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Supplementary material

Appendix 1 
Environmental conditions that can create spurious effects on black light trapping of adult Lepidoptera (moths) were very similar between 
years.

2004–2005 (11 dates) 2005–2006 (15 dates) 2006–2007 (21 dates)

t-statistic p t-statistic p t-statistic p

Moonlight 0.79 0.45 0.07 0.94 0.32 0.76

Temp 1.11 0.29 1.26 0.23 0.41 0.71

Rainfall 0.34 0.75 1.53 0.15 0.38 0.71

Appendix 2 
Results of ANOVAs testing for structure in Lepidoptera population dynamics from seven hypothetical sources (each row of table), with 
commas used to separate degrees of freedom (DF) for groups from those for error. Asterisks indicate significance at p < 0.05 (not control-
ling for family-wide error rates). Analyses were performed for each pair of years separately.

2004–2005 2005–2006 2006–2007

Group definition DF F DF F DF F

Family 9,63 1.33 9,70 1.34 9,88 1.29

Subfamily 19,49 1.95* 19,53 0.89 22,70 2.06*

Larval season 2,65 3.14* 2,71 0.12 2,82 0.63

Flight season 3,71 2.89* 3,78 0.38 3,96 1.28

Overwinter life stage 2,63 3.14* 2,68 0.04 2,75 0.7

Host category 5,68 0.44 5,74 0.32 5,91 0.69

Preferred host 11,45 0.78 12,48 0.91 12,60 1.35
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Appendix 3 
Correlation among moth abundances [Ln(moths × trap–1 × yr–1 + 1) captured in black light traps at three sites (HB, MS and RP] across 
four years (2004–2007). All correlations were significant at a family wide error rate of π = 0.05, corresponding to a comparison-wise 
error rate of α = 0.0001.

HB 04 MS 04 RP 04 HB 05 MS 05 RP 05 HB 06 MS 06 RP 06 HB 07 MS 07 RP 07

HB 04 1.00

MS 04 0.91 1.00

RP 04 0.94 0.93 1.00

HB 05 0.74 0.70 0.71 1.00

MS 05 0.64 0.70 0.65 0.79 1.00

RP 05 0.74 0.73 0.77 0.84 0.84 1.00

HB 06 0.73 0.70 0.74 0.79 0.77 0.83 1.00

MS 06 0.75 0.75 0.73 0.64 0.76 0.70 0.85 1.00

RP 06 0.72 0.68 0.74 0.62 0.68 0.76 0.86 0.86 1.00

HB 07 0.75 0.69 0.73 0.75 0.70 0.78 0.90 0.78 0.81 1.00

MS 07 0.77 0.78 0.79 0.70 0.78 0.79 0.86 0.83 0.82 0.91 1.00

RP 07 0.77 0.72 0.80 0.70 0.69 0.81 0.87 0.75 0.83 0.92 0.90 1.00
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Appendix 4 
Comparisons of moth captures from six black light traps deployed at three sites in the White Mountains of New Hampshire, USA. Points 
represent species (total captures over 4 yr from 2004 to 2007), with abundances expressed in units of Ln(moths × trap–1 × 4 yr–1 + 1). 
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Appendix 5 
ANOVA results for moth abundance [Ln(moths × trap–1 × yr–1 + 1)] with respect to year, site, Lepidoptera species and trap within site 
(all sources except year treated as random effects). The variance structure in moth abundance was dominated by variation among spe-
cies. Contributions from sites, year × site interactions, and traps locations with sites were minimal. Variation attributable to spp. × year 
interactions reflects differential sensitivity of some species to interannual variation (Fig. 2). 

Source DF MS F p % variance

Year 3 20.07 8.24 <0.0001 –

Site 2 1.27 1.18 0.33 0

Year × Site 6 0.51 2.52 0.02 0

Spp. 120 33.11 12.86 <0.0001 68

Year × Spp. 360 2.13 10.51 <0.0001 17

Site × Spp. 240 0.65 3.20 <0.0001 3

Year × Site × Spp. 720 0.20 1.23 0.0007 1

Trap[Site] 3 0.29 1.74 0.16 0

Error 1449 0.17 9
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References used for natural history information of Lepidoptera 
species listed in Appendix 6.

Armstrong, J. A. and Ives, W. G. H. 1995. Forest insect pests of Canada. 
– Natural Resources Canada, Canadian Forest Service, and Science 
and Sustainable Development Directorate, Ottawa.

Baker, W. 1972. Eastern forest insects. – USDA Miscellaneous Publica-
tions no. 1175.

Beutenmüller, W. 1898. Descriptive catalogue of the Bombycine moths 
found within fifty miles of New York City. – Am. Mus. Nat. Hist. 
Bull. 10: 353–448.

Beutenmüller, W. 1901. Descriptive catalogue of the Noctuidae found 
within fifty miles of New York City. – Am. Mus. Nat. Hist. Bull. 14: 
229–312.

Bunker, R. 1877. Notes on the egg, larva and pupa of Smerinthus modesta. 
– Can. Entomol. 9: 210–211.

Carter, D. J. 1992. Butterflies and moths. – Dorling Kindersley, Lon-
don.

Covell, C. V. 1984. A field guide to the moths of eastern North America. 
– Houghton Mifflin, Boston.

Craighead, F. C. 1950. Insect enemies of eastern forests. – USDA Miscel-
laneous Publ. No. 657.

Crumb, S. E. 1926. The bronzed cutworm (Nephelodes emmedonia Cram-
er) (Lepidoptera). – Proc. Entomol. Soc. Wash. 28: 201–207.

Crumb, S. E. 1929. Tobacco cutworms. – Tech. Bull. U.S. Dept Agric. 
88: 1–176.

Crumb, S. E. 1956. The larvae of the Phalaenidae. – U.S. Dept. Agric. 
Tech. Bull. 1135.

Dethier, V. G. 1942. Notes on the life histories of five common Ge-
ometridae. – Can. Entomol. 74: 225–234.

Dyar, H. G. 1889. Preparatory stages of Euplexia lucipara, Linn. – Can. 
Entomol. 21: 137–138.

Dyar, H. G. 1894. Descriptions of certain Lepidopterous larvae. – Proc. 
Boston Soc. Nat. Hist. 26: 394–403.

Dyar, H. G. 1904. The Lepidoptera of the Kootenai district of British 
Columbia. – Proc. U.S. Nat. Mus. 27: 776–938.

Edwards, H. and Elliot, S. L. 1883. On the transformations of some spe-
cies of Lepidoptera. – Papilio 3: 125–136.

Ferguson, D. C. 1955. The Lepidoptera of Nova Scotia, part I (Mac-
rolepidoptera). – Nouvelle-Écosse, Halifax.

Ferguson, D. C. 1972. Bombycoidea (Saturniidae). – In: Dominick, R. 
B. et al. (eds), The moths of America north of Mexico, fasc. 20.2. 
EW Classey, London.

Ferguson, D. C. et al. 1999. Moths of North America. – Northern Prairie 
Wildlife Research Center.

Fitzgerald, T. D. 1995. The tent caterpillars. – Cornell Univ. Press.
Fletcher, J. 1889. Popular and economic entomology, no. 3: cut-worms. 

– Can. Entomol. 21: 117–120.
Forbes, W. T. M. 1923. Lepidoptera of New York and neighboring states, 

part I: primitive forms, Microlepidoptera, Pyraloids, Bombyces. – 
Cornell Univ. Agric. Exp. Station.

Forbes, W. T. M. 1948. Lepidoptera of New York and neighboring states, 
part II: Geometridae, Sphingidae, Notodontidae, Lymantriidae. – 
Cornell Univ. Agric. Exp. Station.

Forbes, W. T. M. 1952. Lepidoptera of New York and neighboring states, 
part III: Noctuidae. – Cornell Univ. Agric. Exp. Station.

Forbes, W. T. M. 1960. Lepidoptera of New York and neighboring states, 
part IV: Agaristidae through Nymphalidae including butterflies. – 
Cornell Univ. Agric. Exp. Station.

Franclemont, J. G. 1973. Mimallonoidea and Bombycoidea. – In: Do-
minick, R. B. et al. (eds), The moths of America north of Mexico, 
fasc. 20.1. EW Classey, London.

Fyles, T. W. 1899. Early stages of Trigonophora periculosa, Gn. – Can. 
Entomol. 31: 47–48.

Godfrey, G. L. 1972. A review and reclassification of caterpillars of the 
subfamily Hadeninae (Lepidoptera: Noctuidae) of America North of 
Mexico. – Washington.

Goodhue, C. F. 1886. Notes on the larvae of Harrisimemna sexguttata. – 
Can. Entomol. 18: 58–59.

Handfield, L. 1999. Le guide des papillons du Québec. – Broquet, Ot-
tawa.

Hawley, I. M. 1918. Insects injurious to the hop in New York. – Ithaca.
Hodges, R. W. 1971. Sphingoidea: – In: Dominick, R. B. et al. (eds), 

Hawkmoths. The moths of America north of Mexico, Fasc. 21. EW 
Classey, London.

Kingsley, J. S. 1884. The standard natural history. – S. E. Cassino, Bos-
ton.

Kitching, I. J. 1987. Spectacles and silver ys: a synthesis of the systemat-
ics, cladistics and biology of the Plusiinae (Lepidoptera: Noctuidae). 
– Bull. Br. Mus. Nat. Hist. Entomol. 54: 75–261.

Krogerus, H. 1954. Investigations on the Lepidoptera of Newfoundland. 
I. Macrolepidoptera. – Acta Zool. Fenn. 82: 1–80.

Lafontaine, J. D. 1998. The moths of America north of Mexico, fasc. 27.3 
Noctuoidea (Noctuidae). – EW Classey, London.

Lafontaine, J. D. 2004. Mimallonoidea; Bombycoidea. – In: Hodges, R. 
W. (ed.), The moths of America north of Mexico, fasc. 27.1. EW 
Classey, London.

Lafontaine, J. D. and Poole, R. W. 1991. Noctuoidea, Noctuidae (part). 
– In: Dominick, R. B. et al. (eds), The moths of America north of 
Mexico, fasc. 25.1. EW Classey, London.

Lintner, J. A. 1872. Entomological contributions no. 3. – Annu. Rep. NY 
State Mus. Nat. Hist. 26: 117–192.

Maier, C. T. et al. 2004. Caterpillars on the foliage of conifers in the 
northeastern United States. – USDA Forest Service, Forest Health 
Technology Enterprise Team, Connecticut Agricultural Experiment 
Station.

Martinat, P. J. 1984. The effect of abiotic factors on saddled prominent, 
Heterocampa guttivitta (Walker), (Lepidoptera: Notodontidae) popu-
lation biology. – State Univ. of New York College of Environmental 
Science and Forestry, Syracuse.

Martineau, R. 1984. Insects harmful to forest trees. – Multiscience Publ., 
Canada.

McDunnough, J. 1933. Notes on the early stages of certain noctuid and 
geometrid species. – Can. Entomol. 65: 121–126.

McGuffin, W. C. 1958. Larvae of the Neararctic Larentiinae (Lepidop-
tera: Geometridae). – Can. Entomol. 90: 1–104.

McGuffin, W. C. 1972. Guide to the Geometridae of Canada (Lepidop-
tera). II. Subfamily Ennominae. – Mem. Entomol. Soc. Can. 86: 
1–159.

McGuffin, W. C. 1977. Guide to the Geometridae of Canada (Lepidop-
tera). II. Subfamily Ennominae. – Mem. Entomol. Soc. Can. 101: 
1–191.

McGuffin, W. C. 1981. Guide to the Geometridae of Canada (Lepidop-
tera). II. Subfamily Ennominae. – Mem. Entomol. Soc. Can. 117: 
1–153.

McGuffin, W. C. 1987. Guide to the Geometridae of Canada (Lepidop-
tera) II Subfamily Ennominae. – Mem. Entomol. Soc. Can. 138: 
1–182.

McGugan, B. M. 1958. Forest Lepidoptera of Canada. – Ottawa.
Metcalf, C. L. and Flint, W. P. 1962. Destructive and useful insects: their 

habits and control, 4th ed. – McGraw-Hill.
Miller, J. and Hammond, P. 2000. Macromoths of northwest forests and 

woodlands. – U.S. Dept of Agriculture, Forest Service, Forest Health 
Technology Enterprise Team, Morgantown, WV.

Mitchell, R. T. et al. 1987. Butterflies and moths. – Golden Books.
Morris, R. F. 1980. Butterflies and moths of Newfoundland and Labra-

dor. – Canadian Government Publishing Centre, Canada.
Mosher, E. 1917. Pupae of some Maine species of Notodontoidea. – Re-

port of the Maine Agricultural Experiment Station, Bulletin 259.
Packard, A. S. 1891. Insects injurious to forest and shade trees. – U.S. 

Dept of Agriculture, 5th Report of the United States Entomological 
Commission, Bulletin 7.

Packard, A. S. 1895. Monograph of the Bombycine moths of America 
north of Mexico, including their transformations and origin of the 
larval markings and armature. – Mem. Nat. Acad. Sci. 7: 5–390.

Robinson, G. S. et al. 2002. Hostplants of the moth and butterfly cat-
erpillars of America north of Mexico. – Mem. Am. Entomol. Inst. 
69: 1–824.

Saunders, W. 1869. Entomological notes: paper no. 1. – Can. Entomol. 
1: 3–6.



12

Saunders, W. 1873. On the larvae of Plusia balluca. – Can. Entomol. 5: 
10–11.

Scoble, M. J. 1992. The Lepidoptera. – Oxford Univ. Press.
Smith, J. B. and Dyar, H. G. 1898a. Contributions toward a monograph 

of the Lepidopterous family Noctuidae of boreal North America. – 
Proc. U.S. Nat. Mus. 21: 1–194.

Smith, J. B. and Dyar, H. G. 1898b. Contributions toward a monograph 
of the Lepidopterous family Noctuidae of boreal North America; A 
revision of the species of Acronycta (Ochsenheimer) and of certain 
allied genera. – Proc. U.S. Nat. Mus. 21: 1–194.

Thaxter, R. 1883. Descriptions of some Noctuid larvae found on Cutt’s 
Island, Maine. – Papilio 2: 9–10.

USDA. 2001. Geometroid caterpillars of northeastern and Appalachian 
forests. – GPO, WA.

Wagner, D. L. 2005. Caterpillars of Eastern North America. – Princeton 
Univ. Press.

Wagner, D. L. et al. 1997. Caterpillars of eastern forests, Morgantown, 
West Virginia. – U.S. Dept of Agriculture, Forest Service, National 
Center of Forest Health Management, Morgantown, WV.

Wright, A. 1993. Caterpillars. – Houghton Mifflin, Boston.


