Undergraduate Research Symposium Posters

OUR Digital Undergraduate Research Repository

Spring 2021

Collective Risk of Construction Development on Desert Tortoise
Populations
Paulina Smith
University of Nevada, Las Vegas, smithp21@unlv.nevada.edu

Follow this and additional works at: https://digitalscholarship.unlv.edu/durep_posters
Part of the Civil Engineering Commons, Construction Engineering and Management Commons, and
the Environmental Engineering Commons

Recommended Citation
Smith, Paulina, "Collective Risk of Construction Development on Desert Tortoise Populations" (2021).
Undergraduate Research Symposium Posters. 27.
https://digitalscholarship.unlv.edu/durep_posters/27

This Presentation is protected by copyright and/or related rights. It has been brought to you by Digital
Scholarship@UNLV with permission from the rights-holder(s). You are free to use this Presentation in any way that
is permitted by the copyright and related rights legislation that applies to your use. For other uses you need to
obtain permission from the rights-holder(s) directly, unless additional rights are indicated by a Creative Commons
license in the record and/or on the work itself.
This Presentation has been accepted for inclusion in Undergraduate Research Symposium Posters by an
authorized administrator of Digital Scholarship@UNLV. For more information, please contact
digitalscholarship@unlv.edu.

Collective Risk of Construction Development on Desert Tortoise Populations
Paulina Smith, Undergraduate Researcher, Biological Sciences, College of Life Sciences & Dr. Moses Karakouzian,
Professor, Department of Civil and Environmental Engineering and Construction, College of Engineering
Spring 2021 | Research funding provided by LSAMP

ABSTRACT:

METHODOLOGY

Desert tortoises (Gopherus agassizii)

are federally threatened, extremely territorial reptiles
living on a rapidly-shrinking landscape. This literature

A male desert tortoise by his burrow.
By Paulina Smith

This table organizes the focus of the studies and the suggestions for mitigation
from the authors. Some common issues the researchers found are provided
below:

An example of concentrated solar power.
By Paulina Smith

We conducted a literature review using the UNLV library website’s
search function. This yielded 13 relevant results. The parameters
and elimination method were as follows:

• Due to their long lifespan, tortoises encounter multiple developmentassociated stressors which are not reported
• Both paved and unpaved roads increased tortoise mortality

review was conducted with the goal of determining

• Females travel long distances for nesting, and represent the majority of

whether the desert tortoises of the Mojave Desert are

road fatalities
• Developers contract unethical biologists who under-report the number of

experiencing compounded effects from construction

tortoises found on the construction site

development which are not reflected in

• Anthropogenic effects extend well beyond the project sites

mortality/fecundity calculations in the current literature.

• Solar and wind farms require that thousands of acres of habitat be razed
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Males and females are both known to be extremely territorial and
mate across a broad range, which exposes both sexes to multiple
anthropogenic effects, such as roads, flood control centers, and
fencing (Tuma et al., 2016).

RESULTS
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leading to skewed, nonrandom sample groups (Hagerty & Tracy, 2010)
• Very little long-term data is available for such a long-lived species
• No study compared small vs. large-scale renewable energy projects and
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Rapid infrastructure development has more profound impact on this longlived reptile and must be matched with broad-scale research. Suggestions for
future research are as follows:

3

Roads, Railroads

17*

Solar

• Overpopulation/ competition effects as a result of translocation were
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Hromada et
More optimal corridor width
flow
al., 2020
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• Incidental monitoring data is not reported often, but would provide a

• No genetic data exists from before anthropogenic disruptions, so the

15*
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Despite the studies’ limitations, the authors raised several
concerns regarding modern construction practices which places
this species at greater risk. Renewable energy sources such as
solar and wind power are devastating to desert tortoise habitat,
not merely because of habitat destruction, but because of the
associated access roads, construction sounds, stressful
translocations, and fragmentation of the habitat. Even when the
disruptions are removed, it can take decades for the desert to
return to its previous state (Mulvaney, 2017).

Mulvaney,
2017

Desert tortoises rely on uneven ground for drinking water. Leveling soil
for construction removes these natural channels. By Paulina Smith

• Do anthropogenic effects on desert tortoises lead to additive or
compounded mortality rates?
• Fencing along the highways has also been shown to stress the animals, as
they pace for hours, looking for gaps to cross. Do fences increase the
animals’ mortality rates via exhaustion and dehydration?
• Does elevating a desert highway solve the majority of these
problems? What is the cost of implementation?

true impact of these projects remains unknown

www.PosterPresentations.com

• Railroad flood control berms have at least as large an impact on movement

Dutcher et
al., 2020

• “Snapshot” studies make an accurate assessment nearly impossible
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• Translocated tortoises have a statistically higher mortality rate

Roads assoc. w/
Reduce fragmentation,
Pedigree of animals
solar
incorporate culverts

their respective effects on tortoises
• Very short studies (<5 yrs.) claimed to show long-term mortality

Construction & land
management

0.083

(Dickson et al., 2019)

better understanding of current survival rates (Harju et al., 2020)

Agassiz’s desert tortoises rely on plant cover for food and
thermoregulation. By Paulina Smith

Study
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• Researchers sometimes studied populations passively as a side project,

• To identify the current anthropogenic construction
development taking place in the Mojave Desert on desert
tortoise habitat
• To evaluate coupled/ compounded effects
• To evaluate current suggestions for conservation of this species
• To propose new directions for research given the gaps in the
current literature

Suggestions for
alleviating impact

as roads

Desert tortoises currently have a life expectancy of 50 years in the
wild (Dickson et al., 2019), but are known to live beyond 80 years in
the wild without anthropogenic effects (Tuma et al., 2016). These
animals live most of their lives in underground burrows and
brumate during the cold months. Young hatchlings fall prey to
desert birds and experience a low survival rate of roughly 50%,
making hatchlings a top priority for conservation (Tuma et al.,
2016).
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• Will minimizing anthropogenic effects potentially remove the need for
management of this threatened species?
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