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DIURNAL LEPIDOPTERA OF NATIVE AND 
RECONSTRUCTED PRAIRIES IN EASTERN MINNESOTA 

Additional key words: surveys, species richness , vagility. 

Prairie butterflies are subjects of increasing conservation concern. Their habitat has 
been greatly diminished, and their ability to survive on managed sites and to colonize new 
sites or recolonize old ones is in doubt (Ople r 1991). In this paper I report on and com
pare the diurnal Lepidoptera communities of both native and reconstructed prairies in 
Minnesota. 

I collected insects from the flowers of 58 forb species in four native prairie sites and 
four prairie reconstructions (former agricultural areas recently replanted to prairie) dur
ing the summe rs of 1990, 1991 and 1992. The sites are d escribed in Table l. Insects we re 
collected betwee n 0900 hand 1600 h on sunny or partly cloudy days when the tempera
ture was between 20 0 and 3,50 C. Collections we re made from late May to late Septembe r. 
I made one 15 min aerial net collection of insects on the flowers of each forb species with 
at least 100 flowers or inflorescences open, for a total of 507 collections from all forb spe
cies in all sites over the three summers. Thus, the number of collections made from a site 
was closely related to the number of forb species present in populatiOns large enough to 
produce 100 or more flowers. Although only a small fraction of the Lepidoptera present 
on a site can be sampled by daylight collections, many of the species of conservation con
cern are diunla!. 

The 507 collections yielde d 3702 insects representing 305 species; 295 of these were 
ide ntified at least to genus (Reed 199,5). The re were U8 Lepidoptera individuals repre 
senting 28 species: 24 butterflies and four diurnal moths (Table 2 ). Insect vouchers are de
posited in the University of Minnesota Insect Muse um, and plant vouchers are in the Uni
versity of Minnesota Herbarium. 

Collections in native sites produced greater species richness than in reconstructe d sites: 
73 individuals and 21 species in 218 15-min collections from native sites, compared to 45 
individuals and 16 species in 289 collections from reconstructions. Five of the 28 species 
collected were described as prairie obligates by Orwig (1992): Callophrys gryneus (Hub
ner), Hesperia I. leonardus Harris, H. I. pawnee Dodge, Polites origines (Fabr.) and 
Satyrium edwardsii (Grote & Robinson) and an additional four species were described as 
remnant-restricted by Panzer et al. (1995): Euphyes conspicua (Edw.) Harkenclenus titus 
(Fabr. ), Speyeria aphrodite (FabL) and Thorybes pylades (Scudder). Of these nine spe
cies , eight were collected from native sites only, none from reconstructions only, and one 
was collected from both native and reconstructed sites. Of the 19 species not considered 
site-restricted , four were collected from native sites only, seven from reconstructions only, 
and eight from both native and reconstructed sites (Table 3). 

Management practices do not appear to account for the differences in species presence 
among sites. There are no obvious differences in manage m ent betwee n native sites and 
reconstructions as a group: the large sites are burned in sections, while the small sites 



TABLE 1. Descriptions of Minnesota prairie sites at which Lepidoptera collections were made. Area column gives size s of entire site/specific 
area where collections were made. Plant abbreviations: 1, Achillea milleJolium; 2, Agastache Joeniculum; 3, Allium canadense; 4, Amorpha 
canescens; 5 , Anemone canadensis ; 6, Aquilegia canadensis ; 7, Aster ericoides; 8, Aster ontarionis; 9 , Aster oolentangiensis; 10, Aster sericeus; 
11, Aster simplex; 12, Berteroa incana; 13, Campanula rotundifolia; 14, Chrysopsis villosa; 15, Cirsium arvense ; 16, Cirsium discolor; 17, Core
opsis palmata; 18, Crepis tectorum; 19, Dalea purpurea; 20, Dalea villosa ; 21, Desmodiwn canadense ; 22, Erigeron strigosus; 23, Galium bore
ale; 24, Grindelia squarrosa; 25, Helianthus rigidus ; 26, Helianthus tube rosus; 27, Heliopsis helianthoides ; 28, Liatris aspera; 29, Liatris punc
tata ; 30, Liatris pycnostachya; 31, Uthospermum canescens; 32, Lupinus perennis; 33, M elilotus alba; 34, ,'"Ielilotus officinalis; 35, Mirabilis 
nyctaginea; 36, Monarda fistulosa ; 37, Nepeta cataria; 38, Penstemon grandiflorus; 39, Phlox pilosa; 40, Potentilla arguta ; 4] , Potentilla recta; 
42, Pycnanthemum virginianum; 43 , Ratibida pinnata; 44, Rosa blanda; 45, Rubus occidentalis; 46, Rudbeckia hirta; 47, Solidago canadensis ; 
48 , Solidago n emoralis; 49, Solidago rigida; 50, Solidago speciosa; 51 , Stachys palustris; 52, Sysirinchium campestre; 53, Trifolium pratense; 54, 
Verbena hastata; 55, Verbena stricta ; 56, Vernonia Jasciculata ; 57, Vicia americana; 58, Zizia aurea . 

County: Prai rie Area, Date Ma nage ment , No. of visits! 
Site location !}F' hect ares Planted last bum Surroundings Fo rbs on site c o lle ctions 

Reconstructions 

Afton State Park Washington: NE mesic 4.8/4.8 1981 mowing, then old fields , 19, 36,43, 46,54 12/17 
(ASP) 1/4 Sect. 10, burning 1989 woods, oak 

T27N R20W savanna remnant 
Carpenter Nature Washington: NE mesic 32.4116.2 1988- mowing, then com and 1,2,7, 11,15, 16,19,22, 27/89 
Center (CARP) 1/4 Sect. 8, 1991 burning of soybeans 25, 26, 27, 30,34,36,40, 

T27N R20W sections, then 41 , 43,44, 46, 47,49, 50, 
51 , 53, 55, 58 

Crow Hassan Park Hennepin: NW sand- 243/10 1976- burning by Restored 1,2, 3, 4,5,7,9,10, 14,17, 23/107 
Reserve (CHR) 1/4 Sect. 19, Inesic present sections 1991 deciduous 19, 25,26,27, 28,30,32, 

Tl20N R23W woods 33, 34, 3,5, 36, 38, 39, 40, 
43,44, 46, 47, 49,50, 52 
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TABLE 1. 

County: Prairie Area., Dale 
Site locat ion type hectares Planted 

Long Lake Regional Ramsey: SE 114 xeric- 2.8/2.8 1987 
Park (LLRP) Sect. 17, T30N mesic 

R23W 

Native prairie sites 

Afton Remnant Washington: bluff! 1.6/1.6 
(AREM ) N 1/2 Sect. 35, mesic 

T28N R20W 

Cedar Creek Natural Anoka: S 1/2 sand 60.7/5 
History Area (CC) Sect. 34, T34N 

R23W 
Point Douglas Washington: mesic 0.410.4 
Cemetery (CEM) SE 1/4 Sect. 5 , 

T27N R20W 

Lost Valley State Washington: S 112 bluff 40.517 
Natural Area (LV) Sect. 21 and 

N 112 Sect. 22, 
T27N R20W 

(continued) 

M anagement, 
last bum Surroundi ngs 

burning; 1992 Oak savanna 
remnant; 
wetland, lawns 

brush cutting St. Croix bluff; 
and burning decidous woods 
since 1987; 
1989 
burning by oak savanna 
sections, 1990 

brush cutting com, soybeans, 
and burning part of CARP 
since 1988; planted in 1991 
1989 
brush cutting Old field, woods, 
burning by hay field 
sections since 
1991; 1992 

Forbs on site 

1,2,3,4,7, 9,10, 11,12, 
14,18,19,20,21,22,24, 
25,27,33,34,36,38,42, 
46,47, 48,49,50,58 

1,2,4,9,16, 36,37, 42, 
46,47,48, 50,54 

4,9,19, 25, 28,31,36, 38, 
39,42, 46, 47, 48,49,51 , 

7,9,11,21, 23,25,26,27, 
36,43,44,47,49,50,57 

1,4,6,7,8,9, 10, 13, 16, 
25,28, 29, 36,37,42,43, 
45,47,49, 50,56,58 

No. ofvisitsl 
collections 

12176 

12/49 

21/62 

21/50 

21/57 
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TABLE 2. Scientific and common names of Lepidoptera collected in this study. 
Nomenclature follows Scott (1984), Opler & Krizek (1984) and Covell (1984). 

Hespe riidae 

Atrytone logan (Edw.), Delaware Skipper 
Euphyes conspicua (Edw.), Black Dash 
Euphyes vestris (Boisd.), Dun Skipper 
Hesperia leonardus leonardu8 Harris , Lconard's Skipper 
Hesperia leonardus pawnee Dodge, Pawnee Skipper 
Polites coras (Cr. ), Peck's Skipper 
Polites origines (Fabr.), Crossline Skipper 
Polites themistocies (Latr.), Tawny-Edged Skipper 
Wallengrenia egeremet (Scudder), Broken Dash 
Epargyreus clams (Cr.), Silver Spotted Skippe r 
Thoryhes pylades (Scudder), Northern Cloudy Wing 

Pieridae 

Colias eurytheme Boisd., Orange Sulphur 
Colias philodice Godart, Clouded Sulphur 

Lycaenidae 

Celastrina ladon (L.), Spring Azure 
Satyrium edwardsii (Gr. & Rob.) , Edwards' Hairstreak 
Callophrys gryneus (Hubner), Olive Hairstreak 
Harkenclenus titus (Fahr.), Coral Hairstreak 

Nymphalidae 

Phyciodes tharos (Drury), Pearl Crescent 
Nymphalis milheni (Godart), Milberfs Tortoiseshell 
Vanessa cardui (L.), Painted Lady 
Speyeria aphrodite (Fabr.), Aphrodite Fritillary 
Speyeria cyhele (Fabe), Great Spangled Fritillary 
Cercyonis pegala (Fabr.), Wood Nymph 
Asterocampa celtis (Boisd. & Lec.) , Hackberry Butterfly 

Sphingidae 

Henwris diffinis (Boisd.), Snowberry Clearwing 
Henwris thyshe (Fabe ), Hummingbird Clearwing 

Noctuidae 

Alypia octorrwcuiata Fabr., Eight-Spotted Forester 

Ctenuchidae 

Cisseps ju/vicollis (Hubner), Yellow-Collared Scape Moth 

(AREM, CEM, ASP and LLRP) are burned aU at once. The ASP and CARP reconstruc
tions were mowed for two years follOWing planting, but now are managed by burning. 
Brush cutting is done as needed hut does not replace burning on any sitc. 

H is possible that the reconstructed sites do not provide suitable habitat for these obli
gate species. The reconstructions tend to b e more mesic than the most speCieS-rich native 
sites (CC and AHEM ), and five of the eight prairie obligates are reported to be restricted 
to xeric sites by Panze r e t al. (1995): Polites origines and Hesperia I. ieonardus to xeric 
prairie; Harkenclenus titus to xeric/mesic prairie; Saty-num edward~ii to savanna; and Tho
ryhes pylades to sand savanna. Hesperia leonardus pawnee and Callophn/s grynel1s also 
are found in xelic areas (Orwig 1992). Only two of the obligate species collected are re 
ported by Panzer e t al. from mesic sites: Euphyes cons-picua from sedge meadow and 
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TABLE 3. N umber of individual Lepidoptera species on each prairie site, and their 
nectar plants. Numeric plant abbreviations follow those given in Table 1. Superscript 1 = 
reshicted to prairie habitats (Orwig 1992). Superscript 2 = high or moderate remnant re-
liance (Panzer et al. 1995). 

Native :.:ites ReCollstnlc:tioll s 

Species AREM CC CEM LV ASP CARP CHR LLRP Nf'ctar Plant's 

Alypia octomaculata 1 34 
Atrytone logan 4 1 2 3 2 15, 36, 39, 46, .55 
Asterocampa celtis 1 36 
Callophrys gryneus 2 1 42 
Celaotrina ladon 1 1 
Cereyonis pegala 1 1 1 
Cisseps fulvieollis 2 6 1 4 2 1 1, 9, 28, 42, 46, 

47,48,49, .50 
Colias eurytheme 1 1 1 1 5 10, 11, 28, 29, 

:33, 46, 48 
Colias philodiee 1 5 1 9,10, 25, 28 
Epargyreus clarus 2 1 1, 36 
Euphyes eonspicua2 1 39 
Euphyes vestris 1 5 1 1,36,42,46 
Harkenclenus titus2 4 28,42 
Hemaris diffinis ] 1 3 1,36,55 
Hemaris thysbe 1 1 36 
Hesperia I. leonardus 1,2 2 28,31 
Hesperia leonardus pawnee' 2 16 
Nymphalis milberti 1 8 
Phyciodes tharos ] 1 
Polites eoras 1 38 
Polites origines 1.2 1 36 
Polites themistocles 1 36 
Satyrium edwardsii 1.2 4 11 1, 4,42,46 
Speyeria aphrodite2 2 1 28,36 
Speyeria cybele 1 36 
Thorybes pylades2 1 1 1,39 
Vanessa cardui 3 4 1 1 1, 14, 27, 28, 50, 

.53,5.5 
Wallengren:ia egeremet 1 1 1 36 

Speyeria aphrodite from mesic praiJie (S. aphrodite was collected from the mesic recon
struction CARP-the only obligate individual found on a reconstruction). Beyond these 
associations with general prairie types, spe Cific interactions with foodplants (both larval and 
adult), or larval-tending ants may be required for establishment of certain species, as has 
been demonstrated for other rare Lepidoptera species (Arnold 1983, Cushman & Murphy 
1993). Callophrys gryneus may be absent from the reconstructions due to the absence of 
its larval foodplant, eastern red cedar (juniperus virginiana) (Opler & Krizek 1984). 

Alte rnatively, the obligate species may not have reache d these reconstructions yet. But
terfly populations in some fragmented habitats have diminished mobility (Dempster 
1991), and Cushman and Murphy (1993) suggest that dispersal ability is espeCially limited 
among Iycaenids. Mobility may be influenced by species-specific behavior, such as reluc
tance to leave larval foodplants (Arnold 1983). Colonization of new habitat patches by 
these Lepidoptera may be an infrequent event that occurs during "rare years of explosive 
dispersal" as describcd by Ehrlich and Murphy (1987) for Ettphydryas editha. More study 
of the basic biology and mobility of each species is required before we can predict whether 
prairie obligate butterflies will be able to colonize prairie reconstructions. 
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YOU CAUGHT WHAT IN YOUR BACKYARD? 

Additional key words: Electrostrymon angelia, Ministrymon azia, Dryas iu/ia, 
Florida, dispersal. 

What butterflies are in your back yard? This question has been asked before in the 
pages of the Journal (Howe 1959) and many subsequent notes. Howe identified 64 butter
fly species on a nine-acre plot in Kansas, at the time a truly impressive feat. We also 




