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What is an island? Why are islands important for understanding natural
patterns? How could lichen and trees help us answer these questions? We
traveled to the Boundary Waters Canoe Area Wilderness (BWCAW) in northern
Minnesota to learn the answers.
In ecology, islands are defined as any area that is in some way isolated from
the surrounding landscape. From an island enclosed by a lake, to a lake
surrounded by dry land, to forests surrounded by human-altered land, islands
are everywhere.
Two theories attempt to explain species richness (the number of different
species in an area) and species distribution on islands. Each theory seeks to
describe why larger islands consistently hold more species.
Habitat Diversity Theory
(HDT)1

Equilibrium Theory of Island Biogeography
(ETIB)2

More habitat types increase A closer proximity to shore increases species
species richness, since more richness, since these islands are more
niches will be available.
accessible to seed and spore dispersal.

Results and Discussion

Conclusions
↑ Number of Habitat Types = ↑ Species Richness
The number of habitat types seems to play a more central role in
species richness composition of lichen and trees in the BWCAW
than distance from shore. Therefore, our data support the Habitat
Diversity Theory (HDT).
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The number of habitat types on an island increased with increasing
island size (n=30; p<0.001). These results support the ecological
theory that an increase in area will result in an increase in the
number of habitat types.

Our Focus
We visited the BWCAW to see which of the above theories best describes the
patterns of species richness and distribution on the islands in the lakes.

Methods
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↑ Species Richness = ↑ Resilience of Ecosystem
As species richness increases, so does the resilience of the
ecosystem3, hence BWCAW conservationists would be interested
to know how to best preserve species richness. Our data show that
the number of habitat types has a significant effect on species.
So, protect the number of habitat types, protect the health of the
BWCAW environment.
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As the number of habitat types on an island increased species
richness increased for both lichen (p<0.001) and trees (p<0.001).
These results indicate that species richness for trees and lichen is
dependent on the number of different habitat types on an island,
which in turn supports the Habitat Diversity Theory (HDT) of Island
Biogeography.
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4) lastly we identified the
different species of trees and
lichen on islands to measure
species richness.
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Distance from shore is not related to species richness for trees
(p=0.48) and lichens (p=0.96). The results do not appear to support
the Equilibrium Theory of Island Biogeography (ETIB).

↑ Distance of Island from Shore ≠ ↑ Species Richness
Because we found no significant relationship between distance
from shore and either lichen or tree species richness, it is possible
that either the islands we studied were not far enough from shore
to influence propagule (seed, spore, etc.) dispersal or that distance
does not hinder lichen and tree propagule dispersal.
Our data suggest a potential threshold of species richness, since the
number of species starts to drop at a distance of 95m from shore.
Therefore, distance may only begin to influence species richness
beyond this distance.
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