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[image: Wolf with solid fill][image: Wolf with solid fill]Restoring the Red Wolf in North Carolina
By: Zoë Swartley

The planet’s most endangered wolf is the red wolf, with only one wild population, a nonessential experimental group established in eastern North Carolina, of 15-17 individuals in existence as of 2022. The story of the red wolf is rich in history, dating back to the early 20th century wolf exterminations to the red wolf recovery program launched in 1967. Now, there are new issues on the rise. Shortly after the peak of success with the recovery program, red wolf numbers experienced a sharp decline due to human-caused mortality and hybridization with coyotes. This course seeks to understand the historical and modern events leading to the current state of the red wolf and prompts investigation into different restoration methods to form suggestions for the next best course of action.

Resource: Lesson plan on restoration ecology & the red wolf case 
Audience: College-level students with prior background in ecology 
Duration: Three 2-hour long classes plus outside schoolwork 

[image: Red Wolf (Canis rufus)]Objectives
At the end of this course, students should be able to… 
· Grasp the basics of restoration ecology & related terminology
· Be familiar with red wolf history, species description, current trends, and management practices 
· Apply their research skills & offer recommendations for the best restoration practices in the form of a policy brief 













Materials
· PowerPoint slides for 3 classes 
· Instructor guidance sheet
· Class activity documents (2)
· Policy brief rubric & guidance sheet





"Red Wolf (Canis rufus)" by ucumari photography is marked with CC BY-NC-ND 2.0.


Topics in Restoration Ecology: Restoring the Red Wolf in North Carolina
Day 1

Keywords: ecology, ecological restoration

Grade Level: Undergraduate college, prior knowledge in ecology 

Time Required: 2 hours

Setting: Classroom, lecture hall

Subject: Life science, writing, research 

Topics: Ecosystems, restoration ecology, habitat loss, degradation 

Lesson Goals: By the end of this lesson, students will be able to… 

· Grasp a basic understanding of restoration ecology and related terminology
· Identify different methods of restoration 
· Understand the key principles in place when undertaking restoration work 
· Utilize and build upon prior research skills 
· Collaborate in a group to present combined research

Materials Needed:

· Device with internet access & projector 
· Day 1 slideshow 
· Restoration Success assignment doc 

Instructor Preparation: 

Create space for projecting the slideshow in the classroom if there is no designated spot already and ensure both the projector and device have good connection. Be familiar with concepts in restoration ecology and have dialogue planned for each slide including potential questions to stimulate and engage the class along the way. Be prepared to define any bolded vocabulary within the slides and explain in-depth the key concepts referenced on each. Lesson conclusion for day 1 as well as additional resources are included on page 8. 



Warmup Activity: Think, Pair, Share (5-10 min) 
[image: ]
Have students pair up with their neighbor(s). To test and refresh their background knowledge, have them discuss everything they know about ecosystems, as well as anything they may know about restoration ecology. 
[image: ]
Once discussion is through, quickly recap the basics of ecosystems to ensure everyone is on common ground. Encourage students to share some of the examples they discussed. 
Restoration Ecology Background (~20 min)
[image: ]
Define ecological restoration and environmental disturbance. Restoration ecology is the study of these concepts. Discuss how this is a relatively new field and that research into new, effective methods is still being worked on in some ways. Briefly discuss the NM case shown in the image.
[image: ]
Detail the three main levels of ecosystem disturbances and discuss some examples of each. Bring any known cases/places or general areas to discussion as well if possible. Encourage students to think of other potential examples of each category.
Why Restore (~20 min)[image: ]
Define ecosystem structure and function, making sure to emphasize that the two are interconnected and that the type of structure is mainly a result of functions involved and vice versa. Discuss the table a bit: notice how structure gains more meaning when it’s correlated with function and even more so when it’s a plant-based function. Why do students think this is? (Reference Myster 2001)
[image: ]
Stress the importance of ecosystems not only for the sake of wildlife and biodiversity, but also highlight the four categories of functions they serve for humans and the services that come along with them. Encourage students to think of other examples that could fit into each category. 
Restoration video (11 min)
[image: ]
This diagram is a handy tool to visualize the framework of assessing ecosystem function & structure better. Discuss how policy and management is determined by first assessing ecosystem structure, function, and provided services. 
[image: ]

As a recap of key principles and a real-life example of restoration ecology in action, play the following video for the class. Have them note the six key principles of restoration ecology

Examples & Conclusion (rest of class)
[image: ]
Note that restoration can mean many different things, and that there are different subgroups/types. Define each type of restoration and the different existing methods for each one. 

[image: ]
Assign each student to one of the successful restoration case studies listed on page _ and form groups of 4-5 (depending on class size). If time allows, have them read their assigned material and take note of important details/concepts/methods/etc. Provide them with the assignment details and rubric document. Students will likely have to meet outside of class to complete their slideshows. Each should be short (only about 5-10 minutes) but concise and informational. Slides will be presented at the beginning of next class. 


End of Day 1

Assessment: Warmup activity, restoration success presentation (rubric provided)

Lesson Conclusion: 
Ecological restoration is the process of assisting and renewing disturbed ecosystems via human intervention and can be done in a number of ways. Each project has its own objectives and means of obtaining its desired end results, though two fairly universal goals are to restore ecosystem structure and function. Ecosystems provide humans with countless services and benefits and are valuable systems deserving of care. Despite the existence modern restoration technologies and our incredible ability to return sites to original forms however, this does not justify the destruction of the earth’s ecosystems. 

Assigned Readings:
1. Riparian reforestation in South Africa
2. Soil & water table restoration in India
3. Quarries rehabilitation in Albania
4. Coastal restoration in Puerto Rico
5. Oak savannah restoration in Minnesota 

Resources:
· Restoration ecology 
· What is ecological restoration?
· Ecosystem functions 
· Key ecosystem functions
· What is ecosystem structure? 

Additional Reads:
· River restoration 
· Does restoration justify destroying ecosystems? 






Topics in Restoration Ecology: Restoring the Red Wolf in North Carolina
Day 2

Keywords: red wolf, endangered species, captive breeding 

Grade Level: Undergraduate college, prior knowledge in ecology 

Time Required: 2 hours

Setting: Classroom, lecture hall

Subject: Life science, writing, research 

Topics: Red wolf history and current dilemma, inbreeding dangers, captive breeding 

Lesson Goals: By the end of this lesson, students will be able to… 

· Identify red wolves by their physical description and basic species information 
· Be familiar with history of wolves in the United States 
· Understand the consequences of inbreeding and how they affect small populations
· Analyze and draw conclusions from data presented in a visual format 
· Know what components a proficient policy brief should contain  

Materials Needed:

· Device with internet access & projector 
· Day 2 slideshow 
· Case study on red wolf inbreeding 
· Day 2 class activity worksheet

Instructor Preparation: 

Create space for projecting the slideshow in the classroom if there is no designated spot already and ensure both the projector and device have good connection. Be familiar with red wolf history, basic species information, current trends and issues, and restoration methods. Prepare dialogue for each slide including potential questions to stimulate and engage the class along the way. Be prepared to define any bolded vocabulary within the slides. Lesson conclusion for day 2 as well as additional resources are included on page 17.

Presentations (~30-45 min) 
[image: ]
Have students present their findings in the form of a slideshow with each presentation lasting roughly 5-10 minutes. Use the rubric found on the Day 1 activity document to assess them as you watch. Encourage audience questions for participation.
Red Wolf Species Info (~20 min) 
[image: ]
Define essential/nonessential experimental populations and discuss the wolf’s appearance 
[image: ]
Red wolves are adaptive and has potential to live in any of the shaded regions, assuming they provide the appropriate amount of food, water, and shelter. Discuss their current locations and their diet.
 [image: ]
Discuss pack life and hierarchy of wolves. What are its dynamics, and what are the roles? Are there any behaviors specific to the red wolf that differ from others? These are social creatures, though they tend to avoid human activity and remain active at dusk & dawn. 

[image: ]
Discuss anything and everything pup related. How many to a litter? What stages, if any, do the pups go through when growing up? 
[image: ]
What is the red wolf currently classified as and how many are there in existence? Define threatened and the different environmental policies highlighted. What is the population trending towards?  

What Threatens Wolves? (~10 min)
[image: ]
Have good background of the wolf eradication programs of the early 20th century. Discuss their motives, what they did to wolves, and how that affected their populations. 
[image: ]
Talk about the current and past threats to the red wolves. Define hybridization, why it is detrimental to small populations, and discuss why red wolves often resort to breeding with coyotes. 

Class Activity (~25 min) 
[image: ]
Have students pair up and read the introduction and analysis of the red wolf inbreeding case study. Students will work together on the short, 3 question worksheet regarding the reading.
Past & Current State of Breeding Program (~20 min)
[image: ]
Discuss the story of the red wolf captive breeding program. Have decent knowledge on its timeline, important events/milestones, and outcomes of certain processes. Talk about how wolves were raised in an environment with reduced human contact and other factors that gave them a sense of living in the wild. 
[image: ]
Highlight the successes of the program and discuss other species’ restoration plans that were influenced by that of the red wolf. 
[image: ]
Have strong knowledge on the current state of the wolf restoration program and what’s currently being done about the situation. Talk about the mistakes the USFWS made and how they led to the sudden crash in wolf numbers. Prompt the question at the end: what should be done to help? Gain an idea of students’ initial thoughts. 
Final Project Introduction (if time allows, otherwise post elsewhere) 
[image: ]
Discuss and explain the objectives of the final project. Briefly define what a policy brief is and what is expected of the students. 
[image: ]
Highlight different key components of what a good policy brief should include and page through the example on the next slide if time allows. Be sure to notify students that next class will be a peer-reviewing workshop and that they should have a decent portion finished for the session. 
End of Day 2

Assessment: Wolf inbreeding case study and questions 

Lesson Conclusion: The red wolf is the world’s most endangered wolf, with only 15-17 individuals currently existing in the wild. They have a deep history of being persecuted by European settlers to defend their livestock, and the narrative, though less intense, still exists today. Despite 80’s recovery program successes, red wolves today are once again in danger at the hands of humans: whether it be vehicle crashes, gunshots, or being mistaken for coyotes. Hybridization also poses a big threat, as the wolf population is small and experiences inbreeding avoidance, making breeding with coyotes increasingly common. As of 2022, a new task force has been appointed to revamp the restoration program and their current plans consist mainly of increasing cooperation with private landowners. Taking all these factors into account, a policy brief with strong, evidence-based recommendations could prove useful in determining the next best course of action for restoring this beautiful species. 

Class Activity: 
· Wolf inbreeding case study

Resources:
· Red wolf IUCN redlist
· Red wolf recovery
· Destruction of recovery program
· Inbreeding in red wolves 
· The endangered red wolf
· Wolf eradication history

Additional Reads:
· Legal meaning of endangered and recovery in U.S. ESA
· Kinship-based management in captive breeding
· Restoration of the red wolf
· Red wolf species survival plan
· America’s forgotten wolf


Topics in Restoration Ecology: Restoring the Red Wolf in North Carolina
Day 3

Keywords: red wolf, policy brief, restoration methods 

Grade Level: Undergraduate college, prior knowledge in ecology 

Time Required: 2 hours

Setting: Classroom, lecture hall

Subject: Life science, writing, research 

Topics: Species restoration, careers in restoration ecology 

Lesson Goals: By the end of this lesson, students will be able to… 

· Know what components a proficient policy brief should contain 
· Efficiently and effectively read over another peer’s work and offer constructive feedback
· Make meaningful, strong revisions based off outside suggestions 

Materials Needed:

· Device with internet access & projector 
· Day 3 slideshow 
· Peer-reviewing rubric (same as final brief rubric) 

Instructor Preparation: 

Create space for projecting the slideshow in the classroom if there is no designated spot already and ensure both the projector and device have good connection. Be familiar with the layout and components of an acceptable policy brief as well as future careers and opportunities in restoration ecology. Prepare dialogue for each slide including potential questions to stimulate and engage the class along the way. Be prepared to define any bolded vocabulary within the slides as well as any key concepts noted. Either assign students a partner to work with or allow them to choose during class. Allot the majority of class for students to peer-review and be available for questions. Lesson conclusion for day 3 as well as additional resources are included on page 21.


Peer-Reviewing Workshop (1.5hr)
[image: ]
Discuss main components of a good policy brief and stress the importance of these key concepts as a review. 
[image: ]
Page through the example brief again as a refresher to give students an idea of what a good policy brief should look like. 
[image: ]
Have students pair up and swap briefs- no matter the completion. This is to get them engaged with one another and with reading scholarly work. Have partners follow the provided rubric and add their own comments, edits, and suggestions. Encourage students to discuss with one another things to improve upon or add. Be present to help answer any questions. 
Opportunities in Restoration Ecology (rest of class)
[image: ]
Provide students with links to different research, job, and internship websites. Discuss more about the SER site and its offerings. Allow students to explore sites and browse for others on their own.
End of Day 3

Assessment: Peer-review workshop, final policy brief  

Lesson Conclusion: A good policy brief demonstrates a clear understanding of a certain issue and utilizes peer-reviewed sources and evidence to support any claims it makes. Suggestions are specific and backed up by research rather than generalized and unsupported. A general theme or color scheme runs through the entire paper as well as the inclusion of various visuals. Figures are referenced in-text, as well as citations to outside research. Titles and headings are descriptive and non-ambiguous. Peer-reviewing is a great way to get an outside opinion on your paper and to ensure you meet the mentioned requirements. 

Class Activity: 
· Peer-review rubric  

Resources:
· How to write a policy brief

Additional Resources:
· What is a policy brief? 
· Ecology Project International 
· Operation Wallacea
· Wildlife & Fisheries Sciences job board 
· Coolworks
· Society for ecological restoration
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Warmup: Think, Pair, Share!

Introduce yourself to your
neighbor(s) and answer the
following questions:

» What is an ecosystem?

» List some examples & describe
them

» Why are ecosystems important?

» Give examples of different
ecosystem services*

» What is restoration ecology?
(Make an inference if you are
unsure)

» What do you think it entails?

"Ecosystem/Nature” by biodiversity western ghats(befa

*Ecosystem services: benefits that ecosystems provide humans





https://www.flickr.com/photos/49876611@N06/5025371113


https://www.flickr.com/photos/49876611@N06







Warmup: Think, Pair, Share!

Introduce yourself to your 

neighbor(s) and answer the 

following questions:

u
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u
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u

What is restoration ecology? 

(Make an inference if you are 
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u

What do you think it entails? 

*Ecosystem services: benefits that ecosystems provide humans 

"Ecosystem/Nature"bybiodiversity western ghats(before it is gone)is licensed under CC 2.0
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L 3

https://www.aiscollaborations.com/process-this-blog/2018/8/10/understanding-your-
workplace-ecosystem

Recap: What are
Ecosystems?

An ecosystem is an area where
living organisms interact with both
each other as well as the non-living
parts of the environment.

Ecosystems consist of both:
» Biotic factors

» Animals, plants, bacteria
» Abiotic factors

» Soil, rocks, air, sunlight...
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What is Ecological
Restoration?

Ecological restoration is the process, via
human intervention, of assisting and
renewing an ecosystem that has been
disturbed: this can be anywhere from
mildly degraded to completely destroyed.

Oftentimes intense disturbances,
whether natural or human-induced, can
alter entire ecosystems.

"BLM Embraces Partnerships to Restore New
Mexico" by mypubliclands is marked with CC BY 2.0.

Disturbance: environmental change that affects ecosystem
structure & function





https://www.flickr.com/photos/91981596@N06/19958735573


https://www.flickr.com/photos/91981596@N06


https://creativecommons.org/licenses/by/2.0/?ref=openverse







What is Ecological 

Restoration? 

Ecological restoration is the process, via 

human intervention, of assisting and 

renewing an ecosystem that has been 
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mildly degraded to completely destroyed. 
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whether natural or human-induced, can 

alter entire ecosystems. 

Disturbance: environmental change that affects ecosystem 

structure & function

"BLM Embraces Partnerships to Restore New 

Mexico"bymypubliclandsis marked withCC BY 2.0.
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Disturbance Levels
& Example Causes

Damaged: acute, distinct negative impact

» Road construction, invasive species, poaching,
selective logging

Degraded: intense human impacts that lead to more
severe disruptions in ecosystem
function/structure/composition & biodiversity loss

» Persistent invasive species presence, long term
overgrazing & fishing/hunting

Destroyed: degradation so severe it completelE/
wrecks physical environment and eliminates al
macroscopic life (most chronic level of disturbanc

» Mining, urbanization, coastal erosion, land
clearing

-. 3 | 3 -~
- +Buffalo District continue

9 T Buffalds
BBach By USLCERIG




https://www.flickr.com/photos/60845280@N07/33971501918


https://www.flickr.com/photos/60845280@N07


https://creativecommons.org/licenses/by-nd/2.0/?ref=openverse







Disturbance Levels 

& Example Causes

Damaged: acute, distinct negative impact 

u

Road construction, invasive species, poaching, 

selective logging 

Degraded: intense human impacts that lead to more 

severe disruptions in ecosystem 

function/structure/composition & biodiversity loss

u

Persistent invasive species presence, long term 

overgrazing & fishing/hunting

Destroyed: degradation so severe it completely 

wrecks physical environment and eliminates all 

macroscopic life (most chronic level of disturbance)

u

Mining, urbanization, coastal erosion, land 

clearing

"Buffalo District continues GLRI ecological restoration at Walnut 

Beach"by

USACE

Buffalois marked withCC BY-ND 2.0.
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o b e e ame Disturbances Affect Both
tem structures. Although the highest level functions

L e Ecosystem Function & Structure
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2002)

(2) Energy transfer/ food web length/complexity/
loss connectivity
Nutrient/water soil chemistry
cycling soil density/composition
atmospheric deposition .
g X Ecosystem Structure: derived from
el ecosystem function, structure is all the

vtk physical living & non-living components of an

@) 72 sty rsiliorioyliomscetsats ecosystem and how they’re arranged (Myster
niche breadth/overlap 2001 )

species competitive hierarchies
self-organization/regulation/
entropy

Myster R, 2001. Available at
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https://www.sciencedirect.com/science/article/pii/S0921800902000897


https://www.fs.fed.us/global/iitf/pubs/ja_iitf_2001_myster001.pdf







Disturbances Affect Both 

Ecosystem Function & Structure 

Ecosystem Function: the “capacity of 

natural processes and components to provide 

goods and services that satisfy human needs, 

either directly or indirectly” (de Groot et al. 

2002)

Ecosystem Structure: derived from 

ecosystem function, structure is all the 

physical living & non-living components of an 

ecosystem and how they’re arranged (Myster

2001)

MysterR,2001. Available at 

https://www.fs.fed.us/global/iitf/pubs/ja_iitf_2001_myster0

01.pdf
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Why Should we Care?

Ecosystems provide us with countless goods and services, and they serve many
functions. There are 4 main categories of ecosystem function:

Regulation: regulation of necessary ecological processes and life support
systems via bio-geochemical cycles and varying biospheric processes

» Services provided: clean air, water and soil
Habitat: provides shelter and resources to wildlife

» Conserves evolutionary processes and biological & genetic diversity

Production: processes like photosynthesis & nutrient flow through food chain
» Services: food, raw materials, energy resources, and genetic material
Information: has rich history with human evolution and maintains our health

» Services: reflection & spiritual enhancement, cognitive development, recreation
and aesthetics
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https://www.sciencedirect.com/science/article/pii/S0921800902000897
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Key Principles of Restoration Ecology










Key Principles of Restoration Ecology
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Types & Methods of Restoration

Different restoration projects have different
end goals, and therefore different methods
for achieving each.

>

Revegetation: replenishing or establishing
new vegetation and erosion control

» Soil replacement &
direct/hydroseeding

Habitat enhancement: manipulating the
natural landscape to change function

» Ecological landscaping & habitat
creation

Remediation: improving a destroyed
ecosystem or replacing it with a new one

» Excavation & soil vapor extraction

Mitigation: legally authorized remediation
of lost protected ecosystem/species

» Planning & zoning

"Dam area revegetation” by LassenNPS is marked with CC BY
2.0.(Lassen National Park)





https://www.flickr.com/photos/61860846@N05/8287801299


https://www.flickr.com/photos/61860846@N05


https://creativecommons.org/licenses/by/2.0/?ref=openverse







Types & Methods of Restoration

Different restoration projects have different 

end goals, and therefore different methods 

for achieving each.

u

Revegetation: replenishing or establishing 

new vegetation and erosion control 

u

Soil replacement & 

direct/hydroseeding  

u

Habitat enhancement: manipulating the 

natural landscape to change function

u

Ecological landscaping & habitat 

creation 

u

Remediation: improving a destroyed 

ecosystem or replacing it with a new one

u

Excavation & soil vapor extraction  

u

Mitigation: legally authorized remediation 

of lost protected ecosystem/species

u

Planning & zoning 

"Dam area revegetation"byLassenNPSis marked withCC BY 

2.0.(Lassen National Park)
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Class Activity/Homework

For the remainder of class, we will split into groups
based off case studies. Introduce yourselves, then
begin to read your assigned article. Take notes on
key concepts, though you may have to do a bit of
outside research for clarity/required information.

View the assignment “Restoration Successes” for
the requirements and rubric. Your slideshows should
be about 5-10 minutes long and will be presented
next class.
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Case Study
Presentations!

For the first portion of class,
we will present our restoration
case studies

Be sure to:

>
>

>

Keep it 5-10 minutes

Address all questions/topics
in the assignment

Speak loud and clear

Ensure all teammates have
talking points

Answer any audience
questions to the best of
your ability!

"Audience microphone at APExpo 2010 022.jpg" by Guillaume
Paumier is marked with CC BY-SA 2.0.





https://www.flickr.com/photos/17267678@N00/5110780159


https://www.flickr.com/photos/17267678@N00


https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse
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The Red Wolf (canis rufus)

"Red Wolf" by ucumari photography is marked
with CC BY-NC-ND 2.0.

The world’s most
endangered wolf

15-17 in the wild

» Nonessential
experimental population
in NC

Brown in color, black along
back and tail

» Reddish hue on legs, ears,
& head

Slender legs & big feet

Wider head & pointed ears
Ranges 45-80 lbs

» Between the size of a
coyote and grey wolf

~26in tall & 4ft long (nose
to tail)




https://www.flickr.com/photos/18922711@N00/3094925339


https://www.flickr.com/photos/18922711@N00


https://creativecommons.org/licenses/by-nd-nc/2.0/jp/?ref=openverse







The Red Wolf (canis rufus) 

u

The world’s most 
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u
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u
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"Red Wolf"byucumari photographyis marked 

withCC BY-NC-ND 2.0.
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Diet & Habitat Requirements

» Originally only in southeastern
TX & southwestern LA

» Coastal prairie/marsh habitat

» Any habitat with suitable food,
water, & shelter is acceptable

» This ranges from TX to PA

» Red wolves need ~20-80 sq mi
of habitat space

» Diet consists of white-tailed
deer, raccoons, & small

mammals n SOl
» Can eat up to 2-5lbs daily 1 Yt Tt | Q"J? ~
S et Mmac 25208 e R

* Histork Range Sorarce: A Review Joed Evabrson of the T Whlf (e rofos Histor Rasge Fesal Regert - 111000, 100 Maragersent ket e, X016, | =0

= North Caroling Noa-exiestisl Experimental Popatation (NEF) extablabed n 1987,

» Can travel up to 20mi daily in
search of food

"Red wolf historic range map" by USFWS/Southeast is
marked with CC BY 2.0.





https://www.flickr.com/photos/41464593@N02/43387560721


https://www.flickr.com/photos/41464593@N02


https://creativecommons.org/licenses/by/2.0/?ref=openverse
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u

This ranges from TX to PA

u

Redwolvesneed~20-80sq mi 

of habitat space

u

Dietconsistsofwhite-tailed 

deer, raccoons, & small 

mammals

u

Caneat up to 2-5lbs daily 

u

Cantravelupto20midailyin

searchoffood

"Red wolf historic range map"byUSFWS/Southeastis 

marked withCC BY 2.0.
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Behavior & Social Life

"Red Wolf Pups!" by OnceAndFutureLaura is

marked with CC BY-NC-SA 2.0.

Social, close-knit packs
» 5-8 individuals

» Breeding pair, offspring
from different
generations

Older offspring aid in
caring for the pups

Wolves between ages 1-2
will leave and form their
own pack

Packs occupy specific
territories & will defend it
from other wolves

Active at dusk & dawn

» Avoid human activity




https://www.flickr.com/photos/13166745@N07/9396601979


https://www.flickr.com/photos/13166745@N07


https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse
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"Red Wolf Pups!"byOnceAndFutureLaurais 

marked withCC BY-NC-SA 2.0.


image18.emf
Reproduction

» Pair-bonds for life

» Mate once a year (Feb)
» Pups born in Apr-May

» Well-hidden dens

» Stream banks, sand knolls,
hollow trees...

» Less than half survive to
adulthood

» Influenced by predation,
malnutrition, & disease

b

red wolf pups" by USFWS Headquarters is
marked with CC PDM 1.0.





https://www.flickr.com/photos/50838842@N06/7013874611


https://www.flickr.com/photos/50838842@N06


https://creativecommons.org/publicdomain/mark/1.0/?ref=openverse
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Current Status & Trends

Red Wolf Population Timeline
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https://nywolf.org/wp-content/uploads/2020/10/23-Hinton-et-al-2016-survival-estimates.pdf


https://nywolf.org/wp-content/uploads/2020/10/SSA_RedWolf_201804.pdf


https://www.fws.gov/southeast/wildlife/mammals/red-wolf/







Current Status & Trends

u

1967: first labeled 

“threatened with 

extinction” under ESPAof 

1966

u

Currently endangered

underESA1973

u

AsofOctober2021there 

are… 

u

15-17inthe wild

u

241incaptivity 

u

Population still on the 

decline 

Red wolf population trend from 1988-2020. Data sourced fromHinton et 

al, 2016,Red Wolf Species Status Assessment 2018,USFWS
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History of Wolves in the US:
Eradication Program

» Wolves targeted livestock of European settlers
» Sparked hatred towards the species

» Physical violence and negative folklore continued
this narrative

» Private landowners and farmers begin baiting &
trapping
» Began as sport, grew into profession

» Cattle ranchers would often turn to professional
“wolfers” and bounty hunters

» Ranchers & government agencies began eradication
program that lasted as late as 1965

20th century wolf hunters. Available at:
https://www.pbs.org/wnet/nature/the-wolf-that-changed-america-
wolf-wars-americas-campaign-to-eradicate-the-wolf/4312/

» Wolves were shot, poisoned, dug from dens,
hunted with dogs...

» Bounty was around $20-$50 a wolf

» Mid-20t" century: government-sponsored eradication
programs wiped out nearly all wolves
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"Endangered red wolf" by USFWS/Southeast is
marked with CC BY 2.0.

What’s Threatening
the Red Wolves?

Initial populations were decimated by:
20t century predator control programs
Habitat loss

Logging, mineral exploration,
drainage projects, road
development...

Now, their main troubles are:
Human-induced mortality

Car crashes, hunting, mistaken for
coyotes...

Hybridization with coyotes

Wolf population is so small &
experiences inbreeding avoidance




https://www.flickr.com/photos/41464593@N02/8003179830


https://www.flickr.com/photos/41464593@N02


https://creativecommons.org/licenses/by/2.0/?ref=openverse
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marked withCC BY 2.0.
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Class Activity: Analysis of Red Wolf
Inbreeding Data

» Read the introduction and methods of the
inbreeding case study in red wolves

» Work with a partner to answer the short questions
on the day 2 class activity worksheet





https://pubmed.ncbi.nlm.nih.gov/25060763/







Class Activity: Analysis of Red Wolf 

Inbreeding Data 

u

Read the introduction and methods of the

inbreeding case study in red wolves

u

Work with a partner to answer the short questions

on the day 2 class activity worksheet
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Captive Breeding

> I;{Sg7wolves granted protection under ESA in

» Fish & Wildlife Service (lFWS) biologists took
in all pure, wild red wolves (17)

» 1980: declared extinct in the wild

» FWS & Point Defiance Zoo and Aquarium
established a captive breeding program in
the early 70s with just 14 wolves

» First litters produced in 1977, added to
Red Wolf Species Survival Plan (SSP)
population

» Human contact minimized: promotes
avoidance behavior & supports healthy
pack structure

» Follow genetic management objectives
to maintain health & diversity

» 1987: NC NEP established, 60+ individuals e a—
released ]nto ]t from 1987-1994 "Reﬁ Wolf (Canis rufus".by.warri;rv:/;-m‘;n".')?h is marke‘d
with CC BY-ND 2.0.

» Wolves released based on genetic
makeup, reproductive
Berformance/fitness, and physical &

ehavioral adequacy





https://www.flickr.com/photos/59429971@N06/5480093191


https://www.flickr.com/photos/59429971@N06


https://creativecommons.org/licenses/by-nd/2.0/?ref=openverse







Captive Breeding

u

Red wolves granted protection under ESA in 

1967

u

Fish & Wildlife Service (FWS) biologists took 

in all pure, wild red wolves (17)

u

1980: declared extinct in the wild

u

FWS & Point Defiance Zoo and Aquarium 

established a captive breeding program in 

the early 70s with just 14 wolves 

u

First litters produced in 1977, added to 

Red Wolf Species Survival Plan (SSP) 

population

u

Human contact minimized: promotes 

avoidance behavior & supports healthy 

pack structure

u

Follow genetic management objectives 

to maintain health & diversity 

u

1987: NC NEP established, 60+ individuals 

released into it from 1987-1994

u

Wolves released based on genetic 

makeup, reproductive 

performance/fitness, and physical & 

behavioral adequacy 

"Red Wolf (Canis rufus)"bywarriorwoman531is marked 

withCC BY-ND 2.0.
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Successful Program
Serves as Model

» Mid 90’s: red wolves establish
successful packs, breed with one
another, and occupy territories in NC

» Peak of 120 individuals reached in 2012

» This was the first time in the U.S. a
large carnivore was titled extinct in
the wild & reintroduced

» Influenced the recovery programs of
several other species

» Gray wolf in Yellowstone, black-footed
ferrets, California condors...

» Innovative restoration tactics
successful

» Pup fostering, coyote sterilization










Successful Program 
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u

Mid 90’s: red wolves establish 
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another, and occupy territories in NC

u
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u
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large carnivore was titled extinct in 

the wild & reintroduced

u
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several other species

u

Graywolf in Yellowstone, black-footed 

ferrets, California condors…

u
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successful

u

Pup fostering, coyote sterilization  
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Efforts Dismantled

Political barriers & USFWS program
mismanagement

2014: USFWS stopped introducing
captive-bred wolves into the wild

Halted use of Red Wolf Adaptive
Management Plan

Included limiting coyote
hybridization

Issued kill permits to private
landowners

2020: Southern Environmental Law Center
(SELC) sued USFWS violating ESA

=G 2021: Judge Terrence Boyle (U.S. District
ired wolf’ by mingos is marked with CC Court) ruled USFWS needs a plan by March
1, 2021 to resume red wolf restoration

2022: New SSP committee in place, plans
still in progress...

Aim to collaborate more with private
landowners





https://www.flickr.com/photos/73346941@N00/432214858


https://www.flickr.com/photos/73346941@N00


https://creativecommons.org/licenses/by-nc/2.0/?ref=openverse
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"red wolf"bymingosis marked withCC 

BY-NC 2.0.
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Final Project: Policy Brief

» Restoration efforts for the red wolf have recently been dismantled and
loosened, resulting in the sharp decline of restored wolf numbers.

» Your task is to research deeper into the previous and current restoration
efforts for the red wolf, as well as other case studies of mammal

restoration

» Write a policy brief (~2-3 pages minimum) explaining the situation,
incorporating peer-reviewed sources, and offering recommendations for
the best course of action in revamping the red wolf restoration program

The restoration of the red wolf was once successful, it can happen again!
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The restoration of the red wolf was once successful, it can happen again! 


image27.emf
What Does a Good
Policy Brief Look
Like?

Overarching theme
Complimenting color scheme, consistent fonts
Various visuals
Images, graphs...
Well-researched sections
In-text citations, figures referenced
Good layout and flow

Order of paragraphs makes sense, content fills
space

Descriptive headings and title

Titles tell reader exactly what they should
expect to read





https://www.flickr.com/photos/66488214@N05/14489155620


https://www.flickr.com/photos/66488214@N05


https://creativecommons.org/licenses/by/2.0/?ref=openverse
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"Papers by Centre on Dynamics of Ethnicity"byOffice for National Statisticsis marked withCC BY 2.0.
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What Does a Good
Policy Brief Look Like?

Overarching theme
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Example:

Architectural Endeavors Association

AEA Policy Brief no. 46

Zoé Swartley | 2022March 3

Off the grid and into a home: how earthship
biotecture may help alleviate energy insecurity

Nd is licensed under CC by ND-2.0

Abstract:

Energy is life-sustaining and possessing it within our homes enables us to comfortably cook,
clean, power essential devices, adjust the temperature, and countless other actions.

Millions of families worldwide currently do not have access to adequate energy and suffer
from energy insecurity

Earthships offer a unique, green living experience that allows for residents to be self-
sustaining and reliant on renewable/passive energy

This policy brief promotes the idea of incorporating earthship biotecture designs into any
newly constructed homes or when rebuilding damaged ones to shift to more sustainable and
energy-independent housing





file:///Users/zoeswartley/Desktop/WPI%2021-22/History/Earthshipbrief%20.docx







Example:
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Peer-Review Session!

» No matter the completion of your brief, get into pairs to
swap projects

» Thoroughly read, make comments, and offer suggestions
for your partner’s policy brief
» Consider the following categories:
» Effective title, abstract, and attractive cover page
» Theme, color scheme, visuals, and overall appearance
» Clear argument, topic, and recommendations
» Well-researched sections with in-text citations
» Appropriate verb tense, professional writing style

» Grammar & spelling
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Additional
Restoration Resources

Summer Internships in ecology:
» Look at university REU programs

» Ecology Project International

» Operation Wallacea

Jobs:

» Look at state & national park
websites and job boards

» Wildlife & Fisheries Sciences job
board

» Coolworks

"The Ecological Garden, University of California at

Davis."” by Melinda Young Stuart is marked with CC Additional Resou rce:
BY-NC-ND 2.0.

» Society for ecological restoration





https://www.ecologyproject.org/yellowstone-impacts


https://www.opwall.com/registration-page/


https://wfscjobs.tamu.edu/job-board/


https://www.coolworks.com/rocky-mountain-youth-corps/jobs


https://www.ser.org/


https://www.flickr.com/photos/92033577@N00/34199281064


https://www.flickr.com/photos/92033577@N00


https://creativecommons.org/licenses/by-nd-nc/2.0/jp/?ref=openverse
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"The Ecological Garden, University of California at 

Davis."byMelinda Young Stuartis marked withCC 

BY-NC-ND 2.0.
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