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Introduction

Nineteen ninety-four was another successful and busy year at Queen's University Biological
Station. The year was highlighted by the dedication of the "Hilda and John B. Pangman Conservation
Reserve”, the aquisition of which was made possible by a very generous gift to Queen’s University
from Mrs. Hilda Pangman. It was a productive year for both research and teaching, with a seven
percent increase in user days from 1993 levels (User-day data are displayed in tabular form later in this
report. On average, 32 researchers (professors, graduate students, honours students and assistants)
were in residence throughout the summer. Abstracts of research projects and personnel involved are
contained in the following pages.

In teaching activities, QUBS hosted twelve modules in the Ontario Universities Program in Field
Biology. Seven of these were presented by Queen’s faculty, five by faculty from other institutions.
Titles and enrolments for modules held at QUBS and for the OUPFB program in general are found in
Tables 1 through 3. In addition 1o the modules mentioned sbove, Dr. Ed Kott (Wilfrid Laurier
University) brought his field course for senior undergraduates to QUBS for two weeks in late summer.
In fall, Steve Thompson {Sir Sandford Fleming) brought his Terrain and Water Resources Field Course
to QUBS. The sixteenth edition of the Naturalists’ Workshop, described in more detail later in this
report, was held in late May.

Over the time of existence of the field station, use of QUBS has been steadily increasing.
Frank went back through old files and assembled user-day data for as many years as possible. The
very old estimates (1947 through 1964) were derived from budgetary files. There are some years for
which only sketchy records exist. These have been excluded from the figure below.

User-Days at Queen's University Biological Station
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Comparing 1984 levels with 1994 levels, overall use has increased by 37%. With the
exception of 1989, growth has been steady over the past decade.




The demand for small conferences, meetings and workshops continues 1o grow. QUBS is able
to host several of these events each year. QUBS continues to be an important destination for a variety
of field trips, especially those associated with fall and winter term courses. In many cases, this
exposure to field work is cited as 3 key element in stimulating interest in field biology. A tabular
summary of conference, meeting and field trip use of QUBS in 1994 appears later in this report.

"The Hilda and John B. Pangman Conservation Reserve”

In an effort to acquire a 1500-acre tract of forests and wetlands, encompassing 6 lakes, the
popular Lindsay Lake Road nature trail, and some prime breeding habitat for the endangered Cerulean
Warbler, we set out in late 1993 to raise the $540,000 necessary to purchase this important area from
the Rock Lake Association. With the expert and enthusiastic help of Charles Sauriol, we developed
a brief entitled "The Back Lakes - A Conservation Reserve for Warblers and Wetlands, Science and
Education™ which explained the values of this area for teaching, research and consarvation.

We are extremely grateful that Mrs. Hilda Pangman made a very generous donation, in the
amount of the full purchase price, to enable Queen’s to acquire this valuable conservation reserve.
Mrs. Pangman made this donation in honour of her husband, who appreciated birds, nature and the
conservation values that are embodied in this diverse natural area.

To celebrate the donation and to dedicate the property, a ceremony was held in July at the field
station. Some 200 guests, regulars and friends of the station turned out on @ warm summer’'s day to
participate in the event. The Pangmans (Mrs. Hilda Pangman, son Peter Pangman and Peter's wife
Ann) were treated to an aerial tour of the property by helicopter. We thank Mr. Michaal Davies and
his wife Elaine for their hospitality and the magnificent opportunity to appreciate the extent of the
property from the air.

Under a tent erected on the lawn in front of the lodge, the property was dedicated. On the
following pages, we reproduce the text of the speeches made during the ceremony. These remarks,
by a cross-section of Queen's faculty, students, and administration, plus Mr. Charles Sauriol, help to
convey the significance of this area 10 Queen's, and the appreciation that we extend to Mrs. Pangman
for her generosity and her commitment to conservation,

The ceremony was followed by a luncheon, prepared with care by the field station’s staff and

regulars. After lunch, Paul Martin, Catherine Oliarnyk, Bruce Smith and Floyd Connor led a hike
through some of the Pangman Conservation Reserve.

Programme
Dedication of the Hilda and John B. Pangman Conservation Reserve
Queen’s University Biological Station - Lake Opinicon

11:30 A.M. on Friday, July 15, 1994

Pangman Dedication - Dr. David Turpin and Mrs. Hilda Pangman after unveiling the plague

Text of Addresses during Pangman Dedication - July 15, 1994

Dr. Raleigh J. Robertson _
Professor of Biology and Director :
Queen’s University Biological Station

Welcomea!

The purpose of this dedication ceremony is two-fold: The first punrgma_ is 10 :m;;m:fram thi::
[ ' i i iri large area of land, with a dive natura
important occasion, of Queen’s University acquiring a . e ot
i i i ducation and research purposes.
itats, and to dedicate that land to conservation, & r :
::l:p-usn is to express our gratitude to Mrs. Hilda Pangman, for the magnificent gift to Queen's which

has made this acquisition possible.

For those of us who do research and teach here at the Queen's Biological Statmn_, the ?;:hl_i::t?
Tract has been well known for many years. This area encompasses a great van;:v :umd m
including six lakes, a large wetland complex, son_'le successional fanntand_that was :j b: ez Soining
40 years ago, and extensive areas of mixed deciduous forest. The area is travers



Lake Road, a very primitive road but excellent hiking trail, that winds through a diversity of habitats.
Because of this diversity, the Lindsay Lake Road has been a favoured area for bird observation and
study over the past decade.

The Rock Lake Association, the former owners of this land, have been most cooperative in
granting us access to this and their other properties in the past, and for that we would like 1o express
our appreciation. (Several members of the association are here today, including President Frank & Mrs
Hilburger, and Secretary-Treasurer Dean Whipple, and Sarah Whipple, also Jim Hilburger & Jack
Martinke). The RLA have been excellent stewards of this land for the past 25 years. The land has
remained largely undisturbed which has contributed to its value as a conservation reserve. The ALA
should be commended for the care shown for their natural environment.

Today, we will dedicate this tract of 1500 acres to conservation, and to teaching and research.
The area is important as a conservation reserve because it encompasses a great diversity of habitats
and life forms, and especially because it includes large areas of breeding habitat for the Cerulean
Warbler. The Cerulean Warbler is one of our migrant songbirds which has suffered a severe decline
in numbers during the past 30 years, and which has recently been put on the endangered species list.
The area is important for teaching and research because it provides extensive areas in which students
and researchers can observe and study a great variety of plants and animals in their natural
environment. As population and development pressures grow, it is becoming ever more important to
develop a better understanding of the structure and function of natural communities and ecosystems,
so that we are in a better position to avoid environmental problems in the future, and to solve those
problems which we have already created.

| could go on at length about the features of this land, and the importance of the land to QUBS
and to conservation. However, | have asked a number of people 1o join me in this dedication, and they
will each focus on some aspect of the land, and on the programs that it will enhance. Before
introducing our other speakers, however, | want to acknowledge Mrs. Pangman.

| would like to thank Mrs. Hilda Pangman for a very wonderful gift to Queen’s and to the
Biological Station. On behalf of the faculty and students who use this field station as a base for sither
research or teaching, | want to say that we are extremely grateful. | find it very difficult to convey the
extent of the appreciation that so many of us feel because of this very important contribution to
Queen’s and to conservation. | hope that you will get a great deal of satisfaction out of the knowledge
that the value of this gift will actually increase through the years. As surrounding areas become more
populated and developed, this reserve will become more and more valuable, and will take on a greater
importance for both Queen's and for conservation. For decades - hopefully centuries - to come,

Queen's students will have easy access to an example of unspoiled nature in which to conduct their
studies.

| would like to recognize Mrs. Pangman's son, Peter, and his wife Ann. | also extend our
appreciation to them for the interest in nature and the commitment to conservation which they share
with Mrs. Pangman.

Itis now my pleasure to introduce the Vice-Principal of Resources at Queen’s University, Dr. Rod
Fraser. As many of you know Dr. Fraser has recently announced that he will be moving to Edmonton
to become the President of the University of Alberta. We will miss him. | am especially pleased that
Rod is here today because it gives me a chance to thank him for the tremendous support he has given
the Biclogy Station through the years, first as Dean of Arts and Science, and more recently as the
Vice-Principal of Resources. He has been an extremely helpful and encouraging Vice-Principal and
we're really grateful for that help. At the same time | would also like to acknowledge someone who
works in Rod's office, but unfortunately couldn’t be here today: Dee Wilson has helped with the
logistics of many of our proposals and acquisitions. We have received a lot of help from Rod’'s office
and we are very grateful for that.

Dr. Rod Fraser
Vice-Principal {(Resources)
Queen's University

Thank you very much, Raleigh, for your generous introduction. Wearing Ithe hat of a Vice-
Principal of Resources, it is indeed a pleasure to be able to take part in 3 celebration such as we are

having today.

Principal Smith and Principal-elect Bill Leggett are unable to be here but they have asked me 10
extand their best wishes to us today as we celebrate this event; and to you Mrsl. Pangman and your
family they extend their sincere appreciation for your generous and thoughtiul gift.

Thus, on behalf of Queen's University, | would like to express our gratitude to you Fnd your
family for a gift that has allowed the acquisition of the property that will serve those muhnpl;j ends
of conservation, teaching and research. Through your gift you have dan:mnstratad the u mate
commitment to conservation. Our Cerulean Warbler will indeed live on, in more than the china

reproduction.

At the same time, you have contributed enormously to the opportunities that countless
generations of Queen's students, staff and faculty will have at the Biology Station,

's University Biological Station plays an integral and active role in me: t!_ll:hlng and
mmT:‘ pcr::ru:r:nms l;f the Dt:panmnnt of Biology. The !Eliulngr I:_J'aparu'nant at Queen's is l.*;unemhr
undergoing a major expansion, with the building of a major Bmsmlancu Complex. The deve ::pmum
of the Environmental Studies Program, which will increase societal anq student demand orf our
programs, has meant that we did indeed want to take a leadership role in the development o our
Biology Department. Thus, your gift allows us 1o move forward so much more rapidly, in _whnt is
already a first class Biology Department, towards our goals for our students and broader society.

Biological Station, with the addition of the Hilda and John B. Pangman Conservation Reserve,
m::;:mn': :“ml home of the largest wholly-owned Iinland Ei-nh?ical Station in Canada, md'nn-fnf
the largest in North America. Experience has shown that ownership of land for use as study sites n;
ecological research provides important security for both long- :_ru! short-term studies. ﬂ;wﬁlrﬂiip o
the land ensures that studies will not be threatened by outside dm[.:rham:ps and by changing I_md-usa
practices. This land ownership also allows the university to establish an important conservation area
for Ontario.

vailability of extensive and diverse natural habitats in this new mmrvtﬂpn reserve, afnd
in ﬂ'nlrh:dj:cmt ::‘fcts provides the Opinicon Station with uxc.:dlgnt opportunities for hm;ng
undergraduate and graduate programs. The addition of this very significant natural area leaves the
Station in an excellent position to expand other aspects of its program, and to respond to the growing
need to teach young Canadians how to best care for our natural environment.

Thus, Mrs. Pangman, to you and your family we express our deep appreciation for your generous
gift of the living laboratory.

Dr. Raleigh Robertson: It is now my pleasure to introduce Dr. Adele Crowder. .i_aduln is a professor
of Biology. Adele and | have worked together for more than twenty years teaching ecology coursas
and she has made an important contribution to the field station. | think Adele is really _ﬂu'n-ersnn who
got me interested and motivated to try and acquire the Hughson Tract back in the mid "70's. So many
of our land acquisitions have grown from that and she really played a central role. Adele has had a
long-term involvement in a program here at the field station known at the Naturalists Workshop and
of the places the Naturalists Workshop always goes is the Lindsay Road and walk back 1o Lind:w
Lake. Today Adele is going to talk to us about that program and what the Back Lakes means to her.



Dr. Adele Crowder
Professor of Biology
Oueen’s University

About sixteen years ago we realized there was

: an enormous number of people who wanted to
come 1o field courses Ifmra- but couldn’t because they weren't students and they didn‘t gualify and so
we then started running what we call workshops and that was the beginning of the Naturalist

:‘::rkshun- We have one big workshop early summer and sometimes short ones as well. The purposes
TwWo:

First of all, to get people who are at the workshop to exchange their information and expertise

on how to identify everything from vultures to bobcats, and to nema
‘ to
who come have enormous expertise. des and plants and the people

The second purpose is to study those organisms (all of them) i i
_ ; . } in their ecosystems so we tend to
visit one ecosystem at a time and this is where the Back Lakes Tract has been absolutely wonderful
for us. As Raleigh says, we can be guaranteed to see more diversity of birds in half an hour than in
two days of driving around the countryside. It is wonderful.

The workshops are run on the goodwill of the Univer facul i 5
Alberta or whatever, and in fact | think we can outdo Aibnrm.sj?ve'w gun;:fuf;::: ﬂi'::;'nﬁ
from the Stu_lm and Europe. So it is just a little bit bigger. It is not entirely a serious affair. There is
nntt'!Ing funnier than watching one’s colleagues rolling in poison ivy while Raleigh directs them to look
at birds up here, and they fall over. And that has happened, but | think that workshop participants
have been useful contacts for the university. They have broadened our contacts in the neighbourhood
and mainly with Parks: both National parks and Provincial Parks, Conservation Authorities and various

teachers of ecology throughout the province. We get a
o tha ‘ get about 18 people a year, so the contact spreads

| just want to add one other thing: All that area was forested and lum years
ago.. The threshold value for old growth forest for most species is about 12'; ::rr:d isin:ti-nl:?na say
this is going to increase in value and interest, we are looking at the beginning of a marvellous old
growth forest. The provincial committee which is developing a conservation strategy for old growth
forest has appreciated that the only way you can preserve them is by landscape management on an
enormously big scale because they shift about. The forests will shift on the landscape and we now
have appropriate scale. This is absolutely wonderful, so thank you again.

Dr. Raleigh Robertson: Now | would like to introduce Dr. Allen Keast. Dr

Inn?ﬁmo user of the Biology Station - he has been working here since the mid ré;a:' Eﬁm; :lr:tr:
he ‘s undertaken very important studies on fish communities and at the same time, on a global level
he kept an interest and involvement in bird community structures. In a book that he wrote wrm
Eugene Morton from the Smithsonian Institution on migrant birds in the neotropics he helped to
rwﬂ:ual’dnlit:;.;mmmr::“: gd :nimu:g:dawarﬂness about the plight of some neotropical migrants. Today

ve Dr. Keast ress us and discuss some i i

reserve especially for the Cerulean Warbler. e

Dr. J. Allen Keast

Professor of Biclogy
Queen's University

Thank you very much. To me as a thirty-year resident, researcher and acquisiti
. | ’ naturalist , the
of this vast new tract of original habitat with its remarkable diversity is meaningful indeed. o

| first was introduced to Lake Opinicon in 1960 when | was interviewed for a job. | stood on the

shoreline here and gazed over this remarkable body of water with its clear images and the calls of loons
bouncing off the shore and herons floating overhead and watching the fish of various kinds in the
water. This, of course, initiated a series of studies with a range of graduate students and
undergraduates. We have had a diversity of courses and simply hundreds of students down through
the years have passed through here and, as my colleagues and | knowv, it is a bit flattering at the end
of a course to get a letter from a student saying that they've changed their attitude to wildlife and that
they've had a memorable time.

Of course lately the world has been under increasing challenge and from a habitat viewpoint I've
been interested in migrating birds. We have a marvellous breeding area with a wide range of migrant
species here. We have, in Central America, been increasingly depressed at the loss of habitat and
wondering what's happening to many of the species. In the U.S., the forests have fragmented to the
extent that nest predators and parasites like cowbirds are common so that native species are under
challenge and threat. But here, with this vast new tract of land, they are immune and largely
safeguarded from these peripheral edge predators like jays and so on. It has been brought out
increasingly that their success depends on the existence of a considerable area.

The people who have gone through here at the field station include some of the leading research
biologists in Canada. These people have gone abroad and made an impact on conservation, This naw
addition will certainly further this cause, Just in recent weeks Floyd Connor and | went around to
some of the Back Lakes and | was able to rejuvenate my initial impressions with such a diversity of
lakes, small deep ones, wider ones, beaver ponds, and so on. You can just see the different species
of fish in the shallows. | stood there gazing over these waters, treeline and shoreline and said, "We
are lucky!”. | hope that as researchers at Queen’s we can justify the confidence that the donors have
placed in us.

Thank you.

Dr. Raleigh Robertson: Now, it's my pleasure to introduce Paul Martin. Paul is an undergraduate
student in Biclogy at Queen’s. He is an outstanding young ornithologist. Paul played a very important
role in the decision to try to acquire the Back Lakes Tract. Last summer, while working on a project
involving censusing of bird populations in forests with different management histories, as part of the
Eastern Ontario Model Forest Project, Paul documented excellent populations of Cerulean Warblers on
the Back Lakes Tract, and the adjacent Bonwill-Skycroft Tract. It was Paul who pointed out that this
area encompasses what is probably Canada's best breeding habitat for Ceruleans. Paul's youthful
enthusiasm, and his persistence in pointing out the importance of this area for conservation, were a
major element in our decision to launch this project. | find it very gratifying that one of the major
players in this project is a student in his early 20's, on the doorstep of what | am confident will be an
exciting career in biological research, conservation and education.

Mr. Paul Martin
Undergraduate Student in Biology
Queen's University

I'm a 22 year old student of biology in my fourth year of undergraduate studies and have been
privileged enough to have worked here at the biology station for the past four years. | entered biology
through a fascination with birds and found myself here at the station, astounded by the area’s rich
flora and fauna. It was here that | came to know song birds weighing less than a dollar coin that
migrate all the way from the foothills of the Peruvian Andes just to nest in the treetops of the Lake
Opinicon region. It was here that | also came 1o understand that these little bundles of feathers and
energy were far more complex than | could imagine. Their social system is so complex that they
require large expanses of continuous forest. Without this forest we are without these birds. In my
time at the station I've worked a great deal at the Back Lakes, as a field assistant, and an Honours



thesis student as well as helping with field courses and just generally exploring. For me and others
around me this area was a window into the complexities of the plant and animal communities of the
regions interacting to form the ecosystems that we see.

In my past four years | have had the opportunity not only to experience and learn much of what
| know today from this area, but as well to see others, fellow students, young and old, do the same.
To students, the protection of the Back Lakes will mean opportunities for the future and experiancing
and appreciating learning first-hand biclogy of this area.

We have come to understand that large tracts of continuous forest are essential for the
maintenance of viable wildlife populations. Thus with the protection of the Back Lakes we see
protection of numerous populations of wildlife throughout the region on the broader scale. But the
benefits from the conservation of the Back Lakes will extend even beyond the protection of this area
itself. It provides us with an example of conservation at work, Most young people have developed
a deep concern for the maintenance of natural populations of species and biodiversity. Today we are
privileged to be witness to active conservation taking place, with critical habitat being preserved. For
students like myself it is inspiring to see the dedication and commitment to conservation for
generations to come by people like Mrs. Pangman, Dr. Robertson, Mr. Phelan, Mr. Sauriol and all those
involved in the acquisition of this land. Thus the protection of the Back Lakes has and will provide
inspiration both from the wonders of this incredible region and from the dedication and will of those
who sought to protect it. While the area will remain much as it is today, it benefits the natural
populations of the region. As well, contributions of students like myself will be affected by this area
and will continue for many years to come. Thank you.

Dr. Raleigh Robertson: | think our future is in good hands! Another source of youthful enthusiasm for
this project came from Charles Sauriol. It is my privilege to introduce him. Although he recently
celebrated his 90th birthday, he confided in me the other day that he's reverted to being a youthful
70 year-old. Charles, as many of you know, has dedicated the past 40 years 1o raising monay for
conservation land acquisition, through the Nature Conservancy, the Metro Toronto Region Conservation
Authority, and other Conservation Authorities in southern Ontario. In the past he has helped us for
beth the Bonwill-Skycroft Tract, and the John M. Cape - Charles Sauriol Environmental Studies Area.
When | phoned Charles last August to describe the Back Lakes Tract, without a moment's hesitation
he said he would be glad to help us. His enthusiasm for the project made me see that the project could
succeed, and he was an invaluable contributor to its success. | consider the apportunity to work with

Charles a great privilege. I'm pleased to have him here today, pleased that he is going to say a few
words to us.

Charles Sauriol, CM
Conservationist
Toronto, Ontario

One of the very nice things about being at the end of the list is you find that most of what you
were going to say has been said so all you really have to do is make a bow.

A week ago at this precise time my very valuable associate Lou Wise and | were 300 miles to
the northwest of here celebrating the culmination of the Donnelly purchase which is 3100 acres in the
Greenbank Wetlands. A ten year program has been successfully completed and we were to have a
mortgage burning. There was a chap who strolled up dressed in Indian parb with a handful of faggots
and a little bit of very fine tinder. He took the piece of flint and he took something that looked like a
small horseshoe and he started doing this - like on a harp. Obviously he is going to get a spark. | just
came to the point of seeing if anybody had a match when a little tiny bit of smoke curled up the tinder.
More smoke! More smoke! He just threw it on the pile of faggots. Then, when the flames had got
o a certain height, we threw in the facsimiles of the mortgages and burnt the mortgages for tha
Donnelly property.

Now, one tiny little spark - | never thought he could do it. There have b&an other sparks: '-“.“ too
long ago, about 20 years, somebody started the spark here and | didn’t know it. But again, it's the
old story of the great woman behind the great man. You (Dr, Crowder) were the spark. You were th.'
spark. Of course you were. | often wondered who got the Hughson _Tra'.:t together. | found aut_ this
morming. From then on it was success all the way. The Bonwills, dedicated people from Ennna{:u::‘ut,
were first and the Pangmans had been involved in a set of circumstances that don’t call for qxpunatlnf
here, but it happened. Then Opinicon (Cape-Sauriol Tractl came along and dear Hm_‘lrv Wright ni::l [
can't develop it, | just can’t, but | have to pay off my associates”, and as you will Hnuwt Raleigh,
Opinicon came through at a very reasonable rate. | don't see why you ever put my nams to ﬂ‘bl.tt you
didn’t have ta, and then this. So there is the way these things are done. And everyone has said, what
1 might say, you cherish the value, you know that.

But things just don’t happen. Mrs. Pangman will recall what she said to me a few years ago and
you can quarrel with me after but I'm going to say some nice things: "‘l:hu_rias. I love this country and
| want to do something for it". Now that's the basis of what everything is.

Mrs. Pangman and her late husband John Pangman are remarkable people. | know. Project after
project after project in Ontaria! Nothing will be said, nothing will be said! The hardest people 10 even
put their names on it,

When | was writing Green Footsteps... You have to let me tell the story of wha‘t you've dnlnn
at Green Footsteps... you've got a wonderful name, it's going 10 survive, an:use this is wi'fat you're
all about. You're not running out of steam, you're running out of time. This is t?-m encouraging thing,
1o know that we have found the path 1o nature. And | know how hlﬂli ." is to raise money for
anything, and you have led in a concept that if | have anything to do with it it's going to be followed
by a lot of people across the country.

Thera comes a time when the most important thing is what's around us. The most important
thing to all you people here today is the value of units of the natural terrain which must be kept for
the future. It was more difficult for people to see that a generation ago tMandav. But it's beginning
to find us, even in the river valleys and that great big throbbing metropolis of Toranto. The most
important thing, as far as |'m concerned, was the greenbelt that is being won and its health which is

very important too.

| am glad to be here. Raleigh and | are old friends. | owe him a lot of coffee at the corner donut
shop and | want to tell you we are plotting together for bigger and better, whatever it is, but going in
the right direction. Again, thank you very, very much.

Dr. Raleigh Robertson: Before introducing our last speaker, there are some other people who made
very important contributions to this project that | want to acknowledge.

Foremost of these is Frank Phelan. Frank, as I'm sure all of you know is the manager here at
the biology station and has been an enormous help in developing funding proposals and working with
negotiations and all sorts of logistical details. Frank deserves lots of credit for all of the
accomplishments that have been enjoyed here at the field station over the past 18 years that he has
been Manager. So, thanks to Frank!

| would also like to acknowledge Floyd Connar. Floyd is the Assistant Manager here and Floyd,
in conjunction with Naz MacDonald, has made very important contributions 1o in:mninq the
awareness of nature, and of the biclogy station program through their organization called the Friends
of Opinicon. We appreciate this effort of Floyd’s and Naz's, and also we appreciate the support of
these many "Friends" of Lake Opinicon and Opinicon the station. We look furv:rvard to continued
support and cooperation with these many friends and neighbours in the Lake Opinicon area.



| would also like to thank Gerry Morris who is Department Head in Biology. He has been most
supportive of this project. | would like to thank Denise Cameron who has helped with lagistics and
organizing this dedication. Finally, | would like to thank my wife Lois for her help in this project.

| would now like to introduce Dr. Dave Turpin. Dave Turpin is our Dean of the Faculty of Arts
and Science at Queen's. We feel very fortunate to have a Dean who is a biologist, and especially one
who has taught field courses. When | asked Dave last Septembear, whether the university would
support our efforts 1o acquire this Back Lakes area, Dave rasponded with a very enthusiastic “yes!®.
| certainly appreciate that help from the Dean's Office and the upper administration. | am very pleased
that Dave is hare with us today and that he is willing to address the gathering.

Dr. Dave Turpin
Dean of Arts and Science
Queen’s University

Thanks Raleigh. IU's truly a very great pleasure to have the opportunity to thank Mrs. Pangman
on behalf of the Biological Station, the Department of Biology, the Faculty of Arts and Science, and
Queen’s University for the commitment and support shown by the donation of the Hilda and John B.
Pangman Conservation Reserve. It truly is a remarkable gift and it will be something that will be
remambered for generations to come.

The mandate of the Biological Station includes the provision of secure sites for use in research
and teaching in field biology, conservation, and natural history. In so doing it contributes 10 betier
understanding and protection of our natural heritage. The cornerstone and success of the Biological
Station has been the acquisition of land for teaching and research. Raleigh has already talked about
the acquisitions and the addition of the Hilda and John B, Pangman Conservation Reserve with the
associated 1500 acres increases by 50% the total land holdings of the Biological Station.

QUBS is really about teaching and learning. To give you an example, in 1993, students from
over 11 wniversities in Ontario enroled in courses taught here at the biclogical station. Each year
approximately ten field courses are held and they are taught, not only by Queen's Professors but
faculty from universities around Ontaric and from other provinces and from the United States.
Examples of the types of course taught include acoustic communication in birds, ecological
interactions, behavioural ecology, limnology (the study of lakes), insect taxonomy and systematics,
and the avolutionary ecology of plants. Thousands of students have had the opportunity to participate
in these courses and in field trips from courses offered on an intramural basis at Queen’s University.
Having had the opportunity to teach those field courses, | can tell everyone of you that there is no
experience like a field course to really understand the way in which the natural environment works,
The students that have come through here have had the opportunity to experience that first hand. The
acquisition of this additional reserve will increase the educational opportunities.

Research also plays a key role and researchers use this station. Researchers are not only from
Queen’s but from universities across Ontario, and in fact around the world. In 1993, the station
boasted over 7500 user-days for teaching and research, So that gives you some indication of the level
of use of this facility. This represents nearly a 60% increase in use over the preceding decade. There
is every indication that it's going to continue, because in May, Senate approved the establishment of
the School of Environmental Studies at Queen’'s which will link the Biology Department in an
educational program with Geology, Chemistry, Geography, History, Sociology, and Economics. The
position of the Biology Station, the opportunity for field courses for research and education, is going
to continue to grow and it's going to be supported with the acquisition of this reserve.

QUBS is about providing secure tracts of natural study sites. By providing the gift of the Hilda
and John B. Pangman Conservation Reserve, Mrs. Pangman has provided the gift not only for Queen's

but for future generations of Canadians. And | would like 1o ask Mrs, Pangman 10 come up here and
help unveil a replica of the plaque that will be displayed on a prominent rock outcrop in the reserve

Iplague unveiled]

| would like to read this to you. This inscription was written by Mrs. Pangman and it says:

Hilda and John B. Pangman Conservation Reserve
This conservation area is given to Queen’s University for ecological studies,
and the teaching of young Canadians
the care and love of our nature heritage.

dedicated 15th of July 1984,

Mrs. Pangman, on behalf of everybody here, everybody at Queen’s, and the future generations
of Canadians that are going to take advantage of this preserve, thank you very mueh.

Pangman Dedication - Before the Ceremony
L to R: Dr. Rod Fraser, Ann Pangman, Peter Pangman, Mrs. Hilda Pangman, Dr. Allen Keast
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In the autumn of 1994, through the generosity of George and Margaret Bracken, a property
encompassing some 500 acres was donated 1o Queen’s University. George Bracken is a well-known
land surveyor from Smiths Falls and a Queen's alumnus. The property, was donated to Queen's in
memory of George's parents, The Bracken Tract is located near the village of Newboro and has
extensive frontage on Newboro Lake.

About two-thirds of the Bracken Tract (northern and eastern portions) is open old field in
various stages of succession. Much of the field area is not currently hayed but pravides grazing for
a few cattle. The western and southern portions are occupied by forest of varying age , density and
quality. The south-central portion of the property is covered by moderately old forest, dominated by
maple, ironwood, basswood and ash. In places, the forest cover is thick, with old trees, some
massive. On the south side, the upland areas slowly descend toward Newboro Lake. There is a
variety of rich, wet woodland and swampy area bordering the lake. This area includes dry woodland,
lakeside forest, alder and willow thickets in low-lying pockets and fringing wet shrublands replete with
a diversity of ferns, mosses, and forbs. At the lake edge, a ribbon of cattail marsh and expanses of
emergent plants give way to shallow embayments of waterlily, pondweed and submergent aguatic
plants. The foreshore lies wholly within a Provincial Fish Sanctuary.

Several small islands are also included in the property. Of geclogical and historic interest is the
presence of an old iron mine, now partially flooded. The remains of a drill house are still visible, with
many drill cores scattered around it. Considerable interest has been expressed in the property by
hydrogeologists and geologists at Queen's.

Through the generosity of George and Margaret Bracken, the property was donated to Queen’s
University. On March 31, 1995, a ceremony recognizing the donation will take place at the University
Club. At that time, a plague in appreciation of the donation will be unveiled. This plague will be
installed and displayed on the property.

Thank you to the Brackens from QUBS! It is hoped that this property will foster
interconnections between departments at Queen's, especially Geological Sciences and Biology.

Pear E. Williams and Llewellyn Hillis Fund

In 1994, with funding from the Pearl E. Williams and Llewellyn Hillis Fund, two presentations
from local artist Turid Forsyth were made (one in conjunction with Friends of Opinicon). This fund is
dedicated to increasing linkages between the field station, the arts and women. Turid's presentations
were well-attended and informative. Rarely does one get a chance to gain insight into the motivation
of an artist skilled in many media - her techniques, interests and intentions. The question and answer
period following each talk was lively, expressing enthusiasm and interest in Turid's work. As an
additional part of this program, Turid will create a painting that depicts some of the habitats, flora and
fauna of QUBS. Eventually, this painting will hang in the new lodge at QUBS. Finally, Turid wil
conduct a 3-day workshop on Art in Nature during July, 1995. Clearly, availability of this Fund is

enriching the lives of Station regulars, other members of the Queen’s community, and Friends of
Opinicon.

Friends of Opinicon - {by Nasrens MacDonald)

1984 has been a successful year for the F of 0. Our membership numbers have grown this
summer as more people have shown interest in being included in activities such as the nature walks
and the evening seminars at QUBS.

The Thursday evening nature walks ware well attended, although we didn’t walk very far, for
the most part. However, everyone had the opportunity to do some nature study, to stop, to observe
and 10 ask questions of our experienced, entertaining and patient guide, Floyd F:onﬂur, This year we
also offered some longer hikes on Sundays and this turned out 1o be popular with the more mmm_c
members. One hike saw us exploring the lakes on the Pangman Conservation _Henmlg, Another trip
took us to the farm of Peter and Joan Gillespie near Narrows Lock. Here, some interesting caves were
featured. Another occasion took us across Lake Opinicon by barge to the Cape-Sauriol Environmental
Studies Area and a hike on the recently opened trails. [Naz's island putlucli:u_ppar :n-'u again very well
attended, with a lot of enthusiastic conversation and sharing among the "Friends” (WFCII.

Two seminars co-sponsored by the Friends at QUBS were very popular. a-.r_pupular request,
Dr. James Fullard gave a reprise of his spirited talk on bats. With the l:':apt_uand light-marking and
subsequent release of many male Big Brown Bats, this evening was a big hit with QUE_IS regulars lrl"ld
neighbours alike. Thanks, James! The second seminar, also well-attended, was a fascinating evening
with local artist-photographer Turid Holldobler Forsyth, funded by the Williams - Hillis Fund. Turid ook
us into her special world of art and nature.

Next summer, F of O will continue evening walks, are planning longer I'Hkn on weekends and
more seminars on such topics as loons, rat snakes, bird identification, fish habitat etc.

Seminars

Raleigh and Frank organized the seminar program for 1984. This series u_:rf ln[minaru is often
a highlight of summers at QUBS. A full list of speakers and topics appears later in this report.

Open House

isitors during the day.
The Open House was held on July 10 in 1984. We hosted a_bnm 225 visitors
Numbers were down a bit from previous years, but the threat of rain early in the day may have had
a lot to do with that. Judging by comments received, the visitors greatly enjoyed the tour of displays
of current research topics. Thank you to all the regulars who continue to put commendable effort into
making this event a success.

The 1994 version of the Community Newsletter (fourteenth edition) was distributed in early
July to more than 700 households and cottages in the vicinity of Chaffey's ank.-Eigin and Perth Road
Village. The newsletter keeps contact with our friends and neighbours even if they are unable to
attend the Open House.

Both of these initiatives are important in maintaining close contact whh the pginhlmurhp
community. It is most encouraging to see an increase in involvement in field station activities by the
local community.

1994 Renovations and Additions

In 1994, a number of changes and improvements were made to QUBS facilities. 1Thuu
included: |1) Before the summer season, a roof-mount ventilation fan was installed to vent hot air from
the conference room of the Brown Lab. This fan has improved the environment o‘f the conference
room for use by large groups in warm weather. Funds for this installation warﬁe‘prnwdad by Dr. Gerry
Morris {Chair, Biology Department). (2) In spring, we painted the dining room, living room and hallways
in the White House. In addition, the ceilings in the upstairs bathrooms were paimndl:l. {3) We finishad
replacing the old bunks in the Bunkie Junior cabins. Replacement bunks were fashioned, fastened to



the w_aHs and feature plywood foundations instead of the old, saggy wire springs. (4) In the lodge. a
new side counter for the food service was built. This replaces the occasional tables around the m:m:mr
from the serving window, adding extra space for presentation of food and storage of dishes etc. (5)
fln-um 1 in Curran cottage was revamped. The old window was removed and replaced with an
insulated casement window, The north-facing wall was insulated and covered with drywall, All walls
weare rap:u_md and painted. New carpeting was laid on the floor. With this renovation, all of the
bedrooms in Curran have been upgraded. (6) The leaky roof on Cabin 4 was repaired by :mshinnlinn
in summer. {7} _DI-:f cabin 6 (still suffering from the storm damage wrought by the tornado of ' 78) was
removed from its footings. and a new, larger cabin was built on the old site. This new cabin, twice
as large as the old model, provides extra space for a desk and enables extended season use l:insi..;li‘tﬂdl'
Gl_d #6, once off its footings, was properly repaired and instead of dismantling it, it was moved anﬁ
mn:ullnq at a new site in the top line of cabins between cabins #4 and #5. As a result of the
changes in recent years and the addition of new cabins, it has been necessary 1o renumber all of the
cabins. The new scheme begins with Cabin #1, next to the lodge and progresses counterclockwise
around the loop in the road. Hopefully, the logical numbering system will assist new users of the
station in locating particular cabins. For long-term regulars, disabusing ourselves of the old notion will
take some time. (8) A new compressor for the main refrigerator in the lodge was installed upon failure
of the old one. (9) The library was rewired 1o isolate the electrical circuit serving the photocopier. This
change should preclude the continual breaker flipping needed to keep services to the library. 1:IEH in
the lower Brown lab, two overhead plugs were installed above the large desks. These twist -lock
outlets should prevent the snarl of wires across traffic space in the lab. Power bars supplied by these
outlets now rest in the middle of each table. {11] In the White House, we removed the ceiling in the
main room of the Apartment. We reinforced the floor of the upper level living room (which farms the
ceiling ?' the Apartment) by twinning all of the floor joists. The ceiling was then restrapped and a new
ceiling installed. At the same time, new, improved lighting was installed in the ceiling to bertter
illuminate the Apartment. This repair both strengthens the floor of the busy, heavily used upper living
room and repairs the faliing ceiling in the lower main room. {12) New carpeting was installed in the
bedrooms ?fm White House Apartment, replacing the well-worn originals. (13) In summer, aluminium
soffit was installed on the gable ends of the White House. This both improves the uppuar;nnu of the
gable soffits and enables better air circulation to the attic. At the same time, aluminium fascia was
used to cover the wooden fascia. All exterior window frames were also painted during this work. (14}
To keep rain, snow and ice from falling on people’s heads when entering the White House and Brown
Lab, false porticoes were added to the roofs of these buildings. By diverting the runoff down the
valleys of the porticoes, the entries remain free of drips etc. (15) Paper towels clogged the intake of
the sewage pump in front of the White House. Eventually, the bearings wore out and the pump had
to be replaced. A delightful job, but necessary. Hopefully, QUBS users can be prevailed upon to keep
inappropriate material out of the septic systems in future. (16) The south roof of Curran Cottage is
quite flat and has presented problems with water infiitration in the past. Past reépairs using salve-edge
roofing, sealants etc. have been temporary, at best. This summer, we added a more steeply pitched
roof, by building new rafters overtop of the old roof. The new roof is approximately a 4/12 pitch
which should solve the leaking problem of the old roof. (17) In conjunction with the roof repair nn
Curran Cottage, we removed and replaced the water-damaged ceiling in bedroom #5. (18) To keep up
the fences flanking the entrance road into the station, all fenceposts in poor condition were replaced
and the fences repaired and tightened. Similarly, all gates were checked and received necessary
maintenance. (19) Curran Cottage was scraped, primed and painted in late summer. (20) The sagging
entrance deck on the east side of Curran Cottage was removed and replaced in late summer, 21)
Similarly, the entry steps to Keast Cottage were removed and replaced with a small entry deck. (22)
To improve attic ventilation, roof vents were added to the roof of the Manager's House, White Houu
Brown Lab and Library. Hopefully, this will reduce condensation in interior corners dul:inﬁ winter and
will reduce attic temperatures in summer, resulting in cooler conditions inside these buildings. (23} In
fall, the cedar-sided buildings (Cabins #6, #13 and #14, Maplewood and Sumac l.’.‘:munu;l were
sprayed with a cedartone sunblock stain. At the same time, the decks on Sumac and Maplewood were
sprayed. (24) Topsoil was spread and grass was established on the septic system at Maplewood
Cottage. This completes the construction of this cottage. (25} In summer, a four-wheel drive wiork

truck was purchased. The cost of the truck was split between the Biology Department (via Dr. Gerry
Morris) and QUBS. This 1980 Ford half-ton is a huge improvement over the old truck. The old grey
Ford was sold in fall. (26) As a result of the availability of a four-wheel drive truck, @ snowplow was
purchased and installed in early winter. Now, we have the capability of easily keeping the station road
clear throughout the winter. With the snowblower on the tractor to handie large snowfalls, built-up
snowbanks and parking lots, snow removal is no longer a problem, Funds for the purchase of the
snowplow came from the QUBS Trust. (27) In fall and early winter, the upstairs bathroom in the
Manager's House was completely renovated. Starting outas a facelift, but soon discovering carpenter
ant and water damage in the walls and floors, the project soon became a wholesale renovation. The
old tub, vanity, walls, flooring, floor, toilet and exhaust fan were removed. Then, a new floor, vinyl
flooring, toilet, tub, water-resistant drywall, ceramic tiles in the tub, shower doors, high-volume
exhaust fan and sink and vanity were installed. {28) Two Macintosh computers and a laser printer ware
acquired from the Biology Department (via Dr. Bob Montgomerie) in fall. These will necessitate a
revamping of our computer workspace at QUBS. The total number of computers now at QUBS has

grown to seven.

The Weather Report

Weather data services were improved and expanded in 1984,

Throughout the meal service season, a daily graphical and tabular summary of the preceding
28 hours of data for eight of the monitored weather variables was delivered to residents at the
breakfast table. This was frequently accompanied by a brief forecast for the next 1 to 3 days. Wind
direction data processing was changed to more accurately deal with variability around the 3680-degree
compass position (True Northl. At the requests of individual users, existing 20-minute and 24-hour
weather data summary files were, for varying periods of time, supplemented by 5-minute summaries
and 10-minute summaries for selected variables. All of these files are permanently stored for future

use.

A few repairs and restorations were also done to the weather monitoring system in 1994.
Shortly after a violent windstorm in late May (which also sank boats at our dockl), the anemomater
was briefly taken out of service for the replacement of a burned-out bearing. The same storm snapped
the sensor tip from the water surface temperature probe, but this was soon repaired by Frank and
Floyd. Finally, Raleigh's old CR21 micrologger, which had formed the heart of the Station's weather
monitoring system until replaced by the current 21X in 1991, was resurrected as a mobile field
monitoring station. Greg Brown was able 1o use it successfully in some of his snake studies, and
indications are that there will be at least one user of this “ancient” hardware in 1995,

Readers are referred 1o the included graphical summaries of selected weather variables for the
QUBS main monitoring site, for the ice-free season on Lake Opinicon in 1994. The intent is 1o give
past and potential users a glimpse of seasonal trends and averages as well as a look at individual
weather events that might affect biological phenomena.

Hummertime

The Hummertime project produced its eighth semi-annual newsletter and data summary at
QUBS in November of 1994,

Designed to elucidate Ruby-throated Hummingbird migration and reproduction patterns through
data provided by 2 network of home observers, the study is run by Kit Muma (a long-term researcher
at QUBS), Peggy Latimer (a cottager neighbour of QUBS and "Friend of Opinicon”), and Floyd Connor,
Dr. Bruce P. Smith has provided much greatly-appreciated assistance with data analysis and



presentation. The November newsletter was based on data from over 100 observers, representing
nearly 400 total study participants.

We are delighted to report that we received another grant from the James L. Baillie Memorial
Fund of the Long Point Bird Observatory to halp us cover primarily printing and mailing costs of the
Hummertime network into 1985. This is very important to us, for exciting new contacts promise to
provide us with a substantially increased mailing list in 1995,

We are very thankful for the use of facilities and accommaodations at the Biclogical Station for
our summarizing and printing and planning meetings, and in particular for the use of the computers and
LasarJet lil printer donated by Hewlatt-Packard,

Congratulations

On March 28, 1994, Miriam Tabak Gibbs was born. Congratulations to parents Dr. H. Lisle
Gibbs (McMaster University) and Lisa Tabak.

On August 22, 1994, Michael Robert Layzell was born. Congratulations to parents Dr. Dave
Layzell and Dr. Kathy Wynne-Edwards.

On August 23, 1994, Madison Claussen-Philipp was weighed in. This fine catch, 7 Ibs. 5 oz.
and 20.5 inches long, is a keeper. Congratulations to parents Dr. Dave Philipp (Illinois Natural History
Survey) and Julie Claussen.

On November 16, 1994, Samantha Rose Weatherhead was born. Congratulations to parents
Dr. Pat Weatherhead (Carleton University) and Karen Metz.

On January 15, 1895, Elizabeth Tufts was born. Congratulations to parents Dr. Bruce and Kim
Tufts.

On August 28, 1995, Joe Justus and Hollie Deviin were married at Trent University. Best
wishes!

On November 26, 1994, Dr. Heather Proctor was married to Dr. David Walter {University of
Queensland). Congratulations! A mite of shared interest in mites mite have been involved here,

On December 16, 1894, Karen Wetmore was married to Steve Reynolds in Oshawa.
Congratulations!

Station User Fees

In recognition of the fiscal climate, QUBS fees for 1995 will be unchanged from 1994,
Hopefully, this will keep use of the field station possible for a wide range of researchers. The fee
schedule for 1995 appears on the last page of this report.

Theses and Publications

In an attempt to keep our listing of theses and publications emanating from work at QUBS as
current as possible, please submit citations as soon as available. In addition, copies of theses should
be forwarded to QUBS (we will have them bound as necessary). Reprints of publications would also
be appreciated.

Parks Canada - Rideau Canal

In 1984, Parks Canada - Rideau Canal, via Superintendent, Mr. John Bonser, provided DUHES
with complimentary lockage passes for both of our pontoon boats (floating classrooms). ‘_Fh:.-.
generosity, especially in view of fiscal restraints, is greatly appmcia:eq ?r:n:l fuilit:tn study of a variaty
of water bodies along the Rideau Canal during research and teaching initiatives. Many thanks to Parks
Canada for their continued assistance.

Acknowledgements

QUBS staff play an important, but often overlooked, role in the continued success of the field
station. Thank you to Floyd Connor (Assistant Manager), Rod Green (Maintenance Assistant), Marg
Phelan (Food Service Coordinator), Karen Wetmare (Food Service Staff), Karen Curtis (Food Service
Staff), Chris Deline (Food Service Staff] and to Ron Vinkle Jr. and Dave Bell (Part-time Assistants).

Cover: The cover of this report sports a design by Francine Lewis. Thanks, Frankie!
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Table 3: Overall Summary of the Ontario Universities Program in Field Biology for 1994,

QURBS Properties

For records-keeping purposes, this section of the Annual Report will list uses of properties,
management activities and changes pertinent to specific areas, Entries will be made corresponding to
particular tracts of land.

GIS Mapping

This project, intended to produce a base map and the fundamentals of a geographic information
system (GIS), continued in 1994. Sarah Totton, with the assistance of Dr. Rowland Tinline (Queen’s -
Geography), helped complete the mapping of survey lines of all QUBS tracts. In addition, mapping
of features (roads, paths, buildings) was started. At present, the base map is nearing completion. It
is intended that more detailed information will be added to the base map over time, enabling much
better knowledge of the features of all QUBS properties. The addition of information layers 1o a GIS
housed at QUBS will facilitate a long-term database for the field station.

Hughson Tract

In 1994, the Hughson Tract was heavily used in studies of water snakes, black rat snakes, tree
swallows, red-winged blackbirds, water mites, dragonflies and damselfiies, secondary succession, and

ragweed.

Haying of the open fields by Bob Butterill and David Hughson continued in 1994. In fall, the
edges of most of the fields were trimmed using a bushhog to control encroaching woody growth.

Wn = Western Wo = Waterloo
M = McMaster Wi = Windsor

In fall, Dr. Lonnie Aarssen established some long-term plots in the Lane Sargent field. These

8 = Brock
0 = Dilawa

{13.6% in 1993; 19% in 1992; 14.1% in 1991; 16.3% in 1990; 29.2% In 1989)
[28.4% in 1993; 33.6% in 1992; 16.8% in 1991; 24% In 1990; 51.4% in 1989)

<
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] large plots will provide a range of conditions for various stages of succession. Some plots have been
s s freshly plowed, others will be mowed, while yet others will not be mowed.
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The walking trail from the Wright homestead to the site of the old bridge across the Hart Lake
Channel received trail maintenance in 1994,

With the Pangman donation, as part of the purchase from the Rock Lake Association, QUBS

obtained Lot 21, which consalidates the Cape-Sauriol E.S.A.. This lot contains th
of the Mill Pond and Pothole Lake, i

Hilda and John B. Pangman Conservation Ressrve

In 1984, the Pangman Reserve was used in studies of bass (in the 6 lakes), songbirds, and
forest management. '

In early winter, the survey of the western boundary, needed for defining the f
registration purposes, was completed. @ the property for

Bracken Tract
in 1994, initial exploration of the Bracken Tract was undertaken.

One of Dr. Vicki Remenda’s (Queen's - Geological Sciences) students, as
: rt of a thesis,
preparing a land-use history of this property. " 8

Naturalists’ Workshop 1994

in 1994, QUBS offered its sixteanth edition of the naturalists’ workshop. The week-long
workshop was held from May 21 through May 28, with an enrolment of 15. These participants
represented a cross-section of people with interest in natural history and environmental topics [one
teacher, one student, five amateur naturalists, one environmental consultant, four staff from the
Ontario Ministry of Natural Resources and three staff from Conservation Authorities). In 1994, special
themes focussed on forest bird communities, small-scale mining and old growth forests.

The McCorquodale Scholarship was awarded 1o Carmen Penty, a homemaker, part-time student
{University of Northern Wlinois) and part-time nature interpreter. This scholarship adds an extra
dimension to the naturalists’ workshop programme, enabling attendance of someone who might not
otherwise be able to attend because of financial constraints. A very big thank you to Shannon
McCorquodale, a workshop alumnus and long-time friend of the field station, whose continuing
generosity provides the scholarship named after her.

This year's team of instructors was headed by Dr. Jim Pringle {Royal Botanical Gardens).
Because of time and travel commitments, Dr. Adele Crowder's involvement with the workshop this
year was limited. Thanks to you both for your continued involvement with the programma. The
wm continues to be successful, in large measure, because of the devotion of time and effort of

all workshop instructors: Floyd Conner {QUBS), Dr. Francis Cook [National Museum of Nature and
MeGill University), Don Cuddy (Ontario Ministry of Natural Resources), Jennifer Harker (M.M. Dillon
Consultants), Jim lves [OMNR - Murphy's Point Provincial Park), Dr. Allen Keast (Queen’s - Biology),
Dr. Sandra McBride (Queen’s - Geological Sciences), Dr, Gray Merriam (Carleton University - Biology),
Cathy Nielsen {Ontario Ministry of Natural Resources), Frank Phelan (QUBS), Dr. Bruce Smith (ithaca
College - Biology), Merebeth Switzer (OMNR - Murphy's Point Provincial Park), Shawn Thompson
{Ontario Ministry of Natural Resources) and Gus Yaki (Nature Travel Service).

A special vote of thanks 1o all QUBS regulars! Workshop participants benefit greatly from
interaction with field researchers working on-site at an active biological research station.

This year's workshop featured two excellent road trips, one short, one long. The first (short)
trip took us to Murphy's Point Provincial Park. Here, park staff treated us 1o a tour of the Lally
Homestead, Silver Queen Mine [with a special visit from Mica Mike Murphy| and the Beaver Pond Trail.
The second trip (long) took us to Shaw Woods Nature Preserve, north of Eganville. This plot of old-
growth forest was impressive, with a rare mix of old trees, soaring to 30+ metres in height. It is awe-
inspiring 1o experience such a forest, while at the same time sobering, to think that much of the forest
in eastern Ontario had been like this.

For 1895, we are planning a reformatting of the Naturalists’ Workshop programme. Partly as
a result of space and time limitations imposed by other uses at QUBS and a desire for a more intensive
look at narrower topics, the week-long workshop will not be offered. Instead, several three-day
workshops on selected topics will be offered. Topics under consideration include: Harbingers of Spring
(early-season amphibians and birds), Bog Ecology and Development, and Wetlands and Geology. Final
plans for the 1995 edition of the workshop should be available shortly.



1994 Naturalists” Workshop Participants

Pamela Burns
Ted Rosen

Dan Blais

Laurie Richardson
Steve Pitt

Mary Guest
Kathryn Dinsmore
Linda Baker

Mary Campbell
Sandra McGuire
Carmen Penty
John McKenzie
Janet Wong

Aldo Missio
ingolf Lambrecht

Rondeau Provincial Park, RR#1, Morpeth, Ontario
Amateur Naturalist, Toronto, Ontario

Sandbanks Provincial Park, RR#1, Picton, Ontario
Teacher, Bellevilla, Ontario

Resource Technician, OMNR, Napanee, Ontario
Amateur Naturalist/Part-time student, Peterborough, Ont
Amateur Naturalist, Toronto, Ontario

Amateur Naturalist/photographer, Kingston, Ontario
Amateur Naturalist, Toronto, Ontario

Consultant, Kingston, Ontario

Cooper Marsh, South Lancaster, Ontario

Senior Fish/Wildlife Technician, OMNR, Brockville, Ont
Cataraqui Region Conservation Authority, Kingston, Ont
Claremont Field Centre, Claremont, Ontario

Student, Royal Ontario Museum, Toronto, Ontario

AIR TEMPERATURE AND RAIN SUMMARIES FOR QUBS 1994
lce-free season on Lake Opinicon - 21 April to 8 December
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WATER (1.0M DEPTH) TEMPERATURES AND MEAN DAILY RADIATION FOR QUBS 1994
lce-free season on Lake Opinicon - 21 April to 9 December
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I: Research by Queen’s Students and Staff

Dr. Lonnie Aarssen
"Plant Ecology and Evolution™

Judie Venecz - "Response of Purple Loosestrife, Lythrum salicaria to shoot apex removal” - M._Sc.
Thesis

This study is examining how the removal of shoot apices and inflorescences affects growth
and reproduction in purple loosestrife. Ducks Unlimited has suggested to its audiences (primarily
cottagers) that removal of inflorescences might be an effective control measure, by limiting
reproductive output. We predict, however, that inflorescence and shoot apex removal may serve to
release lateral buds from apical dominance which may actually result in greater ("overcompensatory”)
reproduction and/or growth. The field study was carried out in Stumpy Bay at QUBS. Four treatments
ware applied: one group of plants was clipped three times at the beginning of the season (pre-
fiowering): another group was clipped three times pre-flowering and three times post-flowering;
another group had only inflorescences removed whenever they appeared; the final (control) group was
left undisturbed.

1994 was the second field season for this study. Data analyses (currently under way) will test
the effects of the various shoot removal treatments on growth and reproduction in each of two years:

1993 (the year of treatment) and 1994,

Hazel Symonds - "Effects of plant architecture on gender allocation and fitness components in
Common Ragweed, Ambrosia artemisiifolia” - B.Sc. Thesis

This study is using common ragweed to examine the potential for adaptive phenotypic plasticity
in the relationship between size and fecundity (fecundity allocation) and in the relationship between
size and pollen production (pollen allocation), mediated through architectural responses 10
environmental variation. Plants were exposed to a variety of treatments that affect plant architecture
by affecting the strength of apical dominance: shoot apex removal (simulated herbivory), neighbour
mediated alteration of red:far red light balance, non-injurious mechanical stimulation (simulated wind|
affecting thigmomorphogenesis. The monoecious fioral habit and short life cycle of this species also
permits a test of whether plants that have a shoot apex removed can "overcompensate” in terms of
both male and female lifetime fitness components. Fecundity allocation in experimental plants is also
being compared with fecundity allocation in relatively rare all-female ranmad plants from several local
populations. This will permit an estimate of the cost of producing pollen in monoecious plants in terms
of reduced fecundity (relative to all-female plants).

Theses:

Venecz, J.I. 1984, Effect of shoot apex removal on growth and reproduction in a perennial herb, purple
loosestrife [Lythrum salicaria, Lythraceae). M.Sc. thesis, Department of Biology, Queen's
University, Kingston, Ontario.

Publications:

Bonser, S, and L.W. Aarssen. 1994, Piastic allometry in young sugar maple: adaptive responses to
fight availability. Am. J. Bot. 81:400-406.

Lundholm, J.T. and L.W. Aarssen. 1994. Neighbour effects on gender variation in Ambrosia
artemisiifolia L. Can. J. Bot, 72:794-800.



Murphy, S.D. and L.W. Aarssen. 1995. Pollen allelopathy in Phieum pratense L. (Poaceae): Acidic an
whole-pollen fractions cause non-linear reductions in germination, in witro, of pollen |
sympatric species. Int. J. Pl. Se¢i. (in press).

Murphy, S.D. and L.W. Aarssen. 1995. Pollen allelopathy in Phleum pratense L. (Poaceaes): Applicatio
of acidic fractions of pollen extracts cause non-linear reductions in seed set in sympatri
species. Int. J. Pl. Sci. (in press).

Murphy, S.D. and L.W. Aarssen. 1995. /n vitro allelopathic effects of pollen fram three Hieraciun
species (Asteraceae) and pollen transfer to sympatric Fabaceae. Am. J. Bot. {in press).

Dr. Christopher G, Eckert
"Plant Evolution & Population Genetics”
"The how's & why's of self-fertilization in flowering plants™

The shift from outbreeding to inbreeding is a major evolutionary trend in flowering plants. The
extensive theoretical work examining this transition predicts two evolutionarily stable endpoints of
mating-system evolution: predominant self-fertilization or complete outcrossing. My ongoing work with
the tristylous, aquatic plant Decodon verticillatus (Lythraceae) presents an empirical challenge to this
theory. Contrary to theorstical predictions Decodon practices intermediate levels of seif-fertilization
labout 30%). Moreover, selfed seeds rarely survive to sexual maturity due to very strong inbreeding
depression. Why does this species waste a third of its reproductive effort on apparently inviable
progeny? Understanding the adaptive significance of selfing (or lack thereof) requires detarmining how
and when self-fertilization occurs. This summer, | initiated a field study in which opportunities for
self-fertilization were experimentally controlled by manipulating the gender of individual flowers and/or
whole plants. Marker gene analysis using protein electrophoresis can then be used to reconstruct
mating patterns and determine the mechanisms and ultimately the evolutionary costs and benefits of
self-fertilization.

Chris Eckert, Domenica Manicacci (CNRS, France) & Spencer Barrett (University of Toronto) - "The
population genetics of rapid colonization by purple loosestrife (Lythrum salicaria, Lythraceae)”

We have been investigating the colonization genetics of purple loosestrife (Lythrum salicaria,
Lythraceae) for the last six years. This native of Eurasia has recently invaded wetland habitats across
eastern North America (especially those around QUBS), and there is much concern about the effec
of this invasion on native wetland plants and animals. Our ongoing studies are examining the influence
of founder effect, genetic drift and explosive population growth on genetic diversity in colonizing
populations. This summer, we completed a large-scale comparison of genetic variability in native
populations in southern France and introduced populations in the QUEBS area. We also finished a
five-year study on the effect of explosive population growth on the dynamics of the sexual system in
colonizing populations around QUBS.

Greg Grabas - “Floral variation in Decodon verticillatus (Lythraceae): The effect of polymorphic and
continuous variation in style length on female reproductive success” - B.Sc. Thesis

Floral morphology is believed to be under strong selection for efficient polien import and export
mediated by animal pollinators. Of particular importance is the spatial positioning of male and female
organs within the flower. Testing this hypothesis requires an examination of the costs and benefits of
alternative floral morphologies in terms of both male and female function. This summer, | exploited the

range | variation observed in a local population of the tristylous HQI:H'IIC plant Decodon
:.;H;m ::: Ez;:rﬂnn the effect of variation in style length on female reproductive success. 5&:::;
of female success (stigmatic pollen loads, pollen tube meh _in the style and -

roduction) were compared among the three tristylous floral mmhs_duﬂaﬂng in style Igngth.l_as. we
:, in a large sample of one morph exhibiting extensive continuous variation in style length. Preliminary

results suggest that longer is not always better.
Publications:

Eckert, C. G., & S. C. H. Barrett. 1995, Style morph ratios in tristylous Decodon verticilatus
IL;rﬂm;eeui: selection vs historical contingency. Ecology, in press .

i ion | ially self-fertilizing Decodon

.G., & S.C.H. Barrert. 1994. Inbreeding depression in partia : :

g mﬂﬂ. {Lythraceae): Population-genetic and experimental analyses. Evolution 48:
052-964.

Eckert, C.G. & S.C.H. Barrett. 1994, Post-poliination mechanisms and the maintenance of outcrossing
in l'df-nnmplti!:ln Decodon verticillatus |Lythraceae). Heredity 72: 396-411.

iati - ibili istyly in Decodon
Eckert, C.G. & S.C.H. Barrett. 1994. Floral variation, sell l:ump_atnbuhw and tnﬂ\,-"
&H&m (L.} Ell. (Lythraceae). Biological Journal of the Linnean Society 53: 1-30.

Eckert, C.G. & S.C.H. Barrett. 1993. The inheritance of tristyly in Decodon verticillatus. Heredity, 71:
473-480.

Eckert, C.G., & S.C.H. Barrett. 1993. Clonal reproduction and patterns of genotypic diversity in
Decodon verticiltatus |Lythraceae). American Journal of Botany, 80:1175-1182

Barrett, S.C.H., C.G. Eckert & B.C. Husband. 1993. Evolutionary processes in aquatic plant
populations. Aquatic Botany, 44: 105-145.

Eckert, C.G., & S.C.H. Barrett. 1992. Stochastic loss of style morphs from populations of tristylous
er;w salicaria and Decodon verticillatus. Evolution, 46: 1014-1028.

Dr. Dolf Harmsen

Seline Wong - "Patterns and patchiness in successional sequences in old field communities in
eastern Ontario” - M.Sc. Thesis.

appeared superficially as a fairly homogeneous hay field in 1975, major patchiness h:n
dwdnn:‘ﬁ“::; the past two da:::u. Thi: project is aimed at :urrnlatilrfg this patchiness with
climatic, soil and neighbouring vegetation factors, but will also study ﬂ';?gll;?m“ feed backs that may

i rocesses in homogeneous .
MT’:*HW I;mmMﬂ;:;;ﬂﬂ:l: mapped and described in detail (species, height, :‘tnm
diameter, crown diameter, condition) in all 27 (180m® each) plots that have been monitored since
1976. Spatial analysis at various scales will indicate degrees and scales of patchiness, and the W:L:-:“
will be used 1o plan various experiments for the 1995 season aimed at elucidating the causes of the
patchiness.

Larysa Snihura - “Selective herbivory by Microtus pennsylvanica on young trees” - B.Sc. Thesis.

The heavy snow conditions of the 1993-94 winter allowed for localized dense populations of
voles. Some of these outbreaks occurred within our research area and had a major effect on some of



the plots. The mortality and damage inflicted on young trees was recorded. Sugar maple is the mo; fluctuate

y in this species. Brown Thrasher numbers have never recovered from their sudden

heavily affected s, is hi '
¥ species, elm the least. Damage is highest in areas where grass and trees are bot decline about 1976 and Whippoorwills now breed only in the most remote parts of the Queen's

present. This work suggests that sugar maple is a late successional species not because of lat

invasion or drought sensitivity, but primarily because of high sensitivity 10 herbivary,

Natasha Seigel - "Seed germination in five species of dogwood (Cornus)” - B.Sc. Thesis.

Five species of Cornus (C. racemosa, C. obliqus, C. alternifolis, C. stolonifera and C. rugoss

Observatory and wvarious American

Neatropical Bird Migration System”
of 1994. This manuscript is currently in press in the Israel Joumnal of Zoology.

properties.

The Lake Opinicon data were combined with published material from Long Point Bird
studies for the writer's invited presentation, "The Nearctic-
at the International Migration conference at Elait, Israel in April

Wark continued on the ecomorphology of forest birds, with the gathering of quantitative data

are found in the res A i i
earch area. All five species are early invaders, and are of importance both a on vertical substrate use patterns and locomotary feeding movements and behaviour. se data are

ground cover and as a food source for frugivorous birds. Seeds of the five species were exposed t 1o be compared with morphological measurements from museum specimens.
viability an brought together
Comperisons™ convened by the writer for the International Ornithological Congress in Vienna in August
and that turkey feedin; of 1994. Itis being increasingly shown that there are good correlations between ecological role, way
of life and subtle morphological features (e.g. wing shape;
This, along with data on diet (relative to a fluctuating seasonal insect
insights into factors governing species occurrence and Success.
considerable implications in conservation.

cold stratification and passage through captive wild
- ; turke t, and
W""“mi:“rt?- Wild turkeys feed naturally on dogwood berrie ’:’r gut, and tested for
esults indicate that seed dormancy is very strong in so j
reduces viability of the seed of all species. o me species,

Drs. Dolf Harmsen and Rowland Tinline (Department of Geography, Queen’s University)

Sarah Totton - "Raccoon dispersal and home ranges” - M.Sc. Thesis.

In conjunction with an international (US and Canada) proj ' project
nct project on raccoon rabies, this project &
aimed at establishing season-, age- and sex-dependent raccoon contact rates, home range size an:

dispersal patterns.

trapping, tracking and mapping methods. No research data were collected.

Drs. Dolf Harmsen and Adele Crowder
"Patterns of succession in old field communities”

In 1994 this long-term project which was initiated in 1975 i
‘ was given a shot in
: a:::m year grant from the Ontario Ministry of Agriculture and an-d? The fiu‘:ds t?::t.;?sﬂ:;m ninﬂnh
S585 On are now i iti i
: | into the transition stage from grass and forb dominance to shrub and tree
The objective of this phase of the project is to identify th
this p | e processes whe
w;md spm:ius composition is determined. Our focus in 1994 was on seed dimwm::m“; :::
and by frugivorous hia:ds, ,i‘"d on the effects of rodent herbivory on seedlings and saplings. Vegetation
monitoring and mapping in both fields was resumed after a two-year break.

Assistants: Steven Lofters, Mark Grabas, Soni Singh

Dr. J. Allen Keast
"Studies on Bird Populations and Communities”

Long-term studies on monitoring of breeding bird populations and i
. egg-laying dates was
n;untinua? in 1_5_94. Red-eyed m:\d \I'n:'arbﬁng Vireo populations have had a long history of relative
‘rham stability buﬂ"1 on ﬂueyn s Point (4-6 pairs of each species) and along the Lindsay Lake Road.
se levels were mnqumd in 1994. These findings are interesting since the Red-eyed Vireo has
shown a marke:l decline in numbers in the U.S. as a result of forest loss and fragmentation.
u Mln the '.uFinit-,r of Qunn_‘s Point, Least Flycatchers were virtually absent in 1994, after reaching
reeding density of ten pairs in 1992. House Wren numbers were down in 1994, although numbers

Ontario results wera

at the international symposium “Forest Bird Communities - Inter-continental

lengths of toes and claws; body weight).
resource base) are providing
Clearly, such studies have

"Fish Community Studies”

In 1984, work continued on the fish communities of a series of lake systems. Previously-

: i - . collected data were processed with respect to individual species’ diets, seasonal dietary changes,
The project will be carried out in 1995, but some preliminary trials were run in 1994 1o tes: relationship 1o changing prey resource base,
series of fundamental

and morphological adaptations. The work addresses a
ecological guestions: Are fish communities structured or are they random
associations of species?; |s the guild concept viable for fish whose diets change with age and size?;
Are trophic cascade models applicable to complex and seasonal systems?; Are Canadian post-glacial

immature?: What governs the number of species and kinds of fish in a water system? These

systems
kinds of 1opics form the focus of the book " Trophic Ecalogy and Seasonal Adaptations of Freshwater

Fishes", being written under contract for Cambridge University Press. At the end of last summer, the
writer spent some time with European colleagues working on the Danube and Austrian alpine lake
systems in comparing those communities with those of Ontario.

The writer will have the lead chapter (*Northern Temperate Freshwater Fish Communities:
seasonal adaptations, use of space, age classes, diets and trophic dynamics, relative to the prey
resource base”) in a book titled, "Long-term Ecological Studies”, being published later this year by
Academic Press (Martin Cody and Jeff Smallwood, Eds.). The objective of the book is to summarize
classical long-term studies on mammals, birds, reptiles and fish.

Drs. Bob Montgomerie and Pat Weatherhead (Carleton)
“Behavioural Ecology of American Robins”
_ 'ﬂ'ﬁ?ﬂi' we wrapped up our study of robins begun in 1986. The breeding population appears
to have serlously declined around the fieid station and only 8 nests were found in 1994. As in past

years we monitored the fate of each nest found and took blood samples from all adults and nestlings
for paternity analysis.

Assistants: Dianna Kopansky, Samantha Kassel and Becky Whittam



Dr. Heather Proctor
“Female Gamete-packaging and Transfer Strategies”
“Does pollen lifespan correlate with expected time to deposition in orchids?”

Whereas most flowering plants have powdery pollen, capable of being removed and deposite
as individual grains, orchids have more condensed pollen packets called pollinia that can be remove
and deposited as single units or as smaller subunits called massulae. Along with this variation i
packaging modes orchids vary in whether they offer a reward to pollinators. Some provide nectar o
fragrant oils to pollinating insects whereas others provide nothing in return for these services ang
instead trick the insects into transferring polien. A third category of orchids makes do with n
paoliinators at all, being obligatorily auto-pollinating. Pollen transit time (time from removal of poller
from anthers to deposition on stigmas) should be shortest in auto-pollinating orchids, intermediate i
rewarding ones, and longest in deceptive species. This latter prediction comes about because afg
visiting a non-rewarding flower insects tend not to revisit that type immediately, Species with longe
expected transit times should have pollen capable of surviving longer once removed from the anther
Thus | predict that pollen from deceptive orchids should remain fertile longest, that fron
auto-pollinating the shortest, and that from rewarding species should have intermediate litespans. This
summer | began a multi-year project with a preliminary study on a deceptive species of archid,
Calopogon tuberosus. The study site was a floating bog mat near Upper Rock Lake. | removed polliniz
from a flower and either placed them immediately on the stipma of another flower or maintained them
at a constant 20° C for 1, 2, 4 or 8 days before depositing them. | bagged the pollinated flowers ang
collected the pods after they had developed. Pods were weighed and seeds removed, counted, ang
checked for the presence of viable embryos. Although sample sizes were considerably reduced through
rodent predation on orchids, it appeared that fresh, 1-day and 2-day old pollinia produced more sead:
and heavier pods than did 4-day and 8-day old pollinia. Next season | plan to replicate this axperiment
on C. tuberosus using rodent-proof cages, and to expand the study to include other species at QUBS
such as Pogonia ophioglossoides (deceptive] and Epipactis helleborine {rewarding 77).

“Sperm transfer mode and gametic investment in male water mites {Acari:Hydracarina)"

One hypothesis to explain the evolution of direct sperm transter (copulation) from indirect
transfer is that of gametic economy. Indirect transfer typically involves the production of large
amounts of sperm, either as free spermatozoa or packaged in spermatophores, to ensure that soms
of it is intercepted by females; direct transfer is assumed 1o require less sperm and glandular products
because the gametes are assured of reaching a female. However, this hypothesis has never been
tested, most likely because there are few taxa in which closely related species both do and do not
copulate. Water mites, a group of about 5000 species of aquatic arachnids, are one of those rare taxa.
The waters around QUES are blessed with an astounding diversity of water mites, both copulating and
non-copulating. Last year | began a long term study to determine the correlation between testis and
accessory gland size and sperm transfer mode by collecting and preserving male water mites from 20
species. The mites will be sectioned and the relative volume of testes and glands reconstructed. |
expect to spend at least one more summer collecting mites for this study.

"Mating behaviour of the water mite Arrenurus manubriator {Acari:Arrenuridae)”

Mating in the water mite Arrenurus manubriator is a long and elaborate procedure in which the
male shakes and strokes the female before, during and after sperm has been translocated.
Post-copulatory courtship in other animals has been described as a way for the male to convince the
female to accept his sperm. Over a period of three years | have run experiments using videotaped
courtship episodes in an attempt to determine whether any aspect of male behaviour affects the
probability of a female’s remating. The last of these experiments took place this summer at QUES

' i [ he male was given either ons or

where | measured the intensity and duration of male courtship when t : :
l'inllﬂ at a time. The prediction was that males would expend JIH'SE courtship energy on a clw;n
fn:nulh if there was another potential mate nearby. Videotapes from this study have yet to be analyzed.

Publications:
Proctor, H.C. and B.P. Smith. 1994. Mating behaviour of the water mite Arrenurus manubriator (Acari:
Anmwida!l Journal of Zoology, London, 232: 473-483.

C. 1992. Sensory exploitation and the evolution of male mating behaviour: a cladistic test

e 44: 745-752.

using water mites (Acari: Parasitengonal. Animal Behaviour,

Proctor, H.C. 1992. Mating and spermatophore morphology of water mites [Acari:Parasitengona).
'wll Journal of the Linnean Society, 106:341-384.

*Acoustic Communication and Mate Choice in Birds™

Dr.

two topics (1) studies of sexually-selected signalling b:hwim:rr
hwm mﬂl‘lltkidiﬂm o fﬁm:: Ehrussc:, Macdonald, and Cosh), and (2) tests of the al:ou.a::.:l
adaptation and ranging hypotheses of warbler song (Fotheringham, Woodward). We also curr:lpl:::n -
an interactive playback experiment designed to test the effects of frequency and ':_Empn N
matching on territorial responses of male chickadees (Rarcliffe, Fotheringham, Otter, Njegovan).

Ken Otter - "Mixed reproductive strategies of female Black-capped Chickadees™ - Ph.D. Thesis

Female black ickadees are known to solicit extra-pair copulations from males that
rank higher than ““-:lp m':r.: :t:l‘.l, possibly in an attempt to t:qu#r{_; better quality genes for ﬂ;:}:
offspring. Our pilot work on eight nests in 1992 showed that extra-pair copulations result in 'mﬂud
young, and in the three nests where extra-pair young occurred, the extra-pair males were md s
dominant to the behavioural father of the nestlings. In 1993 and 1994, | Fanncuntritlin -
characterizing winter dominance of males in the population, and a.l:ussinq the paternity of nests o
spring to determine whether females adopt mixed mating strategies. IDI the l}D nests analyzed :'mrs
the three years of research, we have found that the levels of extra-pair paternity vary between y
from 3/8 nests in 1992, 0/8 nests in 1994, to 4/24 nests analyzed from 1994, We are i:urflﬂﬂ:f
analysing reasons for the differences between years; variation may I::r ;fmr:i the rapid onset
breeding in spring of 1993 reducing extra-pair opportunities !

ni:::;"ﬁ we Il::l :mﬂ!ud oth'::r physical characteristics of males that farna!os may ﬁ:lso
be using in mate assessment. The size of the under-throat bib of males, dawn u:'hurus singing beha s;.lr.
and nest provisioning to incubating females and to nestlings are among tha traits that wWe are asses nrn'
for correlations 1o dominance, and that females may use when making decisions during potential extra

Assistants: Sarah Rice, Bryan Chruszcz, Colin MacDonald, Sarah Cosh, Ruth Woodward

James Fotheringham - "Song degradation and acoustic distance estimation in Parulinae: A field test
of some predictions from the Ranging Hypothesis™ - M.Sc. Thesis

\ - . 'l ¥ ) v h? “und

When a bird song passes through the environment, it is subject to distortion
attenuation and degradation. Some studies suggest that bird song structure has evolved to minimize
distortion while passing through native habitat. Other studies, however, suggest mat some sp?cins
may rely an habitat-induced degradation of song to estimate the distance of singing conspecifics.



Using songs recorded from Yellow Warblers, American Redstarts, Common Yellowthroats anc Rareliffe, L. and K. Otter. 1985. Sex differences in song WEW-"'IITIO“-

Qvenbirds, | conducted transmission studies to determine if these songs degrade less in native versuy,
non-native habitat. | also measured the behavioural response of territorial males (n=12 males of eacs
species) to playback of close and distant conspecific songs to determine whether the birds were abl

Pp xxx-xxx jp Kroodsma, D.E.

nd Evol { m icatipn i Comell

and E.H. Miller leds) I
University Press.

b i inging si escalation of aggression in
1o estimate distance using cues from song degradation. Results from the transmission studies ane Shackleton, S.A. and L. Rarcliffe. 1984. Matched countersinging signals o

playback experiments will be used to test predictions of the Ranging Mypothesis (Morton 1982).

Ruth Woodward - "A test of the Acoustic Adaptation Hypothesis using songs of the Cerulean Warbler Sharman, M.Y., Robertson, R.J., and L. Ratcliffe.

- B.Sc. Thesis

The Cerulean Warbler (Dendroics cerwles) is a rare, little-studied member of the woodwarble
family {Parulinse). My study was designed to test the idea that selection shapes songs to transmi
maximally in native habitat (i.e. the Acoustic Adaptation Hypothesis or AAH) in Cerulean Warblers
In May, 1994 | recorded singing Cerulean males, within 10 Km of the Queen's University Biologica
Station at Bedford Mills and Lindsay Lake. | found that a typical male sings between 1-3 different song
types and there were B different song types in the Cerulean population studied. In June, 1994 |
broadcast and re-recorded Cerulean songs at B, 25, 50, 100 and 150 m from the speaker in a nativs
and a non-native habitat. The native habitat was a deciduous forest near Lindsay Lake, while the non.
native habitat was a red pine plantation near Chaffey's Locks. Preliminary results from computer
analysis of re-recorded songs suggest that, contrary to the AMH, Cerulean Warbler song transmits
better in non-native habitat. It may be that optimal transmission to biclogically important receivers jg
maore important than maximal transmission,

Assistants: Sarah Rice, Christopher Taylor
Bryan Chruszcz - “Song variation and male quality in the Black-capped Chickadee"” - B.Sc. Thesis

Black-capped chickadees (Parus atricapilius) sing a simple, two-note, tonal song, termed a feg
bee. Although males do not have repertoires, they have the ability to shift their songs up and down
in absolute frequency. My study was designed to determine whether the fee bee song of the black-
capped chickadee contains information that could be used to signal male quality. In April and May
1994, aided by a number of field workers, | recorded dawn choruses of 14 territorial colour-banded
males at Queen's University Biclogical Station, Lake Opinicon, Ontario. Analysis of these songs
indicates that song structure varies among males, within a dawn chorus, between the songs before
and after a frequency shift, and between dominant and subordinate males. Response to playback of
conspecific song also differs between dominant and subordinate males. These results indicate that the
fee bee song of black-capped chickadee contains information that could be used as indicators of male
quality.

Assistants: Colin MacDonald, Sarah Rice, Ken Otter, Ruth Woodward

Publications:

Fotheringham, J.R. and L. Ratcliffe. 1995, Song degradation and acoustic distance estimation in
Black-capped Chickadees (Parus atricapilfus). Can. J. Zool. (Accepted 13 Jan. 1995)

Otter, K. 1894. The impact of potential predation upon foraging behaviour of eastern chipmunks.
Can. J. Zool. 72: in press,

Otter, K., M. Njegovan, C. Naugler, J. Fotheringham and L. Ratcliffe. 1994. An alternative technique

for interactive playback experiments using a Macintosh Powerbook Computer. Bioacoustics
5:303-308.

black-capped chickadees Parus atricapillus. Ethology 87:310-318.

1994, Vocalizations of the Tree S_wtuuw
(Tachycineta bicalor) during the prelaying period: a structural and contextual analysis. Am.
Midl. Nat. 132: 264-274.

Zanette, L. and L.M. Raicliffe. 1894, Social rank influences conspicuous behaviour of black-capped
chickadees (Parus atricapillus). Anim. Behav, 48:118-127.

Dr. Raleigh J. Robertson
*Evolution of Breeding and Parenting Strategies in Birds™

jes on mating systems continued to examine patterns and correlates of
mp: m :'ur::n';mﬁown. E!::smn Bluebirds, and Eastern Phoebes. Colleen Barber spent
the summer in the lab doing fingerprinting, but through the help of Taali Rooneem and Sm
Hermanns, we obtained full family blood samples from the HU grid of Tree Swallows. Tulf also
conducted clutch manipulations as part of her BSc thesis project. These manipulations, rnu:\tlr;: :;:
the m of replacement clutches, provided large families of nestlings for Christine Crossman '; i
project (P. Boag, supervisor] in which she is developing single locus probes for Tree Swallows. :rmn
Hiscock worked as a volunteer and followed breeding success, and obtained blood samples,
Eastern Bluebirds, and along with Kelvin Conrad, sampled blood from families of Eastern Phoebes.

"Effects of Forest Management Practices on Woodland Bird Communities™

‘The project funded Eastern Ontario Model Forest was expanded in 1994 to ifm-iuda two
nﬂnro;l:vnlunu. Cltrwlhn: ‘glil'am\rk began her MSc study on Cerulean War?:lurs* examining nesting
dispersion, density and nesting success in relation to forest habitats. Clive Goodinson pruvh_:lad
valuable help in this study. Dale Kristensen, also for his MSc, began a study to examine the habitat
values of red pine plantations for breeding bird communities. Dale got some help from Mark Hovorka,
who was also at QUBS to write 8 manuscript on his study of fluctuating asymmetry in Tree Swallows,
based on his 1993 BSc thesis. Paul Martin, who had begun the EOMF studies in 1993, focussed on
bird community structure as influenced by interspecific interactions between American Redstarts and

Assistants: Steve Hermanns, Martha Hiscock, Taali Rooneem, Mark Hovorka, Paul Martin
mm- *Determinants of extra-pair patemity in Tree Swallows, Tachycineta bicolor™ - Ph.D.
Thesis

| am continuing to examine the adaptive significance of a mixed reproductive strategy fnr
mmm‘;ﬂ: {Tachycineta bicolor). One main objective of my study is to determine
why the frequency of extra-pair paternity varies so much in tree swallows, both among broods and
years. Females may increase their fitness by mating with males that have "superior” genes, which
may increase the viability or the attractiveness of the offspring to the opposite sex. | am examining
the good genes hypothesis through DNA fingerprinting, male and female morphological and I?-nh:ﬂw!'al
features, and male removals. A second objective is to examine the frequency of extra-pair paternity
hmm 10 ensure that the high levels of extra-pair paternity observed in tree swallows is



not an artifact of the nest boxes or the nesting habitat. Of 25 natural-cavity females fingerprintec grationary redstart models and are apparently dependent on cues 'T:'"' ’f‘::d“;:"':x:;::';n“;iﬂ
B4% obtained fertilizations from extra-pair males. These extra-pair males fathered 69% of 3 interspecific racognition. Fwtmch&_r-spumfm_ responses :_.'rl radstarts and m:e eyt
nestlings. The above results are comparable to those observed in nest-box populations., Thuy; morphology fule out misdirected intraspecific aggression as a praxima g < e T
extra-pair paternity is not an artifact of nest boxes or of artificial nesting conditions. response to song. Results indicate that song is an "“p"“;"t ‘i“';‘:t':nﬁ Lmh!ﬁn S
Fingerprinting was performed in the Queen's University Molecular Ecology Lab, under th jnteractions between these two species, and refla.:t the dummantﬂ_r e uﬂ um:: peenismbhe gl
supervision of Dr. Peter T. Boag. Financial support was provided by a NSERC grant to RJR, and grant jnteractions. Our results also illustrate the capacity for -qtﬂrspﬂc TIC e EThis pvporipsaii
from the North American Biuebird Society, the Animal Behaviour Society, the Frank M. Chapman Fung jnfigence behavior and interspecific song recognition in two dmu':\lt avian lt::z;lrd wche :thﬂ Aot
the Sigma Xi Scientific Research Society, and the Society of Canadian Ornithologists {Taverner awarg funded by the Eastern Ontario Model Forest Group, a Taverner amun: g Ftat::iiﬂu
to CAB. of Canadian Omithologists, and NSERC grants to Raleigh Robertson and Laurene .

Catherine Oliamyk - "Breeding success and habitat use in Cerulean Warblers (Dendrofca cerulea)”

M.Sc. Thesis Assistants: James Fotheringham, Taali Rooneem

Listed as "vulnerable™ in Canada and "rare” in Ontario, the Cerulean Warbler is a species o bicolor,”
special conservation concern. While interest in conservation of the Cerulean Warbler appears 1o by Tasli Rooneem - " The re-laying potential and laying patterns of the Tree Swallow, Tachycineta Y
growing (eg. Parker, 1994; Robbins g1 al., 1992), details of its life history, necessary for establishing - B.Sc. Thesis
management and conservation programs, are patchy and incomplete. During the preliminary seasor .
for my Master's thesis, | studied the breeding behaviour, nesting chronology, habitat use and breedin; 1 examined the reproductive response of energetically ;uaq:ad ’aTa:m:ﬁai?::gfawc:n:n:
success of a population of Cerulean Warblers. Thought to be dependent on old growth forests fo predation event. Initial clutches were mrnnuad to observe \?hlth, i nirw. e Aanrosponan
breeding, Ceruleans in the Lake Opinicon area are breeding successfully in mature, second-growtt clutches. 41% of experimental females did lay again, and their clutch sizes w“:;“ be smaller. Egg
deciduous forest. However, initial habitat data suggest that Ceruleans are area-dependent species than initial clutches were, although clutches laid later in the season a:: aun;ant H; g b
vulnerable to forest fragmentation on their breeding grounds. As the breeding range of the Cerulear volume did not change significantly from first to replacement clutch. “m“:m' sty n‘ ind'rcna'lihn dint
Warbler expands northward into maturing Ontario forests, it is important to define habitat parameter; to some extent, did vary seasonally. Inteccluost inervel did Aot dachng b nl“:‘-;i: volay. Forsles
essential for continued reproductive success. Subsequent field seasons will examine the effects o time of season may be relatively unimportant in influencing whether a female =3l

forest fragmentation on this species in more detail.

This study was supported by a grant for the Eastern Ontario Model Forest Program, and wauld
never have been possible without the help of Clive Goodinson, Mark Hovorka and Paul Martin, whe
identified the large population of Ceruleans in the Lake Opinicon area.

Assistants: Clive Goodinson, Mark Hovorka and Paul Martin
Dale Kristensen - "Assessing songbird habitat values of Red Pine plantations™ - M.Sc. Thesis

Preliminary resuits of the 1993 songbird survey of conifer plantations near Lake Dpinicon
prompted OMNR forestry staff at Carleton Place 1o a further investigation of the relationship between
red pine plantation management practices and songbird diversity. Queen's Biology, the OMNR, Eastem
Ontario Model Forest, and the Science and Technology Transfer Unit are funding this project. This
project is designed to assist in the development of alternative management protocols for conife
plantations that will boost their value as songbird habitat. Beginning this year, | established 6 study
sites across Eastern Ontario, and | will be expanding the study in 1995,

Paul Martin - "Response of American Redstarts and Least Flycatchers to interspecific song playback
the role of song in interspecific aggression and interference competition * - B.Sc. Thesis

Least flycatchers (Empidonax minimus) and American redstarts (Setophaga ruticilla) overlap in
the use of food resources on their breeding grounds, thus promoting high levels of interspecific
aggression by the socially dominant flycatcher. We examined the role of song in this interspecific
aggression by using repeated measures playback experiments and observational data on induceé
aggressive interactions. Flycatchers were more likely 1o approach the speaker during redstart sonj
than during intervals of no stimulus or a control stimulus. Approach was close enough to enable visud
contact with a singing redstart. In contrast, redstarts had significantly fewer flights made following
presentation of flycatcher song, when risk of flycatcher attack may be greatest. Reducing the number
of flights likely reduces the risk of flycatcher attack on the redstart, as flycatchers do not attack

tended to delay laying during bad weather, but weather is not likely a determining factor in
u-“h: Variation in br:-li:::: cnnn:t be attributed to changes in fn-:fd nvailal:_rilitv over the season
liﬂ-r.ﬂm food levels are seasonally unpredictable. Female quality is most likely the ﬁﬂuﬂmm
factor for m a replacement clutch. Although females might be mtr.'hflncmu future reproductive
opportunities for their extra current energetic investment, they are more likely to simply be of better
quality. Quality females, even under energetic stress (loss of initial clutchl, do not exhibit all of the
behavioural mm expected of stressed individuals attempting to maximize reproductive success

under a heavy energy load.
Dr. Kelvin Conrad - "Preliminary investigation of extra-pair patemity in Eastern Phoebes II”

‘This year, the assistance of Martha Hiscock, | continued the project started in 1993 and
Iﬂﬂtm?ﬂ:&‘nﬂ means of preserving DNA in nestling blood samples. In 1983, | successfully
extracted DNA from all samples collected from adults but could only recover DNA from BE'}E 123354!]
of nestling samples. This year we randomly assigned biood samples to be stored either in "Queen’s
Lysis Buffer* (QLB) or frozen in TNE2. Samples were either processed immediately or stored for up to
1 week. TNE2 samples were kept at approx. 0°C in the field in an “enzyme keeper”, &urqnqd to
maintain temperatures near 0°C for up to 4 hrs. Frozen samples were moved to -20°C 1frmur within
6 hws and QLB samples were stored at + 4°C. We also collected blood from 2 families of Eastern
Kingbirds and 2 families of Least Flycatchers. The DNA of Eastern Kingbird nestlings seems as unstable
as that of Phosbes but Least Flycatcher blood stored for 1 month successfully yielded DNA. For
phoebe blood, both storage systems were equally poor. After 4 days of storage, about 20% of

od, b %
nestling samples could not be extracted. Samples extracted on the day they were collected
produced usable DNA. DNA was successfully extracted from as little as 15 ul of nestling blood (15%
ﬁﬁmm collected). Nestling age (between 5 and 12 days) did not have any affect on

mmm were collected to compare levels of extra-pair paternity between first and
second broods of 8 families and these analyses are currently under way.

[T

=,




Martha Hiscock - "Monitoring changes in bird populations®

Nesting activity of Eastern Bluebirds and Eastern Phoebes were monitared to contribute to th
long-term demographic records of these species. Eastern bluebirds have been studied consistently f

previous fluctuations. Easten pjeek, S.B. and R.J. Robertson.

9 years. Population size this year was low, but within the limits of
Phoebes reuse old nests and traditional sites have been maintained around Lake Opinicon, in som
cases, for 20 or more years. Comparisons were made between current nesting activity and sile

studied intensively from 1988 to 1991. The phoebe population seems to have increased slightly an peek,

a higher proportion of breeding birds now are second-year birds, suggesting a further, future increase
These data seem to be in line with current Breeding Bird Survey data.

Assistant: Kelvin Conrad
Jessie Deslauriers - "Phoebe responses to cowbirds at the nest”

In a continuing project of testing the degree of male
toward a female Brown-headed Cowbird near

female cowbirds were made at several nests. A model Song Sparrow was used in presentations a

the non-threatening control. These presentations were made with and without taped recordings o

cowbird and Song Sparrow songs, and were intended to test if Eastern Phoebes recognize femak
cowbirds as a possible threat.

“Least Flycatcher calls and possible ‘honest advertisement’™

It was intended to record the number of calls made over a five minute period by individual Leas:
Flycatchers. Time of day and temperature at one metre height were also to be recorded. The projec
was intended to test the hypothesis that if a male is advertising his quality as a mate, he should sing
most in early morning when temperatures are cooler. If he sings when sound carries best, he should
sing more in the early morning regardless of temperature. Unfortunately, for the second year in a row,
the normal large resident population of Least Fiycatchers failed to make an appearance,

"Spring Migration™

Mist nets were again set along the hydro lines to check for differences in temporal movemant
during spring migration of selected passerine groups and Parulid species in a geographic location which
does not serve as a migration "funnel”,

A brief survey of the Hepatica population on station grounds was carried out. All Hepatica
found were determined to be Hepatica americana (round-lobed). In contrast, a patch of M. acutilobe

Isharp-lobed) was found along the road near the turn-off 1o the Curtis farm. These findings were
reported to the Fowler Herbarium.

Publications:

Chek, A.A., J.T. Lifjeld and R.J. Robertson. 1993. Captive study of copulation in the Pied Flycatcher
Ficeduls hypoleuca. Fauna Norv. Ser. C, Cinclus 168: 67-73. (appeared in 1994)

Chek, A.A. and R.J. Robertson. 1994. Weak mate guarding in Tree Swallows: ecological constraint
or female control. Ethology 98: 1-13.

Dunn, P.O., R.J. Robertson, D. Michaud-Freeman, and P.T. Boag. 1994. Extra-pair paternity in tres

swallows: why do females mate with more than one male? Behavioural Ecolagy and
Sociobiclogy 35: 273-281,

Dunin, P.O., LA Mﬂtﬁnﬂhum.

Meek, S.B. and R.J. Robertson. 1884,

a nest in the ima::mfm:a!;:'ﬂ;:nmmn:nm Sharman, M.Y., R.J. Robertson and L.M. Ratcliffe. 1994. Vocalization of the tree swallow during the

T

J.T. Lifield, R.J. Robertson and P.T. Boag. 1994. Effects of breeding

hrony and experience on extra-pair paternity in Tree Swallows. Behavioural

E:Dhﬂ;f §: 123-129 (with cover photol).

1994. Interspecific competition for nestboxes affects mate guarding
in eastern bluebirds, Sialia sialis. Animal Behaviour 47: 295-302,
Extra-pair paternity and intraspecific brood

$.B., R.J. Robertson and P.T. Boag. 1934. ey

parasitism in eastern bluebirds revealed by DNA fingerprinting. Auk 111:

Effects of male removal on the behaviour and reproductive

success of female Eastern Bluebirds Sialia sialis, Ibis. 136: 305-312.

Rendell, W.B. and R.J. Robertson. 1994. Cavity-entrance orientation and nest-site use by secondary

hole-nesting birds. Journal of Field Ornithology 65: 27-35.

period - A structural and contextual analysis. American Midland Naturalist 132:

prelaying
264-274.

Whittingham, L.A., P.O. Dunn and R.J. Robertson. 1994. Do tree swallows guard their mates by

copulating frequently? Animal Behaviour 47: 994-997.

Whittingham, L.A., P.O. Dunn and R.J. Robertson. 1994, Female response to reduced male parental

care in birds: an experiment in Tree Swallows. Ethology 96: 260-269.

Whittingham, and R.J. Robertson. _
nlum:d:; Red-winged Blackbirds {Agelaius phoeniceus).
139-150.
Dr. John Smol
“Limnology”

In 1994, active use of QUBS took the form of training in techniques for research personnel
mmm’m and periodic sampling of sediments using cores and sediment traps.

Agbeti, M.D. and Smol, : i ical, chemical and
eti, M.D. J.P. 19956. Winter limnology: a comparison of phveraI. :
' Hﬂﬁ:ldﬂhmuimc: in two temperate lakes during ice cover. Hydrobiologia (in press).

1994. Food availability, parental care and male mating
Journal of Animal Ecology 63:

Agbeti, M.D. and Smol, J.P. 1995. Chrysophyte population dynamics and encystment in two Canadian
~lakes. J. Phycology (in press).

= "Thermal regulation of bass spawning” - M.Sc. Thesis

' i i : Lake
the thermal regulation of bass spawning at three thermally different locations
on Lake mrt:; St. Lawrence River. We found that bass spawned the earliest at

s by Lake and lastly, the St. Lawrence River. These inter-location
rences in onset of spawning are correlated with the thermal regime of the specific water body.

' 0



We also measured water temperature at many si ithi 8585

Y sites within each of the th i : i
local temperature effects on the spawning behaviour of the bass. Trr!::‘:cr;:;nn:ﬁ:iu; sy II: Research by Non-Queen’s Students and Staf]
demonstrate that bass spawning times can be predicted on a g s,

= _ iven year for a given body of war
sed on the thermal history of the fish. The ultimate goal of this study is therefore to ﬂiwlﬂp&

ement practices which dictate that th, Dr. Sherwin Desser - Department of Zoology. University of Toronto, Toronto, Ontario
pective of any annual variation in Wite

try of Natural Resources and the Ontari Todd Smith - “The life histaries. ultrastructure and taxonomic relationships among different species of
Hepatoxoon infecting snakes from Ontario” - Ph.D. Thesis

pawning and to alter current manag
bass fishing season open on the same date each year, irres

temperature. This project was funded by the On ini
: tari
Federation of Anglers and Hunters. 7 e

Assistants: David Bell and i
Cory Suski My project involves a detailed study of the development, morphology and uhtrastructure of the

protozoan {Phylum Apicomplexa:Sub-order Adeleinal which infects snakes throughout
Ontario. The first part of the project, which commenced in May of 1992, involved the elucidation of
the life cycle of Hepatozoon sipedon from Northern water snakes collected in the vicinity of QUBS.
During @ brief visit to QUBS in July of 1993, it was apparent the Hepatozoon was not restricted to
water snakes alone, as gamonts (intraerythrocytic sexual stages) were present in Eastern garter snakes
and Eastern milk snakes. This observation has led to the second part of the project, which involves
determining the life cycles, host-specificity and genetic variation of these various forms. Work done
in early August of 1994 entailed collecting infected Eastern garter snakes as a source of the parasite
to be used in future studies, including molecular characterization of the ditferent forms of Hepatozoon
and for experiments designed to test the hybridization potential of various species in the definitive
Publications:

Smith, T.G., S.S. Desser and H. Hong. 1994. Morphology, ultrastructure and taxonomic status of

Toddia spp. in Northern water snakes (Nerodia sipedon sipedon) from Ontario, Canada. J.
Wildlife Diseases, 30:169-175.

Smith, T.G., 5.5. Desser and D.S. Martin. 1994. The development of Hepatozoon sipedon n. sp.
(Apicomplexa:Adeleina:Hepatozoidae) in its natural host, the Northern water snake (Nerodia
sipedon sipedon), the culicine vectors, Culex pipiens and Culex territans, and an intermediate
host, the Northern leopard frog (Rana pipiens). Parasitology Research, 80:559-568.

Dr. John Epifanio and Dr. David Philipp - Department of Fish and Wildlife, Michigan State University,
East Lansing, Michigan and Aquatic Biology Section, lllinois Natural History Survey, Champaign,

 "Developmental and Regulatory Genetics of Sunfish™

In 1894 we continued 1o use sunfish, Lepomis spp., as a model for testing hypotheses

efning the causes and effects of hybridization. The timing of morphological development and
expression of aliozyme encoding gene loci were further investigated by constructing crosses of known
parentage. The basic premise for this work is that there is a relationship between evolutionary
Hvargence of structural genes (measured by a genetic distance of allozyme polymorphisms), regulatory

'ed by differences and disruptions in the timing of structural gene expression) and

“rphaiogical success (measured by hatching percentages, survival to yolk-sac absorption and rates
*mw The results from Lepomis will be included in a larger study that
reviou: y completed for Micropterus hybrids (Philipp g1. al.) and for Pomoxis hybrids

3 Philipp). A secondary objective of the study was 1o further explore the occurrence of an
ha expression of the GPI-B* locus in sunfishes.




Dr. Mark R. Forbes - Department of Biology, University of Regina, Regina, Saskatchewan

“Evolutionary Ecology of Invertebrates”

The main objectives of my research are 1o understand the factors affecting susceptibility ¢
insects to parasites, the factors enabling adaptive host responses to parasites, the factors responsibi
for coexistence of two or more morphs within single populations of insects {a recently revived probles
in evolutionary biology) and the factors responsible for structuring invertebrate communities. | and m,
students are also interested in conservation ecology of keystone prey species.

Gina Schalk and Greg Miller - “Reproductive behaviour of female morphs of the damselfly Nehalenni
irene” - Independent Research Project

in 1994, we compared the reproductive behaviour of two female morphs of a little studie
damselfly, Nehalennia irene. We found that males responded differentially to the two female morph
and that females differed in their responses to mate-searching males. Our results bear on the prohlen
on differential costs and benefits to the two female morphs and, ultimately, morph coexistence i
subpopulations of this species.

Publications:

Forbes, M.R.L., Richardson, J.M.L., and R.L. Baker. in press. Frequency of female morphs is relate:

10 an index of male density in the damselfly, Nehalennia irene. Ecoscience (letter from editor.
10 August 1994)

Forbes, M.R.L. and B. Leung. in press. Pre-fabricated dining shelters as outdoor insectaries: ar
assessment using Enallagma ebrium. Odonatologica (letter from editor: 18 January 1995)

Dr. Michael Fox - Environmental and Resource Studies Program, Trent University, Peterborough,
Ontario

“Effect of Interspecific Interactions on Pumpkinseed Sunfish Life Histories”

The long term objectives of my research are to explain the high degree of life history variation
exhibited by pumpkinseed (Lepomis gibbosus) populations, and in particular, why populations living
sympatrically with bluegill sunfish, exhibit delayed maturity and low reproductive investment relative
to allopatric populations of this species. This was the second vear of a whole-lake manipulative
experiment designed to assess whether these differences are directly attributable to competition with
bluegill. As in the previous year, approximately 200 adult bluegills were captured from Lake Opinicon
and one other lake, and introduced into two small waterbodies that did not previously contain them.
(We have confirmed that least one of these waterbodies now has an established bluegill population.
Pumpkinseed reproductive life history characteristics will continue to be monitored in the two
experimental and two control populations over a ten year pariod.

Assistants: Kirk Bertschy, Vicki Stevenson, Charlotte Breadner

Kirk Bertschy - “The influence of age-specific survival probabilities on the evolution of life history traits
of Pumpkinseed” - M.Sc. Thesis

The purpose of this study is to determine (1) if differences in reproductive life history
characteristics at the population level are related to the ratio of adult 1o juvenile survival (as predicted

life history theory);
::ﬂmnmblbﬂm-
central Ontario

and (2) if reproductive life history differences are fg!aud tn? uifhar juvenile ::;
Mark-recapture studies were continued for a t!jufd year in five o:rstrnt a 3
lakes to provide the basis for age-specific lurﬂvgl probability cnimntu._ .nT|:? ;
analysis indicates that populations with high adult sun_'wval shmn_r garl'.rl maturity a Fh
mwm allocation, and that the shape of adult survivorship curves distinguish pnpule_muns wit
stunted adult body mﬂmd early maturity from those with body size :r;d maturti::i :::T:&::T&;: T:t::
“w Hmkhm ions in this region. There was a trend for popu ‘
nfﬂdm juvenile sudrviﬁﬁ? ;m:i delayed maturity and low reproductive investment, as predicted

by life history theory. |
Charlotte Breadner - "Phenotypic plasticity in the freshwater snail Viviparus georgianus™ - B.Sc. Thesis

purpose study grmina whather morphological differences oht_arwd tgatwm
mm mdiﬂar::tti:;:am in Lake Opinicon are a result of phenotypic plasticity. It
; ; found that V. georgianus from rocky habitats were smaller, hnd_ denser sl_mlls and
st £ fewer, but larger offspring than V. georgianus from marshy habitats. In this :tut!v,
m:n tr.;:anlaﬂt-d from a marsh to a rocky habitat and vica vers:: tgnw w:*f'f:a Irr:al :u::
cages f 4 tember 10 complete one season of growth, Some snails

removed %ﬂw;%'m?fm common garden experimants in the |§boratnr'r. infv?mwﬂun
gathered in this study should indicate the degree to which life history strategies of V. georgianus are

Vicki Stevenson - "Assessment of juvenile Pumpkinseed and Bluegill densities in the littoral zone of
" lakes” - B.Sc. Thesis

e purpose preliminary to develop a method of assessing relative dan_si‘riu
ﬂbﬂna‘ l':Mmmmﬂ bluegills IT:L;I: I?n‘:rxl zone ufp lakes, and to compare these dnﬂsitmmi’n
of ju with sympatric and allopatric sunfish populations. Five laku of each type :Iw:dr: nm::'d frmlx
including tﬂnr Opinicon, which contains both species. I tested a strip count metho - mT:cmful
Keast & Harker (1977) to assess relative 'j;;waniln :ta;:rgf:‘;n:;: h::t::fn m::: ;::H b S WI‘IM:
Ta"lﬁ:im proportions ?n'xip coun:s, samples of YOY were ninqd and idu_rniﬁad in thlB l;.
| plan to use this method next year as part of a study of pumpkinseed-bluegill competition for my B.Sc.
Thesis,

Public e
Flmﬂ’.ﬁ-‘lm Growth, density and interspecific influences on pumpkinseed life histories. Ecology
76:11567-1171.

Danylchuk, | d (Lepomis
: A M. G. Fox. 1994. Seasonal reproductive patterns of pumpkinsee
g *J“gﬂtﬁnm with varying body size characteristics. Can. J. Fish. Aquat Sei.

g;ﬂvu reproduction
. 39:119- 127.

- Department of Zoology, Erindale College, University of Toronto, Mississauga,

1994. Age and size-dependent variation in ttgn s_amsnml timing l_nnd
among mature female pumpkinseed (Lepomis gibbosus). Env. Biol.

“Insect sensory ecology and neuroethology”




James H. Fullard and Rose Belcastro - "Comparative neuromorphology of motor neurons .
sound-producing versus silent moths*

| spent the summer feconstructing the profiles of stained motar
sound-producing structures (tymbals) in tiger moths and comparing their
homologous neurons in silent species. Sound production in moths appears to be an extramely recey
evolutionary event in the Lepidoptera and it has been difficult 1o determine what neuromuscul
adaptations have arisen in these insects for this behaviour. By staining the motor neurons within th
tymbal nerve and sectioning the central nervous system from which these cells arise, we will be ah
to test for predicted marphological traits such as increased cell body size, dendritic spread and axg
diameter in those species that produce sound. In addition to testing ideas about how behaviours ca
evolutionarily arise, these morphological studies will also allow us to map out

Lawis Lymantria digspar, and its
: «* rometamorphosis of the ear in the gypsy moth - _
w":ﬂu earless forest tent caterpillar moth, Malacosoma disstria.” - M. Sc. Thesis

Moths such as the gypsy moth Lymantria dispar, possess ears containing a two-celled auditory

chordotonal orga i i i do not. The purpose of my
i n their metathoracic segment, but their larvae
n;u;;r:u;::l:i:: :\. rasearch for my l:l;fg; :eam was to determine whether the larva possessed a precursor to the adult

i hosis. | also investigated the
loped as a novel structure during metamorp .
=0 :f::i::n‘::lnI;ws thres-celled wing hinge CO in the earless moth Malacosoma disstria.

research revealed that the larva of both the eared and earless species possess a three-celled
My :

i | nerve (IIN1b1B) to the

. The larval CO resides on the homologous larva
mt:l'ut:n.::rl:: Eduh. In L. dispar, when the larval precursor CO is severed from ﬂ:u n:::;c
o the adult develops an ear lacking the auditory CO. In both species, 8

those neurons w from the larval IIN1b1b nerve project into similar areas of the central nervous system as the cells in
L L ]

the auditory CO of L. dispar, and its homologue
suspect as being directly responsible for the behaviour. These maps will then permit us to locate th the adult IIN1b1b nerve. From this | concluded that

cells for intracellular studies planned for the next summer.
Assistant: Kathleen Pendlebury

Jeff W. Dawson - “The neural control of sound production in tiger moths”™ - M.Sc. Thesis
Euchaetes egle and Cyenia teners are two closely related species of tiger moths that produg
sounds by rhythmically buckling metathoracically paired tymbal organs in response 1o acoustic, tactil
and pheromonal stimulation. |
the central pattern generator fa type of neural circuit Capable of generating rhythmic behavioun
underlying this behaviour in these two moths.

in which auditory input to the pterothoracic ganglion ascends to the prothoraci
ganglion and then returns to the pterothoracic ganglion where it activates the tymbal CPG which
turn activates the muscles of the tymbals to produce sound.

Assistant: Kathleen Pendlebury
Mark Northcott - “Sensory activation of the tymbal response in Cycnia tenera”™ - M.Sc. Thesis

| recorded the activity of auditory receptor cells in the Dogbane Tiger Moth, Cyenia renera, o
determine the sequence of events that trigger the tymbal response (sound production) in this species
of moth. C. reners is a mode! species for this study since it is a reliable sound producer and can be
activated by only two sensory cells, the A1 and A2 cell of the moth’s ear. Part of the model for the
neural basis of this behaviour that has been proposed is that only one of the two cells, A2, is
responsible for initiating the response. By gradually increasing the intensity of the acoustic stimulus

that activates this cell, | will determine if it alone elicits the behaviour or if it acts in concert with the
other cell,

Suchita Chincholi - "Infra-red video analyses of moth flight following ultrasonic stimulation™

plotted using frame-by-frame analysis. Using this method,
species velocities and determine angle of flight,

Assistant: Kathleen Pendlebury

in the earless species M. disstria, develop from a pre-existing larval CO.

]

Dawson, J.V
L

e ot
Fulla H. (1985] The neurcethology of sound production in tiger
i Arcgd:eh il. Location of the tymbal central pattern generator in Cycnia tenera

'Hubner. Journal of Comparative Physiology A (in press)

3 i ion: the bane tiger
have been working at QUBS toward understanding the organization o Fullard, JH., Simmons. J.A. and Saillant, P.A. (1994) Jamming bat echolocat dog

-moth Cyncia tenera times its clicks to the terminal attack calls of the big brown bat Eptesicus
fuscus. Journal of Experimental Biology 194:285.298,

Fullard, J.H. (1994) Auditory changes in noctuid moths endemic to a bat-free habitat. Journal of
~ Evolutionary Biology 7:435-445

North York,
Sy ;. 5 Fullard - Department of Biology, York University,

a - "Sexual dimorphism in the ears of Nearctic noctuids” - Ph.D. Thesis (York U.)

cted data uring hypothesis that male
' i d July and August 1994 to address the
m:: l?-ungfm than females. The experiments were intended to complement s::irrm
at a site in southwestern Ontario in 1993 that indicate there was male-biased preda x
insectivorous bats. At QUBS, | collected moths at lights or sugared bait stations, a

of Liverpool, Liverpool, U.K. and Department of Zoology, Erindale College, University



Karen Willson - “Fluctuating asymmetry in the ears of moths”™ - Ph.D. Thesis (Liverpool)

in a bat-free habitat (the French Polynesian islands of Tahiti, Moorea, and Hiva Oa). If moths’ ears ha;
evolved in order to detect predatory bats, then one might expect endemic moth species, which hg
never encountered bats,
bats are present. Neurophysiological experiments have shown that whilst both endemic and immigra

Species possess neurally responsive ears, endemic moths were significantly deafer than immigram
above frequencies of 35 kHz (Fullard, 1994).

ears, then this may further sSupport the
selective pressure of bat predation. |
moths {L. dispar]. As females are flightless, it might also be expected that their ears are mor
asymmetrical than those of males (which do fly), because there is no selection to maintain symmetr
in order to detect bats. Analysis of the above projects continues and | shall return to Canada in 193
1o extend the data set and conduct neurophysiological tests on aypsy moths.

idea that the form of deafness seen reflects a release fr

Dr. Mart R. Gross - Department of Zoology, University of Toronto, Toronto, Ontario

“Evolutionary and Behavioural Ecology of Fish Reproduction*

My research group continues its studies

of reproductive strategies in fishes. We a4
investigating guestions about mating systems,

parental care and life histories.

Luca Cargnelli - "Male reproductive behaviour and recruitment in a fish population: The Bluegill Sunfisk’
= M.Sc. Thesis

This project is an artempt 1o understand how individual male reproductive behaviour affecy
recruitment at the level of the Population: a classic fisheries problem approached from a behaviours
ecology perspective. This year | collected 1993 young-of-year that had survived the ‘93-"94 winte
period and had not yet begun growing. By using otoliths | could count daily growth rings an¢
determine the exact day in 1993 when each fish was hatched. Since we already know the productios
of fry throughout 1993, the survivors tell us the valye of spawning at different times in the 199

differences in energy accumulated.
This marks the second and last field

season for my M.Sc. thesis. The first chapter of my thesis
has already been submitted for publication.

Assistant: Jonathan Woods

Joe Justus - “The evolution and ecology of mate choice in fish with paternal care” - Ph.D. Thesis

I am using the mating system of the Pumpkinseed Sunfish (Lepomnis gibbosus) as a model t
study the evolution of mate choice in fish with parental care. This year | focused on coliecting in
@roups and out-groups of mate choice. | observed female pumpkinseed in the field as they swam

also examined the symmetry of ears of female and male ovps m.ul',‘:m

i lacted that
i i Onice the female chose her mate, | col
AnIa Ci males, making their mate choice.
among courting

; {in-group) and the two to five males that also courted her but were not chus}m [mn-:;?:p:.

fifty such collections were made and | am now analyzing the fish for parasites, co o ;::.n',I

gtc., 1o determine what cues females use in choice. | also made a number o

; mm' e 'u of the male territories. -

This marks the second field season for my Ph.D. thesis. The first chapter of my o

'm provisionally accepted for publication and | am currently working on ch;nt:‘r :;unu%“ sy
will involve experimental manipulations of male cues and tests of female cho

By QUES.
experimental pool facility at
1o have more asymmetrical ears than immigrant species from islands whe Assistant: Erin Baker

\ ' Natural History Survey, Champaign, Nlinois
f endemic moths had more asymmetric, py, David Philipp - Center for Aquatic Ecology, Hiinois Natu

and Julie E. Claussen - “Natural hybridization events between Bluegill and
Sunfish in Lake Opinicon”™

: ies of fish, including bluegill and pumpkinseed.
' Imwwmm occmm b.t::;msirn:l;:rit?:: r;':n their reproductive seasons, as well as their
Wm‘ o for h“;:Iing nests. Research in our lab has shown that sm?u sneaker male bluegill
'mj from spawning pairs of pumpkinseed, resulting in hybridization butwaar; tha::i two
Mml To detarmine the relative fitness of hybrids we are sampling nests of males and dete mnil-.;
' m" ook offspring present using maolecular techniques. The results of these analysis wi
ﬂ;lﬁ‘ﬂﬂu:l-:“ the relative costs and benefits of these hybridization events.

Assistants: Matt Deters, Todd Kassler

ST ‘s University Biological Station -
id P. Philipp and C. Anna Toline (INHS), and Frank Phelan, Queens U
< 'ﬂrfluu angling of Largemouth and Smallmouth Bass

L S

<L carch-and-release angling is 2 common practice, little is known about its

- reproductive success of bass. To measure these impacts, rusan:chm_ anglad parental
nale larg '-" and smallmouth Iussuﬁthuirnmssitumddaﬂminndﬂmﬂr;eumukm;mﬂr:

h mnwﬂ as the subsequent abandonment rates. During the ang r!:;:l aspects Ao
handling and release, such as time in the boat, distance from the nest, etc. were varied to ami

#m negative effects. In addition as an initial step in modelling mms an
hm average catch rates of nesting bass were conducted at the St

eston Lake, Lake Opinicon, and other sites.

odd Kassler, Cory Suski, Dave Bell

" nd C. Anna Toline (INHS),and Frank Phelan, (QUBS) - "Spawning dynamics of stream
h ‘h"‘




L.

Assistants: Todd Kassler, Vince Tranquilli

David Philipp (INHS) and Frank Phelan, (QUBS) -
success”

In 1994 we raised offspring from field-collected females of Arrenurus manubriator to determine
er there was a skewed sex ratio in progeny of a female, both within and amang clutches. This

o whether
Largemouth and Smallmouth Bass reproduct, had previously ' been demonstrated by Heather and also by Eric Bran (Ithaca College undergraduate)

with mites from the laboratory colony, but it was not clear whether this was representative of the
innature. Progeny from 8 of 10 females had strongly biased sex-ratios, as high as 33 females

This long-term study concentra '
185 on dg.;um,mmg the annual variation in largemouth an wl no males. Bias was consistent among clutches within female (taken to 5 clutches per female). In

is research is supported by the Ontap
on of Anglers and Hunten

Assistants: David Bell,
Publications:

Heather Ferguson, Cory Suski

D.P. Philipp and M.R. Gross. 1994 Ganiatic s
b - . enet n
Molecular Ecology 3:563-569 ic evidence for cuckoldry in bluegill Lepomy: "

Dr. Bruce P. Smith - Department of Biology, Ithaca College, Ithaca, NY 14850

“Water Mite Parasitism of Aquatic Insects"

I. Reproductive tactics and loss of parasitism within Arrenurus S5pp. mites

A. Reproductive isolation between species within sibling species pairs

could complete development and transt i relationsh
orm into deutonymphs with i i
xMt duut:;?v;'n:m wara smaller '".d had difficulty catl:gu'?ng m::.rt h:nnc:r:fg?nwu surw::'l g
Species pair, backcross of hybrid temales 10 males of the lineage with parasitic larvae ;eﬁlx

in offspring that could transform int ; :
were available, © deutonymphs without feeding but would parasitize a host if it

Dr. Bruce P. Smith and Dr. Heather p
. roctor - Departm i
Biology Queen’s University =1 of Biology. lthaca College and Department of

B. "Skewed sex-ratios in Arrenurus manubriator”

tests using 5th generation lab colonies, the overall sex ratio was 24:39 in both cases, while fiald-

collected females produced offspring with an overall sex ratio of 1J:1%. It is possible that the skewed
sex ratio in laboratory colonies is an artifact from selection pressures intrinsic to culturing the species

in the lab.
Dr. Bruce P. Smith and Andrew J. Bohonak - Department of Biology. Ithaca College and Department of

tion genetics and systematics of Arrenurus spp. water mites”

are conducting an allozyme analysis of water mite species in the genus Arrenwrus from
ern North America. Genetic differentiation among populations should be correlated with
distance among populations and the method of dispersal used by the mite species. Certain
renurys parasitize dragonflies while other species will specialize on mosquitoes or on
the hosts serving as a source of food and as vectors of dispersal. Some species of
L  even forgo parasitism (and host-mediated dispersal) entirely. Dispersal should depend on

the larvae are parasitic, the vagility of the predominant host species, and the average number
s transported per host. We predict that the type of host/parasite association will have a
effect on the scale of genetic differentiation.

jon, we hope to use these genetic data 1o test the validity of certain species, and as

phylogenetic relatedness among species. Several thousand water mites were collected
out the lakes, rivers, and swamps in the vicinity of the Queen’s University Biological

ified only 1o genus have produced 13 putative loci which can be reliably scored. Of
loci show variability that will be useful for differentiating species and/or populations.

m Studies of Birds and snakes”
long-term studies of red-winged blackbirds {16 years), black rat snakes (14 years),

water snakes (7 years) were continued. All the specific studies that were undertaken this
@5 part of thesis research by my students and are described below.

‘ecology, growth and mating behaviour in the northern water snake” - Ph.D.

f my research is 1o investigate factors affecting the growth of water snakes in order
Parent paradox in their sexual size dimorphism. Males physically compete with one



ﬁ

another for access to mates, but the
. ¥ are much smaller than :
long-t i than females. In 19 sistant: avlor
thanur:;:: ;‘:ﬂm&:’:i :;U:Y of w:ter snakes in Beaver and Barb's marshes ?: ::r::r ::mi: RS ¥
g n reproducti . X
individual snakes in the wild. We sn.ﬁ:pler:;:rt::: :E:“id e ':'?"t‘"“‘“f‘ 10 observe the mating activity | maelanie Prosser - “Male mating success relative 1o sexual size dimorphism in northern water snakes”
conducted in the lab under controll tod S€ data with detailed observations from mating tri D. Thesis (co-supervised by Dr. H. Lisle Gibbs, McMaster University).
captured in August and mainuﬂ;g i:I'-'11h':f:ulr1«1:ll:|||'::‘:ma'., Several females from the study populations w: = b
i i ¥ 3

the offspring for future analysis of patgrnit: 1:;::::“ ¥ gave birth. Blood samples were collected fro The use of DNA-based technigues to measure paternity has revolutionized the study of avian
monitor the body temperatures of frng-ranu.inﬂ & a::;?d'n':““m“f‘r was carried out to continuoug mating behaviour. These methods should be equally valuable for studies of snake breeding behaviour,
snake's thermoregulation is constrained by the e:linrvfat:.I :r:an:; © determine the extent to which 1 ngryieularly because of the greater difficulty of observing snake behaviour in the wild. Single-locus
temperature affects growth. A sample of radio-tagged € extent to which variation in bog probes are currently being developed for evaluating male mating success in northern water snakes.
Intervals to determine how extra resources woul 098¢ snakes was supplementally-fed at regu; These methods will be applied to broods produced by females mated in captivity (see Perry Comm's

i d affect their temperature selection, growth ag @) to address questions such as the effect of mating order or size differences on male

methods will also be applied to broods produced by females mated under natural

activity.
Assistants: Perry Comm, Melanie Prosser ditions in the wild (see Greg Brown's research above) 1o assess hypotheses proposed to explain
vhy _are substantially smaller than females despite intense mating competition.

erinac - Plumage variation and extra-pair mating in yellow warblers - Ph.D. Thesis

aw warblers exhibit substantial variation in plumage brightness. Previous studies showed
on was correlated with male parental and territorial behaviour, but unrelated to

155. This study was initiated to test the hypothesis that social monogamy actually
of genetic polygamy in which extra-pair fertilisations increase the reproductive
r males at the expense of duller coloured males. Three years of field study have now
Results from DNA fingerprinting reveal that extra-pair fertilisations occur in roughly
and that about 30% of all offspring are the product of extra-pair matings. These
ns dramatically increase the opportunity for sexual selection and preliminary results

mating. These tapes are being analyz i
ed to determine which attri
success and male attributes contribute to ma i
and whether these patterns appear 1o be consistent with the less detail bute 2 ale :wt-q co

than male plumage on extra-pair matings, such as timing of breeding and male
‘being examined. Genetic analysis of the third year's data is nearing completion,

reproductive success among territorial dete
- g | males, ‘t@} use of a male removal experi ing
ether asymmetry influences territory acquisition, and (3) use of aviary tﬁ::mtnmuus:“x

relationship between asymme
try and Lot .
pending data analysis. overall male competitive ability, Results of the project ae
Forbes, anc Teather 1994. Variation in male responses to two female morphs in the

Assistant: Kit Muma  Enallagme ebrium (Hagen). Odonatologica 23:103-114.

Kent Prior - “Conservation biology of black rat snakes" - Ph.D. Thesis
jor and P.J. Weatherhead. 1994. Genetic analyses of populations of threatened
'S using RAPD markers. Mol. Ecol. 3:329-337.

monitoring of eight hibernacula across the Ri Lakes | A
i i e “'ﬂ“"‘j during spring of 1994 allowed further ~ Teriees . therhead and R. Montgomerie. 1993. American robin nestlings compete by
5 Pl ; . I-w,. = h_ 1. H“Hh Emlq- hiﬂm. 33:1“2'105-

diversity found within the Rideau La [ An experime the contrasting-co
k = Y PereSa r Mo
eS population(s) have been made using randomly amplified o J. a . Weatherhead. 1993. An & ntal test of the ting-color hypothesis of
red=band effects in red-winged blackbirds. Condor 95: 395-400.

ad. 1995, Locomotory ability and predator avoidance in three species
Can. J. Zool., in press.
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Shutler, D. and P.J. Weatherhead. 1994, Movement patterns and territory aquisition by floay
red-winged blackbirds. Can, J. Zool. 72: 712-720.
Teather, K.L, and P.J. Weatherhead. 1994, Allometry, adaptation and the growth and developme
of sexually dimorphic birds. Qikos, 71: 515-525
Teather, K. L. and P, J. Weatherhead. 1895, The influence of age and access 10 females on dominang
in captive male brown-headed cowbirds (Molothrus ater). Can. J, Zool., in press,

Weatherhead, P.J, 1994, Mixed reproductive

strategies by females may strengthen the sexy g
hypothesis. Anim. Behav. 1210-1211

Weatherhead, P.J., F.E. Barry, G.P. Brown and M.R.L. Forbes. 1995. Sex ratios, mating behavior an
sexual size dimorphism of the northern water snake, Nerodia sipedon. Bahay. Ecol, Sociobial

Weatherhead, P. J. and P. T. Boag. 1995, Pair and éxtra-pair mating success relative 1o male qualiy
in red-winged blackbirds, Behav. Ecol, Sociobiol., in press.

Weatherhead, P.J. and R.G. Clark. 1994, Natural selection and sexual size dimorphism in red-winge
blackbirds. Evolution 48: 1071-1079

Weatherhead, P.J. and M.R.L. For

bes. 1994, Natal philopatry in birds: genetic or ecological influences
Behav. Ecal. 5: 426-433.

Weatherhead, P.J., K_J. Metz, G.F. Bennett and R.E. Irwin. 1993. Parasite faunas, testosterone ani
secondary sexual traits in male red-winged blackbirds. Behay. Ecol. Sociobiol. 33: 13-23.

Weatherhead, P.J., K.J. Metz, D. Shutler, K.E. Muma and G.F. Bennett. 1995, Blood parasites and
dominance in captive blackbirds. J. Avian Biol., in press.

Weatherhead, P. J. and R. Montgomerie. 1935, Local resource competition and sex ratio variation in .

birds. J. Avian Biol., in press.

Yezerinac, S.M. 1993, American redstarts using vellow warblers’ nests, Wilson Bull. 105: 529-531.

Yezerinac, S.M. and K.W. Dufour. 1994, On testing the Hamilton-Orians hypothesis for the origin of
brood parasitism. Condor 86:1115-11 18.

Yezerinae, S.M. and P.J. Weatherhead. 1995, Plumage coloration, differential attraction of nctmt.l
and haematozoa infections in birds, J. Anim. Ecol., in press. |

|
Yezerinac, S.M., P.J. Weatherhead and P.T. Boag. 1995, Extra-pair paternity and the opportunity fof
selection in a socially monogamous bird (Dendroica petechia). Behav. Ecol. Sociobiol., in press
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Documentatio
n of Use of QUBS in 1994 - User-Days Semmary of Conference, Meeting and Field Trip Use of QUBS in 1994

L

Eme

Function Number of Duration
Participants
Reunion Weekend 22 Jan, 14-18
Costa Rica Reunion 1n Jan, 22-23
Bio 528 [Population 13 Jan., 28-30
Ecology) Weekend
Queen’s Environmental Law 16 Mar, 4-5
USER-DAYS IN TEACHING ACTIVITIES 2628 Association Meeting
Queen’s Program in International 29 Mar. 12-13
CONFERENCE AND FIELD TRIP USE 665
¢ ’ 1110 Canoe Trip and Station 25 June 18
Tour
Canoe Trip and Station 25 June 17
GRAND TOT Tour
AL USER-DAYS
i 8026*+ American Fisheries Society ? Yol TEAY
S. Ont. Chapter Executive Meeting
{ ﬂussm,hnﬂlvmmmnmmnmm; Science Discovery Training 8 June 23
[r> up 7% from 1993} Session
Science Discovery Field Trip 30 July 7
Science Discovery Field Trip 26 July 21
Alvar Workshop 16 July 21-23
Science Discovery Field Trip 26 Aug. 4
~ Ottawa Field Naturalists 43 Aug. 7
- Field Trip and Picnic
Science Discovery Field Trip 25 Aug. 18
'EOMF Board Meeting and 26 Aug. 23-24
Wilfrid Laurier Senior Under- 23 Aug. 28-
graduate Field Course Sept. 10




Organizer Function Number of Duration
Bl I 2 ey
R e~
e T s
e I 6 o ang
i = BT
m ?f'ﬂiﬂbnrl Bio 302 (fo;\‘r:l u:n;iml 68 Sept. 24-25
By R 0 s
Dr.

m“i“ﬂ Biology) B?I:dagﬂwrnm i‘t N ek
Dr,

ﬂﬂ*mml m:'u?:iﬂp - Group 2 - e
Ross

- ST S e
Dtmﬁddiﬁm it Fish Ecology Field Trip 22 Oct. 7-10
Larry Hart

Netwark on the Environment)

Hu:;:m H“é::., bl Schoci E;ia::s;ipm 8 Pond Study 45 Oct. 21
mmw-m HEI::;W Weekend 49 Oct. 22
Drmmh_m Flédmm Weekend 47 Oect, 23
e I % owns
Jm N_:hm ASUS Leadership Workshop 8 Nov. 5-6

| Seminar Schedule 1994

Dr. Michael Schunk (Director of Animal Care Services, Queen’s

~ University)
*Use of animals as field and lab study organisms: animal care

considerations”

Dr. David Philipp (lllinois Natural History Survey)
"Conservation genetics and current fish stocking practices: Are they

compatible?”

Gray Merriam (Department of Biology, Carleton University)
t fragmentation and corridor use by small mammals”

foline (Department of Zoology, University of Toronto)
: How different are they?/How’'d they get that way?"

aather Proctor (Department of Biology, Queen’s University)
ne, | mite: Male strategies for gamete-packaging and transfer”

ohn Epifanio (Department of Natural Resources, Michigan State

ersity)
ing population admixtures from genetic data”

3rown (Department of Biology, Carleton University)
ng Turtles: Behavioural and physiological ecology™

itchell (Earth Images Foundation)
jh my lens: a photographic smorgasbord”

re/Nature in Art"
alillustrated seminar sponsored by the Pearl E. Williams and

~ Liewellyn Hillis Fund

to)
ful World of Bats™
jal seminar, part of the "Friends of Opinicon® summer



Fee Schedule Jor 1995

Board Charges - Meals only
$418/month/person “no obligation for chores
$290/month/person -includes obiigarion Jor chores on q rorating schedule
dccommodation Charges - Housing only
S16/month/person ~dormitory (Whire House or Curran Corrage)
332/month/person ~Small cabin (Bunkie Jrs. »Shaker and Basswood Cabin)
$64/month/person ~medium cabin (Cabins 3, 8, 9, 10, 14)
386/month/person -large cabin (Cabins 12, 15 and White House Apartme
$118/month/person -Cottage (Keast, Earl, Sumac or Maplewood)
3175/person -weekly R&B for field courses - includes a Jab fee
521, S0/day/person 24 hr. room and board
$4.00 ~breakfast or lunch only
$7.50 ~dinner
39.00/person -overnight accommodation - academic purposes
$18.50/person -overnight accommodation - non-academic purposes

NOTE - Fees Jor groups and conferences are negotiated directly wirh the Manager or Dire

Boat Rental
$190/monh, 387.50/week - includes maintenance from normal use - pas and oil
included

#ﬂfdﬁy-fﬂc&de:gaswmfﬁ;rmdaymmd
NOTE - Fmﬁrmquambmnmnegm}:mddmc@ with the Manager or Director

Bench Fees

$4.50/day - non-Queen’s Staff or major researcher (M. . or Ph.D. candidate, proj,
coordinator or Post-Doctoral Fellow)
$1.55/day - each non-Queen’s assistans
NOTE - If sufficient funds are not available, bemk_!im.rmay be waived or reduced upon wrirt
rector,

P.S.T. is applicable 1o oil used in boats, 1o photocopies and Fax.

G.5.T. is applicable to charges for boar rental, direct sales fe.g. equipment) and
Jer room and board from casuai users.
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