. Rather than participating in migratory coupling, they time
reproduction such that a surplus of prey (including migrant taxa)
coincides with cub rearing’®. Female brown bears (U. arctos) gener-
ally consume less salmon than males”’, presumably due to the risk
of infanticide’, yet females can still rely on salmon” and even move
across landscapes to track salmon spawning phenology®. This is
probably possible because cubs are mobile by the time salmon arrive
during summer and autumn, and adult females can to some extent
defend their cubs or avoid males locally. More work is needed to
understand why some predators evolved to synchronize young rear-
ing with migrant prey availability while others participate in migra-
tory coupling.

The combined effects of predator mobility and landscape con-
nectivity inform the modes of transport used and determine the
costs incurred by predators participating in migratory coupling
(that is, experienced energy landscapes®; Fig. 4). Maximum migra-
tory distances are greater in flying taxa than in swimming taxa,
which travel greater distances than walking taxa® (Fig. 3), and we
expect that the potential for migratory coupling increases with more
efficient modes of transportation (Fig. 4). Our examples of the larg-
est distances travelled by predators participating in migratory cou-
pling are predominantly flyers (for example, red knots and seabirds)
and swimmers in pelagic waters (for example, whales and salmon
sharks). However, swimming taxa in river network systems may
be more constrained by landscape connectivity than walkers. For
example, bears are able to exploit multiple salmon spawning events
within a single season, but aquatic consumers (such as non-anad-
romous Dolly Varden char (S. malma) and sculpins (Cottus spp.))
would have to travel much greater distances among stream channels
to exploit the same populations.

We hypothesize that migratory coupling would be more likely
with endothermic predators (Fig. 4). Ectotherms have low energy
needs and thus may restrict times of activity to when migrant prey
pass through, as found in many reptiles exploiting migrant or
breeding birds®*>*. Snakes in particular can excel in feast-or-famine
situations®, with physiological adaptations to survive long periods
without food®, and thus it is probably better to sit and wait for peri-
ods of prey availability than risk the costs associated with follow-
ing migrant prey (but see ref. ). This may be especially true for
terrestrial ectotherms, as the reduced cost of swimming may make
migratory coupling more likely by marine ectotherms. Thus, there
are inherent tradeoffs between taxa mobility and metabolic flexibil-
ity that can contribute to the likelihood of migratory coupling.

Further research should (1) identify further systems where
migratory coupling occurs or not (and the scale of movements by
predators) and (2) test which system- and taxa-specific characteris-
tics increase migratory coupling potential (Box 1). From the exam-
ples we have garnered, Pacific-salmon-bearing systems and their
predators provide fruitful opportunities to test hypotheses regard-
ing migratory coupling. Pacific salmon populations vary greatly in
size, and spawning grounds can represent gradients in both latitude
and elevation (and therefore system productivity) and potentially in
habitat fragmentation (and therefore landscape connectivity).

Potential ecological consequences of migratory coupling

A framework for interactions induced by migratory coupling.
Predators that move to track migratory prey may generate eco-
logical effects through two primary pathways: (1) the increase of
predator densities (and associated ecological functions) as preda-
tors move into new areas; and (2) the decrease in predator densities
in areas where predators move from. These pathways will occur in
four specific spatiotemporal windows: (1) original resident habitats
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of predators; (2) the corridor predators move along towards migrant
prey; (3) the site(s) where predators exploit migrant prey; and (4)
habitats used immediately after exploiting migrant prey prior to
returning to resident habitats (Fig. 5). The diversity of direct and
indirect effects of predators possible via these two pathways and
among the spatiotemporal windows traversed by predators has the
potential to greatly influence communities. Unfortunately, owing to
the lack of focus on predator movements in relation to migrant prey,
few concrete examples exist of such influences caused by migratory
coupling. However, we expect that well-established ecological phe-
nomena that occur due to other forms of spatial shifts in preda-
tors can be adapted to predator movements responding to migrant
prey. Here, we introduce some of the most likely pathways by which
migratory coupling can affect communities and their components.

Spatiotemporal structuring of food webs and communities. The
potential impacts of migratory coupling on food webs are varied
but largely untested (Fig. 5; Box 1). When predators leave resident
habitats to focus on migrant prey, predator-mediated effects may
relax. For example, salmon migrations can disrupt wolf-ungulate
coupling during the autumn spawning period, which could season-
ally reduce pressure on ungulates®. In response, prey species may
reduce vigilance and increase foraging time. Other predator species
(for example, meso-predators) may experience competitive release

(Fig. 5a). Once moving along corridors and to where migrant prey
are exploited, predators may exert mortality and non-consump-
tive effects on prey, and suppress foraging by competitors. Where
predators intercept migrant prey, predator effects are exerted most
strongly on the targeted migrant prey (that is, increased interaction
strength over a contracted spatial area; Fig. 5b). Other predators in
the system, however, may have to compete with those participat-
ing in migratory coupling, seasonally alter their prey specialization
(that is, niche width), or be displaced (Fig. 5¢). For example, wolves
and brown bears can compete for spawning salmon®, while black
bears (U. americanus) are often displaced by brown bears exploit-
ing summer salmon spawning grounds®®. Although not a result
of migratory coupling, penguins (Pygoscelis adeliae) can switch
prey types and increase foraging trip durations upon seasonal
arrival of mobile cetaceans, presumably due to competition®. Once
the migrant pulse ends or moves beyond reach of predators, prey
switching may occur (Fig. 5d). For example, wolves can switch from
caribou to moose when caribou become unavailable®, and hyenas
will switch from superabundant migratory wildebeest to more resi-
dent prey species”. The impacts of prey switching are probably tied
to the duration of the predators’ presence prior to returning to resi-
dent habitats.

Migratory coupling may also influence community structure
by inducing seasonal trophic cascades. Trophic cascades are the
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Fig. 4 | Hypothesized conditions expected to generate gradients in
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in weak or lower probabilities of a migratory coupling occurring, whereas
those on the right are more favourable.

Box 1| Key questions that researchers and resource managers
could consider when examining predator and prey species and
potential migratory coupling that may be occurring, and its
impacts for ecology and conservation biology

o How prevalent is migratory coupling?

o Under what conditions is migratory coupling most likely?

o How does migratory coupling affect prey, predators and
communities?

o Can migratory coupling contribute to food web stability?

o On what scale of predator movements is migratory coupling
functionally different from other forms of predator-prey
interaction?

o How will climate change affect migratory coupling?

o What is the role of anthropogenic stressors (for example,
land development, exploitation and so on) in the presence or
persistence of migratory coupling?

o What s the conservation status of predators and prey partak-
ing in migratory coupling?

ability of predators to influence multiple lower trophic levels (for
example, primary producers) by mediating the impacts of a con-
sumer, usually directly via predation®”. Ref. 7 demonstrates that
spillover by a top predator (cod; Gadus morhua) could induce tem-
porary (that is, seasonal) trophic cascades in nearby communities.
When cod spilled over into the nearby gulf during summer periods
when they were abundant, herring populations decreased and zoo-
plankton densities increased, demonstrating the ability of preda-
tor movements to alter community structure. Similarly, as sea ice
cover decreases in the Ross Sea, collective consumption by mobile
minke whales (Balaenoptera bonaerensis) and orcas, as well as resi-
dent penguins (P. adeliae), is hypothesized to decrease mid-trophic
level consumers, and ultimately lead to a reduction in grazing of
phytoplankton®. Neither of these studies are examples of migratory
coupling, but demonstrate that seasonal movements of top preda-
tors can alter community structures via temporary trophic cascades,
and contribute to a growing understanding that trophic cascades
can be transient”.

More broadly, we hypothesize that migratory coupling could
contribute to community stability. Migratory coupling provides
communities with predators that are capable of exploiting niches
revealed via seasonal variability that promote stability’**. Predators
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capable of exploiting abundant prey across space in theory can
increase food web stability via moderating the impacts of abundant
prey’®”, and it has been suggested that similar seasonal increases in
consumption on such prey could have similar stabilizing effects®™.
Migratory coupling could provide such spatiotemporal variability
in predation pressures on abundant prey*.

In short, migratory coupling is a result of bottom-up processes,
but can result in top-down influences on communities by direct
and indirect effects of predators (Fig. 5). Highly mobile preda-
tors can access prey across ecosystems, maintaining connectivity
across broad landscapes” in a manner similar to prey migrations’.
Thus, well established top-down effects of predators could be
more dynamic than currently appreciated via migratory coupling.
Therefore, the need remains to understand the impacts of temporal
variability in food webs and ecosystems®, particularly in the context
of migratory coupling. Research should focus on not only quantify-
ing the effects of migratory coupling but also understanding what
characteristics lend themselves to these effects (Box 1). In partic-
ular, the absolute distances travelled by predators relative to prey
(or vice versa) may affect the ecological consequences of migratory
coupling. For example, if the absolute magnitude of the migration
by prey is small relative to the predator’s movements (for example,
migrant right whales exploiting vertically migrant copepods), then
the coupling may be functionally equivalent to herbivore migration
(that is, a consumer migrates to exploit an available resource that is
seasonally, but not spatially, distinct). More research is needed to
determine at what specific scales migratory coupling may be func-
tionally distinct from other forms of foraging (Box 1).

Conservation and management implications

Migratory coupling often involves two key subjects of conserva-
tion and management: migratory animals and top predators. Both
migrants and predators are threatened by a suite of anthropogenic
forces, including habitat loss, fragmentation and physical barri-
ers'"', resulting in population declines'**'**. Therefore, the profit-
ability of migratory coupling may decline for predators as populations
of migrant prey decrease (although intraspecific competition may
be reduced if predator populations are reduced). Reductions in
energy gain by predators could be further compounded by cli-
mate change if energy costs to participate in migratory coupling
increase. Migratory phenologies are shifting in response to climate
change'®"'%, as well as migratory costs'*>''°. Predators will need
to alter their own phenology to successfully exploit migrant prey
(for example, ref. ''") to avoid temporal mismatches. Furthermore,
the routes used by predators during migratory coupling may not
be the same as those of prey, even without climate change effects.
Connectivity is actively managed for many migrant prey, but these
corridors may not be sufficient for predators. Even when routes
are shared, predators may be more averse to traversing areas with
increased human activity''>'”?, and therefore may require wider or
less fragmented corridors. This is of particular concern if corridors
include livestock pastures, given worldwide concern for depreda-
tion risks'**-'*°. Thus, the combined consequences of anthropogenic
impacts on predators participating in migratory coupling have the
potential to be severe.

Conclusions

Here we present the concept of migratory coupling: the ability for
migrant prey to induce movements in predators. We believe this
phenomenon occurs across taxa and ecosystems, but is rarely quan-
tified and is understudied, resulting in many unanswered questions
(Box 1). The interactions of migrants and their mobile consumers
represent a potential new frontier in ecology that effectively merges
the fields of movement ecology'”’, landscape ecology and feeding
ecology, and highlights the importance of spatiotemporal dynamism
in ecological systems. The complex relationships expected within
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Fig. 5 | Potential community-level impacts of migratory coupling at
resident habitats, predator movement corridors and site of exploitation

of migrant prey. a, As predators leave their resident habitat to intercept or
track migrant prey, they may experience reduced competition for prey. b, As
predators move through corridors towards migrant prey, they may exploit
new prey populations (adaptively forage) and exert competitive pressures
on resident consumers. ¢, On reaching migrant prey, consumers may exploit
the resource exclusively, resulting in increased interaction strength between
the two populations. In addition, competitive and potentially aggressive
interactions may displace other consumers that would otherwise attempt to
exploit the resource. d, After the migrant pulse ends (or escapes the reach of
mobile consumers), predators may again employ adaptive foraging. If such
pressures on prey are sufficient, a seasonal trophic cascade may occur. The
+ signs represent the net change in interaction strength resulting from the
entry or exit of migrant predators or prey.

migratory coupling will be further affected by climate change, and
changing use and demands for land and water. These potential
impacts are of particular concern due to large-scale declines both
in migrant prey'™ and predators''®'”’. Thus, even though not suf-
ficiently studied, participants of migratory coupling will probably
be of high management and conservation concern, and may already
be in peril as an ecological phenomenon. We therefore encourage
researchers to recognize the occurrence of migratory coupling, test
factors influencing its occurrence, and investigate its potential eco-
logical consequences.
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