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Project Title: Oregon wineries as refugia for native white oaks and slender-billed 
nuthatches of the Willamette Valley 
Word Count = 2,963 words (excluding key personal, references, and budget) 
1. Overview.  
The conservation of oak habitats in the Willamette Valley is critical for the native biodiversity 
that has co-evolved with this keystone tree species (American Bird Conservancy 2006). 
Individual isolated oaks of considerable size and ecological complexity are used by a significant 
diversity of birds, including the slender-billed white-breasted nuthatch, which may depend on 
these trees for foraging and nesting (DeMars et al. 2010).  The nuthatch has been identified as a 
surrogate species for oak woodlands and is listed as Species of Concern in Oregon (Hagar 2003, 
USFWS). Wineries commonly have vineyards that include large isolated oaks, and oaks are 
frequently included in the imagery used to sell Willamette Valley wine. Oregon white oak 
habitats are also rare and quickly declining in the Willamette Valley, which is impacting bird 
populations (Hallman 2018).  Many landowners that grow grapes recognize they are essential 
partners in efforts to conserve oaks and oak habitat, as evidenced by the large number of 
wineries in the Willamette Valley Oak Accord (Oak Accord 2017). However, although 50 
landowners have signed the Oak Accord promising to conserve oaks, there is no formal 
protection for Oregon white oak habitats. Further, there has been no research into the number 
and quality of large, isolated oaks in vineyards, nor has there been a survey of what 
motivates landowners to conserve vineyard oaks.   
To address this knowledge gap,  undergraduate and faculty researchers from Willamette 
University will partner with four Oregon wineries in the Eola-Amity Hill and Van Duzer 
American Viticultural Areas (AVA) to document how slender-billed nuthatches use oak trees in 
and around vineyards.  We will also survey vineyard owners/managers to explore what motivates 
them to conserve individual oak trees and document how and why they value these trees 
biologically, culturally, and economically. Our goal is to complete surveys of sentinel oaks, 
surrogate nuthatches, and conservation-minded owners/managers at four wineries as the start to a 
more extensive comprehensive multi-year project involving other Willamette Valley 
stakeholders. We plan to positively impact the conservation of large solitary oaks and slender-
billed nuthatches by promoting wineries’ work like those that have agreed to be our partners in 
this project.    
The proposed research project has three conservation-related objectives:  
(1) We will measure the size and complexity of sentinel oaks and complete an inventory of 

significant trees in vineyards located in the Eola-Amity Hill and Van Duzer American AVAs. 
(2) We will measure the importance of vineyard oaks for avian biodiversity and as habitat for 

slender-billed nuthatches, a surrogate management species associated with sentinel oaks. 
(3) We will assess landowner motivation to conserve sentinel oaks. 
Key personnel in this partnership include Willamette University and four wineries that are 
partnering to research the importance of Oregon wineries as refugia for native white oaks and 
slender-billed nuthatches of the Willamette Valley.  The Willamette team includes Professor 
David Craig, a behavioral ecologist with 30 years of experience studying wildlife ecology and 
anthropogenic change, Jordan Uth, Willamette University’s Zena Farm Coordinator, and an 
undergraduate researcher (to be named), along with industry partners, i.e., landowners/managers 
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of Andante Vineyards, Hope Well Vineyards, Left Coast Estate Vineyards, and Johan Vineyards 
(Figure 1 and described in more detail in the Key Personnel section on page 7).  

2. Background. Large Oregon white 
oaks (Quercus garrayana) standing 
alone among rows of grapes are a 
familiar and picturesque backdrop 
throughout the Willamette Valley. The 
charismatic beauty of isolated oaks 
helps define the character of Oregon 
wine country and are also a vitally 
important habitat for a rich biodiversity 
of species that have evolved 
dependence on oak prairies, savannas, 
and woodlands.  Less than 2% of 
today’s remaining oak and prairie 
habitat is found on public lands, and 
less than 7% of the historic Willamette 
Valley’s Oregon oak habitats are left.   
In Oregon, there are no or minimal 
legal protections for these great 
heritage oaks. Still, as of 2017, through the vision of a small set of leading vineyard and 
forestland owners, there is a voluntary Willamette Valley Oak Accord (i.e., Oak Accord 2017) 
committed to protecting and restoring oak habitats.  These large white oaks have many names 
attributed to them, including heritage oaks, legacy oaks, witness oaks, and keystone oaks.   For 
this proposal, we adopt the term sentinel oaks as their persistence in the Willamette Valley 
signals safety and wellbeing for both people and wildlife.  When we lose sentinel oaks, we 
believe they provide an advanced warning about the species that depend on them. 
Willamette University is one of the signatories to the Oak Accord based on their ownership of 
the 305-acre Zena Forest & Farm (Willamette University 2020). Zena Forest & Farm is an 
ecologically diverse and historically significant property that is part of the largest remaining 
contiguous block of forest land in the Eola Hills west of Salem.   Willamette University 
purchased this land in 2008 from the Trust for Public Lands. As part of this purchase, Willamette 
University entered into a conservation easement that protects the property from development into 
other land uses (such as viticulture), promotes conservation efforts, and supports economically 
viable sustainable forestry practices.  In partnership with federal and state partners, Willamette 
University has been actively managing oak habitat restoration on the property.  With Professor 
David Craig’s support and leadership, more than 20 undergraduates have conducted wildlife and 
bird diversity-related conservation research at Zena, mainly focused on the ecology and 
conservation of slender-billed nuthatch (Sitta carolinensis aculeate).    
A small songbird, the slender-billed, white-breasted nuthatch, is genetically distinct from other 
white-breasted nuthatches found throughout North America (Spellman and Klicka 2007) and has 
been proposed to be elevated to a full species (Carr and Craig 2019). Slender-billed nuthatches 
are rare across the Willamette Valley but may be found wherever stands of large oaks with an 
open growth form and more complex age-related architecture (Gumtow-Farrior 1991). Because 
slender-billed nuthatches are so strongly associated with large complex oaks, the U.S. Fish and 

 
Figure 1. Joe Allan and Karen Saul with a sentinel oak in their 
Andante Vineyard. 
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Wildlife Service (USFWS) has designated them as a management surrogate species to be used to 
provide insight into the effectiveness of the oak habitat conservation in the Willamette Valley.   
In a Willamette Valley survey of 35 large old lone oaks in nature reserves, grazing pastures, and 
crop fields, DeMars et al. (2010) found individual isolated oaks contribute to landscape-level 
conservation of bird diversity. The trees act as keystone habitat structures providing critical 
resources for species that could not persist in otherwise treeless agricultural fields. Of the 47 
species of birds using individual isolated oaks, the large and complex trees were most important 
to the slender-billed nuthatch.  DeMars et al. (2010) noted that because remnant trees are rarely 
retained in contemporary agricultural landscapes, the conservation of existing trees and 
recruitment of replacement trees will be essential for regional conservation goals.  In the 
Willamette Valley, extensive scale restoration of native prairies is likely not feasible over most 
regions. Still, the conservation of large old oak trees scattered in agricultural fields may help 
conserve oak-dependent species like the slender-billed nuthatch. Although DeMars et al. (2010) 
did not conduct any of their research studies in vineyards, their data strongly suggest large old 
oaks retained by wineries are probably crucial for slender-billed nuthatches and associated 
wildlife for which they are conservation surrogates.   
Based on preliminary ground surveys and informal conversations with owner/managers, 
Professor Craig and colleague Jordan Uth have identified four wineries with significant numbers 
of sentinel oaks, the presence of the surrogate nuthatch, and individuals who are interested in 
sharing their motivation to conserve both: Joseph Allan and Karen Saul of Andante Vineyard; 
Taylor Pfaff of Left Coast Estate; Morgan Beck of Johan Vineyards; and Mimi Castell of Bethel 
Heights and Hope Well Vineyards. These wineries are neighbors to Zena Forest & Farm in the 
Eola-Amity Hill and Van Duzer AVAs (Figure 2).   
 

Figure 2. Map of Willamette University’s Zena Forest and Farm Campus in relationship to the 
four winery industry partners.  
3. Significance. This project will contribute to basic research to conserve slender-billed 
nuthatches by improving our understanding of vineyard/winery-based sentinel oaks’ relative 
importance to nuthatches during the breeding season. By also recording landowners’ motivations 
to conserve sentinel trees, we expect to improve dialogue among wineries and hope to expand a 
conservation dialogue to include other stakeholders wherever sentinel oaks still stand.    

4. Research Plan 
Objective #1: Measure size and complexity of sentinel oaks at four vineyards within the 
Eola-Amity Hill and Van Duzer AVAs. 
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The first measure of any conservation project is documenting what currently exists and in what 
condition. We will identify White oak sentinel trees at each winery based on their open-country 
savanna growth habit, which gives the trees mushroom-shaped canopies with thick lateral limbs 
(Peter & Harrington 2002). All potential trees within a vineyard will be evaluated for their 
structural characteristics, including height, basal area, and canopy structure.  Each tree will also 
be mapped and measured for its relative isolation from other sentinel trees to document spatial 
variation within and among wineries. 
To detail the architectural variation of individual trees, we will use two structural indices 
developed for isolated white oaks by DeMars et al. (2010): a tree size index and a tree 
complexity index. The tree size index multiplies tree height by basal area and canopy volume.  
We will measure tree height using a hand-held laser range finder and basal area at diameter-at-
breast height on the tree’s trunk. We will also calculate canopy volume using a program called 
Tree Analyser (Phattaralerphong & Sinoquet 2006) that determines canopy volume for lone trees 
by creating a virtual 3-D reconstruction of the canopy from multiple binary digital photographs.  
For our study, we will take four ground-level images from each cardinal direction and one 
additional image from an aerial drone, following Santangeli et al.’s protocols (2020).    
The DeMars et al. (2010) tree complexity index is designed to document ecological parameters 
beyond the tree’s physical size. This complexity index is the summation number of dead limbs, 
number of mistletoe patches, and lichen cover. In general, this complexity index yields higher 
scores for older trees that have developed increased structural diversity and are expected to have 
a higher number of foraging niches (Mazurek & Zielinski 2004).  All possible nesting cavities 
will be counted and described for individual trees as microhabitats in White oaks have been well-
documented to be important to native birds, especially the slender-billed nuthatch (Gumtow-
Farrior 1991; Viste-Sparkman 2005). 
To measure individual trees’ spatial ecology on the landscape, we will determine the distance to 
the next nearest tree and patch of trees using methods described in DeMars et al. (2010). A patch 
of trees will be defined as more than five trees with contiguous canopies. The nearest tree and 
patch distance will be determined using a hand-held laser range finder in the field for distances ≤ 
150 m. For spaces beyond 150 m, the ruler function in ArcGIS will be used to estimate distances 
based on the most recent digital orthophoto quad maps available (OGEO 2007). The data 
analysis for tree size and complexity measures are primarily of interest as variables that may 
impact the patterns of avian biodiversity and breeding behavior of slender-billed nuthatches.   
Expected outcomes: We will complete a comprehensive mapping and inventory of sentinel trees 
that will be a valuable baseline for future analysis of tree persistence overtime. In addition, the 
detailed documentation of tree cavities will contribute to the slender-billed nuthatch research 
activities in Objective #2.    
Objective #2: Measure the importance of vineyard oaks for avian biodiversity with a 
particular interest in conserving slender-billed nuthatches. 
We will identify a subset of individual trees to characterize patterns of avian biodiversity at each 
vineyard. Focal trees will be separated by at least 250 m from other focal trees to avoid double 
counting birds in vineyards, as many focal trees can be sited as possible in the available acreage.   
Avian surveys will be conducted between May 15 and July 1, 2021. Each count will repeat four 
times on calm weather days (i.e., no rain and wind < 15 kph) between 6:00-10:00 AM when 
birds are most active and detectable.  The routes between focal trees will be randomized between 
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mornings, so surveys are not always completed simultaneously. The expectation is that between 
four to seven focal tree counts will be conducted each morning.  
At each focal tree, we will conduct five-minute observations from each of the four cardinal 
directions at a distance of approximately 30 m from the tree and an additional five-minutes 
observing the inner canopy. All bird species observed will be recorded in eBird with special 
notes about those that physically land on the tree. Other data will be recorded to document each 
bird’s primary behavior, particularly singing, foraging, perching, and nesting behaviors. 
Any detection of slender-billed nuthatches at focal trees will result in follow-up surveys after 
10:00 AM to evaluate if the tree is being used for raising young.  Nest searching for slender-
billed nuthatches will involve following individual birds entering tree cavities, carrying food, or 
interacting with fledged young.  Young of the year can be identified by their juvenile plumage 
and begging behavior.  Additional searching for slender-billed nuthatch breeding activity on 
winery properties will happen outside of the standardized focal tree period with particular 
attention to non-focal sentinel oaks and any other area in which we opportunistically encountered 
nuthatches.   
Data analysis will closely follow DeMars et al.’s (2010) methods, relating tree architecture to 
avian use,  focusing on the tree size index, ecological complexity index, and cavities.  In 
repeating the analytical methods of DeMars et al. (2010), we can make direct comparisons 
between the trees we measure and the 35 trees in their study of sentinel oaks in habitats not 
including vineyards.  DeMars’s data were collected 14 years ago, and we are interested to see if 
slender-billed nuthatches respond to the same details of tree architecture and spatial ecology 
variables such as distance to nearest tree and distance to nearest patch.   
Expected outcomes: We will complete a comprehensive survey of avian biodiversity at sentinel 
oaks with specific details about slender-billed nuthatches’ behavior.     
Objective #3: Assess the motivation of vineyard owners/managers to conserve sentinel oaks. 
Land-owner attitudes and motivation towards sustainability and sentinel oak preservation will be 
based on personal interviews performed at each winery, using an ad hoc questionnaire adapted 
from Galletto and Barisan’s (2018) work with Italian wineries producing prosecco and a set of 
landowner conservation case studies from Willamette Valley (Defenders of Wildlife 2004). The 
questionnaire will consider the theoretical framework developed by Bonn & Fisher (2011) that 
measures the overlap and linkage between environmental sustainability and socio-economic 
sustainability.   The first part of the questionnaire will focus on perceptions of biodiversity 
designations’ value connected to the Oregon Oak Accord and The Oak Habitat Quality Score 
tool. The Oak Habitat Quality Score comes from combining the subscores for the following six 
composite indicators that are weighted differently, with maximum possible weights shown in 
parentheses: landscape context (3), Invasive species of vegetation (3), Risks/stressors (2), 
Management practices (1), Vegetation structure (1), and Sensitive/rare species (1).  Questions in 
the first part of the questionnaire might include items such as, “How important is a winery’s 
membership in the Oregon Oak Accord?” and “In the Oak Habitat Metric User’s 
Guide and Calculator how essential is variable X (e.g., rare species)?    
The second part of the questionnaire will focus on the specific motivation to conserve individual 
trees within vineyards, considering biodiversity, cultural, and economic values.  Example 
questions in the second part of the questionnaire include “How important is each sentinel tree on 
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your property?” and “How important are sentinel trees to your winery’s marketing identity?” 
The quantitative component in both questionnaires will ask owners to describe their motivation 
on a five-point scale (1=very important, 2=important, 3=neutral, 4=unimportant, 5=very 
unimportant).   
Because our sample size will be small, the plan is for limited basic descriptive statistics to 
promote further dialogue between wineries in this study.   We will use these preliminary data and 
the qualitative responses to the interviews to refine our methods for a broader, future online 
survey.  These four wineries’ responses will inform the design of a research project involving all 
of the wineries in our target AVA’s and potentially all of Oregon’s wine country.  
Expected outcomes: Using the insights from the questionnaires and follow-up interviews, we will 
create a scoring tool for valuing individual sentinel oaks that includes index values for size, 
ecological complexity, and socio-economic importance. 

5. Project Timeline and Products: In addition to a final report, we plan to deliver research 
presentations to regional science conferences and outreach presentations at wineries. We also 
expect to share bird survey data through eBird and all of our survey photography with wineries 
for their personal or commercial use. 

Key Deadlines Milestones and Deliverables/Reports 
December 30, 2020 ● Recruit and select undergraduate research assistant 

January 30, 2021 ● Research team completes aerial drone flight certification 
● Adapt and finalize oak and bird survey protocols  

March 30, 2021 ● Complete research assistant hiring process  
April 2, 2021 ● Submit Executive Summary on the status of project implementation 

May-July 2021 ● Initiate field surveys of oak tree complexity and breeding birds  
● Publicly report bird count data in real-time using eBird 
● Share photography with the wineries at which images were recorded 

July 30, 2021 ● Lone oak conservation surveys of winery owners 
August 30, 2021 ● Data analysis and report writing to OCA 
September 2021 ● Undergraduate research presentation at Willamette University 

Science Collaborative Research Symposium 
October 27, 2021 ● Complete and submit primary report on the project (narrative, 

assessment, and financial data) and outcomes/deliverables  
November 2021 ● Undergraduate research presentation at Murdock Undergraduate 

Research Conference, Vancouver WA 
● Outreach presentation at each participating winery 

February 11, 2022 ● Submit Executive Summary on the status and impact of the project 
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6. Key Personnel – Willamette University and four wineries are partnering to research the 
importance of Oregon wineries as refugia for native white oaks and slender-billed nuthatches of 
the Willamette Valley. 
 
Willamette University: David Craig, Principal Investigator, Faculty Mentor: Dr. Craig is a 
behavioral ecologist with expertise in ornithology, spatial ecology, conservation biology, and a 
30-year record of avian research and undergraduate mentoring. As PI, he will lead the 
biodiversity data collection and analysis of individual White oaks with a particular focus on 
slender-billed nuthatches and advise the project’s undergraduate researcher.  He will also provide 
each winery with a comprehensive list of biodiversity surveyed and recommendations for the 
conservation of oaks and nuthatches.  Jordan Uth, Vineyard Correspondent: Jordan, 
Willamette University’s Zena Farm Coordinator, is a farmer and educator with expertise in 
agricultural marketing and business ties with local wineries. As Vineyard Correspondent on this 
project, she will develop and adapt an interview template to collect qualitative data from 
vineyard owners/managers about large sentinel oaks’ economic and cultural value. 
Undergraduate Research Assistant (TBD): The PI will identify a sophomore or junior-level 
research assistant who will support the collection and analysis of biodiversity data during a 10-
week summer research experience.  
Wine Industry Partners: Four Willamette Valley vineyard owners/managers have partnered 
with Willamette University on the project: (1) Joseph Allen and Karen Saul, co-owners of 
Andante Vineyards (Vanduzer AVA); (2) Taylor Pfaff, CEO, Left Coast Estate (Vanduzer 
AVA); (3) Morgan Beck, General Manager at Johan Vineyards (Vanduzer AVA), and; (4) 
Mimi Casteel, Co-owner of Hope Well Vineyards and daughter of Ted Casteel and Pat Dudley, 
co-founders of Bethel Heights Vineyard (Eola-Amity AVA) (See Letters of Support). Our 
partners have agreed to be interviewed about their motivations in conserving sentinel oaks and 
allow tree and bird surveys at their vineyards. They will also help us develop a strategy to 
expand the study to include other wineries owners in the Vanduzer and Eola-Amity AVAs.   
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8. Project Budget 
A. Time period this budget covers: December 15, 2020 – February 11, 2022 
B. Project Costs 

 Budget Items Amt Requested 
A.  Senior Personnel:  N/A $0.00 
B.  Other Personnel: Research Support - Jordan Uth (60 hrs @ $17.82/hr) $1,070.00 
C.  Fringe Benefits (10% salaries and wages) $108.00 
D.  Equipment: N/A $0.00 
E.  Travel: Round trip mileage (14 @ 40 miles/trip @ $0.575 per mile) $322.00 
F.  Participant Support: Undergraduate Research Stipend ($4,000) and 

Subsistence (lodging and per diem for 10 weeks @ $1,500) $5,500.00 
G. Supplies: (Phantom 3 Quadcopter with 2.7K Camera, Garmin GPS 

62s) $2,100.00 
H. Other: UAS drone pilot licenses (3 licenses @ $300 each) $900.00 

TOTAL $10,000.00 
 
C. Budget Justification: We request funds for an undergraduate research stipend, consultation 
time, travel mileage, and research supplies for surveying trees. 
1) Personnel and Undergraduate Research Support:   
Research Support: Jordan Uth will design an ad hoc questionnaire and complete interviews 
with three winery owners. Jordan Uth, owner of Olde Moon Farms and an instructor at 
Willamette University, is an expert in agricultural marketing and has business ties with local 
wineries.  Requested salary is 60 hrs @ $17.82/hr per hour, plus fringe benefits (10%). 
Undergraduate Research Assistant Support: We request stipend support for a Willamette 
University undergraduate assistant to participate as a research collaborator on the project. The 
student will help conduct focal tree bird surveys, photograph sentinel trees, and search for 
nesting nuthatches. S/he will also write a report of their work and present their research results at 
university and regional conferences. Estimates for student research stipend and lodging and 
subsistence allowance are based on established rates set for undergraduates participating in 
Willamette University Science Collaborative Research Program; in this program, each student 
receives a $4,000 stipend (including 10% fringe to cover University’s contributions to FICA and 
workmen’s compensation) and $1,500 housing/food allowance for a 10-week summer research 
experience.   
2) Travel: For David Craig and an undergraduate to complete the four bird surveys at three 
wineries will result in at least 12 roundtrips from Willamette University. Two additional trips 
will be needed for the Jordan Uth to visit wineries, of which a couple is close enough to be 
combined in a single trip. Each of the 14 winery visits is approximately 40 miles roundtrip.   
3)  Supplies and Other Direct Costs: The drone photography will be completed with a 
Phantom 3 Quadcopter with 2.7K Camera ($1780), and all Willamette team members will be 
licensed to fly.  Each tree will be georeferenced with a handheld Garmin GPS 62s ($220).  
 




