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Biogeo...What?
The Spatial Distribution of Life,
Its Evolutionary History and Contemporary Ecology
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Stevens, L.E. 2012. The biogeographic significance of a large, deep canyon: Grand Canyon of the Colorado River,
Southwestern USA. Pp. 169-208 in Stevens, L.E., editor. Global Advances in Biogeography. InTech Publications,
Rijeka. ISBN: 978-953-51-0454-4.
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GCE:
A crossroads
of ecosystems
through evolutionary
space and time.
2 geologic
provinces,
4 biomes
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~2200 plant spp.
~530 vertebrate spp.
>20K macroinvert spp?
But how and why are they

Contemporary Diversity:
distributed in relation to

Cordilleran

Inter-
Mountain
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GC as a landform?
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Upstream
Dispersal
(wind, zoochory)
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Corridor Effects: Range extension of desert species
through low elevation Colorado River corridor

Desert trmpet Banded gecko

Chuckwalla




Corridor Effects: Range and Movement
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Humpback Chub Nathanial Galloway with 2 Colorado River
otters in Utah, ca 1900.



Corridor Effects: Migration

Yuma Myotis




Barrier/Filter Effects:
Across-Canyon and Upstream-Downstream

Grand Canyon Ringlet

Joshua tree

Tassel-eared & Kaibab Squirrels



Barrier/Filter Effects:
River Corridor Lockouts and Gilligans

Horned lizard — down to Lees Ferry
but not further downstream in GC

Creosotebush up to
Mile 169, not upstream

Parryella filifolia — waifed from UT,
non-reproductive, 3 plants



McDougall’s Flaveria

Refuge Effects and Endemism

Astragalus
cremnophylax var.
cremnophylax

Kaibab Indra
Swallowtail

Masked Clubskimmer Grand Canyon Ringlet

Sue Rutman






Null Biogeographic Effects










Biogeography Insights

Continental and Regional Biogeography
1. Biogeographic affinity affects assemblage composition: Neotropical
taxa at lower elevations, Nearctic taxa at higher elevations.

2. Elevation effects analogous to latitudinal effects: Not for Si, but yes for
species density (Spgy), With a strong decrease in Sy across elevation.

3. Landform configuration affects species richness (Sg): >50% of plant
and >75% of animal populations affected (esp. barrier, corridor effects).

Colonization History of CRE
4. Taxon mobility affects species richness: Higher Sy of volant species (GC
recently changed by climate, under-colonized landscape.

5. Sy attenuates upriver: Especially aquatic invertebrates and herpetofaunae.

6. Levels of endemism are distinctive, with >30 endemic taxa,
GCE as a Pleistocene and Holocene refugium.




Management Considerations

e GCE is a mixing zone and refuge over geologic time
e Corridor FX = Null FX > Barrier FX > Refuge FX,
>67% of species ranges , and likely gene flow affected by LCD
e <10% of animal taxa sufficiently well known to assess rarity, risks

 Endangered species are poor “umbrellas” for rare, endemic taxa

y =2.518x + 0.2292
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Common Butterflies of the Grand Canyon Ecoregion

f Many-tailed
Swallowtail

Great Purple Hairstreak American Snout Common White Pygmy Blue Common Hairstreak

© L.E. Stevens 2004









1. Does biogeographic affinity affect assemblage composition:
Yes, Neotropical taxa at lower elevations, Nearctic taxa
at higher elevations.

Aquatic Heteroptera
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Range
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