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Draft Assesment,   Final expected Summer 2003. Comments welcome

	This Conservation Assessment was prepared to compile the published and unpublished information on the Cerulean Warbler to serve as a Conservation Assessment for the Eastern Region of the Forest Service.  It does not represent a management decision by the U.S. Forest Service.  Though the best scientific information available was used and subject experts were consulted in preparation of this document, it is expected that new information will arise.  In the spirit of continuous learning and adaptive management, if you have information that will assist in conserving the subject taxon, please contact the Eastern Region of the Forest Service - Threatened and Endangered Species Program at 310 Wisconsin Avenue, Suite 580 Milwaukee, Wisconsin 53203.
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INTRODUCTION

The White Mountain Butterfly (Oeneis melissa semidea) and the White Mountain Fritillary (Boloria montinus montinus) are subspecies endemic to the alpine zone of the Presidential Range in the White Mountains of New Hampshire.  They are not known outside of the ~1,130 hectare alpine zone. 

These two populations are glacial relicts – organisms that were more widespread at the end of the last glaciation, yet have since become isolated because of the loss of appropriate habitat in intervening areas as the climate has warmed.  Macrofossil and pollen assemblages from lake sediment cores indicate that the White Mountain region was deglaciated prior to 13,000 years ago (Spear 1981).  From 13,000 to 11,750 before present (B.P.) the highest elevations were barren with tundra vegetation covering the lower slopes and valleys and mean annual temperatures 5-10°C colder than today.  Salix, Juniperus and Betula invaded the alpine zone and tundra gave way to woodlands around 10,300 B.P.  From 10,300 to 9,000 BP temperatures increased to modern levels or perhaps above and subalpine forests were established, effectively isolating the alpine vegetation from the retreating tundra vegetation to the north.  During this period these two butterfly populations were effectively isolated from other populations that retreated northward and they remain isolated to this day.

This conservation assessment is an effort to gather all known information regarding these two butterfly subspecies.  A literature search yielded only one published study on these subspecies (see Anthony 1970).  Information was augmented from studies of congeners and other populations, as well as unpublished observations of lepidopterists queried on the Lepidoptera Listserver (http://www.peabody.yale.edu/other/lepsl/).  Additional data will be added to this report following field work planned for the summer of 2002.

NOMENCLATURE AND TAXONOMY

Common Name(s): White Mountain Butterfly, White Mountain Arctic, Melissa Arctic, Mottled Arctic, Norna Arctic, Mountain Butterfly, Brown Mountain Butterfly.

Scientific Name: Oeneis melissa semidea
Author and Publication Date: Say, 1828

Name Etymology: Genus is named after Oeneus, King of Calydon, an ancient city in western Greece.  He is believed to be first man to have grown grapes.  Melissa is “honeybee” in Greek, while the subspecies name is a combination of the Greek semi, meaning “half” and Latin dea, meaning “goddess”.

Discussion: In British Columbia, Norbert Kondla and Cris Guppy have been examining the taxonomy of the Oeneis melissa complex, but are currently missing specimens of O. m. semidea for their analysis (N. Kondla pers. comm.).

There are seven North American subspecies: O. m. melissa from Newfoundland and Labrador coast; O. m. semplei from Quebec, interior Labrador and Hudson Bay; O. m. assimilis in Northwest Territories; O. m. gibsoni from Alaska, Yukon and extreme northern British Columbia; O. m. beanii from Alberta and British Columbia; O. m. lucilla from central Rocky Mountains, and O. m. semidea in the White Mountains, New Hampshire.

Common Name(s): White Mountain Fritillary, Arctic Fritillary, Purple Lesser Fritillary, Purple Bog Fritillary, Purple Arctic Fritillary, Purplish Fritillary, Dappled Fritillary

Scientific Name: Boloria montinus montinus
Author and Publication Date: Scudder, 1863

Name Etymology:  Genus is named after Mt. Bolor in Asia.  Species and subspecies name means montane, presumably from its type locality, Mt. Washington, New Hampshire.

Discussion:  This subspecies was formerly placed in the B. chariclea/titania complex.  It has formerly been called B. chariclea montinus or B. titania montinus.  Only recently has it been recognized as B. montinus (NABA 2001).  Higgins (1975) illustrated the differences in the male genitalia between European B. chariclea and B. titania.   QUOTE "(Shepard 1998)" 
(Shepard 1998)
 compared the same male genitalia of the B. chariclea/titania complex in North America and found them to be most like B. chariclea and not B. titania.  Based on this morphology he concluded that all North American forms of this complex must be one species, B. chariclea, with B. titania limited to the Eurasian continent. 

Other taxonomists continue to believe that there are two species in North America, one a boreal zone species which was formerly considered B. titania and one a tundra zone species, B. chariclea (NABA 2001, N. Kondla, pers. comm.).  Lepidopterists in Alaska consistently note two biologically distinct species flying together without any evidence of intergradation (Layberry et al. 1998, Shepard 1998, N. Kondla, pers. comm.).  In central Alaska the tundra form is strictly biennial, while the boreal form flies every year (Layberry et al. 1998, Shepard 1998).

Since Shepard (1998) has shown that B. titania is an Old World species, and others give evidence that there remain two distinct species in this complex, the North American Butterfly Association Naming Committee (2001)concluded that the boreal form (formerly B. titania) needs both a new scientific and a new common name.  They reported that the oldest available scientific name for populations previously referred to as B. titania is montinus (Scudder) Argynnis. Proc. Essex Inst., 3: 166 (1863), type locality – White Mountains, New Hampshire (NABA 2001).  Populations in North America previously referred to as B. titania become B. montinus, and far northern North American populations remain B. chariclea (NABA 2001).  With this change, the population in the White Mountains formerly considered to be B. titania montinus becomes B. montinus montinus.  The committee renamed the species Purplish Fritillary because a number of populations have been previously called this and many do have a purplish cast.

A more detailed taxonomic study and revision of this group is needed.

DESCRIPTION OF SPECIES 

Descriptions rely heavily on the following sources: Glassberg (1999), Layberry et al. (1998), Opler and Krizek (1984), and Scott (1986).

White Mountain Butterfly (Oeneis melissa semidea)

Eggs: Pale yellow-white or gray-white and longer than they are broad.  

Larvae:  Striped, varying from dusky-green to red-brown, or red-brown with green sides.  Stripes 1 and 2 have black interruptions, 3 gray-green, 4 blackish, 5 gray-green, and 6 dusky green.  The mature caterpillar has a yellow-brown or dull green-brown head with black bands or spots and 6 separate lateral black and narrow dark-green stripes.  All Oeneis species have six dark body stripes and six head stripes.

Pupa:  Dull yellow-brown (lighter and more yellow on abdomen) with black head and black wing veins.

Adult: Uniformly gray-brown dorsally.  Wings are translucent with fringes often checkered. The underside of the hindwing has a mottled blackish base and grayish outer area.  Median band is lacking or faint with white outlines.  Color and pattern is very cryptic, matching the gray, lichen-covered rocks where they often perch.  Often there is a faint hint of a small spot comprised of a group of black scales between veins R5 and M1 in the submarginal area of the forewing apex; this is usually distinguishable on both the dorsal and ventral wing surfaces.  The frequency of occurrence of a spot is higher in females than in males  QUOTE "(Anthony 1970)" 
(Anthony 1970)
.  Forewing measurements are generally larger for females than males (Table 1)  QUOTE "(Anthony 1970)" 
(Anthony 1970)
.  

Table 1.  Mean value (mm) and 95% confidence interval of forewing measurements of White Mountain Butterfly (Oeneis melissa semidea) from the Presidential Range in the White Mountains of New Hampshire (from Anthony 1970).  See Anthony (1970) for details on measurement methods.

	
	base to end R4
	base of M1 to end R4
	width of discal cell from base M3 to base R3
	end of 2A to end of R4

	Monticello Lawn

	   male (n=5)
	23.9 ±0.99
	10.4 ±0.37
	3.0 ±0.18
	14.6 ±0.28

	   female (n=9)
	24.4 ±0.82
	10.9 ±1.5
	3.0 ±1.34
	14.5 ±0.34

	Gulf Tanks

	   male (n=30)
	23.0 ±0.39
	10.1 ±0.02
	2.9 ±0.09
	14.1 ±0.29

	   female (n=7)
	24.3 ±0.83
	11.1 ±0.73
	3.0 ±0.25
	14.6 ±0.50

	Cow Pasture

	   male (n=34)
	23.2 ±1.04
	9.8 ±0.59
	2.9 ±0.19
	13.9 ±0.95

	   female (n=12)
	24.4 ±0.57
	10.9 ±0.31
	3.0 ±0.09
	14.4 ±0.31

	Bigelow Lawn

	   male (n=20)
	23.4 ±0.42
	10.4 ±0.38
	3.0 ±0.09
	14.2 ±0.34

	   female (n=9)
	24.9 ±0.97
	11.3 ±0.46
	3.1 ±0.19
	14.8 ±0.59


White Mountain Fritillary (Boloria montinus montinus)

Eggs:  Whitish.

Larvae:  Gray with black dorsal and lateral stripes and orange spines.  First subdorsal pair longer and yellow.  Head is black. 

Pupa:  Undescribed.

Adult:  Many populations are tinged purple on underwing, but B. m. montinus mostly lacking and tending to be more red.  Wings are orange-brown with dark markings. White horizontal lines along the forewing margin.  Underside of hindwing margin has thin, flat white spots topped with brown.  Median band is pale yellow-brown with a wavy black line.  On the upper hindwing there are inwardly pointing triangles with flat bottoms along the submargin.  Male and female forewing length is 1.9 – 2.2cm (Opler and Krizek 1984).

LIFE HISTORY

White Mountain Butterfly (Oeneis melissa semidea)

Univoltine.  From late June to mid-July ( known dates: 27 June to 22 July). Only active on bright sunny days with wind below 40 mph and temperature above 45° F (Anthony 1970).  They rarely fly more than 0.5 m above ground, but if disturbed they may be carried by the wind for several hundred meters downslope (Opler and Krizek 1984).  Males tend to fly farther than females, probably actively searching for females (Anthony 1970). Females remain in areas where sedges are dominant.  Males perch and patrol hill tops and ridgelines during most of the day.  Adults rarely nectar (Scott 1986).  There may be some environmental and ecological barriers stopping or slowing movements (hence gene flow) between populations within the Presidential Range (Anthony 1970).

Eggs are laid on sedges or in the litter around them.  The only known host plant in the White Mountains is Bigelow’s Sedge (Carex bigelowii), but C. rupestris reported from western Canada (Layberry et al. 1998, Scott 1986).  Larvae will eat grasses and sedges in the lab (Scott 1986).  Larvae feed at night on leaves and pupate under mosses, rocks or soil.  Two years are required for development.  The first winter is passed in second or third instar and the second winter as mature larvae (fifth instar) (Scott 1986).  Despite biennial development, adults fly every year.

White Mountain Fritillary (Boloria montinus montinus)

Univoltine.  Adults fly from mid-July to early August (known dates: 22 July – 15 August).  Males patrol for females during warm hours, while females rest or bask in the vegetation (Seidl 2002).  Females fly close to the ground and walk or test by drumming potential host plants with abdomen (Seidl 2002).  Adults nectar at goldenrods (Solidago sp.) and possibly Aster sp.
Eggs laid singly on underside of leaves in midsummer and the newly hatched first-instar larvae hibernate before completing development during the following summer (Opler and Krizek 1984, Scott 1986, Seidl 2002).  It is unknown if the first instar larvae feed in the wild, but they will feed in the laboratory (Seidl 2002).  Larvae are polyphagous, feeding on four chemically distinct plant familes: Polygonaceae, Salicaceae, Ericaceae, Violaceae (Scott 1986, Seidl 2002).  Caterpillar host plants in eastern Canada are Dwarf Willows (Salix arctica and S. herbacea), Alpine Smartweed (Polygonum viviparum), Violets (Viola sp.) and Low Sweet Blueberry (Vaccinium angustifolium) (Layberry et al. 1998, Opler and Krizek 1984, Scott 1986).  There are no specific reports of host plants for B. m. montinus.  However, possible host plants that grow in the alpine zone in Presidential Range are: willows (Salix herbacea, S. uva-ursi, S. argyrocarpa, S. planifolia), Alpine Smartweed or Bistort, Alpine Marsh Violet (Viola palustris) and V. adunca, Alpine Bilberry (Vaccinium uliginosum), Dwarf Bilberry (V. caespitosum), Velvet Leaf Bilberry (V. myrtilloides), Low Sweet Blueberry, Mountain Cranberry (V. vitis-idaea), and Small Cranberry (V. oxycoccos) (Bliss 1963).  Larvae eat leaves of host plants and have no nest (Scott 1986).  Larvae likely pupate in the leaf litter (Seidl 2002).  In Colorado, adults eclose after larvae complete 5 instars, with males earlier than females (Seidl 2002).

HABITAT DISTRIBUTION AND ABUNDANCE

White Mountain Butterfly (Oeneis melissa semidea)

Rangewide- See discussion under Taxonomy.

Regionwide-  The entire range of O. m. semidea is limited to the alpine zone of the Presidential Range in the White Mountains, New Hampshire, generally above 1,500 m elevation (Appendix A).  Its presence is dependent upon quantity of host plants (sedges).  Populations tend to be locally abundant around sedge meadows, with few individuals found between them.  Alpine sedge meadows cover approximately 80 hectares (ha) or 7% of the alpine zone (Kimball and Weihrauch 2000) (Appendix A).  Among alpine plant communities, sedge meadows are found on moderate slopes in the highest elevations (range = 1,345 – 1,901 m) with an aspect tending to be oriented to the northwest (Bliss 1963, Kimball and Weihrauch 2000, Sperduto and Cogbill 1999).  These meadows are largely dominated by Bigelow’s Sedge and Highland Rush (Juncus trifidus), with other potentially common species being Mountain Sandwort (Arenaria groelandica), Mountain Cranberry, Alpine Bilberry and Three-toothed Cinquefoil (Potentilla tridentata) (Kimball and Weihrauch 2000).  Adults are most often seen and reported from the following sedge meadows listed north to south: Monticello Lawn on Mt. Jefferson, area surrounding Gulf Tanks along the Mt. Washington Cog Railway between the summits of Mt. Washington and Mt. Clay, the Cow Pasture (relatively flat area at mile 7 on the auto road), and Bigelow Lawn (directly south of Mt. Washington summit) (see Appendices A and B).  Anthony (1970) reported that the Alpine Garden on the west side of Mt. Washington was formerly considered to be a good area to collect individuals, however it was devoid of the butterfly in 1969.  However, recent reports indicate that it can be present in relatively large numbers in this area.

There are several small alpine vegetation areas relatively near the Presidential Range, including Mt. Mooselauke, Franconia Ridge, and the Mahoosuc Range.  Although there are no confirmed reports of O. m. semidea from these sites, there is one tantalizing record. H. Pavulaan (pers. comm.) noted that in 1984, he and a friend observed several O. m. semidea on Mt. Washington. The next day they visited Mt. Lincoln on Franconia Ridge, and separated for about an hour. Later that day, his friend reported to him that he observed at close range two of the same butterflies that they observed on Mt. Washington the day before.  Pavulaan did not see any.  He noted that his friend may have misidentified the two individuals, as he apparently was not an experienced observer.  Additionally, Anothony (1970) captured 13 females on Mt. Washington and released them on the summit of Mt. Mooselauke. Given the relatively close proximity of these smaller alpine sites to the Presidential Range and that Bigelow’s sedge occurs on all of these sites, further studies aimed at clarifying its restricted range seem warranted.

White Mountain Fritillary (Boloria montinus montinus)

Rangewide- See discussion under Taxonomy.

Regionwide- The entire range of B. m. montinus is limited to the alpine zone in the Presidential Range in the White Mountains, New Hampshire above approximately 1,220 m elevation in wet, lush alpine meadows, wet springs around rock outcroppings and alpine streamside communities (Appendices A and B).  Popular areas to find the butterfly are Cragway Spring area on the Mt. Washington Auto Road and the Alpine Garden.
POPULATION BIOLOGY AND VIABILITY

White Mountain Butterfly (Oeneis melissa semidea)

Little information. The New Hampshire Natural Heritage global ranking is G5T2 – species is globally secure, but subspecies population imperiled because of rarity (generally 6 to 20 occurrences) or other factors demonstrably make it very vulnerable to extinction.  Statewide ranking is S2 – state population imperiled because of rarity (generally 6 to 20 occurrences) or other factors demonstrably make it very vulnerable to extinction.

Anthony (1970) studied the extent of isolation between colonies in the alpine zone of the Presidential Range.  He gave the following summary of his work:

…samples from four areas [see Appendix A of this report for locations] of the range were taken in an effort to determine the population structure of the butterfly.  Statistical treatment of five characters yielded no conclusive evidence for either total isolation or lack of isolation between the populations inhabiting the four areas, but field observations combined with the statistics derived from the frequency of the occurrence of a spot on the forewing of the butterfly indicate that at least partial barriers probably exist between the sampling areas.  Movement of individuals between any of the areas was not seen while in the field.  Movement by action of the prevailing wind from the west is discussed and cited as probably the major contributor to the breakdown of any spatial or environmental barriers which do exist.

White Mountain Fritillary (Boloria montinus montinus)

No information.  The New Hampshire Natural Heritage global ranking is G5T2 – species is globally secure, but subspecies population imperiled because of rarity (generally 6 to 20 occurrences) or other factors demonstrably make it very vulnerable to extinction.  Statewide ranking is S2 – state population imperiled because of rarity (generally 6 to 20 occurrences) or other factors demonstrably make it very vulnerable to extinction.

POTENTIAL THREATS

Global climate change 

Global climate change may exert profound, long-term impacts on alpine plant communities through displacement by lower-elevation species (National Assessment Synthesis Team 2000).  The northeastern United States has warmed by 0.74° F and precipitation has increased by 4% from 1895-1999 (New England Regional Assessment Group 2001).  New Hampshire has warmed by 1.8° F (1.0° F summer) with a decrease of 2.5% precipitation during this period.  

Two models used in the northeastern United States assessment indicate varying degrees of temperature and precipitation increases (New England Regional Assessment Group 2001).  The Hadley Model projects a warming of 6° F for annual minimum temperature and a 30% increase in precipitation, while the Canadian Model projects a 10° F increase with a 10% increase in precipitation, with periodic extreme drought, over the next century. Either of these scenarios would be greater than any climatic variation experienced in the last 10,000 years.  Additionally, there is some evidence that the frequency of extreme weather events is increasing.

It appears that some species are responding to recent climatic warming by shifting ranges poleward and upward in elevation (Parmesan et al. 1999, Pounds et al. 1999, Thomas and Lennon 1999, Parmesan 1996, Grabherr et al. 1994).  Populations at the edge of a species range are often living near the limits of the species’ physiological tolerances and are more likely to suffer from extreme weather events (Parmesan et al. 2000).  For example, Edith’s Checkerspot (Euphydryas editha) population extinctions have been associated with extreme climatic events such as drought, early loss of snowpack, late snow, and cold temperatures (Singer and Thomas 1996, Ehrlich et al. 1980, Thomas et al. 1996).  Parmesan (1996) reported a range shift northward and increased elevation of Edith’s Checkerspot during this century due to increased number of population extinctions at the southern boundary and lower elevations coupled with population stability or increase at northern and higher elevations of its range.  

Both O. m. semidea and B. m. montinus are reliant on specific host plants to complete their life cycle.  These host plants occur only at high elevations in this region.  There are no data available documenting effects of recent climate change on host plant abundance or range shifts for these species.  Research in the alpine zone of the Swiss Alps found plant ranges had increased by 1-4 m elevation over the last 70-90 years while the mean annual temperature had increased by 0.7° C (Grabherr et al. 1994).  

Interactions between insect herbivores, host plants and elevated CO2 has been reviewed by Seidl (2002).  Most plants experience nitrogen dilution and increases in allelochemicals when grown in elevated CO2 conditions.  Consequently, some herbivores are able to increase consumption to attempt to capture more nitrogen and are undeterred by higher allelochemical concentrations, but often experience a decline in growth rate.

Atmospheric pollution 

Decline of high elevation forests in northeastern U.S. during 1960s and 1970s has been well documented (Johnson and Siccama 1984, Eager and Adams 1992).  Atmospheric deposition of acidic ions from industrial sulfur and nitrogen oxides is strongly, although not conclusively, implicated as a causal factor in red spruce decline (DeHayes et al. 1999, Johnson et al. 1992, NAPAP 1992).  Despite declining trends in atmospheric sulfate concentrations resulting from mandates of 1990 Clean Air Act amendments, acidity of precipitation in northeastern North America does not appear to be decreasing (Scherbatskoy et al. 1999).

Heavy metal toxicity from airborne pollutants also implicated as contributing cause of high elevation forest decline in northeastern. U.S., particularly in the Adirondack and Green Mts. (Gawel et al. 1996). However, several recent studies indicate that lead concentrations in the forest floor are rapidly decreasing (Friedland et al. 1992, Miller and Friedland 1994, Wang and Benoit 1997).

Atmospheric deposition of airborne mercury 2-5 times higher in montane forests of Mt. Mansfield, Vermont than in surrounding low elevation areas (Lawson 1999).  Methylation rates and possible uptake in terrestrial food chain of terrestrial montane species has been documented for Bicknell’s Thrush (Catharus bicknelli), which feeds primarily on lepidoptera larvae (Rimmer et al. 2001).

There have been few studies examining the direct effects of atmospheric pollution on butterfly populations.  Weiss (1999) found that the Bay checkerspot butterfly (Euphydrias editha bayensis) populations, which are confined to nitrogen poor serpentine soils, crashed in areas where nitrogen deposition from smog coupled with cessation of cattle grazing allowed invasive grasses to out-compete native forbs used as host plants.  Kozlov (1996) censused two butterflies (Clossiana euphrosyne and Vacciniina optilete) and three day-active moths (Rheumaptera subhastata, Ematurga atomaria, and Sympistis heliophila) in 5 different pollution zones in northwestern Russia.  Densities of the monitored species increased by a factor of 1.5 to 5 in early stages of pollution-induced forest damage, but declined with increasing pollution.  Since the host plants of the monitored species, except that of C. euphrosyne, were found in all localities surveyed, the decline could be attributed to the SO2 toxicity rather than to the lack of larval food.

UV-B light increase 
 The depletion of the stratospheric ozone layer and the concurrent increase in damaging ultraviolet-B radiation reaching the earth’s surface has been a growing concern over the last several decades.  Loss of stratospheric ozone by chlorofluorocarbons and other ozone depleting compounds has led to increased solar UV-B in alpine areas (Blumthaler and Ambach 1990).  There have been many studies detailing the effects of UV-B light on herptiles and plants, but very few concerning lepidoptera.  Most studies have examined insect herbivory, UV-B and host plant interactions (Seidl 2002).

UV-B light can have indirect, negative effects on herbivore success.  Carroll et al. (1997) found that UV-B is an important concern for Parsnip Webworms (Depressaria pastinacella) larvae because it activates toxic properties of the furanocoumarins, chemicals found in large quantities in the host plants.  However, carotenoids sequestered from the plants may prevent UV-B from damaging the insect either by absorbing the UV-B or by lessening the toxic effects of furanocoumarins.  Alternatively, growth rates of larvae Cabbage White buttefly (Pieris rapae) fed Arabidopsis thaliana grown under elevated UV-B conditions were unaffected despite high flavanoid levels in the host plant (Grant-Petersson and Renwick 1996). 

Recreation and development 

Prevention of development or trampling of habitat has been cited as a management need for these butterflies (Opler et al. 1995) as well as alpine vegetation in general (Sperduto and Cogbill 1999).  I used GIS alpine vegetation maps provided by the Appalachian Mountain Club (Kimball and Weihrauch 2000) and a GIS trail map obtained from the White Mountain National Forest (L. Prout pers. comm.) to estimate the total linear distance of trails through alpine habitat (Table 2).  Additionally, buildings and roads impact approximately 3 ha of area in the alpine zone.  The estimated percentage of impacted area by hiking trails was surprisingly small (Table 2).  However, the width of two meters for impact area may be an underestimate in some places.

Table 2.  Linear distance and area estimated to be directly impacted by hiking trails in selected alpine vegetation communities of the Presidential Range, New Hampshire.  To determine impacted area, average trail width was estimated to be 2 meters.

	Vegetation Community
	Linear Trail Distance (m)
	Impacted Area (Ha)
	Total Area (Ha)
	Percent Impacted 

	Sedge meadow
	4654.475832
	0.931
	80
	1.2

	Herbaceous snowbank
	140.3604
	0.028
	3
	0.9

	Cushion-tussock
	6706.261416
	1.341
	94
	1.4

	Heath-shrub-rush
	4589.218152
	0.918
	115
	0.8

	Total
	16090.3158
	3.218
	292
	1.1


MONITORING

There has been no systematic monitoring conducted for these two species.  The Vermont Institute of Natural Science will begin a monitoring project in the summer of 2002.  We will explore all potential habitat (i.e., alpine areas) within the Presidential Range and other alpine areas in the White Mountains for occurrences of both species.  We will map each individual found using GPS and ArcView GIS.  Any off trail explorations will be done by walking on rocks and using soft tennis shoe type footwear with extreme caution and concern for stepping on sensitive alpine plants.  Whenever possible, specific known historic occurrences will be mapped for comparison.

A long-term monitoring scheme will be initiated.  Flight periods and relative abundance will be monitored using the "Pollard" transect method which identifies trends in butterfly abundance (Pollard and Yates 1993).  Existing hiking trails will be used as transects and walked at least 3 times during the typical flight period of each species during low wind and mostly sunny conditions between 1100 - 1600 hours.  All adults seen will be recorded and their exact location along the trail will be recorded with GPS.  Additional data on each individual will include an estimate of distance and direction from trail point, behavior (flying, sunning, etc.), temperature and other weather conditions, and time of day.  Continuation of long-term population monitoring will be contingent upon future funding sources.
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Current distribution of the major alpine plant communities in the Presidential Range, White Mountains, NH.  White Mountain Butterfly (Oeneis melissa semidea) populations are probably concentrated in sedge meadow communities where their host plant is abundant and White Mountain Fritillary (Boloria montinus montinus) is probably concentrated in heath-shrub-rush, cushion-tussock, herbaceous snowbank and streamside plant communities.

APPENDIX B.  

Known records of White Mountain Fritillary and White Mountain Butterfly in the Presidential Range alpine zone, NH.

	Common Name
	Scientific Name
	Date
	Location
	Abundance

	White Mountain Fritillary
	Boloria montinus montinus
	01-Aug-1870
	Mt. Washington
	

	
	
	01-Aug-1870
	Mt. Washington
	

	
	
	01-Aug-1870
	Mt. Washington
	

	
	
	01-Aug-1870
	Mt. Washington
	

	
	
	31-Jul-1872
	Mt. Washington
	

	
	
	31-Jul-1872
	Mt. Washington
	

	
	
	31-Jul-1872
	Mt. Washington
	

	
	
	31-Jul-1872
	Mt. Washington
	

	
	
	31-Jul-1872
	Mt. Washington
	

	
	
	31-Jul-1872
	Mt. Washington
	

	
	
	31-Jul-1872
	Mt. Washington
	

	
	
	22-Jul-1936
	Mt. Washington
	

	
	
	15-Aug-1954
	Mt. Washington - Skagway (?)  Spring
	

	
	
	04-Aug-1980
	Mt. Washington - Nelson Crag
	

	
	
	28-Jul-1990
	Mt. Washington - on plateau below peak leading to AMC lake of clouds hut (~5,400 ft elev.)
	

	
	
	28-Jul-1990
	Mt. Washington - on plateau below peak leading to AMC lake of clouds hut (~5,400 ft elev.)
	

	
	
	14-Aug-1991
	Mt. Washington - Nelson Crag, Alpine Garden, and just below treeline between Nelson Crag and Alpine Garden
	

	
	
	03-Aug-1993
	Mt. Washington
	

	
	
	08-Aug-2000
	Mt. Washington - Nelson Crag
	1

	
	
	08-Aug-2001
	Mt. Washington - Nelson Crag and along Wamsutta Trail (4500-5000 ft elev.)
	"large numbers"

	White Mountain Butterfly
	Oeneis melissa semidea
	09-Jul-1934
	Mt. Jefferson
	

	
	
	09-Jul-1934
	Mt. Jefferson
	

	
	
	09-Jul-1934
	Mt. Jefferson
	

	
	
	09-Jul-1934
	Mt. Jefferson
	

	
	
	10-Jul-1934
	Mt. Jefferson
	

	
	
	10-Jul-1934
	Mt. Jefferson
	

	
	
	07-Jul-1936
	Mt. Washington
	


Appendix B.  Continued.

	Common Name
	Scientific Name
	Date
	Location
	Abundance

	
	
	07-Jul-1936
	Mt. Washington
	

	
	
	07-Jul-1936
	Mt. Washington
	

	
	
	07-Jul-1936
	Mt. Washington
	

	
	
	07-Jul-1936
	Mt. Washington
	

	
	
	13-Jul-1937
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	19-Jul-1940
	Mt. Washington
	

	
	
	12-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	


Appendix B.  Continued.

	Common Name
	Scientific Name
	Date
	Location
	Abundance

	
	
	01-Jul-1913
	Mt. Washington
	

	
	
	07-Jul-1926
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	15-Jul-1950
	Mt. Washington
	

	
	
	18-Jul-1950
	Mt. Washington
	

	
	
	18-Jul-1950
	Mt. Washington
	

	
	
	27-Jun-1969
	Mt. Washington- Cow Pasture


	51 from 27 Jun and 7 July

	
	
	08-Jul-1969
	Mt. Washinton - Cow Pasture
	30 on 8 and 15 Jul

	
	
	08-Jul-1969
	Monticello Lawn, Gulf Tanks, Cow Pasture, Bigelow Lawn
	115 from 8 Jul - 15 July

	
	
	15-Jul-1969
	Mt. Washinton - Cow Pasture
	30 on 8 and 15 Jul

	
	
	08-Jul-1979
	Mt. Washington - auto road from just about Nelson Crag (4,800ft) and higher
	"in great numbers"

	
	
	13-Jul-1984
	Mt. Washington- Alpine Garden
	>100

	
	
	27-Jun-1995
	Mt. Washington - NE and E sides of summit cone.
	~30

	
	
	11-Jul-1995
	Mt. Washington
	

	
	
	28-Jun-1998
	Mt. Washington - close to where trail meets cog railway about 500-800 ft below summit on west side, and rest of ascent
	7

	
	
	19-Jul-2001
	Mt. Adams - Lowe’s Path- just above grey knob on the NNW side of Mt. Adams
	2
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