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GUEST EDITORIAL

integrated Pest Management — Common Sense Revisited

by
F.L. McEwen*

Entomology is a dynamic and axciting science and both its dynamism and its excite-
ment flow jointly from the tremendous diversity of its subjects and the vanety of interests and
characteristics of those who pursue the study of insacts as a career. Because of the diversity
of insects an extensive taxonomy has developed bul one could equally, and much more
simply, devise a taxonomy that describes entomologists or the phases through which ento-
moiogisis have taken their subject. Included in such a classification would be several genera
of insect control specialists, the species of each genus having in common a belief that theirs is
the only way to go. There would be also a number of subspecies that evolved rather quickly
because of geographic and mantal isolation

This quick evolution of new species is one ol the reasons entomologisis are 50
dynamic. Witness the emergence of the pest management specialist and its subspecies,
integrated pest management, This subspecies was lirst reporied in Nova Scotia in the
mid-fifties but has now spread to every province in Canada and is especially active on
university campuses. What does this new subspecies do? 15 it really new or just a resurgence
ol a variety that approached extinction and was nol observed for a few decades? It would
appear that a bit of both are involved

The highly effective insacticides developed alter World War Il made insect control
appear simple, 80 simple in fact that éntomologists pursuing chemical methods ol pest
control were frowned upon by those species of entomologists involved in other pursuits. Fora
briel péniod parceptual isolation resulted and this continued until it became claar that neither
the chemical control species nor the other spacies could do the job by themseives. A
symbiosis was required and a niche developed in which a néw subspecies, integrated pest
management, could thrive.

The subspecies s characterized by some new fools lor ecological siudies. economic
thresholds, a surfeit of computers., some software that seems to work, and a systems
approach. This latter seems to involve repeated relations with other species. Ii is characher-
ized also by high sounding dogma from high profile bodies. It is described by the FAD Expert
Panel on Integrated Control as “A pest management system that, in the context of the
associaled environment and the population dynamics of the pest species, ulilizes all suitable
techniques and maintains the pest populations at levels below those causing economic
injury.” Dr. & 0. Pickett, the type specimen of the new subspecies characterized their goal “to
make blological and chemical control additive factors rather than replacing one with the
other.”

There 1= évery reason 1o believe that the HWﬂﬂ'MhﬂMﬁ-ﬂﬂltlmm
integrated pest managemant will do much to bring better judgement to pest control strate-
gies. Both new tools and new wisdom ane needed. | suspact, howeaver, they represent a
reappearance of a variety ol entomologists more common prior 10 World War 11, One could
find a lot of evidence to support this conclusion. | olfer only one item, a guote from the
Presidential Address of the Bth Annual Meeting of the Amerncan Association of Economic
Entomologists. In 1896, CH. Famald said I cannotl rid mysall of the conviction that n
economic entomology, God helps those most who most help themselves — those who make
themselvas most conversant with His laws, as exhibited in the life and habits of the insacts
they have to deal with, as well as the climatic and other conditions which affect them, in fact
the whols environment, and make the best poasible use of this knowledge in thair attempla 1o
destroy insects or hold them in check.”

Let's see to it that the subspecies does not again becoma threatened with extinction,

* Deprariiviead of Envivonnwencol Biefogy, Dwmverser of Guaelpdt, Guvipd, Cvivario NG 2
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LETTERS TO THE EDITOR
Oldest Scientific Society in Canada?

My purpose 1s 10 correct an impression conveyed in the programme of thie meeting last
autumn of the Canadian and American Societies. | believe the Roval Canadian Instilute,
founded in 1849 as the Canadian Instilule is the oldest scientific society in Canada. Indeed
ningé men among them Prolessor Croll, prolessor of chamistry and natural philosophy.
University of Toronto, and Rev. C.J P Bethune met at the Institule and decided on the
formation of the Entomological Society of Canada (later 1o becoma the Entomalogical
Society of Ontario). Rev, Bethune became the editor of the journal in 1868, Mareover the
Canadian Institute bagan publishing its journal in the 1850's, several years befora the Cana-
dian Entomologist appeared. The latter is probably the oldest specialized journal

Murray Fallis

Toromto, Ontario M5S 1A8

Presentations at Scientific Meetings

My experience al the Joint Meeting of the Canadian and American Entomological
Societies leads me to the unhappy conclusion that, in comparison with ecologists and
ornithologists, entomologists rank wery poorly in terms of the average quality ol paper
presentation. | thought it might be useful, therefore, 10 absiract from a handout prepared by
J. N M. Smith of the Zoology Department at the Liniversity of British Columbia, on “Giving a
Research Talk ”

There really are only two simplé rules lor presentation, and probably everyone attend-
ing professional meatings knows them. And yel, at least ong of these rules are violated in a
majority of the talks | heard at the recent Toronio meeting. The basic rules are
(1) Talks should nol be read, and
{2) Slides should have large. legible print (not typewritten)

Speaking Skilis. A good talk s presented to the audience, not the floor, wall, podium, or a
wrilten manuscript. Key features of good talks are enthusiasm, audibility, simplicity, good
timing and pace — and humor, Practice on your friends. Their comments can be a greal heip
and will build your conlidence for talking 10 strangers.

Subject Matter. Develop a clear siory=line. The components of a good talk are the same as lor
a good paper. Statement of the problem, methods, imporfant results, lake home message
Remember, if you find it difficull to decide how to nterprel some resull, an uninitiated
audience will have even more difficulty. But don't be af raid to leave some loose ends, talks that
provide all the answers can be boring. Your lalk should establish what tha next questions are.

Visual Aids. No matter how termble a spaaker you are or how nernvous you get, it is relatively

easy 1o prepare good visual aids. The following basic rules apply:

(a) Use large lettering. Check (o see if your lettering can be read at the back of a large and
pooriy-blacked-out room. Freehand lettering is usually adequate, or you can use Lofra-
$#0_a printing tape machine, or a stencil set. Freshand lettering which can be read is far
superior 1o typed letlering which can't be seen beyond the speaker's podium,

{b) Keepeach visual ald simple — a good rule of thumb is to make one point per aid. Only
write a3 much as you need 1o make thal poini

{c] Maximize the impact of each aid by the use of colour, arrows, cartoons, explanatory
sketches, and clearly distinct symbols. Use only a few colours, and do so consistently
throughout. Don't forget that some people are red/green colour blind.

id) Forgraphs, label axes closely and incorporate symbol keys into the graph. Cartoon-like
sketches as symbol keys can be very effective in reminding the listener what the lines or
bars represent.

(e} Do not use fypewritten malerial, especially if it is copied from a manuscript or book.
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Small blocks of typing can make good slides, il copied al high magnilication. use a
jumbo’ typewriter ball and a new ribbon,

{1}  Avoid presenting large tables (more than 3 rows and 3 columna). These are nearly always
the worst visual ads and yel they ane used frequently at prolessional meetings

(g) Leave an adequate margin around the edge of your material — if you crowd the screen,
impartant bits may get cut off

{h}  Dontuse figures or tables prepared lor written publication. Simplity them, by leaving out
detaled information and long caplions, eic

(i} Don't resd large blocks of writing from the projecior screen = if you do write statements
on your aids, keep them short and try 1o talk informally about what you have written
Don’t forget that your audience can read!

Batter communication through betler presentation might be a good motio for next
year's meeting

Judith H. Myers

Institute of Animal Resource Ecology
Universily of British Columbia
Vancouver, B.C. VBT 1WS

The Awkward Syllable: Pronunciation of Scientific Names

Al the combined mealing of the Entomological Sociaties ol Amearnica, Canada and
Ontano, Novembor-Decembar, 1982, | was dismayed by the almost incomprohensible render-
ing of sclentilic names by several of the speakers. In two cases | could nol determing what
insect, family, etc . was being discussed until the name or the specimen appeared on the
projection screen

Pronunciation of any sclentific name is not difficult providing thatl simple rules are
followsd. The well-known text-book “An Introduction to the Study of Insacts” by D_.J. Borror
and D M. DelLong, 1954, pages 65-67 contains these rulés

The words which mos! people tend 1o mispronounce contain syllables ending with the
letter “o" or where a vowel is used (o connect two words. The problem appears 1o be lack of
comprihension of what syllables are and how to break a word into syllables, Some speakers
tend to break words between consonants, when the usual, but not universal, case is that the
syllable ends with a vowel. The genenc name “Allonemobius™ (Allg-ne-mo-bi-us) seldom
causes problems though the subfamily name “Gomphocerinae”™ (Gom-pho-cer-in-ae) is
frequently mispronounced Gom-phoc-ér-in-ae. The name “Cocropa” 5 udually correctly
prongunced | Ce-cro-pi-a) and almost never (Ge-crop-ia) In these cases the accented sylla-
ble s the antepenullimate syllable, as the “o" ineach is 8 long "o". Where the vowel is short as
in Phianthus (Phi-lan-thus) the accented syllable i3 the penultimate one

This short note is not intended as a coursa in pronunciation, bul i wrilten in hopa that
students and professionals alike will pay more attention to proper pronunciation of scientific
namas. Speakers who learn fo pronounce names correctly will find that their efforts will be

appreciated.

VR Vickery

Lyman Entomological

Museum and Research Laboratory
Macdonald College

MGl University

Ste. Anne de Bellevue, P.Q. HBX 1C0

The Support and Funding of Research in Entomology:
The Entomological Rat Race

The suppoft and funding of entomological research is a complex matter which is not
necessarily perceived the same way by all interested parties. To make the point on the
subject, speakers from Agriculture Canada, Canadian Forestry Service, one provincial
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research organization, as well as Canadian and American universifies were asked to presant
their respective views at the 1982 Annual Meeting of the Acadian Entomalogical Society. The
quality of presentations, the interest of the participants and the appropriateness of the topic
{at the present time) when resources for research are limited and competition for those
resources is extremaly fierce, incited us to summarize the symposium for The Bulletin
Although the summary borrow heavily from the speakers’ presentations, the opinions express-
ed in it are those ol the Executive. For a complete texi. a limited number of the 1982
Procesdings of the Acadian Entomological Society are availlable free ol charge upon requoest

Since Confederation, research funding in Canada has been almost entirely a responsi-
bility of the federal government. Federal decisions and long term plans have, therefore, a
major impact on the relative importance of the varnous Canadian scientific disciplines now
and in the future. In enlomology, the lederal government's “status quo™ on positions is
causing great concern, As oullined in the 1881 repart of the President of the Entomalogical
Society ol Canada the lederal governmeni employed 350 entomologists in 1854 but lewer
than 140 in 1880 This concern is not neéw, In 1871, the Presidents of the Entomological
Society of America and the Entomological Society ol Canada expressed their worries aboul
the lack of positions for graduates in entomalogy

More recenily some people have argued that this perception of a drastic decline in
support for entomology may nol be 50 real There are at least some organirations, the
Canadian Foresiry Service, for example, which during the last 10 years have maintained their
level of funding for entomology and, in spite of severe adversity, have lempered thair [0sses in
people more in this field than perhaps any other. The CFS is even expecied io make a
complete recovery in lerms of person years over the next five years. If one compares today’s
statling with that of the 50's or 60's there appears to be a drastic decline in suppori. Butcan we
actually compare loday’s situation and its array of diverse spacialists with the 50°s and thair
generalists (a majority being professional entomologists)? Up until about 10 years ago.
wirtually all insect problems wene approached as exclusively entomological problems — lor
all infenis and purposes hnl‘lﬁr:ntu were ignored. Now these siluations aré treated as
integrated management p mseeiso, Most research organizations have narrowed thair
focus considerably in entomaological research: loday. research is restricled to a small number
of major pests. There are valid arguments for and against this change of approach, but one
thing is certain — it has undoubledly contributed 1o the perceplion of decreasing support for
entomology .

Although the support for entomology may not have declined in all areas, the lack of
increase in funding during better times is reason enowgh for enfomaologists to wonder aboul
the fulure ol their research programs in today's economy of high inflation and a weak
Canadian dollar. All entomological disciplines have advanced o the state wherne the techno-
iogies required to provide meaningful research data are no longer cheap. All would agres that
entomologists with creative minds need mare than a microscope and a goose-neck lamp.
Changes are ihe order of the day. Changes are brought along by the profession itsell as il
adjusts to modern timas and by society itsell

The responsibilities of research centers have been changed sigrificantly in recent
years. Entomological activities that are nol considered as research, such as exténsion work
and surveys, used to be included in the responsibility of federal govarnmants, bul thess are
now almost exclusively a provincial responsibility. This change in philosophy is not limited to
Canada. In the United States. changes in the orientation of entomological projects can be
expecied lo follow major shitts in funding priorities in the U.S. governmen!. Research funding
in agencies with a regulatory mission, such as the Environmental Prolection Agency, will be
greally reduced. agencies. such as the Departmant of Delense, will have larger research
budgets. and new opportunities will be available lor entomologists working on disease
veclors and insect problems in stored products: and agencies, such as the National Scionce
Foundation, will continue to fare well. For antomologists working in basic areas, opportuni-
ties still exist tor funding, but competition far tunds will remain fierce. For those working in
applied areas, or even basic areas on economically iImportant iNSeCEs. opportunities for
funding may be reduced. It is unlikely that the NSF will provide funding for agencies such as
agriculture, aven for basic research relalod to applisd problem areas

There is an assumption in both Canadian and Amencan administrations that indusiry
will increase their support of basic and apphed research as government suppor ievels off or
declines. This assumption is based on the fact that industiry has been the beneficiary of
resaarch at universitios where lunding has been pravided by governméant. Although industry
may contribute more 10 some aspects of research al universities, such as genetic engineernng,
the current sxpactations for heavy involvement are likely (o be overly oplimistic. Furthermaorng,
as with genelic engineering, industry is likely to concentrate assistance at thoss universities
whera critical masses of expertise now occur, and the richer univarsities will bacome richaer
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Recent lunding ol universities by companies has raised a number of questions concerning
umversity-industry relatonships. State supported universitkes cannol operate in a vl of
secrecy that often is required by industry, private universities are now examining the secracy
aspects of indusiry research in regard to the obligation of not having interference for the
faculty in carrying oul thesr primary responsibilities of teaching and research

Within Agriculture Canada any strengthening of research capability will be retated to
the Agri-Food Strategy and the support it receives. The research needs have already been
clearly articulated through the Canadian Agricultural Services Coordinating Committes.
Each region has submitted a number of new initiatives which address priority research needs
requIning new resource mpuls. and suppor for increased entomological research is included
in these proposals and intliatves. The development ol integrated pest management systems
and biological controls are obvious prionity areas which will require significant infusions of
new person years and dollars, Also, a new program entitied ‘Management of Toxic Chemicals’
has been approved recently It will allow initiation of new work on the biologicals in 1882-83

In torestry, the CFS is going back 10 Cabine! with a resaarch and development proposal
lor résources 10 strengthen its research capabality by 200 person years and $24 1 muillion over
the next lour years. A human resource package including such things as university grants,
research contracts and a summer student programs is also being proposed.

Thus the future outlook for research within the Canadian governmani is encouraging
butl unfortunately il is dependent on the aconomy of the country. The préesant message Irom
the federal government i3 that much ol any increased support for forestry and agricultural
resanrch and development will come via the confract research roule of through suppor
programs for industrial and university based research. In 1974 the Canadian government
instiluted a “make or buy” policy with réspect 10 réesearch. This meant that if résources were
not available within its own establishments to carry oul specific research projects, they would
be contracted out to industry of universities On tha surface this appears 10 be a most rational
policy and all concerned, universities included, are lining up at the trough. It has cartainly
encouraged more cooperalive research elforts between industrial research organizalions,
universities and government departments in the production of new lechnologies. Many new
resaarch teams and cooperaling agencies have been lormed. and niew grants have had a vary
pasitive effect on industrial research and development. Participation by industry further
ensures the establishment and use of now technologies in the marketplace However, it is
possible that the long-term effects of this policy may be detrimental 1o research in the life
sciences and 10 entomology in particular. One resull of this policy has been thal tha fadaral
government has not been increasing its recruitment of entomologists. This has subsequently
resulted in a lack of young graduate students and postdoctoral fallows. These young people
observe a moribund marketplace for their talents and enter inlo other professions, For a
heallhy research climate thére mus!t bé adequale career opporiunities 1or young people
entering the field Only then will the best of our young people enter the sciences

Major support for basic research in Canadian universilies comes from the Nalural
Sciences and Engineering Research Council (NSERC). A major program of NSERC is the
operating grant progeam which is based solely on the compatence ol the researcher. Pragsure
on this source of funds is becoming inCreasingly intense as indicated by its 30% annual
attrition rate in funding. The mission onented stralegic grants program was introduced in
1977 and now absorbs a substantial portion of NSERC's new research money. Although
NSERC has stated that it will maintain its operating grants program, it is the concern ol many
that if the present rate of attrition continues. the operating gran program may eventually
become restrictad o those few Canadian scientists with major international reputations. In
the U S, outside sources of funding utilized by university faculties include NSF, USDA/com-
petitive grants, USDA/AR cooperation agreements, USDA Forest Service, US Fish and Wild-
life Service, various state agencies and university grants, plus commodity tax revenues

Although support for entomology-related activities has been and will probably continue
10 bee maintained in the future, the shifts in areas of responsibility as well as levets and sources
of funding suggest a number of problems. Research programs can be dictated by priorities of
the funding agency, these priorities may nol it the prionities of the entomologist, the depart-
ment, of the univiersily. For example, résgarch stations have had 1o resni@nl programs 8o
freguently in adhering 1o their legislated mandate 10 address the current problems of agricul-
ture and forestry that they found it ditficult to pursue basic scisntific ressarch

Far the entamologist, there are problems in altempting 1o develop a long-term research
program with outside lunding. Many of the available sources of funding are short-term, and in
order to maintain 8 meaningful program and trained support stalf the entomaologist is re-
quired 1o spend much of his ime prepanng contracts and attending 10 administrative details,
and less time in the actual conduct of research, There is some reporting required by all grants
and contracts, bul there is also the necessily to maintain a good publication record in order to
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achieove profeasional advancemen! and ensuné Success in oblaining additional funding,
Those engaged in such a ral race soon learn that 1eday's science is a different baligame than
what they had envisionad in graduate school

There is no definitive answer (o the question “is the decline real or imaginary?” The
network of funders and research “agencies” is 50 complex thal no single answer can be
adequate. One thing is certain, research both in general and within entomology. is becoming
maore and more compelitive. From the above discussion il appears that entomology as a
profession has insured its survival. But is it enough™ Shouldn't it be a progressive profession?
Individuals and societies will have 10 be more culspoken on the benefits of their research
Although it is notably difficult to identify and measu re benefits derived from research it seems
that this will be the key to entomaelogical growth, Funds and support will g to those scientific
specializations and individuals thal can show not only sifectiveness and ability 10 innovate

but also greater réturns on investment. It is time lor entomologists 1o be less humble and let
thewr success slones be known.

G.W. Wood, President

RH. Parry, Vice-President

Gilles Boiteau, Secretary-Treasurer
AR, Alford, Program Chairman
Acadian Entomological Society
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ENTOMOLOGICAL SOCIETY OF CANADA

FINANCIAL STATEMENTS
DECEMBER 31, 1982
Auditors’ Report
To the Members,
Entomological Society of Canada.

We have examined the balance sheet of the Enlomological Society of Canada as al
Decembar 31, 1982 and the statement of revenue and expenditure for the year then ended.
Our examination was made in accordance with generally accepied audifing standards, and
accordingly included such tests and other procedures as we considersd necessary in the
circumslances

In our opinion. thase linancial statements present fairly the linancial position of tha
Society as 8 December 31, 1982 and tha results of its operations for the year then ended in
accordance with accounting principles as described in the notes to these financial siate-
ments, applied on a basis consistent with that of the preceding year

Ottawa, Ontario, McCAY, DUFF & COMPANY
March 23, 1983, Chartered Accountants
Balance Sheet
AS AT DECEMBER 31, 1982

ASSETS 1982 1961

CURRENT
Accounts receivable . ................0ccaan. 36,052 B4 505
Accrued interest 11,352 4876
Prepaid expenses B N
137,950 170,272
INVESTMENTS (note 2) ......cccccvvnnscsnannnnns ___230.506 zu-um
__$377.465 __$374.566

LIABILITIES

CURRENT
Accounts payablé ................cc.0eene.s $ B488 § 26,506
Due to Scholarship Fund .........ccc0ceeaues f14 25
64,461 70,578

EQUITY

BALANCE — BEGINNING OF YEAR .............. 303 988 308,788
MNat revenue (expenditure) for the year .. .. 9.018 {  4.800)
BALANCE —ENDOFYEAR .......coovviveinanees 313,004 303,988

$377.485 £374 566

Approved on behall of the Board:
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Notes to Financial Statements
DECEMBER 31, 1983

1. SIGNIFICANT ACCOUNTING POLICIES
(8) The Society uses the accrual method of accounting,
{b) Furniture and equipment purchases have bean expensad in the year ol acquisition,
fc) Entomological Society ol Canada is incorporated without share capital under Part 11
of the Canada Companies Act and is non taxabile.

. INVESTMENTS
082 1381
Bonds (al cost — market value
1982 — $193.163, 1982 — $173.285) ... ... . $199,506 $204 294
Guaranteed investment certificate
= 1E5%. 1984 ... 40,000 =

3. COMPARATIVE FIGURES
Certain comparative figuras have been reclassifisd to conform with current presentation,

NOTICE OF ANNUAL BUSINESS MEETING

The Annual Business Meeting of the Entomological Society of Canada will be held
Tuesday. October 4, 1983, at the Sheraton Hotel, Regina, Saskatchewan, at 3,30 p.m,

Matlers for the consideration of this meeting or of the Governing Board meeting. to be
hald on October 1 and 2, 1983 at Regina, should be sent 1o the Secrotary, Dr. HG, Wylie,
Research Station, Agriculture Canada, 195 Dafoe Road, Winnipeg, Manitoba R3T 2M9.

La Réunion Annuelle d'Attaires de la Société Entomologique du Canda sura lieu le
mardi, 4 octobre 1983 a 'Hatel Sheralon, Régina, Saskatchewan, Ceux qui désirent soumettre
des propositions pour cette Réunion ou su Conseil de Direction, voudront bien les envoyer &
I'adresse donnés plus haut
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COMMITTEES
Science Policy Committee: An Update & A Request for Assistance

The Science Policy Committee, under the direction of the Governing Board, maintains
& Dossier of important entomological subjects in need of study. This enables the Soclety to
gevelop a strong laclual base aboul problems ol high entomological priority in Canada. In
tion to the Dossier. the SPC also maintains a listing of neglecled areas ol resaarch.
tems on this second st are avadable for transter (o the Dossier as circumslances penmil
mmendations 10 the Governing Board for preparation of & brief will depend on the
priority attached to the proposal and on the level ol these activities thal the Sociely can
sustain
The Scence Pohcy Committes wishes (o advise members of ESC aboul these lists, and
licits additional subjects lor inclusion. Please help us keep these lists up-to-date. The
ntention of SPC in making this request is 1o give members an opportunity 1o participate in
mproving the flow of information available 1o the Governing Board. The better informed the
Board is, the more effective it is ikely to be in acting on behall of entomology and entomolo-
gists in Canada
Each submitied proposal should contain a title, and a stalement outlining the impor-
tance of the tlopic
Proposed subjects currently on ihe Dossier include:
1) Biological control of insect pests and noxiows weeds (by insects) in Canada: organiza-
tion and implementation of research
Action — This item went 1o the Board as a resull of a resolution put forward at the
annual meeting in 1881. A small steering commities, chalred by Dr. J.E. Laing, was appointed
in 1982 to draw up a proposal lor shori-term funding from the Federal Government. Howaver,
no further action will be taken tifl the publication of a C A B report entitied: “Biological
Control Programs Against Insects & Weeds in Canada 1968-1980. Part | Agricultural
Insgects”, is released
2) Microbial insecticides their registration and use in agriculture and lorestry.
Action — A special study committee on microbial inseclicides. under Iha Chairmans-
hip @ D O.N. Maorris. was organized in March 1983, The mandate was expanded o include
| public and amimal health concerns, and the study is expecied o be completed in late 1984

| Microbial insecticides will include bacteria, fumgl, microsporidia, nemalodes and other

related groups
3) PesiControl Products Acl revision in the light of currenl ideas aboul pest management.
Mo action taken to dale

‘ 4) Provincial requlations for the registration of pest control operators and dealers in

agricultural chemicals: A comparative study
Action — the President will contact the Regional Societies and seek their assistance in
instituting such a study

Proposed titles for the list ol neglected areas of research are:

1) Cold-hardingss of northern insecl spacies

2) Role of terrestnal arthropods in decomposition of plant litter
3) Insect pathology

4) Insect transmission of disease

5) Insect resistance to insecticides

6) Taxonomy ol insect larvae

7} Insect fauna of sphagnum bogs

Please sand your proposals to: Ray F. Morris, Chairman
Science Policy Committee, ES.C.
Research Branch, Agriculture Canada
P.O. Box 7098
5t John's, Newfoundiand
ATE 3¥3
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Membership Committee

The Honorary Members of the Society are R.E Balch. J.5 L Daviault. R. Glen. G P
Haolland. G F. Manson, J HH. Philips. A.D. Pickett. M.D. Proverbs and A G. Robinson.

The By-Laws permit the election of one more Honorary Member by the ballot in 1984
Any five active membaers may submit, for consideration by the Membership Committee, the
name of A member who has made an oulstanding contribution to the advancemen! of
entomology. The Committes may nominale members lor elaction 1o Honorary Membership

Submissions, accompanied by supporting statements (biography and recent photo-
graph). should be sent to the undersigned, for forwarding to the Committée. Previous
submissions will not be considered by the Committes unless they are resubmitied. The
committes determines by concensus the nominations o be placed on the ballot that is sent 1o
all membars

Les Membres Honoraires de la Socidlé sont R_E. Balch, J.5 L. Daviauit, A Glen, G P
Holland, G F. Manson, J.HH. Philips, A.D. Pickett, M.D. Proverbs and A.G. Robinson,

Las status permatient I'élection d'un autre Membre Honoraire au prochain scrutin de
1984. Tout groupe de cing membres actifs peut soumeltre au comilé des mambres le nom
d'un sociétaire qui & fait une contribution exceptionnelle a I'avancement de lentomologie. Le
Comité des Membres peut proposer des sociétaires pour élection comme Membre Honoraire

Les nominations, accompagnes de documenis pertinents (biographie et photos
récente) doivent parvenir au sous-signé pour soumission eventuelle au Comité. Les nomina-
hions antérivres ne seront pas considérées par le Comilé el doivent dtre soumnises & nouveau
Le Comité décide par consensus des nominations présentés sur le bulletin de vole 8! envoyé i
1ous les membres

Bryan Frazer

Agriculture Canada Research Station
6660 M W. Manine Drive

Vancouver, B.C.

VET 1x42

Fellowship Committee

The Feliowship Selection Committee has nominated, and the Governing Board has
approved the following candidates as Fellows of the Entomological Society of Canada.

AER. Downe — Kingston, Ontario
J E. MeFarlana — Ste. Anne de Bellevue, P O
R .D. McMulien — Summeriand, B.C.
M) Taubar — Ithaca, New York
H K. Townes — Ann Arbor, Michigan
A.A. Brust
Chairman,

Fellowship Selection Commities
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Scholarships Committee: The ESC Scholarship Fund

During 1982, 58 donations were received from 52 individuals, for a total of $1.413. The
Scholarship Fund now contains $26,212, which generatés about $3.000 interest annually
This is énough 1o award at least two $1.000 posigraduaie scholarships annually. Since its
beginning six years ago, 10 scholarships have been awarded, one each for the first two years
and two in each of the ather years.

Last year the majority of the donations accompanied payments of membership dues, in
fact. several members paid in U S dollars and requested thal the exchange be credited o the
Scholarship Fund with the resull that about $45 was added, This is a unique way L0 INCroase
the fund

Also last year nearly 5500 was donated in memorny of John McLintock, Gordon Hobbs,
and Deway Soper. What better way than to make & donalion to the memaory of someona? In
fact, Elizabeth Hobbs (Mrs. Gordon) recently wroba:

“Itis my hopé slso that olhers will consider donating (o the Scholarship Fund in lisu of
flowers [as requesied by the family of John McLintock] and | also believe that the idea of
doing 50 is bacoming more prevalent. A Lving Memorial in memory of our many talented
sciantists s most appropriate especially in these hard economic times,™

Thanks to all of the donors listed balow, many have donated in other years and your

support is really appreciated by the recipients

Anonymous (1 mdwidual)

Allen. Phyllis J. Winnipeg, Man
Amold, John W., Chelsea, Que.
Ball, G E., Edmonton, Alta.

Becker, E.C.. Ottawa, Ont.

Bordon, J . Burnaby, B.C

Bouteau, G., Fredenchion, N.B.
Brooksbank, A. & L.. Winnipeg,. Man
Byers. GW , Lawrence, KS
Cannings, 5S.G . Vancouver. BC
Casey. Eileen D, Brooklyn Centér, MN
Chenier, A Ottawa, Ont

Cloutier, C., Quebec, Que

Craig, DA, Edmaonton, Alta,
Davies, D M.. Hamillen, Ont
Demars. C.J . Jr. Berkeley, CA
Doane, J F . Saskatoon, Sask
Downes, J A, Ottawa, Ont.

Fedde, G.F., Athens GA

Fredeen, F.J H  Saskaloon, Sask
George. J A_ ML Brydges. Ont
Gooding. A, Edmonton, Alta
Gyrsco, G, Ithaca, NY

Gwynne, D.T., Needlands, Australia
Hidaka. T, Kyolo, Japan

Holzbach. J E.. Kinmount. Ont

Hobbs, Elizabeth, Lethbridge, Alta
Hudson, Anne, Ottawa, Oni
Klimaszewsk), J,, Ottawa, Ont
Loschiavo, 5 R, Winnipeg, Man.
Mair, WW., Victona, B.C

Mclver, Susan B, Toronto, Ont
McLean, J A , Vancouver, B.C
MeLintock, A B, Vancouver, B.C.
MclLintock, the late J.R., Victoria, B.C.
McMeil, J., Quebec, Que

Morris. R.F_, 51 John's, Nfig
Pak_Moo-jae, Muncie, IN

Price, PW., Flagstali, AZ

Read, D.C.. Charlottetaown, PE.I
Rosenberg, ., Winnipeg,. Man
Salkeid. E Helen, North Gower, Ont
Stevenson, A B . Vineland Station, Ont
Stock, A.J.. Smithers. B.C

Turnock, W.J.. Winnipag, Man
Volney, W.J A Berkeley, CA
Wallace. M.C .. Winnipeg. Man
Whitman, R.J., Kentville, NS
Wiggins, G B.. Toronto, Ont
Wigmore, R H., Yarker, Onl

Waood, DL,

Wood, P W . Castelar. B.C

Insect Common Names and Cultures Committee

The list of Laboratory Cultures of insects and Other Arthropods in Canada is 1o be
revised in 1983 Those who participated in the 1981 revision will be contacted directly. Any
others who have cullures and are willing 1o provide nucleus cultures of them are urged 1o
contact the undersigned. The 19871 list is still avallable on request and an announcemeant will
be made when the 1983 one is printed

4. 5. Kelleher

SIRS — Resaarch Program Service
Agriculture Canada

Oltawa, Ontario K1A 0CE&

61
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OFFICERS OF AFFILIATED SOCIETIES

Entomological Society of Ontario
Prosident: Dr. A.L. Edwards
Vice-Presiden! Dr. J.E Laing

Secretary Dr M K. Ssars
Department of Environmental Biology
University of Guealph
Guelph, Ontario
NG 2W1
Ted 519-824-4120 (Ext. 3567)
Treasurer: Dr. G.A. Surgeoner
Department ol Environment Biology
University of Guelph
Guelph, Ontario
N1G 2W1
Tel 510-B24-4120 (Ext. 3066)

Editor { Procesdings ) Dr. CR. Ellis
Ragional Director fo ESC: Dr. R Harmsen

NEWS OF ORGANIZATIONS
World Health Association's Onchocerciasis Control Program

Onchocerciasis, commonly known as river blindness, is a disabling disease that has
brought blindness to tens of thousands in tropical Alrica, Yemen and parts of South and
Central America. More than twenty million persons in the world are infected with the filarial
worm Onchocerca volvulus which causes the disease The principal vector is the Simulium
damnosum (blackfly) complex

The Onchocerciasis Control Program (OCP) is funded by 8 number of countries,
including Canada, and the current program involves parts of six West Alrican countries and
covers more than B0, 000 square kilomatlers. The conliol operations are conductad all year
with headquarters and a supporting research program at OQugadougou, Haute Volta

The entomological input into the OCP = mainty for vector control and 107 resaarch
aimed at improving that control. Vector control involves the application of inseclicide from
aircraft to the insect breeding sites. Although this seems straightforward, it is, In fact, a very
complex and difficult program with many biological, geographical and hydrological prob-
lems. Thers are veclor complexities and insacticide resistance and veclor fe-INVasion pro-
blems aiso.

The OCP is putting considerable smphasis on the determination of alternative insscti-
cides, the study of the vector re-invasion problem and the possible addition of adult insect
contral to the program. There s also research on non-traditional larval control techniques

For information on positions with the OCP, please see the Positions Available section
ol the Bulletin

Additional information regarding the OCP may be obtained from Dr. E.M. Samba,
Director, Onchocerciasis Control Programme, Orgamzation Mondiale de la Santé, BP 549,
Quagadougou, Haute Volta, or from lan Lindsay, Member, WHO Expert Advisory Committee,
OCP, 1357 Sangster Road, RA1, Sidney, B.C. VBL 3R9
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International Commission on Zoological Nomenclature

Reterence ITZN 11/4 (AN, (5] 125) & April 1883
The Commiss:on hereby gives six months notice of the possible use of its plenary
powars in the following cases, published in the Bulfetin of Zoological Namenclature, volume
40, part 1, on 29 March 1983, and would welcome comments and adwice on them from
interasted zoologisis
Correspondence should be addressed to the Secretary at the address below, if possible
within six months of the date of publication of this notice.

Case No.

1688 Pseudopontia Plotz v. Gonophlebia Felder (Insecta, Lepidoplera): settiement ol case.

2223 Request for a ruling 10 correct homonymy in names of the family-groups based on
Myrmecia (Insecta) and Myrmecium (Arachnida)

2269 On family-group names based on Eurfun, Eurfunus and Eurhynchus (Coleoptera)

2389 Myzus festucae Thobald, 1917 (Insecta. Aphidoidea): proposed conservation.

2153 Calaphis Walsh, 1882 and Callaphis Walker, 1870 (Insecta, Hemiptera, Aphididae):
proposals to remove the confusion

2373 Uroplat — as the stem of family-group names in Amphibia and Insecta ({Coleoptera):
proposals 1o remove the homonymy

2358 Deciacus wicarivs Horvath, 1812 (Insecta, Hemiptera, Cimicidae); proposed
conservalion

Reference: ITZN 59 5 April 1983

The following Opinions have been published by the Inlernational Commission on
Zoological Nomenclature in the Bulletin of Zoological Nomenclature, voluma 40, part 1, on 29
March 1983

Optmon No

1238 (p. 25) Aftelabus Linnaeus, 1758 (Insecta. Coleoplera): type species designated

1240 (p. 27) Hesperidae Latreille, 1809 (Insecta, Lepidoptera). added to Official List,

1244 (p. 37) StethaspisHope, 1837 (Coleoptera, Scarabaeidae): designalion ol lype species.

The Commission regrets that it cannot supply separates of Opinions

AV Melville {(Secretary)

British Museum (Natural Hislory)
London SWT 58D

England

MEETING ANNOUNCEMENTS

Joint Meeling Enfomological Society of Canada and Enfomological Sociely ol Saskal-
chewan, at the Sheraton Centre, Regina, on 3-5 October 1983
CONTACT: P W. Riegert, Department of Biology. University of Regina, Regina. Saskaiche-
wiln 545 042 Telephone (J06) 584-4224.

Joint Meating Enfomological Socwty of Canada and Acadian Enfomological Sociely,
at the Algonguin Holel, St. Andrews. New Brunswick, on 30 September - 4 October, 1984
CONTACT: G. Boiteau, Agriculture Canada Research Station, P O Box 20280, Fredenicion,
New Brunswick EAB 427,

Entomological Society of Mamioba, Annual Méeting at the Freshwater Institute, Win-
nipag, on 3-4 Novemnber, 1983
CONTACT: G H Gerber, Agriculture Canada Research Station, 195 Dafoe Road. Winnipeg,
Manitoba R3T 2M8. Telephona (204) 268-2100.

Canadian Federabion of Biolpgical Societies Annual Meating, at the Universily of
Oitawa, on 13-2T June, 1983
CONTACT: G.RF. Davies CFBS P.O, Box. Sub. 6, Saskatoon, Saskatchewan STN 0WO
Talephone (308) 343-7384,
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Canadian Pesi Managemeni Sociely Annual Meeting, in Truro, Nova Scotia, on 11-13
July, 1983
CONTACT: R.J. Whitman, Nova Scotia Agriculture and Marketing Research Stalion, Kent-
ville, Nova Scotia BAN 1J5.

North American Plant Profection Organization Conference, at the Bantf Springs Hotel,
Banfi, Alberta, on 10-14 Oclober, 1883
CONTACT: Wes Reid, Plant Quarantine, Agriculture Canada, Ottawa, Ontario K1A DCE,
Telephona (B13) 995-7900.

Entomological Society of America Annual Meeting, in Detroit, Michigan, on 28
November - 2 December, 1983
CONTACT: W. Darryl Hansen, Entomological Society of America, 4603 Calvert Road, Col-
lege Park, MD 20740, US A

for invertebraie Pathology Annual Meeting at Ithaca, N.Y ., on 7-11 Augusi,. 1983
CONTACT. Donald W. Roberts, Inséct Pathology Research Centre, Bayce Thompson Insti-
tute, Tower Road, Carnell University, Ithaca, N.Y. 14853, U.S5A. Telephone

[607) 257-2030.

Joinl Mesting Ameérican Phytopathological Sociaty, Sociely of Nematologists. Myco-
logical Society of America, al lowa State University, on 26-30 June, 1983,
CONTACT: APSHeadguarters, 3340 Pilot Knob Road, St. Paul, MN 55121, U.5 A Telephone
{612) 454-7250

American Institute of Biological Sciences, Annual Meeting at the University of North
Dakota, Grand Forks, North Dakola, on 7-11 August, 1883
CONTACT. Mohan K Wali, Department of Biology, The University of North Dakota, Grand
Forks, ND 58202, U S A Talephane (701) 777-3026

Socwty of Environmental Toxicology and Chamistry, Annual Meeting at the Hyalt
Regency Hotel, Crystal City, Arlington, Virginia, on 6-9 November, 1983,
CONTACT: SETAC, POB 352, Rockyille. MD 20850, U S A Telephona (301) 468-6704.

CANUSA Workshop on New and Improved Techinigues for Monitoring and Evaluating
Spruce Budworms, at the Holiday Inn, 1088 Williston Road, Burlington, Vermont, on 13-15
September, 1883,

CONTACT: D.G. Grimble, USDA Forest Service, 370 Reed Road, Broomall, PA 19008, U5 A
Telephone (215) 461-3016

IV International Symposium on Trichoptera. at Clemson University South Carolina on
11-16 July, 1883
CONTACT: J.C. Morse, Depariment of Entomalogy. Fisheries and Wildlife, Clemson Univer-
sity. SC 206831 USA

Vil International Symposium of Odonatology, in Calgary, Alberta on 14-21 August, 1983
CONTACT: Dr. Gordon Pritchard, Departmant of Biology, University of Calgary, Calgary.
Alberta T2M 1N4.

Il European Ecological Symposium, Plant-Animal Interactions, at University of Lund,
Sweden, on 22-26 Augusl, 1983
CONTACT: Il European Ecological Symposium. Ecology Building. 5-223 62 Lund, Sweden

Iinternational Conference on Insect Neurochemistry and Neurophysiology. al College
Park, Maryland, on 1-3 August, 1983,
CONTACT: ICINN, Insect Reproduction Laboratory, Agricultural Research Centre, USDA,
Building, 306, Beltsville, MD 20705, US A,

World Soybean Research Conference Iil, at lowa State University, Ames, lowa. on
12-17 August, 1983
CONTACT: Walter A. Fahr, Department of Agronomy, lowa State University. Ames, 1A 50011,
usAa
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iV international Meeting of Coccidology. at the Hungarian Academy ol Sciences,
Budapest, on 15-20 Augusl, 1983

CONTACT: F. Kozar, Research Institute of Plant Protection, Herman Otto Ut 15 Pt 102,

Budapest 14, H1515-Hungary, or Michael Kosziarab, Entomology Department,

Virginia Polytechnic Institute and Stale University. Blacksburg, VA 24061, ULSA.

i1l International Working Conference on Stored-Product Enfomology. at Kansas State
University, Manhatten, Kansas, on 23-27 Oclober, 1983,
CONTACT: Conference Office, Kansas State University, Division of Continuing Education,
1623 Anderson Avenue, Manhatien, KS BB506, U.5.A

XVil international Congress of Enfomology, in Hamburg, West Germany, on 20-26
August, 1984,
CONTACT: Dr. Thomas Tischier, Zoologischas Institut der Universital, Abl. Angewand!
Okologie Kustenforschung, Biologiezentru, Olshansenstr, 40760, D-2300 Kiel 1,
West Germany.

il international Mycological Congress. in Tokyo, on 28 August - 3 Seplember, 1983,
CONTACT: Professor K. Tubaki, Secretary-General, c/o International Congress Service
inc.. Chidusen Building SF. 2-7-4 Nikombashi, Chuc-ku, Tokyo. Japan.

IV International Congress ol Plant Pathology. in Melbourne, on 17-24 August, 1983.
CONTACT: Dr. G. Weste. Department of Botany, University of Melbourne, Parkville, Victoria
052, Australia

X International Congress of Piant Protection. in Brighlon, Sussex. UK., on 20-25
Movember, 1963
CONTACT: Mrs. AA. Bishop, Frank Bishop (Conference Planners Lid ). 144/150 London
Road, Croydon, Surrey CRO 2TD, UK.

X! International Congress lor Tropical Medicine and Malaria, in Calgary, Alberta. on
16-22 Seplember, 1984
CONTACT: Secretariat XI ICTMM, University of Calgary, Calgary, Alberta T2N 1N4,

COURSE

Scanning Electron Microscopy and X-Rey Microanalysis: Theory and Practice, at Lake
Mohonk, Mew Paltz, New York, on 17-21 October [Matarials Science), 24-28 October (Biclogy
and Medicine), 24-28 October {Advanced SEM/X-Ray Microanalysis), 1863
CONTACT AV Patsis, Director, Materials Research Laboratory, State University of New

York, New Paltz, NY 12561, U.S A Telephone (914) 257-2175.
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PUBLICATIONS
The Canadian Entomologist: Editorial Tips

For the sacond conseculive year, “Instructions 1o Aulhors™ have been published in the
January issue in both English and French. Most authors obsenve them carefully, but some still
do not. Much time s saved lor everybody when they do.

It would make editing a little easier if two common problems were avoided. The verb "o
vary”, the adjective “various” and the noun “variation™ are Irequenily used when “to differ”, “to
range”, “differant”, “ranging”, “variation” and “range” are maant; also, the adjectives “varying™
and “various” are not synonyms bul are frequently confused. The othar problems seem lo have
begun with “and/or” which is described by one expe on Amarican-English usage as an ugly
combination best conlined 10 busineas and legal documents. That this expression is found in
the dictionary is not justification for its use because lexicographers only cite usage — they do
not recommend it. The virgule is variously usad in manuscripts received 10 substitute for
“and/or”, “and”, “or", a hyphen, “divided by™ and “per”; it should be reserved for the last two

- beacause the meaning is often uncertain in other uses.

The use of “respectively” constructions should be reserved, Many writers are addicted
to this word, which frequently results in awkward constructions or ambiguity. Only occasion-
ally does it simplily or clarify meaning

Authors frequently indicate uncertainty aboul what is citeable. Policy differs among
joumnais but as a general rule it is unfair to cite material not available to the reader. Unpub-
lished material should not be cited except a3 personal communications, which | discussed in
the March 1983 Bulletin. The full name should be given with the address as a footnole. One’s
own unpublished dala may be referred 1o, but not in a formal citation. In facl, much space in
journals l:.n::.ld be saved by omitting peripheral information that could be offered 1o readers
“on requeast”,

The abbreviation for degree-days suggested in my remarks last month (Bulletin 15
(1):43) may be lurther improved by using a superscript to indicate an upper development
threshold. Thus 1?5"MMMMnmmmmmm.

To complete Ifes potpourri of editorial lips, the manuscript number assigned 10 your
paper 15 extremely important 10 us and should always be cited. [T saves us lime

D.C. Eidi
Scientific Editor
The Canadian Entomologist
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Book Reviews

Darryl T. Gwynn and Glenn K. Morris, Editors. 1983 (1982). Orthopleran Mating Systems:
Sexual Compehition in a Diverse Group of Insects. Westview Press Inc., Fredenck A Prasger.
Boulder, Colorado. Soft cover, xvi + 376 pp. $U.5. 30.00.

This volume contiins the papers read ala symposium held at the 1980 Annual Meeling
of the Entomalogical Society of America in Atlanta, Georgia, in November of that year. The
“official” date of publication should note that it was first offered for sale (and thereby
publighed) in December, 1982 (at the Joint Entomological Socielies' Mesting in Toronto). The
title itsell is also somewhat misleading, for the contributions relate not anly to saltatorial
orthopteroids (including Grylloptera, or Ensifera, to which the bulk of the papers refer) bul
also 10 stick-insects (Cheleutoplera or Phasmatoptera) and cockroaches (Dictyoptera, Blat-
todea) — ona contribution for each — which are “orthopleroid” bul scarcely “arthopléran”

The book begins with a brief general introduction by the Editors, who includé atable of
“families” of Ensilera (Grylloptera) and Caelifera (Orthoplera, sensu siricto), which would
have been better omitted as, not only is it out-of-date (from this reviewer's point of view at
least), but, with one exception, it includes only groups found in Australia’ Admittedly all the
groups discussed (and several that are not) appear in the table. The introduction is followed
by 16 papers divided into four groups: Communication, Competition lor Mates, Choice of
Males, and Mating Systems in Selected Groups. With relerence 1o the last of these one
suspects that there was, in fact, no selection by the organizers of the symposium, but rather
that the choice of groups discussed depended entirely upon the interests of available
contnbutors

The titkes of the included papers are as follows
A Communicalion

1. “Adaptative significance of Chorusing with Special Relerence 1o the Orthoptera™ by
M D. Greenfield and K.C. Shaw — based mainly on a number of species of Tetligo-
nioidea (mostly American), one N. American grylloid and one European acridid.

2 “Mating Systems and Signals in Crickets” by C.R B, Boake — members of 7 higher
taxa of Grylloidea and Gryllotalpoidea are discussed,

3 “Diel Patlerns of Calling in Nocturnal Orthoplera” by T.J. Walker = Grylloidea,
Gr-,rélntalpmdn and Teltigonicidea, with some reference also 0 cicadas and lampy-
rid boetles.

4 “Random Noise and Congeneric Discrimination in Conocephalus (Orthoptera; Tetti-
golidas)” by G K. Morris and J H. Fullard — several species referred to (reviewer's
preferred classification Grylloptera: Conocephalidad!),

B. Compelition for Males

5 “Male Agression and Female Choice in a Field Cricket  Teleogry/ius oceanicus): The
Impartance of Courtship Song” by T. Burk — a northern Australian and Pacilic island
gryllid

6 “Aggression and Mating Behavior in the Stenopelmatidas (Ornhoptera, Ensifera) with
RAeference to New Zealand Wetas” by L H. Field and G R Sandlant — although the
American genus Stenopeimatus (Stenopelmatidae, . sir ) 18 discussed. the paper
deals principally with the New Zealand genera ol Mimnermidae | - Henicidae). Deina-
cricda and Hemigdeina (Deinacndinae), though Zealandosandrus and Hemiandrus
iMimnerminae = Henicinae) are also referred 1o. Cave wela (sic), Rnhaphidophoroidea
— Macropathidas, are not mentioned.

7 “Predation and Sperm Competition in the Evolution of Coupling Durations., Particu-
larly in the Stick Insect Diapheromera veliel by J. Sivingki — a widaly distributed
North American heteronemiid; various other Chaleutoptera are referred 1o

A “Male Spacing Behavior in the Tettigoniidae: An Experimental Approach” by W.J.
Bailey and D B. Thigle — very largely concerns the western Ausiralian conocephalid
{copiphoring] Mygalopsis marki,

C. Choico of Mates

9. “Calling Songs and Mate Choice in Mole Crickets” by T.G, Foresl — deals with
Gryliotalpidae occurring in Florida.

10. "Pair Formation in the Katydid Orchelimum nigripes (Orthoplera: Tettigoniidae)” by
M M. Feaver — the study of this conocephalid was carried oul in Michigan: compari-
sons are made wilth other species

11. “Mating Modes and Female Choice in Shor-Tailed Crickets { Apurogrylius arboreus |
by T.J Walker — a gryllid widely distributed in the southeastern United States.

&7
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12 “Cockroach Mating Systems™ by M.D. Breed — members of several tamilies are
discussed. mostly well-known synanthopic or laboratory spacies. bul including a few

13 “The Mating System ol Trimerolropis maritima [Acrididae Oedipodinae)” by J.B.
Steinberg and RB. Willey — a widely distributed North American crepitating
grasshopper.

14, "Mating Behavior of the Primitive Orthopteran Genus Cyphoderris (Haglidae]” by
G.N. Dodson, G K. Morris and D. T, Gwynne — the three species ol this relict, western
Morth American prophalangopsid genus are discussed, (The aulhorship indicated
lor the Asiatic Prophalangopsis obcura, mentioned in the introduction, incidentally,
I8 BrfOnBOUS. )

15 “The Adaptive Significance ol Female Multiple Matings in House and Fiald Crickets”
by S5.K, Sakaluk and W H. Cade — concerned mostly with the gryllids Acheta domes-
Icus (commercially reared) and Gryllus intiger (from Texas)

16 “Male Nutritional Investmant and the Evolution of Sexual Differences in Teltigoniidae
and other Orthoptera™ by D.T. Gwynne — a general review covering Grylioidea and
Acridoidea as well as Tettigonioidea (including some Teltigoniidae, . sir.)

As stated on the fiyleal of the book, the publication of the papers read al the Symposium
presents “for the lirst time a comprehensive study of the diverse mating ecology of a large
group of insects” (the orthopleroid orders) in one volume. 11 is theralors 1o be sirongly
commended. As in all symposium publications, the quality of the individual contributions
varies, bul, in general, the standard is uniformly high. With its very haavy bias towards the
Order Grylloptera (Orthoptera-Caelifera, auctt,), the book falls far short of what its title
promises, but there is no doubt of its value 1o sludents of that group. The contributions should
be of considerable interest to behaviourists, physiologists and ecologists in general, as well
a3 10 those more particularly concerned with orthopteroid insects.

Produced by photo-alfset from a uniform typescript, the book is sasy 1o handle and to
read. The illustrations are clear and typographical errors seem 1o be minimal. That there are
both systematic and subject-author indices is also gratitying. The volume deserves a place in
any biological library.

D K. McE. Kevan

Lyman Entomological Musoum
and Research Laboratory
Macdonald College

McGill University

Leonhardl, B A and M. Beroza. Editors. 1982, Inseci Pheromane Technology: Chemisiry and
Applications. American Chemical Society Symposium Series No. 190, M.J. Comstock, series
editor. 260 pp. Hard cover. §US. 3595

This volume is a selection of lourteen papers presanted at a symposium sponsored by
the Division of Pesticide Chemistry al the 182nd meeting of the American Chemical Society,
Naw York, New York, August 25-26. 1981, The papers are arranged o cover three general
aspects of pheromone research; isolation, identification, and syntheses; formulations for
monitaring and contral programs; and the utilization of pheromones in pesi management
programs,

The first paper describes meihods of recovering pheromones from lepidopterous
species and their analyses by high resolution capillary gas chromatography using liquid
phases with widely ditferent properties. The importance of studying the pheromone-
mediated behavior of the moths is discussed . These are imporiant aspects of any pharomone
analyses.

The next four papers involve syniheses of unsaturated and chiral sex and
pheromones. Several reactions are described that are most suitably done on a kilogram scale
10 give high yields of products with sufficiently high stereochemical purnity for use in commer-
cial applications. A brief review of asymmelric syntheses as related to pheromones and
analyses ol some chiral pheromones are presented. These papers are easily read as nume-
rous structural diagrams and reaction schemes are included. A summary of some initial
pheromone research on the muskrat is included in the fifth paper,

Papers six to nine deal with thrée lypes of pheromone dizpensers, microencapsulation,
hollow fibres, and laminates. These have been developed as a means of formulating synthetic
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pheromones for use in monitoring and population suppression by mating disruption. The
stability and dissipation rates of pharomones of different functionality and molecular weights
from the three types of formulations are presented. Equipment designed for applying lami-
nate formulations by aircrafl and the use ol stickers o hold the formulation onto plant
malerial are described. Encouraging results are presented using these formulations for
mating disruption or monitoring programs with the following species: pink bollworm, Egyp-
tian cotton leafworm, com eanworm, 1obacco budworm, artichoke plume moth, gypsy moth,
western ping shoot borer, spruce budworm, peachtrée borer, Comstock mealybug, citrus
mealybug, and Calilornia red scale,

The distribution and persistence of pheromones from the three types of lormulations in
forests and in corn fields are discussed in papers ten and eleven. This includes the release
rates of pheromones from aenal and point source applications of the formulations

The last three papers summarize attempis to manage pesi spacies by the utilization of
pheromones. These include an initial mass trapping control program ol the spruce bark
beetle in Norway, control by mating disruption for the gypsy moth and wesiern pine shool
borer, and monitoring for the Douglas-fir lussock moth. In general these management
programs were most etfective in light infestations,

This volume provides a brief summary of | he tremendous alfort thal has been directed
toward pheromone identifications. syniheses, and formulations for monitoring and control of
insects, It also points out several needs for further research on pheromone applications such
as methods for analyzing pheromone concentrations in the air under lield conditions, for
mare gfficient insect trap designs and for the continuation of mating disruption and monitor-
ing projects. There is obviously a need lor more interdisciplinary research on the utilization ol
pheromones and lor long-term resaarch planning with appropriate financial support f the
ultimate value ol pheromones in pest management is 16 be realized. The volume is a useful
reference for those interested in the utilization of pheromones as an alternative to insecticides

for pest management.

Dean L. Struble
Agriculture Canada Research Station

Lethbridge, Alberta

Metcall, A L. and W H Luckmann, Editors, 1982 Introductron to Insect Pes! Management.
Second Edition. John Wiley and Sons xiv + 57T pp. Hard cover. § U.S. 32 50

Text books on economic entomology usually approach thair topic in one of two ways
Either thay calalogue insect pests and indicate how each is controlled, or they deal with
different methods of control and may include examples for specific insect pests, Both
approaches have disadvantages. The lirst leaves the student overwhelmed with information
but ignorant of the general principles of control. The second provides the principles. but
spacific axamples are oftén considered in iclation; the student does nol know how the
axample fits into the framework of pest control and cultural practice for the commodity
protected. The lormat of Metcall and Luckmann's book avoids these pitfalls: there are three
chapters of introductory and background material, seven chaplers on the principles and
mathods of pest managemant, and five chaplers exemplifying pest management in various
agriculiural systems

The book is a multi-authored text aimed, 50 the dust cover states. at “students and fiald
workers involved in entomology, forestry, or wector biclogy™. However, the book concen-
frates on crop protection, there is one chapter on vector biology, and only & few scattered
items on forest insects. We are told that this, the second edition, was completely revised and
updated to reflect advances in pest managemani The updating has failed to keep pace with
the advances. The first edition was extremely up-to-date, 402 references [over 50%) were
Irom the saven year period immediately before |18 publication, the second adition fallawed its
predecessor by seven years, bul only 205 references (22%) come from this intervening period.
Some typographic arrors ol the first edition are faithiully reproduced in the second. The major
differences from the first edition are the inclusion ol an appeéndix on insecticides and
acaricides and the substitution of a chapter on pest managemant of corn insects for one on
forest ingect management

Following an introductory chapter by the editors, comes “Ecological Aspects of Pest
Management” by P W. Price and G.P. Waldbauer. This is almost entirely community ecology:
mainly diversity and stability, and the colonization of crop islands. Since past managament
involves manipulating populations and predicting phenological events, | would like 10 see a
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rigorous treatmant of insect population dynamics in this chapler, and some information on
physiological ecology. The curren! contents do not seeem particularly relevant 1o the rest of
the book, and are presented uncritically For example, Southwood's data on herbivores on
trees {J. Anim. Ecol (1961) 30, 1-8) are used 1o suppor the assertion that the number of
herbivore species/plant increases with evolulionary time. The several dissenting reanalyses
of the data (H J B Birks (1980} Amer. Nat. 115, 600-5) are not mentioned

J.C. Headley's chapter “The economics of pesi management” is a disappoiniment. Pes!
managément programs have aconomic consequences and are carried oul Tor or by farmers
whose motive 18 prolil, so il is appropriate that economic entamologists know something
aboul economics. However, this chapter will surely reinforce the view among entomaologists
that economics 1§ difficull or inrelevant Economic injury levels are disposed of in a few lines.
and from therson the lerritory is unfamiliar. Headley explores the properties of a system
whare the inpuls to pest control can be varied; but does so with the aid of a figure, hall of
which would be much batter inverted. The next obstacle is an example of a two-penod pest
contiol System iinwhich thie symbols for difleren! control oplions change midway through the
explanation. The chapter makes some useful points, but with these obstacles how many will
read Iham?

The next three chaplers are on host plant resistance (M. Kogan), biological control with
parasitoids and predators (F. Stehr) and the use ol insec! pathogens (J.V. Maddox), and thay
are all well writlen and reasonably up-lo-dale. R.L. Melcall's chapter “Insecticides in Pasl
Management” deals wilth the advantages and disadvantages of insecticidas, resistance, and
maethods of use which resull in selectivity. This is excellent as lar as it goes, bul insecticides
are the most powerful and most frequently used methods of control, and | think that a text on
pest management should tell students what thay are and how they work, The appendix to this
chaplor lists the formulas, toxicities, modes of action and environmental properties of com-
maoan insecticides and acaricides. but it is unlikely that students can assimilate the properties
of tha B5 listed compounds in any useful way. What is needed is a description of the
characteristic properties ol insecticide groups and information on commaon formulations and
application lachniques

Attractants, repellents, and genetic control are treated next {by R L. Metcall and R A
Metcall) In view of their imporiance in pes! management, the treatment of pheromones
seems disproportionately short, one omission is a discussion of lactors alfecting pheromaone
trap calches

The chapter on sampling methods (W.G. Ruesink and M. Kogan) seems unbalanced. It
is impossible 1o deal in a single chapter with all the sampling mathods used, so why IS space
devoled to technigues seldom used in insect pest managemant? Nearest neighbour techni-
ques, removal trapping and mark recapture methods seem out of place hare. The chapter on
modalling (by W.G. Ruesink) is straightiorward, though | find it strange thal the section on life
tables appears after that dealing with modaels using the life table approach

The chapter by H.T Reynolds, P L. Adkisson, R_F. Smith and RE. Frisble is a good
review of the complex pos! system and pes! management of cotton. It does seam unfortunate
that mention of boll weevil eradication was avoided There are valuable lessons for pest
managers even in this controversial issue. The chapter on forage crops insect pest manage-
ment (by E.J. Armbrust and G.G. Gyrisco) deals almost exclusively with alfalla weevil. It is
thermafare innapropriate 1o illustrale the chapter with the pest compiex of a red clover plant
The illustration of the life cycle of the altalfa weevil is confusing and the accompanying text
unhalpful. Much of this chapter is verbose, and there is little evidence of updating from the
first edition, In contrast B A. Croft's chapter on apple pest management is thoroughly revised,
wall arganized and well-written. W H. Luckmann’s chaptér on corm insecl management is néw
in this edition and a good up-to-date review of its topic

The text of AL Metcalls chapler on pest-management strategies lor insects affecting
man and domastic animals is adequate, bul it is divorced from some of the illustrative
material withoul adequate supporting text the figure showing water-level management lor
mosguito control, and the table showing results of confrol options for trachoma are
meaningless

As with many mulli-author texts, the guality ol this book is variable. The minimal
revisions done by some authors result in the second edition overall being less up-to-date than
the first edition was in 1975 The text is still a valuable source book, and anyone seriously
inferasted in insact pest management should have a copy. However, ownars of the first edition
may naot need o buy the second

N_J. Holliday

Department of Entomology
University of Manitoba
Winnipeg. Manitoba
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Mittler, T E and R H. Dadd, Editors. 1983. Mefabolic Aspecis of Lipid Nutrition in Insects.
Wastview Press, Boulder, Colorado. x + 252 pp. Hard cover. § 115 27 50

Lipids serve several important physiological roles in insect biclogy. They are essential
structural components of cellular membranes. provide a major source of metabolic energy for
penods of prolonged energy demand [e.g. diapause, migration], facilitate water conservation
by the formation of an impermeable cuticular barmer and by yielding meatabolic water upon
oxidation. in addition. many lipid molecules function as hormones, pheromones or other
regulatory factors Thus, it is not surprising that the study of insect lipids should have
atiracted the atiention of many eniomologists. The considerable current interest in insect
lipids was acknowledged by a symposium on “Meatabolic Aspects of Lipid Nutrition in Insects”™
which lormed part of the scientific programme o1 the International Congress of Enlomaology
held in Kyolo. Japan in 1980 The present volume presenls an updated version of that
symposium logether with additional contributions that were solicited 10 provide a more
complete coverage of the topec than was possible in the original symposium

The author of a review on any aspect of entomology must copd with the enormous
diversity of the class Ingecta. This diversity is expressed in biochemical processes as readily
a8 in other aspoecis ol insect biclogy and cautions against generalizations that are based on
observations of one, or even a few, species. For this reason, it is imporiant that any volume
which purports to deal with the Class Insecta should include, whenever possible, cogent
assimilations of results obtained from a variety of species. Linfortunately, this has nol been
achieved for every topic addressed by the present volume, For example, the role of lipids in
growth and reproduction is resincted 1o a single chapter by J E McFarlane, concerned
principally with studies on vitamins E and K, in the cricket, thus, the exlensive literature on
this important topic is neglected. The subject of digestion and absorption of lipids is covered
inasingle chapter by S Turunen which concentrates on the absorption of fatty acids across
the gul of lepidopterous larvae; only cursory attention @8 given to other species and the
absorption of sterols is ignored. Although McFarlane and Turunen deal with their specific
topics i & competent manner, the inclusion of additional chaplers to permit more complete
treatment of these areas would have enhanced the volume considerably

In spite of the shoricomings indicated above, there are many posilive features which
eommend the volume to research scientists and students of insect physiology./biochemistry
in the first chapler, J A Svoboda and M.J. Thompson emphasize the diverse nature of
biochamical processes by detailing vanations in sterol metaboliam within aight insact species
and, in the second chapter, M. Morisaki and his associates discuss sterol metabolism in
anather spacias, Bombyx morl. The contributions of symbiotes to the lipid metlabolism of
insects s compallingly demonstrated by chapters on “Lipid interdependencies between
Xylaborus Ambrosia beetles and their eclosym biotic microbes” by K. D P. Rao, DM, Norris
and H M. Chu and “Sterol biosynthesis by symbiotes of aphids and leathoppers™ by H. Noda
and T.E. Mittler, although an assimilative overview of the contributions of symbiotes to the
lipid metabaliam of insects in general would have been a welcome addition. It should be noted
also that the reproduction of phatomicrographs in the two chapters on symbiotes could have
been improved The metabolic determination and regulation of fatty acid composition in
parasitic Hymenoptera i admirably discussed by S N. Thompson and J.S. Barlow who
provide a comprehensive review of the subject and a uselul update on recent studies of latty
acid biosynthasis, The chapler by R.H. Dadd on essential fatly acids is also excelient, It offers
a lucid and intelligent discussion of the conflicting literature on requiremants and synihesis
ol polyunsaturated fatty acids by insects and a valuable account of current (at least at the time
of publication) knowledge ol insect prostaglandins. R.G. Bridges provides a thorough and
discriminating account of the structure, composition and matabolism of phospholipids in
insect tissues The transport of diacylglycerals within haemalymph is rigorously discussed
by D.J. Van der Horsl; however, the transport of sterols, phospholipids and hydrocarbons is
not considered The increasing sophigtication of the technigues available 1o insect bioche-
mists is ably demonstrated in the chapter by ‘G J Blomquis! and M. de Renobales These
authors describe the use of YC-NMR spectrosc opy in elucidating the mechanism of cuticular
hydrocarbon synthesis, The final chapter by J L. Vaughn and S J. Loulourdes discusses lipid
nutrition and metabolism ol insect cells in culture and, thereby, provides valuable resource
material for a rapidly burgeoning field of mvestigalion

References are listed at the end of each chapter and are, in most cases, complete and
current. The lew typographical errors are not distracting, although readers using the volume
to compile or update their own reference lists, should be aware of some spelling errors (e.g. p.
78. change G Bloomguist to G .J. Blomqguist p. 166, change Katayir to Katagiri). The index is
comprehensive and accurate
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It should be apparent from the above account that the volume containg sulficiant
valuable information to warrant inclusion on the bookshelves of those researchers interested
in inséct lipid biochamistry. Indead with the inclusion of only a lew more chapters, the title of
the volume could have been broadened 1o embrace the entire area ol insect lipid biochemis-
try. The editors, should be encouraged fo consider such an axpansion in any future editions

Roger G H. Downer
Department of Biology
Univarsity of Waterloo
Waterioo, Ontano

Raabe. M. 1982 Insect Neurohormones. Plenum Prass. New York and London. xiv « 352 pp
Hard Cover. § US 4250

insect Neurohormonas contains ten chapters and an Addendum. The chaplers are
1. Synthesis. Storage and Release of Neurohormones. 2. Controd of Endocrin and Gland
Activity, 3. Diapause. 4. Reproduction; 5. Functioning of the Visceral Muscles: 6. Morphologi-
cal and Physiological Color Change, 7. Behavior and Rhythmic Phenomena; 8. Osmoregula-
tion, 9. Metabolism: 10. Neurchormones and Cuticle. The Addendum is in tha style of the
addendum Tound in the last of Wiggleworth's Principle of Insect Physiology and consists of
lists of statements gleansd no doubt from the IMerature at the last minute before going 10
press The Addendum is an unsatisfactiory attempt to be up 1o date but, | suppose, better than
nothing,

There are many worthwhile features in Insect Neurohormones, the most valuable being
detailed comparisons of insect and vertebrate neurohormone systems Teachers of insect
physiology will likely welcome those comparisons, Al times the Comparisons go too lar ar are
a litthe farfetched, but nevertheless they raise many interesting points for discussion

A second worthy feature of the book is the exhaustively complete bibliography of the
Eurcpean literature. For example, there are 25 cilations of the physiologist Gersch, whose
work is seldom cited by Morth American researchers,

The most serious shortcoming of the book is its hugaly uncritical nature. Evarything in
the literature is ciled, and everything published seems 10 be given equal weight, equal space
and equal credence. The absence of a critical eye olten jeads Raabe ino serious arror. For
example, in discussing the mode of action of tanning hermones, bursicon is sald to Increase
the parmeability of hemocyles to tyrosine. A careful reading of the relevant literature reveals
that in fact none of the experiments needed 10 show an increase in hemocyte permeability to
tyrasing in response 10 bursicon has ever been done! The stalement is entirely spaculative,
and its acceptance and transmittal by an uncritical author as fact serves only (o weaken an
already weak discipline of insect physiology

| note also that Raabe tends to recite the literature (almost a litany at times) rather than
inferpret and synthesize it. Perhaps in this age of the “information explosion” it is asking too
much of an individual to synthesize the knowledge even in a field as specialized as insect
neuroendocrinology.

Robert P. Bodnaryk
Agriculture Canada Research Station
Winnipeg. Manitoba

Book Notices

Chapman. A F 1982 The Insecls. Structure and Function. 3rd Edition, Harvard University
Press, Cambridge, Massachusetts. $ U.S 3500

The third edition of this lextbook is the resull of a major revision and updaling of the
earlier, 1971, edition. The total increase in size of the volume amounts to 100 pages, aboul
three-quarters of which is actual increase in text or text figures. This amounis to an average
increase of two pages per chapter. The number of figures has risen from 509 1o 582, an
increase of 73, or 2-3figures per chapter. However, since a significant number of older figures
hawve been ehminated the amount of new material is somewhat graater than this.

rd
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MNew materal is not distriibuted unilormiy over all 35 chapters. Major areas of expansion
and updating include the chapters, Feeding, Fal Body and General Metabolism, Locomotion,
Movemeni and Control of Wings, Muscles, Flight Activity. Melamonphosis, Excretion and Salt
and Water Regulation, Mervous System, Mechanoreception, Chemoreceplion, Circulatory
System, Endocrine Organs and Hormones, and especially the chapler on Pheromonas which
has been expanded in the new edition 1o Exocrine Glands. Pheromones, and Defensive
Secretions. The only major reduction appears 10 be the loss of the chapter on Diapause

The only significant change in tormat is the movement of references from a single
listing at the end of the lext to individual listings al the end of each chapiter

PLA. MacKay

Department of Entomalogy
Umiversity of Maniioba
Winnipeg. Mamitoba

Matthews, J R and AW Matthews Editors. 1982 Insect Behavior: A Sourcebpok of Labora-
tory and Freld E xercises. Westview Press, Boulder, Colorado. 324 pp $US. 20.00.

Twenty-live inséct behaviorists contributed a total of 34 lield and laboralory exercises
to this volume which i appropriate to undergraduate university or advanced secondary
school courses in behavior, biology, entomology, or invertebrate zoology. The exercises are
classified into 10 catégories: Observalion, description, and analysis of behavior, spatial
orientation; food location; food recognition and regulation; communication, defense; sexual
behavior, brood care. nesting. and social lite; ntegration and organization of behawior, and
non-traditional behavioral study methods. A shorl section on commaon nonparametnc statis-
tical tests and statistical tables, and a uselul index are included. As well as datailed Inatruc-
tions and lists of necessary materials in @ach exercise, a separate section called “aids 10 the
instructor” gives additional hints on materials, questions, answers, and lechnigues.

The stimulation guotient vanes among the exercises, Some make ang wani to set up
the expariments immediately 1o find out what the answers are or what the insacts do. Others
emphasire the art of observation and hypothesis formation

The book will be usaful to those teaching behavior or lield courses both as a source of
exercises and as a stimulus for the development of similar exerciséd with different insecis or
different conditions. While the exércises have undoubtedly been well tested by the authors,
only natural selection will determine which can be used in any particular area or or which
facilities will be readily available. Just reading the book made me wish | had more time for
insgct bahavior in my course Bul a warming — the shading has been left ol of the circular
nippybugs so don't ket this frusirate you

Judith H. Myars

Institute of Animal Resource

Ecology and Department of Plant Science
University of British Columbia
Vancouver, B.C.

Young, A M. 1882 Population Biotogy ol Tropical insects. Plenum Press, New York. xill + 511
pp.SUS 57.50

For “population biology” in the title of thus book, | would substitute “ecology”. There
are three chaplers on population responses lo varlous aspects of tropical environments and
another on insect distribution patterns. The remaining six chapters deal with topics such as
physiological and behavioural responses ol ropical insects, insect-plant interactions, ropi-
cal ingect communities, insects of agricultural habitats in the tropics, and biogeography of
tropical insect launas

The emphasis is on neotropical lores! systems. deserts and savannas receive scani
attention, and aquatic insects of the tropics none at all. The bibliography contains almost 800
references and is one of the books greatest strengths, however the book seems poorly
organized and. in some chaplers, inadequately Hlustraied.

N.J. Holliday

Department ol Entomology
University ol Manitoba
Winnipeg, Manitoba
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New Books and Publications

Ant-Flant Interactions in Australia, R.C. Buckley, Ed. Junk, The Hague (LS. distributor:
Kluwer, Boston, Hingham, Massachusetts), 1982 162 pp. § U5 54 50

Biting Fires in Canada. Health EHects and Economic Consequences. M. Laird and 12 others.
NRCC No. 19248, National Research Council, Ottawa. 158 pp. $5.00.

Microbial and Viral Presticides E Kurstak, Ed. Dekker, N Y, 1982 7T20pp $U.S 9950

Pasticide Residués and Exposure. J R. Plimmer. Ed. American Chemical Society Sympasium
?;'g? Ma. 182. American Chemical Society, Washington, D.C., 1882 214 pp. U S

Plant Resistance fo Insects. P.A Hedin, Ed. Amencan Chemical Society Symposium Sernes
MNo. 208. American Chemical Society, Washington, D.C, 1983 376 pp. $ U5 4495

Surface Structure of Insect, Pursuil of Fine Structure through Bombyx Life Cycle H. Akai
Japanese Scientific Societies Press, Tokyo. 1982 (Distributor: Business Centre for
Academic Societes Japan, Tokyo). 150 pp. $ U.S. 40.00

The Ultrastructure and Functioning of Insect Cells. Proceedings of the Intemational Conlor-
ence, Sapporo, Japan, August 3-6. 1962 H Akai. R.C. King and 5. Morohoshi, Eds
Society for insect Cells Japan, Tokyo, 1982 (Distribulor: Businass Center for Acade-
mic Societies Japan, Tokyo). 208 pp. § U5, 268.00,

Update on Publications

Republication of Frederick Valenting Malshaimer's 1806 “A Catalogue of Insects of
Ponnsylvania”, the firsl separate work devoted 1o American insects. The facsimile lists more
than 1.300 species of Coleoptera (other orders were not completed), and includes a short
biography of Melsheimer. § U.S 5.00 (overseas, airmail $ U.5. 6.50), payable 1o Entomolagical
Society of Pennsylvania, ¢/o Entomology Department. Pennsylvania Stale Uiniversity. Uni-
wersity Park, PA 16802 U S A

The Arthropods of Canadian Grasslands Newsletter is intended as a forum lor commu-
nication among those sharning an interest in this tauna 11 will be produced as least ORoe & yaar
The first issue is available and provides information about thiee grassland sites which
entomologists are encouraged o study. Forthcoming issues will list investigators and pro-

jects underway. Contact: Dr. John Spence, Editor, Department of Entomology. University of
Alberta, Edmonton, Alberta T6G 2E3

The Trichoplera Nowslelter was eatablished in 1975 as ona resull of the First Interna-
tional Symposium on Trichopiera held in Lunz, Austria. Uinder its founding editor, Dr. Hans
Malicky (Biologische Station Lunz der Osterr. Akademie der Wissenschallean, A-3293 Lunz
am See, Austria), issue #8 appeared in August 1982 The Newshetter promotes inteérchange of
information among research workers concernad with Trichoptera, and these items are invited
by the aditor; a bibhiography of current published papears dealing with Trichoptera is also
maintained. It is not intended as a madium ol publication for resulls of research. The
Mewsletter is available at no cost 1o those with a serious interes! in Trichoptera; the last
mailing comprised some 500 copies to 42 countries. To assist with the cost of production and
mailing, distribulors have been designaled for particular areas: Dr. Glenn B. Wiggins
{Depariment of Entomology, Royal Ontario Museum_ 100 Queen's Park. Toronto, Ontario
M55 2C6) s responsible lor the mailing 1o recipents in Canada.

The tollowing Memairs of the Lyman Entomological Musaum are available from the Secretary

of the Musaum, Macdonald College. McGill University, Ste. Anne de Bellevue, P.O. H8X 1CO:

No 10 The Land of the Locusts, Being Further Verses on Grigs: Part [ {between 450 and 1,500
A0 ). DK McE. Kevan. 1983 vii + 554 pp. $29.00

Mo 11: The Sphecoidea of Southern Quebec (Hymenoplers) A T, Finnamore. 1982 ix + 348
pp.. 144 illustrations. $17.00

No. 12: Revision of the American Species of Mimasa { Hymanoplera: Pemphredonidae: Pseni-
nae). AT. Finnamore. 1983 vi = 171 pp., 365 illustralions. $15.50

The following Memaoirs of the Lyman Entomological Museum ane in preparation;

No. 13: A Monograph of the Orthopieroid Insecis ol Canada and Adjacent Regions. VA

Vickery and D.K. McE Kevan. xxii « 1462 pp.. 7 coloured plates, 6 black and white
plates, B24 illustrations, 237 maps

No. 14: Revision Checkiist of the Butterflios and Skippers of Canada. W W Gregory. Replaces
Memaoir 3. 1875

T4
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ENTOMOLOGICAL SOCIETY OF CANADA
Publications Available for Sale

Arctic Arthropods. A review of systemalics and ecology with particular reference o the
North Amarican fauna. H V. Danks. 1981, Hard covers, 608 pp. A comprehensive overview of
the arclic arthropods including information on physiography, climates, soils. and plants and
animals of the arctic lands. Nearly 2,500 referonces. A valuable relerance.

Bibliography of arctic arthropods of the nearctic region. Complied by HV. Danks.
1881, Solt covers, 125 pp. A uselul supplement Lo the Arctic Arthropods. About a third ol the
refgrences not cited in above book

Memaoir 115: The polvphetic nalure of Apantelas Foorater (Hymanoplera: Braconidae )
A phylogeny and reclassification of Microgasirinae. W.R.M. Mason. 1881. 147 pp.

Meémoire 118: Revision des Trichoptéres canadiens. |, La familla des Rhyacophilidag
fAnnuwlipaipia). F, Schmid. 1981 B3 pp.

Memaoir 117 Guide fo the Geomelridae of Canada | Lepidoptera). Il. Sublamily Enno-
minae. 3. W.C. McGulfin. 1981. 153 pp.

Memair 118: Taxonomic manograph of the genus Pityophthorus Eichhoffin North and
Central America (Coleoprera: Scolytidae). Donald E. Bright. 1881, 378 pp.

Memair 119 A rewision of the genus Lordithon Thomson of North and Central America
{Coleoptera: Staphylinidae). J M. Campbell. 1982 116 pp.

Memoir 120: Revision of the subfamily Xantholininas of America north of Mexico
{Coleoplera: Staphylinidae). Ales Smetana. 1982. 394 pp.

Mémaoire 121 La famille des Xiphocentronides { Trichoplera: Annulipalpia). F. Schmid.
1982 127 pp.

Mémoire 122 Revision des Trichoptéres canadiens. |l Les Glossosomalidss ef Philo-
polamidae {Annulipalpia). F. Schmid. 1982 78 pp.

-]
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ORDER FORM

NAME

ADDRESS ___

MAIL TO: Entomological Society of Canada
1320 Carling Avenue
OTTAWA, Ontario, Canada
K1Z 7TK9

Canadian Funds (Postpaid)

NON-
PUBLICATION  AUTHOR  MEMBER MEMBER TOTAL

Artic Arth. Danks $37.00 $2650 8§

Biblio. Danks 6.00 450

Memaoir

115 Mason 10.25 7.60

116" Schmid 6.50 4.85

117 McGuffin 10.50 7.80

118 Bright 2525 1830

119 Campbell 8.50 6.40

120 Smetana 26.00 19.00

121* Schmid 9.50 790

122 Schmid 6.50 480
TOTAL AMOUNT ENCLOSED $

* AVAILABLE IN FRENCH ONLY
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POSITIONS AVAILABLE

Medical Enfomologist/Parasitologest. Full-time, 11-month tenure-track appointment at
assistant prolessor level beginming 1 Septembar 1983 Ressarch 1o emphasize acology.
feeding behavior, and vector relationships of ticks, mites. and related ectoparasites associat-
ad with zoonotic pathogens. Teaching involves shared responsibility for undergraduaste and
graduate courses in medical ‘vetennary entomology and parasitology. Qualifications include
a Ph D degree and evidence of outstanding polential lor teaching and research. Application
should include: (i) curnculum vitae, academic transcripts. and evidence of teaching skills and
exparience, (11} bibhography and reprints of signilicant publications oF manuscripts. (i) a
statement outlining research areas and approaches used, and (iv) names and addresses of al
leas! three people who can provide recommendal ions. All malerials should be submitied by 1
July 198310 E 5 Sylvester, Chawr, Department of Entomological Sciences, 201 Wellman Hall,
University of California, Berkeley, Calil 94720

Enwironmental Tomeologis!, Applications are invited lor a tenure-track position at the level of
assistant professor. The successful applicant will participate in a programme in envirgnmen-
tal toxicology at the undergraduate and graduate level Candidates must havea Ph D degree
with expenence in loxicology and a strong record in research. The Successiul applicant will
be axpectad to develop and mamtain an active résearch programme in an area of toxicology
appropnate 1o a e sciences depariment. The position is avallable immediately. Salary
commensurate with experence. The current salary base for the assistant prolessor rank 15
%25 807 Applications should include curnculum vitae, a briel statemeni of research inleresis
and objectives, and selected repnnts ol published research. Applicants should request
confidential asaessments of their research and teaching ability lrom at least three refereas lo
be lorwarded directly to: Dr. K K Nair. Chairman, Department of Biological Sciences, Simon
Fraser University, Burnaby, B C. V5A 156
Deadling lor recespt of applications s 30 June 1983, or until the position 5 hilled

Biological Sciences. Applications are invited for a full-timé one-year position to replace a
facullty member ol sabbatical leave for 1883-84. Applicants must have a Ph.D. and preferably
some leaching expenence The successiul candsdate will teach semester courses in metabo-
lism, general physiology. plus an addihional course i the area of expertise of the appomntes
The appointmant will be at the rank o Assistant Protessor (Floor $27.235) (1981-82 scale;
under revision). Please submit applicalions with curriculum vitae and namiés of three réferees
to: Dr ¥ J. Kuepper, Dean ol Faculty, Bishop's Liniversity, Lennoxville, Quebec J1M 127

Research Drector. fo starf enfomology research division; design and development of insect
fraps using inséct behavior, irap agrodynamics, held lests; evaluation of semiochemicals; devei-
apment of application guidelines $18.000-524 000 par annum plus vehicle or expense, Quali-
fications: MP M and Ph D or held expenencsd in lorest éntomology plus research with
multiple funnél traps, mass trapping fores! col@optera or innovative design of insect traps.
Reguined to work and travel 43 required lor field evaluations oF |0 prowvide technical assistance
for marketing Contact; M, Banfigld. PMG/Stratford Projects Lid., 545 West 8th Avenue,
Vancouver. B.C. V5Z 1CE (G04) BT6-1446.

Specialist in Enlomotogy. To work with a team of entomologists and forage-livestock scien-
tists developing management fachics for pasture syslems [0 reguiate spilfelbug densifies.
PhD in applied biclogy and evidence of good publishing record. Experience in pasture-
forage. rangeland entomology. habital manipulation, biclogical control, systems analysis,
and fluency in Portuguese or Spanish. preferred. not reguired. Send curriculum vitae, trans-
cripts, list of publications, 3 letters of recommendation, to M A Naves, Coordinator of
Spittiebug Project, EM-BRAPA. Ed Venancio 2000, sala 916, 70 333-Brasilia-DF, Brasil

Thi National Uiniversity of Singapore plans to expand its academic staff by 1985-86. Applica-
tions are invited lor appomtments in the Facully of Science |Botany. Chemisiry. Physics.
Zoology, Pharmacy ) Contact Mr_ Peter Lim, Director, North Amenca Office, National Univer-

sity of Singapore, 61 West 62nd Street, Suite 4), New York, New York 10023, U S A, lelephone
(212) T65-1670, or The Director, Personnel Department. National Univarsity of Singapore,
Kenl Ridge. Singapore 0511, Republic ol Singapore

7
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Specialist positions with the Onechocarciasis Contralf Program ol WHO may be available
Persons who have training or expeérnence with some aspect ol biting fly. particularly blackily,
research or control, some elemeantary parasiology, familiarity with blacklly development and
behawvior. and an aptitude for lield work under relatively rough conditions are encouraged to
submit curriculum vitae 1o Dr. EM. Samba. Director, Onchocerciasis Control Program,

BP 548, Onagadougou. Haute Volta

Graduate Research Assistantships

Hail-time academic year, full lime summer (3 montha). Stipend $7,000-58 000, dependent
upon education and experience Project on pheromones of ticks Experience in TLC, chroma-
lography. physiology or biochemistry desirable. Opportunities for Ph.D. of M5, level gra-
duate study inacology or biomedical sciences. Qualilied applicants waive out of state tuition
Send résume, lranscripis, three letlers of reference, 1o Dr. D E Sonenshine, Department of
Biglogical Sciences. Old Dominion University, Morfolk, VA 22508 (B04) 440-3612 or 3585

The behavior and ecology of insects in urban gardens and yards are being studied al
Georgelown University. Present studies include the reproductive and foraging behawor of
the carpanter bee, Xylocopa virginica, parasitization and reproductive behavior of the chalci-
dosd wasp, Pediobius foveolalus, which atiacks the Mexican bam beelle; the behavior of
bagworm caterpillars; the pollination behavior of butterlies; syrphid fly communities; and
whiteflias on lomatoes. If you are s qualified student who would like o work toward an M.S. or
Ph.D. in the behavior and ecology of insects at Georgetown University, contact Professor
Edward M. Barrows, Deparimeni of Biology, Gerogetown LUiniversity, Washington, D.C
20057 Fellowships are availlable on a compotitive basis to students who are accepted for the
Ph.D program

Two Assistantships available immediately. Research towands M S ininsec! pest managemen!
Stipond $4.500/year plus tuition waiver. Admission 1o graduate school required, Gontact Dr
C.J. Southards, Department of Entomology and Plant Pathology, University ol Tennesses,
Knoxville, Tennesses LIS A

POSITIONS SOUGHT

Sell-employed, Canadian Insect Taxonomisi, trained in Canada. with 14 years axpariance in
Insect Systematics and five years Post-doctoral experience in Mosguito Biology, Resource

1 and Palasolimnology desires contract work to identify insects. Contact: Petar
Arntlield,. Ph D, 225 Laurent Drive, Winnipeg. Manitoba, R3V 151, Telephone (204) 265-9858

OBITUARY
Walter Edward Whitehead 1891 - 1982

Walter E. Whitehead, former professor of enlomology al Macdonald College, McGill
University, died in late December, 1982, aged 91 yoars.

Mr. Whitehead was born in Harrow, England on June 29, 1891, He was employed by the
province ol Nova Scotia lor a number of years as assistant in entomology. where ha worked
mainly for Dr W.H. Brittain. Dr. Brittain came 10 Mcdonaild College in 1925 and Whitehead
Tollowed him in 1926 Mr. Whitehead obtained the B.5 A_degres in 1930 and the M. Sc_in 1831,
in entomology. both from McGill University. Promotion was slow in those days but he was
made Assistant Professor in 1948

Many Mcdonald graduates remember Mr. Whitehead as a kindly gentieman who was
exacting in his requirements from students. His own work was meticulous and he expected all
studenis to do their best. A mere passing grade was never good enough. Hewrote a number of
scientific papers and is remembaered espacially for his talents as artist, illustrator and photo-

T8
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grapher, His illustrations appear in numerous papers of other authors, sspecially those of
W.H, Brittain, { Tha Lyman Entomological Museum and Research Laboratory has preserved a
number of his onginal illustralions)

McGill University benelitted from his artistsc talents. For many yoars he leftered the
universily degrees and diplomas in fine old-English script. Tha Macdonald books of remem-
brance of World Wars | & || were also his work As well, he lettered the McGill “Book of
Remembrance”, including the title page and the coat of arms

Mr. Whitehead retired in 1958 and established s home in Round Hill, Annapolis
County, Nova Scotia. Gardening was a favourile hobby and he delighted in raising prize
roses. He was active in community affairs, especially those with horticultural aspects Possi-
bly his last entomological offort was the desigring of the crast lor the Acadian Entomological
Sochty,

Although his health declined in his later years, he remained active and still displayed
much of his earlier activity and enthusiasm when | last saw him at his home in August, 1982

Mr. & Mrs Whitehead were married in October, 1917, and enjoyed 85 years of happy
marriage. Mrs. Whitehead, whose health is rather poor. continues to live in their Mova Scotian
home

V. R Vickery

Lyman Entomological Museumn and
Research Laboratory

Macdonald College

McGill University

RECENT DEATHS

Stanton 0. Hicks. On 8 April 1983 Age 73 Retired, Biosyslematics Research Inshitute,
Agncullure Canada, Former member ESC . ESO.

George Stirrelf, Grand Falls, N 8. On 15 December 1982 Age 83, Formaerly head of Agricul-
ture Canada laboratory at Chatham, Ontario. the chie! naturalist for Parks Canada

Jean-Baptiste Maltais. Chambly, Québec. On 10 September 1982 Retired (1963) research
scientist Agnculture Canada, St-Jean, Québec

EDITOR'S REMARKS

With the theme of the 1983 Joint Meeling of the Entomological Society of Canada and
Entomological Society of Saskatchewan being “Integrated Pest Management™, it is particu-
larly appropriate that Freeman McEwen chose to address this subject in our Guest Editorial.
Hopetully, Ragina will provide the setting for an unfolding of some of the “new tools” and
development of the “new wisdom™ that he recognised as being needed.

The “Call tor Papers” lor the Joint Meeting was published in the March 1983 Bulletin.
Everyone who wishes (o participate in submitted paper and poster preseniations is urged 1o
send the reply form (page 21) to Mr M.G. Maw. Program Chairman, Agriculture Canada
Resasarch Station, Regina, as s0on as possible,

This is the third issue of the Bulletin which is being produced by pholotypeseiting,
rather than from camera-ready copy. The Gowerning Board, at its mestings in anrmm
approved a trial period ol one year. i e. lour issues, in which the Editor was io use
after which the process was 1o be evaluated. So far, | have received several latters, all of them
exprassing approval of the new format, and | wo uld welcome hearing the views of any reader
who feels strongly one way or the other,

HJ L

Alberta Environmental Centre
Wegreville, Albarta

TOB 4L0
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Remarques de la Rédactrice

Li thésme de la réunion collective de la Sociéle des Entomologistes du Canada &l de la
Sociglé des Entomologisies du Saskatchewan en 1983 est "L'administration Intégrale des
Insectes™ C'est donc, Irés & propos, que Freeman McEwen s'est addressa & oo sujet dans
notre editonal invité, On espére que c'es! & Régina qu'on découvra quelques-uns de ces
“nouveaux outils” @t gu'on développera cette “nouvelle sagesse” dont nous avons besoin
selon McEwen

“Llinvile ces papiers” pour la reumon collective a #lé pubhé au Bullatin de mars 1983
Chacun qui veut lire un papier ou présenter une affiche illustrée doit remplic @l envoyer 1a
formule de réponse (A la page 21) & Mr. M.G. Maw, Program Chairman, Agriculture Canada
Aesearch Stalion, Régina, aussitdi que possible.

Ceci est le tromsiéme numiéro du Bulletin quion a produit par la photocomposition au
lieu demployer une “apparesd-prii” copie Le conseil dadminisiration, & ses réunions &
Toronto, & approuvé une panode d'essal d'une année, c'est-a-dire, quatre numeéros, dans
laquelle la rédactrice employerall la photocomposition. Ensuiie le consell évaluerait le pro-
cessus. Jusqu'a maintenant. |'ai recu plusieurs lettres dont toutes approuvaent @ nouveau
format. Je tiens beaucoup a eniendre 'avis daucun lecteur qui y attache une grande
imporance.

H.J. Liw

Alberta Environmental Centre
Vegreville, Alberta

TOB 4L0
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ENTOMOLOGICAL EDUCATION
IN
CANADIAN UNIVERSITIES
DURING THE 1981-82 ACADEMIC YEAR

Prepared by

The Study Group on Entomology Curricula
of the Science Policy Committee

Entomological Society of Canada

Members of the Study Group:

N_J. Holliday (Chairman of the study group). Depl. of Entomology. University of Maniioba,
Winnipeg, Man. R3T 2MN2

J.C. Conroy, Dept. of Biology. University of Winnipeg.

T.D. Galloway, Dept. ol Entomology, University of Manitoba.

P.A. MacKay, Depl. of Entomology, University of Manitoba,

INTRODUCTION

Tha Science Policy Committee of the Entomological Society of Canada requested that
a study be undertaken of the entomology curricula of Canadian Universities. The committee
fedlt that it is appropriate that a national entomological society should be aware of the nature
and extent of training in entomology, within Canada. Such awareness might reveal deficien-
cies in the overall pattern of Canadian entomaological training which, il nol cormected, could
damage the future development of entomology in Canada.

The report is concerned with Bachelor's, Master's and Doctoral levels of study. Formal
Courses and supervised research both Rave a part in praducing individuals with appropriate
qualifications for those degrees, with amphasis on courses at the Bachelor's level, and on
rasearch &l the two graduate levels.

Data on entomology courses and on graduate students undertaking research in ento-
mological fields were collected and examined. These data provide a comprehensive picture
of entomological education in Canada and, as such, are of value o the Entomological Society
of Canada and to educators and administrators in entomological aducalion. In addition
students planning their education may lind these data useful. Entry into graduate programs in
entomology is either by way of undergraduate spacialization in this field, or by a more general
science degree, from either faculties of agriculture, or of arts and sclence.

DEFINITIONS AND CLASSIFICATION

Belore data collection could begin il was necessary 1o establish definitions o ensure
uniformity of treatment of data. The following were used:
Entomology: Study of insects and ferrestrial arthropods including their controi.
institution: Graduate data are classified by institution. An institution may include a number of
campuses and departments.
Campus: A single campus of a university is the unit used in the undergraduate course data. A
campus may contain more than one depariment offering courses in entomalogy. No
distinction is made between such departments.
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Course with significant entomological conten!: A course where more than 30% of the content
was devoled to entomalogy.
Courses with significant entomological content were classified into elther "Entomo-
logy courses”, in which more than 50% was entomaology, or others, where 30-50% of course
content was entomology.

DATA COLLECTION

All university departments in Canada in which entomology courses might be offered or
students trained in entomology were identified using Royce (1980). Course offer-
ings in each of the departments were examined in the appropriale universily calendars.
Whaere courses had significant entomological content, details from the calendar were entered
on a form. The completed forms were then sent o the department concerned for verification
and addition of information not available in the calendar. All departments where graduate
students might be trained in entomology were requested to provide information on number of
students enrolled in such programs on a standard form. In addition, some departments in
which undergraduate specialization in entomology could occur were asked o complele a
form detailing program structure. The data were gathered in Winter 1981-82,

COURSE UNITS

Course size were reported on forms as hours/week for a stated number of weeks
Because there is no uniformity regarding coursa length or numbar of contact hours/week, the
study group converted all courses 10 a stangard unit. The standard unit used (C L) repre-
sents about 30 hours of lscture time with or without a laboratory. Hence one C U represents a
13-week course of three 50-minute lectures/week, However, course lengths from 12 weeks 10
15 weeks were also considered o be one C.U. This was done because the study group felt that
the variation in courae content between 12-week and 15-week courses was probably not large
enough, compared with variation in content among courses of the same length, to justify the
increased complexity caused by allolting different values to courses of different length.

UNDERGRADUATE COURSES

From university calendars. 47 campuses appeared o have courses with significant
entomological content, 39 campuses provided information additional 1o that in the calendar

There are 84 course units (C.U.) in Canada with 30-50% entomological content, and
1656 C.U. with more than 50% entomological content, including 2 C L. at Nova Scotia Agricul-
tural College. A complele breakdown of thess, by campus, was made. Six campusas (four of
them in the Maritime Provinces) offer a single course with 30-50% entomological content;
such courses are usually called invertebrate biclogy and are a component of a biology
degree. Twelve other campuses offer a single C.U. with > 50% entomology; these courses are
usually associated with one or more invertebrate biology courses in a biology degroe
program.

There are 20 campuses offering 2 or more C.U. of courses with > 50% enlomology:
among them they offer 55 C.U. 30-50% entomology and 139 C U. > 50% entomology. About
45% of all undergraduate Canadian C L. ‘s with significant entomological content are offerad
on eight campuses (Table 1). The course units shown in Table 1 cannot be readily transiated
into programs of study which students take. Mevertheless some patterns are evident. Alberta,
Guelph and Manitoba cffer major programs in entomaology within Faculties of Agriculiure;
their course offerings include service courses to other Departmants within the Faculties of
Agriculture and of Science, but also a strong program in the study of insect biclogy and
applied enfomology for entomology students. Macdonaid college follows a similar pattern
bul the major offered there is in zoological sciences. At the University of British Columbia and
at Simon Fraser University the emphasis is on pest control; hence there are lewer courses on
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Tabile 1. Field of knowledge covered by undergraduate courses with significant
Mwlﬁuﬂﬂmmmm*dm

MoGa  Semge Toroesn
Aipgrta BC  Cariton Gueiph Wanifobs Mescdonaid Fraser 51 George

Introductory, General, Uspecified' 3 3 1] 2 3 1 2 2

Anatomy, Physiology,

Biochemistry' 3 1 2 2 2 3 0 2
Systematics, taxonomy. evolution' 1 0 0
Emiug'r. Aquatic entomology.

Behaviour, Social insacts' (1] (1] 2 5 4 1 0 2
Applied entomology:

crops, stored products’ o (1] 0 0 1 0 0o

foresiry" 2 2 1] 1 i ] 0 0 0

medical, vaternary® 2 0 0 1 1 0 [ - |

insect loxicology! i 0 1] 1] | 0 00

general' 3 1 0 3 1 3 10
Apiculiure? i 0 0 3 [} 1 2 0
Terrestrial arthropods® 0 0 0 0 0 1 0 0
Invertebrate Biology? 1 (1] 2 0 2 3 2 1
Pest Control? il 3 1] li] i ] 1] 1 0
Pesticides? ] 1 o 2 (1] 0 0
Parasilology? o 0 o (] 1 0 00

' Courses with > 50% entomology 2 30-50% entomology

insect biology. and applied entomology is taught in agricultural systems — oriented pest
control courses (e.g.. “Crop protection — horticultural crops”, which incorporates insect,
weed and disease control). Carleton University and the St George (Downtown) Campus of
the University of Toronto offer courses in insect biology but, with the exception of Toronto's
courses in arthropod-related disease, do nol give courses in applied en ‘

Table 2 shows the C.U.'s offered in Canada broken down by region and field of
knowledge. The C.U. distribution in British Columbia is greatly influenced by the two B.C.
campuses in Table 1 which batween them offer 20 of 26 C.U. Similarly, in the Prairies the
Universities of Alberta and Manitoba account for 33 of the 52 C.U. In eastern Canada the
contributions of C.L, units from campuses in Tatsle 1 are relatively less important. In eastern
Canada four campuses out of 38 offer more than 10 C.U. with significant entomalogical
content; in western Canada there are also four campuses offering more than 10 C.U., but only
nine campuses offer enlomology courses. It has been suggested that enlomology training is
deficient in the maritime provinces [(Turnock, 1980). There are ning campuses currently
offering entomology courses in that region, and Mova Scotia Agricultural College plans to
offer entomology courses from 1983, Uintil that time the only applied entomology course in
the maritimes will be in forest entomology at the University of New Brunswick. Only four
campuses in the Maritimes offer more than 2 C.U. with > 50% entomology.

Ininterpreting Table 2, it should be borne in mind that what is taught in insect ecology
Courses in one region may be taught in general entomology courses elsewhere; similarly crop
protection entomology may be taught in general applied entomology courses. On a national
scale there do appear to be some deficiencies. There are no undergraduate courses in insect
pathology and only two in insect toxicology, deapite their obvious importance in insact
control. Terresirial arthropods other than insects receive little attention except in Quebec.
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Table 2. Regional distribution of undergraduate C.U. with > 50% entomology classified
by leld of knowledge.

Maritimes Quebsc Ontario  Praities

ac

Total

Introduciory, genaral,
unapecified.

Anatomy, physiology,
biochemistry,

Systemalics, taxonomy,
evolution.

Ecology. aquatic entomaology.
behaviour

, social insects.

Applied entomology:
crops, stored products
forestry
medical, veterinary
insect loxicology
general

Agriculture

Tarrastrial arthropods

10

5

- F-N -4 L]

IS

13

14

== W O ELD

12

5

(=]

o M LDOoOOMND

49

15

21

-
th & ORM~NOM

Total > 50% Entomology
Total 30-50% Entomology
Owarall total

& o B

8 88

£ lo o owwmw=

[

MNumber of campuses ollering
some entpmology

Vincludes Nova Scotia Agricultural College

[}

Table 3 shows that most courses with > 50% entomology are taken in tha last two years
of the undergraduate program. (In Quebec the first year in the university was considered
equivalent to second year elsewhare). The table also shows that the courses reported in Tabile
2 are normally available. Only five courses are offered so infrequently that they would not be

available to all students.

Data on enroiment in courses were collected from all campuses where these data could
be supplied. Data on enrolment in 115 C.U. with > 50% entomology ware obtained. For these
data the average enroiment/C U, was about 20 students; however when data were adjusted to
raflect Irequency of offering the average number of students/C L /year was 22 This indicates

Table 3. Frequency and time of allering of undergraduate C.U., with > 50% sntomology.

Ragular Offerings Ieragular

Yra 1-2 Yrs. 5-4 Offeringa Total
Maritimeas - 1 1 12
Quesbec 4 24 4 32
Ontario 1 57 - -]
Prairies -] a2 - 38
British Columbia -_— 15 - 15
Total n 139 5 155
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that for the limited data base available there were 2 526 student C U1 's of > 50% antomology
in a year; if this is extrapolated to the 155 such C.U. in Canada the figure becomes 3,405
student/ C.U.jyr. These figures should be treated with caution since a student taking more
than one C L. fyear in entomology would be reprasanted more than once. Examination of 13
C.U. for the University of Manitoba shows that abowut 90% ol the student C L."s are the result of
sludents taking one C.U . /year;. these are mainly students majoring in other disciplines.
Departmants offering high enrolment courses for non entomologists would probably have a
similar or higher percentage of students taking | C.U./year; however depariments with few
sarvice courses could have most students taking 3-5 or more C.U./year in enlomology.
Because of these uncertainties it is not possible to determine tolal enroiment of students in
entomology courses. However it seems likely that well over hall the 3,405 student C.U.'s
represent students having their only course in emtomaology.

UNDERGRADUATE PROGRAMS

The Universities of Alberia and Guelph, and Laval University were asked io supply
details of the typical structure of a degree with major specialization in entomology. These
programs are used 1o exemplify the different types of undergraduate programs with speciali-
zation in entomology. Table 4 shows that the entomology major program in Faculties of
Agriculiure emphasizes background science, humanities and arts courses in first year, one or
two entomology and several agriculture courses in second year. In third and fourth years the
programs ane heavily laden with entomology, and while emphasis is on applied aspects, there
is a thorough grounding in insect biology as well. The degrea in the Faculty of Science al the
University of Alberta has more emphasis on sciences in the first and second years than does
the Agriculture degree. there is no humanities or ans component. There are a few more
entomology courses in the science degree than in the agriculture degree, but many of the
courses are the same in both degrees. Laval University offers a biology degree with speciali-
zation in entomology. The number of entomological courses in considerably less than in
entomology degree programs. The Laval program has a more diverse entomological compo-
nent than do many institutions offering degree programs in biology with entomological
speciahzalitn

GRADUATE COURSES

Data on graduate course offerings were collected in the same way as those lor under-
graduate courses. The C.U. system is also the same, though iess satisfactory since many
graduale courses are projects, or are of unspecified duration. Twanty-fiva institutions offer
graduate courses in the field. Four universities (Acadia, Québec a Trois-Riviéres, Ottawa and
Western Ontario) have graduate students studying entomology. bul no graduate courses in
entomology. Three universities (Bishops. Regina and Windsor) offer graduate courses bul
currently have no graduate students working in entomology. Dalhousie and Monclon cur-
rently have neither graduate students nor graduale courses. The universities the
most graduate C.U.'s with > 50% entomology are McGill, Manitoba, Alberta, Toronto, Simon
Fraser, Laval, British Columbia, and Guelph, These eight offer about 68% of the graduate
C.Us. It is noticeable that seven of the sight are also on the list of campuses offering most
undergraduate C.U.'s: Carleton was on the undergraduate list but nol on the graduate list.
Lavai did nol appear on the undergraduate list.

Table 5 shows the regional breakdown of graduate C.L."s. Again the paucity of entomo-
logy instruction in the maritimes is evident. Although of five campuses in this region which
offer graduate training in entomology, only two offer any graduate courses in entomalogy.
However, al the graduate level, absence ol a course in a subject does nol necessarily maan
absence of training in the subject. For example there are five graduate students in British
Columbia whose field ol research is “systematics. taxonomy and evolution”, but there are no
graduate courses offered in that field of knowledge (Table 5).

There are unigue features in many graduate entomology courses in Canada, and only a
few can be mentionad. Simon Fraser University' s Master of Pest Management program is the
only one of its kind in Canada. The M.P.M. program is not an entomology program but
students may specialize in insect pest management, 15 were reported to have done so in
1881-82 Only two courses were reporied on plant disease veclors. thess ware at Simon
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Tﬂlmmﬂmﬂ.u.‘-ﬂ! = 50% entomology

classified by field of knowledge.
Maritimes Ouebec Ontario Prairies Bc. Total

General, unspecifisd 1 b 5 2 2 19
Anatomy, Physiology.

Biochemistry 2 7 8 -] k| 28
Systematics, Taxonomy,

Evolution 0 & T 4 1] 17
Ecology, Aquatic Enl.,

Behaviour 0 T 5 7 2 21
Applied Entomology:

Cropa, stored products 0 2 0 1 2 8

Forestry 0 2 2 1 3 8

Medical, vetarinary 1] 1 1 1 0 3

insect toxicalogy 1] o o 3 1 4

General 1 1 2 3 4 11
Agriculture ] 2 1 0 0 3
Total > 50% antomology 4 w N 30 17 119
30-50% entomalogy 2 4 T 3 5 21
Owerall total L 41 38 2 e 140

Erager University (not in the M.P M. program) and at the University of British Columbia. The
University of Guelph offers a course on the classification and biology ol immature insects;
this seems to be unique in Canada. Macdonald College (McGill) offers two courses on soil
fauna, including insects. The only course on stored producis anlomology is offered at the
University of Manitoba, The University of New Brunswick offers a course on insecl endrocri-
nalogy. Sherbrooke is the only university 1o offer coursas each ol which deals wilh a separate
insect order: Hymenoplera, Coleoptera and Homoptera. It should be noted that there are four
C.U.'s in Canada at the graduate level in insect toxicology, but there are no courses in insect
pathology.

GRADUATE STUDENT ENROLMENT

the I3 universities contacted, 32 responded; thare are no data from the University of Saskat-
chewan. Tabie 6 summarizes the area of research of graduate students. As of December 1881
there were 15 M P M. candidates, 171 M.Sc_candidates and 133 Ph.D. candidates specializing
in emomaology. In 1975 (McEwen el al 1976) the largest seven graduate schools were Simon
Fraser, British Columbia, McGill, Guelph, Alberta, Manitoba and Toronto. All of the seven
have increased graduate student enrolment in 1881 but there has been a larger increase in
enrolment at Laval. The eight largest graduate schools in 1981-82 accommodated 67% ofthe
students doing graduate work in entomology and are the same eight instilutions which offer
the most graduate C.U.'s in entomology.

Subject areas and institutions in which graduate students were concenirated were
identified. (Table 7). Five or more graduale sludenls per subject area per institution was used
as a crilerion for identification of concentration. Such concentration indicales in part special
amphasis by institutions in certain subject areas, but other factors are probably involved as
well in attracting students with particular predilections for specialization. It seems likely thata
clumped pattern is normal, although size and location ol clumps ol specialists need not be
constant over extended periods of time.
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Table 6. Numbers of students enrolled in graduate degrees in entomological fields

classified by field ol research.

M.5c." Ph.D
Anatomy, Physiclogy, Biochamistry ar 25
Systematics, Taxonomy, Evolution 18 27
Ecology, Behaviour 58 50
Applied antomology: crops, stored products 30 17
Applied entomology: medical, veterinary 11
Applied entomology: forestry 19
Applied entomology: insect toxicology -] 1
Apiculture 5 1
Unknown 1 2
Total 186 1323

! Includes 15 M.P.M. candidates.

Table 7. Concentration of five or more graduate students by institution and subject area,
during the 1981-82 academic year.

Ecology, bahaviour

Appined entomalogy. crops, stored products
Appiied anlomolDgy Medcal, velerinary
Applisd sntomalogy, foresiry

Anstomy. Physsology. Ba
+ | Systematics. laxonomy. svolution

+*
+*

British Columbia +
Carieton

+*

Laval
Manitoba

+ + + +
+ 4+ 4+ +
+

Québec & Monireal
Simon Fraser + + +
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SOURCE OF GRADUATE STUDENTS

All graduate schools providing information on lield of research of gracuate students
also provided information on source of students. Table 8 shows Canadian source institutions
of students in Masters', and Ph.D. programs respectively. At the Masters level 53% of studenis
are in the same institution as that in which they took their bachelor's degree; often these
students did change depariments within the university. At the Ph.D. level, 35% ol siudents
remained at the same University as that of their previous degres. most of these students
probably remained in the same depariment. The proportion of loreign students (studenis
whose previous degree was non-Canadian) was 10% for Masters students and 23% for Ph.D.
students. Regional differences in movémant are noticeable, In the Maritimes students aither
remain at the same university or leave the region entirely. In Québec the percentage of
students entering the region to undértake Ph.D. study (s lower than slsewhere. Howaver, both
Québec and Ontario have low percentages of M.Sc. entrants from other provinces. In the
prairies at the PhD. level no students change unversity within the same province, bécause
frequently this is nol possible; the proportion of foreign students at the Ph.D. level ia high in
the prairies. In British Columbia, although there s considerable axchange belween the
universities at Masters' entrance, there ia little axchange at Ph.D. entrance.

The source institutions for graduate studenis are of interest: students are unlikely to do
graduate work in entomology if they have received poor training or no training at the
undergraduate level Hence a high number of students proceeding lo graduate school from a
university implies exposure during the first degree to courses and professors which foster
interest in entomology. Table 8 indicates the mos! frequent source institutions for graduate
students. Also shown are lists of the most frequent sources of studenis who move from one
institution to another. These were included because the number of students entaring gra-
duate programs in the same institution may be considerably influenced by size of the
graduate school rather than source-related properties of the institution. It is noticeable that
the lists in Table 9 include institutions which have not appeared on the lists of institutions
offering the most courses at the undergraduate or graduate level or having the most graduate
students. In particular the importance of the University of Waterloo as a source of Ph.D.
candidates could not have been predicled from prévious data.

The data collected do not allow the identification of undergraduate courses laken by
students entering graduate school, but it is possible 1o examing the maximum antomology
C.U.'s a student entering a master's program could have taken. For 184 master's students for
which there are data, 18% came from institution=s offering 0 or 1 C.L. in entomaology, 40% from
institutions ofering 2-5 C.U., and 43% from the eight campuses offering more than 5 C.U. of
entomology. However, some students from these eight campuses were identified as not
majoring in entomology (or its equivalent) in their first degree; hence no more than 33% of
students entering master's programs had undergraduale programs with more than 5 C.U. of
entomalogy. A similar analysis of Ph.D. entrants is not possibile because itis now known how
many of these helid M.5c. degrees and how many entered directly from their B.Sc. programs.

The source institutions outside Canada of entomology students in Canadian graduate
schools were classified only by country. The most requently reporied source couniries ans
United Kingdom, United States. and india. The data collected do not aliow source of a student
to be related to that student’s field of study. A tempiing hypothesis is that students from “third
world” countries would be more likely 1o study applied entomology than would other foreign
students. Universities are classified on the basis of areas of concentration given in Table 7,
and couniries are classified into those with national per capita daily caloric intake of greater
than 2,500 and those with less (Bartholomew ef al 1880). Of the 14 students from countries
with a caloric intake of less than 2 500, 10 attend universities with concentrations of graduate
students in appled entomology- “crops, stored products”, 4 attend universities without this
specialization. From countries where caloric intake is over 2,500, 11 students attend universi-
lies with “applied entomology: crops, stored products” and 13 attend universities without this
specialty. Nevertheleas a statistical test shows no significant relationship between nutrient
status prﬂl:un:u country and whether or not “appliad entomology: crops, stored products” is
a specia

The:e is considerable variation in the pattern of foreign student recruitment among
Canadian Universities. Nine of the 11 United States siudents attend graduate schools in
Alberta or British Columbia, while eight of the 11 United Kingdom students are doing
graduate work at Toronto, Queens or Guelph. The University of Manitoba has the highest
proportion of foreign students in its graduate entomology programs, most of these are
students with degrees from couniries with low per capita caloric consumption. Canada can
make an important contribution to the education of enlomologists from less developed
nations where these skills are vital. But in the final analysis Canada’s projected goals for food
and forest products and for managing other natural resources requires thal training of
sufficient antomaologists for its own néeds be sustained and, whera possible, enhanced.
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rﬂtmmmmummm-uthm.

{1981-82 scademic year)
Masters Doctorate
Exciuding Exciuding
All Ingtifutions students who do Al Institutions students who do

nol move nol move
Guelph 1 BC. 6 BC 11 Waterloo T
Laval 15  Guelph 5 Waterloo 10 B.C. 6
B.C. 13 MeGil 4  Montréal 8 Alberta 4
Manitoba 10 Qué & Montréal 4 Carlaton 8 Carleton 4
Monirial 10 Victoria 4 Manitoba 8 Montréal 4
Qué. & Montréal 10 Montréal 3 MeGill 7  Manitoba 3
Simon Fraser 10 Oftawa 3 Simon Fraser 7 Brock 2
Toronto 7  Toronio 3 Alberta 6 Dalhousie 2
York & Qué & Montréal 4  Guelph 2
Toronlo 4  Ottawa 2

i Number of students from source shown.
CONCLUSIONS

1. Abthenational level, two daficiencies in university programs in entomology are identified:
Insect pathology is a neglected field of study in Canada, at both undergraduate and
graduate levels. Toxicology. arthropods other than insects, and taxonomy of insect
larvae receive formal treatment at few institutions.

2 On aregional basis, excluding the Territories, the Maritimes are loast well endowed in
terms of university-level entomology courses and programs. Data available show that
most provinces other than the Maritimes, have at least one university with significant
offerings in entomology, at both graduate and undergraduate levels

4 Graduate students tend to be distributed among institutions in a clumped pattern by
specualty

4. The principal source institutions for Canadian graduate students in entomology are
those with significant undergraduate programs in this field.

5 Most M Sc. students take this degree at the same institution at which the Bachelor's
degree was laken Most Ph.D. students take their degrees al institutions different from
those at which the previous degres was taken

6  Othersource institutions for graduate students in entomaology are primarily in India, the
United Kingdom, and the United States, with a few students representing an additional
16 countries,
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