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SUMMARY 

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

Service Region 6 (USFS) have successfully implemented many aspects of the mardon skipper (Polites mardon) 

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

Species Program (ISSSSP). The information gleaned from this undertaking has led to an increased awareness of 

mardon skipper populations throughout the species’ range (within the purview of ISSSSP), and helped to inform 

land management at several sites. Annual Distance Sampling efforts have revealed a negative population trend at 

each of the four sentinel sites, though these trends are not significant (see Figures 1 and 3). Continued Distance 

Sampling is recommended to determine if this negative trend is indicative of decline or if it is merely reflective of 

normal insect population fluctuations. As the mardon skipper remains a State Endangered Species in Washington 

(WNHP 2017), and an OR/WA BLM and USFS Region 6 Sensitive Species (ISSSSP 2015), further monitoring efforts to 

inform population trends and land management would improve our understanding of this species’ habitat needs 

and increase the chances of long-term conservation. While we recognize that all of the below may not be possible 

given funding, personnel, and other conservation priorities, we identified the following as potential key next steps 

for this species:  

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

2. Utilizing the detection/no detection protocol to ensure that once-occupied meadows are surveyed at 

least once every 3-5 years; and  

3. Revisiting sites with implemented site management plans to determine if further management is needed. 

Additionally, we identify two other avenues for future research that could help land managers better understand 

the conservation needs of this species:   

1. Research and develop a site condition form that considers the management goals of this species and is in 

concordance with the habitat and host plant conditions necessary for long-term survival. Once developed, 

this site condition form could be added to the monitoring protocols for both Distance Sampling and 

detection/no detection surveys, and filled out for each site surveyed  

2. Formally assess how management actions affect mardon skipper populations. This would better inform 

management actions and allow for evidence-based 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, including Potentilla diversifolia, P. gracilis, Wyethia 

angustifolia, Dichelostemma capitatum, Eriogonum umbellatum, Delphinium spp., Horkelia fusca, Plectritis 

congesta, Vicia spp., and Calochortus spp., 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 (Potter et al. 2002 and Figure 2).  

The historic range of this species is poorly documented, but it is thought to be in decline (Hatfield et al. 2013a). The 

mardon skipper is currently known from four major areas: (1) southern Puget Sound, (2) the east side of the 

Cascade Mountains in Washington, (3) the Cascade Mountains in southern Oregon, and (4) in Del 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 

Washington (WNHP 2017), and an OR/WA BLM and USFS Region 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, WNHP 2017). 
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Additional research on the effects of different management actions is needed in order to develop long-term 

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 that can provide an accurate population estimate since it 

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 surveys is low 

(Potter & Olson 2012; Fallon & Hatfield 2014; Fallon & Hatfield 2015; Hatfield et al. 2016; Hatfield et al. 2017); thus 

incorporating detectability into population estimates is essential.  

In 2013, the Xerces Society made recommendations to the Interagency Special Status / Sensitive Species Program 

(ISSSSP) for a rangewide protocol to monitor mardon skipper (Polites mardon) populations on federal lands in 

Oregon and Washington (Hatfield et al. 2013a). Since those recommendations were made, ISSSSP has facilitated 

the implementation of many aspects of the protocol, with a specific focus on annual Distance Sampling monitoring 

at four sentinel sites. These sites are located in southwest coastal Oregon, the southern Oregon Cascades, and the 

southern Washington Cascades (one each on the Gifford Pinchot National Forest and the Okanogan-Wenatchee 

National Forest). The individual results of those annual survey efforts are reported elsewhere (Fallon & Hatfield 

2014; Fallon & Hatfield 2015; Hatfield et al. 2016; Hatfield et al. 2017). The rangewide monitoring protocol also 

recommends detection/no-detection surveys to take place concurrently at other non-sentinel mardon skipper sites 

in order to keep tabs on local populations; this can be done using the sentinel sites as barometers for timing. The 

degree to which these detection/no-detection surveys have taken place varies annually by Administrative Unit. The 

results of these detection/no-detection surveys have not been reported to the Xerces Society and are not included 

in our reporting and analysis of Distance Sampling at sentinel sites. The purpose of this report is to collate the first 

four years of Distance Sampling data to investigate potential trends, as well as to look at successes, challenges, and 

potential next steps in the monitoring process.  

POPULATION TRENDS AND ANALYSIS  

OVERALL ANALYSIS  

After four years (2014-2017) of using Distance Sampling to monitor the four sentinel sites in Oregon and 

Washington, there are some preliminary and emerging trends. However, because insect populations have cycles 

that may naturally fluctuate, a four-year time series is likely insufficient to draw significant conclusions, outside of 

extreme circumstances. Differences in the quality of the data between years (e.g., capturing the entirety of the 

flight period, weather fluctuations, different observers, number of visits with butterfly detections, etc. – see 

Hatfield et al. [2016] for more detail) also complicate a short time series of data, adding to uncertainty – even if 

these factors are beyond the control of the surveyor. Nevertheless, 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 2014-2017 the populations dynamics of three of the four sentinel sites follow similar trends: an intermediate 

population in 2014, a population maximum in 2015, a dip to a population low in 2016, followed by a slight recovery 

in 2017, though not as high as the population maximum in 2015 (see Figure 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 2014 (Figures 1 and 3). It is unclear 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 drought. Significantly, Peterson Prairie does 

not have a permanent water source in or near the meadow, though this does not considerably differentiate 

Peterson Prairie from Conrad Meadows or Windy Valley, so there are likely other factors to consider. A detailed 

analysis of the mechanisms behind the four-year population trend is beyond the scope of this report. 
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Notably, the population trend of each of the four sentinel sites after four years is negative, though these trends are 

not significant (data not shown; see Hatfield et al. 2017). Whether these trends reflect ongoing changes in biology 

or just an artifact of the period sampled cannot be determined, other than by gathering a longer-term data set. 

Another interesting pattern is the approximate emergence time and the length of the flight season at each of the 

four sentinel sites. 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 earliest (2016) 

and the latest (2017) years. At the other three sites, the shifts were 17 days for Windy Valley, 6 days for Howard 

Prairie, and 13 days for Conrad Meadows. While these days do not directly reflect emergence dates (since 

populations were not monitored daily), collectively one would expect the sites to 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 maximum shifts of 27, 10, 8, 

and 17 days, respectively, at each site. 

Figure 1: Mardon skipper population trends based on calculated population estimates at each of the four sentinel sites in 

Oregon and Washington. Note the y-axis is on a logarithmic scale. 

 

INDIVIDUAL SITES 

Howard Prairie (Southern Oregon Cascades—Medford BLM and others) 

The mardon skipper population trend of the Howard Prairie complex has been relatively stable over the last four 

years, although it has experienced a slight, but insignificant, decline (see Figure 3). Based on field notes from 

surveyors, it appears that the vegetation height and recreation use of this site varies extensively from year to year, 

and that these factors affect mardon skipper populations and/or detection (Barrett 2015, pers. comm.; Pool 2017, 
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pers. comm.). Development of a site condition form (described in Further Research below) to be used in 

conjunction with Distance Sampling surveys could help land managers track potential drivers of decline and inform 

ongoing land management. In 2013, the Xerces Society provided a series of recommendations for land 

management at Howard Prairie and Lily Glen (Hatfield et al. 2013b). To the best of our knowledge, those 

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 conditions at the site and making further modifications to the site management 

plan, if necessary. It is our opinion that active land management implementing these recommendations would 

greatly improve conditions for mardon skipper butterflies at this site. 

 
Figure 2: Flight period at each of the four sentinel sites from 2014-2017. X-axis 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 Prairie (Gifford Pinchot NF, WA) 

Peterson Prairie has experienced the largest population 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; while the 

population seems to be increasing since 2015, those recoveries are happening slowly (Figure 3). We cannot detect 

a clear reason as to why the population at Peterson Prairie follows a different trend than the other sentinel sites in 

year two of the survey (though it is also equally unclear why the other three meadows do follow the same 
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pattern). Site management actions have been taken to maintain and improve the meadow habitat as per the 2012 

Site Management Plan (Wainwright, pers. comm.), although conifer encroachment is an ongoing threat at the site. 

We hypothesize that annual weather variations such as snowpack, rainfall, and temperature fluctuations likely 

contribute to the trends. It is also possible that local conditions (e.g. host plant condition, nectar plant availability) 

are playing a role. Given the large fluctuations in the population at this site, continuing to monitor this population 

using Distance Sampling, while tracking site conditions, will be important for understanding ongoing population 

dynamics. 

 

 

Figure 3: Four year population trends based on population estimates for (clockwise from upper left) the Howard Prairie 

Complex, Peterson Prairie, Windy Valley, and Conrad Meadows. 

 

Conrad Meadows (Okanogan-Wenatchee NF, 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 (Hatfield et al. 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 washed-out road in 

2017 have prevented the lessee from turning cattle out onto the site for the last two seasons (Hatfield et al. 2017). 

The future status of cattle in these habitats is uncertain and likely dependent on the status of the road (St. Hilaire 
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2017, pers. comm.). Cattle appear to be an important disturbance mechanism in Conrad Meadows (St. Hilaire 

2017, pers. comm.); thus, maintaining the appropriate level of disturbance will be important for land managers at 

this site moving forward. Grazing by native ungulates is also a factor and needs to be included in any management 

decisions. As such, we consider continuing mardon skipper population monitoring along with carefully 

documenting site conditions a priority. 

Windy Valley (Coastal SW Oregon – Rogue River-Siskiyou NF) 

Like Peterson Prairie, Windy Valley has experienced large mardon skipper population fluctuations over the four 

years that Distance Sampling has been 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 site challenging. Because of this, it is likely that surveyors missed the peak 

of the flight season in 2016 – and that year’s population estimates may be an unreliable comparison point. 

Nevertheless, population estimates were relatively low in 2017 (N = 670), and the entirety of the flight season was 

captured (Hatfield et al. 2017). Compounding this is the Chetco Bar Fire, which burned over the Windy Valley 

meadow (including 100% of the occupied area) after the mardon skipper flight season in late summer 2017 (NWCG 

et al. 2017). We know from a previous study that mardon skipper sites affected by fire can take a long time to 

recover from a burn event, even when a substantial portion of the habitat did not burn (Black et al. 2013). Because 

of a negative population trend, large fluctuations in population estimates, and the Chetco Bar fire, combined with 

the fact that this site has the most robust population in the southwest coastal Oregon region, we recommend 

continuing to monitor this site using Distance Sampling methods (Hatfield et al. 2013a).  

 

Figure 4: Photo of the Windy Valley meadow after the Chetco Bar Fire (2017). Photo by R. Vaughn. 
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IMPLEMENTATION ANALYSIS 

In addition to exploring population trends at the four sentinel sites, we also surveyed individuals involved with 

administering the protocol at each of the four Administrative Units to determine how the protocol is being 

implemented, interpreted, and prioritized. We also asked respondents to indicate perceived barriers to 

implementing the protocol, as well as how the results were influencing land management. Ten different individuals 

replied from the four Administrative Units, and two individuals replied from the Regional Office (Figure 5). The 

majority of respondents were actively implementing the protocol, or supervising a team that is implementing the 

protocol (Figure 6). 

Figure 6: Role of the respondents in implementing the mardon skipper rangewide monitoring protocol. 

 

Figure 5: Geographic Areas and/or Administrative Units of respondents. 
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Respondents indicated that they were satisfied with the clarity of the Xerces Society reporting to date (Figure 7), 

and that the reports have generally been helpful for their Administrative Units in terms of understanding mardon 

skipper populations both regionally and locally (Figure 8). The results in general have not been useful for informing 

land management (Figure 9), although several respondents indicated that they were using the results of the 

protocol to implement land management strategies. One respondent indicated that they used the results from the 

surveys to determine when to install and remove a temporary fence. Another respondent indicated that the 

protocol has helped them determine when to conduct surveys at other nearby sites. 

 

 

When asked about the difficulties of implementing the Distance Sampling protocol, most respondents indicated 

that weather was the biggest barrier to implementing 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 complicated, or that the protocol was too complicated (Figure 10). However, note that the 

Xerces Society has been conducting the surveys at the Peterson Prairie site in part due to lack of time and 

expertise by Forest Service biologists. 

Figure 7: How the results of Distance Sampling population estimates have improved local and regional understanding. 

Sometimes 

Figure 8: Response to the clarity of annual reports to date. 
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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 two biggest barriers 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 complicated, or that the protocol was too complicated (Figure 11). One 

respondent did indicate that there were questions about the value of this protocol and questioned what could be 

interpreted from a single no-detection result.  

 

  

Figure 9: How mardon skipper population estimates and the rangewide monitoring protocol has informed and/or 

changed land management. 

Figure 10: Respondents indicated perceived barriers to implementing the Distance Sampling protocol. 

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

protocol. Respondents could choose multiple items. 

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 monitoring, seven of the ten respondents indicated that 

the best course of action would be to continue monitoring as their Administrative Unit has been (Status Quo – 

Figure 12). Adding detection/no detection surveys was the second most important next step, followed by adding 

manipulative studies to help inform management decisions. No respondents indicated that dropping Distance 

Sampling or dropping mardon skipper monitoring altogether was an important next step (Figure 12). Two 

respondents indicated that collecting more associated site information (botanical surveys, etc.) during surveys 

would help inform potential population trends. Specifically, respondents felt that monitoring vegetation height as 

well as flowering plant diversity would be beneficial; we address this under Further Research below. 

 RECOMMENDATIONS 

Based on the results of the four-year data trends, as well as the results of the survey of those implementing the 

protocol, we make the following recommendations. We make these recommendations in the best interest of the 

species, with the understanding that these recommendations may not be logistically realistic for the BLM and USFS 

Region 6 given budgetary, staffing, and other constraints. 

CONTINUE DISTANCE SAMPLING AT SENTINEL S ITES 

We recommend continuing to monitor each of the four sentinel sites annually using Distance Sampling surveys 

(ideally with 5-7 visits to each site within the adult flight period – see Hatfield et al. 2013a). We make this 

recommendation due to several factors, including: 

 A negative but insignificant population trend in all four sentinel sites, 

 The Chetco Bar fire that burned Windy Valley in 2017, along with the knowledge that an event like that 

could take place at any of the four sentinel sites in any given year, 

 The utility that all Administrative Units see in the data (Figure 8), and 

 The high value that accurate population estimates contribute to conservation (Loh et al. 2005).  

While the surveys to date do provide general trend information, it may take several more years to determine if 

these trends are significant, and thus if land management recommendations could be made in light of those 

trends. In the Rangewide monitoring protocol we recommend a 10-year time series for determining population 

trends (Hatfield et al. 2013a).  

CONDUCT DETECTION/NO DETECTION SURVEYS 

We recommend conducting detection/no detection surveys to help complete the regional picture of mardon 

skipper population trends. Ideally, these surveys would be completed annually, or at least regularly (e.g., such that 

every site is monitored at least once every 3-5 years). Multiple respondents to our survey indicated that a major 

barrier to conducting detection/no detection surveys was time. To provide more time for the detection/no 

detection surveys, we suggest that Administrative Units drop one of the seven Distance Sampling field days (i.e., 

conduct Distance Sampling over 5-6 visits rather than up to 7) and instead use this day to visit nearby historically 

occupied sites. This would be done in the middle of the flight season, with peak flight times determined by 

Distance Sampling surveys at the sentinel sites. With this approach, some information (e.g., if there were an 

extended flight season, or pulse of late season individuals) would be lost at the sentinel sites. However, regular 

visits to other occupied meadows would provide meaningful data for local and regional land managers, and at the 

same time no additional field days or staff time would be required (from the current level of allocation to mardon 

skipper monitoring efforts). If using this approach, a minimum of at least five visits are still needed annually to 

each sentinel site for Distance Sampling. 
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REVISIT SITE MANAGEMENT PLANS 

We recommend that land managers revisit sites for which site management plan actions have been implemented 

to determine if further action is warranted and whether mardon skippers are still present. Based on our 

understanding, site visits with this purpose have already occurred in the southern Oregon Cascades on the 

Medford BLM District in 2017, with preliminary work on the Okanogan-Wenatchee NF started in 2017 (R. Huff 

2017, pers. comm.). We recommend finishing this work on the Okanogan-Wenatchee NF and extending it to the 

Rogue River-Siskiyou (Gold Beach RD) and Gifford Pinchot NFs. These visits could also happen during the flight 

season so that biologists can conduct detection/no detection surveys at the same time. For any land management 

action(s) that are implemented at a site, we recommend that land managers document those actions and conduct 

follow-up surveys during the next flight season, and regularly in successive years (at least once every 3-5 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 identified by several respondents in our implementation analysis surveys, additional research into the effects of 

annual site conditions and existing or new management actions would benefit future data analyses. While outside 

the scope of the BLM and USFS purview, these studies would complement current Distance Sampling efforts and 

could increase our understanding of factors influencing mardon skipper populations in Oregon and Washington.  

SITE CONDITION SURVEYS 

Tracking site conditions along with butterfly populations is an important step for identifying potential mechanisms 

driving changes in population; habitat and host plant condition is highly correlated with butterfly populations in 

temperate regions (Thomas et al. 2011). More detailed information about key attributes (e.g., vegetation height 

and flowering resource availability) would likely contribute to our understanding of mardon skipper population 

trends. A basic site condition form can be found in the Rangewide Monitoring Protocol (Hatfield 2013; see 

Appendix). We recommend 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 sentinel site, as well as during all detection/no detection surveys 

to non-sentinel sites. At sentinel sites these site condition surveys would be conducted on the first day that 

mardon skipper butterflies were detected, the middle of the survey (e.g. visit 3 of 5), and the last day of the survey 

(even if mardon skippers were not detected). This information could shed light on mardon skipper population 

trends and would help land managers make decisions that are more informed.  

EFFICACY OF MANAGEMENT ACTIONS 

Questions remain regarding how active land management activities affect mardon skipper populations. Species 

experts have identified several potential threats, including livestock grazing, conifer encroachment, invasive 

species, off-road vehicle use, and other recreational activities. To address these threats, management plans have 

been developed and implemented at many sites throughout this species’ range. The degree to which these 

management actions have positively or negatively affected populations of this imperiled butterfly is not well 

studied or understood. Ideally, any management actions taken at mardon skipper sites would include both pre- 

and post-monitoring surveys (using methods that account for population estimates and detectability, as well as 

site condition assessments). Development 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, 

evidence-based management decisions within an adaptive management framework. 
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APPENDIX: SITE CONDITION AND DETECTION/NO DETECTION DATASHEET 
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