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SUMMARY

Over the past four yearghe Oregon/Washington Bureau of Land Management (OR/WA BLM) and U.S. Forest

Service Region 6 (USK&)e successfully implemented many aspects of the mardon skifipaites mardoh

rangewide monitoring protocol (Hatfielet al.2013a)with support from the Interagency Special Status Sensitive

Species Program (ISSS3RE information gleaned from this uadaking has led to an increased awareness of

YIENR2Y &7ALILISNI L2 LIz F GA2ya GKNRAZAK2dzi GKS aLISOASEAQ NIy
land management at several siténual Distanceanpling efforts have revealed a negative popwatirend at

each of the four sentinel sitethoughthese trends are not significant (see Figures 1 an@@8jtinued Distance

Sampling is recommended to determine if this negative trend iscatilve of decline or if it is merely reflectioé

normalinsect population fluctuationsAs the mardon skipper remains a State Endangered Species in Washington

(WNHP 2017), and an OR/VMBAMand USFRegion 6 Sensitive Species (ISSSSP 2015), further monitoring efforts to

inform population trends and land managesiéi ¢ 2 dzf R A YLINR PJS 2dzNJ dzy RSNRAGF yYRAYy 3 2
and increase the chances of loteym conservationWhile we recognize that all of the below may not be possible

given funding, personnel, and other conservation prioritiesiadentified the following as potentigkey next steps

for this species:

1. Maintaining the Distance Sampling monitoring protocol at all four sentinel sites;

2. Utilizingthe detection/no detection protocol to ensure that on@ecupied meadoware surveyed at
least once ever3-5 years and

3. Revisiting sites with implemented site management plans to deternfifierther managements needed

Additionally, weidentify two other avenues for future researthat could help land managers bettanderstand
the conservation needsfahis species:

1. Research and develop a site condition form that considers the management goalssgfeissandisin
concordance with the habitat and host plant conditions necessary fortermy sunival. Once developed,
this sitecondition formcould be added to thenonitoringprotocols for both Distance&@npling and
detection/no detection surveysand filled out for each site surveyed

2. Formally assess how management actions affect mardon skipper populations. This would better inform
management actinsand allowfor evidencebased management decisions.

INTRODUCTION

Mardon skippers are grassland and open meadow obligates endemic to four distinct regions within Washington,
Oregon, and California. Adults use a variety of nectar species, incRdtegilla diversifoliaP. gracilisWyethia
angustifolia, Dichelostemma capitatupiEriogonum umbellatupDelphiniumspp.,Horkelia fuscaPlectritis
congestaViciaspp., andCalochortuspp., among others (Beyer & Black 2007; Kerwin 2011; Barrett 2015, pers.
comm; Fallon 2015, pers. obs.). Flight periods can vary from year to year based on population size and weather
conditions, ranging from 10 days to more than a month (Patteal. 2002and Figure P

The historic range of this species is poorly documenbeit it is thought to be in decline (Hatfiedd al.2013a). The
mardon skipper is currdly known from four major areag1) southern Puget Sound, (2) the east side of the

Cascade Mountains in Washington, (3) the Cascade Mountains in southern Ored@¢4) anDel Norte California

and the southern coast of Oregon. Although previously listed as a federal candidate species under the Endangered
Species Act, it was removed in the fall of 2012 (DOI, FWS 2012). It remains a State Endangered Species in
Washingon (WNHP 2017), and an OR/WBLMand USF3Region 6 Sensitive Species (ISSSSP 2015). It has a global
rank of G2G3T2T3 (imperiled) and state ranks of S1 in Washington and S2 in Oregon (ORBIC 2016, AVNHP 201



Additional research on the effects of differemtanagementctionsis needed in order to develop lortgrm
management strategies for this species. However, knowing the population estimates for each site is a critical first
step. Distance sampling is a method of surveying tlagiprovide an accurate papation estimatesinceit

incorporates the detectability of the butterfly, thus accounting for those butterflies that were missed in the course
of a survey. In the case of a small, low flying butterfly like the mardon skipper, detectability in suregys is |

(Potter & Olson 2012; Fallon & Hatfield 2014; Fallon & Hatfield 2015; Hatfiald2016; Hatfieldet al.2017); thus
incorporating detectability into population estimates is essential.

In 2013 the Xerces Society made recommendations to the IntemageSpecial Status / Sensitive Species Program
(ISSSSP) forangewideprotocol to monitor mardon skippeiPplites mardohpopulations on federal larsdn
Oregon and WashingtofHatfieldet al.2013). Since those recommendatiomsere made ISSSSP hasifaated

the implementation of many aspects of the protocol, with a specific focusmmmalDistance Sampling monitoring
at four sentinel sitesThese sites are located southwest coastal Oregon, the southern Oregon Cascaahesthe
southern WashingtoiCascades (one each the Gifford Pinchot National Foreahd the Okanogaiwenatchee
National Forest Theindividualresults of thoseannualsurvey efforts are reported séwhere (Fallon & Hatfield
2014;Fallon & Hatfield 201, 3Hatfieldet al. 2016 Hatfieldet al.2017) The rangewide monitoring protocol also
recommendgetection/no-detection surveys to take place concurrerdiyother non-sentinel mardon skipper sites
in order to keep tabs on local populations; this can be dosiag the sentinelites as barometers for timinghe
degree to which these detection/ndetection surveys have taken place varesmuallyby Administrative UnitThe
results of thesedetection/no-detectionsurveys have not been reported to the Xerces So@atyare not icluded
in ourreportingand analysis dbistanceSamplingat sentinel sitesThe purpose of this report is to collate the first
four years oDistance Samplindata to investigate potential trends, as well as to look at succesbafiengesand
potential next stepsn the monitoring process

POPULATIONRENDS AND ANALYSIS

OVERALL ANALYSIS

After four years (201-£2017)of using Distance Sampling to monitor the four sentinel sites in Oregon and
Washingtonthere are some preliminargind emergingrends. Havever, becaus@sectpopulations have cycles

that may naturally fluctuatea fouryear time series is likely insufficient to draw significant conclusions, outside of
extreme circumstances. Differences in the quality of the data between yeaysaapturing the entirety of the

flight period, weather fluctuations, different observers, number of visits with butterfly detectionsgetee

Hatfieldet al.[201€ for more detai) also complicate a short time series of dagalding touncertainty¢ evenif

these factors ardeyond the control of the surveyoNevertheless, a look at the existing data and trends can help
to determine the efficacy of the monitoring program, as well help determine future directions.

From 20142017 the populationslynamicsof three of the foursentinelsites follow similar trendsan intermediate
population in 2014, a population maximum in 2015, atdip. population lowin 2016, followed by a slight recovery
in 2017, though not as high as the population maximum in 2015Kgpee 1). The only population that did not
follow this trend was Peterson Prairie, which experienced a population low in 2015 and has not subsequently
recovered to numbers anywhere near its population high, observed in @&gdres 1 and)3lt is uncler why
Peterson Prairie experienced such different population dynamics than the other three sites, though 2015 was a
particularly dry year with much of the Northwest experiencing severe draugjighificantlyPeterson Prairie does
not have a permanent wat source in or near the meadowhoughthis does notconsiderablydifferentiate

Peterson Prairiérom Conrad Meadows or Windy Valleso there are likely other factors to considérdetailed
analysis of the mechanisms behitige four-year population tred is beyond the scope of thigport.



Notably, the population trend of each of the four sentinel sites after four years is negative, though these trends are
not significant (data not showrsee Hatfield et al. 20)7Whether these trends fect ongoing chnges in biology
or just an artifact of the period sampled cannot be determined, other than by gathering a kergedata set.

Another interesting pattern is the approximate emergence time and the length of the flight season at each of the
four sentinelsites. While the flight pattern of many of the sites has remained relatively stable, Peterson Prairie has
experienced dramatic shifts in start and end dates with a 34 day shift between first detection in the earlie3t (2016
and the latest (2017) years. fte other three sites, the shifts were 17 days for Windy Valley, 6 daysdaard

Prairie, and 13 days f@onrad Meadows. While these days do not directly reflect emergence dates (

populations were not monitored dailygollectively one would expethe sitesto present a consistent pattern

between years. Why Peterson Prairie presents such a different pattern than the other sites is worthy of further
investigation. Shifts in end dates (date of last detection) follow a similar pattern with maximémsaft27, 10, 8,

and 17 days, respectivelgt each site

Figurel: Mardon skipper population trendsased on calculated population estimat@&seach of the four sentinel sites
Oregon and Washington. Note theaxis is on a logarithmic scale.
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INDIVIDUAL SITES
Howard Prairie (Southern Oregon Cascaddsdford BLM and others)

The mardon skipper populath trend of the Howard Prairieomplex has been relatively stable over tlast four
years, although it has experienced a slight, but insignificant, decline (see FigBes&)l. on field notes from
surveyorsjt appears that the vegetatioheightand recreation use of this site variestensivelyfrom year to year,
and that thesdactors affect mardon skipper populations and/or detection (Barg&i5,pers. comm.; Pod017,



pers. comm.)Development of a site condition forfaescribed in Further Research belda)e used in

conjunction with Distance Samplisgrveyscould helpland managers track potential drivers of decline and inform
ongoing land managemenin 2013, the Xerces Society provided a series of recommendations for land
management at Howard Prairie and Lily Glen (Hatf¢ldl.2013b). To the best of our knowledghose
recommendations have not been implemented by the land management organizations responsible for these sites
(U.S. Bureau of Reclamation and Jackson County, OR Parks). We recommend revisiting those recommendations
along with considering existing cotidns at the site and making further modifications to the site management

plan, if necessanyt is ouropinionthat active land managemerninplementing tlese recommendationg/ould

greatly improve conditions for mardon skipper butterflegsthis site
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Figure2: Flight period at each of the four sentinel sites from 2@DA7. Xaxis is the sequential day of the year where 130 (min)
is on our about (in a leap year) May 10; 200 (max) is on or about July 19.

Peterson Prairi€Gifford Pinchot NF, WA)

Peterson Pairie has experienced tHargestpopulation declines of the four sentinel sites (from a high estimate of
2,687 to a low of 152). It is also the only site whose population did not increase between 2014 and 2015;ewhile th
population seems to be increasing since 2015, those recoveries are happening slowly (Figure 3). We cannot detect
a clear reasoms towhy the population at Peterson Prairie follows a different trend than the other sentinel sites in
year two of the surveythough it is also equally unclear why the other three meadows do follow the same



pattern). Site management actions have been taken to maintain and improve the meadow habitat as per the 2012
Site Management Plan (Wainwriglters. comn), although conifeencroachment is an ongoing threat at the site

We hypothesize that annual weather variations sucBraswvpack, rainfall, and temperatufiictuationslikely

contribute to the trendslt is also possible that local conditions (e.g. host plant conditioatamgolant availability)

are playing a roleGiven the large fluctuations in the population at this site, continuing to monitor this population
using Distance Samplinghile tracking site conditions, will be important fonderstandng ongoing population
dynamics.
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Figure3: Four year population trendsased on population estimatder (clockwise from upper left) the Howard Prairie
Complex, Peterson Prairig/indy Valley, and Conrad Meadows

Conrad Meadows (OkanogsenatcheeNF, WA)

Conrad Meadows has by far the largest population of the four sentinel sites. This site also experiences extreme
fluctuations in weather during the mardon skipper flight period (Hatfegtldl. 2016, 2017). Changing and

unpredictable weather make capturing the entire flight season a challenge for surveyors. This site has had ongoing
changes in land management over the last four years. A temporary fence was installed in 2013 to help keep cattle
out of key mardon skipper habitat during the flight season. However, weather conditions and a washeadin
2017have prevented the lessee from turning cattle out onto the site for the last two seasons (Hatf@&l@017).

The future status of catél in these habitats isncertainand likely dependent on the status of the road (St. Hilaire



2017, pers. comm.). Cattle appear to be an important disturbance mechanism in Conrad Meadows (St. Hilaire
2017, pers. comm.); thus, maintaining the appropriate |t of disturbance will be important for land managers at

this site moving forwardGrazing by native ungulates is also a factor and needs to be included in any management
decisionsAs suchye considercontinuing mardon skipper population monitoring alongh carefully

documenting site conditions a priority.

Windy ValleyCoastal SW OregarRogue RiveBiskiyou NF)

Like Petersn Prairie, Windy Valley haxperienced large mardon skipper population fluctuations over the four
years that Distance Samplingshbeen implemented (from a high population estimate of 2,940 in 2015 to a low of
296 in 2016). The remote location of this site combined with unpredictable coastal weather patterns make
capturing the entire flight season at this sitkallengingBecausef this, it is likely thasurveyors missethe peak

of the flight season in 2016l Yy R G KIF & &SI NDa L2 LadeinreliableZzompadisonigoimtl 6 S&a Y @
Nevertheless, population estimates were relatively low in 2017 (N = 670), and the entirety ftiftit season was
captured(Hatfieldet al.2017) Compounding this is the ChetBar Fire, which burrteover the Windy Valley
meadow {ncluding 100% of theccupied areaafter the mardon skippeflight seasorin late summer 201NWCG

et al.2017). Weknow from a previous study that mardon skipper sites affected by fire can take a long time to
recover from a burn event, even whersabstantialportion of the habitat did not burn (Blaak al.2013).Because

of a negative population trend, large fluctuams in population estimategndthe Chetco Br fire, combinedwith

the fact thatthis site has the most robust population in teeuthwestcoastal Oregon region, we recommend
continuing to monitor this siteisingDistance 8mplingmethods (Hatfielcet al. 2013a)

o Sk gy e Aagie st PG PSS BT g FRTIIRE EAI I

Figured: Photo of the Windy Valley meadow after the Chetco Bar Fire (2017). Photo by R. Vaughn.
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IMPLEMENTRAON ANALYSIS

In addition to exploring population trends at the four sentinel sites, we also surveyed individuals involved with
administeringthe protocol at each of the four Administrativenlts to determinehow the protocol is being
implemented, interpreted, and prioritizedVe also asked respondents to indicate perceived barriers to
implementing the protocol, as well as how the results were influencing land managementlifferent individuals
replied fromthe four Administrative Units, and two individuals repliedrfr the Regional Office (Figurg Fhe
majority of respondents were actively implementing the protocolsopervisinga team that is imfementing the
protocol (Figure b

Administrative Unit / Geographic Area

OK/WEN

8.3%

Regional Office A

S OR Cascades

Coastal SW Oregon

Figure5: Geographic Areas and/or Administrative Unitsedfpondents.

Role in the range-wide survey protocol
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implermenting the
protocol

I'm supervising a
team (or teams) that
is (are)

Upper level
coordination

I'm not involved in

the range-wide
protocol

Other

0 2 - &

Figure6: Role of the respondents in implementing the mardon skipper rangewide monitoring protocol.



Respondents indicated that they were satisfied with the clarity ofXlkeeces Societseporting to date (Figure 7),
and thatthe reports havegenerally been helpful for their Administrative Units in terms of understanding mardon
skipper populations both regionally and locally (Figure 8). The raaufisneral have not beemseful for informing
land management (Figure 9), although several resjeorts indicated that they were using the results of the
protocol to implement land managemestrategies One respondent indicated that they wbthe results from the
surveys to determine when to install and remove a temporary fence. Another respondécdted that the

protocol has helped them determine when to conduct sysat other nearby sites

Clarity of Results in Reports

Figure8: Response to the clarity of annual reports to date.

Improved Local Understanding of Populations Improved Rangewide Understanding of Populations

- Agree

Neutral

@ Strongly
agree

Figure7: How theresults of Distance Samplipgpulation estimates havinproved local and regional understandii

When asked about the difficulties of implementing the Distance Sampling protaost respondents indicated

that weather was the biggest barrier to implemténg the protocol. The second largest barriers were funding and

the uncertainty of emergence time for mardon skippers. No respondents indicated that the results were unhelpful,
that data entry was too complicatedr that the proto®l was too complicate@Figure 19. However, note thatle
Xerces Society has been conducting the surveys at the Peterson Prairie site in part due to lack of time and
expertiseby Forest Service biologists
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Land Management - Thinking Changed Land Management - Implementation Changed
® Agree

® Neutral
@ Disagree

@ Strongly
agree

Figure9: How mardon skipper population éstates and the rangewide monitoring protocol has informed an
changed land management.

It appears from the survey that there are more perceived barriers to implementing the detection/no detection
sampling protocol. Both weather and time were the thiggest barries to implementation followed by funding
and the availability of personnel to implement the protocol. No respondents indicated that the results were
unhelpful, that data entry was too complicatear that the proto®l was too complicated (fure 13. One
respondent did indicate that there were questionsaat the value of this protocol and questionadat could be
interpreted from a single nadetectionresult

Barriers to Distance Sampling

3 |
2 I I
0 | I I t t I t t t t | t t . |

Weather Funding Time Uncertainty Availability of Complicated Unhelpful Data Entry Did Not Use
Personel Protocol Protocol

-

FigurelO: Respondents indicated perceived barriersriplementing the Distance Sampling protocol.
Respondents could choose multiple items.
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Barriers to Detection/No Detection Sampling
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Weather Funding Time Uncertainty  Availability of  Complicated Unhelpful Data Entry Did Not Use Questions
Personel Protacol Protocol About Results

Figure 11: Respondents indicated perceived barriers to impheimg the detection/no detection sampling
protocol. Respondents could choose multiple items.

IS

Next Steps

il

Add D/ND Increase sites ~ Manipulative  Scaling back DS Dropping DS Status Quo Dropping Including Other Joint Botanical
Surveys with DS Studies to Inform Mardon Skipper Butterflies Surveys
Management Monitoring

Figure 12: Response to the best next steps for mardon skipper monitoring on Administrative Units.
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When asked about the best next steps for mardon skipper monitosegen of the temespondents indicated that
the best course of action would be to continue monitoring as their Aistiative Unit has bee(Status Qua;

Figure 12) Adding detectionfio detection surveys was the second most important next step, followed by adding
manipulative studies to help inform management decisions. No respondents indicated that dr@jptagce
Samplingr dropping mardon skipper monitoriregtogetherwas an important next steFigure 12)Two
respondents indicated thatollectingmore associated site information (botanical surveys, etc.) during surveys
would help inform potential population treds. Specifically, respondents felt that monitoring vegetation height as
well as flowering plant diversity would be beneficiak address this under Further Research below

RECOMMENDATIONS

Based on the results of the foyear data trends, as well as thesults of the survey of those implementing the
protocol, we make the following recommendatioMe make these recommendations in the best interest of the
species, with the understanding that these recommendations may not be logistically rdfaligtie BLM and USFS
Region @iven budgetarystaffing,and other constraints.

CONTINUE DISTANCEVMPAING AT SENTINHTES

We recommend continuing to monitor each of the four sentinel séeauallyusingDistanceSampling surveys
(ideally with 57 visits to eah site within the adult flight period see Hatfielcet al.20139. We make this
recommendation due to several factoiacluding

1 Anegative but insignificarppopulationtrend in all four sentinel sites

1 TheChetco Bafire that burned Windy Valley in 2@, along with the knowledge that an event like that
could take place at any of the four sentinel sites in any given, year

1 The utility that all Administrative Units see in the dgEgure 8)and

1 The high value that accurate population estimates contribtd conservatior{Lohet al.2005)

Whilethe surveys to datelo provide general trend information, it may take several more years to detegrifiin
these trends are significapandthusif land management recommendationsudd be maden light of those
trends.In the Rangewide monitoring protocol we recommend ay&@r time series for determining population
trends (Hatfield et al. 2013a).

CONDUCT DETECTION/DNBTECTION SURVEYS

We recommeil conductingdetection/no detection surveys to help complete thegional picture ofnardon
skipperpopulation trends. Ideally, these surveys would be completed annualBt, least regularlye.g.,such that
every site is monitored at least once everp Jeard. Multiple respondentgo our survey indicated that a majo
barrier to conducting detection/no detection surveys was tifie.provide more time for the detection/no
detection surveyswe suggest that Administrative Units drope of the severistance Sampling field dafi.e.,
conduct Distance Sampling oveb%isits rather than up to 7and instead use this day to visit nearby historically
occupied sitesThis would be doni the middle of the flight season, with peak flight times determined by
Distance Samplingurveys athe sentinel sitesWith thisapproad, some information(e.g, if there were an
extended flight season, or pulse of late season individweds)d be lost athe sentinel sitesHoweverregular
visits toother occupied meadows would provide meaningfiaita for local and regional land manageand at the
same timeno additional field daysr staff timewould be requiredfrom the current level of allocation to mardon
skipper monitoring efforts)if using this approacta minimum ofat least five visits are still needed annuatly
eachsentinel site for Distanc&ampling.
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REVISIT SITE MANAGEHWT PLANS

We recommend that land managers revisit sites for which site managemenaptamshave been implemented
to determine if further action is warranted and whether mardon skippers arepséent. Based on our
understanding, site visitwith this purposehave already occurred in the southern Oregon Cascaddke

Medford BLM Districin 2017 with preliminary work on t OkanogasWenatchee NF starteith 2017 (R. Huff
2017, pers. corm.). Werecommend finishing this work on the Okanogéfenatchee NF and extending it to the
Rogue RiveSBiskiyou (Gold Beach RD) and Gifford Pinchot NFs. Theseotikitalsohappen during the flight
season so that biologists can conduct detection/no detectiorveysat the same timeFor any land management
action(s) that are implemented at a sitwe recommend that land managers documéhbse actionsand conduct
follow-up surveys during the next flight seas@md regularly in successive years (at least @vesy 35 years)
These surveys, while providing only preliminary data if sites have not been monitored regularly, will still be helpful
for assessing management efficacy, and can help guide adaptive management.

FURTHER RESEARCH

As identifiedby severatespondentsn our implementation analysis surveyslditionalresearchinto the effects of
annual site conditions and existing or new management actiamsgd benefit future data analyses. While outside
the scope of the BLM and USFS purvidgesestudieswould complement current Distance Sampling efforts and
could increase our understanding of factors influencing mardon skipper populations in Oregon and Washington.

SITE CONDITIOSIURVEYS

Tracking site conditi@along with butterfly populations is an inoptant step for identifying potential mechanisms
driving changes in population; habitat and host plant condition is highly correlated with butterfly populations in
temperate regions (Thomaet al.2011). More detailed information about key attributes (exggetation height
andflowering resource availability) would likely contribute to our understandingnafdon skippepopulation
trends. A basic site condition form can be found in the Rangewide Monitoring Protocol (Hatfield 2013; see
Appendix). We recomend using this form to develop a new standardized protocol and data sheet that would
address the specific habitat needs of this species. Once developed, we recommend conducting brief site condition
surveys during three of the annual visits to each sentiite, as well as during all detection/no detection surveys
to non-sentinel sitesAt sentinelsites hesesite conditionsurveys would be conducted on the first day that
mardon skipper butterflies were detected, the middle of the survey (e.g. visib}, aind the last day of the survey
(even if mardon skippers were not detectedhisinformation could shed light on mardon skipper population
trendsandwould helpland managers make decisions that are more informed

EFFICACY OF MANAGEIMTEACTIONS

Questons remairregardinghow active land managementtvities dfect mardon skipper population§&pecies

expertshave identified severglotential threats, including livestock grazing, conifer encroachment, invasive

species, offoad vehicle useand other rereatioral activities To address these threats, management plans have
beendevelopedand implemented amanyd A 1 Sa (G KNRdzZAK2dzi G(KA&a &aLISOASAQ NI y3Sc
management actions have positively or negatively affected populations of thigileghdutterfly is not well

studied or understoodideally, any management actions taken at mardon skipper sites would include beth pre

and postmonitoring surveys (using methods that account for population estimates and detectability, as well as

site cordition assessmen)sDevelopment of a standardized assessment for determining how management actions

affect butterfly populations would likely benefit this species and could help land managers make more informed,
evidencebased management decisions withan adaptive management framework.

14



ACKNOWLEDGEMENTS

We are grateful to the Interagency Special Status/Sensitive Species Program (ISSSSP) for funding ongoing mardon
skipper monitoringand data analyssi K NP dzZ3 K2 dzi (KA & &LISOASaQwathaiiakeli Ay hNB3I2
VanNorman and Rob HuffSSSSR)r providing feedback on the implementation survayd this reporf andwe

thank all who responded to the surveyle are also grateful t&cottHoffmanBlack(Xerces Societydr providing
additionalinput on this documentAdditional thanks gesto all of thesurveyors, biologist&nd volunteeravho
havecontributed dataand inputto this project over the last four yegrmcluding (but likely not limited to):

Norman Barrett (Independent Contt®r), Molly Brewer(USFSDave Claytonjennifer DeShong (USHR)gnda

Devlin (USF)ara DrizdJessie Dubuque (USFSyyy Falxa (USFWS)eve Godwin (BLMYince Harke (USFWS),

Tyler HicksKatie HietalaHenschell (Xerces Societ$arina Jepsen (Xercgsciety)John Jakubowski (USFS),

Nathan MarcySara McFallUSFWS)ily Miller (USFSAdam Nayak (Xerces Society inte)ana Pool

(Independent Contractorann Potter (WDFW}eli Rekiranta, Laura RostXerces SocietylCorey SchusteTrevor

Shefels (USFWSJ)pan St. Hilaire (USFB¢d Thomas (USFWRBpachael VaughfuSFS)leff VonKienast (USFS),

Mitch Wainwright (USFSAnne WalkerLisa WilsorfUSFWS), Holly Witt (USFS8)d Kip Wright (BLM).

15



LITERATURE CITED

Barrett, N. 2015. Personebmmunication with Candace Fallon, the Xerces Society. Independent Contractor, Shady
Cove, OR.

Beyer, L. and S. H. Black. 2007. Site utilization by adults and larvae of mardon skipper bRttty thardohat
four sites in Washington and Oregon.

Black S.H., C. Fallon, R. Hatfield, and C. Mazzacano. 2013. Controlled burning and mardon skipper: Summary of
mardon skipper Coon Mountain burn site occupancy study Z0038. Final Report to the USFS, Oregon
Zoo,and USFWS. The Xerces Society. 29 pp.

[DOIL,FWS] Department of the Interior, Fish and Wildlife Service. 2012. Endangered and Threatened Wildlife and
Plants; 12Month Finding on a Petition To List the Mardon Skipper as Threatened or Endangered; Proposed
Rule. Pages 543824352. Federal Register.

Falbn, C. 2015. Personal observation. Conservation biologist, the Xerces Society.

Fallon, C. and R.G. Hatfield. 2014. Mardon skipgpelites mardohDistance Samplingurveys at four sentinel sites
in Oregon and Washington. Final report to the U.S. Forasicge Bureau of Land Management, and the
Interagency Special Status/Sensitive Species Program (ISSSSP). The Xerces Society, Portland, OR. 31 pp.

Fallon, C. and R.G. Hatfield. 2015. Mardon skipgpelitts mardophDistance Samplingurveys at four sentinedites
in Oregon and Washington. Final report to the U.S. Forest Service, Bureau of Land Management, and the
Interagency Special Status/Sensitive Species Program (ISSSSP). The Xerces Society, Portland, OR. 36 pp.

Hatfield, R. 2013. Mardon skippd?dlitesmardon W.H. Edward, 1881) rangewide monitoring protocol. The Xerces
Society for Invertebrate Conservation.

Hatfield, R.G., S. H. Black, and S. Jepsen. 2RaBgewidestrategy and monitoring protocol for the mardon
skipper Polites mardonW. H. Edwardg,881). The Xerces Society for Invertebrate Conservation.

Hatfield, R.G., S.H. Black, and S. Jepsen. 2013b. Management plans for the mardonPipgeen{ardorssp.
klamathensi} sites on Lily Glen and Howard Prairie. The Xerces Society, Portlardad&ble at
https://www.fs.fed.us/r6/sfpnw/issssp/documents2/smiile-pomalily-glen-howard-prairie-2013-03.pdf
(accessed 6 October 2017

Hatfield, R.G., C. Fallon, and M. Blackburn. 2016. Mardon skippktieé mardohDistance Samplingurveys at
four sentinel sites in Oregon and Washington. Final report to the U.S. Forest Service, Bureau of Land
Management, and the Interagency Spe8#tus/Sensitive Species Program (ISSSSP). The Xerces Society,
Portland, OR. 44 pp.

Hatfield, R.G., C. Fallon, and M. Blackburn. 2017. Mardon skippkteé mardohDistance Samplingurveys at
four sentinel sites in Oregon and Washington: Year 4. Fépairt to the U.S. Forest Service, Bureau of Land
Management, and the Interagency Special Status/Sensitive Species Program (ISSSSP). The Xerces Society,
Portland, OR. 44 pp.

Huff, R. 2017. Personal communication with Rich Hatfield, the Xerces Societgryadion Planning Coordinator,
Interagency Sensitive and Special Status Species Program (ISSSSP), Forest Service Region 6 and BLM
Oregon/Washington. November 9.

[ISSSSP] Pacific Northwedhteragency Special Status/Sensitive Species Program. 201%&bdesfibm
http://www.fs.fed.us/r6/sfpnw/issssp/agencypolicy/ (accessed 6 October 2017).

Kerwin, A. E. 2011. Conservation assessment for the mardon skipgéeg¢ mardoh Version 2.0Interagency
Special Status/Sensitive Species Program, USDA Forest Service Region 6, and USDI Bureau of Land
Management, Oregon and Washington. 60 pp.

Loh J, Green RE, Ricketts T, Lamoreux J, Jenkins M, Kapos V, Randers J. 2005. The Living PEingtdpelersu
population time series to track trends in biodiversity. Philosophical transactions of the Royal Society of
London. Series B, Biological scierg@3289295.

16


https://www.fs.fed.us/r6/sfpnw/issssp/documents2/smp-iile-poma-lily-glen-howard-prairie-2013-03.pdf
http://www.fs.fed.us/r6/sfpnw/issssp/agency-policy/

[NWCCet al] National Wildfire Coordinating Group, U.S. Forest Service, BurdaandfManagement, Bureau of
Indian Affairs, U.S. Fish and Wildlife Service, National Park Service, National Association of State Foresters,
U.S. Fire Administration. (2017). Chetco Bar Fire. Available from https://inciweb.nwcg.gov/incident/5385/
(accessed bvember 13, 2017).

[ORBIC] Oregon Biodiversity Information Center. 2016. Rare, Threatened, and Endangered Species of Oregon.
Institute for Natural Resources, Portland State University, Portland, Oregon. 130 pp.

Pool, E. 2017. Personal communication witlthile Blackburn, the Xerces Society. Independent Contractor.
September 28, October 2, October 10.

Potter, A. and G. Olson. 2012. Monitoring mardon skipPetites mardohpon the Scatter Creek Wildlife Area.
Washington Department of Fish and Wildlife.

Potter, A., J. Fleckenstein, and J. Feen. 2002. Mardon skipper range and distribution in Washington in relation to
state and federal highways with a habitat description and survey method guidelines. Final report to
Washington Department of Transportation.

Pyle R.M. 2002. The Butterflies of Cascadia. A Field Guide to all the Species of Washington, Oregon, and
Surrounding Territories. Seattle Audubon Society. 420 pp.

St. Hilaire, J. 2017. Personal communication with Michele BlacldmatiRich Hatfieldthe Xerce Society. Wildlife
Biologist, United States Forest Service, Okandyyamatchee National Forest, Naches Ranger District,
Naches, WA. June 30, September 26, October 5, October 6.

Thomas, J. A., D. J. Simcox, and T. Hovestadt. 2011. Evidence based consdrvatterflies. Journal of Insect
Conservatiorl5:241¢258.

[WNHP] Washington Natural Heritage Program. 2017. Animal Species with Ranks. Available online at
https://www.dnr.wa.gov/publications/amp_nh_animals_ranks.ddtcessed 6 October 2017).

17


https://www.dnr.wa.gov/publications/amp_nh_animals_ranks.pdf

APPENDIX: SITE CONDIN AND DETECTIORY®WETECTION DATASHEE

18



