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Executive Summary  
The Cascades Butterfly Project (CBP) is a long-term monitoring program in which citizen scientists 
and National Park Service biologists monitor butterfly abundances and plant phenology in subalpine 
meadows of the Cascade Mountains. Our broad goals are to understand the influence of climate 
change on high-elevation ecosystems, document changes in species distributions and abundances, 
communicate these impacts to the public, and provide these data to inform protection of National 
Park Service and U.S. Forest Service lands.  

Subalpine and alpine ecosystems are extremely vulnerable to the effects of climate change because 
species in these areas are adapted to long winters and short, mild growing seasons. Climate models 
project warmer air temperatures and declining snowpack which will result in longer snow-free 
summer seasons, but also warmer and drier conditions for plants and animals. We are monitoring 
butterflies and plant phenology because both are extremely sensitive to changes in temperature and 
precipitation and may provide us with an early warning into future ecosystem changes. Additionally, 
butterflies and plant flowering stages are easily identified and widely monitored, allowing us to invite 
citizen scientists to collect data and facilitate comparisons with ecosystems changes being observed 
in other geographic areas. 

This report describes a program for long-term monitoring of butterfly abundances and plant 
phenology in subalpine areas in Cascade Mountains of Washington. Five objectives direct the 
program: 

1. Document and detect trends in butterfly species richness and abundance at sample sites 

2. Document and detect trends in phenology of selected butterfly species including dates of 
emergence, peak abundance, and length of adult flight season at sample sites 

3. Document and detect trends in plant flowering times of selected subalpine plant species 

4. Work with Citizen Scientists to collect field data, review documented trends, and 
communicate findings to the public and managers of protected lands 

5. Provide opportunities for college students and recent graduates to gain work experience in 
applied science careers with an emphasis on recruiting diverse youth who are under-
represented in natural sciences 

Butterflies and plants are monitored at each site weekly throughout the summer using the Pollard 
walk methodology, an international standard supporting comparisons with other regions. Ten, 1km 
survey routes are located along trails in subalpine meadows in North Cascades National Park, Mount 
Baker-Snoqualmie National Forest, Okanogan-Wenatchee National Forest, and Mount Rainier 
National Park. All butterflies observed along survey routes are identified and recorded. Plant 
phenology of selected species is document weekly along each route. A companion report includes 
detailed standard operating procedures and maps of all survey routes. Monitoring results can be 
applied to adapt park management, to inform interpretive programs, to develop environmental 
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educational curricula, and to develop inferences about butterfly populations in sub/alpine areas in 
adjacent National Forests. In addition, butterfly monitoring data will support diverse scientific 
inquiries regarding biotic responses to climate change in protected areas of the Pacific Northwest 
region, and broader geographic scales. 
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List of Terms  
Citizen Scientist: a member of the public who volunteers to collaborate with scientists to collect 
scientific data following a prescribed methodology. 

Date of (butterfly) emergence: the date of emergence is the date on which a butterfly pupa emerges 
from its chrysalis.  

Date of (butterfly) first observation: first date when butterflies are documented along our survey 
route. Our goal is to document date of emergence, but depending on our ability to access the site (i.e., 
snow, staffing, road or trail conditions), our date of first observation may be later than the actual 
emergence date. 

Observer: the person walking the route who is responsible for sighting butterflies that will be 
recorded as part of the survey. Often this person is the primary person responsible for identifying 
butterflies, but others participating in the survey can also assist. 

Peak Abundance: the date when the highest total number of butterflies or highest number of one 
species is documented along a survey route. 

Phenology: the study the timing of periodic plant or animal life cycle events such as flowering, seed 
set, hibernation, butterfly metamorphosis, breeding times. The timing of many of these life cycle 
events is triggered by climate and three abiotic factors that influence climate: sunlight, precipitation, 
and temperature. 

Phenophase: a stage in a life cycle that can be observed and monitored. In the CBP, we monitor four 
phenophases in plants: V for vegetative (plant present but not yet in flower), E for early (at least one 
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plant with flowers), M for middle (50% or more plants have flowers), or L for late (more than 50% 
of the plants have flowers that have wilted or are in fruit).For butterflies, we only monitor the adult 
phenophase. 

Recorder: the person responsible for recording observations on data sheets, during the survey. 

Route: an entire monitoring transect from beginning to end. In the CBP there are 10 survey routes, 
each is 1km in length and divided into five 200 m sections labeled as A, B, C, D, and E. The 10 
survey routes are: Cascade Pass (CP), Easy Pass (EP), Maple Pass (MP), Sauk Mountain (SM), 
Skyline Divide (SD), Mazama Ridge (MR), Naches Loop (NL), Spray Park (SP), Sunrise Rim (SR); 
Skyscraper Mountain (SS). 

Site: An area of interest for monitoring that contains one or more routes. In the CBP, we have four 
sites: Mount Rainier National Park (MORA), North Cascades National Park (NOCA), Mount Baker-
Snoqualmie National Forest (MBS), and Okanogan-Wenatchee National Forest (OWNF). Each site 
contains multiple routes. 

Univoltine: a butterfly, or other species, that produces one brood of offspring per year. 

VIP: National Park Service acronym for Volunteer in the Park 
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Introduction  
National parks and forests are special places protected in perpetuity for the American public. The 
resources protected by the National Park Service and U.S. Forest Service represent some of the most 
pristine and naturally functioning ecosystems within the United States. These ecosystems are being 
threatened by climate change in ways expected to become more severe in coming decades. In order 
to effectively protect these ecosystems, the agencies need to know which species occur in these 
ecosystems, understand species and ecosystem processes, and forecast how species will respond to 
changing climates (NPSABSC 2012, Urban 2016).  

North Cascades National Park Service Complex (NOCA), Mount Rainier National Park (MORA), 
Mount Baker-Snoqualmie National Forest (MBS), Okanogan-Wenatchee National Forest (OWNF) 
have identified high-elevation ecosystems as very sensitive to climate change and a high 
management priority (Weber et al. 2009, Rochefort et al. 2012, Raymond et al. 2014, Hoffman et al. 
2014, 2015). Although NOCA and MORA have on-going long-term monitoring programs to 
document status and trends of natural resources, none include a focus on butterflies, pollinators, or 
plant phenology. The Cascades Butterfly Project (CBP) was initiated to establish a long-term, 
interagency monitoring program to document trends in butterfly abundances and plant phenology 
across the northern Cascades landscape, include citizen scientists in collection and analysis of these 
data, and communicate results to the public, other scientists, and managers of protected areas. 

1. Background and Objectives 
A. Butterflies and Climate Change 
Global change is occurring rapidly at global and regional scales. Mountain ecosystems are 
particularly susceptible to direct and indirect effects of climate change. Minimum and maximum 
winter temperatures in mountainous regions of the western United States increased 1.8°C and 1.5° C 
respectively during the latter half of the 20th century (Bonfils et al. 2008). Rising temperatures in 
these regions have reduced snowpacks and hastened snowmelt (Hamlet et al. 2005; Leung 2005; 
Martin and Etchevers 2005; Barnett et al. 2008; Mantua et al. 2010). Snowpack reductions and 
earlier melting have been particularly evident in the Pacific Northwest, including the two parks 
addressed in this report (Service 2004). These trends are expected to accelerate in coming decades 
(Bonfils et al. 2008). Ecotones, such as subalpine meadows, are susceptible to change (Rochefort et 
al. 1994; Ozgul et al. 2010) because organisms in this zone are at some kind of limit to their 
existence. Prior studies have documented that western treelines were up to 1,000’ (300 m) higher 
during warm periods in the early Holocene (Rochefort et al. 1994). Additionally, species composition 
of shrub and herbaceous understories has and continues to change in response to warmer 
temperatures (e.g., Brink 1959; Walther et al. 2002). Distribution of pollinating insects (Diptera, 
Hymenoptera, Lepidoptera, and Coleoptera) has been linked to elevation, reflecting environmental 
and vegetation gradients (Warren et al. 1988). Climate change impacts on plant-pollinator 
interactions are anticipated to be severe, potentially affecting as many as 50% of pollinator species 
(Memmott et al. 2007). Butterflies are extremely sensitive to climate change and recent studies have 
documented dramatic range shifts along altitudinal and latitudinal gradients in Europe and North 
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America (Walther et al. 2002). Parmesan et al. (1999) reviewed distribution records of 35 non-
migratory butterflies in Europe and found that 63% have experienced range shifts of 35-240 km 
during the 20th century. Changes in butterfly ranges are predicted to continue with warming climates 
including range shifts, expansions, contractions, and extinctions (Hill et al. 1999, 2002; McLaughlin 
et al. 2002a; Memmott et al. 2007).  

Environmental impacts of climate change are predicted to be diverse and substantial in mountain 
ecosystems. Although many biotic effects of climate change have been observed already, much 
uncertainty remains concerning the kind and magnitude of future impacts. Due to this uncertainty, 
there is a great need to monitor biotic effects as they occur, and to apply monitoring data to anticipate 
future changes (Morisette et al. 2009). Butterfly population monitoring programs have proven to 
meet these needs effectively, for five general reasons. First, butterfly life history traits and 
thermoregulatory requirements make them sensitive to changes in climatic variables (Pollard 1988; 
Warren et al. 1988; Roy et al. 2001; McLaughlin et al. 2002b). Second, changes in butterfly 
abundances and distributions correlate with changes in other terrestrial insect groups, particularly 
bumblebees, hoverflies, and ants (Thomas, 2005). Third, butterfly monitoring throughout the world 
facilitates comparisons between adjacent management zones, mountain ranges, and continents. 
Fourth, dependence on particular larval food plants simplifies habitat delineation for most butterfly 
species (Hanski et al. 2004), thereby allowing researchers to track responses to both climate and 
habitat shifts (e.g., Warren et al. 2001). Fifth, many butterflies are relatively easy to identify and have 
been used successfully in volunteer based monitoring programs (Bray 2010; Santiestevan 2010).  

B. Climate Change and Biotic Effects in the Pacific Northwest 
The current Pacific Northwest climate is characterized by mild wet winters and warm dry summers 
(Waring and Franklin 1979, Kruckeberg 1991). Most annual precipitation occurs in winter, which 
falls as snow in montane environments. Snow accumulation strongly influences plant characteristics 
and phenologies. In many montane habitats, deep snowpacks linger into late spring or early summer, 
which reduce the snow-free growing season and moisten soils during the dry season. Short growing 
seasons prevent tree establishment (Peterson and Peterson 2001; Rochefort et al. 1994; Graumlich et 
al. 2005) and facilitate establishment of meadows dominated by herbaceous perennials. These 
meadows provide habitat for many butterfly species. During the early Holocene (about 7-10,000 
years ago), when temperatures were up to 4°C warmer, than current temperatures, in western North 
America, treelines were up to 300 m (1,000’) (Rochefort et al. 1994). More recently, increases in 
subalpine tree establishment and changes in herbaceous plant composition have been documented 
during warmer and drier summers (Harsch et al. 2009; Haugo and Halpern 2011). Shrub cover has 
expanded displacing many herbaceous species and continues to change in response to warmer 
temperatures (e.g., Brink 1959; Walther et al. 2002, Haugo and Halpern 2007).  

Current and future climatic changes will alter conditions that determine the distribution of montane 
meadow habitats and phenologies of the plants and butterflies inhabiting them. In the Pacific 
Northwest, these warming trends are expected to continue, with average annual temperatures rising 
5.5°C by the 2050s under high emissions scenarios (Mauger et al 2015). Warmer air temperatures 
have already resulted in reduced snowpacks and earlier snowmelt dates (Hamlet et al. 2005; Leung 
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2005; Martin and Etchevers 2005; Barnett et al. 2008). Snowpack is projected to continue to decline 
in Washington, with snowmelt dates up to 45 days earlier, especially west of the Cascade crest, by 
the 2040s (Snover et al. 2013, Little et al. 1994).  

Three implications of these climate forecasts are relevant to meadow plants and associated 
butterflies. First, large projected reductions and fragmentation in suitable habitat area imply that local 
populations of many species will become extinct (Oliver et al. 2015). Many subalpine butterfly 
species may be extirpated from the parks. Second, growing seasons will begin earlier due to hastened 
melting of shallower snowpack. Date of peak snowmelt has shifted 10 to more than 20 days earlier in 
most Pacific Northwest locations, including the Parks addressed in this report (Service 2004). Third, 
plant senescence will commence earlier because soil moisture derived from melting snow will 
become depleted sooner. In the vicinity of meadow streams, the latter will be compounded by a 
reduction in summer streamflow (Kim et al. 2002; Mote et al. 2003; Mantua et al. 2010). The 
temporal shift in the growing season caused by such substantial snowpack reductions could be as 
much as two weeks: 30% snowpack reductions were found to hasten the date of plant emergence by 
five days. The temporal shift in plant senescence likely will be even greater, because warmer 
temperatures would hasten soil drying (Peterson and Peterson 2001; Mote et al. 2003). 

Shrinking snowpacks and shifting plant phenologies may reduce the distributions of some montane 
butterflies. Local persistence of univoltine butterflies requires phenological overlap between larvae 
and larval host plants sufficient for larvae to complete development before plant senescence. 
Currently, lingering snowpacks maintain phenological overlap in Pacific Northwest montane 
meadow habitats. Snowpacks that persist until late spring or early summer synchronize larval and 
plant phenologies by delaying plant emergence until warm weather that also supports rapid larval 
development. This snow-induced delay in plant emergence allows larvae to complete development 
prior to plant senescence in late summer.  

Climatic changes forecasted for the Pacific Northwest could reduce the overlap between plant and 
larval phenologies, and thereby convert some meadows from source habitats to sinks. Earlier melting 
of shallower snowpacks would induce plants to emerge earlier and in cooler weather that would 
retard larval development. With summer precipitation expected to remain low, soils could dry and 
plants could senesce before most larvae complete development. This shift in plant phenologies from 
summer toward spring would be exacerbated by hastened rates of soil drying due to warmer 
temperatures (Peterson and Peterson 2001; Mote et al. 2003). Consequently, larvae might not survive 
in otherwise suitable meadows containing larval host plants. Shrinking snowpacks would expose 
potential additional meadow habitat at higher elevations, but the loss of larger meadow areas at lower 
elevations due to earlier drying and forest expansion (Peterson and Peterson 2001; Harsch et al. 
2009) would cause a net loss in butterfly habitat area.  

C. Monitoring Objectives 
This report describes a program for monitoring of butterflies and plant phenology in subalpine areas 
in of the Cascade Mountains using trained volunteers, and modeled after the successful Rocky 
Mountain National Park Butterfly Monitoring Program (Bray 2010, Figure 1). Monitoring results can 
be applied to adapt park management, to inform interpretive programs, to develop environmental 
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educational, and to develop inferences about butterfly populations in sub/alpine areas in adjacent 
National Forests. In addition, butterfly monitoring data will support diverse scientific inquiries 
regarding biotic responses to climate change in NOCA and MORA, in the Pacific Northwest region, 
and broader geographic scales. Five objectives direct the program: 

1. Document and detect trends in butterfly species richness and abundance at sample sites 

2. Document and detect trends in phenology of selected butterfly species including dates of 
emergence, peak abundance, and length of adult flight season at sample sites 

3. Document and detect trends in plant flowering times of selected subalpine plant species 

4. Work with Citizen Scientists to collect field data, review documented trends, and 
communicate findings to the public and managers of protected lands 

5. Provide opportunities for college students and recent graduates to gain work experience in 
applied science careers with an emphasis on recruiting diverse youth who are under-
represented in natural sciences 

       
Figure 1. Citizen scientists surveying butterflies at Naches Loop, Easy Pass, and Mazama Ridge. 
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2. Monitoring Approach and Sample Design 
A. Rationale 
Approach 
Butterflies are sensitive indicators of climate change and habitat quality, but infrequently monitored 
in national parks (Pollard 1988, McLaughlin et al. 2002, Taron et al. 2004, Parmesan 2006, Cayton et 
al. 2015, Pardikes et al. 2015, NPS IRMA 2016). In 2007, we (i.e., biologists at NOCA and MORA) 
decided to establish a citizen-science, long-term monitoring program to document trends in butterfly 
abundances and plant phenology. We felt a citizen-science program would provide us with high-
quality data and an opportunity to engage the public in our efforts to document the effects of climate 
change on park lands (Cosentino et al. 2014, Follett and Strezov 2015). Public engagement would 
also provide a method of communicating our science to the public, connect with local butterfly 
experts, and provide field experience for young scientists. Richard Bray and Dr. Paul Opler had 
initiated a successful volunteer butterfly monitoring program in Rocky Mountain National Park 
(ROMO) and this became the model for our program (Bray 2010). In ROMO’s program, butterfly 
abundances were surveyed using the Pollard Walk to determine an index of butterfly abundance 
(Pollard 1977, Pollard and Yates 1993).  

The Pollard Walk methodology is an international standard supporting comparisons with other 
regions (Taron and Ries 2015, Van Swaay et al. 2015). In the Pollard Walk, observers walk a fixed 
route at a standard pace (about 7 minutes per 100 m) on a regular (weekly) basis during “good” 
weather conditions (i.e., reasonable for butterfly flight activity). The observer identifies and records 
all butterflies that are observed in a fixed area (we use a 5 x 5 x 5 m box in front of the observer). 
This approach seemed appropriate for our study area because we could establish survey routes along 
designated trails and minimize off-trail travel to protect popular and sensitive subalpine meadows.  

We are monitoring subalpine butterflies and plant phenology as indicators of climate driven changes 
in high-elevation ecosystems. Most of the high-elevation ecosystems (94%) in Washington State are 
managed by federal agencies and therefore, federal land managers and scientists have a responsibility 
to document the impacts of climate on the areas (Rochefort et al. 2012, Raymond et al. 2014). In 
2000, the National Park Service established a long-term monitoring program to provide scientifically 
sound data on the conditions and trends of natural resources (NPS 2001, Fancy et al. 2009). Parks 
were assembled into networks or groups of parks and each network selected “Vital Signs” to 
monitor. NOCA and MORA belong to the North Coast and Cascades Network (NCCN) which also 
includes San Juan Island National Historical Park, Olympic National Park, Ebey’s Landing National 
Historical Reserve, Lewis and Clark National Historical Park, and Fort Vancouver National Historic 
Site. One of the primary objectives of the NCCN’s program was to document changes caused by 
climate change. By monitoring butterflies and plant phenology, our data will supplement monitoring 
of subalpine and alpine vegetation composition, mountain lakes, whitebark pine, and glaciers 
providing a more complete view of trends in high-elevation ecosystems in the northern Cascades 
(Weber et al. 2009).  
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Baseline Inventories 
Our first step in developing the Cascades Butterfly Project was to assemble butterfly inventories for 
the lands in our project area (i.e., MORA, NOCA, MBS, and OWNF). In 2008 and 2009, the 
National Park Service (NPS) began working with Dr. John McLaughlin of Western Washington 
University and Dr. Dana Garrigan of Pacific Lutheran University (now Carthage College) to develop 
baseline inventories of butterflies in MORA, NOCA, and the adjacent forests (MBS and OWNF). Dr. 
Garrigan compiled a list of MORA butterflies MORA based on his field surveys and historical 
records (Garrigan 2008). Garrigan surveyed butterflies at Naches Peak, the Sunrise Silver Forest 
Trail, Paradise, Louise Lake, Reflection Lakes, and Bench Lake. NPS ranger Howard Selmer 
provided another list of MORA butterflies, detection locations, and species-specific flight seasons 
compiled from his field surveys at Naches Peak, Berkeley Park, Sunrise Silver Forest Trail, 
Sourdough Ridge Trail, and Palisades Lakes Trail. The historical records dated from1918 to 1995 
and came from two sources: a small collection in the MORA museum (31 specimens) and John 
Hinchliff’s “An Atlas of Washington Butterflies: The Distribution of Butterflies in Washington” 
(1996). Dr. McLaughlin conducted field inventories in nine subalpine areas of MORA in 2009: 
Naches Peak, Berkeley Park, Summerland, Indian Bar/Ohanepecosh Park, Paradise, Van Trump 
Park, Emerald Ridge, Indian Henry’s Hunting Ground, and Spray Park. In 2008 he surveyed eleven 
areas in NOCA, MBS, and OWNF: Splawn Mountain, Twisp Pass, Stilletto Peak, South Pass, Maple 
Pass, Easy Pass, Crater Mountain, Church Mountain, Goat Mountain, Yellow Aster Butte, and 
Skyline Divide. Based on these records, we assembled a list of 70 species for MORA and 40 for the 
NOCA, MBS, and OWNF area (Figures 2, 3, Table 1). 
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Figure 2. Map illustrating locations of butterflies documented in Mount Rainier National Park (MORA). 
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Figure 3. Map illustrating locations of surveys conducted by McLaughlin in North Cascades National 
Park, Mount Baker-Snoqualmie National Forest, and Okanogan-Wenatchee National Forest.  
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Table 1. List of Butterfly Species found in Mount Rainier National Park, North Cascades National Park Service Complex, and Okanogan-
Wenatchee National Forest.  

Species Common Name Historic 

MORA1 
NOCA/MBS/ 

OWNF1 

Garrigan 
2005 

Selmer 
2008 

McLaughlin 
2009 

McLaughlin 
2008 

Hesperidae       

Carterocephalus palaemon Arctic Skipper X  X   

Erynnis persius Persius Duskywing X  X   

Hesperia colorado Western Branded Skipper X   X  

Hesperia comma Common Branded Skipper     X 

Hesperia juba Juba Skipper X     

Ochlodes sylvanoides Woodland Skipper      

Pyrgus ruralis Two-banded Checkered Skipper  X X    

Lycaenidae       

Agriades glandon Arctic Blue X  X X X 

Callophrys augustinus Brown Elfin  X    

Callophrys johnsoni Johnson’s Hairstreak X     

Callophrys mossii Moss’ Elfin X     

Celastrina echo Echo Blue or Spring Azure X X    

Euphilotes ancilla Rocky Mountain Blue X     

Glaucopsyche lygdamus Silvery Blue X X X X X 

Glaucopsyche pisasus Arrowhead Blue    X  

Lycaena helliodes Purplish Copper X  X X X 

Lycaena heteronea Blue Copper X   X X 

Lycaena mariposa Mariposa Copper X  X X X 

Plebejus acmon Acmon Blue X X X X X 

1 MORA = Mount Rainier National Park, NOCA = North Cascades National Park Service Complex, MBS = Mount Baker-Snoqualmie National 
Forest, OWNF = Okanogan-Wenatchee National Forest 
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Table 1 (continued). List of Butterfly Species found in Mount Rainier National Park, North Cascades National Park Service Complex, and 
Okanogan-Wenatchee National Forest.  

Species Common Name Historic 

MORA1 
NOCA/MBS/ 

OWNF1 

Garrigan 
2005 

Selmer 
2008 

McLaughlin 
2009 

McLaughlin 
2008 

Plebejus anna Anna's Blue X X X X X 

Plebejus icarioides Boisduval's Blue X X X X X 

Plebejus idas Northern Bue    X X 

Plebejus melissa Melissa’s Blue X     

Plebejus saepiolus Greenish Blue X  X   

Satyrium sylvinus Sylvan Hairstreak X     

Nymphalidae       

Aglais milberti Milbert's Tortoiseshell X X X X X 

Boloria chariclea Arctic Fritillary X X X X X 

Boloria epithore Western Meadow Fritillary X X X X X 

Cercyonis oetus Small Wood Nymph X     

Cercyonis pegala Common Wood Nymph X     

Chlosyne hoffmanni Hoffman’s Checkerspot X X    

Chlosyne palla Northern Checkerspot    X X 

Coenonympha tullia Ochre Ringlet     X 

Danaus plexippus Monarch X     

Erebia vidleri Vidler's Alpine     X 

Euphydryas anicia Anicia Checkerspot     X 

Euphydryas chalcedona Chalcedona Checkerspot X  X X X 

Euphydryas colon Snowberry Checkerspot    X  

Euphydryas editha Edith's Checkerspot X X X X X 

1 MORA = Mount Rainier National Park, NOCA = North Cascades National Park Service Complex, MBS = Mount Baker-Snoqualmie National 
Forest, OWNF = Okanogan-Wenatchee National Forest 

 



 

 

11 

Table 1 (continued). List of Butterfly Species found in Mount Rainier National Park, North Cascades National Park Service Complex, and 
Okanogan-Wenatchee National Forest.  

Species Common Name Historic 

MORA1 
NOCA/MBS/ 

OWNF1 

Garrigan 
2005 

Selmer 
2008 

McLaughlin 
2009 

McLaughlin 
2008 

Limenitis lorquini Lorquin's Admiral X X  X  

Nymphalis antiopa Mourning Cloak X X X  X 

Nymphalis californica California Tortoiseshell X  X X X 

Oeneis chryxus Chryxus Arctic     X 

Oeneis nevadensis Great Arctic X  X   

Phyciodes cocyta Northern Crescent    X  

Phyciodes mylitta Mylitta Crescent X   X  

Phyciodes pulchella Field Crescent X X X X  

Polygonia faunus Green Comma X  X   

Polygonia gracilis Hoary Comma X X X X X 

Polygonia oreas Oreas Comma X     

Polygonia satyrus Satyr Comma X  X X X 

Speyeria callippe Callippe Fritillary X X  X  

Speyeria coronis Coronis Fritillary X X  X X 

Speyeria cybele Great-Spangled Fritillary X     

Speyeria hydaspe Hydaspe Fritillary X X  X X 

Speyeria mormonia Mormon Fritillary X X X X X 

Speyeria zerene Zerene Fritillary X     

Vanessa annabella West Coast Lady X   X  

Vanessa atalanta Red Admiral X  X   

Vanessa cardui Painted Lady X X X X X 

1 MORA = Mount Rainier National Park, NOCA = North Cascades National Park Service Complex, MBS = Mount Baker-Snoqualmie National 
Forest, OWNF = Okanogan-Wenatchee National Forest 
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Table 1 (continued). List of Butterfly Species found in Mount Rainier National Park, North Cascades National Park Service Complex, and 
Okanogan-Wenatchee National Forest.  

Species Common Name Historic 

MORA1 
NOCA/MBS/ 

OWNF1 

Garrigan 
2005 

Selmer 
2008 

McLaughlin 
2009 

McLaughlin 
2008 

Papilionidae       

Papilio eurymedon Pale Swallowtail X X X X X 

Papilio indra Indra Swallowtail X    X 

Papilio multi-caudatus Two-tailed Swallowtail X     

Papilio rutulus Western Tiger Swallowtail X    X 

Papilio zelicaon Anise Swallowtail X X X X X 

Parnassius clodius Clodius Parnassian X X  X X 

Parnassius smintheus Mountain Parnassian X X X X X 

Pieridae       

Anthocharis sara Sara’s Orangetip X X X X X 

Colias alexandra Queen Alexandra’s Sulphur X     

Colias eurytheme Orange Sulphur X   X X 

Colias interior Pink-edged Sulphur     X 

Colias occidentalis Western Sulphur X  X   

Colias philodice Clouded Sulphur X X  X X 

Neophasi menapia Pine White X  X X  

Pieris marginalis Margined White X   X X 

Pieris rapa Cabbage white X     

Pontia occidentalis Western White X X X X X 

1 MORA = Mount Rainier National Park, NOCA = North Cascades National Park Service Complex, MBS = Mount Baker-Snoqualmie National 
Forest, OWNF = Okanogan-Wenatchee National Forest 
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B. Sample Design and Study Sites 
We are using two approaches to study butterflies and plant phenology: inventory and monitoring. 
First, we are continuing to conduct qualitative inventories of butterflies across our landscape. These 
inventories are called qualitative because our goal is to document the butterfly species and 
distributions in the Cascades, but not abundances. Second, we have established 10 permanent 
transects to monitor quantitative changes in butterfly abundance and species diversity and timing of 
plant phenology. Permanent survey routes have been established in subalpine meadows in four 
federally managed protected areas: North Cascades National Park, Mount Baker-Snoqualmie 
National Forest, Okanogan-Wenatchee National Forest, and Mount Rainier National Park. Butterfly 
abundances and plant phenology are recorded along permanent survey routes at weekly intervals. 

Photo-inventories of Butterflies 
We are working with Butterflies and Moths of North America (BAMONA) to document butterflies 
across the Cascades ecosystem (http://www.butterfliesandmoths.org/). Park or forest visitors can 
upload photos to document a sighting or to add the photo gallery; it is not necessary to sign up as a 
volunteer or to go to a specific site. We are most interested in having photos added as sightings from 
many locations through the CBP project area. BAMONA works with butterfly and moth experts who 
will review uploaded photos and verify or identify the species that was uploaded.  

Permanent Survey Routes for Butterflies and Plant Phenology 
Monitoring of butterfly abundances and plant phenology is conducted weekly, during the summer 
season, along ten1-km survey routes located along maintained trails. Survey routes are located along 
maintained trails in subalpine meadows to minimize trampling of sensitive vegetation. We selected 
locations for survey routes primarily based on the distance from trailheads. Since our goal is to 
survey weekly with citizen scientists, we selected study areas that were easily accessible and 
relatively close to trailheads (within about 6.4 km or 4 miles, Table 2, Figure 4).  

Table 2. Distance to survey routes and elevation gain along survey route. 

Location Trailhead 

Distance 
to Start, 

km (mile) 

Elevation 
at Start, 

m (ft) 

Elevation Gain 
on Survey 

Route, m (ft) 

Mount Baker-Snoqualmie National Forest – – – – 

Sauk Mountain Sauk Mountain 2.9 (1.8) 1585 (5,200) 260 (853) 

Skyline Divide Skyline Divide 3.9 (2.4) 1,798 (5,900) 767 (2,516) 

Mount Rainier National Park – – – – 

Skyscraper Mountain Sunrise 3.0 (3.7) 2,063 (6,770) 112 (370) 

Sunrise Rim Sunrise 0.2 (0.1) 1,934 (6,343) 30 (98) 

Naches Loop Tipsoo Lake 0.6 (0.4) 1,615 (5,300) 183 (600) 

Mazama Ridge 4th Crossing 1.1 (0.7) 1,765 (5,790) 360 (1,180) 

Spray Park Mowich Lake 
Campground 

4.8 (3.0) 1,768 (5,800) 488 (1,600) 

  

http://www.butterfliesandmoths.org/
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Table 2 (continued). Distance to survey routes and elevation gain along survey route. 

Location Trailhead 

Distance 
to Start, 

km (mile) 

Elevation 
at Start, 

m (ft) 

Elevation Gain 
on Survey 

Route, m (ft) 

North Cascades National Park – – – – 

Cascade Pass Cascade Pass 6.0 ( 3.7) 1,665 (5,461) 530 (1,740) 

Easy Pass Easy Pass 5.6 (3.5) 1,970 (6,500) 850 (2,800) 

Okanogan-Wenatchee National Forest – – – – 

Maple Pass Rainy Pass 5.6 (3.5) 1,940 (6,360) 550 (1,800) 
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Figure 4. Locations of 10 survey sites for the Cascade Butterfly Project. 
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C. Sampling Frequency 
Butterfly photo-inventories can be conducted at any time during the butterfly flight season. 
Monitoring of butterfly abundance and plant phenology is conducted at weekly intervals during the 
summer season. Summer season begins as soon as snow melts and sites are safely accessible until 
night temperatures drop close to freezing (Figures 5, 6). Generally, surveys begin in June or July and 
end close to Labor Day. The earliest date we have conducted surveys is June 8 (2016 at Sauk 
Mountain) and the latest is October 9 (2014 at Naches Peak). Since butterfly activity reflects weather 
conditions, it is sometimes advantageous to schedule more than one survey per week, in the event 
that rain or cool temperatures preclude one of the surveys. A companion report includes detailed 
standard operating procedures and maps of all the survey routes (Rochefort 2017). 

 
Figure 5. Placing markers along the Mazama Ridge, Mount Rainier National Park survey route on July 6, 
2016. 

 
Figure 6. Surveying the Cascade Pass, North Cascades National Park Service Complex survey route 
July 20, 2016. 
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3. Field Methods for Quantitative Surveys 
A. Butterfly Surveys 
Butterflies are surveyed using the Pollard walk methodology, an international standard that will 
support comparisons with other regions (Pollard 1977 and Pollard and Yates 1993). Each survey 
route is 1 km in length and divided into five 200m segments. Surveys are generally conducted by a 
minimum of two people and up to five or six people; two people are the minimum for safety. One 
person is the observer and the second is the recorder; if more people are available, they can assist 
with plant surveys, identification of butterflies, and communication about the program with people 
encountered on the trail (Figure 7). Our goal is to identify all butterflies to species to understand how 
each species is responding to changing climates (Table 3). Citizen scientists initially work with NPS 
biologists and interns for several surveys to learn survey methods and local butterflies. During these 
training surveys, the NPS representative will point out key characteristics of species encountered to 
help the volunteer learn each species. We rely on several butterfly books or on-line keys, but Robert 
Michael Pyle’s “The Butterflies of Cascadia” is our primary reference. Although we frequently catch 
and release butterflies to aid in identification, there may be days when butterfly abundance is high 
and butterflies can only be identified to complexes (e.g., Blues, Whites). Once citizen scientists feel 
confident in species identification and methodology, they can be designated as CBP Leaders and can 
survey independently and train new volunteers. 

      
Figure 7. Butterfly surveys in North Cascades National Park, clockwise from left: Salvador Silahua 
surveying the Easy Pass route (NPS), survey route section marker (NPS), Vidler’s Alpine examined for 
identification in insect viewing jar (photo by Mark and Irene Perry).
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Table 3. Butterflies documented on each survey route. 

Species Common Name 

NOCA1 OW1 MBS1 MORA1 

CP2 EP2 MP2 SM2 SD2 MR2 NL2 SS2 SP2 SR2 

Hesperiidae            

Carterocephalus palaemon Arctic Skipper  x         

Erynnis persius Persius Duskywing      x     

Hesperia comma Common Branded Skipper  x x        

Hesperiidae sp. Unidentified Skipper x x x x x      

Ochlodes sylvanoides Woodland Skipper    x   x    

Lycaenidae            

Agriades glandon Arctic Blue  x  x    x   

Callophrys augustinus Brown Elfin    x       

Callophrys mossii Moss’ Elfin    x       

Celastrina echo Echo Blue      x     

Glaucopsyche lygdamus Silvery Blue x x x x x x x x x x 

Lycaena helloides Purplish Copper x x x x x  x    

Lycaena heteronea Blue Copper  x      x   

Lycaena mariposa Mariposa Copper x x x x x x x x x x 

Lycaeninae sp. Unidentified Copper x x  x x x x x x x 

Plebejus acmon Acmon Blue          x 

Plebejus anna Anna's Blue x x x x x x x x x x 

Plebejus icarioides Boisduval's (Common) Blue x x x x x x x x x x 

Plebejus lupini Lupine Blue  x   x  x x   

Plebejus saepiolus Greenish Blue      x     

1 Site abbreviations are: NOCA = North Cascades National Park, MBS= Mount baker-Snoqualmie National Forest, OWN = Okanogan-
Wenatchee Nation Forest, MORA = Mount Rainier National Park 
2 Route abbreviations are: CP = Cascade Pass, EP = Easy Pass, MP = Maple Pass, SM = Sauk Mountain, SD = Skyline Divide, MR = 
Mazama Ridge, NL = Naches Loop, SP = Spray Park, SR = Sunrise Rim; SS = Skyscraper Mountain 
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Table 3 (continued). Butterflies documented on each survey route. 

Species Common Name 

NOCA1 OW1 MBS1 MORA1 

CP2 EP2 MP2 SM2 SD2 MR2 NL2 SS2 SP2 SR2 

Polyommatinatinae sp. Unidentified Blue x x x x x x x x x x 

Strymon melinus Gray Hairstreak      x     

Theclinae sp. Unidentified Hairstreak/Elfin    x       

Nymphalidae            

Aglais milberti Milbert's Tortoiseshell x x x x x  x x x x 

Boloria chariclea Arctic Fritillary x x x  x x x x x x 

Boloria epithore Western Meadow Fritillary x x x x x x x x   

Boloria sp. Unidentified Lesser Fritillary x x x x  x x x x x 

Chlosyne palla Northern Checkerspot   x        

Erebia epipsodea Common Alpine  x         

Erebia vidleri Vidler's Alpine x x x x x      

Euphydryas colon/anicia Snowberry or Anicia Checkerspot x x x  x  x x  x 

Euphydryas editha Edith's Checkerspot x x x   x x x x x 

Euphydryas sp. Unidentified Euphydryas checkerspot x x x x x  x x  x 

Euphydryas/Chlosyne sp Unidentified Checkerspot x x x x x x x x  x 

Heliconinae sp. Unidentified Fritillary x x x x x x x x x x 

Limenitis lorquini Lorquin's Admiral x  x x       

Nymphalis antiopa Mourning Cloak   x   x   x  

Oeneis chryxus Chryxus Arctic  x         

Oeneis nevadensis Great Arctic       x    

Phyciodes mylitta Mylitta Crescent    x       

Phyciodes pulchella Field Crescent        x  x 

1 Site abbreviations are: NOCA = North Cascades National Park, MBS= Mount baker-Snoqualmie National Forest, OWN = Okanogan-
Wenatchee Nation Forest, MORA = Mount Rainier National Park 
2 Route abbreviations are: CP = Cascade Pass, EP = Easy Pass, MP = Maple Pass, SM = Sauk Mountain, SD = Skyline Divide, MR = 
Mazama Ridge, NL = Naches Loop, SP = Spray Park, SR = Sunrise Rim; SS = Skyscraper Mountain 
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Table 3 (continued). Butterflies documented on each survey route. 

Species Common Name 

NOCA1 OW1 MBS1 MORA1 

CP2 EP2 MP2 SM2 SD2 MR2 NL2 SS2 SP2 SR2 

Polygonia faunus Green Comma x      x    

Polygonia gracilis Hoary Comma x x x x x x x x x x 

Polygonia satyrus Satyr Comma x x x x  x  x x x 

Polygonia sp. Unidentified Comma x x  x x x x  x  

Speyeria coronis Coronis Fritillary       x    

Speyeria hydaspe Hydaspe Fritillary x x x x x x x   x 

Speyeria mormonia Mormon Fritillary x x x x x x x x x x 

Speyeria sp. Unidentified Greater Fritillary x x x x x x x x x x 

Vanessa atalanta Red Admiral x x         

Vanessa cardui Painted Lady     x      

Vanessa sp. Unidentified Lady  x   x x x    

Papilionidae            

Papilio eurymedon Pale Swallowtail  x  x       

Papilio indra Indra Swallowtail   x        

Papilio zelicaon Anise Swallowtail  x x x x x x x x x 

Papilioninae sp. Unidentified Swallowtail  x x x x x x x x x 

Parnassius clodius Clodius Parnassian x x x x x  x x   

Parnassius smintheus Mountain Parnassian  x x x   x    

Parnassius sp. Unidentified Parnassian    x  x x    

Pieridae            

Anthocharis sara Sara’s Orangetip  x x x      x 

Coliadinae sp. Unidentified Sulphur   x   x  x x  

1 Site abbreviations are: NOCA = North Cascades National Park, MBS= Mount baker-Snoqualmie National Forest, OWN = Okanogan-
Wenatchee Nation Forest, MORA = Mount Rainier National Park 
2 Route abbreviations are: CP = Cascade Pass, EP = Easy Pass, MP = Maple Pass, SM = Sauk Mountain, SD = Skyline Divide, MR = 
Mazama Ridge, NL = Naches Loop, SP = Spray Park, SR = Sunrise Rim; SS = Skyscraper Mountain 
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Table 3 (continued). Butterflies documented on each survey route. 

Species Common Name 

NOCA1 OW1 MBS1 MORA1 

CP2 EP2 MP2 SM2 SD2 MR2 NL2 SS2 SP2 SR2 

Colias eurytheme Orange Sulphur  x x        

Colias philodice Clouded Sulphur  x x   x  x  x 

Neophasia menapia Pine White x   x x      

Pierinae sp. Unidentified White x x x x x x x x x x 

Pieris marginalis Margined White x   x x      

Pieris rapae Cabbage White          x 

Pontia occidentalis Western White x x x x x   x x  

Butterfly sp. Unidentified Butterfly x x x x x x x x x x 

1 Site abbreviations are: NOCA = North Cascades National Park, MBS= Mount baker-Snoqualmie National Forest, OWN = Okanogan-
Wenatchee Nation Forest, MORA = Mount Rainier National Park 
2 Route abbreviations are: CP = Cascade Pass, EP = Easy Pass, MP = Maple Pass, SM = Sauk Mountain, SD = Skyline Divide, MR = 
Mazama Ridge, NL = Naches Loop, SP = Spray Park, SR = Sunrise Rim; SS = Skyscraper Mountain 
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B. Plant Phenology 
Plant phenology is documented along each survey route using phenophases and flower abundance. 
Phenophase and abundance is recorded by section based on the condition of the listed species that are 
growing within 2.5m on either side of the trail (i.e., the base of the imaginary box used for butterfly 
surveys). Each route has a list of plant species that were selected because they are easily identified 
and may either be a host plant or nectar plant for butterflies, or their flowering time has been pretty 
reliable. For example, glacier and avalanche lilies (Erythronium grandiflorum, E. montanum) are 
generally two of the earliest flowering species in subalpine meadows. Mountain bog gentian 
(Gentiana calycosa) is one of the latest flowering species (Table 4). By recording when each 
phenophase occurs, we can determine if there are changes in plant phenology patterns in subalpine 
meadows. We are recording abundances of flowers (in categories) as an estimate of floral nectar 
resource available for pollinators and to determine foliage condition as larval food. 

The phenophases that we are using are:  

• vegetative (V) - no plants in the section have flowers 

• early (E) - at least one plant with flowers is observed in the section 

• middle (M) – more than 50% of the selected species has flowers 

• late (L) - when more than 50% of the plant of the selected species have flowers that are 
wilted or in fruit 

• species not observed along the section (X) 

Flower abundance is recorded for all species that the phenophase is E, M, or L: 

• 1 for 1-10 flowers or flowering stalks 

• 2 for 11-50 flowers or flowering stalks 

• 3 for 51 or more flowers of flowering stalks 

Floral abundance is surveyed in categories to provide a relative amount of floral resources and 
observers should feel comfortable using their best judgement of the categories. If individual flowers 
can be easily identified they are counted, but on a plant that has multiple inflorescences on a 
flowering stalk, just the stalk is counted if even one inflorescence is open (Figure 8). 
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Figure 8. Examples of plant abundance counts for bracted lousewort (Pedicularis bracteosa) in the left 
photo and pink mountain heather (Phyllodoce empetriformes) on the right. Bracted lousewort is counted 
by flowering stalks and is a category 1 since only 2 flowering stalks are visible and pink mountain heather 
is a category 2 since more than 11 flowers are visible. 
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Table 4. Plant species surveyed at each site. 

Scientific Name Common Name 

NOCA1 OWN1 MBS1 MORA1 

CP2 EP2 MP2 SM2 SD2 MR2 NL2 SP2 SR2 SS2 

Achillea millefolium Yarrow – X X X X – – – X X 

Anaphalis margaritacea Pearly Everlasting X X – X – – X – – – 

Anemone occidentalis Western Anemone – X X – – X X – X X 

Antennaria media Rocky Mountain Pussytoes – X X X – – – – – – 

Arnica latifolia Mountain Arnica X X X X X X X – X – 

Bistorta bistortoides American Bistort X X – X X X X X X X 

Cassiope mertensiana White Heather X – X – X X – X – X 

Castilleja hispida Harsh Indian Paintbrush X X X X – – – – X – 

Castilleja parviflora var. albida White Indian Paintbrush X X X – X – – – – – 

Castilleja parviflora var. oreopola Magenta Indian Paintbrush – – – – – X X X X X 

Cirsium edule Edible Thistle X X – X – – – – – – 

Erigeron peregrinus Subalpine Daisy X X X X X X X X X X 

Eriogonum pyrolifolium Alpine Buckwheat – – – – X – – – – – 

Erythronium grandiflorum Glacier Lily X X X X X – – – – – 

Erythronium montanum Avalanche Lily – – – – – X X X – – 

Eucephalus ledophyllus Cascade Aster – X – X – X X – X – 

Gentiana calycosa Mountain Bog Gentian – X X – – X – X – X 

Heracleum maximum Cow Parsnip X X – X – – – – – – 

Ligusticum grayi Gray’s Lovage – – X – – X X – X – 

Lilium columbianum Tiger Lily – – – X – – – – – – 

Lomatium dissectum Fern-leaved Desert Parsely – X X X – – – – – – 

Lomatium martindalei Cascade Desert Parsley – – – X X – – – – – 

1 Site abbreviations are: NOCA = North Cascades National Park, MBS= Mount baker-Snoqualmie National Forest, OWN = Okanogan-
Wenatchee Nation Forest, MORA = Mount Rainier National Park 
2 Route abbreviations are: CP = Cascade Pass, EP = Easy Pass, MP = Maple Pass, SM = Sauk Mountain, SD = Skyline Divide, MR = 
Mazama Ridge, NL = Naches Loop, SP = Spray Park, SR = Sunrise Rim; SS = Skyscraper Mountain 
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Table 4 (continued). Plant species surveyed at each site. 

Scientific Name Common Name 

NOCA1 OWN1 MBS1 MORA1 

CP2 EP2 MP2 SM2 SD2 MR2 NL2 SP2 SR2 SS2 

Luetkea pectinata Partridgefoot X X X – X – – – – – 

Lupinus latifolius Broadleaf Lupine X X X X X X X X X X 

Lupinus lepidus Pacific Lupine – – – – – – – – – X 

Oreostemma alpigenum Alpine Aster – – – – – X – X – X 

Pedicularis bracteosa  Bracted Lousewort X X X X X X X X X X 

Pedicularis rainierensis Mt. Rainier Lousewort – – – – – X – X – X 

Penstemon serrulatus Coast Penstemon X – – X – – – – X – 

Penstemon procerus Small-flowered Penstemon X X X – X – – – – X 

Phlox diffusa Phlox X X X X X X X – X X 

Phyllodoce empetriformes Pink Heather X X X – X X X X X X 

Polemonium pulcherrimum Jacob’s Ladder X – – – – – X – X – 

Potentilla flabellifolia High Mountain Cinquefoil X X X – X X X X X X 

Rhododendron albiflorum White Rhododendron – X – – – – X – – – 

Sedum divergens Pacific stonecrop – – – X – – – – – – 

Sedum oreganum Oregon Stonecrop  – X X – – – – – – – 

Spiraea densiflora Mountain Spirea X X – – – – X – – – 

Vaccinium deliciosum Cascade Huckleberry X X X X X X X X X X 

Valeriana sitchensis Sitka Valerian X X X X X X X – X – 

Veratrum viride False Hellebore X X – X X X X – X – 

Veronica cusickii Cusick’s Speedwell X X X   X X X X X 

Viola sempervirens Yellow Violet – – – X – – – – – – 

1 Site abbreviations are: NOCA = North Cascades National Park, MBS= Mount baker-Snoqualmie National Forest, OWN = Okanogan-
Wenatchee Nation Forest, MORA = Mount Rainier National Park 
2 Route abbreviations are: CP = Cascade Pass, EP = Easy Pass, MP = Maple Pass, SM = Sauk Mountain, SD = Skyline Divide, MR = 
Mazama Ridge, NL = Naches Loop, SP = Spray Park, SR = Sunrise Rim; SS = Skyscraper Mountain 
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C. Permitting and Compliance 
This monitoring project is categorically excluded from further analysis under the National 
Environmental Policy Act (NEPA) because (a) the scope of work fits within the categorical exclusion 
(CE) under section 3.3.E.5 [Nondestructive data collection, inventory (including field, aerial, and 
satellite surveying and mapping), study, research, and monitoring activities] , and (b) no 
extraordinary circumstances exist that preclude the use of a CE (section 3.5) (NPS 2015). 

As many of our monitoring sites are located within designated wilderness, this monitoring project has 
also been assessed via a Minimum Requirement Analysis in accordance with the Wilderness Act to 
ensure that wilderness character is protected (NPS 2006, section 6.3.5). Through this analysis, the 
NPS determined that this long-term monitoring project will help to answer important questions that 
cannot be reasonably addressed in a non-wilderness setting and that the benefits of this research far 
outweigh impacts to wilderness character (in accordance with DO41). This analysis also helped to 
clarify that the route markers were indeed necessary to identify plots, and were the minimum tool 
necessary to do so. (All route markers must follow guidelines developed by each protected area). 
Other than these small markers, which will be removed at the end of the monitoring project, there are 
no other uses associated with this project that are prohibited within designated wilderness. In short, 
this activity fully complies with the spirit and intent of the Wilderness Act. 
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4. Science Communication 
Communicating the goals and scientific results of our monitoring is one of the most important 
components of the Cascades Butterfly Project. We utilize a variety of approaches to reach diverse 
audiences and modify our message to fit the audience. 

A. Field Communication 
Citizen scientists and NPS field personnel frequently encounter visitors while conducting field 
surveys. Our use of nets for capture and release butterfly identification often prompts questions from 
hikers about what we are doing. This is an ideal opportunity to explain the purpose of our project, 
climate change, and the sensitivity of butterflies and plant phenology to air temperature. It is 
important to take time to describe the project and answer all visitor questions. If there are at least 
three people working on the survey, one person can answer questions while the other two continue 
the survey. If there are only two people, then the survey should be stopped to answer questions and 
the break time is recorded on the butterfly data sheet. It is also important to tell people about the 
project and that butterflies and plants are sensitive indicators of changing climates, but not try to 
convince people that climate change is anthropogenic. We also put signs up at trailhead bulletin 
boards to let people know about the study and to request that they leave our section markers along 
the trail (Figure 9). 

 
Figure 9. Cascade Butterfly Project trailhead sign. 
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B. Social Media 
We are gradually expanding and improving our use of social media to communicate about the project 
and to recruit volunteers. Currently, we have small project descriptions on the NOCA and MORA 
websites and by the summer of 2017, we will have a more detailed description on the NCCN 
Research Learning Center website. In 2016, we posted weekly Facebook entries, during the summer, 
on both MORA and NOCA sites on butterflies of the week and volunteers. We also posted in 
Spanish on the NOCA site. In 2017, we will begin to utilize Twitter and Instagram through the 
NCCN Research Learning Center platform to reach a broader audience with more frequent updates 
on field surveys, research, and publications. Our goal is to reach the general public, the scientific 
community, and both Spanish and English speaking communities. We also plan on publishing short 
videos on the project and on field survey methods. 

C. Resources Briefs, Reports, Publications, and Meetings 
Each year we will publish Resource Briefs at the beginning and end of the season. Resource Briefs 
are short 2-page publications that can be posted on NPS websites and emailed to volunteers or 
prospective volunteers. Early season Resource Briefs will provide an updated overview of the 
program, and end of season Briefs will summarize season accomplishments (see Section 5 for more 
information, example Resource Briefs are provided in Appendix A). Annual reports and scientific 
publications will be used to provide more detailed program accomplishments and are described in 
more detail in Section 5. Each year a winter meeting will be held to invite new volunteers, update 
experienced volunteers on program results, and discuss suggestions from volunteers for program 
updates. This meeting will be held in February or March at a central location such as the Burke 
Museum at University of Washington. 
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5. Data Management and Reporting 
This chapter describes the procedures for data management, analysis, and report development. Data 
management is still in development at this time. We are designing our procedures to generally follow 
guidelines in the NCCN Data Management Plan (Boetsch et al. 2009), which describes the overall 
information management strategy for the network. Backups of all data, data sheets, and digital copies 
of data sheets are stored at North Cascades National Park Service Complex on the Project Lead’s 
computer, on natural resource share drives, and in the Project Lead’s files. 

A. Data Storage 
Photo-Inventories 
Photographs of butterflies can be uploaded to the Butterflies and Moths of North America 
(BAMONA, www.butterfliesandmoths.org) website (Figure 10). There are two choices for photo 
submission: the image gallery or as a sighting. Photos uploaded to the image gallery should be high-
quality photos that are used as one component of the BAMONA species profiles. Specific directions 
for preparing the photos are included on the website and photographers retain all copyrights for the 
photos. Images submitted in support of sightings should also be of good quality and it is optimal if 
there is both a dorsal and ventral photo of the butterfly. When the photos are uploaded, the 
photographer also submits the location and date; locations can be easily recorded using an on-line 
mapping tool. Sightings can also be annotated as part of the Cascades Butterfly Project survey area.  

 
Figure 10. Butterflies and Moths of North America website for photo-inventories of butterflies. 

http://www.butterfliesandmoths.org/
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Quantitative Butterfly Survey Data 
Currently, quantitative butterfly observations are entered and stored in a database hosted on the 
PollardBase site (www.pollardbase.org) which is the product of a collaboration between Dr. Leslie 
Ries, Georgetown University, and Kelly Lotts and Thomas Naberhaus of Butterflies of North 
America (Figure 11). Field survey data are input to the site by citizen scientists or NPS employees 
and interns and then the data sheet is sent to the Project Lead who verifies the data (i.e. checks for 
errors). Prior to entering data, a login must be requested and the Project Lead will approve the 
requestor for access. Data can be downloaded by the Project Lead at any time. 

 
Figure 11. PollardBase database for quantitative butterfly data. 

Plant Phenology Data 
At this time, all plant phenology data is entered by NPS personnel into excel spreadsheets which are 
stored at NOCA. Dr. Ries and the BAMONA staff are planning on expanding the database to include 
plant phenology observations in the future. 

B. Reporting 
Resource Briefs 
Resource Briefs are short, generally 2-page, summaries of the project goals, status, and recent 
changes or accomplishments. Resource Briefs should be updated each year; if time permits, it would 
be optimal to have two briefs per year - an early season brief to provide a program overview and a 

http://www.pollardbase.org/
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fall/winter brief to summarize the past season’s accomplishments (see Appendix A). Resource Briefs 
will be published at the NPS Data Store (https://irma.nps.gov/DataStore/) and on park websites. 

Periodic Reports and Journal Publications 
Annual and five-year reports summarizing program accomplishments are the goal for the Cascade 
Butterfly Project. Annual reports should be published in the National Park Service Natural Resource 
Report series and should include summaries of volunteer efforts, number of butterfly species detected 
on each route, butterfly abundances and emergence curves, and plant phenology summaries. Annual 
reports will provide the opportunity for reviewing and revising methods and communicating with 
volunteers. Five-year reports provide the opportunity for more detailed analysis such as comparison 
of patterns with weather variables. Five-year reports may be published in a scientific journal rather 
than an NPS Report Series.  

 

https://irma.nps.gov/DataStore/
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6. Personnel Requirements, Training, and Safety 
A. Roles and Responsibilities 
The CBP is interagency monitoring projects that is coordinated by the NOCA Science Advisor, but 
relies on project-based funding and support from Citizen Scientists, and staff from MORA, NOCA, 
and the NCCN (North Coast and Cascades) Network.  

The roles associated with this Protocol are Project Lead, Field Leads, Field Interns, Citizen Scientists 
GIS Specialist, Park Contacts, Park Volunteer Coordinators, and Project Partners. One person may 
take on several roles. Specific responsibilities associated with the roles are found in Table 4. 

Table 4. Roles and responsibilities for the Cascades Butterfly Monitoring Project. 

Role Responsibilities Position (Name) 

Project Lead • Project administration, operations, and implementation 
• Track project objectives, budget, requirements, and progress 

toward meeting objectives 
• Coordinate and ratify changes to protocol 
• Lead training of field crews in scientific methods, species 

identification, and safe field procedures 
• Recruit volunteers 
• Communicate about the CBP through social media 
• Maintain and archive project records 
• Certify each season’s data for quality and completeness 
• Conduct data summaries and analysis, complete reports, 

metadata, and other products according to schedule 

NOCA Science Advisor 
 (Regina Rochefort) 

Field Leads • Assist Project Lead with scheduling of survey schedules and 
communication with Citizen Scientists 

• Assist with training of interns and Citizen Scientists 
• Ensure that NPS field crews follow safe field survey methods 

and follow individual park tracking procedures 
• Write entries for social media during field season 
• Coordinate data entry and verify data that has been entered 
• Acquire and maintain field equipment 
• Talk to hikers in the field about the CBP and monitoring to 

document climate induced ecosystem changes  
• Provide feedback to Project Lead on CBP protocols and 

refinements 

2 Seasonal Biological 
Technicians 

Field Interns • Assist in training and ensuring safety of citizen scientists 
• Conduct field surveys safely 
• Conduct field surveys according to CBP scientific protocols 
• Talk to hikers in the field about the CBP and monitoring to 

document climate induced ecosystem changes  
• Enter data in database and file data in CBP files 
• Write entries for social media during field season 
• Talk to hikers in the field about the CBP and monitoring to 

document climate induced ecosystem changes  
• Provide feedback to Project Lead on CBP protocols and 

refinements 

2 Seasonal Interns: 
college students or recent 
graduates 

  



 

34 

Table 4 (continued). Roles and responsibilities for the Cascades Butterfly Monitoring Project. 

Role Responsibilities Position (Name) 

Citizen Scientists • Conduct field surveys safely 
• Conduct field surveys according to CBP scientific protocols 
• Talk to hikers in the field about the CBP and monitoring to 

document climate induced ecosystem changes  
• Enter data in database and send data sheets to Project Lead 

Volunteers 

GIS Specialist • Prepare GPS units for field season,  
• Provide training to Field Leads and Interns on navigation 

and data recording 
• Develop maps for publications  

GIS Specialist (Natalya 
Antonova) 

Park Volunteer 
Coordinators 

• Provide Agreement forms for Volunteers in Parks (VIPs)  
• Assist with advertisement of VIP (Citizen Scientist) 

opportunity with CBP 
• Consult with Program Lead on managing volunteers and 

tracking hours 

MORA VIP Coordinator 
(Kevin Bacher) 
NOCA VIP Coordinator 

Park & USFS 
Partners 

• Assist with logistics for office space, computer use, housing, 
and other administrative needs  

• Review CBP Reports 
• Facilitate coordination with researchers who might be 

interested in expanding on the program 

MORA Botanist  
MORA Wildlife Biologist 
NOCA Wildlife Biologist 
NOCA Plant Ecologist 
MBS Biologists 
OWNF Biologists 

Project Partners • Provide technical advice on butterfly survey methods and 
analysis 

• Lead coordination with other Pollard Walk Groups 
• Database development, maintenance, and portal to 

database 
• Collaborate on data analysis and manuscripts 

Pollard Walk Group 
Coordinator (Dr. Leslie 
Ries) 
Butterflies & Moths of 
North America (Thomas 
Naberhaus & Kelly Lotts) 
Dr. John McLaughlin, 
Western Washington 
University 

 

B. Qualifications for Field Personnel 
Field Leads will be hired each year as Biological Technicians. Field leads should have experience 
conducting field surveys in plant ecology and/or butterflies, hiking and backcountry travel, and 
supervision of field crews. Field interns will be current students or recent graduates with a science 
major. The goal for field interns is to give young or new scientists field experience and to recruit 
from wide and diverse audiences that include underrepresented groups in science and first generation 
college graduates. Currently, the NPS has several funded programs with partners who have expertise 
in advertising to and recruiting from a broad student audience (e.g., Latino Heritage, Mosaics in 
Science, GeoScientists in the Parks). All field personnel must be fit and prepared to spend extended 
periods of time in the field and hiking in steep terrain. Field personnel should be individuals who 
enjoy working as a member of a crew and who enjoy communicating with people they encounter in 
the field.  

The qualifications for Field Citizen Scientists is much the same as interns – a desire to learn, 
physically able to hike in steep terrain, commitment to the environment, ability to work as a member 
of a crew, and a desire to communicate and teach people they encounter in the field about the 
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program. As our program is evolving, we are beginning to have opportunities for volunteers who 
would like to work indoors or during the winter to support the program. Some of these positions are 
social media, data entry, data analysis, writing of butterfly and plant guides, and development of 
training videos or on-line quizzes (to learn species identification). 

C. Training Procedures 
Prior to the field season, an indoor meeting will be held at a central location to explain the program 
to potential volunteers and update returning volunteers on the program. Generally this program will 
be in February or March. Seasonal field personnel generally begin working in June and will spend 
the first two to three weeks in park and safety orientation and learning about the CBP. The Program 
will spend at least one week teaching the crews how to mark survey routes, butterfly and plant 
identification, and practicing survey methods. The GIS Specialist will set-up the GPS units and will 
instruct the crews on operation of the GPS units. In the summer, generally July, two field days will 
be set aside to introduce potential volunteers to field methods and butterfly identification. Generally, 
one field day will be held at Sauk Mountain and the other at Sunrise along the Sunrise Rim Trail and 
the road to the walk-in campground. After the initial group training days, volunteers training will be 
integrated into regular surveys. 

D. Safety 
Safety is a major component of the CBP. Our goal is a completely safe program without any 
accidents. No survey is worth risking the safety or health of our personnel. Field leads and interns 
will discuss potential safety risks with volunteers and field crews. A Job Hazard Analysis is included 
in Appendix B as a foundation for discussing hazards prior to field surveys. Park personnel will carry 
radios and follow backcountry travel procedures for each park (i.e. filing routes and checking in and 
out). Volunteers who are working without park personnel will also follow individual park guidance, 
either checking in with the Communication Center or with the Program Lead after field surveys. Our 
preferred method of surveys is to have a crew of at least two people – both for safety and to collect 
accurate data. 
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