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History E142 The American Naturalist

Figure 3: Cane toad invasion speed (km/year) in areas of suitable habitat. The map was generated by smoothing a bilinear interpolation of the
arrival times of cane toads and taking the derivative at each grid point. The color ramp from dark blue to red illustrates increasing range expansion
rates.

predicts a wide range of possible dynamics (Hastings et
al. 2005). In particular, jump dispersal provides one po-
tentially important explanation for findings of accelerating
dynamics (Kot et al. 1996). However, strong Allee effects,
such as might characterize sexual organisms like toads, can
severely restrict the establishment of peripheral popula-
tions outside range boundaries and thus can prevent jump
dispersal from generating accelerating dynamics (Lewis
1997). An alternative explanation involves interactions be-
tween dispersal, demography, and the environment.

Clearly, invasions usually proceed across heterogeneous
landscapes, and environmental variation can affect the
spread of invasive species (With 2002; Hastings et al. 2005).
For instance, the invasion rates calculated for the invasive
European green crab (Carcinus maenas) in California
poorly predicted green crab invasion rates in Maine and
South Africa (Grosholz 1996). Therefore, invasion speed
may be affected directly by environmental (e.g., distri-
bution of habitats) and spatial (e.g., fragmentation) het-

erogeneity or in more complex ways as niches or dispersal
abilities evolve (Garcia-Ramos and Rodriguez 2002; Sim-
mons and Thomas 2004; Holt et al. 2005). To some degree,
environmental variation should play a role in all invasions,
if only to limit a species’ further range expansion once it
encounters the spatial limits of its conserved niche (Kirk-
patrick and Barton 1997; Wiens and Graham 2005). There-
fore, a comprehensive theory of species invasions requires
a reconciliation of existing theory with a niche-based per-
spective on the limits to a species’ range. The success of
this integration depends on a better understanding of how
environmental variation interacts with spatial position to
determine interregional variation in population demog-
raphy and the distribution of dispersal abilities.

Cane Toad Invasion Rates across Regions

Cane toads offer an exceptional model system to study
invasion dynamics across heterogeneous environments.

This content downloaded from 81.64.213.32 on Wed, 12 Aug 2015 18:08:51 PM
All use subject to JSTOR Terms and Conditions

Source : Urban, Phillips, Skelly, Shine. A Toad More Traveled : The Heterogeneous Invasion Dynamics of Cane
Toads in Australia.
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Données
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q

q'

dm : temps moyen de la phase dispersive
de : temps moyen de la phase en campement
z : fréquence des changements de direction
vM : vitesse maximale
γ : paramètre de la loi de Cauchy enroulée
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γ : paramètre de la loi de Cauchy enroulée

q

q'
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α (pente), κ (ordonnées à l’origine)
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α (pente), κ (ordonnées à l’origine)
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Paramètres :
de : temps moyen de la phase en campement : 5 jours
dm : temps moyen de la phase dispersive : ?
z : fréquence des changements de direction : ?
vM : vitesse maximale : ?
γ : paramètre de la loi de Cauchy enroulée : ?
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Paramètres :
dm : temps moyen de la phase dispersive : 5 jours
de : temps moyen de la phase en campement : Exp(4)
z : fréquence des changements de direction : Exp(1)
vM : vitesse maximale : Unif([0, 3000])
γ : paramètre de la loi de Cauchy enroulée : Exp(1)
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f (t, x , r , θ) : adultes mobiles
E (t, x , θ) : adultes en campement (r = 0)
J(t, x) : crapauds adolescents∂t f + r

(
cosθ
sinθ

)
∇x f = z (Tγ ∗θ f − f )− 1
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