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Introduction

Mineteen ninety-seven was the busiest vear yet experenced by Quesn’s University Biological
Station. Some 9069 user-days were recorded (B% increase from 1996)(User-day data are displayed
in tabular form later in this report (pp. 58-57). On average, 40 researchers |professors, graduate
students, honours students and assistants) were in residence throughout the summer. Abstracts of
resgarch projects and personnel involved are contained in the following pages (pp. 22-53)
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In teaching activities, QUEBS hosted 11 modules {14 weeks of modules, since several were of
two weeks duration) in the Ontario Universities Program in Field Biclogy (OUPFB). 6 of these were
presented by Queen's faculty, 5 by faculty from other institutions. Titles and enralments for modules
held at QUBS and for the QUPFB program in general are found in Tables 1 through 3 {(pp. 11-13). In
addition to the modules mentionad above, Dr. Ed Kot (Wilfrid Laurier University) brought his field
course for senior undergraduates 1o QUBS for two weeks in late summer. In July, Dr, Steve Lougheed
spearheaded the second edition of the International Schoagl of Biodiversity at QUBS (pp.16-18). The
nineteenth edition of the Natralists’' Workshop, described in more detail later in this report (pp, 14-15],
was held in three sessions, May 1-3, July 24-27 and September 21-24.

The demand for small conferences, meetings and warkshops remains high. However, QUBS
is able 10 host these events only when not in conflict with teaching and research uses. In 1987, with
high levels of use in research and teaching activities. only small number of these events were hosted
at QUBS. Perhaps by extending the available season, we might be able 10 accede 1o more of these
types of requests. A new central bullding would definitely Improve our ability 1o host small
conferences and workshops [see below re, Biodiversity Centre). QUBS continues to be an important
destination for a vanety of field trips, especially those associated with fall and vwinter term Courses,
In many cases, this exposure to field work is cited as a key element in stimulating interest in field
biology. A tabular summary of conference, meeting and field trip use of QUES in 1997 appears later
in this report (pp. 54-55).
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Visiting Scientist

Dr. lan Jamieson from University of Orago, Dunedin, Mew Zealand spent part of his sabbatical
as a visiting scientist at Queen's University Biological Station this summer. Dr. Jamieson's expertise
is in behavioural ecology and conservation biology of vertebrates. He gave two seminars: one on the
reproductive biclogy of a large flightless rail in New Zealand (the Maori word is Takahe). The Takahe
i5 one of the world's most endangered birds. His second seminar was on the costs and benefits of
communal breeding in another rail species: a species that shares a resemblance to the North American
coot lor swamp henl and goes by the seemingly demeaning name of Pukeke. lan has combined
behavioural and genetical studies 1o demonstrate how skewed reproductive success among individuals
within a breeding group can produce what appears to be co-operative behaviour. lan is well known
internationally for his critiques on apparent co-operative breeding in birds, and for his detailed
conservation work.

lan's presence at the station was welcomed by students. He spent countiess hours in the field
discussing research plans and helping others solve logistical problems. As a visiting scientist, he
fulfilled nearly every role imaginable from field assistant to mentor.

Funding for this program was granted by Bruce Hutchinson, Director, Queen's Research
Services.

Biodiversity C

Atlong last, plans for 2 new central building for the Biological Siation are moving forward. The
need to replace our venerable old lodge has been keenly felt for a number of years. A larger, year-
round building with improved kitchen, dining facilities and washrooms, plus space for a conference
room, computer room, interpretive area etc., is planned. To reflect the fundamental role of the central
building in all aspects of operations, it is proposed 1o call the new building the Biodiversity Centre.
Many generous donations and a series of applications by Raleigh and Frank to funding sources has
resulted in over $300,000 woward the $500,000 to $600,000 required for such a project. Qur
sincerest thanks to all who have helped with donations. Presently, a final push on fundraising is being

made, since approval 1o proceed will not be forthcoming until all of the funds required for the project
are in hand.

In order 1o minimize the timeline for the building, it has been decided to move ahead with the
planning of such a building. Raleigh and Frank met with several architects to discuss potential
involvements. Based on these meetings, it was decided to invite two architects to participate in an
"ideas competition”. The architects provided design sketches and outlined their approaches and
underlying considerations for construction. These sketches were posted in the Biosciences Building
and Queen's users were asked for comments. Finally, a selection committee met with each architect
in February and heard their presentations. The committee members were;

Dr. Raleigh Robertson - Director, QUBS

Frank Phelan - Manager, QUES

George Hutson - Director, Campus Services

Pat Caulfeild - Project Manager, Campus Services

Ken Roth - Campus Planning and Development

Dr. Gerry Morris - Chair, Department of Biology

Dr. Chris Eckert - Department of Biology

Dr. Laurene Ratcliffe - Department of Biology

As a result of committee deliberations, Tom Blood (Blood Architects, Nepean) was chosen as
architect for the project. Tom has extensive experience with the type of construction anticipated and
has worked on several projects in the wvicinity of QUBS. Tom's approach is to begin with
fundamentals, examine needs and requirements, discuss linkages, relationships and appearances and
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develop a cost-effective design. Tom's sketch from the ideas competition is posted on the QUBS web
page if one wishes a peek (http://biology.queensu.ca/~qubs/).

Presently, we hope to arrange a series of meetings with the architect to develop a set of
sketches which meet our needs. On final approval, the architect will then prepare working drawings
for contractors. With these plans in hand, and once the fundraising is completed, the damoliﬂnp of
the old lodge and construction of the new building can swiftly move ahead. Donations to the Opinicon
Appeal (Account #884-399) will be used exclusively for the new Biodiversity Centre.

Seminars

Raleigh and Frank organized the seminar program for 1997. A full list of speakers and topics
appears later in this report {p.58).

Open House

The Open House was held on July 6 in 1997. We hosted some 350 visitors durin_g_me day.
Thank you to all the regulars who work hard to prepare displays, serve as hosts to our visitors and
make this event a SUCCESS.

The 1987 version of the Community Newsletter (sixteenth edition} was distributed in early July
to more than 900 households and cottages in the vicinity of Chaffey's Lock, _Elgin and Perth Road
Village. The newsletter keeps contact with our friends and neighbours even if they are unable 1o
attend the Open House.

Both of these initiatives are important in maintaining close contact with the neighbouring
community. It is most encouraging to see continuing involvement in field station activities by the local
community.

1997 Renovations and Additions

In 1997, a series of changes and improvements to QUBS facilities were undertaken. Some of
these include:

1) As an outpost on the research property, we built a small cabin on Long Lake on the
Pangman Conservation Reserve. Dr. Alien Keast provided the impetus to do this and contributed the
funds to build the cabin. It is 12x20 feet, with a steel roof. It is provided with built-in bunks for two
and a kitchen table and chairs. Pots, pans, kerosene lamps and other essentials will be left in a
cupboard at the cabin. Since Long Lake is quite far into the QUBS property, a shelter and b_asa of
operations was seen as desirable. 2] Access to the back lakes and 1o the Long lake outpost cabin was
much improved with the purchase of an all-terrain vehicle. This Yamaha Big Bear 350 was pur-.jhased
with funds donated to QUBS by Dr. Allen Keast. QUBS also purchased a small trailer which, with the
addition of a folding tailgate/ramp built by Rod Green, can not only carry the ATY, but serves as a tow-
behind trailer for the ATV for equipment. This combination of ATV and trailer was invaluable in moving
the necessary building materials for the Long Lake cabin. 3) In later fall, repairs were made to the
upper level of the Horse Barn, behind George Hughson's house. We have used the lower lavel ‘fur
storage of research gear. However, the upper level was sagging, with some broken and rotting
timbers. Gary Prue, a barn contractor from Lansdowne, removed the siding from the Nnrthwast wall
and replaced several rotting timbers and shored up the building. Hopefully, this repair will enable full
use of the Horse Barn for storage for some time. 4} In summer, a pressure washer was purchased for
the shop. This piece of equipment will aid in maintaining trucks, tractor, boats and bulildings. B} In
early winter, the heater cable in the line from the White House to the well s!‘mrbt:imuﬂad. The old
Pyrotenax core was removed and replaced by Champan's. This heater cable is necessary to prevent
freezing of the well line as it passes under the main station road. 6) In summer, we continued with
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efforts to control erosion of the walkways around the station. The pathways from the lodge 10 the
Boathouse and White House to Trilab were terraced with broad steps made of pressure-treated lumber
and filled with stone dust. 7} Last year, the canopy of the Rappinicon (our large pontoon boat) was
ripped, the result of a lot of rain and poor support of the canopy. In summer, NEW SUpparts wWere
fabricated, incorporating an arch for the top to aid drainage and several longitudinal supports. The oid
top was resewn and fitted to the new superstructure. Fall field courses successfully tested the new
design. 8} A large pull-down projector screen was installed in the Curran library. This was salvaged
from the Queen’s Recycle and Reuse Centre. 9) To house some of the books donated to QUBS by
Mrs. Hilda Pangman, a display case was built into the bookshelves in the Curran library. Three of
Lansdowne's books, Birds of the Northern Forest, and Volumes 1 and 2 of Birds of the Eastern Forest
now reside in this display case. Thank you, Mrs. Pangman for your kindness. 10) To improve access
to the waterfront, a ramp was built. At the lake side of the Trilab and connecting the driveway
between the Aquarium and Trilab to the dock area by the big barge slip, this ramp enables safety
equipment (fire pump) and small vehicles to access the dock area. At present, all station vehicles,
including the ATV and lawn tractor can pull the fire pump guickly and easily to the water's edge,
greatly improving the speed of fire protection. 11} A new photocopler was acquired for QUBS this
year. The new one has many more features and is faster than the old one. It is located in the upper
Brown Lab computer rooms. 12) With the progressive failure of the septic system in Keast Cottage,
a new system was installed in spring. This filter bed system necessitated some tree removal and grade
changes near the cottage. Because of level differences, the system has been outfitted with a pump
chamber next to the cottage which then delivers elixir to the tank and field. 13] In late summer, some
of the rooms in Maplewood Cottage were touched up and repainted. 14) In fall, signs were placed
along the old rail line which cuts through QUES property. It is hoped that this will reduce the number
of non-conforming uses mads by hunters, ATV and snowmobile users entering from the tracks. In all
about 100 signs were required to cover the 7 km of the track. 15) In late summer, we added crushed
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gravel! to the lower areas of the parking lot. Maybe now Raleigh won't get his feet wet on those rainy
days. 16) As this is written, we have started cleanup after the ice storm of January. QUBS was hit
pretty hard, with power out for 15.5 days and a lot of trees and limbs down. [tis anticipated that it
will take until well into summer 10 sort out the mess. Despite all this, damage to struciures was
surprisingly light.

Geographic Information Svstem Project

As an aid 1o all QUBS users and an attempt to consolidate available information on QUES
properties and research, and to form the basis of an overall management plan for QUBS properties,
development of a Geographic Information System |GIS) cantinues. A high-powered computer (DTK
Pentium 223 MMX computer, 64 MB Ram, 4 GB SCSI hard drive, 24X SCSI CD-ROM, 1 GB SCSI
lomega JAZ drive, 100 MB lomega external ZIP drive - Crosby Computer) has been acquired with funds
{$5K) from the Queen’s Faculty of Arts and Science Equipment Fund. Many thanks to those involved
with decisions regarding this allocation, especially Dr. Gerry Maorris (Chair - Biology), who included the
QUBS request within the Departmental application. Software for the GI5 applications has been
acquired through partnership with Queen’s GIS Lab (Dr. Rollie Tinline) and agreements with Autodesk.
AutoCad Map has been chosen as the GIS database software, because of its general applicability,
power and user-friendly nature. Frank and Floyd have had several training sessions with the new
software at the GIS lab with Dr.Tinline. In developing the rudiments of the GIS, a fourth-year
Geography student, Sean Cashin, has been working with Frank and Floyd to develop standards and
fundamental procedures for the database. As this is written, Sean has developed a guideline for the
standards. With agreement from Ontaric Ministry of Natural Resources (Jim Peets), digital format
Ontario Base Maps pertaining to QUES properties have been downloaded and are now available. Floyd
has spent quite a bit of time this fall and winter mapping lakeshores, trails and physical features. Over
time, it is expected that increasing levels of detail and information will be encompassed by QURBS
maps.

in fall, a depth-finder (Meridata MD100 - Cansel Survey Equipment; links directly to QUBS'
Trimble GPS unit] was obtained from Dean Silverman’'s Funds for Eguipment and Curriculum
Development (53K}, The proposal was submitted by Drs. Smol and Cumming. In the proposal, they
emphasized the wvalue of such equipment to QUBS infrastructure. This shared unit will enablse
bathymetric mapping of all lakes within and adjacent to QUBS properties.

To enable production of maps at QUBS, the memory capacity of the Hewlett-Packard Laserjet
Il printer was increased to 5 MB. This should solve our memaory overflow problems of the past.

This work continues in conjunction with the development of a management plan for QUBS
properties. Of course, the first requirement of such a management plan is adequate information and
mapping about QUBS hoidings.

Communications Systems

For 1997, new phones were installed at QUBS. With the upgrade from rotary service to touch-
tone, OUBS users could make use of switchboard systems (handy when trying to make calls 10
Queen's). Also, the phones in the lodge and White House are programmable, enabling local calls but
not long-distance calls. This permits access for local and emergency calls without having locks on the
dials, as had been the case. In fall, CallAnswer was added to the main line to facilitate receipt of
massages.

In late summer, a millennium phone was installed in the lodge. This phone should simplify
communications for QUBES visitors, since it accepts any credit card and Bell Calling Cards and the new
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phone cards.

E-mail access from QUBS was provided 1o QUBS researchers and toll-line access paid for by
QUBS as a service to users. For 1988, one computer will be used only for e-mail, reducing competition
for time and equipment by users. \We have relocated this computer to the small computer room. The
weather computer and the GIS computer now reside in the collections room.

The Weather Report

The electronic weather station continues to provide fundamental data on the local physical
environment for QUBS users, whether for teaching purposes or for research. Various parameters are
measured and recorded. Presently, temperatures are recorded for a Stevenson screen reference air
temperature, thres water temperatures (surface, one meter and three meters) and one soil temperature
{15 cm). In addition, wind speed and direction, rainfall and solar radiation are measured and recorded.
Sensors are scanned at five-second intervals and final storage data are available at a variety of intervals
from 10 minutes to 1 day.

In early 1897, the anemometer was taken down and sent away for servicing and reinstalled
on March 13. The relative humidity/air temperature probe was replaced in March, along with a new
probe used in the "tube snake" model. To accommodate this new sensor array, a new micrologger
program was also installed. In summer, the micrologger box and the Stevenson screen were repaired
and repainted.

Later in this report, there is 2 sampie of the kinds of data which can be produced from the
electronic weather system (pp. 19-21}. With seemingly incredible variation between years in weather,
we show monthly data for the 1996 versus 1237 research seasons (daily rainfall, daily average air
temperature in Stevenson screen, daily average water temperature at 1 metre depth, daily average
solar radiation). In 1996, spring was early (ice-off April 16) followed by a warm, dry summer. In
contrast, spring was late in 1997 lice-off April 22} and summer was generally cool and wet,

Friends o inicon

Activities of the Friends continued in 1997, under the guidance and encouragement of Naz
MacDonald, The Friends had only three or four get-togethers in the summer of 1887, including the
ever-popular potluck dinner at Naz's island (Hughson Island in Lake Opinicon). Naz was especially busy
with her stained-glass design and fabrication; she and Larry spent many, many hours at this with
exceptional results, The Friends all wish them well in this endeavour, and admire their creativity.

Most of the walks were toward Lindsay and Long Lakes on the Pangman Reserve. Itis a rare
day that we get very far on these walks, as there is always so much to see at any given point and so
much important chatting to be done among the Friends. We are pleased to see that, in spite of the
reduced numbers of formal walks, there now seems to be many get-togethers of members of our
organization that didn't know each other before the Friends group was created.

A highlight of this year's events was a tour of Turid Forsyth's garden. Turid's talents and
green thumb show clearly in her array of plants and colours.

It is with much sadnass that we report the passing of three good friends in 1996 and 1987,
Jim MacLatchie, Ellie Eisenberg, and Ted Johnson will be greatly missed by the Friends. The rest of
us sincerely hope that their families will continue to enjoy nature, our occasional seminars, and our
other get-togethers with us.

Congratulations

Congratulations to Bart Kempenaers (Konrad Lorenz Institute, Austrial and An Blieck an the
birth of their second child, Nele on November 29, 1987, a little sister for Tine,

Congratulations to Drs. Barb Zeeb (Royal Military College/Queen’s) and Julian Szeicz (Queen’s -
Geagraphy) who "tied the knot” September 13 in a ceremony held at QUBS, A tent on the lawn
guaranteed nice weather. It was gratifying to see QUBS users want to be married on site. Friends and
family greatly enjoyed the opportunity to experience a taste of the field station during wedding
celebrations.

In Sym

Dr. Harold Good, past Director of QUBS (1952 - 1954), died on July 28, 1997. We at QUBS
extend our sympathies to Harold's family, especially his wife Barbara. We will miss Harold's wry wit
and opportunities to sound the depths of his knowledge and experience.

The following was written by Dr, Gerry Marris. Chair of Queen’s Biology Department, and was
originally printed in the Queen’s Gazette Val. 28 (13}, August 11, 1997 and reprinted in Biology This
Week, September 1, 1987:

"Former Head oversaw farsighted changes to biclogy program

Harold Good, Professor Emeritus of Biology, died on july 28, 1997 at the age of 77. Harcld
received his undergraduate education and hid PhD from the University of Taronto and, after two years
as a lecturer in botany at Toronto, came to Queen’s as an assistant professor in 1849. Harold
conducted research on the pathology of forest trees, and was a respected plamt pathologist and
naturalist. Harold was president af the Queen's Faculty Association in 1353-54 and president of the
Canadian association of University Teachers in 1959-60. He was Acting Head of biclogy on two
occasions, served for two years as director of the Queen’s University Biclogy Station and from 1973-
75 was director of the program for instructional development of the Council of Ontario Universities.

Harold was a dedicated teacher and was devoted to the study of educational theory and
university administration. One of his articles, remembered with fondness by past and present heads,
noted that universities could achieve financial and administrative savings by dispensing with the
decanal level of administration, Harold played a major role in preparation of the documents which led
in 1963 to funding of a new biology building which became Earl Hall. The current biology curriculum
is also a product of a review chaired by Harald in the early '70s. The result was a controversial
transition from the practice of providing many courses on a wide range of subjects, to a focus on an
efficiently taught, essential body of knowledge. During the same period, Harold designed and taught
a highly successful introductory course in which memorization of information was made secondary to
the process of problem soclving. He also introduced the use of full-time instructors who were
responsible for the preparation and organization of laboratories in large core courses. In releasing
professors from the task of demonstrating in laboratories, this change significantly increased the tme
available for research and advanced teaching. Much of the considerable success in scholarship of the
department has resulted from those far-sighted changes initiated more than 25 years ago.

During his 49 years in the Kingston area, Harold also grew orchids, acres of asparagus, and
heritage apples. He collected oriental carpets, silver, and porcelain, He had the best nose in the
biology wine-tasting group, an unequalled knowledge of Scotch whisky, and was an accomplished
carpenter and restorer of antigues. He and his wife Barbara raised four children and were a vital part
of the lives of a generation of grandchildren. Harold officially retired in 1982, but remained an active
contributor to Clueen’s and to the wider community. He was an active participant in the restoration
and operation of MacPherson House in Napanee, and with his friends and colieagues Allen West and
Bev Smallman, published a history of Queen’s Biology in 1831.7
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Station User Fees

The fee schedule for 1998 appears on the last page of this report. These fees reflect about a 1%
ncrease 1o keep us abreast of the current inflation rate and the Consumer Price Index.

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.

- Ri Canal

For the past several years, and again in 1997, the Superintendent of the Rideau Canal, on
behalf of Parks Canada - Rideau Canal, has provided QUBS with complimentary lockage passes for both
of our pontoon boats (floating classrooms). This generosity, especially in view of severe fiscal
restraints, is greatly appreciated and facilitates study of a variety of water bodies along the Rideau

Canal during research and teaching initiatives. All users of QUBS thank Parks Canada for their
cantinued support.

In 1997, John Bonser retired as Superintendent. QUBS had developed a good working
relationship with Mr. Bonser and we will miss him. We at QUES hope that Mr. Bonser's retirement will
be rewarding. In this case, retirement will not slow John down one iota. Now he can pick and choose
when:e he will direct his talents and energy. It is hoped that John's successor, Doug Stewart will
continue to develop the relationship between QUBS and Parks Canada - Rideau Canal.

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), Roger (Rod) Green (Maintenance Assistant).
Marg Phelan, Earl Grace and Glenna McGill (Food service Staffl, Ron Vinkle Jr. (Part-time Assistant)
Clark Phelan (grounds maintenance) and Debbie Heintzman (assisted kitchen staff with fall field courses
and weekends).
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The cover of this year's annual report and newsletter features some of the materials used in
GPS and GIS work, a focus of activities in 1997,

QUBS 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

As mentioned in the introduction, development of a Geographic Information System database
is moving forward. With the acquisition of a suitable computer and software and with help in
designing the system from Dr. Rollie Tinline {Queen's GIS Lab) and Sean Cashin (Queen's Geography),
the fundamentals are all in place. Floyd and Frank have spent time afield mapping trails, roads,
shorelines and habitats on the various properties, accumulating mapping information for use in the
database. We will embellish the digital Ontario Base Maps cbtained from Ontario Ministry of Natural
resources and gradually add finer derail in the QUBS system. There have been some glitches, however,
especially in reconciling survey and metes and bounds descriptions of properties with on-site GPS data.

It is necessary to have descriptive and significant names for features throughout QUBS
properties, so Frank has been working with locals like George Hughson and Allen Bonwill to retain
traditional names for homesteads, fields and nawral features. To this end, itis also necessary 10 have
adeqguate descriptions of various sites for naming, Tim Demmons helped with this in late summer,
sketching the various fields and links of the old fields back on the Pangman Reserve,

Owver time, a fully functional GIS will develop. This will form the basis of an overall
management plan for QUBS properties.

Hughson Tract

The Hughson Tract was used for studies of Tree Swallows, Eastern Bluebirds, damselflies,
dragonflies, water mites, forest edge communities, Black Rat Snakes, Northern Water Snakes and the
effect of roads on snake populations in 1997,

Dr. Weatherhead and his students continue to use the snake pens constructed at the back of
the S5.H, Brown fields, just at the east side of Lindsay Lake Pond.

The various bird box grids were used intensively by Dr. Raleigh Robertson and his students in
work on cavity-nesting birds (Tree Swallows and Eastern Bluebirds).

The plots used by Dr. Aarssen and his students were ploughed and tilled in fall. These include
the large plot in the Lane Sargent Field and the twe smaller plots (one fenced, the second unfenced)
in the Mew Barn Field.

Discussion with George Hughson revealed that traditionally there were linkages between all of
the fields on the north and south sides of the Opinicon Road. At one time, it was possible to travel
from the Bedford Road to Warner Lake or from the mines at Pothole Lake to the Lindsay Field (small
field south of Dsprey/Spar Marsh) without once coming out onto the main road. To facilitate access
and to avoid the need to travel the main road, some of these linkages have been reopened, especially
between the East Fields and Lindsay lake Road. Itis imended that most or all of these linkages be
reopened if possible.

Haying of the open fields was done by Bob Burtterill and David Hughson. David has been using
the New Barn to store some of this hay. In late summer, the Lindsay Field was partially bushhogged
to reopen this pocket. Had this not been done, it would have disappeared as a field very soon. Also,
the field edges on the Hughson Tract were trimmed back with the bushhog in late summer/early fall.

Bonwill Tract

In 1997, The Bonwill Tract was used for studies of Cerulean Warblers, Amencan Redstarts,
Red-eved Vireos, forest edge communities, damselflies, dragonfiies, water mites, Black Rat Snakas,
Northern Water Snakes and effect of roads on snake populations. In addition, the Canadian Wildlife
Service Forest Bird Monitoring Plots were visited by Floyd Connor and Dr. Allen Keast and the Ontario
Ministry of Natural Resources (Eric Boysen - Kemptville] maintains several Growth and Yield Plots
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flanking the Bedford Road.

In fall, the areas facing the abandoned railway tracks was posted with signs in an effort 1o keap
non-conforming users (hunters and ATV and snowmobile riders) from entering off the tracks.
Haying of the open fields was done by Bob Butterill.

John M. Cape-Charles Sauriol Environmental Studies Area

The Cape-Sauriol Tract was used for studies of Cerulean Warblers, dragonfiies, damsslflies,
paleclimnology, Largemouth and Smalimouth Bass, water mites, Black Rat Snakes and forest
communities in 1997.

In fall, a group from the Chaffey’s Lock and Area Heri tage Society hiked back to the mine sites
near Pothole Lake. Neil Patterson (formerly from Queen's Engineering) provided interesting historical
perspective on human settlement, mining and farming.

Hi . P n ion Re

In 1997, the Pangman Reserve was used for studies of Cerulean Warblers, American Redstarts,
olden-winged Warblers, Black Rat Snakes, Northern Water Snakes, Largemouth

Bass, Yellow Perch, fish communities and effect of roads on snake populations.
Warner Lake eontinues to be a site of intensive study on Largemouth Bass populations. Frank
Phelan, Dr. David Philipp and students have individually PIT-tagged most of the male bass in the lake

and are conducting a multi-year study of bass popuiations. The lake has been posted as a research
lake and closed to fishing.

Initial lake surveys, including fish comm
Long, Garter, Round and Poole Lakes.

An outpost cabin was built on Long Lake to facilitate study in areas well away from roads. A
modicum of kitchen kit plus survival gear will be housed in this cahbin.

In fall, the areas facing the abandoned railway tracks was posted with signs in an effort to keep
non-conforming users (hunters and ATV and snowmobile riders) from entering off the tracks.
The Lindsay Lake Road continues to be a popular place for nature walks with various groups.

Bracken Tract

The Bracken Tract was used for studies
communities in 1237, A new grid of
Mine Bay. With help from Maurice Hu
cattle away from the bird boxes.

In fall, the property was intensively used by students in Geology 221 (Geological Field
Methods). Doug Archibald had the students determine the stratigraphy of the surficial sediments with
soil augers and conduct a magnetometer survey to determine the contact zone between the
background gneiss and the magnetic gabbro which holds the magnetite. This work is of interest since
the area used to be home 1o a very successful iron {magnetite) mine.

Maurice Hutchings is permitted to graze cattle on this tract. In exchange, Maurice keeps an eye
on the property.

Moores Tract

In 1897, the Moores Tract was used in studi

In fall, Dr. Ralph Morris’ small mammal field
field areas of the property.

Preliminary discussions with Dr.
of the Moores tract, indicated that the
ridgetops from the Wyart property to th
to the interior of the property.

In fall, the areas facing the Indian Lake Roads was posted with signs in an effort to keep non-
conforming users (hunters and ATV and snowmobile riders) from entering.

unity composition, were started in 1997 for Lindsay,

of Tree Swallows, Eastern Bluebirds and forest edge
nest boxes was constructed in the fields leading down to lron
tchings and son, this portion of the property was fenced to keep

es of snakes and forest edge communities.
course set up live-trapping grids through the old

Gerry Wyatt, who owns the property immediately to the west
re used 1o be a walking trail trough the property, along the
e Indian lake Road. Reopening this trail would improve access

Table |: Summary of course credits in the Ontario Universities Program in Field Biology earned at Queen's Universitv Biological Station in 1997,
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Naturalists’ Workshop 1997

in 1987, QUBS offered itz nineteanth edition of the natwralists’ workshop. Three workshops
were offered in 1996:

1} Harbingers of Spring - May 1-4

This workshop focused on spring flowers, amphibians and reptiles and birds. To offer such a
broad program, a number of instructors were involved. These included Dr. Francis Cook (former
Curator of Herpetology, Canadian Museum of Nature - herpetology), Dr. Chris Eckert (Department of
Biology, Queen’s University - floral morphology and pollination ecology), Gabriel Blouin-Demers (FhD
student, Department of Biology, Carleton University - black rat snake researcher] and Don Cuddy
{Ecologist, Ontario Ministry of Natural Resources, Kemptville - natural historyl. With much time
outdoors, participants experienced an abundance of spring flora and fauna.

Derek Anderson {Bewdley, Ontario) received the S.8. Rutherford Scholarship to enable him to
attend this session. This scholarship is named for 5.B. Rutherford, a former biclogy teacher at Clarke
High School (Orono, Ontario) and a local champion of interest in natural environments. The selection
committee for this scholarship is headed by Roy Forrester, a naturalists’ waorkshop alumnus himself.
The S.B. Rutherford Foundation plans to make one scholarship available each vyear.

12 participants enroled in this workshop.

2) Drawing from Nature - July 24-27

Turid Farsyth, a local artist-photographer-gardener, was the instructor for the workshop. Turid
divides her time between her country heme near Lake Opinicon and her mountain home at Monteverde,
Costa Rica. Turid studied at the Art and Design Schoal in Wurtzburg, Germany. She has worked as
a biological illustrator. Turid is probably best known locally for her botanical illustrations and
photographs in & variety of garden books, calendars and magazines.

The workshop introduced technigues of sketching and water colours, with emphasis on
interpreting nature through art.

10 participants enroled in this workshop.
3) Mushrooms - Identification, Ecology and Edibility - September 21-24

Richard Aaron, an avid naturalist and long-time associate of the Naturalist Workshops, worked
on our behalf to locate an expert on fungi. Richard was able 10 connect with David Fischer, an

internationally known expert of the identification and ecology of wild mushrooms. David serves as
mushroom identification consultant for several organizations, and has lectured widely on the subject

of mushrooms. He is co-author of Edible Wild mush orth America: a Field-tg-kitc uid
{1992, University of Texas Press) which has been widely applauded by experts, and of Mushrooms
of Northeastern North America (1997, Syracuse University Press).

A wet late summer and early fall encouraged a profusion of mushrooms for the workshop.
David guided workshop participants through a wide variety of fungi in the field and the lab.

14 participants attended this module.

The workshops continue to be well-attended and much in demand. Our singular difficulty is
in keeping up with the participants. These people are keen! They want to do it all. Our instructors
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deserve special thanks for being inspiring. informative and equally enthusiastic as the workshop

participants.

A special vote of thanks 1o a!l QUBS regulars! Warkshop participants benefit greatly from
interaction with field researchers working on-site at an acuve biological research stauon.

Naturalist Workshop Participants 1997

Harbingers of Spring

Richard Aaron - Toronto, Ontario _
Jacqueline Bartnik - Kingston, Dn?anc

rek Anderson - Bewdley, Ontario . . _
g:nnda Elliott - Leeds County Stewardship Couricil - Detta, Ontario
Roy Forrester - Orono, Ontario _

Nancy Lemon - Kingston, Dntannr
Basia Lodzinski - Kingston, Ontario
Simon Lunn - Parks Canada - Rideau Capal —_

m Mustard - St, Lawrence Islands Nat_mn.a ark . .
.{?ary Nieisen - Leeds County Stewardship Council - Brockville, Ontario
Shelby North - St. Lawrence lslands National Park
Sandra Rutenberg - Kingston, Ontario

Drawing from Nature

Gwen Cook - Don Milis, Ontario

Moira Drummond - Kingston, Ontario
Carole Greig - Kingston, Ontario

Mary Guest - Cavan, Ontario _
Joy Hodges - Peterborough, Dn;ano
Nancy Lemon - Kingston, Ontario
Jocelyne Leyton - Kingston, Ontaria
Fred Parkinson - Beaconsfield, Duebtaf:
Mary Warren - Chaffey’s Lock, ﬂ"ﬂ‘[aﬂa
Dorothy Young - Kingston, Ontario

Mushrooms - ldentification, Ecology and Edibility

Richard Aaron - Toronto, Dntaéin _
bury - Sydenham, Ontario 1

ﬁ:ﬁgﬂﬁur? - Ca‘:araqui Region Conservation Authonty
Derek Anderson - Bewdley, Dn:jarin ‘

ine Bartnik - Kingston, Untano _
;:?i?: ?Slarilass - Friends of Presqu’ile Park, Toronto, Ontario
Turid Forsyth - RR#1 Elgin, Ontario
Mary Harari - Dollard des Ormeaux, Cuebec
Dr. Allen Keast - Queen's University
Louis Kennedy - Kingston, Ontario
Lena McPhee - Yarker, Ontario
Angelo Varriano - Kingston, Ontaria
Gordon Vogg - Darlington Provincial Park
Mary Ev Wyatt - Kingston. Ontario
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International Summer School en Biodiversity and Systematics

This course, coordinated by Dr. Steve Lougheed {Queen’s Biology) originated
as a cooperative effort between museums and universities. It addresses a very timely
and pertinent topic and gives a variety of perspectives on the measurement of,
meaning of and importance of biodiversity. The listing below (from the preliminary
outline of the course) gives the reader some impression of the scope of the course and
the wide range of presenters. Only part of the course was held at QUBS in 1897.

OTTAWA VICTORIA MUSEUM BUILDING

Woednesday July 9

Dr. Michael Ruse {University of Guelph) - "The rise of science as a value system”
Dr. Tom Nudds (University of Guelph) - "The philosophy of science and the nature of credibility”

Thursday July 10

Dr. Paul Handford (University of Western Ontario) - "Species diversity: pattern and process”
Dr. Chris Humphries {Natural History Museum UK] - "Systematics and choices in conservation®

Friday July 11

Dr. Robert Montgomerie (Queen’s University) - “The use and misuse of statistics in the science of
biodiversity”

Dr. Chris Humphries [Natural History Museum UK} - Demonstration of WORLDMAP software.

Or. Dan Simberloff (Florida State University} - "Ecosystem health, the balance of nature, and the role
of biodiversity?”

Dr. Stuart Pimm {University of Tennessee} - "Building a bridge berween ecology and conservation®
Mr. Steven Price (WWF Canada) - "Applied strategies in conservation”
Dr. Avrim Lazar (Asst. Dep. Minister Envir. Canadal - "Science and social interest: forming biodiversity

policy”
Saturday July 12

Dr. John Hartwick (Queen’s University) - "Global economics, natural resources and habitat conversion”

Dr, Steve Polasky (Oregon State Universityl - “Economic valuation of biodiversity and creating
incentives for sustainable use of resources®

Mr. John Roberts (VP Env. Services, Moranda Forest) - "Corporate decision-making and the
environment”

Sunday July 13

Dr, Debra VanNijnatten (Queen’'s University) - "Defining stake-holders in biodiversity policy”

Ms, lrene Pisanty, M.Sc {Commission for Environmental Co-operation) - "Trans-national regulation of
biodiversity”

Ms, Beatrice Torres, M.Sc (Secretariat, Convention on Biodiversity) - "Imglementing the Rio convention
on hiodiversity"

Wr. lan Attridge, LL.B. (Research Associate, Canadian Institute for Environmental Law and Policy) -
"Ownership and regulation of biodiversity"

QUEEN'S UNIVERSITY BIOLOGY STATION, LAKE OPINICON

Tuesday July 15

Dr. Denis Lynn (University of Guelphl - "An overview of bactenal evolution and diversity”
"An overview of protist evolution and diversity”
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Iy 16 _ _ ‘ . .
Eh::fr::::g;:n?manadian Museum of Nature) - “An overview of lichen evolution and diversity
F.

i ' <" iew of fungal evolution and diversity”
nderson [University of Torontol An nver?;ewl : _ 1 oarar
g; ﬂ:i:sc‘:'nf;zm and Mr. Dale Kristensen {Queen's University) - Field pracmcuT on "vegetative life
Dr‘ Karl Niklas {Cornell University) - *Evolution and diversity of vascular plants

July 17 ‘ _ i
Eu:::ﬂa "l:-likla: [Cornell University) - ~Evolution and dlljerslw of 'va:_r.::.E:;aL :::;:i —
A _ r ‘ Sl
der and Mr. Dale Kristensen (Queen's nwgrs:ta: : . 2 ,
g. ngd:l.:gdacgu;:cun (Smithsonian Institution and INPA Brazil) - “The fragmentation project in Manaus

Brazil.

i iy 1 ] ) . .
EMZE:UEEID: {Queen's University) - “An overview of invertebrate evolution and diversity

. : y d
Dr. Robert Anderson {Canadian Museum of Nature] - "An overview of invertebrate evolution an
3 diversity (insects & arachnids]”

Sarurday July 18 _
Drs. Eli:n and Anderson - Field pracuca on invertebrates

ﬁrmiﬂﬂiﬁm (Canadian Museum of Mature! - "An overview of fish evolution and diversity

Ms. Leslie Aye (University of Guelph) - "An overview of amphibian and reptile evolution and diversity

gnnﬁd;:?‘::rl\‘ffnlghaed (Queen’s University) - "An overview of avian evolution and diversity”

Dr. Mark Engstrom {Royal Ontario Museum) - "An overview of mammalian evolution and diversity

1E;r La:r:nu:: g:cksr {York Universityl - "Dividing up diversity (trophic approaches, species concepts)

Mr. Jeremy Kerr (York University) - *Spatial and temporal patierns of diversity

Wednesday July 23 ‘ }
Quantitative methods; measures of diversity eic.

QUEEN'S UNIVERSITY, KINGSTON

24 ; : -
Efma?c?ailuzuston {Oakridge National Laboratory, Tennessee) - "Contemporary ecological theory |

Tﬁaﬂ;:ﬁusmﬂ {Oakridge National Laboratory, Tennesseg) - "Contemporary ecological theory 1

July 27 . e
gll.'mg:;r \f:ainwright {Elorida State Universityl - *Ecomorphology lam_:l dLver.stw
Dr. Allen Orr (University of Rochester) - =Classical models of speciation

Monday July 28 . e
Dr. ﬁull:ﬂ Orr (University of Rochester) - *Genetical models of speciation

Dr. Chris Eckert (Queen's University) - "Speciation in plants”

2 - * a -4 -
-Igr Mic‘;l:al;l:‘:ar?dersun {University of California at Davis) - "Phylogenetics: theory and practice
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Thursday July 31
Dr. Gilles Seutin (McGill University) - "Biogeography and phylogeography™

Friday August 1
Conservation issues: ecological and evolutionary considerations.

OTTAWA /AYLMER, PQ

Saturday August 2-3

Mr. Gerald Fitzgerald, Ms. Darlene Balkwill, Dr. Jean-Marc Gagnon,
Waller (Canadian Museum of Nature) - Discussions and practica
biodiversity and systematics.

Mr. Mike Shchepanek, and Raobert
considering the role of museums in

OTTAWA VICTORIA MUSEUM BUILDING

Monday August 4

Dr. Gordon Surgeoner {University of Guelph] - "Agriculture and biodiversity: feeding

Ms. Henrietta Marrie (Secretariat, Convention on Biodiversity) - "Indigenous

Dr. George Miller (Pres. & CEO, Canadian Mining Association) -
industry®

10 billion pecple®
peoples and biodiversity®
"Changing perspectives in the mining

Wednesday August 6

Dr. Jamie Benedickson (University of Ottawa) - "Legal

Mr. Kevin McNamee {Canadian Nature Federation) -
conservation of biodiversity™

issues in biodiversity revisited=
"The role of nan-governmental organizations in

Thursday August 7
Dr. Scott Findlay {University of Ottawa) - "Translating science into policy”
Dr. Thomas Lovejoy {Smithsonian Institution) - *Forming conservation policy into the 21st century”

For more information on this course (there
1988), contact:

is a shortened course planned for
Dr. Stephen C. Lougheed

Director

International Summer School on Biodiversity and Systematics
Department of Biology

Queen’s University

Kingston, Ontario

K7L 3N6 Canada

Telephone: (613) 545-6128

FAX: (613) 545-8617

email: qugheed@hiniﬁgv.quemsu.ca or bindiv@biumgy.queensu,ca
http:HhinFugv.queansu.caf-—biodiv
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I: Research conducted by Queen’s University Personnel in 1997
Dr. Lonnie Aarssen

"Plant Ecology and Evolution”

Shane McCloskey - "The effects of adjacent land use on forest edges” - M.Sc.
Thesis

The forest edge and forest interior are 1wo distinct microenvironments which
differ in the availability of light, intensity of wind, and level of humidity. As a result,
forest edges and interiors have developed unique floral communities. Communities
that differ both in the density of trees and herbaceous plants and the composition of
species. There is evidence that forest edges may develop their own unique species
assemblages based solely on adjacent land use (all other factors being equal). This
study attempts to characterize differences in forest edge communities due to
differences in adjacent land use. Sites selected were all well established (i.e. having
a closed side canopy), south-facing edges of mature deciduous forests and were
chosen so as to minimize variance in soil, topography and moisture regimes, as these
factors may themselves affect species composition. Sites on QUBS property focused
on edges adjacent to oldfields, secondary roads and trails while other sites in the
neighbouring landscape focused on forest edges abutting agricultural lands and
primary roads. Comparison of these edge types should yield conclusions that could

be of direct use in land management., This was the first of two field seasons at
QUBS.

Assistant: Heather Meyers

Dr. Chris Eckert

"Reproductive assurance and the evolution of self-fertilization in bloodroot,
Sanguinaria canadensis (Papaverace ae)"

The transition from outcrossing to self-fertilization is one of the most frequentiy
trod evolutionary pathways in flowering plants, and there has been a lot of theoretical
work on the action and interaction of various potential selective forces. However,
most of the empirical work on this problem has focused primarily on two opposing
genetic factors: Selfing is advantageous because a selfer is both a mother and a
father to its own seeds. On the other hand, selfing is disadvantageous because selfed
offspring suffer from inbreeding depression. While these two factors are clearly
important, there are other major selective forces that have been largely neglected.
After Charles Darwin completed a set of experiments showing negative effects of
self-fertilization on progeny fitness in s wide variety of plants, he suggested that
selection would only favour selfing if it allowed a plant to produce seeds when
pollinators or potentials mates are scarce. Despite the total devotion of evolutionary
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biologists to almost every utterance of the great har‘d. his reprod uctw:a as:;r?ﬁr;zeéia:}]‘
hypothesis has languished with little serious testing. N]are_ recegt Y, P s
invoked to explain mechanisms for automatic self—pnllmat‘mn o SEWE:S idiol
members of our early spring flora. We tested thlsl hypothesis in bl.c:fu::lmut ang e
canadensis), which flowers in very early_sprmg when {:qndltmr:s f?.r _suarﬁi b
pollination seem infrequent at best. We (i.e. _Matt} EKpEFJrIﬂEHIa!*;; e LrErnme Ry
capacity of flowers for automatic seiiapt:_.\lhnatmn by removing ant el.-rs Eascmamd
opened. As predicted by the RA hyp;:-b"‘thESIs, se;a;l s:at T?saiﬂeﬁ;;uj; LZ ::?ﬂwers o
intact control flowers. However, the fac :
:ﬁ?g::ldattﬂallzs remarkable given the rainy cold gpring of ’:‘Eﬁ' {flm-;rers d?hne tsc:sz;‘:
unless it's sunny) and the near absence of any insect pollinators n::r'rnt % Stiay
population (unless you count blackflies as potential pollrr'llamrs}. Thelex_mn S n i
the value of reproductive assurance varies from population to population or y
year will be the focus of future work.

Assistant: Matthew Routley
*ls seasonal variation in seed set a sex allocation strategy in Aquilegia?

Plants often show a decline in seed set throughout thfa ficwer:.ng season. W:ie;
this has usually been explained by concurrent seasonal declines in EIIH'II‘E[ re:ﬁc;url::& o
pollinator visitation, recent theory suggests that such seasonal va rla;lmn i \fﬁmess
adaptive allocation strategy. Since most plants possess her_maph rodite n::ust.s o
can be accrued through either male or female sexlual ‘f::::;?nn:; l':ﬂnm;z:::‘ i :ﬁgma

i in which there is temporal se i
:::s:rl;::gimug::in a flower. Since, the potential fitness gains tl?rnl{gh rrlaleenir';g
female function may vary across the season it fpliuws that the IrEiatwe m;egu;n e
seeds vs. pollen might also vary. Recent expenma:nta! worlk v_wth prot_an ;. e
first then female) Aquilegia caerulea supported this hvplmhems. Early in *|:E e ccess'
flowers invested more heavily in seed when there was ItttIP: scope fﬁ[r male s:.;ater ir;
while they set fewer seed when there was more l:!ppﬂl'tUI:Ilt‘f"fﬂr male sw_mgi s
the season. We evaluated this hypothesis furt_her w:ﬂh Aquilegia canafdenslrs.ﬁr i
related species that differs from 4. caerulea in hallng prutﬂ‘gynous Ii ema gnv:s e
male). In this case, one would expect a seasqnati increase in the re afwe i sy
in seed vs. pollen. We measured seasonal variation in pﬂ"E!"‘l a_nt;i ovu e"_r.:lrr;lmr s
a large sample of marked plants, and assessed seasonal variation in po ".:f"'nated o
by comparing seed production on plants where flowers rha1d been h?‘nd—pa i -,
naturally-polliinated controls. Contrary to thl? plredimmn of the fse::c”1Br1 metion
hypothesis, we observed a strong seasonal dechrte in the pmductnc—np po s ,nd- =
and seeds. This was not associated with a decline in pollinator s_erw’ce as ﬂa »
naturally-pollinated flowers did not differ in seedl SE‘II at any point in ’:he tg;ﬂ;r;ugs
season. The occurrence of a similar seasonal decline in seed set in t:c:jt prc:‘ g
and protogynous Aquilegia casts serious doubt on the general validity o
allocation hypothesis.
Assistants: Blandine Massonet and Pascal Thomas
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Drs. Dolf Harmsen and Adele Crowder
"Patterns in ecological succession in old field communities”

A long term project was started in 1975, studying the overall community structure
and successional changes in two abandoned hayfields. The emphasis has been on the
interactions of insect populations and vegetative succession. In 1997, this project
was continued, focussing on the turn-over in dense, highy competitive young woody
communities. Most mortality is either due 1o rodent grazing or vegetative competition
for light and possibly nutrients. At this successional sere, insect grazing appears to
be of little importance. The project will continue for at least five more years.

Dr, J. Allen Keast
"Long-term changes in fish assemblages, Lake Opinicon”

In recent years committees have been set up by the Ecological Society of
America and other bodies to stress the need to assemble long-term ecological data
and development mechanisms for a clearing house for such data. The need for data
on multiple species systems and precisely relating this to environmental changes has
been stressed. Opinicon has a potentially important set to offer in this regard.

Surveys on the fish of Lake Opinicon began in the late 1940's with work on
the Largemouth Bass by the original Director Wes Curran. Quantitative data on whole
community assemblages stems from in the early 1960's, with sets on Birch and Cow
Island Bays, in 1962-64, 1974, and 1985, with continuing data gathering since then,
Opinicon is a rich and diversified lake with contrasting littoral and limnetic zone
habitats and assemblages, and with a balanced fish fauna of 18 species that combines
different ecomorphological types of species belonging to 9 families of different origins
in geological time. Specific habitats within the system have different combinations
of species and age classes of species. These were early documented and related to
locally available resources.

Progressive environmental changes since the 1960s include siltation and
extensive macrophyte development in what were formerly sandy habitats, changes
in the distributions and abundances of juvenile bluegill, pumpkinseed, black crappie,
and yellow perch; dislodgement of mid-aged bluegill from shallows alienated by the
introduced Myriophyllum spicatum to offshore sand-bars and open waters,

Data obtained during the summer of 1997 quantified: (i) changed community
compositions in some littoral zone habitats: {ii) good growth of Year O fish in the
newly available (since 1980s) macrophyte habitat; (iii) basic diet changes in the few
larger members of those species that continue to occupy the choked and now less
desirable habitats; (iv) some shifts in growth and age distribution of older age classes

of bluegill; and (v) changed abundance cycles of the large cladoceran Daphnia
retrocurva which was in 1997, and in contrast to previously abundant in mid-lake in
May. It is hypothesized that this is related to the secondary rarity of the major
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mid-like planktivore, the alewife, but they remain to be investigated. Studies on
long-term changes in Opinicon continue at the community level and related 10 season.

Dr. Bill Leggent
*Fish Production and Recruitment”

i " i he early life history of fishes” -
_ Joel Elliott - "Growth dependent mortality during t : .
in Postdoctoral Fellow (presently Assistant Professor, The University of Puget

Sound, Tacoma, Wa.)

mined agrowth and size-dependent survival of Iarva_l fllsr‘w.-s in lake
Dpinicﬁ? 'I%:;. invnlv:d both laboratory and ﬂe_ld based studies. An_mdwndﬂl;bﬁzg
analysis of the relationship between somatic growth a'nd utp!utg %m il
conducted with laboratory reared larval fishes. An honour’s IIhESIS Iv an i:ed 3
examined the growth of larval bass and further refsegr!::h by Elliott et al. exam et
growth of larval perch. Larval fishes were reareq individually and were meas_{n.;{ﬁ > m:
under the microscope for 30 days. Larval fish size was compared to the m;|1 oL
increment deposited on their otoliths. = A repeated_ measures anaivs;s o lm nr.r;cui.lse
somatic growth vs otolith growth showed that Dtﬂ!Lths provided a re aéw:_y r_ltl o
measure of larval growth. Larvae were also reared in groups in potsand t _|s allo 5
a cross-sectional analysis of the relationship be_twean otolith and somatic Igmw %
This confirmed the relationship between otolith increment numb_{&r and larva _.ageihe
We also conducted mesocosm exparimemg in Lake Opimcop 1o mcaln*urw-,f >
relative survival and growth rates of larval perch in mesucosmsﬂihugh and nvﬁ; :::;l
treatments) with those in the natural environment. '!'hase experiments t:l.hohu?.re.h -
perch larvae experience lower mortality rates and higher growth rqtes in hig ¢
treatments, and that those larvae that survive in the natural environment are the
- individuals. _ ‘
o glr;:;ﬂ:tgc;?adsh E;:am?ned three factors inﬂuencing_the mortality of larval fl?hﬂs lE
lake Opinicon. The first was a study of the hatch{ng t{mes and growth rates o pfarcs
larvae. The second project examined the spawning times, egg and egg mass SII:ré
and hatching times of perch larvae. This study showed that most egg rnas;as wthe
produced by small females, but the small number of large females |:;m|:::t:I uce:nber
majority of the eggs. Relationships between _e;;g mass length, T.rnh{mei:. ar;’ Il:iu il
of eggs were also established to allow quantifmatlnn of spawning in ':: 1 Eh ie n il
third project examined the effect of predation by h~,‘rdra on IEI|r\:raI is gsr;at o
Opinicon. We found that large numbers of hydra occur in lake Opinicon an L ey
can cause significant mortality of larval fishes [E!llmtt et all., in prgss!. Anh m‘;ﬂ >
student (Geof Hall) also examined factors influencing the distribution and abundan
of hydra in Ontario lakes.

Assistants: Jacqueline Elliott (presently an Instructor, The University of Puget Sound,
Tacoma, Wa.), Geof Hall and Emma Turner
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Publications:

Elliott, J. K., Elliott, J.M., and W.C. Leggett. 1997. Predation by Hydra on larval
fish: field and laboratory experiments with bluegill (Lepomis macrochirus). Limnology
and Oceanography 42(6):1416-1423.

Steve Chong - "Spatial variability in yellow perch (Perca flavescens) year-class
strength along a latitudinal gradient” -M.Sc. Thesis

In my current research | am looking at factors affecting year-class strength in
vellow perch (Perca flavescens). The yellow perch is a very important fish species
both commercially and as a sport fish. The success of yellow perch reproduction from
year to year varies considerably as does the survival of the young of the year (YOY)
fish. As an economically important species, it is important to understand what causes
these fluctuations in year-class strength. In this study | will be comparing the
year-class strength of yellow perch from different water bodies along a latitudinal
gradient. The data collected will be used to look for spatial correlations in year-class
strength as well as connections to climate data. In past research | compared growth
rate and otolith shape characteristics among two closely related perch species, the
Eurasian perch (P. fluviatilis) and the yellow perch (P. flavescens). The classification
of these two percids as separate species has long been questioned. The data collected
in this research demonstrated that the otolith shape difference between Eurasian and
yellow perch is substantial, providing further evidence that these two species should
be considered separate. This work also evaluated the relative importance of genetics
vs. growth rate in determining otolith shape.

Geoffrey Hall - "Hydra canadensis population dynamics on common macrophytes in
Lake Opinicon” - B.Sc. Thesis

Hydra are small, freshwater cnidarians that live on numerous substrates,
including macrophytes, rocks, and logs. Hydra can exist attached to a substrate, or
can be release into the water column to migrate to new locations. Hydra generally
feed on planktonic organisms, but are also known to feed on larval fish, The extent
of this pressure can be attributed to such factors as Hydra population densities and
locations. Identification of the different substrates that promote high Hydra densities
is key to understanding this predation pressure, both in larval fish rearing facilities and
in the wild.

This project focused on the differential population sizes and densities of Hydra
canadensis seen on common macrophytes in Lake Opinicon. An attempt to explain
the high population densities seen on Myriophyllum spicatum, an introduced
macrophyte, was undertaken. Numerous species of macrophytes were attached to
specially constructed, submerged booms to determine H, canadensis settlement levels
per macrophyte over different depths. Numerous surveys were undertaken throughout
the lake to determine H. canadensis population sizes, densities and mi gration rates.
In order to complete this study, snorkelling and scuba diving were employed.
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The Queen’s Biological Station was Indispensable for this project. Both thg
staff and facilities provided the absolute optimum GDﬂdiTiﬂi:‘iS for carrying out thls
study. The outstanding rapport that exists between the station aru:l the sn.:lrrcuundmg
land-owners and cottagers made working near populated shoreline locations more

comfortable.

Assistant; Emma Turner

Frank Phelan, Dr. David Philipp (lllinois Natural History Survey) and Dr. Anna
Toline (Utah State University)

*Black Bass Populations and Management”

For seven years now, QUBS has been involved in a partnership Wit.h the Dntari_n
Ministry of Natural Resources (OMNR), addressing bass management issues. This
Cooperative Bass Project was initiated when local guides and anglmg expressed
concern about the prevalence of pre-season angling for bass. Using studgnt
researchers, hands-on study of timing of spawning, eztent of pre-season _anglmg
activities and effects of catch-and-release angling on nesting bass was carried out.
In addition, information about bass in various water bodies was collected (more under
Drs. Philipp and Toline later in this report). With funding from DMNB. interest groups
(Loughborough Lake Association and Loyalist Sportfishing Assnmau_l:m: and Ingasgcal
support from Storrington Guides Association and Chaffey’s Lock Guides AS&GEIE‘EIDI’E.
real data on bass and excellent training for students was provided through jcr_te project.
Over the seven years of the project, seventeen summer student posm‘nnr‘. were
created and two Master's theses (Ferguson- Queen’s; Kubacki - U. of Illinois) and
partial information for a PhD thesis (Kieffer - Queen’s) were ubtained._ Currently, a
new partnership agreement is being negotiated. This new agreemfznt wgll ?rﬂa_den t_he
scope of experience obtained by students. Under this Ap!:lranm:eshlp in Flsher_les
Biology, students will both work on assessment programs vital 1o DI"':"INH leg. spring
littoral index netting (SLIN} for lake trout and nearshore community index netting in
target lakes) and continuing research on Largemouth and Smallmouth Bass.

Assistant: Cory Suski, Amar Nirwal

Dr. Laurene Ratcliffe

"Acoustic Communication and Mate Choice”

in 1997 our long-term study of sexual selection in chickadees fugussed on
Causes and consequences of female-female competition for high-ggaluw mates
(Ramsay, PhD in progress). A new study on Least Flycatchers was initiated to test
the hidden lek hypothesis for territory clustering (Tarof, PhD in progress). In addition,
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a collaborative study with Tim DeVoogd and Tom Smulders (Cornell) examined

whether seasonal changes in brain song nuclei in chickadees are associated with
changes in song structure.

Assistant: Amar Nirwal

Scott M. Ramsay - "Mating tactics of female Black-capped Chickadees” — Ph.D.
Thesis

Recent studies have revealed that sexual selection, typically thought to exist
in sexually dimorphic, socially polygynous species, also operates in sexually
monomorphic, socially monegamous species and affects females in previously
unconsidered ways. Much of the evidence for this has come from behavioural
observation and DNA fingerprinting. In the species where it has been possible to
identify the fathers of extra-pair young, extra-pair males are often of higher guality
than the social partners of the females. In black-capped chickadees the difference in
quality between males is most readily observed in the social rank that individuals
attain within winter flocks. Females also establish social hierarchies and mate
assortatively by rank, but it is not clear whether rank is a cause or consequence of
pairing success. In my research | am studying female-female competition for mates
in chickadees. My questions deal with who wins in female-female competition and
what are the outcomes for the winners and losers of competition.

The first question | am dealing with in my research is what makes a female a
winner in competition for males. | am attempting to answer this question through
selective removal experiments, wherein | capture females mated to high rank males,
hold them in captivity for periods of approximately 90 hours, then return them to their
territories and observe their interactions with the females that have replaced them in
their absence. In 1997 | removed 9 females in mid-April and early May. In 8 of these
removals the males attracted replacement females. The pattern of who wins and the
timing of removals in the season yield clues to the answer to the question. The
results from 1997 combined with those | collected in 1996, with 8 of 11 removal
females successfully regaining their partnership, support the resource holding
potential hypothesis where females win because they have social status. | will be
repeating this experiment in 1998.

If a female loses in the competition for social partnership with a high rank male,
she can adopt tactics to have some of her offspring sired by him. Extra-pair young
occur in approximately 30 % of chickadee nests and the extra-pair males are usually
higher ranked than the female's social partner. To facilitate access to extra-pair males
and to better monitor the partnership status of the same neighbours, females might
choose to locate their nests adjacent to the territory boundaries of males who are
targets for extra-pair copulations or higher status social partnership. Alternatively,
nest choice might be based on habitat characteristics such as vegetation features or
prey abundance; it may be based on previous nesting experience, or it may be based
on simple conspecific attraction without any element of sexual selection. Analysis of
characteristics at 26 nests in 1997 combined with results from 1996 failed to reveal
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any distinctions between nest and control sites for any of df:l measured
characteristics. Previous experience (prior residency and previous fledglng success)
do not appear to influence placement of nests. The position gf nests with respect to
territory boundaries reveals a pattern supportive of the ‘ﬂutkqn ti_‘ta.t nests sites are
chosen based on conspecific attraction, although at this point it 'S nm_ clearlthar
extra-pair copultation is the driving force. In an Htter‘np‘tl to clarify Ithts point | will hp
mapping nest locations with respect to territory boundaries and anghbnur. rank again
in 1998. | addition to mapping nest locations | will be conducting paternity ar]alvrsus
for nests from 1996 through 1998 to examine whether the males whose territories
are nearest to a female’s nest are the individuals who sire extra-pair offspring. .

| addition to the above studies, | collected data in 1997 on female reproductive
success and male and female social rank. | collected blood samples fm}'n alltuf the
individuals | banded for analysis of blood parasite levels. | made rec_urdmgs in Ma-_\,r
1997 of two different vocalisations used by females in interactions with males. 1 will
be using these recordings in experimental playbacks in 1998,

Assistants: Tuula Talvila, Amar Nirwal, Bill McLeish

Scott Tarof - "Sexual and natural selection in Least Flycatchers: Why do breeding
birds cluster?” - Ph.D. Thesis

The longstanding explanation of why birds aggregate their te_rrimries is derived
from natural selection theory. The material resources hypothesis states that the
distribution of ecological elements {such as vegetation features, insect abundancf.-}l
provides preferential breeding sites to which birds respond. The predation hvputhgsns
suggests that clumped nesting may be an adaptive response 10 reduge predation.
Recently, a new theory based on mating strategies and sexual se_lectmn has bgen
proposed to explain aggregative behaviour. The hidden lek hY]’.’IDFhESIE hqlds that birds
aggregate breeding territories for extra-pair matings, just as lekking species cluster for
promiscuous matings. Conspecific interaction through a mixed reproductive stra?:egv*
where socially monogamous birds co-operate in raising offspring but are genetically
promiscuous by copulating outside the partnership, may be an essential component
of why birds aggregate on the breeding grounds. _

Least Flycatchers (Empidonax minimus) are socially monogamous su boscines
that breed throughout much of Canada and the United States. Ipdmduals defend
all-purpose breeding territories (i.e. where feeding, mating and nesting co-occur) that
have been found to be tightly clustered in previous studies. | am investigating the
possible mechanisms of such aggregative behaviour. _ ,

In the summer of 1997 12 males were caught and banded to identify
individuals. Blood samples were drawn from males and two complete sets of
nestlings, despite nest heights of 5-20m. Territory boundaries were mapped using trhe
Global Positioning System and territories were highly clustered (n = 2-20 territories
per cluster at 4 study sites), with nearly all boundaries contiguous. | collected
extensive data during morning focal watches on mating behaviour and song output_.
Least Flycatchers commonly visit neighbouring territories and seek extra-pair
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copulations (EPCs). The frequency of EPCs is virtually identical to that of within-pair
copulations, as males aggressively compete for access to non-mate females. Males
invest highly substantial amounts of energy and time into singing, with some males
singing in excess of 3000 songs/hr. Incidental observations suggest that there is fine
structural variation in the songs of individual males. This variation may have critical
implications for female mate choice, particularly for suboscines that are typically
resistant to environmental influences on song development. Preliminary results
indicate that vegetation characteristics do not explain aggregation.

Over the next two summers, | will measure insect abundance and assess
clustering at the landscape level. Model experiments will be conducted to quantify
responses to predator threat to examine the relationship between clustering and levels
of predation. Additional blood samples will be collected from adults and offspring to
assess paternity patterns in relation to cluster morphology. Male removals will be
used to detail cluster formation and to improve our understanding of how position
within clusters correlates with male guality and mating success. In addition,
behavioural watches and radiotracking will be performed to further investigate
reproductive tactics used by females. To date, results are suggestive of a relationship
between mating strategy and clustering in this species. This study is the first to test
the hidden lek hypothesis in a bird with all-purpose territories, to document paternity

patterns in Least Flycatchers, and may identify critical cues used by females in mate
choice.

Assistants: Hynek Holka, Bill McLeish, Laura Santry

Publications:

Fotheringham, J.R., Martin, P.R. and L. Ratcliffe. 1997. Song transmission and
auditory perception of distance in wood warblers (Parulinae). Animal Behaviour 53:
1271-1285.

Otter, K., Chruszcz, B. & L. Ratcliffe. 1997. Honest advertising and singing
during the dawn chorus of black-capped chickadees. Behavioral Ecology 8: 167-173.

Otter, K.A., Ratcliffe, L., Michaud, D. & P.T. Boag. (in press). Do female
black-capped chickadees prefer high-ranking males as extra-pair partners? Behavioral
Ecology and Sociobiology, (accepted 16 March 1998)

Phillmore, L. 5., Sturdy, C., Ramsay, S. M. & R. Weisman. (in press).
Discrimination of auditory distance cues by black-capped chickadees (Poecile
atricapillus) and zebra finches (Taeniopygia guttata). Journal of Comparative
Psychology (accepted December 1997)
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Dr. Raleigh J. Robertson
»Evolution of Breeding and Parenting Strategies in Birds "

Studies on mating systems and reproductive strategies of birds continued to
focus on Tree Swallows in 1998. In collaboration with Bart Kempenaers, Konrad
Lorenz Institute, Vienna, Austria, we studied Tree Swallow floaters on the Hughson
Tract (HU swallow grid), by doing both floater and focal box watches. In an effort to
assign paternity to the some 50% of nestiings that are from extra-pair fathers, we
concentrated on obtaining blood samples for DNA fingerprinting from as many floaters
as possible, as well as from all residents and nestlings. Cheryl Bishop worked as a‘n
assistant on this project and used the behavioural study for her B.Sc. honours thesis
at Queen’s. In addition, Katharina Peers, from Austria, working with Bart and RJR,
did a study on floater strategies and sperm competition. This latter study was based
on a new grid established on the Bracken Tract.

Wally Rendell, with assistance from Amy MacDougall, continued his Ph.D. study
on evolution of clutch size and the relationships between clutch size, box size and
fledging success in Tree Swallows.

"Conservation Biology of Cerulean Warblers and Golden-winged warblers”

Our studies on Conservation Biology, initially focusing on Cerulean Warblers,
were broadened to include a new study on Golden-winged Warblers. These studies
are conducted on the Hilda and John B. Pangman Conservation Reserve, as well as
the John M. Cape - Charles Sauriol Environmental Studies Area, and the
Bonwill-Skycroft Tract. _

With funding from the World Wildlife Fund, Jason Jones, assisted by Bill
MecLeish, expanded the area and intensity of Cerulean Warbler population sampling.
Jason completed his mini-masters in December and is now enroled in a Ph.D. program.

B.Sc. honours student Robyn Varey examined behavioural interactions between
Ceruleans and both American Redstarts and Red-eyed Vireos. As described below,
there is no indication of detrimental interaction between these species.

Tim Demmons began a study on habitat qualities, nesting distribution and
parental care in Golden-winged Warblers. This study will comprise Tim's B.Sc.
honours thesis, and will also be the focus of his M.Sc. study to begin in spring 1998.
A major component of Tim’s study is to develop a habitat management plan that will
enhance forest edges for Golden-wings.

Wallace Rendell - "Determinants of clutch size in a cavity-nesting bird" - Ph.D. Thesis

My PhD thesis has evolved since my first field season in 1995. It continues to
be devoted to exploring the proximate and ultimate factors that determine clutch size
in a hole-nesting bird, but it's focus has broadened.

The initial objective of the thesis remains the same; i.e., 10 explore the
hypothesis that clutch size in secondary cavity-nesting birds has evolved to match
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cavity size, because cavity size may determine the size of brood that can be raised
(see QUBS Annual Reports, 1995, 1996 for more information). To this end. | have
conducted experiments on tree swallows breeding in nestboxes around QUBS property
for 3 field seasons (1995-97), where |: i} manipulated cavity size before egg-laying to
determine what size of clutches females would lay in large and small boxes, and ii)
manipulated cavity and brood size simultaneously at hatch to explore how these two
variables influenced nestbox temperature and humidity. Preliminary results suggest
that females lay smaller clutches in smaller cavities. Also, large broods in small
cavities experience very high nestbox temperatures and humidities, particularly when
nestlings are about 12 days old, as predicted by the hypothesis. Yet, cavity size
apparently does not influence nestling quality or fledging success; i.e., despite
experiencing much higher temperatures, young in large broods in smal| cavities don’t
differ physically, or with respect to survivors hip, from young raised in large broods in
large cavities, the latter being "the microclimatically ideal™ environment. Two
chapters from my PhD thesis will be devoted to: i) describing variation in microclimate
in tree swallow cavities, and ii) describing the Cavity Optimization Hypothesis, and the
results of the experiments mentioned above. Other objectives of my thesis now
include: i} testing predictions of the Cost of Reproduction hypothesis, ii) analyzing
annual variation in clutch size, and finally, iii} analyzing the influence of age on
reproduction, all in female tree swallows. To address these topics, in combination
with data | collected since 1995, | have been granted access to Dr. Raleigh
Robertson’s long-term database on banding returns and nest records for tree
swallows, dating back to 1975. To gather useful information from these databases
|, and others, have devoted considerable time at our computers inputting and
manipulating records in preparation for analysis. Data on banding and nest records
from the 1997 field season were the last to be collected that | will include in any
analyses. | hope that each of these three topics will be the basis for a chapter in my
thesis.

My research was supported by an NSERC operating grant to Raleigh Robertson,
and is now funded also by an Ontario Graduate Scholarship.

Assistant: Excellent, patient field and lab assistance in 1997 were given by the
ever-enthusiastic and capable Amy MacDougall, for the second straight year,

Jason Jones - "Conservation biology of a peripheral population: Cerulean Warblers in
eastern Ontario." - Ph.D. Thesis

The major findings of the 1997 field season are as follows:
1. Cerulean Warblers are enjoying high reproductive success in Eastern Ontario.
2. No habitat features appear to be definitively linked with reproductive output but
territory density is positively correlated with output at one of the unmanaged study
sites.
3. Managed sites host significantly lower densities than unmanaged sites but we were
unable to assess breeding success at the managed sites to see if the lower density
results in lower reproductive success.
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i uccess of adult males was lower in managed sites. _ ,
; '?:::wfr: density is positively m"‘?lamd. with canopy closure, maximum tree height,
al area and tree species diversity. _

tﬁil:ﬂ_?:; bezfimated population size for Eastern Ontario is 29,424 palrs_. .

These results are based only on one field season and should be interpreted wnz
caution. Our general impressions from the 1997 field season are that mangg;
landscapes (e.g. forests producing maple s?rup} can support SE”f“mr Sg
populations of Cerulean Warblers. These pupulatmns_ma? not bg as h{_-':ait ly 8s tho Ef
in unmanaged forests but the resuits indicate that this species is Tlemtﬂg ;n snmle od
its habitat requirements. This bodes well for thel development of multip E_._:.:fe h?r:‘
management strategies and provides a reason to view the future of Cerulean a: ers
in Eastern Ontario in a positive light. It is lmpc-rtan'f tcf note that nur1pc»r.~u I—;Elﬁﬂ
estimate is ten times the size of previous estimgtes and indicates f.he magpltude 0 tme
responsibility that Ontario has toward the continental conservation of this vulnerable

species.

Robyn Varey - "Interspecific interactions: Do American Redstarts a".d Red-eyed Vireos
interact aggressively with Cerulean Warblers?" - B.Sc. Thesis

Interspecific aggression between the Cerulean Warbler {De:f-afro:'ca cerulea) ang
two other avian species, the American Redstart (Setophaga r.:_frnmﬂa:l andl Ftedaefvﬁ
Vireo |Vireo olivaceus) has been observed in soqtheastem Ontario. Pupu!atmnsul 1:1 =
three species were observed through the breeding season of 1997, for t'he regu araw
and context of the antagonistic interactions at a site near Queen’s Unuversh‘g\r
Biological Station. Recognizing the Cerulean’s vuinerable status Eln Canada makesh t dns
investigation an important conservation priority. Heteraspecific playback fnet ods
were used to stimulate aggressive responses. Results shﬂ?n_reﬂ overt aggression to _be
faiﬂv infrequent, as there is no threat of mate compatatmn_ an_d all three EIZ:EBIES
occupy reasonably separate niches within the fur_est. Aggressive lntgract:uns always
occurred in close proximity to nest sites which supporis theories of defensive
behaviour around nests as an adaptive behaviour to guard against nest prgdatori
Red-eyed Vireos appeared to be the more dom‘mam‘ :a‘nd most frequent mstugaturh:_)
aggressive interactions. Due to the rarity of antagonistic anmg:ur‘ulters_ , we presume this
present level is not negatively affecting Cerulean Warbler distributions.

Jessie Deslauriers - "QUBS mosses”

As part of the continuing effort 10 develop a reference collection and plarnt list
of the mosses occurring on the Station, for the second year a numbe_r of specimens
were collected and later identified. Thanks to Jason Jones, the specimens included
several collected from a major side branch of an old oak over 20 feet above ground
level. Thus far, 322 specimens have been collected over the last two years. The
sphagnum list remains at one. The acrocarp list includes 1‘22 specimens representing
39 species of 21 genera and 13 families. The pleurocarp list includes 1_99 Fpeclmgns
of 65 species or 32 genera and 14 families. The list now stands at a fairly impressive
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total of 106 species and much of the Station still remains to be surveyed. It is
planned that most of the specimens will be placed in the Fowler herbarium at Queen’s
University, following comparison with herbarium specimens ta confirm identification.

During the course of collecting, a number of specimens of liverworts have also
been accumulated. A handful have now been identified, but further work is needed
in this area and is planned.

During the 1998 collecting period, it is planned to take advantage of the
devastation wrought by Ice Storm ‘98 and concentrate on fallen trees and branches
as a source of specimens normally almost inaccessible.

Publications:

Conrad, C.K., R.J. Robertson and P.T. Boag. 1998. Frequency of extra-pair

young increases in second broods of Eastern Phoebes | Sayornis phoebe). Auk 115:
497-502.

Rooneem, T.M. and R.J. Robertson. 1997. The potential to lay replacement
clutches by Tree Swallows. Condor 99: 228-231.

Barber, C.A. and R.J. Robertson. (in press). Homing ability of Tree Swallows
during the breeding season. Journal of Field Ornithology. (Accepted 27 Sept 1997)

Jones, J. (in press). Occurrence and abundance of chiggers (Acari:

Trombiculidae) on bats (Chiroptera: Vespertilionidae) in Eastern Ontario, Canada.
Canadian Field-Naturalist.

Kempenaers, B., R. Lanctot and R.J. Robertson. (in press). Certainty of
paternity and paternal investment in Tree Swallows and Eastern Bluebirds. Animal
Behaviour (accepted approx. June '97)

MacDougall-Shackleton, E.A. and R.J. Robertson. (in press). Confidence of
paternity and paternal care in eastern bluebirds. Behav. Ecology {accepted June '97).

Dr. Raleigh J. Robertson and Dr. Vicki L. Friesen

M. Lisa Veit - "Genetic structure and gene flow in Cerulean Warblers: A test of the
Source-Sink Model in nature” - M.Sc. Thesis

Species experiencing spatially divided populations across their geographicrange
may exhibit source-sink population dynamics, in which "sink" habitats may be
supplemented by individuals dispersing from more productive "source" populations.
My study investigates the potential for a "source-sink” system in Cerulean Warblers.
Despite an overall trend in population decline experienced by Cerulean Warblers
throughout their breeding range, ongoing research at QUBS indicates that the eastern
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i able or potentially increasing. Three popuiations will be
E::E:EEED?UTE:;?; sl,:ug:,r easterﬂ- Ontario, Tennesseg. and I!Iinuis.f Ehese :é;igf
delineate the upper, intermediate, and lower |at|'l:udlr‘if_1| regions of the sp .
breeding range and will provide an Excetleint Dpfll::rtu:‘uw 'Eu anah,rzeh tl*;eggg?r}?eillg
structure of populations in potential "source” and "sink habitats. 13{33?5 e
season, 29 blood samples were collected from Cerulearf Warblers at 2 .mns Wm:.
an intensive blood collection effort will be cgn:‘:_entrated in all three smh? fﬁ? fom';s s
particular emphasis on Tennessee and lllinois. Molecular researc wln B xsges
examining the degree of genetic strlucture and gene flow among p-:;?}:u;;“ﬂéﬁms
results of this study could have significant cnnservatmﬁ anq manage;'n e
for Cerulean Warblers by detarmining*the e:tent m}::_r;zlg highly produc

i : supplementation of “sink™ populati : ‘ .
mnm.?;;t:cit:! ttt:leank:ptn Dr. Raleigh Robertson, Jason Jones, Bill IMcrLemh,_ l:t:nl:::yen
Varey, and Tim Demmons for their Extrt?meli,r competent and enth.uifaf.n;:r?:;; G
Molecular research is being performed in the laboratory of Dr. Vicki L. ;

Dr. John Smol

"Paleclimnological Research”

i i - " i lopment guidelines for lake
Reavie and Joanne Little Establishing E:aue pme v
i w:t:rshad management: A paleolimnological investigation of four controllakes

This study is designed to reconstruct past c.hangea i_n lake and wg*ite:s:'-:sd
systems using paleolimnological methods. By using fossil data ieigévt‘ a :car;
chironomid remains) preserved in lake sediment cores, past ecological condi Jgntance
be determined. Government scientists are currently using an advanced mass- :. s
model, known as the Lakeshore Capacity Study Trophic State Model (TSM), u: t'n ;
now being adopted in many lake regions to set watershed development!_gu: .Ie: i?:a.l
Bﬂﬁauﬁr these models have not yet been fully evaluated, we use palgn Tnn o0g S
techniques to help evaluate and possibly modify the maodels 10 d-:-:tlermme nw:nmlzke
development can be allowed to occur before af._iversg repercussions uccuhr i g
systems. Our present work in the Opinicon region is designed to mvs_tsngate t ct'a t;i:und
| ~300 year) paleolimnology of four ‘control’ lakes. Hart, Long, Lindsay an ;
lakes are four relatively undeveloped (i.e. little or no hg.;man watershed usg} sys Bmz
within QUBS lands that have been cored for sediment analysis. Diatom awn
chironomid microfossils are currently being assessed from sedimentary profiles. : e
assume these lakes have maintained their pristine stat._sc: they serve as systems {: E:jt
presumably require no rehabilitation measures, and will be compared to c_iegra ».:rth
culturally eutrophic lakes from southern Ontario. years, .hut due 10 thg"rzp:dhgm ed
of woody plants methods of insect sampling and vegetation analysis wi afc a1n9998.
In 1997 no new experimental work was carried out, and none is planned for ;
but all necessary surveys will continue.
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II: Research conducted by non-Queen’s University Personnel in 1997

Dr. Robert L. Baker - Department of Zoology, University of Toronto at Mississauga,
Mississauga. Ontario

“Behavioural Ecology of Aquatic Invertebrates”

My research deals with the ecological significance of antipredator and
antiparasite behaviour of aguatic insects. | am analyzing the selection pressures
(reduced foraging, fewer chances to mate, etc.) that shape the antipredator and
antiparasite behaviour of larval dragonflies and chironomids and | am experimenting
with the role of these behaviours in affecting population growth and life cycles.

My most recent work at QUBS involves antipredator and antiparasite behaviour of
larval damselflies. Dr. Bruce Smith (Ithaca College) and | have shown that, in the lab,
larval damselflies increase their risk of fish predation when they attempt to rid

themselves of parasitic mites. We are currently investigating the importance of this
increased risk under field conditions,

Merrylee McGuffin - "Use of predator cues in oviposition site selection by adult
damselflies of the genus Enallagma.” - M.Sc. Thesis

The purpose of this study is to determine whether adult damselflies have the
ability to recognize and respond behaviourally to fish predators. Fish are a common
predator of larval damselfiies, and some species occur exclusively in ponds and
marshes which lack fish. Other species invariably co-occur with fish, their primary
predator being the larva of large dragonfly species. My study will determine whether
damselfly distribution is maintained, in part, by the ability of adults to detect and
respond to the presence of fish in the water when selecting an oviposition site.

A survey of both damselfly and dragonfiy species is being performed at six sites
on the QUBS property. The species composition will be compared between the sites
which contain fish and those that are fishless in order to establish the distribution
pattern in the area. To determine whether adults damselflies detect fish, | am using
three different species from the genus Enallagma. Males and females are collected
from various sites at QUBS and then transferred to mesh tents which house several
artificial pools containing various predator cues. Oviposition site selection and
duration are observed during the daily flight period. As well, the influence of predator
chemical cues on egg production is being examined in a series of laboratory
experiments. All animals used in these experiments are collected at QUBS.

Assistant: Kit Muma

Publications:

Baker, R.L. and B.P. Smith. 1997. Conflict between antipredator and
antiparasite behaviour in larval damselfiies. Oecologia 109: 622-628.
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Ball, S.L. and R.L. Baker. 1996. Predator-induced life history changes: costs of
antipredat::rr behaviour or facultative life history shifts. Ecology 77: 1116-1124.

Baker, R.L. and S.L. Ball. 1995. Microhabitat selection by larval Ch.irc-nqmus
tentans I[Di;l:tara: Chironomidae): Effects of predators, food, cover, and light.

Freshwater Biology. 34: 101-106.

Ball. S.L. and R.L. Baker 1995. The non-lethal effects of predators al_-nd thf:‘
influence ;f food availability on life history of adult Chironomus tentans (Diptera:

Chironomidae) Freshwater Biology 34: 1-12.

Proctor, H.C., R.L. Baker, and D.T. Gwynne. 1995. Mating hehavigur and
sparmatnphnr:a morphology: a comparative test of the female-choice hypothesis, Can.
J. Zool. 73: 2010-2020.

Forbes, M.R.L., J.M.L. Richardson, R.L. Baker. 1995, Frequency of‘fer:nale
morphs is ra;atad to an index of male density in the damseifly, NVehalenia irene
(Hagen). Ecoscience 2: 28-33.

Dr. Spencer Barrett - Department of Botany, University of Toronto, Toronto, Ontario,
Taiine Sarkissian - Department of Biological Sciences, University of Gal-gar'f.
Calgary, Alberta and Line Magnusson - Department of Plant Ecology, University of
Copenhagen, Denmark

*Evolution of Sexual Systems in Sagittaria /atifolia (Alismataceae)”

We are investigating the ecology and genet!cs of SEXI{H| syrstem_sé in t:Ia i?[:f;:.:
macrophyte Sagittaria latifolia (Alismataceae). Th!s speges |§ of consi era l e |$mrmi
to pl'ant evolutionary biologists because anulatmns differ in thmrfse:tua s;: Iams-
Some populations are largely monomorphic for _gender camp?sed of EDSE?“; dipstinn:t
with male and female flowers. In other pnpulatmnsr gender d:morpfusp‘n wit s
male and female plants in different ratios occur. This pattern of variation is qui :a tﬁ}n
in the flowering plants and may assist in thinking more generally about th_e Ev?d;nce
of combined vs. separate sexes in plants. In m;exual populations there ISEE‘\.; .
that gender modification is size-dependent with increased numbers of far;ua Ez |i| t
male flowers produced as plants get larger. Allozyme studse_s :nfjlcate r!w_ erahet:%n
of selfing in cosexual populations and no evidence of genetic differentiation be
the two sexual systems.

Dr. Mark Forbes - Department of Biology, Carleton University

“Parasitism and Phenotypic Plasticity in Invertebrates and Other Organisms”
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The conceptual framework of my research is life history theory and how it
applies, in particular, to parasite-host-stress interactions and to intraspecific variation
in ecology and behaviour. My research at the Queen’s University Biological Station has
included: developing and testing theory of insect-parasite interactions, developing and
testing ideas about stress-fitness relations (and the use of deviations from symmetry
as indicators of stress or fitness), and testing evolutionary models on the maintenance
of phenotypic plasticity versus polymorphism in insect populations.

Brian Leung - "Developmental stability in relation to parasitism and stress"” -
Ph.D. Thesis

Brian uses mathematical models and empirical tests to investigate whether
deviations from bilateral symmetry can be used as indices of environmental stress
and/or fitness of organisms. He uses damselflies and mites as madel organisms for
empirical tests. Last year, Brian also examined whether nutritional stress influenced
susceptibility of damselflies to their ectoparasitic mites, and/or accounted for the

incidence of damselfly phenodeviants (individuals that lacked normal wings). QUBS
is an important collection site for such laboratory tests.

Gina Schalk - "Phenotypic plasticity of amphibians in relation to pH stress and leech

presence” - M.Sc. Thesis (co-supervised with Dr. Pat Weatherhead - Carleton
University)

The factors favouring the evolution of phenotypic plasticity have been
elucidated in several predator-prey systems. However, the importance of
environmental stresses for expression of certain prey phenotypes is not well
understood. Gina examined whether pH stress influenced ability of amphibian
embryos to show developmental responses to predators. Gina's research may have
implications for population biology of amphibians. In particular, Gina's has implicated
leeches as amphibian predators worthy of further investigation (abundances of some
frog species are inversely correlated with leech abundance estimates) and her work

suggests that pH stress may reduce ability of amphibian embryos 1o detect leech
predators.

Nancy Leonard - "Plasticity in commitment to reproduction in relation to mite

parasitism" - M.Sc. Thesis (co-supervised with Rob Baker - Erindale College of
UofT

Nancy studied whether adult insects show adaptive plasticity in reproductive
effort in response to colonization by parasitic mites. She tested the prediction that
hosts parasitized by Limnochares mites might actually increase their current
reproductive effort, over controls, as a way of ensuring some reproduction before
mites start to engorge and detract considerable energy from their hosts. As predicted,
Nancy showed that some damselfiies groom more than controls once colonized by
mites, but she did not detect any effect of mites on the following traits: male survival,

39

le mate-searching effort and female fecundity. Following work by Wanda Cook and
g:,le Smith a few years ago, Nancy is also examining reasons for biases in mite
parasitism in refation 1o host gender of damselflies.

Assistants: Susan Drover, Chris Yourth

Kerry Hecker - "Morph ratios in damselflies in relation to population density and
prevalence of parasitism” - M.Sc. Thesis

Despite considerable work on the subject, the existence of female-]imitid
olymorphisms in damselflies remains a mystery. Earlier work by myself and Aiq{:p uf
pcgrdam in Spain has indicated that population density may rela:j:e to tt{wf? proa::mku:ui
; i h) in local populations of damselflies. We k
male-like females (one genetic morp L _ (e g 0w
' tism also increases as population density
from other work that prevalence of parasitism :

i ' d by Kerry) that female morphs

eases leading to the possibility (being testec mal
?ﬁt:'ti’:;ir susceptibility to parasites and that this difference resugfs in dlﬁEFEf';;i:‘E‘;
I its (i i in hi ' lations. course, 0

in li traits (i.e. clutch size) in high density popu F Co
Ef:‘:f:ertiﬁwbetwaen the morphs are expected such as susceptibility :to mg!e
harassment. We expect that the complex interplay between fraquwe:r--r:._g«r and intensity
nfputamialhr injurious interactions with males, parasitism b?_wgregar_me protozoans,
and population density might help explain morph ratios at different sites.

Publications:

Schalk, G. and M.R. Forbes. 1997. Sex biases in parasitism of mammals. Oikos
78:67-74.

Leung, B. and M.R. Forbes. 1997. Modeling fluctuating asymmetry in relation
1o stress and fitness. Oikos 78:397-405.

Leung, B. and M.R. Forbes. 1997, Fluctuating asymmetry in relation 1o indicgs
of guality and fitness in the damselfly, Enallagma ebrium (Hagen). Oecologia

110:472-477.

Leung, B. and M.R. Forbes. 1996. Fluctuating asymmetry in ra‘latinn to stress
and fitness: effects of trait types as revealed by meta-analysis. Ecoscience
3:400-413.

Forbes, M.R., Leung, B. and G. Schalk. 1996. Fluctuating asymmetry in
Chanagrfan resolutum damselflies in relation to size, age, and parasituism.
Odonatologica 26:9-16.

Forbes, M.R. and B. Leung. 1995. Pre-fabricated dining shelters as outdoor
insectaries: an assessment using Enallagma ebrium. Odonatologica 24:461-466.
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Theses:

Schalk, G. 1997. Single and interactive effects of low pH and leech

predators on frog embryos and adults. M.Sc. thesis, Department of Biology, Carleton
University, 77 pp.

Dr. Susan Foster - Department of Biology, Clark University, Worcester, Mass.

Thomas Artiss - "Phylogeny, patterns of homoplasy and character evolution in
odonates” - Ph.D. Thesis

My dissertation research examines the systematics of the dragonflies in the
genus Libellula. Using specimens collected at several field sites including the Queen's
Univeristy Biology Station, | have used molecular data to reconstruct the phylogeny
of the group. This phylogeny will be used to examine the evolution of male and female
genitalia. Tremendous interspecific variation exists among genitalia, and basic genitalia
types in males and females may be co-evolving. Alternatively, some studies have
indicated that female genitalic morphology may be evolving to reduce the effects of
sperm displacement or removal by males. | will map morphological characters
associated with the genitalia onto the molecular phylogeny to determine whether male
and female genitalia are evolving together or whether they are evolving in response
to an arms race. In addition, | hope to determine whether homoplasy is common in the
evolutionary history of these characters.

Assistant: Jennifer Cave

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

"Genetic Determinism vs Phenotypic Plasticity in 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. | initiated
an experiment in 1995 to determine the extent to which life histories converge when
individuals from early and late maturing populations are reared in a common
environment. Mature individuals from five populations in eastern and central Ontario
lincluding Lake Opinicon) and one from northern Pennsylvania were captured in the
spring, and individuals from each population were transplanted to artificial ponds at
Cornell University. The offspring produced in 1995 were sampled in early and late
June, 1997 for percent maturity at age (adjusted for body size) and gonadosomatic
indices. Unfortunately, few of the individuals showed any signs of maturity, and this
may have been related to the unusually cold spring weather experienced in the region.
The experiment will be continued for another year, with individuals sampled in the
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f 1998. : .
spring: concurrent experiment conducted in MNR ponds at Westport using replicate

ponds stocked with one early maturing (Little Round Lake] and one |ETE"""ETU“1’:9
(Loughborough Lake) pumpkinseed population was also assessed in 1June 1997. In
this experiment, the differences between the early and late-maturing pﬂpulalt_tf:ur':s
appear to have been preserved in the common pond environment, with most itile
Round Lake progeny maturing at age 2 and few of the Loughborough Lake Dﬂslpﬂlﬁﬂ
maturing at the same age. The Westport Pond resuttsl suggest that among-population
differences in age at maturity is largely due to genetic factors.

Assistants: Gloria Gillespie, Tom Pratt, Mark Wilson

Publications:

Fox, M. G., and A. J. Crivelli. (in press). Body size and reproductive allocation
in a multiple spawning centrarchid. Can. J. Fish. Aquat. Sci.

Bernard, J., and M. G. Fox. 1997. Effects of bt::-cfw.r ;ize and density on
overwinter survival of young-of-year pumpkinseeds (Lepomis gibbosus). N. Am. J.
Fisheries Manage. 17: 581-590.

Fox, M.G., J.E. Claussen, and D.P. Philipp. 1997. Geographic patterns in
genetic and life history variation in pumpkinseed {Lepomfrs gibbosus) populations from
four east-central Ontario watersheds. N. Am. J. Fisheries Manage. 17: 543-556.

Dr. James Fullard - Department of Biology, Erindale College, University of Toronto.

"Insect Sensory Ecology and Neuroethology”

Nadia Napoleone and James Fullard - "Automatic light-sensing near infra-red video
analyses of moth and butterfly flight activity.”

This study involved a novel approach to analyzing flight behaviour. Thrnughnutﬂ}e
summer 27 local species of butterflies and moths were collected _and housed in
outdoor cages over a 24 hour period in order to observe natural day/night cﬁ,rc_les. An
automatic light-sensing near infra-red camera and VCR were used to monitor and
record the flight behaviour of each individual specimen. Flight activity was analyzed
in 10 minute intervals over 24 hours in order to quantify the nocturnality of each
species. Nocturnal behaviour was based on sun and twilight tables as obtained from
the Herzberg Instituted of Astrophysics (National Research Council Canada) for the
Ottawa area. An alternative measure of nocturnal behaviour was bafsed on bat
emergence times. A colony of 800 to 1000 Little Brown bats (Myotis lucifugus)
located in the nearby town of Westport was monitored and emergence times recorded
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to provide an additional definition of "night time" for moths. Using these values,
nocturnal behaviour was measured as a percentage with completely diurnal species,
e.g. Colias philodice (Clouded sulphur), achieving values of 0%, while completely
nocturnal species, e.g. Panthea furcifla |Eastern panthes), achieved values of 100%.
Nocturnality will then be covaried to the eye-size of each specimen to determine
whether eye-size is a good predictor of nocturnal behaviour in Lepidoptera.
Interestingly not all species were observed to be either fully nocturnal or diurnal.
Exceptions include the Gypsy moth (Lymantria dispar) and the Ruby Tiger Moth
(Phragmatobia fuliginosa) of which certain individuals exhibited flight activity during
daylight and/or twilight hours. This suggests behavioural polymorphism and these

species can be classified as neither nocturnal or diurnal, which poses an interesting
statistical problem.

Assistant: Kathleen Pendlebury and Tarah Harrison

Vicki Macdermid - "The ascending excitatory contribution in the tiger moth tymbal
response central pattern generator.”

My work at the Queen’s Biology Station last summer further examined the
tymbal central pattern generator (CPG) in the dogbane tiger moth, Cycnia tenera. The
tymbal CPG is a neural circuit believed to be responsible for a series of ultrasonic
clicks elicited by these moths in response to the echolocation calls of bats (Fullard,
1992). When both pro-pterothoracic connectives in the central nervous system are
intact, the two tymbal nerves bilaterally innervating the tymbal musculature, fire
cooperatively (Dawsan and Fullard, 1995). However, preliminary data suggested that
the tymbal nerves fire uncooperatively following unilateral transection of these
connectives (Dawson, 1995), The effect of unilateral transection of the
pro-pterothoracic connectives was explored further last summer at the Queen’s
Biology Station. Unilateral transections of the pro-pterothoracic connectives were
performed in Cycnia tenera that were caught near the station property. Our results
show that unilateral transection of the pro-pterothoracic connectives elicits firing only
from the tymbal nerve that is ipsalateral to the intact pro-pterothoracic connective.
Furthermore, this nerve continues to fire rhythmically. This strongly suggests that the
tymbal CPG is actually comprised of two bilateral circuits, each responsible for the
rhythmic firing of the ipsalateral tymbal nerve. These bilateral circuits are termed
hemiganglionic oscillators, and have been found to comprise other insect pattern
generators (Ronacher, 1988).

Assistant: Kathleen Pendlebury

Vicki Macdermid - "Effects of the insect hormone, octopamine, on the auditory
thresholds of the underwing noctuid moth, Catocala cerogama".

The second part of the summer was devoted to understanding how
octopamine, a norepinephrine derivative, heightens the tymbal CPG's sensitivity to
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auditory stimulation. We wanted to determine whemer -:Jr_:tnpamine could agt dgﬂt‘:h:
n the chordotonal cells in the moth ear, as previous literature had depncte_ a
2 ine possesses neuromodulatory effects on other chordotonal cells in 1':he
ncmiatr::d (Matheson, 1987). Audiograms were run; before the topical applfcat!c}n
:Ifsitupmrllne in the thoracic cavity 911 Catocala ceragaq?a, jugt ahgr an apﬁzcsalzgnwn
of octopamine, and following a saline rinse 10 the thoracic cavity. : urt:'ES.il:l‘ i
that octopamine has no neuromodulatory effect on the chordotona r;e_s i s g%
This is likely because the chordotonal cells of the ear are Wrap;}?k in :1 '-,;“ne
epithelium that is not likely permeable to large blood borne molecules like octopa ,

Assistant: Kathleen Pendlebury

Dr. Jim Grant - Department of Biology. Concordia University, Montreal, PQ
Stacey Robb - "Home range size in juvenile centrarchid fishes: a feasibility study.”

This field study investigated the feasibility of us_.ing algstorn_er dvef:aah a mea ;‘t‘z
of tagging and, hence, determining the home range size of |uvemiersun lﬁ es mf_tSh
wild. Stacey Robb was able 10 successfully 1ag several hundred |uv&m_l?hsun |rk;
primarily pumpkinseed and bluegill, as small as 20 mm mﬂmta] len_gthr. R el ma'n
lasted for at least 6 weeks and she was able to “recapture marka.ad individua E:I'Ellng
minnow traps or by snorkeling observations, The capturing, tagging and rel:;ap u;aﬂ
techiques seem reasonable so that home range estimates can be made for s

sunfishes in the wild.

Assistant: Andrea Dobrin

Dr. Mart R. Gross - Dept. of Zoology, University of Toronto

"Evolutionary Ecology of Fish Reproduction”

This was the first summer in 24 consecutive years that we did not collect new
data on reproduction and life histories of fish at Lake Opinicon. Our field work was
stalled when my 1997 NSERC Research Grant was reduced, and although the cut was
only about 8% it left insufficient money 10 continue a field program at_Lake _Qp1nncun
in addition to our other work. Since NSERC has acknowledged that their decision was
inappropriate and the cut will be re-considered, | hope that we can continue with our
Uﬁ-—dﬁﬁm field research in 1998. In 1997 we did work with data that had haeg
collected in previous years at Lake Opinicon and additionali papers h?ve been produce
from this. In addition, Bryan Neff has completed the microsatellite analyses of the
bluegill sunfish colony collections from Sandy Bay in 1996.
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Dr. Bart Kempenaers - Konrad Lorenz Institute for Comparative Ethalogy, Vienna,
Austria

"Extra-pair Paternity and Reproductive Behaviour in Tree Swallows"

As part of a continuing collaboration with Dr. Raleigh J. Robertson, who
provided organisational help and assistance in the field, we further investigated the
reproductive behaviour of tree swallows. This year, we focused on the reproductive
strategies of male floaters. Tree swallows show one of the highest levels of extra-pair
paternity known in passerine birds, but extra-pair behaviour is still poorly understood.
Previous studies using various molecular techniques showed that some extra-pair
young are fathered by neighbouring residents, but the majority of the biological fathers
of the extra-pair offspring could not be found. One possibility is that male floaters
father offspring. We investigated the reproductive role of floaters in three ways. (1)
We observed fioater behaviour on a nestbox grid (Hughson's grid) to determine
whether floaters attemnpted to copulate with resident females. This work forms part
of the BSc thesis of Cheryl Bishop (see elsewhere for details). (2) We compared the
reproductive organs of floaters with those of male residents. This study was part of
the BSc thesis of Katharina Peer (see below). [3) At Hughson's grid, we collected
blood samples from all resident individuals, all offspring, and as many floater males
as we could catch. We also collected blood samples from most resident males in
solitary boxes or on neighbouring grids. Paternity analyses with microsatellite markers
will enable us to search the biological fathers of the extra-pair offspring and to
estimate the reproductive success of floater males.

Assistants: Chery| Bishop, Penny Stephens

Katharina Peer - "Reproductive strategies of floaters in tree swallows" - B.Sc. Thesis

Theory predicts that under intense sperm competition selection favours males
that produce more sperm. Comparative studies in birds and other taxa provided
evidence that the level of sperm competition influences relative testes size and Sperm
production. However, intraspecific adaptations to different levels of sperm
competition, for example in populations where individuals follow different mating
tactics, have received far less attention. In birds, populations often consist of
residents and floaters. Floater tactics and reproductive success have rarely been
carefully studied. Katharina assessed the reproductive role of male floaters in the tree
swallow by comparing their reproductive organs and morphology with that of
residents. For this study, a new nestbox grid was set up on the Bracken Tract.
Resident and floater males were collected and their reproductive organs removed.
Dissection and further labwork was carried out at the University of Sheffield (in
collaboration with Dr. Tim Birkhead) and at the Konrad Lorenz Institute.

Assistant: Penny Stephens
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Publications:

Kempenaers B., Lanctot R.B. & R.J. Robertson. (in press). Certainty of paternity
and paternal investment: an experimental approach. Anim. Behav.

Dr. Tom Nudds - Department of Zoology, University of Guelph, Guelph, Ontario
»Eaunal Collapse in Woodland Fragments: Rigorous Tests with Forest Songbirds”

In 1997, Chris Henschel revisited manv,; of 1me si:;f;-rsdsszin rr;n::u:ge Tra:iﬂg%
etation sampling and surveying forest song

iﬁ;ﬂnﬁ :rgest and adjacl:em isolated forest pqtches. Alt!‘mugh my;h has Lbze.;g
made of the decline in species richness of namr_i}mcal, foresbujtencr birds specgzrit
forest patches and attributed the decline to habitat fragmentation, the greatlma] m'g
of these studies used inappropriate controls, if they used any at all, 10 eva;ati thz
effects of fragmentation. After much searching for study areas that woulldha gtr s
best geographic configuration of c{mtiguo_us I'['DrEST (the control) WSUBES ]E;Ifhe
woodlots (the treatments) in the same ecodistrict, t_hsw,r geatled on the - a o
ideal location. Nowhere else could the need for s_panalh.r-ljuxtaposed stu :,: areas ;
would allow for control of other confounding variables, like weather and forest type,

be found in southern Ontario.

Dr. David Philipp (Aquatic Biology Section, lllinois Natural History Surveyl, Dr.
Anna Toline (Utah State University) and Frank Phelan (QUBS)

"Catch-and Release Angling of Largemouth and Smalimouth Bass”

To measure the impacts of preseason catch-and-release angling on th:e,-I
reproductive success of largemouth and smallmouth halssj resear_-:her; angled parenta
males of both species off their nest sites and determined the time it took 10 E&tL{rn.
us:'mil as the leve! of brood predation and subsequent abqndupment rates.dr tunr;g
the angling, aspects of the handling and release, such as time in the boat, distan
from the nest, etc. were varied to assess their importance for mlmmazmg_ negative
effects. ' In addition as an initial step in modeling these impacts, e;penq‘nents to
determine average catch rates of nesting bass were conducted at various sites.

Assistants: Jim Ludden, Cory Suski, Leo Lentsch and Amar Nirwal
"Spawning Dynamics of Largemouth and Smallmouth Bass”
Little is known about the spawning dynamics of large mouth and smalimouth

bass within a season and among years. To monitor the mating and re.produqive
success of individual males of both species and their movements in appropriate habitat
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{lentic for LMB - Warner Lake and lotic for SMB - Mississippi River), nesting and
non-nesting fish were caught, weighed, measured, fin- clipped and tagged to identify
location, and released at the point of capture. In Warner Lake; male bass were tagged
with an individually-numbered PIT (passive integrated transponder) tag. Data on
mating success and success of raising their brood were taken. Within year
movements and among year spawning location fidelity are being assessed.

Assistants: Jim Ludden, Cory Suski, Amar Nirwal
“Largemouth and Smallmouth Bass Reproductive Success "

This long-term study concentrates on documenting the annual variation in
largemouth and smallmouth bass reproductive success. Intensive monitoring of
spawning success and the duration of nesting and parental care behaviors in both

species continued to be documented at Lakes Opinicon and Charleston, and the
Mississippi River.

Assistants: Jim Ludden, Cory Suski and Juile Claussen

"Conservation Zones as Management Tools"

Efforts to assess the effectiveness of voluntary no fishing conservation zones
and permanent sanctuaries to protect bass spawning efforts were initiated in Bob's
Lake, Loughborough Lake, and Lake Opinicon. If important nesting areas are
protected from angling by compliance with peer-enforced designations or regulation,
then does this ensure effective reproduction and recruitment? This research is
supported by the Ontario Ministry of Natural Resources and various interest groups.

Assistants: Jim Ludden, Cory Suski, Jeff Stein, Julie Claussen

Publications:

Kieffer, J.D., M.R. Kubacki, F.J.S. Phelan, D.P. Philipp and B.L. Tufts. 1995,

Effects of catch-and-release angling on nesting male Smallmouth Bass. Transactions
of the American Fisheries Society 124:70-76

Philipp, D.P., C.A. Toline, M.F. Kubacki, D.B.F. Philipp and F.J.S. Phelan. 1997.
The impact of catch-and-release angling on the reproductive success of Smallmouth
Bass and Largemouth Bass. North American Journal of Fisheries Management.

Dr. Usher Posluszny - Department of Botany, University of Guelph, Guelph, Ontario

Jason C. Burnham - "The reproductive biclogy of Hydrocharis morsus-ranae L.
(Hydrocharitaceae):a comparison of sexual vs. asexual reproduction.” - M.Sc. Thesis
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i rsus-ranae L. (Hydrocharitaceae), European Frc-g_;*s bit, is an
a uati:y:';?ﬁ: ;:g\:r:in marshes from Windsor tnlﬂuebEc City. It is one of five
i : lants that has been reported to have had an impact on r_ﬁﬂu:?ai ecosystems
Envasiv?jp This plant reproduces by seeds or asexually by over-wintering buds called
: (j.:ﬂﬂﬂ ;é,st studies have investigated seed production and morphology. cheue_r,
tunﬂﬂ§- ive information concerning the production, viability and growth of seeds in
quﬂﬂtlt‘{ltl n to turions is lacking, This knowledge is required for efficient ma nggamem
mmar:;tar inferences on the evolution and dispersal of this invasive aquau; plant.
?ﬁa objective of this research is to r:nmpalre the two modes of rgprm;l:::;gr; ar:g
hypothesize which one leads to rapid population growth. The Pr?dulm'lnga'du i
ions was studied at QUBS during the summer of 1997. Dngu_nai y individua pl e
tﬁ:r‘:! placed in floating buckets; however due 10 ‘ack.uf water curculapon these pla e
died A second method was developed by examining reproduction bv_ areaf aa;
hiarl;ass. Wet biomass, number and sex of flowers, r;‘urrjthaf a?ﬂﬁ?fﬁﬁ!ﬂﬁi} r::.‘:
i re recorded for thirty-six replicates. _
:?::3?2? E\:I: Elg:-:tee at the Hagan Aqualab at the University of Guelph during the

fall/winter of 1998.

Dr. Peter Sale - Department of Biological Sciences, University of Windsor, Windsor,
Ontario

“Fisheries and Aquatic Studies”

Dean Fitzgerald - "Growth, survival and bioenergetics of young Yellow Perch in
temperate lakes” - Ph.D. thesis

Population estimates of important commercial and re_.-.::reatinnat fisherres WIL!.!IH:
Great Lakes and inland fishes fluctuate widely, and a nlallable tgchmque to pre L::d
abundance is still lacking for all lake types and many hshl species {E‘alarje]n;o 5;}
Chen, 1996; J. Casselman, pers. comm.). Past studtes_have identified t a}
overwinter size is a key factor shaping young-of-year {YD?}‘hsh and abundance o
m year fish, ultimately determining recruitment into the fishery for many s;;esf.;;?
including Yellow Perch (Perca flavescens)(Shuter et al., 158:0; Post and Evansf, : i!a;'
Post et al., 1997). One limitation of these studies was their Tncuslnn I:?kes of sim
size and have collectively failed to address the role of juvenile size-dependent

wintering success across different lake sizes.

mmﬁﬁﬂgu:v is exim‘rning separate cohorts of YOY and age-1 Ya!lu_w Perch 3@055
three scales of lake size (800-1,000 ha; 18,000-20,000 ha; and basins of the Great
m#-ﬁum 1997 to 1999. It will attempt T determiqe whether YOY overwinter
survivalis largely shaped by stochastic (eg. thermal experience) processes E?n:tifur vary
in a predictable manner with density-dependent forces reflected in activity EGSI:
ibﬁﬁﬂﬂgﬂﬁﬂ estimate of cost of foraging, predator avmdance_ 1an
competition)(Boisclair and Leggett, 1989) for a particular lake habitat. Preliminary
m.ﬁ"mrripleted during 1997 within three separate bays (Birch, Cow Island,
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Stumpy) of Lake Opinicon (800 ha lake)} to compare differences in size and growth
rates in YOY Yellow Perch relative to other lake systems investigated (820 ha
Canadarago Lake and 20,000 ha Oneida lake, both in New York state: western basin
of Lake Erie; Canadian side of Lake St. Clair) produced fish with similar size ranges,
weight-length relationships, and adequate sampling numbers within each bay with
limited efforts during each sampling season. This generally supports the observation
of similar growth rates and sizes at the end of the first growing season among these
littoral zones (fish ranged from 5.0 to 7.5 cm fork length and 2.0 t0 3.5 g wet weight
in fall). Further confirmation will be realized through otolith analyses for more precise
estimates of daily growth rates and statistical comparisons of fish size distributions.

Identification of minimum size requirements for overwinter survival has
meaningful implications for helping elucidate factors which shape YOY survival
dynamics in a widely distributed fish like Yellow Perch. Keast (1977) anecdotally
supports the notion of similar end-of-season YOY size based on his studies of Lake
Opinicon perch as well: "The overview emerging is that in mean length at the end of
the first summer in Lake Opinicon fish are equivalent to those of most other
waterways”. The curious fact is that little work has been completed to investigate
this process and the inference made by Keast in 1977. Future work in this project on

Lake Opinicon will involve sampling YOY and age-1 overwintering juveniles during
1998 and 1999.

Assistant: Mike Erhardt

Mike Erhardt - "Erythropoiesis as a sensitive tool for describing growth in freshwater
fishes” - B.Sc. Thesis

There is a need for the development of inexpensive, time efficient and sensitive
indicators to assess growth in natural fish populations. Current methods use nucleic
acid synthesis (RNA:DNA ratios) and/or otolith microstructure analysis. Quantification
of red blood cell production (erythropoiesis) as a surrogate for protein synthesis could
provide a new alternative to these technigues. Rapid growth stimulates
erythropoiesis; a transition from easily identifiable reticulocytes (immature
erythrocytes) lacking haemoglobin to mature erythrocytes. Preliminary studies of fish
blood were completed using Lake Opinicon age-1 centrarchids (bluegills and
pumpkinseeds] during the spring (June) of 1997 to refine blood extraction and
maunting techniques. This work was followed by formal assessment of erythropoiesis
as a tool to describe growth of these freshwater fish in Lakes Erie and St. Clair. Blood
stains were prepared using Standard techniques and cell ratios determined using a
compound microscope interfaced with a microcomputer, with repeated measure to
assure precision in percent reticulocyte estimates. Periods of rapid, intermediate, and
slow growth, represented by changing reticulocyte ratios, correlated well with water
temperature and otolith-derived growth rates for each species. These results support
use of reticulocyte ratios as an appropriate, simple, cost-effective, sensitive alternative
approach for describing fish growth in natural populations.
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Dr. Bruce P. Smith - Biology Dept., Ithaca College, Ithaca, NY
Water Mite Parasitism of Agquatic Insects”

“Systematics of Arrenurus spp. water mites "

Arrenurus is a very large and common genus, with almost 1000 dje,s.t:n;:)zﬁ;pe;:s:
worldwide and about 60 species found in the region of QUBS. Species 3 8 1m;;}ﬂ e
fined by morphology of adult males, while most females an r :
o tibed and unidentifiable. One of my long-term projects has been to assoc:_a‘te
u:e“:; genders and larvae of these species, making it easier to conduct ﬁculcgi;:arl
tam:l behavioural studies on thesefurgaqismsf. th:}:g;ggeszz :::;T:.:s o:ﬂ;l};}h .
entrat i ifyi larvae of species o ;
Bﬁ“w‘? all :gﬁ?:r:ﬂttd:; tn:;::rt"i-‘rsgx;;ui:é.h. Species of this subgenus par‘asit‘ize ndugates, and
make'-f'm?an especially useful system for _studving hnst!parasrtg interactions. The
difficulty identifying mites has been a limiting factor in past studies. : e
Numerous samples of engorged la rvali mitzs wterz ‘iglf:;idag;??st:g:e b
flie rek’s research, below), and raise i ! .
fﬁ?ﬂﬁ f:r:: Eh‘::tu recognize distinguishing Iar?.ral characters for most :fca;z::s j‘f
this subgenus. In the process, three rare species were Ifm‘.md (A. poi: 'saf;ateé
drepanophorus, and A. compactilis), and appear to be specialists on srnla i s
lakes and marshes. Arrenurus drepanaphor@ also was a very ear '; iplfaste;
Wiﬁlﬁiﬂg on Enallagma boreale damselflies, while A. pa!!:c{us sﬂecsallze‘ o b
species. Through this study | discovered two Arrenurl.{s species new to?sme nce
ﬂUBEi region, and an additional one from the Black River at Highway /.

Assistant: Derek Budman

Derek Budman - "Guild structure of damselflies and their parasitic mites”

The purpose of this study was 1o survey damselfly populations and thq_:e rtn?tes
infesting them. Competition theory would suggest that when resources are limiting.
there would be resource partitioning among potentially competing species of mites.
Thﬁh'b'ﬂﬂti‘mls in this project is that guild structure of parasitic mites on damselflies
does not reflect strong competition among mite species; N . -

1. there would be extensive interspecific multiple parasitism (more than o
ecies of parasite on the same host) o

: E.mmt species of mites would be generalists, regularly parasitizing a broad range
of damselfly species. o

' Bﬂm:etflias on the wing were sampled weekly at five sites: Telephone Bﬁﬂ;
Jack’s Marsh, Barb’s Marsh, Two-Island Lake, Dowsley Ponds. A total of 1,8
damselfiies belonging to 19 species were sampled from mid-May to late July, yielding
many thousand larval mites belonging to at least 12 species (identifications are under
wmand at least three species new to science have been discovered), Early
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emergent species apparently avoid most parasitic larval mites: only 1 of 165
Enallagma vernale were parasitized, and one early species of Arrenurus mite
specialized on Enallagma boreale. Enallagma ebrium and Ischnura verticalis were very
heavily parasitized, and individuals regularly carried several different species of mites
(interspecific multiple parasitism).

Publications:

Baker, R.L.and B.P. Smith. 1997. Conflict between antipredator and
antiparasite behaviour in larval damselflies, Oecologia 109:622-628.

Rousch, J.M., Simmons, T.W., Kerans, B.L. and B.P. Smith. 1997. Relative
acute effects of low pH and high iron on the hatching and survival of the water mite,
Arrenurus manubriator and aquatic insect, Chironomus riparius. Environmental
Toxicology and Chemistry, 16(10} 2144-2150,

Smith, B.P. 1998. Loss of larval parasitism in parasitengonine mites.
Proceedings of the Third Symposium of the European Association of Acarologists.
Scheduled for April issue of Experimental and Applied Acarology, to be reprinted in
proceedings, scheduled for publication by Chapman and Hall in summer 1998.

Smith, B.P. 1998. Larval Hydrachnida and their hosts: biclogical inference and
population structure. Proceedings of the 9th International Congress of Acarology.
Invited paper - accepted, waiting for publication.

Dr. C. Anna Toline (Department of Fisheries and Wildlife, Utah State University},
Dr. David Philipp (Winois Natural History Survey) and Frank Phelan (QUBS)

"Movements of Smallmouth Bass in Rivers”

For the last several years, nesting male smallmouth bass have been individually
marked to track individual movements and population changes. This work has
focussed on a chain of pools in the Mississippi River between Miller’s Lake and
Ragged Chute, near Snow Road Station. Results show high nest fidelity among males
who are successful in raising young. Unsuccessful males are much more likely to
relocate between nesting bouts, although long-distance moves are rare. Clouding this
pattern is the replacement of entire cohorts of males between years. It would appear

that small river environments are very demanding environments, with males having
short lives and wholesale replacement of males frequent.

Assistants: Leo Lentsch, Jim Ludden, Cory Suski and Amar Nirwal
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Dr. Patrick Weatherhead - Department of Biology, Carleton University, Ottawa,
Ontario

“Long-term study of red-winged blackbirds”

In 1997 the long-term study of red-winged blackbirds was continued, with most
of the effort going toward data analysis.

Collaborator: Dr. Kevin Dufour

Gabriel Blouin-Demers - "Thermal ecology of the black rat snake (Etaphe obsoleta) in
a cool temperate environment” - Ph.D. Thesis

This project was initiated in 1996 to continue the long-term ecological i_alng
demographic study of black rat snakes at QUBS and 1o undertake a detr;l]l’e
investigation of thermoregulation by this species. Black rat snakes are at the n.?;tn:g

i ' iose to the northern extreme o
i their range in eastern Ontario and ¢ : : :
::llli::’i::nibns Eiagk rat snakes thus experience high thErmoregduliatqr\r cr?s‘ts IT Ejr:;gi
: i .J. General models in therma
i mperatures, short active season, etc.] |

“i:::;hap:specias experiencing such high thermoregulatory costs should not rnt;ure{;st
:Mthl' effort in thermoregulation and thus should have ﬂu::tuat:ng_ ody
temperature profiles. Species that experience fluctuating body temperature profiles a.::E
also expected to demonstrate maximum performance under a broad rangaduf bq y

' icti been adequately tested using
emperatures. These predictions have never |
;nr:‘;ntrinnal snake species. The central goal of my research is j:o understand ‘the
ecological factors affecting body temperature selection tfurag_lng:, rlepmtductmn_
ecdysis) and how the preferences influence habitat use, to gain insight into the
thamur' : egulatory strategies of black rat snakes. | use temperature-sensitive
radio-telemetry to document body temperature selection, habitat use, and movement

Assistants: Heather McCracken and Jana Svec

Kelley Kissner - "Genetic and ecological factors affecting juvenile survival in northern
water snakes” - PhD thesis

The cryptic nature of snakes generally, and of iuue»r::ites gnakﬂs n paﬂéﬂr‘*ﬂ;
means that very little is known about the factors t!_'lat affect juvenile surwyﬂt an ﬂt'ﬂ
this in turn might affect the reproductive behaviour of the adul_ts, Pusgtblﬂ QE“ﬁﬁ:
factors that could affect juvenile survival include parental quality mediated by the
number and quality of males with which a female mates. Potential ecological factors
include neonatal size, influenced by female investment decisions, and time of 1t:~rr't!'!:f
influer '_:"'I-"'ii"l' part by female behavioural thermoregulation. | will use a combination o
m analyses and mating and rearing experiments tp EKEF‘I’][F’IE t_he fagnlgs
affecting survival of juvenile northern water snakes. Survival of juveniles will be
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monitored using individuals maintained in outdoor enclosures, complete with ponds
and hibernacula, located in the Hughson tract.

Assistants: Dr. Greg Brown, Jana Svec, and Heather McCracken
Jana H. Svec - "Factors affecting road mortality of snakes” - B.Sc. Thesis

Several studies have shown that road mortality could be having a negative
effect on snake populations. My goal is to look at the factors affecting road mortality
of snakes while attempting to determine if roads are having similar negative effects
on the snake populations in the Rideau Lakes area. | propose that these factors are
movement associated with foraging, nesting, hibernation, and the dispersal of young,
and the use of roads for thermoregulation. Based on the results | obtain, an additiona)
goal is to develop management policies that reduce road mortality. Possibilities include

public education, management of traffic patterns, and modification of roadside
habitat.

Assistants: Gabriel Blouin-Demers, Greg Brown, Kelley Kissner, Heather McCracken

Lori Macadam - "Fluctuating asymmetry relative to habitat quality in
bulifrogs” - B.Sc. Thesis

Substantial evidence exists that when animals are stressed during development,
bilaterally paired traits that would normally develop symmetrically can become
asymmetric. The goal of this study was to compare the degree of asymmetry in
several bilateral characters in bull frogs sampled in the Rideau Lakes area around
QUBS, with frogs sampled in Jock and Rideau rivers near Ottawa. Previous
toxicological work on the Rideau lakes frogs indicated that these frogs are relatively
free of contaminants. By contrast, extensive urban and agricultural runoff in the
Ottawa area was expected to produce high levels of contamination. Preliminary

analyses have confirmed that frogs in the Ottawa area are less symmetrical than
Rideau Lakes frogs.

Publications:

Brown, G.P. and P.J. Weatherhead. 1997. Effects of reproduction on survival

and growth of female northern water snakes, Nerodia sipedon. Can. J. Zool. 75:
424-432.

Dufour, K. W. and P. J. Weatherhead. 1998. Bilateral symmetry as an indicator

of male quality in red-winged blackbirds: associations with measures of heaith,
viability, and parental effort. Behav. Ecol., in press.

Dufour, K. W. and P. J. Weatherhead. 1998. Reproductive consequences of
bilateral asymmetry for individual male red-winged blackbirds. Behav. Ecol., in press.

B3

998. Bilateral symmetry and social
K. W. and P. J. Wemherhead: 1 net .
d in;ucf:?;lcaptive male red-winged blackbirds. Behav. Ecol. Sociobiol., in press.
om
Montgomerie, R. and P.J. Weatherhead, 1997. How robins find worms. Anim.
Behav. 54: 143-1 51.

Prior, K.A., H.L. Gibbs and P.J. Weatherhead. 1997. Population gen;n?:
tunturzoh:\ tl:ieublack rat snake: implications for management. Conserv. Biol.
s1r

11:1147-1158.

Weatherhead, P.J. 1997. Breeding synchrony and extra-pair mating In
red-winged blackbirds. Behav. Ecol. Sociobiol. 40: 151-158.

7. Genetic estimates of annual and
' herhead, P.J. and P.T. Boag. 1997. C : :
Ii‘fetimawr:?m?:luntive success In red-winged blackbirds. Ecology 78: 884-896.

Weatherhead, P. J. and S. M. Yezerinac. 1998. Breeding synchrony and
extra-pair mating in birds. Behav. Ecol. Sociobiol., in press.

Yezerinac, S.M. and P.J. Weatherhead. 1997. Extra-pair ma_ting1 piuﬂ;ﬁage
coloration and s;.'nxual selection in yellow warblers (Dendroica petechia). Proc. Roy.

Soc. Lond. B 264: 527-532.

Yezerinac, S. M. and P. J. Weatherhead. 1997. The _effea:ts of wnchmny"and
individual qualitv,: on extra-pair mating strategies in the socially monogamaous yeliow
warbler. Anim. Behav. 54: 1383-1403.

Theses:
Brown, G. P. 1997. Sexual size dimorphism and demography, thermoregulation

and mating activity of northern water snakes (Nerodia sipedon). Ph.D. Thesis.
ﬂnpuﬂﬁmt of Biology, Carleton University, Ottawa, Ont.

Dufour, K.W. 1997. Symmetry, quality and sexual success in red—wir;}ged
blackbirds. Ph.D. Thesis. Department of Biology, Carleton University, Ottawa, Ont.

Prior, K.A. 1997. Conservation biology of black rat snakles: ecoio?itial,
nographic, and genetic approaches. Ph.D. Thesis. Department of Biology, Carleton

Uhhmﬂtv. Ottawa, Ont.

Schalk, G. 1997. Single and interactive effects of low pH and Ieec;t p;:edf;r}s
on frog embryos and adults. M.Sc. Thesis (co-supervised with M. R. For .
ment of Biology, Carleton University, Ottawa, Ont.
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Summary of Conference, Meeting and Field Trip Use of QUBS in 1997 mary of Conference, Meeting QU
Organizer Function Number of Duration i6is Number of Duration
Participants Funct Sarticinants
: -1
:{m Hammﬁc o Skén: ‘;lgﬁ?mm and 10 Jan 28-30 Algonquin to Aditondacks 20 Nov 14-18
?&;:;.-;mmj BJL:ZE {Population Ecology) 18 Feb 1-2 Student Leadership Retreat 15 ‘Mov 22-23
Dr. 4, Szeicz Geography Field Trip 16 Feb 2
(Queen’s - Geography)
Dr. A. Crowder Elderhostel Program 20 April B
{Queen’s - Biology) Emerging from Hibernation
Jason Jones Eannun Warbler Monitaring 18 April 28
(Queen’s - Biology) Workshop
Jacqueline Elfiott Enrichment Studies - Freshwater 19 May 8
{Queen’s - Binlagy) Fish Communities
Jim Complak OAC Biology Field Trip - 10 May 15
{Holy Cross H.S. - Kingston) Fish Evology
Dr. R. Harmsen Workshop on insect population 7 Aug 16-23
{Queen’s - Bislogy) dynamics
Doug Archibald Geology 221 (Geological Field 38 Sept 17-18
{Queen’s - Geology) Methods) Field Trip '
Dr. L. Aarssen Biclogy 302 (General Ecology) 74 Sept 20-21
{Cusen's - Biology) Weskeng
Shane Queen's Cross-country Team 27 Sept 26-27
(Queen’s - Track! Training Weekand
Dr. V. Remenda Hydrogeology Field Trip 41 Sept 27
(Queen's - Geologyl '
Dyr. J. Szeicz Geography Field Trips €6 Sept 27-28
{Queen’s - Geography)
Jefi Ruttan Figld School 36 Sept 29-30
iBell H.5. - Nepean|
Dr. L. Aarssen Biology 302 (General Ecologyl 83 Dct 4-5
{Queen's - Biology) Weekend
Dr. J. Smol Biclogy 335 (Limnoloay) 65 Oct 4-5
{Queen's - Biology| Field Trips
Dr. D. McQueen ES 5112 (Environmental Science} 27 Oct 18-19
[York U. - Bislogy) Fietd Trip
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Documentation of Use of QUBS in 1997 - User-Days

Documentation of Use of QUBS in 1997 - User-Days (continued)
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== = e BastTe —“ Branuate omaroata o ‘T
E User Sismrea) Baun Das L_':;:d‘:f: Annistes TOTAL User i
INTERNAL (QUEEN'S) RESEARCH Concordia University 0 0 51 7 L —
Aarssen 5 0 46 36 87 ( Grant
Eckert 7 o 2 73 g2 s+ of Windsor 16
Friesen 0 0 42 0 42 u"s :"'" : 0 0 % e
Harmsen 2 (4] 0 8 10
Keast 79 0 0 0 79 401 13 820 1126 2360
Leggett 2 50 9 209 270 Total External
Montgomerie a (4] 4] 3 11
53 4308
Phelan n/a 0 0 99 as 579 63 1413 22
Ratcliffe 4 0 259 263 526 Total Research User-Days . i
Robertson 70 0 238 430 738 PR a7 79 42 5
Smol 1 0 7 6 14 % Queen’s &
Total Internal 178 50 593 1127 1948 A Ko Gver's 69 21 58 50
EXTERNAL RESEARCH A
University of Toronto
Baker 4 0 81 BS 170
Barrett 0 0 0 26 26 _ 2712
Fullard 61 0 4 295 360 USER-DAYS IN TEACHING ACTIVITIES
Carleton University NEERENCE AND FIELD TRIP USE 655
Forbes 73 0 158 79 308 ") CONeEr
Weatherhead 60 5 464 281 810 OTHER® 1394
Minois Natural History Survey g
Philipp 63 8 5 80 156
University of Guelph g
Bogart 0 0 2 0 2 GRAND TOTAL USER-DAYS IN 1997 9069
Nudds 0 Q & 7 12
il ¢ 2 L. 2 12 {* QUBS staff, family and their visitors are not included)
Konrad Lorenz Institute
Kempenaers 50 ] 0 144 194 (** up 8% from 1996)
Ithacs College
Smith 63 0 0 62 131%
Trent University
Fax 0 Q 3 & 2
Utah State University
Toling 21 ] 0 21 42
MecMaster University
Gibbs 4] D 4 (o} 4 s
Clark Lhivamﬂv
Fostsr 0 0 25 25 50 N
- ——— — —
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Seminars 1997
Thursday May 8

Ruth Woodward (Dept. of Biology, Queen's University)
"Song repertoires of Cerulean Warblers"

Thursday May 15

Dr. lan Jamieson (University of Otago, New Zealand)

" Costs, constraints and conflicts of shared reproduction in a communally breeding bird, the
Pukeko™

Thursday June &

Dr. lan Jamieson [University of Otago, New Zealand)
"The conservation and Mmanagement of the fiightless Takahe - one of New Zealand's most

endangered birds"
Saturday June 7

Dr. Howard Reinert (College of New Jersey)
"Behaviour and ecology of Timber Hattlesnakes™

Thursday June 12

QUBS Graduate Students (Thomas Artiss, Steve Cooke, Gabriel Blouvin-Demers, Kerry Hecker,
Kelley Kissner, Nancy Lemon, Merrylee McGutffin, Scott Ramsay, Wally Rendell, Scort Tarof, Lisa Veit)
“Research Snapshots 1997: Topics, tactics and progress"
Thursday June 19

QUBS Honours Thesis Students
"Research Snapshots 1987: Topics, tactics and progress"

Thursday June 27

Deb Hume {Dept. of Biclogy, Queen's University)
"Asymmetry and attractiveness in humans: What's hot and what's not”

Thursday July 10

Dr. Allen Keast (Dept. of Biology, Queen's University)
"Flora and fauna of the Facific: Origins and evolution™

Thursday July 24

Gina Schalk (Dept. of Biology, Carleton University)
"Single and interactive effects of loww pH and leech-predators an frog embryos and adults"

Friday July 25

Turid Forsyth (local artist/photographer)
"Drawing from Nature: The artist’s portfalic™

S308montperso

dation Clarses - Hﬂmg ﬂﬂfj"
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Fee Schedule for 1998

- Meals only

-ne obligation for chores _
-?:fmdei obligation for chores on a rotating schedule

-dormitory (White House or Curran Cottage)

-small cabin
-medium cabin (Cabins 3, 8, 9, 10, _}4}
-Iarg:emn::bin (Cabins 12, 15 and White House Apartmeni)

-Corrage (Keast, Earl, Sumac or Maplewood)
Xl ! I Ly

-weekly R&B for field courses - includes a lab fee
' -24 hr. room and board
i -breakfast or lunch only
inner o )
fvmzighfnjicmmadwfm - academic purposes
-overnight accommodation - non-academic purposes

' groups and conferences are negoriated directly with the Manager or Director

895 /week - includes maintenance from normal use - gas and oil not included

il for one day renzal ;
: gas and oil f*:l; nﬁg;g ated directly with the Manager or Director

r or Posi-Docioral Fellow)
non-Queen’” isiant _
Qﬂ?:*-;:?;;ﬁ bench fees may be waived or reduced upon written

0 charges for boar renial, direct sales fe.g. equipment) and all
board from casual users.
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