
onnec~ivi~,, Connectivity often is discussed in terms of the mechanisms used to achieve

or maintain natural connectivity between patches, namely, corridors or link-
Scott Harrison and Joan Voller ages. However, corridors are not always necessary to maintain connectivity.

,,’N-~ Individual patches that are suitable for a species to move through or live in

(’-J’\ may constitute connectivity (Merriam 1991a). Corridors may be defined
’ natural features such as riparian habitats along a water course or human-

built features such as fencerows. The use of the word corridor often implies

’a linear remnant of naturally occurring vegetation that allows movement
of individuals or genes between patches of natural habitat’ (Harris and Scheck

1991). The following are other definitions of mechanisms for maintaining

connectivity.
Corridor, faunal dispersal corridor, movement corridor or conservation corridor:

a ’linear remnant’ of vegetation, unlike the surrounding vegetation, that
Definitions connects at least two historically connected patches (Saunders and Hobbs
Connectivity is an ecological term that describes connections among habi- 1991a; Hobbs 1992). A naturally occurring or restored strip of landscape
tats, species, communities, and ecological processes. Connectivity enables that connects larger patches of similar habitat; the strip functions as a move-
the flow of energy, nutrients, water, disturbances, and organisms and their merit route for individuals or for gene flow of native flora and fauna (Harris
genes at many spatial and temporal scales (Noss and Harris 1989; Noss 1991). and Atkins 1991; Harris and Scheck 1991). Any habitat through which an
Connectivity for fauna can be measured as the probability that a species animal has a high probability of moving (Noss 1991).
will move between patches in the landscape (Taylor et al. 1993). These move- Convex corridor: a corridor that has greater height than the surrounding
ments depend on how close the patches are and how well the patches are matrix, such as a hedgerow, forest in clearcut or agriculture, and shelterbelts
connected (Taylor et al. 1993). As connectivity between patches is lost, the (Gates 1991).
patches become more isolated and the landscape becomes more fragmented. Concave corridor: a corridor that is lower in height than the surrounding

matrix, such as a powerline, railroad, trail, and highway right-of-way (Gates

1991).
Strip corridor: a corridor that is wide enough to contain interior habitat

(Forman 1983; Hobbs 1992).
Line corridor: a corridor that is thin enough to have an edge effect through-

out (Forman 1983; Hobbs 1992).
Sink corridor: a corridor that entices animals away from one patch but fails

to take them to another patch (Forman 1991; Simberloff et al. 1992).
Riparian or stream corridor: a linear landscape of natural habitat that in-

cludes the stream or waterway and the portion of landscape up to and in-

cluding the level where vegetation may be influenced by high water or flood-
ing and by the ability of soils to hold water (Naiman et al. 1993).

Utility or transportation corridor: a linear strip of development through an

area of natural vegetation, such as a trail, railroad, powerline, highway right-
of-way, gas pipeline, and so on.

Underpass or runnel: human-built structures that enable faunal move-

ment across or under utility corridors, such as highways (Simberloff et al.

In forested landscapes, connectivity describes the linkages among areas of forest 1992).

cover. In ae Windbreak or shelterbelt: a convex corridor or linear b~lt of trees in an- -~.where there is no disturbance, the level of connectivity, is 100%.
(Photogr; /cott Harrison) agricultural setting used to decrease wind and soil eros ble 1991)..



Greenway: a linkage of natural or planted vegetation that connects open Wilson and Willis (1975) went on to propose the use of corridors as 

spaces such as parks, recreational areas, nature reserves, cultural areas, method to decrease the isolation of habitat fragments and thus decrease the

and historic features, and that follows natural (rivers, streams, ridges) likelihood of losing natural diversity. Wilson and Willis (1975) and Simberloff

human-built features (roadsides, railroads, canals); trails are not considered and Abele (1976) proposed that to preserve populations of unique biota

greenways but may be part of them (Hay 1991). and habitats, it may be better to have several small, connected reserves rather

Forest Ecosystem Network: linkages are created to maintain the dynamics than one large reserve. They argued that species seldom become extinct in

of natural forest ecosystem processes, provide relatively undisturbed inte- all parts of their range at the same time, and there were dangers in putting

rior habitat, and aid in recolonization, dispersal, and movement (McDougall all individuals of a given species into one refuge. For example, the heath

1991). hen (Tympanachus cupido cupido) became extinct when a disease common

Landscape linkage: corridor within which community and ecosystem proc- to poultry infected the last remaining birds in their single refuge (Simberloff

esses occur, allowing movements to occur over generations (Csuti 1991). and Cox 1987). However, Simberloff and Cox (1987) acknowledge that there

Biogeographic landbridge: large linkages that aid in the intercontinental is a limit to how small a reserve can be. Other studies also have demon-

movement of complete communities, such as the Isthmus of Panama strated that there is a limit to how small and isolated a reserve can be and

(Simberloff et al. 1992). still retain its natural faunal assemblage. Newmark (1987) studied 14 west-

Stepping stone effect, discrete refuges: a series of distinct patches that may ern North American parks. Thirteen of the 14 parks had lost 43% of their

act as a corridor for such species as migr~.tory waterfowl (Date et al. 1991; original mammalian assemblage. Only the large area linking several parks,

Simberloff 1992). the Kootenay-Banff-Jasper-Yoho, had managed to maintain all its original
mammalian fauna.

Background ~ In 1970, Levins introduced the metapopulation model. The fundamental

The concept of corridors was first proposed by Simpson (1936), who used metapopulation model is an interconnected group of populations where

the term to describe situations in which two biogeographically separate re- there is interchange of individuals. Some populations may experience local

gions came close enough to exchange fauna (e.g., the Isthmus of Panama) extirpations, but recolonization by connected populations prevents the

(Simpson 1940). His view of corridors wa,,; on a much grander, continental overall extinction of the species (Merriam 1991a). This theory assumes that

scale than we generally consider today. Although many ecologists are again (1) more than one mainland source exists, and (2) recolonization is not 

rare and limiting factor. Metapopulation theory also incorporates the ef-pointing out the importance of this continental scale for maintaining con-
nectivity for wide-ranging fauna (Noss 1992). More recent views of corri- fects of heterogeneity within and among patches used by different

dots as mechanisms to maintain connectivity within a landscape began populations (Merriam 1991a).

with Preston (1962). He concluded that a park could not retain the corn- Metapopulations proved to be an attractive model upon which to base

plete inventory of fauna that would occur in a larger area, but corridors habitat management. Support for the metapopulation model increased, in

between reserves may prevent isolation and total faunal collapse, part, because some ecologists became disillusioned with conservation strat-

The early corridor work was followed by MacArthur and Wilson’s (1967) egies that conserved species numbers rather than species natural diversity

Theory of Island Biogeography. This theory states that the number of species (McEuen 1993). Fragmentation was viewed as having the effect of convert-

on an oceanic island represents a balance between immigration and extinc- ing continuous, stable populations into increasingly unstable meta-

tion, and is a function of the island’s area and the degree of isolation, populations. The conservation movement soon adopted the idea that

MacArthur and Wilson (1967), and later Wilson and Willis (1975), proposed populations require links among patches, and that the solution for the con-

that ’habitat islands,’ created through habitat fragmentation, were similar servation of many species consisted of multiple reserves linked by corri-

to true oceanic islands. They suggested that the number of species that would dots. Empirical data, however, reveal that there are few populations that fit

reach equilibrium on these habitat islands was a function of the area and the basic model. Harrison (1991) suggests that there are different, more

the degree of isolation from a ’mainland’ source. As an area became more common types of metapopulations: source-sink populations, patchy

isolated, its natural diversity would decrease until it reached a new, lower populations, and non-equilibrium metapopulations. To determine which

equilibrium. Field data collected by Diamond (1975) in New Guinea and model best describes a population, one requires an understanding of the

Terborgh (1974) on Barro Colorado Island in the Panama Canal supported population’s dynamics, including the role of dispersal, recolonization, or

this hypothesis. ~¢" ~ gene flow.



~-’ Many studies on the use and importance of corridors have involved small

mammals and birds (Bennett 1990; Merriam and Lanoue 1990; Saunders

and de Rebeira 1991). Merriam and Lanoue (1990) found that white-footed
mice (Perornyscus leucopus) preferred fencerows to other landscape types.

Data from Fahrig and Merriam (1985) suggested that isolated populations

ot white-footed mice had lower growth rates and were more prone to ex-

tinction than connected populations. Bennett (1990) observed that small
mammals frequently used corridors between forest patches and that corri-

dors maintained continuity among isolated populations. Saunders and de

Rebeira (1991) observed that as native vegetation decreased, so did native

fauna. Their study indicated that linkages between patches of habitat could

slow or halt faunal relaxation (decreases in the number of species in an
areal caused by fragmentation of the habitat.

A study in the eastern United States (MacClintock et al. 1977) inferred

that corridors were important for birds living in a fragmented habitat.
MacClintock et al. (1977) indicated that fragmentation was a serious prob-

lem, and that it had detrimental effects on neomigrants and interior habi-

tat bird species. The study demonstrated a relationship between habitat tract
-~Female spruce grouse will make seasonal movements of up to 30 km one-way. Thesize and avifaunal composition. There was one exception, where a 3S-acre
level of connectivity in the landscape is probably an important factor affecting

site supported a greater number of bird species than many of the larger where spruce grouse are found and how they get to and from these areas.
preserves; unlike the larger preserves, however, this site was connected by a (Photograph by Scott Harrison)
corridor to a 400-acre site that was connected by corridors to a lO,O00-acre

forest. The species common in the 400-acre site were also common in the statistical rigour. Nicholls and Margules (1991) discuss MacClintock et al.
3S-acre site, which, with its corridor, also supported breeding pairs of inte- (1977) and provide options for study designs intended to test the effective-
riot habitat species. MacClintock et al. (1977) concluded that forest species ness of connections in existing landscapes.
could breed in fragments provided the fragments were attached to larger Harrison et al. (in press) is one example of a study that is attempting 
tracts of forest, achieve statistical rigour at a relatively large spatial scale of research. This

Similar movement patterns have been observed in other species, suggest- study is examining the effects of landscape connectivity on the ecological
ing that connectivity enhances a population’s resilience. Fifty moves by 31 processes of natality, mortality, movement, and dispersal. After considera-
voles (Clethrionornys glareolus) were noted between a small patch and large tion of some ecological and logistical factors, Harrison et al. (in press) are
patch of forest along a corridor, whereas no moves were noted between a studying 100 ha patches of forest in 400,000 ha of British Columbia’s sub-
small patch and large patch of forest of similar distance without a corridor boreal spruce forest (Picea ~glauca x engelrnannii). They are quantifying the
(Szacki 1987). Two mule deer herds (Odocoileus hemionus) in the Sierra level of connectivity to each of the patches as low or medium based on the
Nevadas used a specific migration corridor that joined their fragmented percentage of connections remaining after logging. They also are interested
seasonal ranges (Kucera and McCarthy 1988). The loss of this migration in the effect of increases in population density; therefore, the resulting study
corridor was equated to the loss of deer. A study of cougars (Fells concolor)in layout is a factorial experiment with two factors and two levels. In total,
the Santa Ana Range of California concluded that cougars used corridors they selected eight forest patches, each 100 ha, to allow for replication of all
and that the loss of the corridor would guarantee the loss of cougars in treatment units. They chose spruce grouse (Dendragapus canadensis) as their
isolated areas of their range (Beier 1993). study species because they felt it had characteristics that made it well suited

Still, there are few data on the role of connectivity in landscapes. It is for a study of landscape connectivity.
a challenge to implement studies of landscape connectivity and its effect As studies continue, so do discussions about ways to address the issue of
on ecological processes. Ecologists try to balance the need to work at suit- connectivity. Simberloff and Cox (1987) present many s,~lient points about

able spa ~les with research designs that have an appropriate level of the use of corridors for conservation efforts in Florida. T ’~ation in Florida



differs from that in most other areas of North America in that Florida is designed to protect fish habitat. In Australia, a number of authors proposed
facing reconstruction of habitats to provide corridors for species movement the use of corridors to provide a linked forest landscape (see Saunders and
rather than maintenance of natural connectivity. Nevertheless, the authors Hobbs 1991b). In British Columbia, the use of Forest Ecosystem Networks
raise points that are applicable elsewhere, such as a concern over the in-

creased exposure to humans and predators of animals using corridors. An-

other concern is economic: is it wiser to spend money on buying up land Table 3.1

for corridors or on purchasing land for large reserves? This debate sparked a Potential advantages and disadvantages of corridors
series of articles in which Noss (1987) and Simberloff and Cox (1987) 

sented the advantages and disadvantages of corridors (Table 3.1). Advantages Disadvantages

Advocates of corridors argue that linkages should be established or main- 1 Increase immigration rate to a 1 Increase immigration rate to a
rained only where such connectivity occurred in the recent past (Harris and reserve, which could: reserve, which could:
Scheck 1991; Saunders and Hobbs 1991a~. This approach defuses many of (a) increase or maintain species (a) facilitate the spread of epidemic
the concerns about corridors opening up dispersal pathways for exotic or richness and diversity (as predicted diseases, insect pests, exotic species,

’weedy’ species (McEuen 1993). Also, Hess’s (1994) modelling of disease trans- by island biogeography theory) weeds, and other undesirable

mission demonstrated that only under very restricted conditions would species into reserves and across the

corridors lead to metapopulation extinctions. He concluded that modelled landscape
(b) increase population sizes (b) decrease the genetic variationpatches connected by corridors generally had fewer metapopulation

particular species and decrease among populations or
extinctions than isolated patches. It also was thought that outbreeding de- probability of extinction (provide sub-populations, or disrupt local
pression (caused when increased gene flow between populations leads to ~ a ’rescue effect’) or permit adaptations and coadapted gene
loss of local variants and homogenizatio~l of gene pools) in naturally con- re-establishment of extinct local complexes (’outbreeding
nected populations was unlikely to be a problem (Coates 1991). As few populations depression’)

one or two individuals moving into an area each decade could be sufficient (c) prevent inbreeding depression and

to retain genetic diversity (Mann and Plummer 1993). Conversely, studies maintain genetic variation within

indicated that inbreeding depression (caused by the isolation of a popula- populations

tion) could occur in isolated populations such as the Florida panther (Fells 2 Provide increased foraging area for 2 Facilitate spread of fire and other

concolor coryi). Of all adult panthers known, only eight were genetically wide-ranging species abiotic disturbances (’contagious

unrelated, and all adult males found in recent years have exhibited 90%
catastrophes’)

infertile spermatozoa (Harris and Scheck ~.991). 3 Provide predator-escape cover for 3 Increase exposure of wildlife to
movements between patches hunters, poachers, and other

Other biologists, such as Hobbs and Hopkins (1991), believe that there predators
also may be a role for corridors in a cha~ging climate, although they ac- 4 Provide a mix of habitats and 4 Riparian strips, often recommended
knowledge that it is difficult to determine. They propose that corridors successional stages accessible to as corridor sites, might not enhance
may have the potential to allow plants and animals to make landscape- species that require a variety of dispersal or survival of upland
scale movements along the changing climate gradient to avoid adverse habitats for different activities or species

environments, stages of their life cycles

Historically, ecologists studied different elements of the landscape as sepa- 5 Provide alternative refugia from 5 Cost, and conflicts with conven-

rate entities. Forman (1983), Noss (1983), and others (Forman and Godron large disturbances (a ’fire escape’) tional land preservation strategy to

1981; Harris 1984; Franklin and Forman 1987; Saunders and Hobbs 199 la) preserve endangered species habitat
(when inherent quality of corridorbegan to promote a different approach to the study of landscape ecology
habitat is low)

that focused on the whole landscape rather than the individual parts (Forman 6 Provide ’greenbelts’ to limit urban
1988). This new discipline depended substantially on the use of corridors sprawl, abate pollution, provide
and connectivity (Noss 1983; Harris and Scheck 1991). recreational opportunities, and

The benefit of corridors, for larger landscape areas was recognized follow- enhance scenery and land values
ing some of the~ use of corridors as streamside and ~ n strips Source: Noss (1987)



(FEN) was suggested as an approach to managing biodiversity across a land- Providing habitat and movement routes are predominant themes in main-
scape (McDougall 1991). The purpose of a FEN was to maintain natural taining connectivity. The premise is that if suitable habitats are connected,
forest ecosystem processes, to provide interior habitat, and to allow for fauna will move among patches to use resources, recolonize areas, and main-
dispersal, recolonization, and movement. These FENs would be composed tain gene flow (Merriam 1991b). Dispersal and gene flow are key features 
of reserves, corridors, and buffers. In 1991, Noss, Soul6, and others founded these movements. Dispersal is the movement of organisms away from their
the Wildlands Project, the largest landscape plan ever proposed (Mann place of origin; gene flow is the movement of alleles due to the dispersal of
and Plummet 1993). This project intends to establish a network of corri- gametes of offspring (Noss 1991). Harris and Scheck (1991) present 
dors, reserves, and buffers across North America to maintain continental reasons organisms disperse:
connectivity.

¯ to forage for resources that are patchy in space, such as food, mates, or
Ecological Principles special habitats

Maintaining Connectivity ¯ to exploit resources that are sporadic in time

Connectivity is maintained in a landscape when there is a continuity of ¯ to exploit seasonal environments (e.g., migrations)
¯ to accommodate different life stageshabitats and processes along environmental gradients (Noss 1991). Con-
- to return to a birthplacenectivity of ecological processes (e.g., dispersal, predation, fire, flooding) 

as important as connectivity of habitats. The collective habitat requirements ¯ to colonize a new, local environment

of species need to be viewed as interacting, functional components of the ¯ to extend range distribution
¯ to accommodate climate changelandscape ecosystem (Noss 1991). The primary intent of management should

~ ¯ to colonize new islands or continents.be to maintain natural connectivity at many scales, not to reconnect re-
cently isolated habitats (Noss and Harris 1989).

They also discuss the time and distances associated with these dispersals
(see Table 3 in Harris and Scheck 1991). These spatial and temporal consid-
erations of dispersal are important. If there are barriers to long-term move-
ments over great distances even with corridors in place, broad-scale reten-
tion of habitat, rather than corridors, may be necessary to maintain
connectivity (Merriam 1991b). Nuthatches (Sitta europaea) in fragmented
Belgian habitats had dispersal distances several times larger than nut-
hatches in more forested landscapes (Matthysen et al. 1995), and young
nuthatches were less likely to move through the less connected landscape
once they had settled. Haas (1995) found that for adult American Robins
(Turdus migratorius), Brown Thrashers (Toxostoma rufum), and Loggerhead

Shrikes (Lanius ludovicianus), movements between patches were rare but
occurred significantly more frequently when sites were connected by a
corridor.

Connectivity is believed to be important for viability of faunal
populations (Taylor et al. 1993). The loss of connectivity, often discussed
as fragmentation, is considered by some to be the greatest threat to natu-
ral biological diversity (Harris 1984; Wilcox and Murphy 1985; Wilcove et
al. 1986; Noss 1991). The loss or gain of only a few species can affect many
other species and destabilize the whole community (Wilson and WillisEcological processes are fundamental components of forested landscapes. Processes

are characterized temporally by rates and spatially by flows. Maintaining 1975). Reductions in the levels of neotropical bird populations have been

connectS- " ~intended to maintain the natural continuum of these ecological shown for fragmented habitats (MacClintock et al. ~"-~. These migrant
rates ar ). (Photograph by Scott Harrison) birds have lower dispersal and reproductive rates a ~ibit specialized
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insectivorous feeding strategies. As connectivity is lost and habitat patches
become isolated, the neotropical migrants are outcompeted by resident ~ : . ......: ........
birds that are feeding generalists and that have all year to recolonize frag-

mented habitats (MacClintock et al. 1977). Populations of white-footed

mice living in isolated forest patches in agricultural landscapes have lower

growth rates and are more prone to extinction than populations living in
forest patches linked by fencerow corridors (Fahrig and Merriam 1985).

In areas with extensive human disturbance, natural connectivity often

has been lost. In Florida no natural communities are pristine (Noss and

Harris 1989), and habitat management must focus on the restoration, rather

than maintenance, of connectivity. This is a different situation from areas
where human disturbance and habitat fragmentation are less severe. Even

authors who question the cost-effectiveness of corridors as mechanisms for

restoring connectivity in Florida’s severely fragmented landscapes acknowl-

edge that natural connectivity is important and should be retained before
landscapes are disturbed (Simberloff and Cox 1987).

Connectivity should be maintained at the landscape level (Harris and

Scheck 1991; Merriam 1991b; Noss 1991). Taylor et al. (1993) define land-
This 1996 photograph of the Bowron clearcut in central British Columbia showsscape connectivity as the degree to which the landscape facilitates or im-
how the level of connectivity in portions of this 55,000-ha clearcut has remainedpedes movement among resource patches. A landscape unit may be a moun- ~ow 12 years after logging. (Photograph by Scott Harrison)

tainous watershed of 5,000 ha or an undulating plateau of 100,000 ha. In

either case, the landscape unit is a distinct, measurable unit with a recog-
objectives must acknowledge that the mechanisms used to maintain con-

nizable and repeated cluster of ecosystems and disturbance regimes (Forman nectivity will be required for decades or centuries (Csuti 1991).
and Godron 1981). Connectivity objectives should be set for each land-
scape unit. Objectives should be specific and focused on issues such as the

Mechanisms for Maintaining Connectivi~
viability of specific target species (Soul~ 1991); rare and threatened species

Linkages are mechanisms by which the principles of connectivity can be
must receive special consideration (Bennett 1991). Csuti (1991) states achieved. Although the definitions of linkages vary, all imply that there are
connectivity objectives should address the stabilization of natural biologi-

connections or movement among habitat patches. Corridor is another term
cal diversity, not just a reduction in the rate of species loss.

commonly used to refer to a tool for maintaining connectivity. Csuti (1991)
ConnectiviW objectives need to account for all habitat disturbances within differentiates between the functions of corridors and linkages: corridors

the landscape unit (Csuti 1991). The objectives must consider the duration provide only pathways for movement, whereas linkages enable ecosystem
and extent to which different disturbances will alienate habitats. Fencerows processes to continue. Therefore, the successful ~nctioning of a corridor or
that maintain connectivi~ in an agricultural landscape (Merriam and Lanoue

linkage should be judged in terms of the connectiviW among subpopulations
1990) would need to be maintained indefinitely if the surrounding land and the maintenance of potential metapopulation processes (Merriam
remained agricultural. Conversely, linkages that maintain connectivity in a 1991b).
newly logged landscape could be replaced by other areas within the land-

Noss (1992) uses the term linkage to emphasize the role of faunal move-
scape as the new forest grows. However, Harris (1984) states that in the ments as part of the overall ecosystem function. Linkages provide routes
managed forests of the future, reserves may be ’islands’ in a sea of short- for movement and dispersal, and habitat for non-mobile organisms; they
rotation plantations, and that these plantations will not act as source pools often encompass special habitats that are distinct in the landscape, such
to recolonize the reserves. Thus, before corridors of old-growth habitat are as riparian habitats. Linkages also provide avenues for long-distance range
replaced by younger stands, there should be evidence that the new forest shifts to enable species to adapt to gradual, long-term environmental
will provide habit)~ -~*ributes similar to those of the original l~’-~ge (i.e.,

changes such as global warming. Fo- (1983) presents four major func-
complex forests ~ ~cturally simplified plantations). In ~s, the tions of corridors:
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¯ to enhance the movement of flora and fauna 1993). MacClintock et al. (1977) felt that most forest species would sustain
¯ to act as semi-permeable barriers to movement across the width of the breeding populations in larger fragments of habitat (thousands of acres)

corridor (the effects of water runoff, mineral-nutrient runoff, or winds provided the fragments were linked to larger forest tracts.
can be moderated) Despite gaps in our understanding of the mechanisms for maintaining

¯ to provide habitat for some species connectivity within landscapes, it is better to retain corridors and then as-
. to provide sources of environmental and biotic effects on the surround- sess their role than to lose corridors and find out they were important

ing matrix (organisms may move from the corridor to the surrounding (Saunders and Hobbs 1991a). Bennett (1991) summarizes the situation 
matrix, colonizers may disperse, the corridor may moderate the local end follows:
vironment through shading or deposition of leaf litter).

Despite our limited knowledge concerning the use of corridors by plants
The particular fauna that will benefit from linkage networks are often and animals, we must proceed with the designation and management of

inferred from species’ life histories, although data are limited on the extent corridors on the basis that they are beneficial to nature conservation. Until
to which linkages will be used. Bennett (1991) categorizes species by their further knowledge is available, management should endeavour to: retain
ecological characteristics in order to speculate about their use of linkages existing corridors and corridor networks; maintain corridors as close to a
and corridors: ’natural’ or ’pristine’ state as is possible, in order to leave future manage-

Interior versus edge species. Species that can use habitat edges predominate ment options open; and avoid activities or disturbance that will reduce
among animals known to use corridors, but they may not need to use the corridor width or lead to an increase in ’edge’ effects in the corridor.
corridor for movement. Species typical of habitat interiors have a greater

need for corridors to minimize population isolation, but they are more lim- ,,,Corridor Location and Design
ited in their use of corridors. Predation along habitat edges is believed to be Corridors are seldom thought of as single strips of natural vegetation but
an important influence on interior species and their ability to use corridors rather as an integral part of an interconnected landscape. The specific pur-
effectively, pose of a corridor will influence its location (Harrison 1992). The location

Habitat specialists versus generalists. Because of specialized habitat require- of corridors is important because corridors attempt to accommodate so many
ments, certain species occur in low densities, and their conservation status aspects of faunal ecology: species movement type and magnitude, immigra-
would be enhanced by corridors that effectively link populations. However, tion and emigration rates, movement rates, habitat requirements, and in-
specialized habitats may not be available or are difficult to incorporate and teractions among organisms (Soul6 1991).
manage in corridors, thus limiting the value of the corridor to these species. Corridor networks should link ridgetops and valley bottoms and encore-
In contrast, species with generalized habitat requirements are more likely pass a diversity of habitats and topographic gradients (Noss and Harris 1989;
to use corridors, but because of their wider habitat tolerance they may not Noss 1991). Lindenmayer and Nix (1993) found that corridors that linked
need to do so. the valley bottom to the ridgetop had more species use than corridors lo-

Body size and scale of movement. Large species and those capable of longer cated only along a midslope. Similarly, riparian habitats are often candi-
regular movements are more likely to be able to use corridors for direct dates as corridors because of the ecological importance of these areas and
movements by individuals. They may also be less vulnerable to predation because the dendritic drainage patterns usually link midslopes and valley
within the corridor than are small animals and those that move shorter bottoms (Harris 1984). However, the maintenance of riparian corridors alone
distances per unit time. However, smaller and less mobile animals may may not be suitable for some upland species (Noss 1991). In general, corri-
maintain a resident population within the corridor, which in turn serves as dor location and design should reflect the ecology of an area. Corridors
an additional source of dispersing individuals, should be designed so that they remain functional after a human-caused or

In general, species that need to use corridors are those that have an obli- natural disturbance and until the surrounding habitat matrix can return to
gate relationship with natural vegetation and are dependent on the rem- a pre-disturbance state.
nant system of habitat (Bennett 1991). Moreover, even relatively little use Different organisms have different dispersal capacities (e.g., birds and bats
of corridors may be enough. In a population model examining the status of versus terrestrial snails and plants), and a movement corridor for one spe-
the endar

~ Florida panther, one or two dispersals every decade was
cies may be a barrier to another (Noss 1991). Informat’

~ the require-enough the population from going extinct (Mann and Plummer , ments for the full gamut of native species is therefore red to design



(1991) cite an example where introduced landscape features have resulted

in the loss of native biological diversity: trees planted as windbreaks on the
Prairies provided an unnatural corridor; Yellow-Shafted Flickers (Colaptes

azlratus) followed these corridors westward and interbred with the western

Red-Shafted Flickers, resulting in the loss of the subspecies variation.

Corridor Width

The suitability of a corridor for a particular species may depend on behav-

iour, physical aspects of the landscape, or distance between patches. Scale
also influences the definition of a corridor; for example, fencerows can pro-

vide linkages for small mammals but not for grizzly bears (Ursus arctos) or

cougars. Saunders and de Rebeira (1991) found that birds used vegetated

connections as narrow as 4 m for movement; however, wide-ranging, large

mammals require landscape-scale corridors (Noss 1991). Some authors sug-
gest that corridor width must be established in relation to the movement

ability of a species, otherwise the corridor may act as a sink habitat rather

than a channel (Saunders and Hobbs 1991a; Soul~ 1991). Csuti (1991) points
In contrast to more typical alpine mountain goat (Oreamnos americanus) out that the concerns about wide corridors and ’sinks’ is based on a view of
populations, some mountain goats inhabit river canyons surrounded by forested corridors as strictly travel routes. He notes that if a corridor is wide enough,
habitat. For these canyon-dwelling goats, it is unclear whether the forest acts as a ~ome species will maintain a population within it and will eventually die
corridor or a barrier. (Photograph by Georgie Harrison)

natural deaths within the corridor.

Ultimately, the effectiveness of a corridor depends on the amount of hu-
and evaluate the effectiveness of corridors on the basis of their dispersal man activity in and around the corridor (Harrison 1992), and the optimum

performance (Harris and Scheck 1991). In most cases, corridors intended corridor width depends on the strength of edge effect (Soul6 1991). Forman

pathways for movement should be continuous for maximum effectiveness and Godron (1981) outline the importance of corridors as buffers against

(Forman and Godron 1981). Soul6 (1991) believes that they should edge effects:

straight sides and a constant width because animals will spend less time in

edge habitats. He argues that any departure from linearity (e.g., corridors The corridor must provide protective cover for species from natural preda-

with barriers or doglegs, or shaped as cul-de-sacs) will create a maze effect tots, domestic animals, and human effects lining each side of the corridor.

that can trap animals. McEuen (1993), however, argues that if the habitat The outer portions of the strip corridor have the edge effect, while the cen-

within the corridor is sufficient ’survival’ habitat, being caught in this cot- tral portion contains the interior environment required for many patch

ridor is the same as being caught in a reserve, interior species. For this reason, the width of a strip corridor is critical,

The quality of the habitat within corridor networks is an important ele- since the interior environment must be present and sufficiently wide itself

ment of connectivity (Henein and Merriam 1990). Frequently, corridors are to be used by interior species.

intended to facilitate the movement of organisms by extending interior

forest habitat characteristics through areas of timber harvest (Saunders and A range of edge effects occur along the interface of interior and dis-

Hobbs 1991a). Although planning decisions can be eased by simply placing turbed habitat types: (1) biological edge effects (predation, herbivory, weed

corridors in ’inoperable’ or ’non-productive’ areas where timber harvest is invasion), (2) physical effects (light, temperature, humidity, nutrient 

not feasible, maintaining connectivity among ’productive’ timber areas is tus, hydrology changes, wind effects), and (3) human effects (pollution,

probably necessary for species that prefer such habitats. Harris and Scheck hunting) (Start 1991). Importantly, the greater the difference between 

(1991) emphasize that faunal dispersal corridors should maintain or en- corridor and the surrounding habitat matrix, the deeper the edge effect

hance the habi~~ ’ues for native fauna and flora; corridt~t~r uld there- (Forman 1983; Harris 1984). Feat’ qg edges around reserves and corri-
fore consist of rl~ or restored native landscape features. .d Scheck dors (e.g., partial-cut logging in ~f clearcutting with hard edges) is
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one method of mitigating some edge effects. Other authors feel that the of maintaining connectivity between patches for mobile organisms (Csuti
solution is more straightforward: to minimize the edge effect, widen the 1991). One should accept the working hypothesis that wide, continuous
corridor (Start 1991). corridors are most likely to foster movements (Saunders and Hobbs 1991a).

A single optimum width is impossible to specify. Corridor width should
be assessed in relation to the life histories and requirements of the fauna for Research Needs
which the corridors are intended (Friend 1991). In Maine, species known Maintaining connectivity throughout the landscape is a relatively recent
do well in edge habitats - moose (Alces alces), white-tailed deer (Odocoileus conservation concern. The following are the major information gaps iden-
virginianus), and black bear (Ursus americanus) used corridors 76-152 m tiffed in the literature.
wide (Laitin 1987). Csuti (1991) uses measures of edge effects to present Monitoring of corridor use. In order to understand the success or failure of
minimum useful corridor widths, and suggests widths of 1.2-6.4 km to pro- connectivity through corridors, it is imperative to monitor the species that
vide interior habitat within the corridor. Harris and Scheck (1991) account use them (Noss 1987; Saunders and Hobbs 1991a; McEuen 1993). As well,
for spatial and temporal aspects of corridor design (capitals their emphasis): monitoring the shift of species that use corridors when conditions change

(e.g., width, length, habitat) could be significant to future corridor design
WHEN THE MOVEMENT OF INDIVIDUAL ANIMALS IS BEING CONSIDERED, WHEN MUCH IS KNOWN (McEuen 1993). For experimental designs and statistical considerations, see
ABOUT THEIR BEHAVIOUR, AND WHEN THE CORRIDOR IS EXPECTED TO FUNCTION IN TERMS OF Nicholls and Margules (1991) and Inglis and Underwood (1992).
WEEKS OR MONTHS THEN THE APPROPRIATE CORRIDOR WIDTH CAN BE MEASURED IN METRES Genetic studies. It is important to learn more about the effects of inbreeding
(c. 1-10 m). and outbreeding on both target and corridor-dependent species. The effec-

WHEN THE MOVEMENT OF A SPECIES IS BEING CONSIDERED, WHEN MUCH IS KNOWN ABOUT tiveness of corridors in maintaining genetid diversity and gene flow also
ITS BIOLOGY, AND WHEN THE CORRIDOR IS TO FUNCTION IN TERMS OF YEARS THEN THE CORRI- needs to be understood (Coates 1991).
DOR WIDTH SHOULD BE IN 100S OF METRES (C. 100-1000 m). ~Fra~mentation. Studies should be initiated on how fragmentation affects

WHEN THE MOVEMENT OF ENTIRE ASSEMBLAGES OF SPECIES IS BEING CONSIDERED AND/OR the persistence of amphibian, reptile, and mammal species during the proc-
WHEN LITI’LE IS KNOWN OF THE BIOLOGY OF THE SPECIES AND/OR IF THE FAUNAL DISPERSAL eSS of fragmentation, as opposed to studies on the after-effects of fragmen-
CORRIDOR 1S TO FUNCTION OVER DECADES THE APPROPRIATE WIDTH MUST BE MEASURED IN tation (i.e., habitat ’islands’) (Verner 1984; Lehmkuhl and Ruggiero 1991).
KILOMETRES. There is also a need to determine population parameters and then model

population responses to fragmentation over time and space (Lehmkuhl and
There are few data indicating how corridor width and composition may Ruggiero 1991).

influence faunal movement, although many authors feel that these are ira- Behaviour. Information such as behaviour, habitat requirements, and life
portant considerations with respect to the effectiveness of a corridor net- histories is needed on ’keystone’ species (large mammals, endangered spe-
work (Friend 1991). In broad terms, for a faunal dispersal corridor to cies, or corridor-dependent species) to better understand their needs for
effective, its size must be appropriate for the ecological function being asked connectivity (Friend 1991; Merriam 1991a).
of it; the width must be appropriate to the scale of the phenomenon being Width and dimensions of corridors. Studies to determine the importance of
addressed (Harris and Scheck 1991). Bigger animals probably need wider width or width versus length of a corridor should be initiated (Friend 1991).
corridors, and corridor networks in heavily disturbed ecosystems must pro- Also, studies of ’keystone’ species and their home ranges may help deter-
vide more habitat for connectivity of ecological functions. Of course, all mine the minimum widths required for a corridor (Harrison 1992). If corri-
corridors, regardless of their width, must connect areas of useful, protected dors are to support the movement of species over a long period, it will be
habitat (Harris and Scheck 1991). important to determine the optimum dimensions needed to support resi-

dent populations of a wide range of native species (Bennett 1990).
Summary Dispersal. Studying dispersal in natural corridors and observing species
Connectivity connotes connections among habitats, species, communi- movement across unknown and unsuitable habitat may help in developing
ties, and ecological processes. Connectivity is the antithesis of fragmenta- future landscape designs for connectivity (Harrison 1992). Data such as dis-
tion. Corridors are tools by which the principle of connectivity is main- tance, rate, and frequency of species movement through corridors and the
tained. ~ ~te some potential disadvantages, corridors are the only means landscape should be collected (Bennett 1991).

~
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