
Diptera Families of British Columbia 11

Forest Science Program
Executive Summary

Project Title:
Insect Families of British Columbia

(Diptera Families of British Columbia - Project title for 2005/06)
FSP Project Number: Y062001

PROJECT PURPOSE AND MANAGEMENT IMPLICATIONS
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 aim of this research is to develop user friendly, illustrated keys to all the families of
insects in the province. The research deals with 29 Orders, and will provide synoptic
descriptions, summaries of biology and ecology of some 520 families, highlighting their
ecological role and economic importance, and high profile species, and specialized literature that
can be used for determinations are noted. The purpose of this year, was to deal with the Order
Diptera (True Flies), of which there are 94 families so far reported in the province.

The Diptera includes not only phytophagous pests, such as gall midges (Cecidomyiidae),
useful predators such as dance flies (Empidae) and robber flies (Asilidae), and parasites involved
in natural biological control (Tachinidae), but also there are many families whose larvae are
important in soil and litter biology. Being concerned with the processing of decaying vegetation
and wood, these latter flies are essential elements of forest biodiversity.

While the identity and activity of a few of the forest diptera are well known, most have
been little studied, and their ecosystem roles have not been determined. Although some of this
deficiency is owing to a general lack of emphasis on total ecosystem function and dynamics, it is
well known that lack of identification manuals has severely hindered these studies. There is no
convenient publication on this group in British Columbia, and no key to the families readily
available. A workable key to families is the first step to species identification.
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PROJECT START DATE, LENGTH OF PROJECT, AND FORMER PROJECT
NUMBERS AND FUNDING SOURCES

Initially approved for 5 years of funding by Forest Renewal of British Columbia ((FRBC)
in 2001-02, it was supported one year (2001-02) by FRBC, then one year (2002-03) by Forest
Innovation Initiative (FII), and now two years (2004-05 and 2005-06) by Forest Science Program
(FSP), with the coming year, 2006-07 also approved, and work begun.

PROJECT SCOPE AND REGIONAL APPLICABILITY
To date, the research has covered the Apterygota (17 families), Exopterygota (144

families), part of the Exopterygota (102 families), Coleoptera (99 families), and this year is
treating the 94 families of Diptera. Over the coming year the aim is to consider the Lepidoptera
56 families) and Neuropteroid insects (13 families), so completing the project.

As with the previous year, contact was continuing with members of the FSP
Sustainability PAC to assess industry interest in having draft text for checking. The Forest
Industry was also contacted directly with help of Drs. D. Hebert and W. Klenner. BC Ministry of
Forests centres were contacted through Dr. T. Shore, and our project partners Drs. R. Bennett
and W. Klenner. The federal forest centres were engaged through Dr. L. Humble (Victoria), and
Dr. D. Langor (Edmonton). University input was available via Drs. M. Isman and J. McLean
(UBC), S. Lindgren (UNBC), J. Spence (UA) and N. Winchester (UVic).

Professional entomologists were 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, assured additional use, testing and awareness.

The Diptera web site (http//www.zoology.ubc.ca/bcdiptera) will be cross-linked to
FETCH21, the forest entomology web site maintained by Dr. John McLean (Faculty of Forestry,
UBC), the professional entomology web site maintained by the Biological Survey of Canada
(Terrestrial Arthropods), and the industry web site maintained by FORREX.

METHODOLOGY OVERVIEW FOR ORDER DIPTERA
The higher classification of the Diptera is in flux. That used here is from Wood and Borkent

(1989) for the suborder Nematocera (lower Diptera) and from Yeates and Weigmann (2005) for the
suborder Brachycera (higher Diptera). While Yeates and Weigmann (2005) indicate that the
suborder Nematocera is a paraphyletic grouping, the exact relationship of the lower fly families is
not certain. Thus we have deferred to the older higher classification of Wood and Borkent (1989)
for this group. This amalgam of higher classification schemes is also being followed for the Manual
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of Central American Diptera, which is being developed (B.V. Brown, pers. com.).

There is also some controversy as to whether some of the families are monophyletic. In
such cases we have followed, in large part, the family classification presented in the Manual of
Nearctic Diptera to allow for the use of its generic level keys, but noted the controversy in the
discussion of the respective families. As well, we have used some traditional artificial higher
groupings, such as Aschiza, in the development of the family keys to make the keys more user-
friendly. This is owing to the fact that many of the characters that indicate the true evolutionary
relationships of some fly families are genitalic and/or molecular, both of which would make a
key unnecessarily awkward to use.

We follow convention in writing the English names of Diptera as two words (crane fly,
house fly), and when describing fly structure, we use the terminology of McAlpine (1981).

Ninety-two of the 94 family illustrations are reproduced with the permission of the Minister
of Public Works and Government Services Canada, 2006, and taken from the Manual of Nearctic
Diptera, Volume 1, Research Branch, Agriculture & Agri-food Canada, Monograph No. 27, 1981,
and Manual of Nearctic Diptera, Volume 2, Research Branch, Agriculture & Agri-food Canada,
Monograph No. 28, 1987. Reproduction of the remaining two illustrations are as follows: Family
Oreolepidae (permission given by J. Zloty), and Family Asilidae (permission given by R.A.
Cannings).

The systematic entomological work was split evenly between R.A. Cannings and G.G.E.
Scudder. Cannings and Scudder gathered the appropriate information, and made contact with
appropriate experts. All illustrations were compiled and formatted by L. Lucas, who also was
responsible for manuscript preparation and website development. Scudder managed the project,
with infrastructure support and office space provided by UBC.

As well as consulting the available literature, actual specimens were studied to check key
characters. Thus, the project entailed considerable original research on extant specimens. These
were available in the Royal British Columbia Museum and Pacific Forestry Centre in Victoria,
the Spencer Entomological Museum at the University of British Columbia in Vancouver, and in
the Canadian National Collection of Insects, housed in Agriculture & Agri-Food Canada in
Ottawa. We arranged for study space at all locations, and obtained appropriate permits.

INTERIM CONCLUSIONS/RESULTS
The illustrated keys to the families of Diptera in British Columbia, and the descriptions of

these families, are available to researchers, managers, extension workers in the forest industry,
and all others in industry interested in forest biodiversity. In addition, we know that our work has
broad appeal and application to amateurs, other professionals and the general public.

Our aim is to publish this on the website we are developing for the Insect Families of
British Columbia. However, this website is undergoing modifications as we are discussing
including his in E-Fauna and so, for now, it has been posted as a 'stand alone' website at
http://www.zoology.ubc.ca/bcdiptera.

http://www.zoology.ubc.ca/bcdiptera
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As descriptions and keys were completed, we have had these checked by dipterist expert,
John Swann, and others familiar with the taxa involved. For this we had the support of the
Biological Survey of Canada (Terrestrial Arthropods), and working through the Canacol
Foundation and other agencies we had expert dipterists that gave technical help.

Our project partners, L. Humble (Canadian Forest Service); R. Bennett, and W. Klenner
(BC Ministry of Forests) assisted us in various ways such as providing information, and
checking keys and information on biology. They will also help us contact potential users, that
will be asked to test the keys.

For this purpose, we will continue to work closely with UBC Department of Zoology and
Faculty of Forestry staff, various NGOs, universities (UNBC, UVic, SFU), schools, societies and
First Nations, especially the Osoyoos Indian Band. These, and the many other groups that we are
associated with are keen to test our keys and have our information on insect biology. There are a
large number of professional and amateur entomologists across the country and abroad that know
of this project and are keen to participate.

It should be noted that extension work will continue throughout the year by use of
electronic transmission and hard-copy material being sent out. B.C. Ministry of Forestry centres
will be contacted through Chris Guppy, Terry Shore and David Trotter, and our project partners
Dr. R. Bennett and Dr. W. Klenner. The federal forestry centres will be engaged through Dr. L.
Humble in Victoria and Dr. D. Langor in Edmonton. Dr. N. Winchester at the University of
Victoria, Dr. I. Isman and Dr. John McLean at the University of British Columbia, Dr. S.
Lindgren at the University of Northern British Columbia, and faculty at Simon Fraser University
have agreed to use and circulate the material to both graduate and undergraduate student users.
Through Boreus, the Newsletter of the Entomological Society of British Columbia, all
entomologists in the province were informed about the project and invited to contribute. A
similar notice in the Newsletters of the Entomological Society of Canada, and the Biological
Survey of Canada (Terrestrial Arthropods) likewise informed all entomologists across this
country and elsewhere in the world.

Through our memberships, 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 will know of our work and will use the 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) will assure dissemination of information and use by these conservation
projects.

Ongoing research, education and public display projects we have with the Osoyoos
Desert Society (ODS), will use our work. Joanne Muirhead will use them in the schools program
run by the ODS. Furthermore, the staff of the Spencer Entomological Museum at the University
of British Columbia, and those at the Royal British Columbia Museum tested our keys and used
the materials we produced in their outreach programs with schools, and nature centres.
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Through the Federation of BC Naturalists, and the many affiliate regional societies, we
have been in contact with the naturalists throughout the province. Through the Osoyoos Indian
Band and the staff at the Nk'Mip Desert and Cultural Centre, we have worked with First Nations.

ADDITIONAL CONTACT INFORMATION
The Diptera web site (http//www.zoology.ubc.ca/bcdiptera) will be cross-linked to

FETCH 21, Faculty of Forestry, UBC
(http://www.forestry.ubc.ca/fetch21/fetch21/FETCH21.html), the professional entomology web
site maintained by the Biological Survey of Canada (Terrestrial Arthropods) (http://www.esc-
sec.org), and the industry web site maintained by FORREX (http://forrex.org).


