Mazama Pocket Gopher Working Group Annual Meeting Summary
November 17, 2016 | Meeting Held at NRCS Office, Olympia, WA
Attendees: Patrick Dunn, Sanders Freed, Elspeth Kim, Bill Kronland, Carola Tejeda- Center for
Natural Lands Management (CNLM); Eric Myers, Sasha Porter, Nick Miller, Jeff Foster-Joint Base
Lewis-McChord (JBLM); Key McMurray-Key Environmental Solutions; Marty Chaney, Dan Ufnar,
Steve Campbell -Natural Resources Conservation Service (NRCS); Andy Deffobis, Gary Edwards,
John Hutchings, Jeanne Kinney -Thurston County; Kevin Connally, Kim Flotlin, Judy Lantor, Ryan
McReynolds, Joanne Stellini, Curtis Tanner, Brad Thompson -U.S. Fish and Wildlife Service
(USFWS); Hannah Anderson, Emily Butler, Dave Hays, Gail Olson, Derek Stinson, Michelle Tirhi Washington Department of Fish and Wildlife (WDFW); Anne Schuster -Wolf Haven International

Recovery Planning
Genetic Analysis –Derek Stinson, WDFW
In April 2016, WDFW completed a study to understand the genetic structure of Mazama pocket
gopher populations in Thurston, Pierce and Mason counties, with the goal to inform recovery
planning. Hair samples from 207 gophers were collected and analyzed. STRUCTURE and
principal component analyses revealed 7-9 genetic groupings. However, two of these groups
(Yelm Prairie and Frost Prairie) had weaker evidence due to small sample sizes. Geographically,
groups are generally separated by rivers or major breaks in historical prairie habitat (Figure 1).
This study challenges the conclusions of E. K. Steinberg’s 1999 study1 that there is a lack of
morphological differentiation and genetic structural difference between populations of
Mazama pocket gophers. The draft state recovery plan identified 7 populations with the
objective of maintaining a stable or increasing trend for 10 years. The results of this study are
generally consistent with maintaining these populations, with the potential of one or more
population circles being added, so as to best support the goal that recovery objectives
incorporate representation, redundancy, and resilience.
ESA Recovery Planning - Kim Flotlin, USFWS
USFWS is recommending that mitigation and recovery actions for the Mazama pocket gopher
occur within six specific service areas, identified as Bush Prairie, Rocky Prairie, Mound Prairie,
Chambers Prairie, Tenalquot Prairie, and Yelm Prairie. Service areas are defined as geographical
areas hosting a specific population of one of the four subspecies that are listed as threatened
under the ESA –Olympia, Tenino, Roy Prairie, and Yelm. It should be noted that a service area
for Roy pocket gopher has not been identified at this time.

1

Steinberg, E. K. (1999). Diversification of Genes, Populations and Species: Evolutionary Genetics of Real and
Virtual Pocket Gophers (Thomomys). Department of Zoology. Seattle, WA., University of Washington: 157p.
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Figure 1. Genetic groupings of Mazama pocket gophers identified by WDFW genetic analysis.

Surveys and Monitoring
Translocation Study Update - Gail Olson WDFW
From 2009 to 2011, WDFW translocated 565
gophers from the Olympia airport to West Rocky
Prairie to evaluate if translocation could be used
to establish new populations of Mazama pocket
gophers, assess the feasibility of this approach,
and determine the associated costs. Biologists
monitored the progress of these translocations
each spring from 2010-2014 by intensive livetrapping to determine survival (Table 1), relative
abundance (Table 2), and recruitment. By 2013,
rapid growth in both gopher numbers and area
occupied made it difficult to apply surveying
methods to the entire population, so
researchers investigated other means to
estimate population parameters.
Year
2010
2011
2012
2013
2014

n
17
59
406
–
–

𝑝
0.78
0.46
0.66
–
–

𝑁
22
128
406
784
558

λ
–
5.82
3.17
1.93
0.71

Table 1. Survival Estimates. Red = males, Blue
= females Sex- and year-specific model
averaged annual survival probability estimates
(± 95% CI) of adult pocket gophers trapped at
West Rocky WA in spring 2010-2014.

95% CI (λ)
–
5.37 – 6.27
3.04 – 3.30
1.37 – 2.49
0.27 – 1.16

̂
Table 2. Mark-Recapture Based Abundance Estimates. Spring breeding population abundance estimates (𝑁)
for Mazama pocket gophers in 2010-2014 at West Rocky WA, and λ estimates for the intervals between years.
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Recommendations (specific to West Rocky): 1) Continue to monitor West Rocky population.
Need to determine method and frequency. 2) Use West Rocky population as study site for
other research goals such as habitat management effects and population dynamics.
Translocation Recommendations: 1) Improve survival
of initial releases. 2) Release a minimum of 100/year
(if improved survival, 150/year otherwise) for at least
2 years. 3) Use short term (radio-telemetry) for at
least the first release. 4) Use long-term monitoring
(mark-recapture) until population goals are met.
Other considerations: 1) Donor sites – single large or
several small? 2) Genetics – mix or not? 3) Predators,
4) Habitat, and, 5) Site-specific plans. See Olson 2014
for more information and details.

Photo by Danielle Reese

This project resulted in two final reports:
 Olson, 2014 USFWS. Covers translocation methods, short-term monitoring including
post-release and over-winter, and subsequent cohort survival.
 Olson, 2016 ACUB. Covers population monitoring and survival 2013-2014
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Abundance/Occupancy Estimation Methods
The goal of this project was to develop
standard survey protocols for Mazama pocket
gophers. The initial decision was to use
transects and mound detections as a basis for
all protocols.
Questions to address:
• Can a standardized field approach be
used to address multiple survey
objectives, including occupancy
detection, trend monitoring, and
population assessment.
• What factors must be considered in
survey designs?
• What level of effort is required to
implement these approaches?
• What effect does time of year have on
the utility of survey methods?
Subprojects: A) Temporal plot occupancy
surveys - Objectives: 1) Determine temporal
differences in occupancy detectability for 2
different plot sizes 2) Compare results
between plots and transects. B) Mound aging study - Objectives: 1) Track changes in pocket
gopher mounds through time. 2) Determine the most reliable indicators of mound age. 3)
Transect-based abundance estimation.
Concepts: 1) Conduct transect surveys and record mound detections within 0.5m of line. 2)
Mound clusters that are close together are assumed to be made by the same animal. 3)
Mounds further apart are assumed to be made by a different animal. 4) As distance between
mound detections increase, the probability of being a different animal increases.
Discussion: The estimation of 𝑛 ̂ is straightforward and CI^′ s are small. Precision of 𝑔 ̂ is poor
and reflects poor fit to distance data. Likely improved with larger sample size (more transects).
Monitoring applications may rely on 𝑛 ̂ only. Statistical methods are considered preliminary
until further testing is conducted, including simulation studies. Field methods and data
collected using them are considered useful even if adjustments to statistical methods are
required. Data collection was very efficient.
Soil Surveys - Dan Ufnar and Steve Campbell, NRCS
NRCS has a soil map and a soil property database that can be used to determine suitable
gopher habitat. Although the map can be very useful, it has some limitations. One of the
limitations is that it is scale-dependent; one inch of this map is equivalent to 2,000 feet.
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Therefore, it is only appropriate to use this map to determine suitable gopher habitat in big
parcels (at least 5-6 acres). Another caveat is that the map represents a snapshot in time;
geographical features such as the course of rivers can change over time and impact soil types.
The NRCS soil map categorizes soils using “soil series”, which in soil taxonomy can be thought of
as the equivalent of “species” in biological taxonomy. The map is divided into numbered map
units: discrete areas in a landscape that are managed similarly. Each map unit has a name,
which represents the soil series that dominates the unit. The map unit name might be named
after a consociation-a single name from the dominant component in the map unit or after a
complex-two or more dissimilar components that occur in a regular repeating pattern on the
landscape, but that cannot be delineated separately at the scale of mapping. When a complex
unit is named, the first word indicates the soil series that is most abundant followed by the
second and so on. In addition to indicating the prevalent soil series in a unit, the name of the
unit might also include a phase, which is term that conveys information about slope, texture,
and other elements that further describe a unit. For example, Alderwood gravelly sandy loam
refers to a 0-3% slope vs. Alderwood “very” gravelly sandy loam, which refers to a 8-15% slope.
Although some soils do not dominate a particular unit, NRCS notes that there are soil series
that should be taken into account for land management purposes. For example, Rennie soils do
not drain easily and this should be taken into account when managing the land.
For the Western Washington region, the soil map also provides important information
regarding each map unit’s land use suitability and limitations, chemical and physical soil
properties, and water features. These soil properties can be used to determine suitable pocket
gopher habitat. For example, scientists can create a map of suitable gopher habitat by taking
into account the depth to a restrictive burrowing layer (such as bedrock), clay content, soil
texture, height of water table, rock fragment content and steepness of slope.
Screen Team Update – Joanne Stellini, USFWS and Andrew Deffobis, Thurston County
Since the end of the 2015 Mazama pocket gopher (MPG) screening season, ~4,000 applications
for construction permits have been received by Thurston County. Approximately 500
applications required a gopher review, as determined by a variety of parameters including soil
type, and proximity of gophers. In 2016, USFWS and Thurston County conducted field screening
for gopher mounds from June through October. Preliminary data indicates that a total of 222
sites were visited 2-3 times, >30 days apart, depending on soil type. MPG mounds were
detected on 39 sites (18% of all screened sites) and not detected on 183 sites (82%). The
County pre-screened ~150 sites that would have otherwise been subject to screening for MPG.
If these sites were included for the season’s screening as not having MPG, then 2016 results are
similar to 2014 and 2015 detection rates (~10-11% detection). Additional analyses are underway
and a report is being developed.
Regulatory Protection Strategies
Thurston County HCP Update-Andrew Deffobis, Thurston County
The county-wide Habitat Conservation Plan (HCP) focuses on prairie protections, including four
federally listed species that occur within prairie habitat areas.The county is seeking a permit
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from the USFWS that will allow them to implement this county-wide HCP for the next 30 years.
The cost of conservation to offset impacts from development is $1.5 million per year. The
county is considering several funding sources, including real estate excise taxes, levy lifts, and
mitigation credits. Mitigation credits would be obtained byadding endowments on protected
lands (this might also include working lands). The HCP draft is expected to be released for public
comment during the first quarter 2017.
Single Owner HCP’s and Updated HCP Handbook- Kevin Connally, USFWS
The USFWS believes that the best way to move forward is to take a landscape (county-wide)
HCP approach rather than the individual HCP model. As noted above, the county-wide HCP
draft is expected to be released for public comment during the first quarter of 2017. The
USFWS is working with the county to make sure that there is flexibility in the plan to
accommodate a wide range of different needs.
In the meantime, the USFWS continues to process individual HCPs, varying from single-owner
parcels to housing developments, and the first two individual HCPs for MPG were completed
this year. As noted earlier, the USFWS is recommending that mitigation and recovery actions for
MPG occur within six specific service areas: Bush Prairie, Rocky Prairie, Mound Prairie,
Chambers Prairie, Tenalquot Prairie, and Yelm Prairie (Figure 2), with mitigation for impacts
carried out within the service area where the impacts occur. The application fee for an
individual HCP is $100, regardless of whether the applicant is a single-owner or a housing
development. However, some of the major expenses in this process result from the applicants
hiring consultants to write an HCP for the USFWS to review. It is important to note that the
USFWS does not write the HCPs, they only review them. WDFW reviews the HCPs as well the
lead for HCP review is Amy Windrope).
For landscape and individual HCPs, there is a USFWS-published HCP Handbook, which was
originally published in 1996. With the exception of a year 2000 addendum, the handbook has
not been updated since its release. An updated version is set to be released shortly, which
includes changes meant to take into account current conservation and development needs, and
which shortens the public comment period required in order to speed up the HCP process.
Mazama Meadows Conservation Bank - Patrick Dunn, CNLM
The Mazama Meadows Conservation Bank is a 140-acre property located in the Violet Prairie
mounded area (Yelm pocket gopher service area). This is a cooperative project between
USFWS, Thurston County, and CNLM. The easement was purchased for approximately $1
million through Thurston County's Conservation Futures Program. No federal money was used
to purchase the property; CNLM and Thurston County covered the financial costs. The
mitigation bank will give landowners the opportunity to purchase mitigation credits to offset
the impact of developing prairie lands. This represents an alternative to having to apply for an
individual HCP.
The USFWS is currently reviewing the bank's permit, and when approved the bank will open.
The USFWS will determine how many credits will be available, which in turn will determine the
price of each credit. Initially, credits will be awarded just for gopher habitat, as the site
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currently hosts a population of Yelm pocket gophers (Thomomys mazama ssp. yelmensis).
However, in the future CNLM hopes to reintroduce Taylor's checkerspot to the site, after which
time credits could also be awarded for checkerspot mitigation.

Figure 2.Compensatory mitigation areas recommended by USFWS for Mazama Pocket Gopher.

JBLM Crediting Methodology-Jeff Foster, JBLM
Anticipating possible ESA listings, JBLM initiated conservation actions a decade ago on behalf of
three then-candidate species (Taylor’s checkerspot, streaked horned lark, and Mazama pocket
gopher) and their habitats. On-base, these conservation actions consist of restoring training and
impact areas, and reintroducing endangered species. Off-base, through the ACUB program,
JBLM and partners have invested $38 million (half military, half partner funding invested over
the 10 years ACUB has been in place) to protect land, restore habitat, and increase the sizes
and number of listed species populations.
In 2013 the scope expanded to include working lands and JBLM was designated the first
Sentinel Landscape. To date, ACUB/Sentinel Landscape has:
•
•
•
•

Enrolled/protected 6,109 acres of land, including 1,053 acres of NRCS easements
Conducted prairie habitat restoration across more than 2,000 acres
Reintroduced Taylor’s checkerspot on two ACUB properties
Funded planning, monitoring, and research
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A draft Biological Opinion from USFWS recently acknowledged the role of the Army’s proactive
actions in enhancing the status of the listed species and as a result, the restrictions on military
training are not nearly as severe as they could have been.
Looking to the future, JBLM would like to receive formal credit for voluntary conservation
actions, both on-and off-base. These credits would be used to secure relief from current ESA
training restrictions. Initial informal agreements with USFWS recognize the need of formalizing
this debit/credit process so that it a) describes credit/debit strategy for each species b) lays out
the process for future credit accrual and use of credits c) awards initial credits and training
relief. The types of conservation actions that could be awarded credits include permanent land
protection, habitat restoration for prairie structure/function and for specific species, improving
the status of existing populations, and creating new populations through reintroduction.
There are some challenges regarding awarding credits for conservation actions. First, different
methodologies and credit/debit strategies will need to be implemented for each of the three
ESA species on base. Second, there are gaps in the knowledge related to the biology/ecology
and status of each species, which makes it more difficult to evaluate the effectiveness of
conservation actions. Third, there is no standard process under the ESA to develop a credit/
debit system. However, regional USFWS offices have substantial discretion regarding how to
implement such system.
There are also come specific challenges related to implementing a system of credits debits for
Mazama pocket gophers. One issue is that JBLM hosts two subspecies, Roy (north of Nisqually
River) and Yelm (south of river), which must have separate credit/debit accounting.
Furthermore, USFWS might require that creditable actions are focused on USFWS-designated
Reserve Priority Areas (RPAs) assigned to each subspecies and thus lesser credit may be
assigned for actions outside the preferred RPAs. Currently, there are no designated RPAs for
the Roy subspecies. Another issue is that translocation is currently the only feasible method of
reintroduction, which may be necessary for Roy subspecies. Lastly, the lack of reliable methods
to estimate occupancy and abundance presents a problem when how conservation actions are
aiding these populations.

Managing, Enhancing, and Maintaining Habitat
Status at JBLM and Gopher Response Program - Bill Kronland, CNLM
CNLM continues to conduct mound surveys on burned and unburned sites across JBLM in order
to estimate occupancy. CNLM is conducting repeated visit surveys (return for a second survey
2-3 days after the first) along the whole Rainier Training Area (South, Upper, and Lower Weir
and Johnson Prairie). So far, results show 80-90% occupancy of mounds. Preliminary results also
show that habitat enhancement for Taylor's checkerspot, mainly herbicide application, seeding
and planting, is helping gophers.

2016 Mazama Pocket Gopher Working Group Meeting Notes | 8

CNLM also produced a 5-year draft strategy plan for Johnson Prairie. This plan contains specific
targets related to Mazama pocket gophers and Taylor's checkerspots, with measurable
objectives. These objectives are similar to the ones used off-base by USFWS and Thurston
County. In this document, Johnson is broken down into enhancement units and each unit has a
list of restoration actions categorized by priority and projected costs. CNLM is proposing to
develop a similar plan for the Weir Prairies.
Fire Effects Project Status - Gail Olson, WDFW
The Fire Effects Project was developed to address concerns that prescribed burns may have
short-term detrimental effects on MPG when conducted in occupied areas under certain
conditions. These concerns were based on observations that some areas with evidence of
gopher activity (fresh mounds) prior to a prescribed fire showed little or no signs of activity for
several weeks post-burn, while adjacent unburned areas continued to have fresh mounds. To
determine what effects burns may be having on pocket gophers, WDFW used radio-telemetry
to track gophers at West Rocky Prairie before and after a prescribed fire during the 2016 fall
season. From Aug 8 -Sept 9, WDFW scientists tagged 22 gophers in the burn unit and 23 in the
control unit. The prescribed burn was conducted on Sept 21 and gophers were tracked until
November 8. WDFW still has to analyze the data from the study. However, they can report that
there were no mortalities of radio-collared individuals prior to the burn. After the burn, at least
one predation event occurred within the burn area that might have been a result of the lack of
vegetation cover.
Additional Updates:
A Working Lands for Wildlife Program proposal was submitted by WDFW in cooperation with
the South Sound Sentinel Landscape group. USFWS worked with NRCS to develop biological
opinions that informed this assessment.
Through the ACUB program, CNLM is working on a conservation easement that will be put in
place at Wolf Haven. CNLM is also moving forward a conservation easement on Glacial Heritage
Preserve.
A reminder that Thurston County has a variety of voluntary programs aimed at preserving
working lands, including the Voluntary Stewardship Program, which CNLM participates in.
Sierra Smith, CNLM's Conservation Nursery Program Manager, submitted a funding application
to the Washington Coastal Restoration Initiative to obtain more support for prairie plant
production. This is important because CNLM manages the only conservation seed bank in the
area for prairie flora. CNLM would appreciate letters of support from partners to strengthen
this application for funding.
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