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Presentation Notes
I am presenting the conceptual idea of the 3 R’s of conservation.  These are conceptual ideas that Clark County is thinking of addressing in their Desert Conservation Program. Red Rock Canyon NRA, Las Vegas, NV



Foundation of conservation biology
Applied science of maintaining biodiversity
Focus on preservation of biodiversity

species
habitats
evolutionary potential

Designing and establishing conservation reserves
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Conservation Biology as a discipline or field of study came about because we were seeing an increasing loss of wildlife habitat and habitat fragmentation, as well as the increasing number of threatened and endangered species and seeing the impacts of climate change on wildlife habitat and wildlife species. “…the best idea we ever had…” (Stegner 1998) -Much of the effort in conservation biology rests on designing and establishing conservation reserves and on the assumption that such reserves are an important part of national and cultural heritage.  -‘Conservation biology is cross-disciplinary…’ (M. Hunter and J. Gibbs. 2007. Fundamentals of conservation biology)-Yellowstone NP: 1872, Mt. Rainier NP: 1899, Crater Lake NP: 1902-John Muir: The core question of conservation biology: What is the best use of nature and natural resources?-4 postulates related to conservation biology.  They help to define the ethical and philosophical foundation of this field.Diversity of organisms is goodEcological complexity is goodEvolution is good.Biotic diversity has intrinsic value, regardless of its utilitarian value. The corollary is the destruction of diversity by humans is bad.  Most fundamental motivation for conservation of biodiversity.There are some conceptually distinctive characteristics of conservation biology that make it unique.Focus on the preservation of biodiversity (the entire range of all species, their habitats, and their phylogenetic lineages), not on the management of individual species.As a scientific discipline in that is it both value laden and value driven. Mission and advocacy oriented.  Crisis-oriented discipline because the preservation of biodiversity is urgent and emphasizes the need for immediate application of scientific information for the benefit of threatened species.Integrative and multi-disciplinary nature.  A science concerned with evolutionary time.  Conservations biologists seek to preserve the present types of organisms, but also their evolutionary potential through their genetic heritage.  They also seek to preserve ecosystem processes that promote adaptation, innovation, and speciation to maintain and enhance future biodiversity.An adaptive science.  Conservation biology is characterized by its tendency to treat management actions themselves as experiments, which describes adaptive management.Aldo Leopold: “A thing is right when it tends to preserve the integrity , stability, and beauty of the biotic community.  It is wrong when it tends otherwise.”



Conservation biology

The 3 R’s of conservation biology
Representation
Redundancy
Resiliency
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These concepts have gained importance because of the emergence of conservation biology, These concepts help us  think about from an ecological or conservation biology perspective what are we conserving?  How do we go about conserving wildlife species and their habitat?



Representation

Saving something of everything
Conserve full variety of habitat types
Protects biodiversity under climate change
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Saving something of everythingConserve full variety of habitat types	genetic, species, and community diversity	structure, function, and evolutionary potentialProtects biodiversity under climate change



Representation

How can we measure representation?
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Let’s use the National Wilderness Preservation System or our wilderness areas to look at this question.
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Here are our habitat types across the US.Pfister et al. 1977.  Forest habitat types of Montana.  USDA Forest Service General Technical Report INT-34.  May 1977.



Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest
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How can we measure representation?  



Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

Area on federal land
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We calculated the total area each ecosystem (in this case the Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest) that occurs on federal land. In our cartoon here most of this ecosystem occurs on federal land. The small portion in the lower left is non-federal (private or state lands or other).  



Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

Area on federal land
Area in wilderness

× 100

Ecosystem representation = 30%
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We then calculated the total area of each ecosystem occurring in Wilderness. Finally we calculated the proportion of the ecosystem’s area on federal land that occurs in wilderness. In this case, we would say that the “ecosystem representation” in wilderness is 30%. We focused only on federal lands because this is the pool of available lands from which to designate wilderness. 



Dietz et al. 2015













Sonora-Mojave Creosotebush-White Bursage Desert Scrub
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17,929,970 acres (7,256,000 ha), 21% representation within NWPS.



Inter-Mountain Basins Big Sagebrush Shrubland
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29,104,070 acres (11,778,000 ha), 2.65% representation within NWPS.This occurs throughout most of the west.  



Aycrigg et al. 2013
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Now we know how well ecosystems are represented within our wilderness areas, but what about across all our protected areas?GAP 1 and 2 lands.In summary-representation can be quantified if a species or group of species or vegetation community or ecological system are selected and then a unit of interest in which to estimate representation is chosen, such as wilderness areas or protected areas.



Redundancy
Keep backups to guard against complete loss of 
species or habitat
A hedge against the failure of any individual 
species population or habitat type



Number of Landscape Conservation 
Cooperatives in which ecosystem occurs

Aycrigg et al. 2013
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To determine redundancy, we need a unit of measure across which to calculate it.  Here we used the LCCs, which are regions across the US in which collaborative research and management occur.  The green color indicates high amounts of redundancy.  There is a lot of redundancy among our protected areas in the west, but there are still some areas that as redundant, such as the western half of Washington and most of California.  Therefore, we do not have as many backups of the ecosystems in those areas probably because they are unique to those areas.



Resiliency

Every component of ecosystem is essential
Capacity of ecosystem to respond to perturbation  
by resisting, recovering or transforming
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Every component of an ecosystem is essential for the long-term survival of a speciesThe system could be resilient by:resisting the changerecovering from the changeor a complete transformation of the systemFor dynamic conditions and conservation, we should be thinking about resilience.



Resiliency

How can we build the capacity to deal with 
change across landscapes?
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How can we build the capacity to deal with change across landscapes?One approach is to focus on managing connectivity to build resiliency.  How do we build connectivity between protected areas?



Fremier et al. 2015
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Map of percent of stream network that is protected.  West has more blue areas that represent higher percent of protection and likely a high potential for being resilient to change.  These are areas connected by rivers and streams.



Belote et al. 2016
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This map shows how well core protected areas are connected across the west.  Core protected areas were defined as :All wilderness areasGAP 1 and 2 landsGAP 3 lands managed by NPSMerge adjacent protected areas together.Eliminated core areas <10,000 acresThe corridors represent areas that contain more natural landscape and less human modification.  Because of the large area of public lands in the west, large areas of the west are connected via corridors.  This increases the resiliency of these areas to present and future changes.Belote et al. (2016)



What opportunities exist for Clark County 
Desert Conservation Program?
Assess representation of habitats

within county-owned lands
throughout county

Assess redundancy of 
species
habitats

Determine resiliency
of what?
to what?
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Resilience of what: key components of systemResilience to what?  Disturbance, disruption, and uncertainty



Thank you!
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Red Rock Canyon NRA, Las Vegas, NV
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