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The Madrean Archipelago is a globally recognized 
center of biocultural diversity that sprawls north to 
south across the US-Mexico Borderlands. There are 
55 sky island mountain ranges and desert seas that are 
thought to contain more than 3,000 plants, over half of 
all species of birds found in North America, thousands 
of species of invertebrates, 104 mammals, including the 
only known wild jaguar in the US and the only ocelot in 
Arizona, nearly 100 reptiles, and 25 native amphibians. 
Tucked within this magnificent and valuable landscape, 
the majority of US citizens exist with household and per 
capita incomes much lower than both state and national 
levels. As with the majority of the world’s poor, people 
living in similar rural areas depend on ecosystems and 
related biodiversity for subsistence, security, and income. 

The Sky Island Restoration Cooperative 
(SIRC) is a bi-national community-
based collaboration of government and 
non-governmental organizations, private 
landowners, ranchers, students, volunteers, 
scientists, and restoration practitioners. 
Our hope is that by combining our energy 
and knowledge we can improve restoration 
activities, outcomes, and awareness across 
the Madrean Archipelago and nurture 
an understanding of the importance 
of biodiversity for human well-being. 
Identifying restoration research and 
resource needs, the SIRC is a vehicle for 
information sharing, training, and project 
implementation. Our cooperative builds 
bridges across institutional, administrative, 
and cultural boundaries to create effective 
regional restoration strategies. 

Our vision is to:
•Restore hydrologic and biologic 
processes throughout whole 
watersheds, from the top of the 
mountains to the basins below
•Maintain the unique biocultural 
diversity found in the Madrean 
Archipelago by working across 
borders, jurisdictions, and public 
and private boundaries
•Build resilient natural and human 
communities based on restoration 
economies
•Address social inequities and 
improve quality of life in the 
Borderlands
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In FY2014, the Sky Island Restoration 
Cooperative (SIRC) included involvement and/or 
direct work from these organizations:

Arizona Department of Environmental Quality (ADEQ)
Arizona Game and Fish Department (AZGFD)
Arizona Geological Survey (AZGS)
Bat Conservation International (BCI)
Borderlands Restoration, L3C (BR)
Cuenca Los Ojos (CLO)
Hummingbird Monitoring Network (HMN)
Natural Resources Conservation Service (NRCS)
Sky Island Alliance (SIA)
US Bureau of Land Management (BLM)
US Bureau of Reclamation (BOR)
US Fish and Wildlife Service (FWS)
US Forest Service, Coronado National Forest (USFS)
US Geological Survey (USGS)
US National Park Service (NPS)

Other organizations involved with SIRC partners:
Comisión Nacional de Áreas Naturales Protegidas (CONANP)
Comisión Nacional Forestal (CONAFOR) 
Desert Landscape Conservation Cooperative (DLCC)
Gila Watershed Partnership (GWP)
Instituto Tecnológico Superior de Cananea (ITSC)
Monarch Watch
National Fish and Wildlife Foundation (NFWF)
Native Seeds/SEARCH (NSS)
The Nature Conservancy (TNC)
Naturalia A.C. 
Patagonia Union High School
Pima County
Springs Stewardship Institute (SSI)
Southwest Monarch Study (SMS)
Windsong Peace and Leadership Center

Executive Summary

The Sky Island Restoration Cooperative 
(SIRC) is an experiment in bringing landscape 
restoration to scale through community-based 
projects. This annual report shares our successes 
in FY 2014 by presenting short abstracts of some 
of our cooperative projects. In-depth resource 
briefs highlight sixteen of our most representative 
projects. This annual report accounts for over 
two million dollars in on-the-ground projects 
throughout the Madrean Archipelago on federal, 
state, and private lands in both the United States 
and Mexico. 

The first eight pages of this annual report provide 
short abstracts detailing the broad categories in 
which we worked in fiscal year 2014. In addition 
to these short abstracts, more detailed two-page 
resource briefs are provided for those seeking 
more substantive information.  

SIRC projects ranged from inventory and 
modeling, to on-the-ground restoration 
implementation and long-term monitoring. SIRC 
is based on a model of deliberate community 
engagement working with youth, students, 
professionals, and retirees. 

In FY2014, SIRC 
worked on high 
elevation spring 
restoration, to river 
restoration in the 
valleys, to grassland 
restoration, from the 
scale of backyards to 
hundred thousand 
acre watersheds. 
Approaches ranged 
from installation of 
low-cost, low-tech rock 
structrues to high-tech 
LiDAr and modeling of 
watersheds.

The Sky Island Restoration 
Cooperative region in 2014, 
Illustrating rivers and creeks 
where restoration 
activites are ongoing



Workshops
Michele Girard
USFS, Coronado National Forest
 
The Sky Island Restoration Cooperative 
(SIRC) is a coalition of restoration practitioners, 
scientists, and land managers, working together 
to restore the ecological processes and systems 
of the Sky Islands in the Madrean Archipelago of 
the US-Mexico Borderlands. The SIRC came into 
existence in February, 2014 in meetings held at 
the El Coronado Ranch hosted by the Cuenca Los 
Ojos Foundation. After several informal meetings 
and conversations between various resource 
specialists, the February meeting was held to 
discuss how we can pool our limited financial 
resources and work together to gain efficiencies 
as we conduct landscape and watershed 
assessments, prioritize areas for restoration 
treatments, collect seed, and determine other 
research needs. 

Participants included representatives from 
Cuenca Los Ojos (CLO), Borderlands Restoration 
(BR), Sky Island Alliance (SIA), Western Land 
Alliance, Bat Conservation International, 
the Bureau of Land Management (BLM), 
the National Park Service (NPS), the Forest 
Service (USFS), the US Geological Survey 
(USGS), Bureau of Reclamation (BOR), the 
Fish and Wildlife Service (FWS), and Arizona 
Geological Survey (AZGS). The initial meeting 
established a network that resulted in a number 
of the collaborative projects many of which are 
described in this Annual Report for fiscal year 
2014.  

The second SIRC meeting 
occurred on April 22, 2014, 
in Patagonia, AZ hosted by 
Borderlands Restoration 
(BR) with colleagues from 
CLO, the Hummingbird 
Monitoring Network (HMN), 
USGS, USFS, SIA, NPS, and 
the Nature Conservancy 
(TNC). Attendees provided 
updates on their work 
and agreed to commit 
to reporting cooperative 
research. Strategies to further 

collaborate and monitoring regimes for before and 
after restoration were vetted. Overarching interests 
identified include creating plant lists for restoration 
targets (i.e. hummingbirds and other pollinators) 
and plant propagation, rapid assessment protocols 
for restoration planning, documenting effectiveness 
of different erosion control structures, building 
local workforce and capacity, and developing seed 
collecting protocols and databases.

In May 2014, SIA hosted a Wetlands Restoration 
and Creation Workshop at the Southwestern 
Research Station in the Chiricahua Mountains. 
This workshop brought the USFS, USFWS, 
NPS, Arizona Game and Fish Department 
(AZGFD), private landowners together with 
restoration experts to create new wetland habitats 
for Chiricahua leopard frogs, bats, and other 
wildlife. Workshop participants traveled from 
four states to learn techniques for pond building, 
and the collaborative fieldwork inspired new 
project proposals and increased cross-agency 
communication about how to approach these 
projects for maximum ecological benefits. 

Erosion control structures (ECS) were highlighted 
at the February meeting as a low cost and low 
tech restoration treatment that stabilizes soil and 
increases infiltration. In July 2014, a field workshop 
was held to discuss design and implementation 
of ECS’s on different soils and parent materials. 
Many of the February meeting attendees were 
present, along with NRCS representatives. An ECS 
guidebook is planned for distribution in FY15. 
These workshops served as a catalyst for an ECS 
partnership project being planned for the southern 
Chiricahua Mountains with CLO, SIA, BR, FWS, 
USGS, and USFS participating. 

Attendees of the February 2014 meeting at El Coronado Ranch



Implementation
Trevor Hare
Borderlands Restoration, Conservation biologist

Multiple restoration projects across the Sky 
Islands have been implemented by SIRC partners 
in the past year. The results have made important 
progress in protecting water sources and both 
wildlife and plant habitat. Projects range from the 
San Bernardino Ranch in Sonora where Cuenca 
Los Ojos (CLO) installed dozens of large scale 
erosion and grade control structures, to the 
Babocomari River Watershed where Borderlands 
Restoration (BR)  installed hundreds of small 
erosion control structures to reduce erosion and 
increase water retention. The Babocomari work, 
funded by the Walton Family Foundation and 
working in cooperation with the USGS, hopes 
to quantify the effects of these structures on the 
hydrology and geomorphology of the restoration 
sites.

In the Chiricahua Mountains, CLO in 
cooperation with the USGS, has continued to 
install trincheras, or loose rock erosion control 
structures to study the effects on erosion 
and water retention. Also in the Chiricahuas, 
Sky Island Alliance and the Coronado NF, 
implemented the Ash Springs restoration  project 
to provide habitat for the Chiricahua Leopard 
Frog and bats. In the Patagonia Mountains along 
Harshaw Creek, BR in cooperation with the 
Hummingbird Monitoring Network, the USFWS 
Partners program, the Coronado NF, and USGS 
installed 50 erosion control structures in tributary 
drainages with 8 large juniper-post vanes 
directly in the creek to protect two spots with 
excessive meander ratios and bank erosion. At the 
Harshaw Creek site, 1000 live plants grown at the 
Madrean Archipelago Plant Propagation center 

were planted 
to support 
pollinators by 
local community 
volunteers and 
Borderlands 
Restoration 
crews. 

Monitoring & Modeling 
Laura Norman

USGS, Research Physical Scientist

Erosion control structures (ECS), are loose-rock 
structures constructed across a drainage ditch or 
channel (check dams), and stationary groupings 
of rocks encased in wire mesh (gabions). Both 
are used to enhance soil and water conservation 
in riparian zones throughout the Sky Island 
region. Goals for installing these features are to 
slow rainwater-runoff, and in doing so increase 
infiltration and improve recharge, increase surface 
water and soil moisture for plants and animals, 
and reduce fluvial erosion, thereby stabilizing 
soil and preventing 
downstream 
transport. Working 
with SIRC partners, 
ECS are being 
monitored for 
progress and success 
rates over time. 
Research includes 
field monitoring 
to document the 
hydrological impacts 
and identify sites for 
future installation. 

Satellite imagery is used 
to monitor changes in vegetation greenness 
over time. Geospatial watershed, erosion, and 
hydrology models are being used (with Terrestrial 
LiDAR datasets) to model changes in surface 
flow, infiltration, and sediment build-up at new 
check dams and detention features.  Researchers 
have also modified a stream gaging mechanism 
to create hydrographs for calibrating models of 
various scenarios and long-term predictions. 
Preliminary results show maintenance of and 
increases in vegetation occurring around ECS 
despite drought conditions and the decrease 
peak flows and increased volumes of long-term 
sustainability of water. Study areas include 
the Babocomari, Harshaw, Patagonia, San 
Bernardino, and West Turkey Creek Watersheds. 
For more information visit: 
http://geography.wr.usgs.gov/science/aridlands/

Erosion control structures, 
El Coronado Ranch / USGS

The Borderlands Restoration Crew with rock 
structures and planted plants / BR

http://geography.wr.usgs.gov/science/aridlands/


Springs
Louise Mistzal
Sky Island Alliance, Adapt Program Manager

Springs are keystone ecosystems in the Sky Island 
Region and exert disproportionate influence on 
surrounding landscapes. They are  known to be 
biodiversity hotspots. However, these ecosystems 
are poorly documented, little studied, and suffer 
from extensive human modification. To improve 
stewardship of springs, Sky Island Alliance 
in cooperation with multiple SIRC partners 
researched the location, management context, 
and biological, hydrological, and ecological 
characteristics of regional springs. A combination 
of expert and citizen science field surveys was 
employed to collect critical baseline information 
at springs in areas of interest and priority for 
managers in the region.
 
To address a lack of seasonal and long-term data 
on spring flows and ecology, the pilot Adopt-a-
Spring for monitoring was initiated at five spring 
sites. Monitoring protocols were designed to 
be climate-sensitive and accessible to trained 
volunteers. Botanical data for monitoring 
sites was augmented by botanical inventories 
conducted by expert botanists at the height of 
active growing season.

Data collected through this project and previously 
existing data from the various cooperating 
agencies is now available online through the 
Springs Inventory Database (springsdata.org). 
This database provides a much-needed landscape 
level context for making management decisions.

Plant Materials
Steve Buckley
NPS, Botanist

The availability of high-quality plant material 
is one of many critical bottlenecks in effective 
landscape scale restoration. To correct for this 
lack of sufficent native plant materials, SIRC 
partners have initiated projects to systematically 
collect native plant seed, build native plant 
nurseries and farms, and conduct production 
experiments to increase the range of species and 
quantity of plant material that is available for 
restoration efforts. Our seed collection efforts 
cross agency boundaries and 
are the foundation of the 
long-term strategy for the 
conservation and restoration 
of the floristic biodiversity in 
the Madrean Archipelago. 

SIRC partners are laying the 
foundation of a nursery and 
native plants propagation 
economy by investing in the 
infrastructure necessary 
to scale up plant material 
production. These efforts 
are collaborations between 
agencies and public 
colleges and other public-
private collaborations 
that are creating jobs in 
ecomomically challenged 
areas. Experimentation with 
expansion of agricultural 
seed production techniques is a Collecting Agave seed, 

Fort Bowie NHS / NPS
priority for FY 15 and the BLM 
and NPS are collaborating with Eastern Arizona 
College, the Gila River Watershed Partnership 
in Safford, and the Madrean Archipelago Plant 
Propagation (MAPP) Center in Patagonia, to 
increase the availablity of high-quality native plant 
materials. 

Seed collection will expand in FY15 based on 
extensive pilot sampling efforts in FY14. An inter-
agency seed strategy for the Madrean Archipelago 
is being considered as the next logical step to 
address the long-term needs for restoration plant 
materials procurement. Spring assessment, Barfoot Park, 

Chiricahua Mountains / SIA



Wildlife
Carianne Campbell
Sky Island Alliance, RESTORE Program Manager

Working for wildlife in the Sky Islands occurs 
where the good habitat is, regardless of 
jurisdiction. SIRC partners use non-invasive 
techniques to document where wildlife live and 

travel, and 
then work 
to protect 
and restore 
those 
places, on 
private and 
public land, 
on both 
sides of the 
US-Mexico 
border. For 

instance, 
Sky Island 

Alliance has an intricate network of wildlife 
tracking transects and remote cameras that 
are monitored by a corps of citizen scientists 
volunteers. NPS and Sky Island Alliance are 
working to analyze years of camera data from 
both sides of the border, involving partners 
from the USFS, BLM, CONANP and private 
landowners and employing two student interns.  
These data are then put to use – informing 
recovery plans for threatened and endangered 
species such as the jaguar, ocelot, and Chiricahua 
leopard frog, and shared with agencies such as 
ADOT, Pima County, and the Tohono O’Odham 
Nation to incorporate strategic wildlife crossings 
during road construction projects. 
 
SIRC partners have worked on a variety of on-
the-ground efforts in FY 14 to contribute to 
Chiricahua leopard frog species recovery in 
the Sky Islands, by protecting existing habitat 

and making water on the 
landscape more accessible 
to Chiricahua leopard frog 
and other small wildlife, 
creating new aquatic 
habitat, and keeping non-
native invasive predators 
under control.

Ocelot in Mexico / SIA

Coati tracks / SIA

Community
David Seibert

Borderlands Restoration, Executive Director

Restoring functional physical landscape 
processes, growing and planting native plants, and 
supporting springs and pollinators are just some 
of the vital activities in our work, but they remain 
incomplete without a third essential step: forging 
and maintaining bonds between people and the 
natural world, and providing opportunities for 
each to flourish in tandem. 

It is clear that habitat restoration is not sustainable 
unless local citizens understand the benefits 
received from the work, and actively participate 
in restoring ecosystems and ecosystem services in 
their own communities. 

Through this approach, we have simultaneously 
demonstrated that a “restoration economy”—a 
cultivated network of relationships whereby 
people gain skills and the capacity to make their 
livings by caring for place—is both feasible 
and, today, necessary if we are collectively to 
surmount public/private and other divides in 
the face of shared threats to the ecosystems on 
which lives and livelihoods depend. Incorporating 
this approach is vital to both the creation 
and maintenance of restoration networks, 
generational continuity, and to the establishment 
and nurturing of a sustainable land ethic.

Borderlands Earth Care Youth Institute (BECY) 
participants build water harvesting features 

at Patagonia Union High School / BR



Financials

In fiscal year 2014, the Sky Island Restoration Cooperative (SIRC) combined resources of $2,oo9,269 
in the sixteen projects detailed in this report. These resources are from numerous sources and this is a 
list of many of the organizations who provided funding for our cooperative efforts. 

Annenberg Foundation
Arizona Department of Environmental Quality
Arizona Game and Fish Department
Arizona Geological Survey
Bat Conservation International
Biophilia Foundation
Borderlands Restoration, L3C
Brophy Family Foundation
Commission for Enviromental Cooperation
Comisión Nacional de Áreas Naturales Protegidas
Comisión Nacional Forestal
Cuenca Los Ojos
Desert Landscape Conservation Cooperative
Hummingbird Monitoring Network
The Kresge Foundation
National Fish and Wildlife Foundation
Natural Resources Conservation Service
Neotropical Migratory Bird Act, USFWS
Partners for Fish and Wildlife Program, USFWS
Sky Island Alliance
Summerlee Foundation
Turner Foundation
US Bureau of Land Management
US Bureau of Reclamation
US Fish and Wildlife Service
US Forest Service, Coronado National Forest
US Forest Service, Resource Advisory Committee
US Geological Survey
US National Park Service
US National Park Service, Sonoran Desert Network
US National Park Service, SW Exotic Plant Management Team
Walton Family Foundation
Wilburforce Foundation
Wildlife Conservation Society, Climate Adaptation Fund
Wildlife Corridors, LLC
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It is impossible to overestimate the value of contributions made by our collective volunteers. In every project 
reported on, volunteers are swinging picks, digging holes, planting plants, building or geolocating check 
dams, and contributing good energy in a myriad of ways.  Volunteers help us to understand what is possible 
through concerted action, what it means to work within our communities as actively engaged participants 
who have strong feelings about where we want to go collectively, and who are not afraid of carving new 
paths to get there. Along the way to the many different forms of success described in this report, we continue 
to witness the flowering of an ethic of care, through which prideful ownership in the value of many different 
kinds of ecological and social restoration are encouraged to thrive.

Special thanks are also due to Anna Iwaki and the National Park Service and its Desert Research Learning 
Center (DRLC), the Sonoran Desert Network (SODN), and the Southwest Exotic Plant Management Team 
(SW-EPMT) for the layout and publication support provided for this report.

Restoration is for all ages / SIA, BR, SIA



Fiscal Year 2015, a look ahead

SIRC has a goal to double our collective and 
community capacity in three years. Our shared 
interest is developing long-term sustainable jobs 
locally by promoting education, and training 
that contributes to the development of a regional 
restoration economy.

SIRC Goals for 2015 include:
• Increasing involvement in Mexico and on both 
private and tribal lands in the US
• Development of programmatic permitting 
• Increasing community hiring and volunteer 
education 
• Increasing the scale of restoration and 
embracing a watershed/landscape approach 
• Monitoring effectiveness and revising 
approaches based on lessons learned and 
opportunities

SIRC will continue to monitor effectiveness 
of techniques, improve our efforts, and 
communicate lessons learned. Some projects 
continuing in 2015 include: Babocomari 
River Restoration and Recharge Study, Rio 
San Bernardino Headwaters Restoration and 
Recharge Study, Silver Creek Restoration and the 
Monarch Monitoring Waystations project will be 
added to six additional national parks. This is a 
very short list of our actual ongoing work. 

We are seeking additional funding in 2015 to 
build greater capacity for propagation of plant 
materials for use in restoration implementation, 
in particular to increase greenhouse capacity and 
nursery training programs. There is also more 
restoration implementation and monitoring 
at Harshaw Creek Restoration, Turkey Creek, 
Aravaipa Creek, and in the newly acquired 
Sonoita Creek Wildlife Corridor near Patagonia. 

In 2015, SIRC will continue to build on our 
2014 efforts to create a network of pollinator 
and milkweed gardens, collect seed across the 
landscape, install erosion control structures at 
numerous locations, increase plant propagation 
capacity in Patagonia and Safford, conduct research 
in support of sound restoration, expand youth 
education programs like Borderlands Earth Care 
Youth Institute (BECY), recruit new volunteers, and 
expand community involvement.

We are working to improve operational efficiency 
and expand restoration implementation. We are 
looking at programmatic appoaches to National 
Environmental Policy Act compliance and 
other permitting processes. One programmatic 
breakthrough to support our 2015 work includes 
the recent decision memo that supports the 
installation of pollinator plants to improve 
pollinator habitat all across the Coronado National 
Forest. These and other critical efforts are only at 
the very beginning stages of a concerted and long-
term adaptation to the places we inhabit. 

New SIRC Partner Projects for 2015:
-Aravaipa Canyon Understory Restoration / 
SIA, TNC, BLM
-Bi-National Wildlife Camera Study / 
NPS-SWBRPP, SIA, CONANP
-Brown Canyon Pond Restoration / USFS, SIA, AZGFD
-Chiricahua Erosion Structures / USFS, CLO, BR, SIA
-Cross-Border Restoration Field School / CLO
-Fertile Islands Experiments / NPS
-Frye Creek Pollinator Plants / USFS, GWP, SIA, BR
-Habitat Plan for Sonoita Wildlife Corridor / BR
-Hermitage Spring Enhancement  /
USFS, SIA, BCI, AZGFD, FWS
-Madera Canyon Restoration / BR, USFS
-Milkweed Research and Collection / NPS, BR
-NPS Milkweed Network / NPS
-Patagonia Watershed Study / USGS, USFS
-Pena Blanca Lake Restoration / USFS, SIA, BR
-Sabino and Bear Canyon Restoration / USFS, SIA
-Watershed Reslience for Fire / SIA, USFS, BR, CLO

Sky Island Restoration Cooperative



Resource Briefs Sky Island Restoration Cooperative

Fiscal Year 2014 

These sixteen resource briefs are designed to 
provide more specific information on the work 
done by partners in the Sky Island Restoration 
Cooperative (SIRC) during fiscal year 2014. They 
are an effort to communicate about restoration 
activites all across the Madrean Archipelago in a 
systematic way. 

This report is a fully interactive digital file.The table 
of contents on the following page is hyperlinked to 
individual briefs; simply click on the title. The SIRC 
banner at the top each brief will bring you back to 
the table of contents.  

Photos: Sky Jacobs, Steve Buckley, Jessica Moreno, SIA
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The Sky Island Restoration Cooperative (SIRC) is a coalition of restoration practitioners, scientists, and 
land managers, working together to restore the ecological processes and systems of the Sky Islands in the 

Madrean Archipelago of the US-Mexico Borderlands.

Sky Island Restoration CooperativeResource Brief 
Fiscal Year 2014 

Abstract
With funding provided by the USFWS Partners for 
Fish & Wildlife program, Borderlands Restoration, 
with Hummingbird Monitoring Network and Sky 
Island Alliance, restored two tributaries of Harshaw 
Creek. Project goals are to bring pollinator plants 
back into the system and engineer the waterway to 
conserve runoff and increase moisture availability, 
a necessary component to improving systemic 
resiliency in the face of climate change. This 
was accomplished by installing erosion control 
structures and re-planting pollinator-supporting 
native species at the confluence of a tributary 
to Harshaw Creek. USFS was charged with 
monitoring “instream flow,” the rate of water flow 
needed to protect and preserve resources (such 
as fish, wildlife and recreation) in a waterway. 
The USGS investigates the occurrence, quantity, 
quality, distribution, and movement of surface and 
groundwater. In this project, USGS responded 
quickly to the combined restoration and research 
opportunities and advanced the USFS instream-
flow monitoring effort by developing hydrographs 
of before and after-restoration, a major 
contribution to restoration theory and practice in 
unique southwestern U.S. ecosystems.

Keywords
restoration, instream-flow, watershed, pollinators

Project Background
Borderlands Restoration (BR) and the 
Hummingbird Monitoring Network (HMN) were 
awarded a grant from the USFWS Partners for Fish 

Harshaw Creek Restoration
USGS, USFS, USFWS, Borderlands Restoration, Sky Island Alliance, 
Hummingbird Monitoring Network

and Wildlife program to install rock detention 
structures and native plants in tributary drainages 
to Harshaw Creek, to enhance water retention 
for wildlife and pollinator plants and to stabilize 
and protect vulnerable creek banks and channel 
beds. The USFS is charged with documenting 
perennial flow regarding “instream flow for fish, 
wildlife or recreational purposes.”  They identified 
16 different streams for installation of datalogging 
water quality sensors, to automate measuring and 
record pressure/level (along with temperature, and 
time). The USGS AZ Water Science Center recently 
used similar devices to develop hydrographs in 
ungauged reaches of SE Arizona.  Together, the 
cooperating agencies saw a potential to document 
baseline flows, before and after in-stream rock 
structure installations. This will provide valuable 
field data and assist in data collection for a larger 

Map of stream gaging and restoration efforts 
in the Harshaw Creek watershed, Arizona 



monitoring proposal to document surface-to-
groundwater interactions in coordination with 
restoration work.

Project Activities and Outcomes
USFS used the USGS Continuous Slope Area (CSA) 
method to install sensors and potentially gather 

sufficient data 
to develop a 
hydrograph. 
The CSA gage 
was installed 
prior to large 
rainfall events; 
rainfall-runoff 
measurements 
will help 
determine the 
effectiveness 

of the restoration.  The Harshaw Creek restoration 
was implemented by Borderlands’ Restoration 
Crew, and consisted of installing over 50 rock 
detention structures. BR, HMN and SIA (45 
volunteers) planted 1,000 pollinator plants in 
a variety of habitat types: Madrean Pine/Oak 
Woodland, Sonoran Desert Grassland/Shrubland, 

and Riparian 
Gallery 
Forest. BR is 
monitoring 
the effects 
on the plants 
by assessing 
mortality 
and counting 
flowers & 
seeds. If the 
plants produce 

viable seed and reproduce on site, pollination 
is considered successful, and we’ve collectively 
provided a host of vital pollinator friends some 
nectar that will enable them to reproduce and thrive 
as well. As of December 1, the water is still running 

at the restoration site 
in Harshaw Creek.

Stakeholder 
Involvement
Borderlands 
Restoration led the 
restoration efforts. 
BR’s Restoration 
Crew installed rock 
detention structures. 
BR, HMN, and SIA 
installed and watered 
pollinator plants. 
BR is monitoring 
the plants. 
Hummingbirds at this site are being monitored by 
the HMN. USGS brought the groups together to 
document the success of all the restoration and 
spent time in advising and creating the CSA method 
for the study area. USFS purchased and installed 
the transducers needed into the stream.

Agency-specific Funding
USGS spent 8-person hours in meetings and 
2-person field day to help this project so far 
($1200). USFS has spent $2000 in kind salary and 
$3000 on equipment and materials (total from 
USFS = $5000). One SIA staff member 3 days @ 
400 = $1,200 and volunteer match = 15 @ 22.50 
@ 20hrs = $6,750. HMN and BR spent a total of 
$24,000, in 
addition to 
the $23,000 
provided by 
USFWS.

Sky Island Restoration Cooperative
Harshaw Creek Restoration
Editor: Laura Norman

Borderlands’ Restoration Crew with rock 
structures and planted plants

Labeling plants for monitoring 

Planting workshop

Stream monitoring



Resource Brief 
Fiscal Year 2014 

Sky Island Restoration Cooperative

The Sky Island Restoration Cooperative (SIRC) is a coalition of restoration practitioners, scientists, and 
land managers, working together to restore the ecological processes and systems of the Sky Islands in the 

Madrean Archipelago of the US-Mexico Borderlands.

Monitoring Restoration in Turkey Creek
USGS, NPS, USFS, Cuenca Los Ojos, University of Arizona
Abstract
This research evaluates if the extensive restoration 
being done by Cuenca Los Ojos (CLO) in the Sky 
Island Region of the Chiricahua Mountains of 
southeastern Arizona, can significantly mitigate 
negative impact from peak flows and improve 
water supplies, using a paired-watershed approach. 
During June-October, 2013, USGS and NPS, in 
concert with the University of Arizona, compared 
surface flow between two adjacent sub-watersheds, 
one fitted with rock-detention structures for 
watershed restoration purposes, and one without 
rock-detention structures, to quantify impacts. 
Results provide the accounting of the inflow to, 
outflow from, and storage in both sub-watersheds 
for comparison.

Keywords
restoration, watershed, erosion control structures

Project Background
Drainages in the Chiricahua Mountains are 
impacted by intense localized rain events that 
frequently cause gullies in the headwaters, overflow 
at road crossings, flooding of campgrounds, 
and overwhelming sediment loads at outlets 
(Chiricahua National Monument). Monsoon rains 
following recent fires cause severe flooding in 
most drainages and debris flows in many others. 
Watershed restoration has been a major goal of 
private land owners at the El Coronado (EC) ranch, 
founders of Cuenca Los Ojos (CLO). Significant 
resources have been invested in constructing 
in-channel rock detention structures, including 

check dams and gabions to slow releases of water 
downstream.

Project Activities and Outcomes
Methodology includes the installation of a 
modified continuous-slope-area (CSA) gage (Smith 
et al 2010), and crest-stage gages, with water budget 
and rainfall-runoff ratio analysis. Preliminary 
findings indicate that check dams are increasing 
the capacity to respond to peak flow events—these 
events are the major contributor of nonpoint 
source pollution in downstream waters and lead to 
loss of the riparian vegetation and habitat. USGS is 
using the Soil and Water Assessment Tool (SWAT) 
to model the paired watersheds and develop future 
scenarios to consider longer-term impacts to the 
water budget and future scenarios. 

Google Earth imagery portraying the paired watersheds
for the study in the Chiricahua Mountains



Stakeholder Involvement
CLO installed >2,000 structures in the Turkey 
Pen watershed, provided maintenance, hosted 
conferences, meetings, and field workers, and 
helped design the study. USGS developed the 
study with UofA using the modified CSA method 
for the study area and led stream surveying and 
installation of the gages. NPS procured the pressure 
transducers and helped with designing the study, 

installing and processing datasets in FY13. USFS 
purchased and re-installed the transducers in FY14. 
Volunteers are helping to document locations and 
conditions of check dams.

Agency-specific Funding
USGS has spent over $50K on this project. NPS has 
provided the use of instrumentation and staff time 
(~$1500). UofA provided 2-person field day to help 
this project so far ($800). USFS provided $2200 in-
kind salary and $3500 for equipment and materials 
(Total USFS = $5700). CLO provided equipment, 
and maintenance for upkeep on the structures, plus 
accommodations, meals, and in-kind provisions 
estimated 
at $8500.

Sky Island Restoration Cooperative
Monitoring Restoration in Turkey Creek 
Editor: Laura Norman, Evan Gwilliam

Holster holding pressure transducer

Graph portraying preliminary hydrographs

Erosion control structures in Turkey Pen
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Babocomari Ranch Restoration and Recharge
USGS, Borderlands Restoration, Cuenca los Ojos, Sky Island Alliance, 
Lacher Hydrological Consulting

Abstract
Partners are working to investigate the most cost-
efficient way to recharge the Sierra Vista sub-basin 
aquifer, in a tributary of the San Pedro River, using 
low-technology rainwater harvesting. Research 
is being conducted on the Babocomari Ranch, 
property of the Brophy family. The Walton Family 
Foundation (WFF) is supporting research to couple 
groundwater/surface water models to predict 
and closely monitor the impact of rock detention 
structures on groundwater recharge.

Keywords
restoration, recharge, watershed, erosion

Project Background
The project encompasses a methodology to 
delineate natural recharge zones and to identify 
favorable water storage areas using integrated 
remote sensing (RS), geographical information 
system (GIS) and multi-criteria decision-making 
techniques for augmenting groundwater resources. 
We then install low-tech rock water detention 
structures at these zones and monitor the effects 
of the structures both in the short-term, and in the 
long-term as sediment accumulates and vegetation 
colonizes previously bare areas.  

Project Activities and Outcomes
Researchers with the US Geological Survey (USGS) 
used the Soil and Water Assessment Tool (SWAT) to 

model the watershed. Model outputs are estimates 
of the local water budget (precipitation, stream 
flow, runoff, infiltration, interception, storage, and 
evapotranspiration) that allow us to understand 
geospatially the best locations for rock detention 
structures installation (Figure 2; arrows represent 
hot spot areas). USGS surveyed channels using 
Real Time Kinematic (RTK) Global Positioning 
System (GPS) and plan flights to collect aerial 
imagery (~1cm pixel) and baseline data to develop a 
high resolution Digital Elevation Model describing 
the location prior to restoration efforts. Model 
results and expert practitioner opinion have been 
combined to develop potential areas for restoration 
in areas of high percolation, surface water runoff, 
and sediment yield. In FY14, we installed over 
700 water detention structures in these areas and 
began monitoring infiltration around the structures 

Maps portraying outputs of SWAT and locations to focus
restoration in the Babocomari Watershed.



to quantify 
their impacts 
on aquifer 
recharge. 
USGS also 
met with 
Borderlands 
Restoration’s 
Summer Youth 
Internship 

Program, called 
the Borderlands Earth Care Youth Institute (BECY), 
where land stewardship and ecological restoration 
are taught. In an area recently burned and prone 
to destructive flood effects, we demonstrated 
methodologies including survey transects and 
measuring electrical conductivity (EC) while 
explaining the procedures and instruments to 
the group. In addition, Sky Island Alliance (SIA) 
identified an “added project value” potential in the 
work and site, and immediately provided funding 
to Borderlands Restoration (BR) and the 
landowner, to fence T4 Spring and its springrun to 
reduce livestock impacts and monitor spring form, 
function, and vegetation response.

Stakeholder Involvement

USGS worked to model the watersheds, interpret 
the satellite imagery and monitor infiltration. 
Borderlands Restoration led the restoration 
efforts to install rock detention structures and 
Cuenca los Ojos advised on their placement. The 
Brophy family has been especially helpful and 
accommodating and we want to thank Ben Brophy, 
Frank McChesney, Charles McChesney, Bridget 
Brophy, and Anne Gibson for their continued 
support of both restoration and coalition-building. 

Sky Island Alliance provided funding through 
their Wildlife Conservation Society funded Spring 
Stewardship Program.

Agency-specific Funding
USGS has spent ~$40,000/year to date working on 
this project, while BR has spent ~$200,000/ year to 
date. SIA contributed over $7,000 to the project. 
The Brophy family provided a backhoe for two 
weeks of work worth approximately $1500, and 
National Fish and Wildlife Foundation funding 
of ~$50,000 will contribute to watershed health 
through work on land adjacent to the Babocomari 
Ranch.

Sky Island Restoration Cooperative
Babocomari Ranch Restoration and Recharge
Editor: Laura Norman

Bagged earth berms installed in channel

USGS and University of Arizona students using high-
resolution GPS to monitor transects and geomorphology

One-rock structures placed in gullies
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Rio San Bernardino Headwaters Restoration and Recharge
Cuenca los Ojos (CLO), USGS, NFWF, CONAFOR, CONANP, 
USFWS San Bernardino National Wildlife Refuge.

Abstract
The headwater streams of the Rio San Bernardino 
come together on Rancho San Bernardino, which 
historically hosted the largest complex of desert 
wetlands (cienegas) in the Sky Island Region. 
When CLO began management at Rancho San 
Bernardino, most of the cienega had been drained 
for agriculture decades before. Very little surface 
water existed, and only in small intermittent pools. 
In 2003, CLO embarked on large-scale restoration 
to halt erosion, with construction of trincheras 
in the uplands, gabions on the stream channels, 
gully-plugs in downcut arroyos, and restoration of 
grasslands in the adjacent uplands. These efforts 
were combined with the planting of thousands 
of riparian trees. During this period the main 
cienega has increased from just three percent 
of its historic size, to 18 percent today. Surface 
water has increased to five miles of perennial flow 
on the ranch, with at least another three miles 
downstream. Endangered fish and frogs have re-
established and other wildlife such as mammals and 
birds are increasing.

Keywords
restoration, recharge, watershed, erosion

Project Background
Years of intensive farming and ranching had 
depleted vegetation and water in Rancho San 
Bernardino, resulting in extensive erosion and 
massive downcutting in the headwaters. Very little 
grass, pollinator plants, or wildlife was found here. 
One notable exception were the shrubby desert 
plants that had established in former grasslands, 

which help support a rich diversity of native bees. 

Initial activities were focused on slowing down and 
capturing water during storm events. These events 
were not only a destructive erosive force, but the 
rainwater that did fall was quickly lost downstream. 
Activities included constructing arroyo gully-plugs 
with bulldozers. These gully-plugs are designed 
to leak and release water slowly, which resulted 
in the area becoming much wetter for a longer 
period of time. After this work was complete, 
gully-plugs were seeded with native grasses which 
established well in these wetter areas. This work 
was followed by the construction of trincheras 
(loose rock structures) in upland drainages to halt 
erosion while slowing the loss of rainfall, and the 
construction of gabions (wire baskets filled with 
rock) in primary stream channels to slow down 
larger flood flows. Restoration was done in the Hay 

Project area map / CLO



Hollow, Black Draw, and Silver Creek drainages. 
On Silver Creek, CLO also built an earthen dam 
with a concrete spillway to push Silver Creek back 
into its historic channel. As a follow-up to this, 
CLO removed salt cedars and planted thousands of 
cottonwood and willow trees. 

Most recently, CLO has embarked on grassland 
restoration. Much of this grassland work has used 
a Lawson Renovator pulled behind a large tractor 
with a blade on the front. The blade scrapes and 
pulls invasive shrubs and the renovator puts divots 
in the ground and drops native grass seeds into 
these divots. To date, approximately 8000 acres 
have been treated with this technique. Working 
with CONAFOR, CLO also conducted a prescribed 
fire to remove invasive shrubs. Utilizing seeds 
collected on site, CLO has grown out native plants 
in a green house, focusing on the giant sacaton and 
several other pollinator plants, including Thurber’s 
honeysuckle (Anisacanthus thurberi) and the 
desert willow (Chilopsis linearis), for planting in the 
riparian zone. CLO has begun using an abandoned 
agricultural field to grow native grass (for seed and 
hay) to reduce the costs of grassland restoration by 
providing native plant material to be used on site.  
Academic and other researchers are welcomed to 
monitor different aspects of the process.

Project Activities and Outcomes
Working with partners via CLO, the USGS began 
investigating the impact of the restoration in FY14 
using remote sensing. Temporal and statistical 
analysis of remotely-sensed imagery depicts 
increased vegetation in riparian areas fitted 
with gabions vs. those without, despite drought 
conditions. Field data corroborate the increase in 
plant cover and species richness, and change in 
species composition, adjacent to gabion installation.     
                                 
In FY14, CLO added several new gabions in the 
main stream channels and raised some historic 
ones, constructed new trincheras in the uplands, 

and planted pollinator plants. Grassland restoration 
efforts expanded to treat an additional 2000 acres, 
half new and half re-treatments. In addition to 
these grassland restoration fields, CLO now has 90 
acres of native grasses under irrigated cultivation.

In fall 2014, remnants of three hurricanes hit 
Rancho San Bernardino, producing the best 
sustained rains in years; these intense storms also 
caused damage that will be the focus of restoration 
activities in FY15. 

Stakeholder Involvement
USGS worked with CLO to model the watersheds, 
interpret satellite imagery, and monitor water 
infiltration. Borderlands Restoration monitored 
grassland birds in restored and unrestored 
areas. USFWS, and in particular Bill Radke (San 
Bernardino National Wildlife Refuge), have been 
of tremendous assistance on multiple projects. 
Chuck Minckley oversees the monitoring of native 
fish populations, most of which are Threatened 
or Endangered, and initiated a project to remove 
cattails from ponds to improve habitat for water 
fowl. Partners at the University of Rochester (Bob 
Minckley) investigate native bees, and conduct 
related vegetation surveys. Steve DeLong of USGS 
has an ongoing study looking at sediment loading 
as a result of restoration practices. 

Agency-Specific Funding
The National Fish and Wildlife Foundation has 
contributed $239,000; CONAFOR has contributed 
$100,000; CONANP has contributed $30,000 
(prescribed fire); Neotropical Migratory Bird 
Conservation Act funding has provided ~ $100,000 
to the project. Biophilia provided direct funding to 
establish a monitoring program and helped raise 
additional funding of ~ $150,000. USGS studies 
are valued at ~$40,000. Annually, CLO spends ~ 
$400,000.

Sky Island Restoration Cooperative
Rio San Bernardino Restoration and Recharge
Editors: David Hodges, Laura Norman
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Silver Creek Restoration
Malpai Ranch, BLM, USGS, USFWS, DHS, Harris Environmental Group, 
Stream Dynamics 
Abstract
The San Benardino Valley historically supported 
extensive wetlands and several perennial streams 
which have been dramatically reduced over the 
past century.  BLM, USFWS, and Malpai Ranch are 
working with Harris Environmental and Stream 
Dynamics to restore watershed function to thereby 
restore and support riparian and aquatic habitat 
downstream. Objectives include protection and 
expansion of flow and moisture-storing areas 
of Silver Creek in the San Bernardino Valley by 
increasing access of water to the floodplain and 
stabilizing areas of active and potential erosion. 
USGS is: monitoring streamflow; modeling surface-
water, groundwater and sediment transport; doing 
LiDAR surveys; and mapping geomorphological 
and vegetation changes to evaluate efforts and 
provide a foundation for identifying and prioritizing 
potential future watershed improvement activities.

Keywords
restoration monitoring, watershed-site-scale 
interactions, hydrologic modeling, LiDAR

Project Background
Surface-water and near-surface groundwater 
are critical for the maintenance of riparian and 
aquatic ecological communities and the threatened 
and endangered species they shelter. Increasing 
the presence of surface water and near-surface 
groundwater can increase habitat and species 
resilience in the face of climate- and land-use 
change. In the San Bernardino watershed, nearly all 
threatened, endangered, and special status species 
are riparian or aquatic obligate or facultative, 

relying for a portion of their life cycles on resources 
provided by riparian and aquatic habitats.  
Unfortunately, natural perennial water has largely 
disappeared north of the US-Mexico Border in the 
San Bernardino Valley except at a few locations 
such as reaches in Guadalupe Canyon, on the San 
Bernardino National Wildlife Refuge, and the San 
Bernardino Ranch in Mexico. The combination 
of factors that led to this is uncertain. Few shallow 
wells exist that tap the unconfined aquifer; thus 
little is known in detail about changes to the water 
table. However, the disappearance of wetlands and 
springs which are groundwater dependent is a clear 
indication that the water table has lowered over 
time. This disappearance has decreased aquatic, 
wetland, and riparian habitat, and negatively 
affected the species that depend on them. The 
lowering water table also decreases coverage by 

Preliminary watershed model of Silver Creek



Sky Island Restoration Cooperative

plants that help stabilize soils and decrease peak 
flows. As erosion increases, channelization occurs, 
further draining sediments. With little remaining 
vegetation to slow or retain runoff, higher flow 
velocities and stream power increase the ability of 
flash floods to cause erosion, transport sediment 
and debris, and damage infrastructure. Restoration 
efforts are aimed at reducing these problems, but 
there is a great need for monitoring and modeling 
the effects of restoration and management so that 
lessons can be learned and strategies developed 
to decrease the costs and increase the success of 
future projects. 

Project Activities and Outcomes
BLM’s objectives include the protection and 
expansion of moisture-storing areas of the 
landscape, increase access of water to the 
floodplain, stabilize active erosion, and prevent 
further degradation in headcuts and road crossings. 
Monitoring streamflow, modeling of surface-water, 
groundwater and sediment transport, LiDAR 
surveys, and mapping of vegetation changes will 
allow the USGS to evaluate efforts to restore 
riparian plant communities using characteristics 
such as soil building, the encouragement of 
recruitment of riparian species, re-wetting of areas 
with old-growth riparian vegetation, thinning of 
upland plant species within the riparian corridor, 

and an increase 
in species 
and age-class 
diversity of 
riparian species. 
Modeling of the 
San Bernardino 
watershed will 
help inform 
decision makers 
to better manage
habitat for 
these species.  

Continuous-slope-area gage and 

 

Additionally, the information gained through these 
modeling efforts will be shared with the USFWS, 
Malpai Borderlands Group, Cuenca Los Ojos, 
Sky Island Alliance, and other organizations and 
private landowners who are implementing habitat 
and watershed management programs within the 
watershed.

Stakeholder Involvement
BLM is coordinating restoration efforts with the 
Malpai Ranch, USFWS, and DHS. The USGS 
has installed two streamgages, conducted surveys 
using electromagnetic-induction, terrestrial 
LiDAR, vegetation-mapping, and drone-based 
photogrammetry, preliminary rainfall-runoff 
modeling, and 2D-surface-water modeling.

Agency-specific Funding
BLM provided $100,000 to the USGS for CSA 
gage installation, terrestrial LiDAR surveys, and 
preliminary watershed and surface-water modeling. 
The USGS has provided $10K to support drone 
photogrammetry and vegetation surveys. DHS has 
provided over $121,000 to USFWS to implement 
Silver Creek watershed improvements.

Silver Creek Restoration
Editor: Laura Norman

Preliminary 2D surface-water modeling

graph of stage data
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Aravaipa Creek Watershed Restoration
BLM, TNC, Sky Island Alliance, Stream Dynamics
Abstract
Sky Island Alliance has been working with the BLM 
Safford Field Office and The Nature Conservancy 
Aravaipa Canyon Preserve over the past decade 
on a variety of restoration projects designed to 
increase watershed health and resources for 
wildlife. These projects are strategically located at 
the beginning of the perennial stretch of Aravaipa 
Creek; watershed restoration actions in this 
location have the potential to increase infiltration 
to recharge the aquifer and ultimately increase 
the perennial length of Aravaipa Creek, home to 6 
federally-listed fish species and a diversity of other 
important wildlife.

Keywords
riparian restoration, induced meandering, 
watershed restoration, native grasses, Aravaipa 
Creek, vinca

Project Background
Aravaipa Creek is a rare jewel of southeastern 
Arizona, with 10 miles of perennially-flowing 
water at the north end of the Galiuro Mountains, 
which supports a lush riparian gallery forest, 6 
species of federally-protected native fish, and a 
diversity of other important wildlife including 
a population of desert bighorn sheep. Managed 
by The Nature Conservancy (as the Aravaipa 
Canyon Preserve) and the BLM (as the Aravaipa 
Canyon Wilderness), this riparian oasis provides an 
excellent opportunity to work with volunteers to 
achieve conservation goals. 

Sky Island Alliance has been working with the BLM 
Safford Field Office and The Nature Conservancy 

Aravaipa 
Canyon 
Preserve 
over the past 
several years 
on a variety 
of restoration 
projects 
designed 
to increase 
watershed 
health and 
resources for 
wildlife. These 
projects are 
strategically 
located at the 
beginning of 
the perennial stretch of Aravaipa Creek, where 
watershed restoration actions have the potential 
to increase infiltration to recharge the aquifer 
and ultimately increase the amount and extent of 
perennial water in Aravaipa Creek. These actions 
may help to counteract effects of groundwater 
pumping in the Aravaipa Valley as well and 
enhance ecosystem resiliency in the face of climate 
change.

Past collaborative activities have included 
implementing induced meandering restoration in 
Stowe Gulch, a dry tributary of Aravaipa Creek 
in order to reduce flashiness of flow events and 
encourage infiltration, as well as a variety of 
other actions in tributaries including extensive 
installation of native grasses such as giant sacaton 
and road closures.
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Project Activities and Outcomes
In FY14, Sky Island Alliance hosted two volunteer 
weekends at Aravaipa Canyon, logging nearly 850 
volunteer hours from 39 volunteers, including 
a group of eight faculty and students from the 
Instituto Tecnológico Superior de Cananea in 
Sonora, Mexico. Volunteers continued to work at 
the confluence of Turkey Creek and Oak Grove 
Canyon, a tributary of Aravaipa Creek, including 
several hundred additional plantings of native 
grasses. Stream Dynamics, Inc. also conducted 
stream profile transects with volunteers at the 
confluence to analyze the feasibility of additional 
restoration, and ultimately did not recommend any 
additional extensive actions.

TNC has been converting abandoned agricultural 
fields on their Cobra Ranch, adjacent to the creek 
to production of native grasses for wildlife habitat 
and restoration plant materials. This ongoing 
activity crop conversion from heavily water-
dependent alfalfa to weeds to native grasses has a 
positive impact on groundwater at the critical start 
of the creek’s emergence, and provides a boon to 
native wildlife. The native grass hay can be used 
directly at restoration sites to arrest erosion and 
provide a seed source for native grasses that will 
improve watershed health, or fed to livestock for 
dispersal. Sky Island Alliance volunteers assisted in 
the planting of several hundred additional grasses 
in the fields in FY 2014, adding to the amount of 
native grass hay that will be able to be produced 
next year.

Non-native, invasive periwinkle (Vinca sp.) has 
escaped into the canyon understory and has been 
suppressing the diversity of native plants. Sky 
Island Alliance volunteers began mapping vinca 
infestations to prepare for an effort that will begin 
removing 5-acres of vinca in FY15 using USFWS 
Partners for Wildlife funding. Native understory 
species will be purchased from Borderlands 
Restoration to plant in areas successfully cleared of 
vinca.

Stakeholder Involvement
BLM and TNC staff and interns have been 
extensively involved, providing technical 
expertise, logistical support (including lodging 
for volunteers), and supplies (including tools and 
plants). Sky Island Alliance recruits volunteers and 
manages them in the field, under a contract with 
BLM.

Agency-specific Funding
BLM contract: $7,000 (approx.)
SIA volunteer effort: $21,645
TNC lodging and plant materials: $5,000 (approx.)

Sky Island Restoration Cooperative
Aravaipa Creek Watershed Restoration
Editor: Carianne Campbell

Volunteer mapping the invasive Vinca for removal / SIA

Volunteers from Cananea, Sonora planting native grasses / SIA
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Springs Restoration to Enhance Ecosystem Resilience 
Sky Island Alliance, USFS Coronado National Forest, FWS, AZGFD, Pima 
County, Springs Stewardship Institute, Bat Conservation International, 
Borderlands Restoration, private landowners
Abstract
Sky Island Alliance conducted restoration and 
habitat creation actions at 10 locations across the 
Arizona portion of the Sky Islands. Seven were 
located on the Coronado National Forest within 
three different Ranger Districts, two sites were on 
private land, and one site was on Pima County land. 
Springs assessments were conducted at most sites 
before and after restoration actions.  Each spring 
presented unique challenges and opportunities 
to enhance wildlife resilience to climate change. 
Work completed varied in intensity from a carefully 
designed project using heavy equipment at a 
remote location to create new aquatic habitat (Ash 
Spring) to low-tech actions using hand tools 
and volunteers (many other sites).

Keywords
Springs, climate change, habitat creation

Project Background
Water is a scarce and critical resource in the 
arid southwest. Based on all observations and 
projections, it will become scarcer and even 
more crucial to ecosystem functionality and 
wildlife as the climate changes. This project 
was designed to increase the resilience of 
spring resources and the wildlife that rely on 
them by removing human-caused stressors 
and restoring ecological function. The project 
demonstrates climate change adaptation 
strategy implementation and efficacy through 
hands on-work, monitoring of ecosystem 

response and restoration effectiveness. 

Restoration sites were selected based on a 
combination of information from spring ecosystem 
assessments carried out by Sky Island Alliance and 
input from management partners. The adaptation 
strategy to inventory, assess and restore spring 
ecosystems, was identified at two Sky Island 
Region climate change adaptation workshops 
attended by land and resource managers with 
extensive on-the-ground expertise. Participants 
used relevant climate science to focus discussions 
on adapting management practices in the face 
of climate change. Land managers repeatedly 

Map of sites / SIA



Project Activities and Outcomes
Work completed at each spring varied in intensity 
from a carefully designed project using heavy 
equipment at a remote location to create new 
aquatic habitat (Ash Spring) to low-tech actions 
using hand tools and volunteers. Examples of 
low-tech restoration actions included removal and/
or treatment of invasive species; installation of 
native pollinator plants and trees; installation of 
rock structures to control erosion and slow water; 
installation of wildlife escape ramps at livestock 
tanks; and fencing repair and construction.  Some 
of these activities are discussed in other briefs 
contained in this annual report – see Workshops 
and Chiricahua Leopard Frog Conservation briefs.

identified springs as critical resources that need 
to be conserved and restored as climate change 
refugia.  Adaptation planning and spring assessment 
work laid the framework for identifying high 
priority spring ecosystems in need of restoration 
interventions. 

Stakeholder Involvement
Sky Island Alliance received a grant from the 
Wildlife Conservation Society through its Climate 
Adaptation Fund; support to establish the Climate 
Adaptation Fund was provided by a grant to the 
Wildlife Conservation Society from the Doris 

Duke Charitable Foundation. Sky Island Alliance 
volunteers contributed over 4,000 hours of time to 
this effort. 

A wide variety of partners and stakeholders 
were involved throughout this project. One 
good example is the hands-on collaboration that 
occurred at Ash Spring. During construction a 
decision was made in collaboration with Coronado 
National Forest and AZGFD personnel to alter 
the original design from nine ponds to three. This 
addressed concerns to limit the disturbance of wet 
meadow habitat, while providing adequate open 
water resources for bats and Chiricahua leopard 
frogs. This change prompted lively discussions 
with workshop participants about how to account 
for and satisfy multiple ecological goals on a site; 
and has stimulated ongoing discussion among all 
participating agencies that is framing how we move 
forward. Having everyone engaged onsite turned 
out to be a very valuable approach. 

Agency-specific Funding
Sky Island Alliance: $209,015
USFS staff time: $4,500 (approx.)
BCI staff time: $800 (approx.)
Pima County staff time and plants: $2,500 (approx.)

Sky Island Restoration Cooperative
Springs Restoration to Enhance Ecosystem Resilience
Editor: Carianne Campbell

University of Arizona volunteers pass native plants across 
Bear Creek, Santa Catalina Mountains / SIA

Pima County Native Plant Nursery Manager shows off plants for 
Fundoshi Spring, grown from seeds collected on site. / SIA
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Sky Island Springs Inventory
Sky Island Alliance, Springs Stewardship Institute, Desert Landscape 
Conservation Cooperative, USFS Coronado National Forest
Abstract
There are approximately 1,300 springs in the 
Arizona portion of the Sky Island Region. Springs 
are keystone ecosystems and are known to be 
biodiversity hotspots, however, they are poorly 
documented and suffer from extensive human 
modification. Conservation of springs is hindered 
by a lack of baseline information, increasingly 
limited resources for land management agencies 
to conduct field work, and a lack of coordination 
across jurisdictions and disciplines.  Sky Island 
Alliance, a non-profit organization based in Tucson, 
Arizona, worked with multiple partners to develop 
new information on the location, management 
context, and biological, hydrological, and 
ecological characteristics of springs. A combination 
of expert and citizen science field surveys was 
employed to collect this information in areas of 
interest and priority for managers. Data were 
applied to management through climate change 
adaptation planning.

Keywords
Spring ecosystem inventories, springs inventory 
database, climate change adaptation

Project Background
The need for spring ecosystem inventory and 
restoration was raised at regional adaptation 
workshops Sky Island Alliance developed with 
numerous partners and convened in 2010 and 
2011. Practitioners including federal, tribal, 
state and local land and resource managers, 
researchers, private landowners and organizations, 

identified lack of data on the ecological condition, 
management status, and restoration needs of 
the majority of springs as a serious obstacle to 
conservation. Strategies identified to reduce the 
vulnerability of springs to climate change include: 
inventory springs in priority watersheds to gather 
basic information on condition, species presence 
and management status; coordinate data sharing 
across jurisdictions to understand springs in 
a regional context; and prioritize springs for 
restoration and protection. 

Project Activities and Outcomes
Sky Island Alliance initiated the springs inventory 
project in 2011 by convening a diverse group of 
partners, including many SIRC partners, with 
interests in spring stewardship, research, and 
restoration. We worked with partners to identify 
priority study areas in which to complete field work 
to collect new 
information. 
Since the start of 
the project we 
have surveyed 
over 100 springs 
in the region. 
In 2014 the 
partner group 
chose the Santa 
Cruz River Basin 
as our current 
study site. In 
order to develop 
information on 

Sky Island Springs Inventory Area / SIA



regional characteristics, threats, and integrity of 
springs we used a geospatially-stratified random 
sampling design to identify a subset of 50 springs 
for inventory. Inventory protocols, developed by 
the Springs Stewardship Institute, were modified 
in collaboration with managing agencies to ensure 
collection of data pertinent to management 
decisions and to make protocols accessible to 
volunteers. 

In FY 2014 we collected field data on 30 springs in 
the Santa Cruz Basin. Inventories were conducted 
using crews of formally trained volunteers led 
by Sky Island Alliance staff and SIRC partner 
personnel (principally biologists and hydrologists). 
The following data was collected: spring locality, 
spring classification, georeferencing, a scaled map 
documenting geomorphology and diversity of 
microhabitats, photographs, solar radiation, flora 
and fauna (with attention to presence of sensitive 
and invasive organisms), flow, and water quality 
(pH, conductivity, and temperature).  At each spring 
visited, crews also performed Spring Ecosystem 
Assessment Protocols (SEAP) to document 
ecological condition, risks, and restoration 
potential.  

Newly collected and previously existing 
information from cooperating agencies is now 
available online through the Springs and Springs-
Dependent Species Online Database (springsdata.
org). The database is a central repository for data 
that transcends jurisdictional boundaries and is 
providing landscape level context for management 
decisions. This was not previously possible due to 
data being stored by individual agencies in different 
formats.

Stakeholder Involvement
Project partners have been involved throughout 
development and implementation of the project 
including: USGS, USFWS, BLM Safford Field 
Office, NPS (Saguaro National Park and Sonoran 
Desert Network), Pima County, University of 
Arizona Water Resources Research Center, 
AZGFD, Desert Botanic Garden, The Nature 
Conservancy, Arizona Native Plant Society, Bat 
Conservation International, and Pima Association 
of Governments.

Agency-specific Funding
$157,000 in staff salaries and equipment 
contributed by Sky Island Alliance
Volunteers 447 hours x $22.50/hr = $10,057

Sky Island Restoration Cooperative
Sky Island Springs Inventory
Editor: Louise Mistzal

Volunteers learn to use Solar pathfinders  / SIA

SIA Volunteers inventory 
Death Trap Spring / SIA
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Climate Sensitive Monitoring of Spring Ecosystems 
Sky Island Alliance, Springs Stewardship Institute, Desert Landscape 
Conservation Cooperative, USFS, AZ State Parks, NPS

Abstract
To address a lack of seasonal and long-term data 
on spring flows and ecology, a pilot program for 
citizen science monitoring was initiated in 2014 
at five spring sites through the newly developed 
Adopt a Spring volunteer citizen scientist program. 
Funding for the project was provided by the Desert 
Landscape Conservation Cooperative (DLCC) 
and private foundations. Monitoring protocols are 
designed to be climate-sensitive and accessible to 
trained volunteers. Botanical data for monitoring 
sites was augmented by botanical inventories 
conducted by a team of expert botanists.

Keyword
Springs ecosystems, climate-sensitive monitoring, 
citizen science

Project Background
Since 2011, Sky Island Alliance in cooperation with 
SIRC partners, have been collecting data at springs 
ecosystems through volunteer-supported spring 
inventories. These inventories were conducted 
throughout the year and provided an important, 
but limited, snapshot of spring condition, biology 
and hydrology at the time of the visit. Observations 
are limited by the time of year the spring was 
surveyed, as plants and animals may be missed 
and base flow may be obscured by plant growth 
or recent rainfall. Additionally a single snapshot in 
time provides limited information for restoration 
and protection decisions makes it impossible to see 
trends. 

The Adopt-a-Spring volunteer citizen scientist 
monitoring program for springs was developed 
to address the need for seasonal and long-term 
data on springs flows and status.  This information 
can help practitioners track how flow changes 
seasonally at different springs, track ecosystem 
outcomes following restoration actions to gauge 
efficacy, develop a more complete understanding 
of plants and animals supported by the spring, and 
track how climate change may be affecting flow and 
other aspects.

Data collected include water quality measurements 
(pH, temperature, electrical conductivity), 
measurement of flow and/or wetted area, and 
observations of species present. Protocols were 
pared down from the full assessment protocol, 
which was developed collaboratively by SSI and 

2014 Inventory Sites / SIA



SIA. Each site 
is visited by a 
trained and 
dedicated 
Adopt-a-
Spring citizen 
scientist team 
once during 
five seasonal 
windows 
(winter, spring, 
dry foresummer, 
monsoon, fall), 
and data are 
entered into the 
online springs 
database.

Project Activities and Outcomes
In 2014 Sky Island Alliance conducted outreach to 
a variety of SIRC partners that manage and study 
springs ecosystems to identify potential monitoring 
sites for Adopt a Spring. Sites were chosen to 
represent a variety of springs types, conditions, and 
accessibility. In April of 2014 Sky Island Alliance 
recruited 30 volunteers to an Adopt a Spring 
orientation on monitoring protocols and spring 
sites, and have subsequently engaged 25 volunteers 
in site visits to collect seasonal monitoring data. 

In August, SIA hosted a “Springs Botany Blitz” 
whereby a team of expert botanists conducted 
detailed inventories at Adopt a Spring sites. These 
inventories were conducted at the height of the 
growing season to be as complete as possible, and 

are used to produce site-specific field guides for 
volunteers.

Stakeholder Involvement
SIA has been convening a diversity of stakeholders 
(academics, agencies, land owners) periodically to 
further conversations about management of springs 
across jurisdictions and to inform inventory, 
restoration, and monitoring approaches. The 
Coronado National Forest donated staff time and 
logistical support to the Botany Blitz. SIA has been 
working to identify opportunities for volunteers to 
collect ancillary data that moves other stakeholders’ 
work forward as inventory and monitoring visits 
are conducted.

Agency-specific Funding
Sky Island Alliance: $37,096
USFS: $1,600

Spring Name Location Type of Spring  Ownership 
Alamo  Atascosa Mountains Rheocrene, undeveloped USFS (CNF Nogales District) 
Aliso  Santa Rita Mountains Rheocrene, developed USFS (CNF Nogales District) 
Ash  Chiricahua Mountains Hillslope, habitat creation in 2014 USFS (CNF Douglas District) 
McGrew  Whetstone Mountains Hillslope, altered AZ State Parks (Kartchner SP) 
Hospital Flat  Pinaleño Mountains Helocrene, undeveloped USFS (CNF Safford District) 
	  

Sky Island Restoration Cooperative
Climate Sensitive Monitoring of Spring Ecosystems
Editor: Carianne Campbell

Adopt-a-Spring Volunteers review protocols at McGrew Spring  / SIA

Botanist Max Licher collects a sedge 
during Botany Blitz 2014 / SIA

Figure 1. Spring monitoring sites selected for the pilot project 
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The Madrean Archipelago Plant Propagation Center (MAPP)
Borderlands Restoration, BLM, NPS, USFS, Native Seeds/SEARCH 
Abstract
Increasing regional capacity for plant propagation is 
essential for successful restoration projects. There 
is not a widespread availability of plant material 
grown from native seed. To correct this lack of plant 
material, the BLM and Borderlands Restoration 
collaborated to develop a native plants nursery 
in Patagonia, Arizona. The Madrean Archipelago 
Plant Propagation Center (MAPP) is a three-acre 
nursery and seed bank that produced upwards of 
10,000 native plants for agencies, private citizens, 
and research in 2014. Borderlands Restoration 
refurbished a greenhouse and negotiated a lease 
agreement with Native Seeds/SEARCH for the 
three acres of farmland where the greenhouse sits. 
Grass trials for seed were done on a quarter acre of 
additional land. Borderlands Restoration has since 
negotiated agreements with both the U.S. Forest 
Service and the National Park Service to grow 
native plant materials for projects in the region. The 
MAPP Center is situated to continue expanding 
operations, having recently planted 5,000 native 
grasses and 3,000 agaves for restoration projects on 
NPS lands.

Keywords
Plant materials, nursery creation, propagation, 
Madrean Archipelago

Project Background
An existing 1,200 square foot greenhouse on land 
owned by the nonprofit Native Seeds/SEARCH was 
refurbished by Borderlands Restoration in October 
2013 through a task agreement with the BLM. The 
intention was to have a better climate controlled 
greenhouse space to grow plants all winter. By 

December 2013, thousands of native plants were 
thriving in the greenhouse.  In response to BLM 
Request for Applications (RFA # L13AS00115) 
in early 2014, Borderlands Restoration submitted 
a proposal to create a Madrean Archipelago 
Native Plant Center. Upon the award of funding, 
Borderlands began investing in the expansion 
of facilities for propagating native plants. The 
Center was renamed the Madrean Archipelago 
Plant Propagation Center (MAPP) to better 
reflect its focus on plant material production in an 
agricultural context.

The funded work had three objectives, to: 1) 
make available native plant materials not currently 
available in commercial quantities; 2) reduce 
native plant and restoration costs by increasing 
availability of native plant material, improving 
recruitment success, increasing effectiveness of 
restoration efforts, and providing information on 
best restoration practices; and 3) connect local 
residents of all socioeconomic groups to the 
ecosystems where they reside. The third objective 
was accomplished by providing job, volunteer, 
and educational opportunities in diverse activities 
such as nature appreciation and establishment of 
pollinator gardens, to 
training workshops 
on native plant 
propagation and 
restoration. 

Project Activities 
and Outcomes
In 2014, the MAPP 
Center grew to Agave cultivation at the MAPP / NPS



include the original 1,200 square-foot greenhouse, 
a 1,000 square-foot cold frame greenhouse, and 
an additional 300 square feet of shade structures. 
Borderlands Restoration negotiated a lease 
agreement with Native Seeds/SEARCH for three 
acres of land with water on the northern end of 
their farm. There is additional acreage that the 
MAPP Center can grow into as there is a potential 
for another 27 acres to be put into production in 
collaboration with Native Seeds/SEARCH.

Borderlands Restoration has an active volunteer 
program that supports all its horticultural activities. 
Every Tuesday morning, volunteers are welcomed 

to the greenhouse in 
Patagonia, amounting to 
over one thousand hours 
in FY14, to help repot 
and transplant thousands 
of plants. Borderlands 
Restoration also employs 
one full-time and two 
part-time horticulturalists 
in the town of Patagonia. 

In the Fall 2013, five 100-
foot long rows of native 
grasses were planted at 

Native Seeds/SEARCH. Costs, labor, water, and 
weed management using organic agricultural 
practices were all monitored. This experiment will 
be expanded to an additional quarter acre in 2015. 
The experiment includes growing grass species that 
are less-abundant, experimenting with forb grow-
outs, and continuing experimentation with weed-
mitigation techniques that include cover-cropping 
based on work at Deep Dirt Farm Institute in 
Patagonia, where they found great success in 
growing hardy forb species in 2014 in beds for 
increased seed production. This collaborative 
propagation research informs 2015 efforts to 
expand propagation and seed production.

In early 2014, Borderlands Restoration invested 
in the development of a data management system 
to track seed and propagation operations. The 
database allows for seed to be tracked through the 
entire production process from the initial collection 
event, to curation, to greenhouse planting and 
propagation techniques, to eventual monitoring of 
restoration plantings. The data management system 
Borderlands Restoration created allows for the 
plants to be tracked throughout their life.    

The data management system satisfied the needs 
of NPS collections policies and in April of 2014, 
the Southeast Arizona Group (SEAZ) initiated 
negotiations with Borderlands Restoration for a 
5-year cooperative agreement and a task agreement 
for FY15. The task agreement includes horticultural 
labor, greenhouse supplies, and soil medium. 
Deliverables include live plants, clay pelletized seed 
collected in the SEAZ parks, and contributions to 
restoration project design. 

Stakeholder Involvement
BLM provided $25,000 in funding in FY14 for 
Borderlands Restoration to develop the MAPP. 
The USFS entered into a cooperative agreement 
with Borderlands that included support for nursery 
operations and seed collection. NPS entered into a 
$14,950 task agreement for FY15 with Borderlands 
providing horticultural support to grow out NPS 
plant materials for FY15 projects. 

Agency-specific Funding
BLM- $25,000
USFS-$5,000 
NPS-$14,950 in FY15

Sky Island Restoration Cooperative
The Madrean Archipelago Plant Propagation Center 
Editors: Steve Buckley, David Seibert

Staff and volunteers propagating 
walnut for riparian restoration / BR

The original MAPP greenhouse, Borderlandia 1, in 2014 / SBuckley
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Multi-agency Rare Plants Data Assessment
USGS, NPS, USFS, AZGFD–HDMS
Abstract
The importance of complete and accurate rare 
plant information has been highlighted in recent 
years by a number of proposed plant species listings 
under the Endangered Species Act.  The U.S. 
Geological Survey (USGS), National Park Service 
(NPS), and the U.S. Forest Service (USFS) worked 
together to assess the quality of available spatial 
data about rare plant species on the Coronado 
National Forest (CNF). The project compared 
CNF data to the data found in the Arizona Game 
and Fish Department’s Heritage Data Management 
System (HDMS) and the USFS’s Natural 
Resource Information System (NRIS) Threatened, 
Endangered and Sensitive Plants (TESP) database.  
A graduate student intern was funded by USGS 
to compare USFS files/maps to the GIS data in 
HDMS. Collaborative oversight was provided by 
USGS, NPS, and USFS.  This study looked at the 
spatial data for 11 species and found that of 107 
species occurrences, 96 were present in HDMS, 1 
was present in NRIS-TESP, and 10 were present 
only in USFS files. This project demonstrated the 
need to update the HDMS and developed a GIS 
protocol to use for comparing the two data sets.

Keywords
Rare plants, data management, interagency 
collaboration, Heritage Database Management 
System

Project Background
The project was identified as a priority because 
of concern over data gaps in CNF rare plant data. 
The project was designed to examine whether 

gaps exist in a small subset of plants and develop 
a methodology to verify and correct data gaps 
where they existed. The effort was an attempt to 
explore the development of a larger-scaled data 
management system to curate this information. 
The primary dataset that was compared is stored in 
filing cabinets at the CNF Supervisor’s office. The 
project sought to identify whether CNF datasets 
match the data found in the Arizona Game and 
Fish Department’s, Heritage Data Management 
System (HDMS) (http://www.azgfd.gov/w_c/edits/
species_concern.shtml). The Sky Island Restoration 
Cooperative (SIRC) has recognized the importance 
of this information and USGS, NPS, and USFS 
combined efforts to look at the accuracy of the 
paper-based information compared to data found 
in the HDMS.   

Project Activities and Outcomes
The study emerged from an examination of the 
Heritage Data Management System (HDMS) 
dataset in 2013 using ArcGIS 10.1. The initial 
examination was of a single species and there 
were gaps in the information. Arizona Game and 
Fish was contacted and a snapshot of the HDMS 
database was obtained. The data request was for all 
data on rare plants tracked by HDMS, which were 
identified as being found on Coronado NF land. 
Using this dataset, the USGS intern then compared 
a selection of the data found in the files for a small 
subset of 11 species and found that of 107 species 
occurrences, 96 were present in HDMS, 1 was 
present in NRIS-TESP, and 10 were present only in 
USFS files.
 



This project has resulted in a protocol for using 
GIS to compare the two sets of data, in ways 
that meet the data management needs of both 
HDMS and the agencies involved in this effort.  
This project demonstrated that HDMS is not 
complete for rare species found on the CNF and 
additional work is needed to curate an accurate and 
complete data set. The project has identified that 
interagency collaboration on rare plant information 
is foundational to the conservation of rare plant 
species in southeastern Arizona.

Products
A Rare Plants Occurrence Database was developed 
to integrate HDMS and NRIS-TESP data and 
digitized Legacy data. A Standard Operating 
Procedure (SOP) was developed to standardize 
the digitization process and presented to relevant 
parties; the goal was for digitization to be completed 
by an upper level undergraduate intern with GIS 
experience. Digitized Legacy data could then be 
migrated into HDMS and NRIS-TESP. To address 
other CNF concerns, additional products have 
been included among the deliverables: 

1) NRIS-TESP templates are included to aid 
in the development of a geodatabase schema 
and standards for data products produced by 
consultants and contractors. 
2) A preliminary database design was developed to 
initiate the planning of a comprehensive and robust 
rare plants database that incorporates survey area 
and negative results. 
3) Materials that were acquired regarding HDMS, 
NRIS, and the Forest and automation scripts that 
were developed are included.

Recommendations
1. Continue digitization of Legacy spatial data into 
the Rare Plants Occurrence database.
2. Develop Rare Plant Survey requirements for 
consultants based on NRIS-TESP template.
3. Develop a comprehensive database and survey 
protocol for rare plants monitoring based on Forest 
Service goals.

Stakeholder Involvement
A graduate student intern was funded and 
supervised by USGS to work 1/2-day per week 
for 8 months.  An NPS botanist developed a list of 
priority species for comparison with HDMS data, 
in addition to project oversight. AZGFD provided 
a snapshot of the known rare plants data found in 
the HDMS for comparison to USFS data. USFS 
staff provided access to the rare plants files and 
additional project oversight. In-kind staff time from 
USGS for supervision and NPS for botanical and 
taxonomic expertise and oversight while USFS 
provided logistical assistance and access to files.

Agency-specific Funding
USGS: $3,200 
USFS:  $1,260
NPS–SODN:  $1,250
AZGFD–HDMS: In-kind data services

Sky Island Restoration Cooperative
Multi-agency Rare Plants Data Assessment
Editors: Michele Girard, Steve Buckley, Natalie Wilson
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Seed Collection in the Madrean Archipelago
NPS, BLM, USFS, Borderlands Restoration, Cuenca Los Ojos
Abstract
The collection of native seed to support 
restoration efforts is increasingly important as 
numerous ecological stressors impact public 
lands. Widespread and systematic seed collection 
that broadly samples genetic diversity is critical 
for effective restoration, especially in the face 
of climate change. Crews across the Madrean 
Archipelago are collecting seed to support 
restoration efforts on federal and private lands with 
high conservation value. Seed collection directly 
increases flexibility for land managers as they 
design restoration treatments because it expands 
the availability of diverse plant materials.

Seed collection in 2014 occurred in all the major 
ranges of the Madrean Archipelago in the US. 
Seed from upwards of 200 different species of 
native plants was collected. Permitted access was 
granted to federally managed land including the US 
Forest Service, National Park Service, US Fish and 
Wildlife Service, and Bureau of Land Management. 
Additionally, access was granted by the nonprofit 
Cuenca Los Ojos to their land holdings in 
southeastern Arizona,  and by other local land 
owners. Seed collection will expand in the coming 
years to support restoration projects across the 
region. An interagency seed collecting strategy for 
the Madrean Archipelago is a logical next step. 

Keywords
Seed collection, plant materials

Project Background
Seed collection of native species is one of 
the most fundamental aspects of ecological 

restoration. Native seed is better adapted to 
local conditions and will generally perform 
better than seeds imported from other regions. 
Much is still uncertain about plant adaptive 
traits and research toward better climate 
change adaptation and restoration strategies is 
ongoing. Due to topographical and ecological 
complexity, the Madrean Archipelago is one of 
the more floristically diverse regions in the United 
States with close to 5,000 species in the whole 
binational region. However, it is one of the most 
underrepresented regions in the US national seed 
bank. 

Within the Sky Island Restoration Cooperative 
(SIRC) there are several groups actively collecting 
seed. The National Park Service is collecting 
at Chiricahua National Monument, Coronado 
National Memorial, and Fort Bowie National 
Historic Site, all parks of the Southeast Arizona 
Group. The Bureau of Land Management has an 
active collection program across the lands managed 
by the Safford field office in collaboration with the 
Gila River Watershed Partnership. Borderlands 
Restoration works in collaboration with the 
BLM, NPS, and the USFS and is collecting seed 
throughout the region.

Project Activities and Outcomes
The NPS seed collecting effort has been ongoing 
since 2009 in the Southeast Arizona Group (SEAZ). 
SEAZ is testing seed collection protocols and 
sampling techniques and working with regional 
partners like the Sonoran Desert Network (SODN) 
and the Southwest Exotic Plant Management Team 



(SW-EPMT). 
The SW-EPMT 
is examining the 
protocols for 
implementation at 
parks across the 
southwestern US. 
Seed collected by 
the NPS includes 
a range of grasses, 
shrubs, and forbs, 
with an emphasis 
on plants that 
stabilize soil 
and support 
restoration of 
pollinator habitat. 

The Safford field office of the BLM has actively 
collected seed since 2010 and made 153 seed 
collections. Over that time, 10 interns were hired to 
work on plant inventory and collections. In 2014, 
Safford BLM invested $200,000 in seed collection; 
documentation of native plant propagation and 
results in restoration efforts; and establishment of 
native grass fields for harvesting hay and seed. In 
2013, Safford BLM established a greenhouse with 
Gila Watershed Partnership and Eastern Arizona 
College (~$100,000 construction and $50,000/year 
for management and supplies). The greenhouse is  
producing over 50,000 native plants per year for use 
in restoration projects in the Madrean Archipelago 
and providing research and educational 
opportunities.

Borderlands Restoration, a limited profit company 
based in Patagonia, Arizona has had an active 
seed collection program supported by BLM seed 
collection monies. Over the last two years, the BLM 
provided funding to support development of the 
Madrean Archipelago Plant Propagation (MAPP) 
Center and seed collection at Borderlands. Key 
outcomes include a unique collection of native 

plant seed and a robust nursery in Patagonia that 
grew 10,000 native plants in FY 2014 to support 
BLM, NPS, and USFS restoration projects. 

In 2014, Borderlands Restoration coordinated the 
collection of over 250,000 seeds of more than 180 
species. Paid employees traveled over 1,800 miles, 
spending $810 in travel expenses. Through various 
revenue sources, Borderlands Restoration spent 
851 hours of paid time - totaling $13,759 in salaries 
- in seed related activities including: seed collection, 
seed cleaning, seed storage, plant population 
scouting, and plant identification training. Half to 
three-quarters of this time was directly matched by 
volunteer labor. Borderlands is actively collecting 
seed from sites all across the Madrean Archipelago 
in the US.

Stakeholder Involvement
NPS funded a botanist to work half-time on 
the SEAZ seed collection project through a 
collaboration between SODN and the SW-EPMT. 
The SEAZ parks funded horticulturalists to support 
the production of live plant material for NPS 
restoration projects at the MAPP center through a 
cooperative agreement with Borderlands. The BLM 
funded interns for seed collection, plant material 
production infrastructure, and native grass fields. 
USFS provided funding to Borderlands for FY15 
that supports seed collection and other activities. 

Agency-specific Funding
BLM– $11,550
NPS, SW-EPMT, SODN– $6,250
Borderlands Restoration, L3C–
$13,759 salary costs
$810 travel costs

Sky Island Restoration Cooperative
Seed Collection in the Madrean Archipelago
Editor: Steve Buckley

Collecting Agave seed, Fort Bowie NHS / NPS
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Monarch Waystations in the National Parks
NPS, BLM, Borderlands Restoration, Southwest Monarch Study
Abstract
The August 2014 petition to list the Monarch 
butterfly (Danaus plexippus) under the Endangered 
Species Act makes a case for immediate 
conservation of milkweed (Asclepias spp.) 
populations on federal lands across the United 
States. National Park Service units in the Madrean 
Archipelago constitute a diverse sample of the 
milkweed flora that is found in the southwestern 
deserts of the US, and includes 16 species of 
milkweeds found at Saguaro National Park and 
the three parks of the Southeast Arizona Group 
(SEAZ). These four parks only have a partial sample 
of an overall flora of 26 Asclepias species that are 
found in the Madrean Archipelago.  

The SEAZ parks utilized year end 2014 funding to 
purchase and install 66 milkweeds at Chiricahua 
National Monument (NM) and Coronado National 
Memorial (NMem). There are an additional 66 
milkweeds that will be planted in spring 2015 
along with an additional population at the Desert 
Research Learning Center (DRLC) in Tucson. All 
milkweeds planted in these “waystations” are being 
monitored for survival and monarch visitation and 
will be utilized as mother plant populations, or 
populations whose seed can be harvested and used 
to increase populations of each milkweed species in 
each of these parks.

Keywords
Monarch butterflies, milkweed, restoration strategy, 
monarch waystations

Project Background
The Madrean Archipelago has a unique diversity 
of native milkweed plants, or plants in the genus 
Asclepias. It is also the only place where Monarch 
butterflies are known to travel in two directions: 
some travel south to Mexico and ultimately into 
Michoacan and some travel to the California 
coast for overwintering. These iconic migrations 
are under tremendous pressure and are at risk of 
collapsing altogether because of both pesticide 
use and land use changes which have wiped out 
milkweed populations across the midwestern 
United States, along with continued pressure on 
the Mexican overwintering grounds through illegal 
timber harvest and the drug war.

The Southeast Arizona Group (SEAZ) of the 
National Park Service includes Coronado NMem 
at the south end of the Huachuca Mountains, 
Chiricahua NM and Fort Bowie National Historic 
Site, with the latter units found at the north 
end of the Chiricahua Mountains. Working in 
collaboration with the Southwest Exotic Plant 
Management Team (SW-EPMT), the Madrean 
Archipelago Plant Propagation (MAPP) Center, 
and Borderlands Restoration L3C, the SEAZ parks 
purchased 132 milkweeds for installing Monarch 
waystations to support milkweed population 
restoration in the SEAZ parks.  

The Monarch Waystation is a concept developed 
by Monarch Watch to create, conserve, and protect 
monarch habitats to help sustain monarchs on 
their annual migration by creating small patches 
of milkweeds that will contribute to an integrated 
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and monitored network of refugia that support 
migrations and public education about the 
phenomenon.

In October 2014, NPS staff planted 42 live 
milkweeds of two different species of Asclepias: A. 
speciosa and A. tuberosa, in test plots adjacent to the 
Faraway Ranch headquarters building at Chiricahua
NM. An additional 24 plants of the species A. 
nyctaginifolia or the four o’clock milkweed were 
planted adjacent to the headquarters building at 
Coronado National Memorial. Their survival will 
be monitored for the next several years as will 
visitation by monarchs. 

The intention of establishing these populations 
is to increase the amount of milkweed available 
at all developed areas in the SEAZ parks. By 
cultivating milkweed closer to park corridors, 
greater attention can be paid to the plants which 
will provide the combined benefit of seed increase 
and seed dispersal through propagation efforts. 
These practices also bring monarch butterflies into 
public areas of the parks and increase opportunities 
to engage the public and communicate the plight of 
both the monarch and other pollinators that are at 
risk. 

The effort at the SEAZ parks explores the question 
of how individual parks can incorporate the 
conservation of the monarch butterfly and other 
threatened pollinator populations into everyday 
aspects of both maintenance and interpretive 
functions, while simultaneously providing resource 
management benefits. Other NPS units are getting 
involved, including the Desert Research Learning 
Center (DRLC) an NPS facility in Tucson, Arizona 
where A. subulata or rush milkweed was planted 
as part of their grounds restoration. The DRLC 
populations will be augmented with additional 
plantings in FY15. 

 

Project Activities and Outcomes
Sixty-six milkweeds were planted at SEAZ parks 
in early FY15 using end of year monies and an 
additional sixty-six will be planted in spring 2015. 
The additional live plants are being grown at the 
MAPP Center using milkweed seed collected at 
Coronado NMem. The DRLC is expanding its own 
milkweed plantings to support monarchs in and 
around Saguaro National Park.     

Stakeholder Involvement
NPS purchased 132 milkweeds from Borderlands 
Restoration, L3C at a rate of $7.00 per plant, that 
were grown from seed collected by SW Monarch 
Study in southeast Arizona. The SW-EPMT funded 
a botanist to support seed collection and other 
restoration efforts at Chiricahua NM who assisted 
in planting the milkweeds in fall 2014. The SEAZ 
parks funded a biological technician to plant 
milkweeds at both Chiricahua NM and Coronado 
NM. The SEAZ parks are also assuming the 
monitoring functions.

Agency-specific Funding
NPS- $924

Monarch Waystations in the National Parks
Editor: Steve Buckley

Planting a Monarch Waystation at Chiricahua NM
with milkweeds grown at the MAPP Center 
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Chiricahua Leopard Frog Conservation
Sky Island Alliance, USFS CNF (Douglas, Sierra Vista, Nogales Ranger Districts), 
USFWS, AZGFD, Bat Conservation International, Borderlands Restoration
Abstract
SIRC partners have worked on a variety of on-the-
ground efforts in 2014 to contribute to Chiricahua 
leopard frog (CLF) recovery in the Sky Island 
Region.  Actions have focused on creating new 
aquatic habitat, increasing usability of existing 
aquatic habitat, removal of invasive predatory 
bullfrogs, and conducting surveys to ensure 
bullfrogs do not re-invade cleared areas. Actions 
are coordinated across agencies and supportive of 
objectives within the AZGFD CLF Recovery Plan.

Keywords
Chiricahua leopard frogs, wetlands, habitat creation

Project Background
Chiricahua leopard frogs (Lithobates chiricahuensis) 
are listed as threatened under the Endangered 
Species Act, and populations in southeastern 
Arizona have declined markedly in recent decades 
due to nonnative predators, disease, habitat loss 
and heavy metal pollution.  SIRC partners have 
worked together on a variety of on-the-ground 
efforts since 2002 to contribute to CLF species 
recovery in the Sky Island Region.  

Project Activities and Outcomes
Sky Island Alliance (SIA) worked with the USFS 
and the AGFD to retrofit three existing livestock 
tanks to provide safe ingress and egress for small 
wildlife species - including CLF – making it possible 
for them to use water on the landscape that was 
previously inaccessible. Volunteers constructed 
ramps at two springs in the Santa Rita Mountains 

and one in the Dragoon Mountains. During follow-
up surveys, an SIA biologist documented that CLF 
were already using the ramps to access water at two 
springs, including one new CLF site.

The USFS has been working with AZGFD to 
create and maintain habitat for a variety of wildlife, 
including CLF and bats, at two constructed ponds 
at Brown Canyon Ranch. SIA assisted with the 
replacement of a pond liner and then continued 
work to improve habitat at the pond by controlling 
invasive grasses and installing native plants to 
enhance wildlife and pollinator resources at the 
site. 

Ash Spring, in the Chiricahua Mountains, was 
another major habitat creation site in 2014. SIA 
has been collaborating with the USFS, AZGFD, 
USFWS, BCI, and many others to create new 
habitat for bats and threatened Chiricahua leopard 
frogs in the Chiricahua Mountains. Three new 
ponds were constructed using an excavator in May 

Volunteers with their finished frog ramp at 
Deering Spring in the Santa Rita Mountains



of 2014 during 
a collaborative 
Wetlands 
Creation and 
Restoration 
Workshop held 
at the Southwest 
Research 
Station. Just four 
months after 

construction, the 
ponds proved 

successful in the habitat creation goals. Sixteen 
species of bats were documented utilizing the new 
water source during surveys at the end of July, and 
suspected Chiricahua leopard frog tadpoles were 
observed in early September.  

SIA has been working with USFS, USFWS, 
AZGFD, UA ranid frog experts, volunteers, 
and private landowners in the Pajarito/Atascosa 
Mountains to survey for and eradicate invasive 
predatory bullfrogs to benefit CLF and other 
native amphibians. Over 10,000 bullfrog adults 
and tadpoles have been removed from aquatic 
habitats in the area. In 2014, this work, which has 
spanned several years, has started to show excellent 

success, with 
bullfrog-free 
sites and 
natural re-
colonization 
of CLF and 
lowland 
leopard frogs 
(Lithobates 
yavapaensis) 
at over 
a dozen 
watered sites.

Stakeholder Involvement 
The Coronado National Forest has supported 

projects in three 
districts (Nogales, 
Sierra Vista, and 
Douglas). USFWS, 
AZGFD, and BCI 
provided technical 
assistance and 
Borderlands 
Restoration 
provided plant 
materials. SIA was 
able to participate in the habitat creation projects 
with funding from the Wildlife Conservation 
Society through its Climate Adaptation Fund; 
support to establish the Climate Adaptation 
Fund was provided by a grant to the Wildlife 
Conservation Society from the Doris Duke 
Charitable Foundation. Bullfrog eradication 
work was funded by the USFS Resource Advisory 
Committee and USFWS Partners for Wildlife. 

Agency-specific Funding
USFS materials: $450
Sky Island Alliance grant funding: $15,000

Sky Island Restoration Cooperative
Chiricahua Leopard Frog Conservation
Editor: Carianne Campbell

Douglas Ranger District Reuben Gay holds 
a pallid bat during acoustic and capture bat 
surveys at Ash Spring

Three new ponds were excavated at Ash Spring 
in the Chiricahua Mountains.

Suspected Chiricahua leopard frog tadpole 
observed at Ash Spring in September 2014.

Volunteers seine Eagle Lake in the Pajarito Mountains 
for bullfrog tadpoles.
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Sonoita Creek Wildlife Corridor Protection and Management
Borderlands Restoration, Wildlife Corridors LLC, AZGFD, USFWS, USFS
Abstract
Facilitated by Borderlands Restoration and its 
newly-formed habitat protection and management 
entity Wildlife Corridors LLC, this project will 
permanently protect 916 acres of the Sonoita 
Creek Wildlife Corridor. The corridor stretches 
across the only remaining tract of undeveloped 
habitat between Patagonia and Sonoita, Arizona. 
Short- and long-term goals are to restore breeding, 
foraging, and migratory habitat for six federally 
endangered, threatened and candidate species; to 
enable a viable combination of human habitation 
and recreation in designated areas adjacent to, 
but protective of the corridor; and to increase 
public awareness, support and input on enhancing 
and celebrating the rich biological wealth of 
southeastern Arizona. 

Keywords
Wildlife corridor, habitat management, public-
private partnerships, jaguar, ocelot

Project Background
Open space and wildlife habitat in southeastern 
Arizona are being threatened by rapid growth of 
urban areas and residential development in rural 
areas. In 2004, Arizona Game & Fish Department 
(AZGFD) funded a team of conservation biologists 
at Northern Arizona University (NAU) to identify 
critical linkages important for wildlife movement. 
The resulting Wildlife Linkages Assessment 
identified a number of important places for 
wildlife migration, including the Sonoita Creek 
Wildlife Corridor. The Corridor was ranked by 
the NAU team as an important linkage for black 
bear and mountain lion and as the most highly 

ranked linkage for jaguar moving from Mexico and 
the Huachuca and Santa Rita Mountain ranges. 
Although not specifically included in the NAU 
study, ocelots have recently been documented in 
the Huachucas, Patagonias, and Santa Ritas. The 
Sonoita Creek Wildlife Corridor remains a vital 
and strategic location to facilitate ocelot and other 
species’ movements among these mountain ranges.

Project Activities and Outcomes
The Corridor forms a bridge between the Sierra 
Vista and Nogales Districts of the Coronado 
National Forest, and crosses a two-mile strip of 
private land consisting of the Sonoita Creek Ranch 
east of highway 82, and the 3 Canyons Ranch 
west of the highway. AZGFD has a plan to acquire 
and protect Sonoita Creek Ranch. The adjacent 3 
Canyons Ranch was slated for a 189-lot residential 
development in the heart of the identified wildlife 
corridor before the developer went bankrupt in 
2008. Roads, power, and water were installed on 
the southern one third (Phase I) of the property 
but the northern two-thirds (Phase II) remains 
undeveloped. This nearly 1,000-acre section will be 
the heart 
of the 
Corridor, 
and 
several lots 
remaining 
in the 
southern 
portion 
of the 
property, 
where Jaguar / SIA



roads and sold lots already exist, will be sold and 
profits contributed to a Corridor Management 
Fund. In addition, AZGFD suggests that we identify 
one of the roads in the southern, developed portion 
of the property to serve as an officially-designated 
Forest access point, which will result in a lump sum 
payment to Wildlife Corridors that will also be used 
for Corridor management.

Stakeholder Involvement
Multiple local community members continue to 
provide guidance and support for the project, 
recognizing the benefits of multi-use, yet protected 
landscapes. Friends of Sonoita Creek group in 
Patagonia has expressed great interest in assisting 
Borderlands in public outreach work in order to 
encourage local community members to provide 
input into the management and care of the land. 
The Sonoran Institute, the current holder of 

the conservation easement, hopes to transfer 
ownership of the easement to Wildlife Corridors, 
after which we will re-plat the northern ¾ of the 
property, and thereby transform what had been an 
ineffective “swiss cheese” easement with greater 
housing footprints than open corridor space, into a 
viable and effective pathway for wildlife movement. 
Other private and public entities continue to 
express interest as we advertise the project.

Agency-specific Funding
As of December 2014, all funding for the Corridor 
acquisition has been raised by Borderlands 
Restoration from private sources. Funding 
proposals are underway now for application to 
USFWS/AZGFD Section 6, endangered species 
protection funds. Applications are pending to the 
Packard Foundation for a bridge loan that would 
enable Wildlife Corridors and Borderlands to pay 
off the high interest loan, in favor of a little to no 
interest loan that will free up funds for increased 
restoration and management activities.

Secured:
$700,000 invested by “friends and family” private 
partners interested in corridor protection, multi-
use landscapes, and conservation easement 
expansion. Each of these partners will receive a 
percentage of ownership in the property; some will 
build modest houses on the few lots remaining for 
sale, while others may purchase lots with the idea 
that they are expanding the corridor and easement 
footprint.

Proposed:
Section 6 proposal: $900,000
Packard Foundation proposal: $700,000
USFWS Partners program proposal for restoration 
and endangered species habitat and species 
recovery work: $75,000

Sky Island Restoration Cooperative
Sonoita Creek Wildlife Corridor
Editor: David Seibert

Sonoita Creek Wildlife Corridor overlaid on 
the Three Canyons property / BR
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Community-Based Restoration: Approaches from the Ground Up
Borderlands Restoration, Patagonia Union High School, Deep Dirt Farm 
Institute, Windsong Peace and Leadership Center, USFS, NPS, BLM, USGS, 
Hummingbird Monitoring Network, Biophilia Foundation
Abstract
One of the most vital components of our 
collaborative efforts in SIRC is our insistence that 
we conduct our work in close coordination with 
individuals and groups from local communities, 
and in many cases our emphasis is on youth 
education and formal training. Educational themes 
at sites administered by Borderlands Restoration 
and its partners include Stewardship and 
Community Service, Plant Propagation, Watershed 
Restoration, Ecosystem Services and Functions, 
Food Systems and Soil Health, Environmental and 
Community Leadership, and Sustainable Design 
and Living. While incorporating this approach into 
all available science and restoration activities on 
projects increases their complexity and remains 
difficult to support financially in many cases, it 
is vital to both the creation and maintenance of 
restoration networks, generational continuity, and 
to the establishment and nurturing of a sustainable 
land ethic and viable restoration economy.

Keywords
Community-based participation; restoration 
economy; land ethic; youth internship programs

Project Background
SIRC collaborators work simultaneously at multiple 
coordinated sites, each with differing levels of 
participant and educational opportunities that 
enables us to continue to develop relationships 
at multiple scales both close to home and farther 
afield. At most restoration sites, volunteers, 

students and others experience  the entire 
integrated process of habitat restoration: from 
initial analysis and research of where and how to 
sustainably collect important seeds; through grow-
out activities and restoration site identification 
and “reading the landscape;” to restoration 
activities that include erosion control, planting, 
and monitoring of restoration effects, and plans for 
subsequent phased work. 

Students have contributed to studies of the 
current state of the vegetation and bird life in the 
grasslands, building simple rock erosion control 
structures, field science safety techniques, and 
mapping the results of watershed restoration on the 
ground level. Students have also been exposed to 
BLM’s Seeds of Success training and experience in 

Borderlands Earth Care Youth Institute (BECY) 
participants remove the invasive weed Vinca major / BR



collecting, conserving and developing native seeds 
and plant materials for stabilizing, rehabilitating 
and restoring damaged lands. At the Madrean 
Archipelago Plant Propagation (MAPP) Center, 
students contributed to the art and science of 
growing native plants from seed and cuttings 
in greenhouse conditions. Students are also 
empowered to work with active science projects 
with the Hummingbird Monitoring Network 
(HMN) on both degraded sites and established 
restoration sites, and at all sites and stages of activity 
students will learn how to listen to and engage with 
local community members and their historic and 
contemporary concerns about natural resources.

Project Activities and Outcomes
The Borderlands Earth Care Youth Institute 
(BECY) is one example of project expansion from 
a pilot program that was initiated in the summer 
of 2013 in Patagonia, AZ. Funding from Santa 
Cruz County community members, the University 
of Arizona’s Southwest Center, and Borderlands 
Restoration supported four youth from Patagonia 
Union High School to work with experts in 
restoration and sustainable food production. 

This group of youth was enthusiastic to become 
youth leaders for the 2014 program, and we 

hosted 10 students over the summer, led by our 
new mentors who have been trained in all aspects 
of leadership, including the financial aspects 
of successful programs. Also, by developing 
marketable job skills we anticipate that these youth 
can generate income while learning new skills in 
conservation. As this program becomes a fixture 
in our community we expect more support from 
foundations and other sources including youth-led 
fund raisers. 

In an emerging partnership fostered by 
scholarships from local donors, BECY Institute 
students kicked off their summer with Windsong’s 
Take Action Academy, a social- and environmental-
justice focused camp open to youth from around 
the globe. Participants of this academy have 
been involved with various leadership-building 
activities, community service-learning projects, 
cultural integration, community action planning 
sessions, and on-site permaculture improvements, 
and Windsong now has a formal Collaborative 
Agreement in place with Borderlands Restoration 
that funds one of the latter’s restoration 
practitioners to build their ecology program one 
day per week.

Sky Island Restoration Cooperative

BECY participants build water harvesting features 
for pollinator gardens at Patagonia Union High School / BR

BECY participants build erosion control 
structures at Deep Dirt Farm Institute near Patagonia / BR
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Stakeholder Involvement
Patagonia Union High School is a regional 
academic institution that serves students from 
several communities throughout Santa Cruz 
County. Through recent partnerships with the 
school, Borderlands Restoration has initiated a 
watershed-scale approach to education, leading 
students in the establishment of a watershed living 
laboratory on site which will include rainwater 
harvesting earthen structures, native plants, and 
educational facilities, along with both perennial and 
annual food crops to integrate students with their 
natural and cultivated ecosystems. To date there are 
strong indications from the FWS Partners program 
that funding may be available to build out the 
nascent pollinator gardens that students have begun 
to design for use in their and their instructors’ 
educational curricula. The hope is that this model 
can be replicated in other small borderlands 
communities, where resources and opportunities 
can be hard to come by.

Agency-specific Funding
USFS, NPS, BLM, and USGS regularly donate time 
and energy on projects in order to offer increasing 
educational and other outreach activities to the 

public, but they require the assistance of Friends 
groups and others to bridge the persistent gaps 
between science/restoration activities, and telling 
the stories of our work through demonstration and 
inclusion in the science activities themselves. USFS 
and other agencies are committed to funding this 
component of SIRC work in the future. 

Because much of the youth and other community 
member education work has been supported 
through donations of time and persistent 
inclusion in ongoing work projects on an ‘ad hoc’ 
basis, precise funding amounts are difficult to 
calculate. In other words, agency employees and 
other practitioners make deliberate attempts to 
incorporate education and community-building 
opportunities on the fly, as they are completing 
their work assignments. However, we have 
estimated that a viable BECY-like youth program 
that coordinates 10 youth, two mentors, and an 
externally funded suite of restoration project sites 
for a summer could emerge from approximately 
$20,000 in support.

Community-Based Restoration
Editor: David Seibert

BECY participants learn about all aspects 
of restoration in their communities / BR

BECY participants with finished rock structures 
in Harshaw Creek near Patagonia / BR
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