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Mission 

The mission of the McDowell Sonoran Conservancy Parsons Field Institute (PFI) is to 
conduct ecological research through partnerships and citizen science for the long-term 
natural resource management of Scottsdale’s McDowell Sonoran Preserve, education 
and to contribute to broader scientific knowledge. One of the priority areas of focus is 
assessing the impact of urban stressors and climate change on the Preserve. To that 
end the PFI studies the impact of these stressors through studies on plants, wildlife, 
sensitive species, and water.  

Purpose 

In support of the mission, the PFI has initiated a phenology study of six plant species in 
Scottsdale’s McDowell Sonoran Preserve (MSP). These plants are at the base of the 
food chain; therefore they provide excellent indicators of overall ecosystem change.  
The objectives of this study are to understand how these plants react to seasonal and 
long-term climate change in the Preserve, and to track trends in plant phenology in 
order to identify early warning signs of large-scale changes. 

Methods 

The PFI uses standardized protocols developed by the USA National Phenology 
Network (NPN) for collecting observations of the timing of major phenophases (leafing, 
flowering, and fruiting phases) of 3-6 plant species on three interpretive nature trails in 
the MSP. Data is collected 1-2 times weekly throughout the year.  

Each plant being observed is fitted with a small metal tag for identification purposes.   
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The recorded observations are stored on the NPN “Nature’s Notebook” website and 
may be accessed easily by researchers around the world. 

The trails were selected for ease of accessibility and to include the variability in plant 
phenology between south, central, and north locations in the Preserve.  The plant 
species were selected according to the following criteria:  

 Comparable:  other organizations in the Southwest are tracking the same 
species; 

 Importance in pollination or as a food source; 

 May be observed without leaving an established trail and easy to identify. 

Trailhead Trail Plants Observed 

Brown’s Ranch Trailhead Jane Rau Trial 3 saguaro, 3 buck-horn cholla, 
3 jojoba, 3 velvet mesquite, 3 
soap tree yucca, 3 desert 
senna 

Gateway Trailhead Bajada Trail 3 saguaro, 3 buck-horn cholla, 
3 jojoba, 3 desert senna 

Lost Dog Trailhead Kovach Family Nature Trial 3 saguaro, 3 buck-horn cholla, 
3 jojoba, 3 desert senna 

Table 1. Three phenology trails and plants. 

Organization Structure 

The PFI phenology program utilizes Steward volunteers from the Citizen Science 
Program (CSP) for data collection and analysis.  The Program structure is aligned with 
the overall organization of the CSP with an administrative lead and in-field coordinators 
for each of the three trail locations. Volunteers receive classroom and in-the-field 
training.  A Facebook page is used as a communication vehicle where observers can 
interact by posting questions, answers, ideas and other comments or concerns. 
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Figure 1. Citizen Science Program organization chart depicting structure of phenology 
project (red circle), 2016.    

Looking Ahead 

The first 2 years of this Program have focused on ensuring that a foundational 
framework is in place with solid processes and procedures. Future plans include:  

 implementing a framework for results reporting; 

 adding pollinators; 

 contributing to the broader scientific knowledge of natural areas by providing  
assistance to other organizations interested in setting up a Program; 

 developing a youth phenology program.      
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Action Planning Template 
For Local Phenology Programs 

Long-and-Medium-
term 
Outcomes/Impact: 

Implement an integrated phenology monitoring project 
across Scottsdale’s McDowell Sonoran Preserve under a 
collaborative partnership with the National Phenology 
Network.  Establish interpretation frameworks that can be 
applied to outcomes to inform natural resource 
management in order to identify early warning signs of 
large-scale changes by 2025.   

Short-term 
Outcome: 

Develop a monitoring framework, target species list and location, 
sampling scheme, documentation, training and volunteer recruitment 
for implementation fall, 2016.   

 

Objectives or Action 
Items 

Barriers or 
Challenges 

Responsible Person Resources 
Timeline for 

action 

Monthly 
update on 

process 
Completion 

List one in each row What could get in the way 
of task completion? How 
will you overcome these 
obstacles? 

For each action, list the 
person responsible for 
ensuring the action is 
complete. 

What do you need to 
complete this step? 
(People, money, tools, 
etc.) 

What is the 
timeline for your 
action? 

Update monthly.  What was completed at 
the end of the year, 
remaining steps for 
future.  

Identify program leadership 
team.  

•Lack of volunteer with 
necessary skill set, time and 
interest in taking on 
responsibility of this 
magnitude. 

•Parsons Field Institute Mgr 
•Citizen Science Program Chair 

•Identify a Phenology 
Program Lead 
 
 
 

May, 2016 •Phenology Program 
Lead identified 

•Phenology Program 
volunteer lead in place and 
trained. 

Develop monitoring framework 

for phenology project. 

•Lack of knowledge about 
components of phenology 
project. 

•Parsons Field Institute Mgr 
•Phenology Program Lead 

•NPN expert guidance 
 

June – July 2016 •June  2016 – 
knowledge of program 
needs identified with 
NPN. 
July 2016 - Framework 
and documentation 
completed. 

•Framework and 
documentation completed. 

Determine observation locations 

and target species based on 

selection criteria.   

•Time to research locations 
and species availability 
•Steward interest in helping 
develop 
•Expert availability – 
especially botanist 
•Support from NPN 

•Parsons Field Institute Mgr 
• Phenology Program Lead 
•Botanist 

•NPN guidance on plant 
selection 
•Easy to access Preserve 
locations 
•Access to SMEs 
•List of plants found in 
Preserve 
 

August, 2016 •August 2016 Trails 
identified 
•August 2016 plant 
species identified 
•September 2016 
plants tagged 
 

•Completed. 
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Develop sampling scheme and 
documentation including data 
recording sheets, phenophase 
definitions, etc. 
 

•Lack of knowledge of what 
to monitor. 

•Parsons Field Institute Mgr 
•Phenology Program Lead 

•Access to NPN online 
flora/fauna resources 
 
 

September, 2016 •Sept 2016 
phenophase definitions 
identified 
•Oct 2016 recording 
sheets finished 

•Completed Oct 2016. 

Recruit volunteers •Create training documents 
and a workshop for phenology 
volunteers 
•Host training/workshop for 
phenology volunteers  

•Citizen Science Chair 
•Phenology Program lead 
 

•NPN training materials 
•Space to hold trainings 
•Interested volunteers 

September, 2016 •Oct 2016 workshop 
materials ready 
•Oct 2016 volunteer 
training completed. 

•Completed Oct 2016. 

Implement project 
 

  •Phenology Program Team  October, 2016 •First observations 
made on Oct 24, 2016. 

•Ongoing. 

Provide monthly status reporting 
to phenology volunteers as a way 
to improve/retain program 
interest. 

•Phenology lead knowledge 
of NPN reporting capabilities. 
•Providing training will 
overcome obstacle. 

•Phenology Program Lead •Phenology Program Lead 
trained on NPN online 
reporting tools 

October 31, 2018 •Interim Program Lead 
trained on reporting 
tools July 2018 
•New Program Lead 
identified August 2018. 

 

Identify one pollinator species 
appropriate for plant species we 
currently monitor and determine 
monitoring techniques. 

•Time to research pollinators 
•Steward interest in helping 
develop 
•Expert availability 

•Parsons Field Institute Mgr 
•Phenology Program Team 
•Citizen Science Chair 

•Access to online 
flora/fauna resources 
•Subject matter expert 
•List of pollinator species 
found in Preserve. 

End of 2018-2019 
research season – 
May 31, 2019 

•List of pollinator 
species  

 

Train current phenology 
volunteers and recruit new 
volunteers to monitor pollinator 
phenology in conjunction with 
plant phenology 

•Experienced resources 
•Time to create training 
documents and a workshop 
for phenology volunteers 
•Place to host 
training/workshop for 
phenology volunteers  

• Parsons Field Institute Mgr  
•Phenology Program lead 

•NPN training materials 
•Space to hold trainings 
•Interested volunteers 

December 31, 2018   

Make contributions to the 
broader scientific knowledge of 
natural areas by providing 
education and assistance to 
other organizations interested in 
setting up a Program.    

•Experienced resources 
•Interested participants 
•Time 

•Parsons Field Institute Director 
and Mgr 
•Phenology Program volunteers 

•Interested partners Ongoing •Presentation at May 
2018 Arid Lands 
symposium 
•Collaboration with 
Wickenburg 
Conservation 
Foundation to 
implement program 

Ongoing 
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Letters in Support of the McDowell Sonoran Conservancy’s Phenology Program 
One Letter from a Partner, 5 Letters from Observers 

 
FROM:  LANE BUTLER, SUMMER 2018 BUREAU OF LAND MANAGEMENT TEACHER ON PUBLIC 

LANDS, PARTNER 

I’m writing to support the McDowell Sonoran Conservancy Phenology Program for the National 
Phenology Network’s PhenoChampions Award. This summer I served as a Teacher on Public Lands intern 
with the local Hassayampa/Lower Sonoran Field Office of the Bureau of Land Management. My job as a 
TPL was to work with BLM staff to design a project that would help today’s youth become aware of and 
fall in love with public lands. As it so happened, the MSC Phenology Program played a critical role in my 
project, and I can’t commend the Program staff and volunteers enough for not only contributing 
engagement benefits to me as an observer and citizen student of phenology, but also for contributing 
community engagement benefits to a wide range of Arizona students, youth, and the public via their 
partnership with me and the BLM (as represented by Wildlife Biologist Paul Sitzmann). 
 My involvement with the MSC Phenology Program began after Paul Sitzmann and I decided to 
work together on a project to create partnership on a new Phenology Trail being prepared for 
implementation on the Hassayampa River Preserve by the Reserve staff and the Wickenburg 
Conservation Foundation. Paul reached out to the MSC asking them to train us in how they formerly set 
up and currently run their successful year-and-a-half-old Phenology Trail on the McDowell Sonoran 
Preserve in Scottsdale, AZ. Together we met with Tiffany Sprague, Steve Jones, Debbie Langenfeld and 
Karen Fieldstad, the core team who created and maintain the MSC Phenology Trail, including the 
training of volunteers for phenology monitoring. This team generously provided us with crucial 
information and documents (the results of months of hard work) that proved invaluable to us in meeting 
with the Hassayampa Preserve and Wickenburg Conservation Foundation team, enabling us to offer 
concrete assistance in furthering the Phenology Trail cause. These documents included volunteer 
training presentations about citizen science and introduction to phenology, as well as teaching tools 
used in the field to train volunteers and data sheets for plant species monitored. 

The MSC team also arranged for me to go out onto the Preserve and observe and learn about 
the monitoring process for their Phenology Trail on two separate occasions at three different monitoring 
sites, led by Karen Fieldstad and dedicated volunteer and citizen scientist Roger Riepe; this was by far 
the most meaningful part of my internship. Being immersed in field work on the McDowell Sonoran 
Preserve allowed me to learn on the ground, not only how much attention to detail and positive 
dedication it takes to monitor these plants, but how fun and educational it is as well. This activity for me 
was one more avenue into the mystery and joy of connecting with the natural world via scientific inquiry 
(and in specific connecting to plants and recreating a relationship to their life cycles—something the 
human species had in the past but struggles to remember today). The field experience with MSC truly 
prepared me to help the Wickenburg team develop their Phenology Trail; without that on-the-ground 
knowledge, a large percentage of the understanding required to do so would have been lost.  



In the end, Paul and I were accompanied to the Wickenburg meeting by both BLM Field Office 
Youth Programs Coordinator Lawrence Harper and BLM Arizona Coordinator Brooke Wheeler. In a 
roundtable discussion we were able to establish an ongoing partnership process to help the Hassayampa 
team get their first Phenology Trail site up and running, assess the results they get from their initial 
public and student engagement method (a self-led trail), expand to other sites near local schools, reach 
out to teachers toward building an education council to help imbed phenology programming in 
classrooms (thus making school field trips to the Phenology Trail more educationally efficient), train 
current Hassayampa Preserve volunteers on presentation of Phenology Trail meaning and methodology 
to the public and schoolchildren/youth, and provide new intern volunteers to assist with student groups. 
Assistance from the MSC Phenology Trail Program was indispensable in establishing all this, and 
Program staff have indubitably contributed to growing the Local Phenology Program phenomenon in 
Arizona!  

My personal hope is that, from the beginning point of being trained and assisted by MSC, the 
BLM will be able to move forward and learn enough from the Hassayampa Phenology Trail process to 
set up other Phenology Trails on BLM lands. I will continue on beyond my internship as a volunteer, 
helping however I could, and the BLM team will be in touch with the MSC team to report progress and 
gain assistance with questions and issues we may encounter. Thank you for considering the McDowell 
Sonoran Conservancy for the PhenoChampions Award; they are champions of the phenology monitoring 
cause! 

 

FROM:  BARB PRINGLE, MASTER STEWARD, OBSERVER 

I have loved the outdoors and gardening since I was a young child, helping my parents plant flowers or 

joining them on hikes at the many National Parks we visited over the years. I took that love of nature to 

college and pursued a degree in Biology. While my degree and interest in biomedicine led me to a career 

with biotech companies, I never lost my love for hiking and my interest in plants. I grew up in the 

Midwest, moved to southern California after college, and finally found my place in the sun when my 

husband and I moved to Arizona in the early 1990's. I was fascinated with the strange and unusual 

plants of the Sonoran Desert and found hiking trails at the new McDowell Sonoran Preserve. In 2006, I 

became a volunteer steward for the nonprofit McDowell Sonoran Conservancy, and participated in 

building Preserve trails and in the many educational and scientific programs offered by the Conservancy. 

In 2016, I signed up for the Conservancy's newly created Phenology project.  

Although I'm a scientist by training and career, I had never heard of the study of Phenology. I joined a 

great group of volunteers and we worked with NPN staff, who provided great training tools. My 

phenology trail team was tasked with observing and recording the timing of recurring seasonal cycles of 

three important Sonoran Desert species - saguaro cactus, buckhorn cholla cactus, and jojoba bush. We 

are monitoring three plants of each species, which I have visited each week for nearly two years.  

I have learned to really observe what "my" plants are doing. I look for the first new unfolding leaves of 

the jojoba, know whether the male jojoba flower buds are dormant or in their "expanding" stage prior 

to blooming. I know now that the jojoba plant is dioecious, having separate male and female plants. I've 

learned much about the buckhorn cholla and the iconic saguaro, such as the fact that ripe buckhorn 

cholla fruit is very desirable to many Sonoran Desert fauna.  



Recently, I've generated reports using NPN's terrific Visualization Tool, to compare and contrast the 

phenophase activity of our observed plants in 2017 and so far in 2018. We've seen some interesting 

data that needs further exploration and research; for example, the saguaro cacti produced many more 

flowers and fruit in 2018 than in 2017, despite the very dry 2018 winter season. I look forward to 

accumulating additional data over the years to use for scientific studies on long-term trends, such as the 

impact of precipitation and temperature patterns on phenophase activity and timing. 

Finally, I enjoy the quiet, intimate experience of close observation of "my" nine plants on the phenology 

trail I hike. In our often loud and busy world, it's a treat to walk the trail, look closely at each plant, take 

the time to spot new phenophases and estimate intensities and be reminded of the subtle beauty of our 

desert. It's a pleasure to play a small part in observing and developing a greater understanding of 

nature's lifecycle, season after season. 

FROM:  JENNY ARMENDT, STEWARD, OBSERVER 

I am writing in support of the McDowell Sonoran Conservancy’s (MSC) phenology program because for 

me it has been one of the most meaningful things I have done since I’ve been a Steward for the 

Conservancy. One of the other stewards said that you develop a relationship with the plants you are 

observing, and it’s true. Each observation draws me a little closer into the life of each particular plant I 

observe and into the life of the Sonoran desert. It gives me a deeper connection with and even a sense 

of ownership of the desert and these beautiful McDowell Mountains for which I am a Steward. We’ve 

seen how the flora of the Sonoran desert has been suffering under the drought the Southwest has been 

experiencing for years now. So far, and for the most part, the plants seem to be holding on, sometimes 

foregoing blossoms and fruits for surviving another season. But the fact that I am a witness, up close, to 

the survival mechanisms of these plants, makes it personal for me. Climate change, for example, 

becomes a more personal problem for me because of the way it is affecting the desert mountain 

environment where I love to hike.  

An added benefit to the MSC phenology program is, of course, meeting other people with like interests.  

These are enthusiastic citizen scientists who, like me, may have no science background, but share a love 

of the outdoors and a concern for the environment. I feel sure that most of the participants in the MSC 

phenology program find it extremely satisfying to be involved in the collection of data that may be 

important to scientists as they study our world. I know that I do! 

FROM:  PEGGY MCNAMARA, MASTER STEWARD, OBSERVER 

Every Tuesday, I have a meeting in Scottsdale’s McDowell Sonoran Preserve. I hike to a special place to 

meet with dozens of tagged plants alongside a trail. I observe their leaves, flowers, and fruits, and 

record what I see in the database of the USA National Phenology network.  

I love having this activity every week because no matter what’s going on in my life, phenology makes 

sure I get out into the desert. I don’t only observe the tagged plants; I look at the mountains, the sky, 

the weather, and all the other plants. I listen to the birds and the wind, and I am reminded how lucky I 

am to live here. 



My weekly phenology hike makes sure I exercise. It’s part of the job, so there’s no excuse to avoid it. 

Once out on the phenology trail, the beautiful desert invites me to hike further. It’s hard to refuse. 

My phenology work is also important. Years from now, researchers will search the phenology database 

to empirically determine how plants are changing. They will use my observations to inform their 

research.  

There’s no better way to spend my time on a Tuesday than in the desert doing phenology. 

FROM:  ROGER RIEPE, LEAD STEWARD, OBSERVER 

Participation in the phenology program at the McDowell Sonoran Conservancy has been a gift to me 

offering an opportunity to learn about desert plants from a functional perspective. In addition, the 

knowledge gained from studying the phenophases of the index plants can be applied to the study of 

other desert plants. This is especially interesting in the context of the different adaptive mechanisms 

employed by desert plants to meet environmental challenges.  

Determining the degree of reliability of an observed change within a phenophase presents a worthy 

challenge to the observer especially toward the beginning or end of a phase. The joy experienced when 

it is realized that a particular change is reliable is insurmountable. We aren’t just out there recording 

data points; we are discovering the essential core of the phenotypic spectrum. While experiencing these 

benefits, the observer knows the recorded data points are crucial to establish the big picture justifying 

the effort expended to determine reliability.  

In summary, it has been a rewarding privilege to have been involved in the phenology program at the 

McDowell Sonoran Conservancy. 

FROM:  TAWANA PARKER, LEAD STEWARD, OBSERVER 

My name is Tawana Parker and I am a local observer/participant in the Phenology Monitoring Program 

for the McDowell Sonoran Conservancy Parsons Field Institute.  I have enjoyed my participation in the 

McDowell Sonoran Conservancy Parsons Field Institute Citizen Science Program.  All of the projects have 

are fulfilling, learning, and enjoyable experiences.  The Phenology Monitoring Project for the McDowell 

Sonoran Preserve is one of my most rewarding experiences. 

I really never tuned in to the Phenology Monitoring Project until this year.  Quite honestly, I didn’t take 

the time to understand what it entailed and what a wonderful benefit the data collection provided to 

the McDowell Sonoran Preserve and the surrounding areas.  While I have always loved plants including 

my own vegetable and flower gardens as well as plants in the surrounding areas, I never fully 

understood the pheno phases of the climate, plants, and/or animals.  My knowledge was limited to the 

simplicity of flowers blooming in the spring and the changes of each Season.  I guess I never really saw 

the beauty of the changes and/or understood why. 

One day by chance while volunteering at the Lost Dog Was Trailhead I had the opportunity to chat with 

two of my fellow stewards who had met to discuss our organization’s phenology project.  I was intrigued 



and inquired about the program and thought it would be an interesting project for me to volunteer my 

time.   During my first training session this spring, I was blown away by the amount of facts that I didn’t 

know and the details involved in the phenophases of a plant.  Also, I was surprised that some 

characteristics of plant species varied by gender (female or male).  For example, I never fully grasped 

that some plant species were differentiated by gender with different types of leaves, buds, flowers, and 

fruit.  It dawned on me that while I loved plants, I never fully zoomed in on the true beauty of them until 

I began to understand their pheno phases. 

One of the most exciting moments was when I actually witnessed a small rabbit eating the fruit from 

one of the buckhorn cholla plants we are monitoring.  It was definitely an “aha moment” explaining why 

the fruit numbers were decreasing yet not appearing on the ground surrounding the plant.  I was so 

excited that I took photos and videos with my cellphone to capture the moment that I finally understood 

phenology.  Another exciting moment was arriving at the Lost Dog Trailhead to find the loudest buzzing 

sound I have ever heard.  The buzzing sound was the result of a large number of bees taking advantage 

of the flowers blooming on the Saguaro Cacti.  I was so intrigued, I took the time to watch the bees’ 

activity after performing my phenology monitoring.  After the flowers had bloomed and the Saguaro 

Cacti fruit began to appear, I couldn’t wait until my weekly monitoring session to observe this phenology 

phase as well as the birds eating the fruit.  I have incorporated my phenology learning into my everyday 

activities including neighborhood walks, personal hikes, and visits to botanical gardens. 

I am truly indebted to my teacher/trainer, Barb Pringle, McDowell Sonoran Preserve, Lost Dog 

Phenology Trail Leader.  Barb’s leadership in the McDowell Sonoran Conservancy is greatly admired and 

appreciated.  Barb provided me with an OUTSTANDING McDowell Sonoran Preserve Phenology Trail 

Project Orientation.  I am very grateful for Barb’s warm and welcoming introduction to the Long-Term 

Plant Monitoring Project.  Barb has been very gracious with her time and talent beginning with the pre-

work for my orientation.  When we met for my orientation, Barb presented me with a notebook with all 

of the instructional and background information needed to help me develop my phenology monitoring 

skills.  Barb has also taken me on several training sessions to ensure that I am completely comfortable 

with my role as a phenology observer.  Also, she is as enthusiastic as I am about my new learnings.  

Barb’s patience, kindness, and enthusiasm has made phenology monitoring a wonderful experience.   I 

am very excited to be a part of the Phenology Trail Project team and look forward to continued learning 

and contributing.    
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Using Nature’s Notebook to track seasonal and long-
term environmental change  

 



Kickoff Meeting 10/29/2016 with LoriAnne Barnett  
Scottsdale Community College  



30 

October 2016 
Phenology 
kickoff meeting 
at Scottsdale 
Community 
College 



October 3rd, 2016 In-The-Field Test Run   
Leona Weinstein, Project Lead 

Steve Jones, Botanist  



Ongoing Field Observations Twice Weekly 



Taking a Close Look 



Monthly group training  at 
Brown’s Ranch – Jane Rau Trail  



Phenology Program Coordinator Karen 
Fieldstad  training  volunteers on jojoba 
phenophases 
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