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ABSTRACT 

Arthropods dominate terrestrial ecosystems in diversity of type, diversity of function, and 
in abundance of individuals. In forested ecosystems in western North America, arthropods 
constitute about 85% of the species richness. Unfortunately, this is largely an invisible diversity, 
unless they become pests. However, these arthropods, mostly insects, participate in the 
functioning of all trophic levels, except primary production. They play essential roles in food 
chains, ecosystem function and ecosystem stability. Thus in order to understand the relevance of 
this vast diversity in sustainable forest management, and the effectiveness of stand-level structure 
and habitat in maintaining this diversity, it is essential to be able to identify the elements of this 
biodiversity. The project this year completes the keys to the families of insects known to occur in 
British Columbia. 

 
INTRODUCTION 

The aim of this research on the Insect Families of British Columbia was to develop user 
friendly, illustrated keys to all the families of insects in the province. The research dealt with 29 
Orders, and provides synoptic descriptions, summaries of biology and ecology of some 520 
families, highlighting their ecological role and economic importance. 

 
The previous four year’s research has covered the Apterygota (17 families), Exopterygota 

(144 families), part of the Exopterygota (288 families), and this year we have dealt with an 
additional 74 families in the Exopterygota: 54 Lepidoptera, 12 Neuropteroid insects representing 
the Orders Megaloptera, Raphidioptera, and Neuroptera, and one Mecoptera, seven Siphonaptera, 
and one Strepsiptera. 

 
METHODS 

Team Members consisted of entomologists: Dr. Geoffrey G.E. Scudder (UBC), 
Dr. Robert A. Cannings (RBCM), and editor, web-master, and Biological Illustrator: 
Launi Lucas, (UBC). The work was divided and completed as follows: 
 
First Quarter (April 1-June 30, 2006) 

Drs. Scudder and Cannings prepared descriptions and keys to the Orders 
Megaloptera, Raphidioptera, Neuroptera, Strepsiptera, Mecoptera and Siphonaptera. 
Lucas prepared text and formatted descriptions and keys for draft of final publication and 
web site, and provided illustrations to the 22 families contained in these 6 orders. These 
accounts were then sent to project partners and systematic experts for checking. 
 
Second Quarter (July 1-Sept. 30, 2006) 

Drs. Scudder and Cannings prepared descriptions to the Order Lepidoptera: 16 
families (Suborder Zeugloptera to Lyonetiidae in the Ypnomeutidae (Ditrysia)). Lucas 
prepared text and formatted descriptions and illustrations for draft of final publication and 
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web site. These accounts were then sent to project partners and systematic experts for 
checking. Lucas also updated text and figures from First Quarter and these were sent to 
extension contacts for comment. 
 
Third Quarter (October 1-December 31, 2006) 

Drs. Scudder and Cannings prepared descriptions to the Order Lepidoptera: 18 
families (Ditrysia superfamilies Gelechioidea to Pterophoroidea). Lucas prepared text and 
formatted descriptions and illustrations for draft of final publication and web site. These 
accounts were then sent to project partners and systematic experts for checking. Lucas 
also updated text and figures from the Second Quarter and these were sent to extension 
contacts for comment. 
 
Fourth Quarter (January 1, 2007-March 31, 2007) 

Drs. Scudder and Cannings prepared descriptions to the Order Lepidoptera: 20 
families (Ditrysia superfamilies Thyridoidea to Noctuoidea), and a draft key to the 
families of Lepidoptera. Lucas prepared text and formatted descriptions, key and 
illustrations for draft of final publication and web site. These accounts were then sent to 
project partners and systematic experts for checking. Lucas also updated text and figures 
from the Third Quarter and these were sent to extension contacts for comment. 
 
DISCUSSION 

The Neuropteroid Orders include several families of predators, such as the 
Chrysopidae (green lacewings) and Hemerobiidae (brown lacewings) that are important 
in natural biological control. Georeferenced distributional information on all the species 
in British Columbia has already been assembled. There is a good annotated checklist for 
the North American species (Penny et al. 1997. Proc. Calif. Acad. Sci. 50(3):39-114) and 
good systematic literature. The parasitic Strepsiptera are well covered by R.M. Bohart 
(1941, Univ. Calif. Publ. Ent. 7:91-159) and J. Kathirithamby (1989, Syst. Entomol. 
14:41-92), while the majority of the Mecoptera (scorpion flies), all in the genus Boreus 
are considered by N.D. Penny (1977, Univ. Kansas Sci. Bull. 51(5):141-217). The 
Canadian Siphonaptera (fleas), which are not only nuisance pests, but also vectors of 
disease and tapeworms are well covered by G.P. Holland (1985, Mem. Entomol. Soc. 
Can. 130). 

 
The Lepidoptera (butterflies and moths) with 54 families in British Columbia as 

presently recognized, are the most important and largest Order to be considered this year. 
Many species of Lepidoptera are well known pests of forests, agricultural and 
horticultural crops: some species of butterflies and moths are legally listed as at risk in 
the province. 

 
Major pests in the Arctiidae include the fall webworm and tussock moths. Flour 

moths and grain moths in the families Gelechidae and Pyralidae are pests in homes and 
warehouses. The Geometridae includes the hemlock looper, with the gypsy moth and 
satin moths in the Lymantridae being well known forest pests. Cutworms (Noctuidae) are 
important agricultural pests, as are hornworms (Sphingidae). Clothes moths (Tineidae) 
are a major concern to the homeowner and the clothing industry, and the Tortricidae 
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contains many forest pests, such as the spruce budworm, as well as fruit tree pests like the 
codling moth. 

 
Although there is a somewhat dated checklist of the Microlepidoptera of British 

Columbia (Llewellyn Jones, 1951, Entomol. Soc. Brit. Columbia Occ. Pap. 1:148 pp.), 
there is no readily available list of the Microlepidoptera in the province. The butterflies in 
British Columbia have been well covered by C.S. Guppy and J.H. Shepard (2001, 
Butterflies of British Columbia, UBC Press), but there is no similar treatment of the 
moths. 

 
The checklist of families of Lepidoptera in Appendix 6 is based on the tabulation 

by E. Munroe in Danks (ed. 1979, Canada and its Insect Fauna, Mem. Entomol. Soc. 
Can. 108:427-430), but the classification has been updated according to E.S. Nielsen and 
I.F.B. Common (1991, The Insects of Australia, CSIRO Second edition, pp. 817-915). 
The checklist was further revised based on input from our expert lepidopterist 
consultants, namely Drs. Don Lafontaine and Jean-François Landry of Agriculture 
Canada. 

 
Construction of keys to separate the 54 listed families of Lepidoptera in Appendix 

6 was a major challenge. Considerable help was again needed from expert lepidopterist 
consultants through the aegis of the Canacol Foundation. 

 
Resulting from discussions with our experts, a number of taxonomic problems, 

most of which have been solved, remain unclear in the Superfamily Gelechioidea as the 
experts still do not agree on how they should be split, and at the moment the families 
cannot be keyed out separately. 
 
CONCLUSION AND MANAGEMENT IMPLICATIONS: 
Linkages 

This project is linked to others that are studying arthropod diversity in forested 
ecosystems. Specifically by having Dr. L. Humble (Pacific Forestry Centre (PFC), 
Victoria) as one of the project partners, we have linkage to sampling projects in forest 
habitats in British Columbia carried out by the PFC. However, we have no work on the 
ground at any approved Long Term Research Installation. 
 
Extension 

After having the keys to families and family descriptions checked by our project 
partners, expert entomologists and extension contacts, we have met our immediate 
objective by posting our research on the UBC website (www.zoology.ubc.ca/bclepetal), 
and submitting a hard copy plus this technical report to the FIA-FSP Repository – MoFR 
Library. 

 
This website has been cross-linked to the forest entomology website maintained 

by Dr. John McLean (Faculty of Forestry, UBC), the professional entomology website 
maintained by the Biological Survey of Canada (Terrestrial Arthropods), and the industry 
website maintained by FORREX. 

http://www.zoology.ubc.ca/bclepetal
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The Forest Industry has also been contacted directly with help of Drs. D. Hebert 

and W. Klenner. BC Ministry of Forests centres has been contacted through Dr. T. Shore, 
and our project partners Drs. R. Bennett and W. Klenner. The federal forest centres have 
been engaged through Dr. L. Humble (Victoria), and Dr. D. Langor (Edmonton). 
University input will be available via Drs. M. Isman and J. McLean (UBC), S. Lindgren 
(UNBC), J. Spence (UA) and N. Winchester (UVic). 

 
Professional entomologists will be involved via the Entomological Society of 

Canada, the Biological Survey of Canada (Terrestrial Arthropods), and the Canacol 
Foundation. Through our membership, connections and projects with the Nature 
Conservancy, Nature Conservancy of Canada, Ducks Unlimited, the Land Conservancy, 
and The Nature Trust of British Columbia, these NGOs know of our work and products. 

 
Our participation in and connections with the BC Invertebrates Recovery Team, the Gary 

Oak Ecosystem Recovery Team (GOERT), and the South Okanagan-Similkameen Conservation 
Program (SOSCP), plus our outreach work with UBC, RBCM, the Federation of BC Naturalists, 
the Osoyoos Desert Society and the Osoyoos Indian Band at the Nk'Mip Desert and Cultural 
Centre, will assure additional usage, testing and awareness. 
 
Publication 

The eventual aim of this research is to produce a hard-copy publication through the 
Ministry of Environment and/or the Ministry of Forests. 

 
LITERATURE CITED: 

Literature has been cited in relevant sections within the final hard copy electronic 
document submitted to the FSP Repository, and in the web site. 


