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Introduction
The year 2008 was notable as the beginning of negotiations with Nature Conservancy of
Canada pertaining to the Elbow Lake Property and the establishment of an Endowment Fund for
the station. The former was triggered last year by the intention of Hewlett-Packard to sell their
corporate retreat. The latter was in recognition of tight fiscal times and a need to maintain vital
and flexible funding into the future.
In 2008, total user-days approached the 10,000 mark, coming in at 9,821 user-days (userday data are displayed in tabular form on pp 51 - 52). It was a very busy summer at QUBS!
Overall, use was up 4.5% over 2007.
On average, 50 researchers (professors, graduate students, honours students and
assistants) were in residence through the summer (May through August). Abstracts of 2008
research projects and documentation of the personnel involved are to be found on pages 16
through 45.
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In teaching activities, QUBS hosted 7 modules (12 weeks worth of modules) in the
Ontario Universities Program in Field Biology (OUPFB). 3 of these modules were presented by

Queen's instructors and 3 by instructors from other institutions (one course was a collaborative
effort between Queen's and Ottawa U.).
In spring, Melissa Lafreniere (Queen’s Geography) organized a five day Geography Field
Course at the Station. Jim Ludden (a QUBS alumnus) brought a midsummer field course to
QUBS from College of DuPage (Glen Ellyn, Illinois). In fall, Ted Thomas and his associates
from North Park Collegiate-Vocational School in Brantford brought an elite group of high school
students to QUBS for several days of field modules.
A summary of conference, meeting and field trip use of QUBS in 2008 appears later in this
report (pp. 46 - 47).

Thousand Islands - Frontenac Arch Biosphere Reserve
QUBS continues involvement with the local Biosphere Reserve. QUBS properties
contribute to education, research and conservation programs within the Biosphere Reserve. The
Biosphere Reserve recognizes the attributes of the Frontenac Arch and promotes wise land use
and sustainability within its borders.

MAJOR GIFTS
Baillie Family Chair in Conservation Biology
Dr. Paul Martin continues as Baillie Chair. He and his students focus on a variety of bird
species and avenues of investigation which involve behaviour, phylogeny, population status and
conservation. A summary of current topics of research is found later in this report.

William C. Brown Research Endowment Fund
The Brown Fund is used to augment research opportunities at QUBS.

The Queen's Land Trust
At year’s end, the Queen's Land Trust has a capital balance of about $100,000. While
still far short of the ultimate goal of an endowed fund of $1,000,000, the current fund does offer
assurance that if a parcel of land that is integral to QUBS should be opened for potential
development, QUBS would hopefully be in a position to act. In addition, the income from the
land trust helps to cover costs of maintaining the extensive land base at QUBS

Endowment Fund

It has become increasingly apparent that novel ways of augmenting the QUBS budget
had to be found. Tight fiscal policies constrain university budgets and cost-recovery rates can
only go so far before becoming a deterrent to users. As a result, QUBS Director, Dr. Bruce
Tufts, has proposed the establishment of an Endowment Fund. This fund is intended to provide
supplemental funding for activities, programming, equipment as needed at the field station. An
initial target of $1M has been set. The concept is that the principal of the fund would be
untouched and the interest earned available to offset costs or enhance amenities for the field
station.
On November 1, 2008, a special kickoff dinner at the Operations Centre was organized.
Some 65 attendees enjoyed drinks and dinner and a talk on the importance of field stations by
well-known scientist Dr. Brock Fenton (University of Western Ontario) and himself a QUBS
alumnus. Donations have started to come in. At year’s end, the fund sat at $25,000 – a great
start!

Kingston Field Naturalists Scholarship
The Kingston Field Naturalists have always had close contact with the field station.
Recognizing that there is considerable overlap in the aims of the two organizations and that
QUBS is the training ground for future biologists, educators, wildlife managers, environmental
consultants and conservationists, the KFN instituted a scholarship to be awarded annually to an
undergraduate involved in research at the field station.
KFN President, Chris Grooms, presented a cheque to QUBS Director, Dr. Bruce Tufts
during the Open House in July. Dr. Tufts thanked the KFN for its generosity and support of

development of high quality personnel at the field station. Dr. Paul Martin, Baillie Chair in
Conservation Biology addressed the audience, thanking the KFN for their involvement and he
introduced the first summer student receiving the award, George Stirrett-Wood. George spent
the summer working with Dr. Martin on local warblers.

KFN President Chris Grooms, QUBS Director Dr. Bruce Tufts and Dr. Paul Martin – Open House 2008

Community Dinner
Our first annual Community Dinner was held in August. This is another means of
involving the local community in activities at the field station. The event centres around a social
and a dinner highlighted by a presentation on natural history or related topic. In this inaugural
year, Mike Runtz (Carleton University), a local naturalist and photographer presented an
illustrated talk around some of his favourite slides. The 65 in attendance enjoyed his lively
presentation and his quips. The establishment of our Endowment Fund was outlined by Dr.
Bruce Tufts and sparked initial donations at the event. As a means of forging links with the local
community and as a means of fundraising, the dinner was a success and will likely become a
regular event.

Warner Lake Ecological Observatory (WLEO)
Lightning strikes, technological failures and muskrat activity (chewing on cabling) have
conspired to threaten the usefulness of the hydroacoustic array in Warner Lake. Repairs to
cabling and receivers were made to enable continuing research work under Drs. Cooke
(Carleton), Arlinghaus (Germany) and Epifanio (Illinois Natural History Survey). Focus of the
work in bass is now on vulnerability to angling and on pumpkinseed sunfish behaviour.

SCHOLARSHIPS AND BURSARIES
There are a number of awards available to QUBS researchers. Among these are :
 Wes and Dorletta Curran Memorial Award
 Karen Huntley Memorial Award
 Alexander and Cora Munn Summer Research Award
 J. Allen Keast Lake Opinicon Undergraduate Research Fellowship Endowment Fund
 Kingston Field Naturalists
Details of these awards and application procedures are available through Queen's
Registrar http://www.queensu.ca/registrar/awards/toolbox/ArtsSciAwards.htm

Dr. J. Allen Keast in the Rhino at Lindsay Lake – Fall 2008

QUBS Outreach Programs
Seminars
Seminars continue to be the backbone of outreach programs at QUBS. The weekly
Wednesday night seminars continue to be popular. A summary of seminars for 2008 is found in
pp. 51-52.

Open House
The 37th annual Open House was held on July 6, 2008. The event was very wellattended, with about 500 visitors. QUBS regulars offered tours of the station and displays of
current research projects.
The 2008 version of the Community Newsletter (25th edition) was distributed to some
1350 households and cottages in the Chaffey's Lock, Elgin, Perth Road, Massassauga Road and
Hutchings Road area. This annual circular serves much the same purpose as the Open House,
providing information to those interested but unable to attend the Open House itself.
Outreach activities have become a part of the mandate of QUBS, providing educational
and research opportunities and information to a wide audience. Outreach activities are an
important part of the continuing success of the field station. By way of outreach activities,
interested neighbours become stakeholders in the field station itself. The contacts developed are
instrumental in maintaining close relations with the local public and in enlisting broad-based
support of the field station and its activities. Without the continuing support of the local
community, opportunities at QUBS would become somewhat restricted.

QUBS Logistical Support
GIS/GPS and SWEP
This year at the Queen’s University Biological Station Stephanie Barr and Kay Wakeman
held the position of Geographic Information Systems (GIS) and Global Positioning Systems
(GPS) technicians. They were hired through the Summer Work Experience Program (SWEP).
This position provides students with the opportunity to further improve upon skills learned in the
classroom and apply them to a field setting.
An ongoing task throughout the summer for the students was to repair and maintain the
computer network and internet connections at QUBS. This was done through interaction with
Queens’s IT as well as the local internet service providers. This included replacing the Ethernet
cable to the Curran library that had been chewed by a mouse over the winter, running Ethernet
cable to the boathouse and radio tower to service a new underwater fish camera and a vegetation
canopy camera. Smaller maintenance jobs included resetting the internet when it went down and
keeping computers virus free.

Stephanie and Kay completed several GIS projects for the station over the summer. One
of these projects was to map the new Nature Conservancy of Canada property (formerly owned
by Hewlett Packard) surrounding Elbow Lake. This involved gathering data regarding lot and
concession lines and various survey maps. All of the Quickmaps were updated to include this
property. Similar to this was the mapping of the old Opinicon Village and Phosphorus mine in
the area. Maps from 1882 were georeferenced to modern day digital maps and were used to
located landmarks such as the old mine shaft and foundations of old buildings that still exist
today. The biggest GIS project that Stephanie and Kay undertook this summer was to gather
data about the soil type and geology in the QUBS area and create a wall display. The data were
obtained through the map library at Queen’s and displayed in a way that is conducive to making
comparisons among the maps. This will help researchers find unique habitats and will be of
general interest around the Station.
The GIS/GPS students also assisted researchers with GPS/GIS in their projects. This
included mapping American Redstart nest locations as well as Bluegill Sunfish nest locations
and assisting in analyzing spatial data for the Golden-winged Warbler project. They also
mapped rock outcrops for a study on the Columbine plant, which grows in rocky areas. This
required Stephanie and Kay to conduct planning sessions in order to determine the best time to
go out in the field to get the most accurate data possible. They also compared different GPS
units to determine which field unit (“rover”) was best under different circumstances. When the
field courses came to the station the students prepared a presentation on GIS to introduce the
students to GIS and help them in their individual projects.
The student technicians participated in community outreach projects by creating the
community newsletter, putting up flyers about the open house and creating informative poster
displays about the station and GIS for the open house. The open house was held on July 6th this
year and Stephanie and Kay talked to many members of the community about GIS and the GIS
projects being conducted at the station.

Acknowledgements
In 2008, Greg Bulté was hired as Programs Assistant from mid-April through midAugust to start to develop increased outreach programming at the field station.
QUBS has become a very busy field station with a multifaceted role to play in research,
education, conservation and outreach. A lot of the success of the station is due to the dedication
of our staff in core roles, especially general maintenance and foodservice. Thanks to Roger
(Rod) Green, our Maintenance Assistant, our Food Service Staff – Marg Phelan (Head
Cook/Kitchen Manager), Stuart Davison, Kelly Lyttle, Linda Harber, Nancy LaPointe and
Stephanie Davison, our cleaning maven Michelle Phelan and our late-season dishwasher
Elizabeth Franklin.

Hughson/Reid Property
On Sept 15, 2008, we utilized funds from the Land Trust to purchase this 5.1 acre plot.
The property was owned by Linda (Hughson) Reid and her husband Mike. The property is
essentially a building lot left to Linda by her parents, George and Beatrice Hughson. Realizing
that they were unlikely to build on the lot, Linda and Mike decided to sell. The purchase was
arranged for $30,000. The lot is mostly low, wet field with some upland woodland on the
eastern side adjoining QUBS landholdings flanking the Post office gate Lane.

Animal Care, Safety and Training
Animal Care
In November of 2001, a specific policy on animal care was put into place for QUBS. The
policy meshes animal care at the field station with University Animal Care Committee (UACC)
protocols and approvals. All QUBS users must adhere to the QUBS policy guidelines
(http://biology.queensu.ca/~qubs/AnimalCare.pdf).
As ethical field researchers and educators, animal care issues are of paramount
importance and the welfare of any animal which is the subject of either field or lab study must be
foremost in planning and procedures.
Summary of requirements and procedures (get the full policy at website above):
 All activities involving vertebrates must obtain UACC approval
 Activities include: collecting, capturing, tagging, marking, handling, biosampling and
housing
 Housing is short-term (less than thirty days)
 Non-Queen's researchers must provide a copy of approved protocol(s) from the home
institution along with Animal Use Data Form (AUDF) to Queen's UACC for review.
 Copies of all protocols will be kept with UACC and at QUBS
 Copies of permits should be filed with UACC and QUBS
Dr. Bonnie Beresford is Queen's University Veterinarian and Director of University
Animal Care. She is available for discussion of animal care issues at beresfor@queensu.ca.
UACC communications can also be accessed/delivered at UACC@queensu.ca or via Natalie
Kolomeitz Douglas, Secretary UACC

Off-Campus Activity Safety Policy
As of September 2004, Queen's University has adopted a new Off-Campus Safety Policy
(OCASP) which supersedes the previous Field Safety Policy. Under the new policy, QUBS is
considered to be off-campus, so all of the provisions of the new policy apply to activities at
QUBS. The policy document and supporting material can be accessed at
http://www.safety.queensu.ca/policy/activity.
All Queen's Principal Investigators are required to complete safety planning records in
advance of arrival at QUBS, which include risk assessment and risk management. Further, PIs

must conduct information sessions with their field and/or lab workers and establish principles
and procedures for safety in the field and/or lab. Non-Queen's PIs should undertake a similar
process using the materials provided by OCASP as a guideline.

Workplace Hazardous Materials Information System
Queen's University has made it mandatory for all employees to have current training and
certification under WHMIS. Under new regulations, all lab workers must have training and must
renew this training each year. Even office workers and others not directly working in labs must
have exposure to WHMIS training. If a lab uses any chemicals at all at QUBS, it is imperative
that all lab workers have WHMIS training. Please arrange for this well before arriving at QUBS.
QUBS is not an appropriate place for extensive chemical usage. Each PI must supply a
list of chemicals brought to QUBS when application is made for space. All chemicals brought to
QUBS must be accompanied by current MSDS (Material Safety Data Sheets). These sheets
must not be more than 3 years old. Place MSDS sheets in the binders at the entrance to your lab.
Bring only small amounts of chemicals to QUBS. Discuss appropriate safe storage,
handling and proper disposal with QUBS safety officer, Manager Frank Phelan.

Watercraft Safety
In compliance with current legislation, all users of QUBS motorboats must have proof of
operator competency. There are a variety of means of obtaining proof of competency, via local
courses or web-based training/testing. A good place to start looking for information is the
Canadian Coast Guard (http://www.ccg-gcc.ca).
Particular care must be taken when operating QUBS boats, both for safety reasons and
because of visibility. Our boats and personnel are easily identified. Therefore, operation of
these vessels must be beyond reproach.
Regulations are currently changing. Under new legislation, all QUBS vessels will be
considered as commercial vessels. Transport Canada will soon recognize only two classes of
vessel - either pleasure craft or commercial craft. Inspection and certification of all QUBS boats
will need to be done by Transport Canada. Our two new pontoon boats (DMH II and DMH III)
have arrived and are ready for use. These vessels must be piloted by a captain with MED A3
training and are limited to 11 persons (10 passengers and the captain).

All-Terrain Vehicle Safety
All-terrain vehicles are considered research tools at QUBS. While ATVs are useful tools,
especially when equipment must be carried into remote areas, ATVs are also expensive and
potentially dangerous. All operators must take a training program before operating ATVs. Proof
of training from an established authority is acceptable. For those requiring on-site training,
QUBS uses the program developed by 4-H Clubs. Study of safety material and passing a written
test, followed by a practical test aboard an ATV is required.

Drinking Water Safety
In the aftermath of Walkerton, stringent regulations were put into place for all water
systems in Ontario. QUBS has complied with these as a small, non-municipal drinking water
system with a well supply.
To obtain compliance, the following has been done:
 Inspection by a professional engineer (March 2002)
 UV units installed to treat all incoming well water
 Certification of QUBS staff in operation of small drinking water systems (June 2002)
 Biweekly water testing for microbiological parameters (Accutest - Kingston)
 Multiparameter test of chemicals, minerals, pesticides and radionuclides (June 2002)
 Weekly check of water treatment equipment
 Replacement of main septic field as suggested in Engineer's report (fall 2003)
 Annual report filed with Ministry of Environment (May 2004)
 Application to halve the frequency of sampling (May 2005) - we sample water for
microbiological parameters every two weeks
We are fortunate that our well provides a good quantity of quality water. Nevertheless,
QUBS is in full compliance with current regulations and staff make every effort to ensure the
continuing safety of our drinking water.

Fire Safety
QUBS users are probably unaware that monthly fire and general safety inspections are
undertaken by QUBS staff at the first of each month. All fire extinguishers, alarms, monitors,
first aid kits, eyewash stations etc. are checked in all labs and accommodations. In the process, a
check for any and all safety hazards is made across the station. The portable fire pump is also
tested and emergency procedures reviewed. When possible, familiarization tours with the local
volunteer fire department are conducted so that they can appreciate the requirements of QUBS
before arriving during an emergency.
QUBS staff is committed to providing a safe environment at QUBS.

Renovations and Additions
Cedar Cottage – This newest super-insulated cottage was completed this year. Finishing
included: electric furnace and heat recovery ventilator (Foley Mountain Mechanical – Westport),
drywall (Bob McCumber – Seeley’s Bay), kitchen, bathroom, painting, plumbing, basement
insulation, well (Jack Knox Well Drilling – Glenburnie), landscaping, interior finishing,
driveway, drainage, soffits on overhangs
New Cabin 11- Old Cabin 11 was removed and a new cabin built with an overlook to the lake.
This necessitated some cement block piers to raise the cabin for a great view out toward Lamb
Island. A coat of stain was applied in fall to complete the job.

New sewage pump – The main chamber pump gave our mid-summer, so a new one was installed
by Bob Bolton (Robb McManus Contracting – Portland)
Lodge painting – Rick Day (Lyndhurst) undertook to stain the exterior of the Operations Centre.
Only 8 years in, but painting was badly needed.
To comply with new regulations for transport and storage of gasoline, we removed the old gas
tank and replaced it with a new, certified tank, ground-mounted on a new cement pad. The new
tank is fitted with a manual pump to comply with new regulations.
A new riding lawnmower was purchased (Kubota T1880) from Weagant Farm Supplies
(Brockville)
After the old combustion chamber was showing cracks, a new furnace, heat pump was installed
in the Manager’s house by Triheat Anglin (Kingston)
The Lakeside Lab (old Tankhouse) received a coat of stain in fall to complete its facelift.
A new dehumidifier was purchased and installed in the conference room of the Operations
Centre to aid in dealing with poor circulation and humidity issues.
Brunet Heating and Cooling (Kingston) improved the air distribution system in the basement of
the Operations Centre. This included new inlets and pickups in the conference room, and storage
room and new supply to the computer room.
New translucent panels replaced the old ones in the overhangs of the workshop. The old ones
were only 23 years old.
A new stove and convection oven were purchased for the main kitchen. The stove was to have
been replaced as part of the new building in 2000, but because of limited funds, we simply had
the old one reconditioned. At least we got 8 more years out of the old one before replacement.
The deteriorating insulation in the old stove, especially underneath, became a fire hazard and had
even charred the floor tile.
A fallen tree necessitated repairs to aquarium pumphouse in late summer.
In early winter, a truck badly damaged our road sign, so the company responsible paid for new
signposts. We elected to replace the sign itself as part of a complete overhaul.
In summer, Chapman’s Pumps overhauled our well system to address the problem of excess air
in the system.
In late summer, the Big Barge, the Rappicion was sold. This was a project of Bruce Cameron
who designed and built it for us. The Remedial Action Project in the Bay of Quinte rented it
from us for a few years, which paid for all of its construction and outfitting costs. It served very
well as a platform for large groups until Transport Canada changed its rules for such units and

changed the classified Universities as Commercial Operators. The restrictions on its use became
too great to deal with, so it was sold. It was replaced last year by two smaller pontoon boats.

Ruins at old mine near Mill Pond on SE side of Lake Opinicon
Is this the remnants of the fire pit for the old donkey engine for the mine?

Field Courses held under auspices of OUPFB (Ontario Universities Program
in Field Biology) at QUBS in 2008.

Herpetology

Drs. Lougheed (Queen’s) and Blopuin-Demers (U Ottawa) May 4 – 17

Plant Sex

Dr. Chris Eckert (Queen’s)

May 4 – 17

Fish Ecology

Dr. Bruce Tufts (Queen’s)

Aug 3 – 16

China Exchange

Drs. Wang and Lougheed (Queen’s)

Aug 3 – 16

Plant Systematics

Dr. Jim Pringle (Royal Botanical Gardens/McMaster)

Aug 10 – 16

Insect Ecology

Marvin Gunderman (McMaster)

Aug 17 – 23

Wildlife Ecology

Dr. Greg Bulte (Carleton)

Aug 17 – 30

Other Field Courses held at QUBS in 2008
Natural History

Jim Ludden (College of DuPage, Illinois)

May 18 – 23

Gypsy Moth Trapping on the Boston Wildlands
Ralph Boston, the original owner of the Boston Wildlands Tract, has been involved in
sampling Gypsy Moths using pheromone traps deployed in the Boston Wildlands for some years.
Ralph has submitted his results for the last 23 years. To make these available and to preserve the
records, these are shown below.
Year

Gypsy Moth Counts in Traps

1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

100
65
139
166
118
36
26
36
28
18
17
26
76
51
56
143
139
186
85
5
1
10
70

Notes
Major infestation – self spray
Major infestation – self spray
Major infestation – self spray
Govt spraying
Govt spraying
Govt spraying – new pheromone

New pheromone

New pheromone
Cold winter/little snow, cold spring/summer – few caterpillars
No traps set – too few caterpillars
No traps set – too few caterpillars
No traps set – too few caterpillars
Large # caterpillars – 5 yr old pheromone

Small Mammals Trapping – QUBS Properties and Surroundings
Laura Bruce (OMNR) and her team conducted small mammal trapping sessions to test various
species for rabies antibodies. For information purposes, Laura was asked to provide
documentation of numbers and species encountered as background information for our database.

Species

Wagon Loop Field John's Hayfield Woodlot Massassauga Field Massassauga Forest

28

-

18

-

Meadow Jumping Mouse

-

-

10

-

Eastern Chipmunk

-

7

-

6

Deer Mouse

-

4

-

2

10

15

5

9

Red Squirrel

-

-

-

1

Short-tailed Weasel

-

1

-

1

38

27

33

19

Meadow Vole

Short-tailed Shrew

Total

Research Carried out at QUBS in 2008
Dr. Lonnie W. Aarssen, Department of Biology, Queen’s University,
“Plant Ecology and Evolution”
Research in this lab focuses on the interpretation of adaptive strategies for growth,
survival and reproduction in plants along environmental gradients and how these strategies help
to explain patterns in the abundance, distribution and diversity of organisms, taxa, biomass and
productivity within and between habitats.
Sarah Dombroskie – “The leaf size / number trade-off within species and within trees for
woody angiosperms” – B.Sc.(Hons) Thesis
The dramatic variation in leaf size for woody species has been previously interpreted
mainly in relation to environmental adaptation associated with physical and biochemical
properties of particular leaf sizes. An alternative explanation is that variation in leaf size is
instead largely an indirect, negative, isometric trade-off of variation in leafing intensity (i.e. the
number of leaves produced per unit shoot) – with the latter being the principal target of natural
selection. This study examines the relationship between leafing intensity and mean individual
leaf mass (i.e. leaf size), in association with differing light environments. Five north-facing (full
shade) and five south-facing (full sun) shoots were sampled from replicate individuals of sixteen
eastern Ontario broadleaf woody angiosperm species. Negative isometric relationships between
leaf size and number were found at the within-species level (for Acer saccharum) and the withintree level for fourteen of the fifteen remaining study species; north-facing shoots had a higher
leafing intensity and reduced mean individual leaf mass compared to south-facing shoots. These
results can be interpreted in terms of the ‘leafing intensity premium’ hypothesis (previously
proposed for between-species leaf size variation): high leafing intensity – associated with
production of more axillary meristems per unit shoot – generates a larger ‘bud bank’ which in
turn promotes higher reproductive and architectural phenotypic plasticity. This trade-off can be
partially explained by different light foraging strategies within a species and individual. Where
trade-off relationships were non-isometric, they always had a slope less negative than -1.0. This
may be associated with a greater premium for disproportionally greater leafing intensity or
greater mean individual leaf mass in north-facing shoots or disproportionally reduced mean
individual leaf mass or lower leafing intensity in south-facing shoots.
Assistants: Stephanie Scott
Acknowledgements: Funded by NSERC discovery grant to LWA and by NSERC Summer
Research Fellowship to Sarah Dombrowskie
Stephanie Scott – “Investigations of the leaf size / number trade-off at different scales” MSc
Thesis
A novel interpretation of leaf mass variation in plants has been recently proposed based
on its relationship with variation in leafing intensity – number of leaves produced per unit
remaining above-ground dry mass. It is now widely established that between-species variation in
these two traits is strongly, negatively (and isometrically) correlated for woody and herbaceous

species. Possible fitness advantages of higher leafing intensity (requiring smaller leaf size) can
be interpreted in terms of the greater concentration of axillary meristems (larger ‘bud bank’),
which may provide greater potential deployment flexibility for growth or reproduction.
However, no research to date has addressed how these two traits are related at different scales,
specifically at the between-individual (within-species) level, or between sexes in dioecious
species. For the majority of 24 herbaceous angiosperms studied here, between-individual (within
species) co-variation in leaf size and leafing intensity displayed as an isometric trade-off. For the
few species with allometric trade-offs, plants with smaller body size produced disproportionately
more leaves, indicating a possible mechanism for promoting reproductive economy when plant
size is suppressed (e.g. by competition). For two out of three woody dioecious species, and two
out of three herbaceous dioecious species, males tended to produce more, smaller leaves than
females, possibly promoting pollen dispersal through a more broadly-spaced floral display
(developing from more numerous axillary meristems). In contrast, the larger (but fewer) leaves
in females may serve to maximize local photosynthetic resources available for axillary fruit and
seed maturation. Males and females did not differ in branching rates associated with differences
in leafing intensities, but in one herbaceous species, higher leafing intensity in males was
associated with higher flower production than in females. In the larger 24-species data set, there
was no evidence that species with higher leafing intensity (providing more axillary meristems)
was associated with either a greater magnitude or a greater flexibility in branching or flowering
intensity. Additional studies are required to explore the possibility that large ‘bud banks’ of
axillary meristems (conferred by high leafing intensity) may promote effective mechanisms for
tolerating environmental variability, responding to damage (e.g. from herbivory), and/or
maximizing reproductive economy.
Assistants: Sarah Dombroskie
Acknowledgements: Funded by NSERC discovery grant to LWA
Theses (involving work done at QUBS):
Whitman, T. 2008. Between-species patterns of co-variation in plant size, leaf size, and
meristem production in herbaceous angiosperms. BSc.(Hons.) Thesis, Queen’s University.
Schamp, B.S. 2008. Competition, species size, and the assembly of plant communities. PhD.
Thesis, Queen’s University.
Publications – last two years (involving work done at QUBS):
Kleiman D. and Aarssen, L.W. (2007) The leaf size / number trade-off in trees. Journal of
Ecology 95: 376-382.
Schamp, B.S., Schurer, M. and Aarssen, L.W. (2007) Testing hypotheses for stem bending in
tree saplings International Journal of Plant Sciences (in press).
Schamp, B.S., Chau, J. and Aarssen, L.W. (2008) Dispersion of traits related to competitive
ability in an old-field plant community. Journal of Ecology 96: 204-212.

Dr. Gabriel Blouin-Demers, Department of Biology, University of Ottawa, Ottawa
"Behavioural and physiological ecology of reptiles"
Our long-term research objective is to decipher how behaviour and phenotype, modulated
by physiological constraints, affect whole-organism performance and, thus, fitness-related lifehistory traits. We use a functional evolutionary approach and most of our work integrates
controlled laboratory experiments with field observations.
Because reptiles are, proportionally, the most threatened vertebrate group in Canada
(according to COSEWIC listings), another long-term objective in our laboratory is to contribute
to their conservation. While we use funding other than NSERC to conduct applied conservation
projects on reptiles at risk (e.g., descriptions of habitat use and movement patterns), we are also
interested in fundamental conservation questions, such as the implications of demographic
synchrony and of anthropogenic mortality.
In spring 2008, we continued our long-term demographic monitoring of the ratsnake
population.
Assistants: Ariane and Félix Blouin, Grégory Bulté, Nathalie Massicotte
Grégory Bulté - “Causes and consequences of sexual size dimorphism in the common map
turtle (Graptemys geographica)” - PhD Thesis
Map turtles (Graptemys) are among the most size dimorphic reptiles. Females can be
twice the length of males and up to ten times the mass. In the common map turtle, diet
dimorphism in size and type of prey consumed is also present. For my PhD, I am interested in
the following questions:
1-How do growth rates and timing of maturation differ between the sexes?
2-How does variation in growth rates between the sexes influences investment in
thermoregulation and vice-versa?
3-Is body size sexually selected in males and females?
4-Is there a functional link between diet dimorphism and size dimorphism? Is allometric head
size enlargement and foraging specialization in females necessary to achieve larger body size?
To answer these questions, I integrate physiology, ecology and behaviour. I use
physiological telemetry, molecular markers, stable isotopes analysis, and mark-recapture
techniques to gather my data. In spring 2007, I wrapped up the field component of my study by
continuing the mark-recapture program and removing radio-transmitters previously placed on
turtles.
Assistants: Nathalie Massicotte
Publications resulting from QUBS work (2007 and thereafter):
Row JR, G Blouin-Demers & PJ Weatherhead. 2007. Demographic effects of road mortality in
black ratsnakes (Elaphe obsoleta). Biological Conservation 137: 117-124.
Edwards AL & G Blouin-Demers. 2007. Thermoregulation as a function of thermal quality in a
northern population of painted turtles, Chrysemys picta. Canadian Journal of Zoology 85:
526-535.

Blouin-Demers G & PJ Weatherhead. 2007. Allocation of offspring size and sex by female black
ratsnakes. Oikos 116: 1759-1767.
Blouin-Demers G, LP Bjorgan & PJ Weatherhead. 2007. Changes in habitat use and movement
patterns with body size in black ratsnakes (Elaphe obsoleta). Herpetologica 63: 421-429.
Bulté G & G Blouin-Demers. 2008. Northern map turtles (Graptemys geographica) derive
energy from the pelagic pathway through predation on zebra mussels (Dreissena
polymorpha). Freshwater Biology 53: 497-508.
Ben-Ezra E, G Bulté & G Blouin-Demers. 2008. Are locomotor performances co-adapted to
preferred basking temperature in the northern map turtle (Graptemys geographica)?
Journal of Herpetology 42: 322-331.
Blouin-Demers G & PJ Weatherhead. 2008. Habitat use is linked to components of fitness
through the temperature-dependence of performance in ratsnakes (Elaphe obsoleta). Israel
Journal of Ecology & Evolution 54: 361-372.
Bulté G, DJ Irschick & G Blouin-Demers. 2008. The reproductive role hypothesis explains
trophic morphology dimorphism in the northern map turtle. Functional Ecology 22: 824830.
Patterson LD & G Blouin-Demers. 2008. The effect of constant and fluctuating incubation
temperatures on the phenotype of black ratsnakes (Elaphe obsoleta). Canadian Journal of
Zoology 86: 882-889.
Bulté G, MA Gravel & G Blouin-Demers. 2008. Sexual dimorphism and intersexual niche
divergence in northern map turtles (Graptemys geographica): the roles of diet and habitat
use. Canadian Journal of Zoology 86: 1235-1243.
Theses resulting from QUBS work (2007 and thereafter):
Elgee KE. 2007. Sexual size dimorphism in garter snakes (Thamnophis sirtalis), water snakes
(Nerodia sipedon), and black ratsnakes (Elaphe obsoleta). BSc Thesis, Department of
Biology, University of Ottawa.
Patterson LD. 2007. The effect of constant vs. fluctuating incubation temperatures on the
phenotype and fitness of black rat snake (Elaphe obsoleta) hatchlings. BSc Thesis,
Department of Biology, University of Ottawa.
Dr. Frances Bonier, Department of Biology, Queen’s University
“Field endocrine studies of tree swallows”
This year I followed up on preliminary findings from 2007 to look at natural relationships
between stress hormone levels and measures of reproductive investment and fitness in tree
swallows. To this end, we sampled birds for hormone levels at several time points during
breeding on three focal nest box grids (Bridget’s, Hughson’s, and SRB) and collected data on the
number and mass of eggs laid, hatching success of those eggs, and overall number of offspring
fledged during the season. We then looked at how well measures of stress hormones predicted or
correlated with measures of reproductive success. This work is helping us fill in important gaps
in our understanding of the biological significance of both among and within-individual variation

in stress hormone measures, and could have far-reaching impacts on the application of such
measures in other field studies, including studies of species of conservation concern.
Assistants: Illakiya Kirupamoorthy, Laura Lockhart, Hannah Munro
Laura Lockhart, “Body condition matters: The effects of resource availability on resource
allocation patterns in tree swallows (Tachycineta bicolor),” B.Sc. Thesis
How do animals make decisions about how to allocate limited resources among
physiological functions? Using tree swallows as a model system, we looked at correlative
relationships between a measure of immune function (white blood cell profiles), reproductive
investment (number of offspring), and body condition. We predicted that the body condition of
an individual (as a measure of resource availability) would be important in influencing apparent
trade-offs in resource allocation to reproduction and immune function. Birds in good condition,
with more available resources might experience less of an apparent trade-off, being able to invest
heavily in both immune and reproductive function, while birds in poor condition might only be
able to increase allocation to one system at the expense of investment in the other function. An
improved understanding of the interactions of resource availability with physiological trade-offs
could help elucidate patterns that we see in nature, and allow predictions of the effects of
declining resource availability on populations.
Assistants: Illakiya Kirupamoorthy, Hannah Munro
Hannah Munro, “Hormones and offspring sex ratio bias: do parental corticosteroid levels
correlate with offspring sex ratio in tree swallows (Tachycineta bicolor)?” - B.Sc.
Thesis
Many organisms appear to manipulate the numbers of sons and daughters that they
produce in response to a wide array of environmental and physiological factors. In birds,
offspring sex ratio manipulation has been found to correspond with variation in climate, female
condition, mate quality, hormone levels, and several other factors. In previous work, maternal
stress hormones (corticosteroids) have been found to naturally correlate with and experimentally
to cause biases in offspring sex ratio, suggesting a mechanistic link between such hormones and
sex ratio manipulation in birds. We sought to determine if maternal stress hormones are similarly
correlated with offspring sex ratio in tree swallows, as this pattern has not been widely
documented across species. To this end, we collected data on stress hormone levels and numbers
of sons and daughters produced by female tree swallows on three focal nest box grids (Bridget’s,
Hughson’s, and SRB).
Assistants: Illakiya Kirupamoorthy, Laura Lockhart

Dr. Linda Campbell, School of Environmental Studies & Department of Biology, Queen’s
University, Kingston, Ontario.
“Evaluation of Metal Contamination within the Rideau River Waterway”

The Rideau River Waterway, also known as the Rideau Canal, is a constructed navigation
channel that links Ottawa to Kingston, Ontario. Opened in 1832, it was designated a Canadian
Heritage Site in 2003 and a UNESCO World Heritage Site in 2007. South of Smiths Falls, the
Rideau Canal consists of a series of 14 interconnected lakes, primarily used for recreational
purposes, as well as commercial fishing. The objectives of the research undertaken in 2008 were
to examine the spatial and temporal distributions of anthropogenic elements to three headwater
lakes of the Rideau Canal system (Upper Rideau Lake, Newboro Lake and Indian Lake).
Utilizing paleolimnological techniques, historical records of As, Cd, Co, Cr, Cu, Hg, K,
Ni, Pb, Rb and Zn were analyzed from chronologically deposited lake sediments. Overall, Indian
Lake, though the smallest of the three studied lakes, consistently had the highest overall As, Cd,
Cu, Hg, Ni, Pb and Zn concentrations. While all peak concentrations were buried, recent surface
sediment Hg, Cd, and Zn concentrations still remain above the federal interim sediment quality
guidelines and the concentration of Pb remains above the federal probable effect level within
Indian Lake, leading to continued concern for human and ecosystem health. The general
agreement between lake sediment profiles for Cd, Pb and Zn and then Cu and Ni suggest that
each group of elements is primarily contributed from the same source. The similarity in trends
and timing of peak concentrations between the study lakes and other Ontario lakes suggest largescale, atmospheric contributions of elements to the freshwater systems in the area. Overall, the
2008 research, undertaken with the help of QUBS boating equipment and numerous volunteers,
demonstrated that the headwater lakes to the Rideau Canal are presently impacted by elements,
at concentrations which are of potential concern for human health.
All 2008 sediment and water samples were collected over 11 field days between April
and August thanks to the help of QUBS boating equipment, as well as PEARL and AEHL
sampling equipment. In addition, multiple volunteers and field assistants helped collect field
samples throughout 2007 and 2008, including: Tom Pritchard, John Rorabeck, Lyndsey Cox,
Cynthia Lai, Marina Arcagni, Josh Thienpont, Chris Grooms, Heather Holbein, Eric DeLong,
and Dr. Linda Campbell.
Masters graduate thesis: Shannon LeBlond (2007-2009)
Honours undergraduate theses: Kathleen Hamilton (Biology, 2007) and Cynthia Lai
(Environmental Studies, 2009)

Dr. Steven J. Cooke, Fish Ecology and Conservation Physiology Laboratory, Department
of Biology and Institute of Environmental Science, Carleton University
“Fish ecology and conservation physiology”
Our laboratory maintains broad interests in all aspects of aquatic ecology, conservation
biology, physiological ecology, animal behaviour and environmental science. Much of our
research programme is based at QUBS where freshwater fishes are used as research models for
experiments conducted in laboratory tanks, enclosures, and experimental lakes. Specific interests
are (1) determining the energetic, fitness, and potential evolutionary consequences of a variety of
natural (e.g., winter, reproduction) and anthropogenic (e.g., angling, environmental pollution)
stressors and, (2) understanding the diversity of energetic, physiological, and behavioural

responses of fish to stress at the individual, population, and species level. We then apply the
fundamental knowledge derived from these basic research activities to aid in the conservation
and management of aquatic resources. Of late, we have been involved with defining the new
discipline of “conservation physiology” – a field dedicated to understanding the mechanisms
underlying conservation problems. Because our work is heavily based in the field, we rely on
technologies including underwater videography and telemetry to monitor free-swimming fish in
the wild. Specific research projects currently underway at QUBS include evaluating the
sublethal consequences of catch-and-release angling, exploring the physiological correlates of
reproduction and fitness in centrarchids (our NSERC-funded research programme), and
understanding the factors influencing the spatial ecology of fish.
Kyle Hanson – “Individual variation in behaviour and physiology with links to the
performance and fitness of centrarchid fishes” - Ph.D. Thesis
This was the final year of the Ph.D. research programme for Kyle Hanson. Much of the
research activity focused evaluating the causes and consequences of voluntary anorexia in wild
smallmouth bass. Kyle worked primarily on Indian Lake and Charleston Lake and was assisted
by other team members. That work was subsequently published in Hormones and Behaviour.
At the end of the field season, Kyle completed his dissertation and has since graduated with a
Ph.D. and is now a research biologist with the US Fish and Wildlife Service
Marie-Ange Gravel – “Individual and intergenerational causes and consequences of nest
predation pressure” – Ph.D. Thesis
This was the 2nd field season for Marie-Ange’s Ph.D. thesis. This work focuses on the
nest guarding behaviour of nesting smallmouth bass across 6 lakes with a natural gradient of nest
predation pressure (Big Rideau Lake, Charleston Lake, Indian Lake, Newboro Lake, Opinicon
Lake and Sand Lake) near and around the Biology Station. Marie-Ange also collected larvae and
developing offspring from these lakes to examine if they differ physiologically and behaviorally
across a natural gradient of predation pressure.
Connie O’Connor - “Life history mediators of the endocrine stress response” - Ph.D. Thesis
This was the second year of the Ph.D. programme for Connie O’Connor. Much of her
research activity focused on exploring the link between physiology and life history in wild
smallmouth bass, and evaluated whether the endocrine response to a standard stressor is
influenced by the life history of the individual fish. Connie worked primarily on Charleston
Lake, with some additional work conducted on Indian Lake, Big Rideau Lake, and Sand Lake,
and was assisted by other team members. This work is part of a long-term experiment, and
follow-up work was conducted in 2009 to complete the study.
Alison Colotelo – “Evaluation and Application of Presumptive Tests for Blood for Fish
Epithelial Injury” – M.Sc. thesis
Alison used presumptive tests for blood, commonly used in forensic science for the
visualization of latent blood stains, to detect and quantify different types of epithelial injuries

that could be encountered by freshwater fish. She took the results of this study and applied it to
handling methods that are commonly used during recreational angling events for largemouth
bass and northern pike, two popular game fish found in Opinicon Lake. These studies are in
preparation for “Diseases of Aquatic Organisms” and “North American Journal of Fisheries
Management”.
Chris Pullen – “Physiological and behavioural impacts of lure retention on northern pike”
– M.Sc. Thesis
This two year study, initiated in 2008, aims to study the impacts to fish that break off the
line during an angling event and return to the lake with the lure still embedded in the mouth. The
study goals are to determine lethal and sub lethal affects of lure retention by evaluating fish
physiological condition and behaviour with and without lures. The lab study focused on blood
analysis to assess physiological stress indicators, changes in metabolism using respirometry, as
well as tank behaviour observations using the wet lab facilities at QUBS. This work was
coupled with tracking of fish in Opinicon Lake with retained lures in 2009. For the tracking
component, floating lures fitted with radio transmitters were used to facilitate lure retrieval from
around the lake. The results shed light on duration of lure retention as a result of various
hooking morphologies as well as fish movements with and without lures. This study will
contribute to enhanced management of recreation fisheries.
Claire Yick - “The influence of brood value on the endocrine stress response” - B.Sc. Thesis
Claire worked closely with Connie O’Connor, and conducted a study to evaluate whether
the value of offspring influences the endocrine stress response in wild parental smallmouth bass.
This work is linked to Connie’s Ph.D. thesis work, and was combined with one of Connie’s
studies to generate a paper that is currently in review with the journal “Hormones and Behavior”.
Claire was supported by an NSERC USRA.
Emily Fobert – “Behavioural consequences of hook retention in sunfish” – B.Sc. Thesis
Emily worked closely with Pat Meining and conducted a study to evaluate the
consequences of hook retention in sunfish. Essentially, she asked the question “Is it better to cut
the line or remove the hook when fish are deeply hooked”. The work of Emily and Pat was
combined to generate a single paper that was recently published in the journal “Fisheries
Research”. Emily was supported by an NSERC USRA.
Pat Meining – “Physiological consequences of hook retention in sunfish” – B.Sc. Thesis
Pat worked closely with Emily Fobert and conducted a study to evaluate the
consequences of hook retention in sunfish. Essentially, he asked the question “Is it better to cut
the line or remove the hook when fish are deeply hooked”. The work of Pat and Emily was
combined to generate a single paper that was recently published in the journal “Fisheries
Research”.

Neil Henry – “Consequences of lure retention of free-swimming smallmouth bass” – B.Sc.
Thesis
Neil conducted his UG thesis with our lab during the spring of 2008. His work was
focused on understanding the consequences of lure retention on free-swimming smallmouth bass.
His studies took place on Indian Lake and involved extensive snorkeling, behavioural
observations and physiological sampling. Neil published his study findings in the journal
“Fisheries Research”.
Assistants: Jacob Davis, Cody Dey, Rana Sunder all served as research assistants (all supported
by NSERC USRAs) and participated in a variety of projects.
Publications:
Graham, A., and S.J. Cooke. 2008. The effects of noise disturbance from various recreational
boating activities common to inland waters on the cardiac physiology of a freshwater
fish, the largemouth bass (Micropterus salmoides). Aquatic Conservation: Marine and
Freshwater Ecosystems 18: 1315-1324.
Hanson, K.C., S. Arrosa, C.T. Hasler, C.D. Suski, D.P. Philipp, G. Niezgoda, and S.J. Cooke.
2008. Effects of lunar cycles on the activity patterns and depth utilization of a temperate
sport fish, the largemouth bass (Micropterus salmoides). Fisheries Management and
Ecology 15: 357-364.
Arlinghaus, R., T. Klefoth, A.J. Gingerich, M.R. Donaldson, K.C. Hanson, and S.J. Cooke.
2008. The behaviour and survival of pike (Esox lucius L.) with a retained lure in the
lower jaw. Fisheries Management & Ecology. 15: 459-466.
Hanson, K.C., M-A. Gravel, T. Redpath, S.J. Cooke, and M.J. Siepker. 2008. Latitudinal
variation in behavioral and physiological responses of nest guarding smallmouth bass
(Micropterus dolomieu) to common recreational angling practices. Transactions of the
American Fisheries Society. 137: 1558-1566.
Barthel, B.L., S.J. Cooke, J.H. Svec, C.D. Suski, C.M. Bunt, F.J.S. Phelan, and D.P. Philipp.
2008. Divergent life histories among smallmouth bass inhabiting a connected river-lake
system. Journal of Fish Biology 73: 829-852.
Thompson, L.A., M.R. Donaldson, K.C. Hanson, R. Arlinghaus, S. J. Cooke. 2008. Physiology,
behavior and survival of angled and air exposed largemouth bass. North American
Journal of Fisheries Management. 28: 1059-1068.
Hanson, K.C., C.T. Hasler, S.J. Cooke, C.D. Suski, and D.P. Philipp. 2008. Intersexual variation
in the seasonal behaviour and depth distribution of a freshwater temperature fish, the
largemouth bass. Canadian Journal of Zoology 86: 801-811.
Donaldson, M.R., R. Arlinghaus, K.C. Hanson, and S.J. Cooke. 2008. Enhancing catch-andrelease science with biotelemetry. Fish and Fisheries 9: 79-105.
Arlinghaus, R., T. Klefoth, A. Kobler and S.J. Cooke. 2008. Size-selectivity, capture efficiency,
injury, handling time and initial hooking mortality of angled northern pike (Esox lucius)
in Germany and Canada: the influence of bait size and type. North American Journal of
Fisheries Management 28: 123-134.
White, A.J., J.F. Schreer, and S.J. Cooke. 2008. Behavioral and physiological responses of the
congeneric largemouth (Micropterus salmoides) and smallmouth bass (M. dolomieu) to
various exercise and air exposure durations. Fisheries Research 89:9-16.

Dr. Christopher G. Eckert - Department of Biology, Queen’s University.
“Plant mating system evolution”
We are interested in the evolution and maintenance of mixed mating in the red columbine
Aquilegia canadensis. The high inbreeding depression estimates renders hypotheses invoking
reproductive assurance unlikely. Current work investigates the mating patterns and fitness
consequences of mixed mating for all reproductive-fitness components using newly developed
microsatellite markers.
Andy Y.-C. Wong - “Cost-benefit analysis of mixed mating in Aquilegia canadensis
(Ranunculaceae)” - Ph.D. Thesis
Mixed mating remains unexplained in A. canadensis because high inbreeding depression
should select for a primarily outcrossing mating system. Herkogamy (separation between anther
and stigma) is mostly likely to evolve because it has large standing variation within populations
and has had large fitness consequences in other flowering plants. Natural selection should favor
large herkogamy; however the A. canadensis populations seems to be constrained and maintains
large variation in herkogamy. This question can be addressed by a cost-benefit analysis that
estimates all reproductive fitness components (selfing, outcross male and outcross female). If we
find contrasting selection via different fitness components, it may explain the maintenance of
high variation in herkogamy in A. canadensis.
Assistants: Stephen P. Sagar, Lily Zeng.
Acknowledgements: NSERC discovery grant to CGE.
Stephen P. Sagar - “Spatial structuring of genetic vs. morphological variation in Aquilegia
canadensis (Ranunculaceae)” - B.Sc. Thesis
Aquilegia canadensis presents an enigma. It has characters which should result it an
increased differentiation between populations (selfing, fragmented metapopulation context, etc.),
yet it seems that there is little differentiation between them but some variation within them for
floral traits and a large investment in these traits. Sepal length, pistil length, herkogamy and spur
length all showed significant variation among plants within plots yet little differentiation is
present among outcrops within out crops and among outcrops. The same trend is observed for
neutral genetic markers. These markers also show a significant amount of within plant variation
indicative of high heterozygosity and therefore of high rates of outcrossing. These results
indicate high gene flow, low genetic drift and reduced net selection.
Acknowledgements: NSERC discovery grant to CGE.
Lily Zeng - “Small-scale genetic and morphological structuring in one Aquilegia canadensis
(Ranunculaceae) population” - B.Sc. Independent Studies
Aquilegia canadensis has the appearance of an outcrossing species, yet it selfs most of
the time, likely due to limited pollinator service. Most seeds produced are selfed seeds and this
coupled with limited seed dispersal mechanisms should lead to significant levels of genetic
clustering and therefore biparental inbreeding. Previous work at QUBS has detected evidence for

biparental inbreeding, and a detailed micro-spatial scale analysis should yield a more accurate
estimate of fine scale genetic structuring and gene flow.
Acknowledgements: NSERC USRA, J. Allen Keast Lake Opinicon Undergraduate Research
Fellowship, NSERC discovery grant to CGE.
Dr. M. Brock Fenton – Department of Biology, University of Western Ontario
“Bat Biology”
My research explores the interfaces between animal behaviour, ecology and evolution.
The diversity of bats makes them ideal for this kind of work. My research, and that of my
graduate students, involves different aspects of the biology of bats because the diversity of these
animals provides a range of opportunities for experimental manipulation. We try to overtly
address the implications of the research for conservation. In my laboratory, we use a combination
of field and laboratory experiments and observations in settings ranging from different locations
in Canada to a variety of sites in the tropics.
Amanda Adams – “Spatio-temporal variation in bat activity and community structure” PhD Thesis
My goal is to investigate the ways in which acoustic survey results describe actual bat
communities and to make recommendations for future survey designs based on these results. I
plan to do this in three ways: i) I will define different activity levels and quantify how they vary
in time and space. ii) I will quantify the detectability of ‘special’ locations, such as swarming
sites and maternity colonies and contrast these sites against more typical scenarios of bat activity.
iii) I will sample communities using a variety of sampling methods, including acoustical
transects and trapping techniques, and compare findings. I will use these results to develop a
model to identify rare versus elusive species based on community surveys. Based on my
research, conservationists and wildlife managers will be able to assign conservation status based
on data about actual species rarity and have a better idea of the extent of activity variation to
expect. Ultimately this work will aid in conservation efforts and biodiversity assessment.
I am assessing bat community structure in two regions: Ontario, Canada and Guanacaste,
Costa Rica. In each region I have multiple sites, covering a range of situations, including
foraging habitat along a lake at QUBS. I will then contrast the differences in community
structure between the two regions and see what it means for management and experimental
design.

Dr. Mark Forbes, Department of Biology, Carleton University, Ottawa
"Ecological Parasitology"
I continued to work on some of my long term research goals in the areas of parasite-host
interactions and intra-specific variation in ecology and behaviour. Summaries of this work are
covered elsewhere in this report.

Dr. Laura Nagel, Postdoctoral Fellow, Forbes Lab, Carleton University
“Fitness impacts of parasites”
My research with Dr. Mark R Forbes focuses on the role of natural selection in hostparasite interactions. I am interested in the fitness impacts of parasites, host adaptive responses,
and the evolution of local adaptation and specialization. I use natural populations of Odonates
(dragonflies and damselflies) and ectoparasitic aquatic mites. I began working at QUBS in the
summer of 2008 to continue work initiated by Dr. Tonia Robb on long-term patterns of
parasitism and host defence for a damselfly-parasitic water mite association found at Barb’s
Marsh. We are also collecting mites for future genetic analysis to examine local adaptation in
mites.
Publications:
Nagel, L., T. Robb and M.R. Forbes. 2009. Inter-annual variation in prevalence and intensity of
mite parasitism relates to the expression of damselfly resistance. In review.
Nagel, L., T. Robb and M.R. Forbes. 2009. Parasite-mediated selection amidst marked interannual variation in mite parasitism and damselfly life history traits. Ecoscience 16 (2): 265270
Assistants: Jen Campbell, Haydee Peralta, Olivia Rudin
Michelle Zanuttig – “Influence of external and internal parasites on the predation of
damselfly hosts by dragonflies” – M.Sc. thesis
This project is focused on the influence of ectoparasitic larval water mites and intestinal
gregarine parasites on host flight ability and whether parasitism increases encounter rates of
damselfly hosts with dragonfly predators. June and July of 2008 and 2009 were spent
conducting a number of flight ability trials, which included recording distance flown by the host
upon release, and time spent flying in cages. We also examined the impact of dragonfly
predation on larval water mites, ectoparasitic on host (prey) damselflies. This was done by
feeding parasitized and unparasitized damselflies to dragonfly predators; mite escape responses
were recorded, as well as the feeding behavior of the dragonflies.
Assistants: Jen Campbell, Haydee Peralta, Olivia Rudin
Publications:
Forbes MR, Robb T. 2008. Testing hypotheses about parasite-mediated selection using odonate
hosts. pp. 175-188 In: Dragonflies: Model Organisms for Ecological and Evolutionary
Research edited by Alex Córdoba-Aguilar. Oxford University Press.
Dare, O, Nadler, S, Forbes MR. 2008 Nematode lungworms of two anuran amphibians: evidence
for coadaptation. International Journal for Parasitology 38:1729-1736.
Koprivnikar, J, Forbes, MR, Baker, RL. 2008. Larval amphibian growth and development under
varying density: are parasitized individuals poor competitors? Oecologia 155:641-649.
Dare, O, Forbes, MR. 2008. Rates of development in male and female Wood Frogs and patterns
of parasitism by lung nematodes. Parasitology 135:385-393.
Van Gossum, H. Robb, T, Forbes MR, Rasmussen, L. 2008. Female-limited polymorphism in a

widespread damselfly: morph frequencies, male density and phenotypic similarity of
andromorphs to males. Canadian Journal of Zoology 86:1131-1138.

Dr. James H. Fullard, Department of Biology, University of Toronto Mississauga
“Sensory ecology and neuroethology of insects and bats”
Reese Arh - “Foraging ecology of a bat community” - M.Sc. Thesis
Bat community foraging ecology is often studied through the examination of speciesspecific echolocation call characteristics and wing morphology. This first leads to a coarse
grained guild classification for each individual species, such as in the southern Ontario bat
community that is the focus of my thesis. Here I examine five non-migratory sympatric bat
species that belong to the same guild and are similar in their morphology and general ecology:
the big brown bat, Eptesicus fuscus, three myotid bats, the small-footed bat, Myotis leibii, the
little brown bat, M. lucifugus, and the northern long-eared bat, Myotis septentrionalis, and the
eastern pipistrelle, Pipistrellus (= Perimyotis) subflavus. By examining echolocation call design,
wing and jaw morphology and diet, I defined finer niche differences between species. M.
lucifugus and M. septentrionalis are both capable of gleaning and differ in the relative abundance
of moths in their diet, specifically M. septentrionalis consumes more moths and this may be due
to greater specialization for gleaning prey off substrates in this species. My results on skull
morphology suggest M. lucifugus consumes harder insects than M. septentrionalis. Call design
and wing morphology indicates both of these species should hunt well in cluttered habitats.
Conversely, my data suggests M. leibii is not as efficient within a cluttered habitat but is capable
of foraging in edge habitats; this species is not clearly capable of successfully gleaning prey. E.
fuscus and P. subflavus both are open foragers as based on wing morphology but display
resource partitioning due to key differences in jaw morphology and call design. Eptesicus fuscus
is capable of efficiently consuming larger insects whereas P. subflavus has echolocation and jaw
characteristics that indicate specialization in smaller insects. Significant differences amongst
these 5 species are evident based on my data of overall morphology and diet. Further work on
spatial partitioning will more clearly define niche partitioning within this small temperate bat
community.
Assistants: Megan McGlashan and Elizabeth Burke
Matt Jackson – “Notodontid hearing” - Ph.D. Thesis
The summer of 2008 saw the beginning of the field work for my doctoral thesis. I used
mercury vapour and blacklights pointed at sheets, that I positioned around the QUBS campus, to
attract and catch moths of the Notodontid family. I used these moths in physiological
experiments where I recorded ear sensitivity to bat-like ultrasound. I am currently comparing
species in this family to find a moth with ear sensitivity optimal for behavioural trials that I
would like to do in future field seasons.
Assistants: Megan McGlashan and Elizabeth Burke

“Caterpillar rearing”
This summer I also attempted to rear larvae of several notodontid moth species which
would have allowed me to continue some of my work throughout the winter at UTM. Before
performing physiological experiments on female moths, we would put them in a closed paper
bag in case she was gravid with eggs. If we collected males of the same species we would put
them in the bag as well to fertilize virgin females. Using documented food sources we attempted
to rear the larvae that hatched from the eggs we collected. Unfortunately, we were not successful
in harvesting any pupae, but the experience we gained this summer will be very useful when we
try again next summer. However, we did rear on species of moths successfully. For the last
several years the Dr. Fullard’s lab has reared the arctiid dogbane tiger moth (Cycnia tenera)
which he has distributed to other labs as well as used for his own research. We caught males and
females in Lane Sergeant’s Field (for which we are grateful to the owners for their permission)
on sunny July days. We paired males and females in paper bags and collected eggs that they
produced. We reared the larvae that hatched until they pupated feeding them Indian hemp from
the Lane Sergeant’s. Once they pupated we separated them by sex and put them in environmental
chambers at UTM.
Assistants: Megan McGlashan and Elizabeth Burke
Megan McGlashan – “Evasive Behaviours in Moths” - Summer student
It has been proposed that the A2 auditory receptor within the tympanum of Noctuidae
moths is responsible for the non-directional evasive behaviours seen in these moths when
stimulated with high intensity ultrasound. Counter to the A2 proposal, it has been suggested that
another auditory receptor, A1, is responsible for the non-directional evasive behaviours. The goal
of this study was to test these proposals by comparing the behaviour of Notodontidae moths, who
lack the A2 receptor , to the behaviour of Noctuidae moths. Under tethered flight, two species of
Notodontids and one species of Noctuid were stimulated with pulses of ultrasound of 50 to 100
decibels in intensity. The angle and frequency of flight stroke were measured. Both the noctuid
and notodontid moths exhibited changes in the angle of flight stroke when stimulated with high
intensity ultrasound, the magnitude of which were not found to be significantly different between
the species tested. The change in flight stroke angle occurred around 70 dB, supporting the
suggestion that non-directional behaviours are triggered by dual saturation of the A1 receptors.
Further studies should use alternatives to tethered flight as its extreme invasiveness resulted in
very low rates of responsive behaviour.
Assistants: Matt Jackson and Elizabeth Burke

Dr. Jean-Guy Godin - Department of Biology, Carleton University, Ottawa
“Behavioural Ecology of Fishes”
My research lab maintains relatively broad interests in behavioural ecology. Natural
variation in biological traits is necessary for the action of natural and sexual selection. A
longstanding challenge in Evolutionary Ecology has been to understand how variation in traits
that are under selection, including behaviour, is maintained in the wild. In this context, the long-

term, general objective of my research programme is to contribute to a more comprehensive
understanding of how natural and sexual selection are mediated by ecological and social factors
and their roles in shaping and maintaining variation in behaviour within populations. This
research programme combines both the experimental and comparative approaches, field and
laboratory work, and the use of mathematical modeling, microsatellite genotyping methodology,
and computer-based video technologies to address functional and mechanistic questions about
the evolution of behaviour. My research laboratory uses a variety of different species (primarily
fishes, but not exclusively) as model study systems as appropriate. Three general and broad
areas of inquiry are currently being pursued in collaboration with students, postdoctoral fellows
and colleagues: (i) sexual selection and mating strategies and tactics, (ii) group living and social
associations, and (iii) the behavioural ecology of predator-prey interactions. We conduct our
research locally and abroad (Trinidad and Costa Rica). Work carried out at QUBS is presently
limited to the research of one of my doctoral students (Alexander Wilson).
Alexander Wilson — “The behavioural ecology of boldness in fishes” (Ph.D. thesis)
In summer 2008, we briefly visited QUBS to discuss a potential collaboration with Bryan
Neff (Univ. of Western Ontario) on boldness and life history strategies in the bluegill sunfish
(Lepomis macrochirus) in Lake Opinicon, and to collect from him some sunfish larvae to carry
out pilot behavioural trials back in our lab at Carleton University.

Dr. Paul Grogan - Department of Biology, Queen’s University
Our overall goal is to understand the factors that control carbon and nitrogen cycling and
pool sizes in the forests and low intensity agricultural ecosystems of southeastern Ontario. At
present, there are three major projects.
“Carbon and nitrogen dynamics in abandoned agricultural soils of Southeastern Ontario”
We are investigating the influence of soil type and time on patterns of soil carbon
accumulation and nitrogen mineralisation as shrublands and forests regenerate on abandoned
agricultural lands across the region. Several fields and forests in the QUBS properties have been
included in this study. Robyn Foote completed her M.Sc. thesis in December 2007, and we are
currently preparing publications for submission.
“The effects of atmospheric nitrogen deposition on plant productivity and nitrogen cycling
in hay fields”
We are investigating the influence of nitrogen availability and soil texture on soil
microbial community and plant productivity in hay grasslands using annual nitrogen additions to
two sections of Stokes Field on the QUBS property. Our purpose is to simulate the potential
impacts of ongoing atmospheric nitrogen deposition. We applied fertiliser three times in 2008,
and collected a complete annual record of soil temperatures.

“The responses of forest vegetation to protection from deer”
We wish to determine the influence of deer browsing on plant community structure, tree
seedling regeneration, soil communities and biogeochemical processes. We sampled the
vegetation using point-framing in the five large replicate deer exclosures and associated control
plots in the summer of 2008. These data are being compiled for future monitoring purposes.
Assistants: Dr Linda Cameron (Technician), Kate Buckeridge (Ph.D student); Dragana Rakic
(Undergraduate)

Dr. Rosemary Knapp - Department of Zoology, University of Oklahoma
"Proximate mechanisms of variation in reproductive behaviour and physiology"
In this fourth year of collaboration with Dr. Bryan Neff (Univ. Western Ontario) and his
students, we continued to investigate various aspects of the role of steroid hormones in mediating
reproductive behavior and physiology in male bluegill sunfish. First, we collected plasma
samples to determine whether the stress response as measured by levels of the hormone cortisol
vary across males practicing alternative reproductive tactics. We did this by holding fish for
various periods of time in a minimal volume of water. Second, we conducted a study to
determine whether the three male morphs differ in the rate of spermatogenesis and neurogenesis.
We did this by injecting fish with a marker of cell division, and then sampling subsets of animals
at several different time points. Finally, we collected additional tissue samples for a microarray
analysis to survey the expression levels of a large number of genes across the reproductive
phenotypes. We are in the process of completing manuscripts based on previous summers’
activities that address additional questions related to the hormonal mediation of mating
behaviour and sperm production, and also parental care.
Assistants: at QUBS: Bryan Neff’s students; in Oklahoma: Ph.D. student: Sharon Carlisle;
Undergraduates: John Lukeman; Evelyn Meyers, Phuong Pham
Publications:
Knapp R, Neff BD. 2008. Alternative reproductive tactics in fishes. Pp. 411-433 in Fish
Behaviour (Magnhagen C, Braithwaite VA, Forsgren E, Kapoor BG, eds). Science
Publishers Inc., Enfield, NH.
Neff BD, Knapp R. 2008. Alternative mating tactics in the Centrarchidae. Pp. 90-104 in
Centrarchid Fishes: Diversity, Biology and Conservation (Cooke SJ, Phillip DP, eds).
Wiley-Blackwell, West Sussex, UK.

Dr. Beth MacDougall-Shackleton, Department of Biology, University of Western Ontario
“Mating signals, genetic variation and disease resistance in songbirds”

My research focuses on the interactions between mating strategies, disease resistance and
population genetic structure within and among wild songbird populations. My overall objective
is to understand how mating behaviour and gene flow interact to shape birds’ ability to produce
healthy offspring. To accomplish this goal, my students and I combine cutting edge genetic
techniques with intensive, long-term field studies of free-living songbirds. To this end, we have
studied the breeding biology of song sparrows breeding at the Bracken tract for several years.
In 2008 we conducted a new immune challenge experiment, examining immune
responsiveness to an unfamiliar, plant-derived mitogen in order to determine whether male song
may advertise immunocompetence. In collaboration with Dan Mennill at the University of
Windsor, we also used a 16-microphone acoustic location system (ALS) to examine how males
use song to defend territories and attract mates during the breeding season. A third line of
research followed up on our previous observations that the offspring of genetically dissimilar
parents gain mass more quickly than do offspring descended from more genetically similar
parents. We also continued our long-term study of song complexity and its relationship to male
mating success and offspring sex ratios. Finally, the long term nature of the Bracken study
population allowed us to perform overwinter survival analysis and estimate the fitness correlates
of stress responsiveness, a trait we measured for all males in the study population in 2007.
Dominique Potvin – “Genetic compatibility, parental investment and offspring
performance” - MSc thesis
Life history theory predicts that individuals paired with attractive mates may invest more
in offspring. This differential investment may amplify the effects of genetic quality on fitness.
Attractiveness can include ‘good gene’ and ‘compatible gene’ components, but how the latter
affects parental investment remains unknown. In 2007, Dominique discovered that song sparrow
nestlings with genetically dissimilar parents grew faster than did nestlings whose parents were
genetically more similar to one another. In 2008, she performed a cross-fostering experiment
which revealed compatible gene effects on growth. Nestlings produced by genetically dissimilar
parents grew faster than their adoptive ‘siblings’ reared in the same nest but produced by parents
that were more genetically similar. To explore whether parental investment exaggerates these
compatible gene effects on growth, Dominique monitored parental nest visits. Maternal visits
were negatively related to genetic similarity between mates, suggesting that females adjust levels
of care according to the expected genetic diversity of their offspring. Together, these findings
support the idea that parental investment amplifies compatible gene effects on fitness.
Assistants: Steven Russell, Yani Sarquis Adamson, Jenna Kewin
Janet Lapierre – “Using an ALS to examine birdsong as a multi-component signal” - MSc
thesis
Sexual selection theory predicts that females should benefit from mating with males
capable of producing vigorous courtship signals. Because song output is energetically costly, this
signal may be an honest indicator of current condition in male songbirds. Janet investigated the
relationship between song output and mating success in song sparrows. In collaboration with
Dan Mennill, Janet used a 16-channel acoustic location system to simultaneously record a
network of individuals interacting in their natural environment with minimal human interference.
Males with high rates of song output at dawn were more likely to maintain paternity in their

social mate’s offspring. Males with high rates of dawn song, and males with high song
complexity, were also more likely to successfully fledge offspring. High rates of song output
may function to deter rival males and thus protect paternity. Alternatively, female song sparrows
may use song output as a cue to assess a male’s current condition and potentially, his genetic
and/or parental quality.
Assistants: Steven Russell, Yani Sarquis Adamson, Jenna Kewin. QUBS collaborator: Dan
Mennill
Publications:
Potvin DA & EA MacDougall-Shackleton. In press. Paternal song complexity predicts fledging,
but not hatching, offspring sex ratios in song sparrows Melospiza melodia. Wilson
Journal of Ornithology, accepted July 2009.
Potvin DA & EA MacDougall-Shackleton. In press. Parental investment amplifies effects of
genetic complementarity on growth rates in song sparrows (Melospiza melodia). Animal
Behaviour 78: 943-948.
MacDougall-Shackleton SA, L Dindia, AE Newman, DA Potvin, KA Stewart & EA
MacDougall-Shackleton. 2009. Stress, song and survival in sparrows. Biology Letters,
published online 15 July.
MacDougall-Shackleton EA, KA Stewart, DA Potvin & E Tennenhouse. 2009. The rich get
richer: song complexity predicts song element sharing and song output in song sparrows
Melospiza melodia. Animal Behaviour 78: 141-146.
Hernandez AM, JA Pfaff, EA MacDougall-Shackleton & SA MacDougall-Shackleton. 2009.
The development of geographic song preferences in female song sparrows Melospiza
melodia. Ethology 115: 513-521.
Stewart KA & EA MacDougall-Shackleton. 2008. Local song elements indicate local genotypes
and predict physiological condition in song sparrows Melospiza melodia. Biology Letters
4: 240-242.
Pfaff JA, L Zanette, SA MacDougall-Shackleton & EA MacDougall-Shackleton. 2007. Song
repertoire size varies with HVC volume and is indicative of male quality in song
sparrows (Melospiza melodia). Proceedings of the Royal Society of London B 274: 20352040.

Dr. Paul Martin, Department of Biology, Queen's University, Kingston, Canada
“Biodiversity in Birds”
We are broadly interested in how biodiversity forms and why biodiversity varies across
the globe. We study how populations diverge from one another and adapt to their local
environments (Vanya Rohwer), the process of allopatric speciation, how new species come into
secondary contact and sympatry to increase local diversity (Mark Conboy), and the evolutionary
causes of latitudinal variation in diversity. We also study species of conservation concern,
including the Golden-winged Warbler.

Vanya Rohwer - "Local adaptation in nest structure between two populations of Yellow
Warbler, Dendroica petechia." M.Sc. thesis
Yellow Warblers at Churchill, Manitoba build large, bulky nests, presumably as an
adaptation to the cold environment, while Yellow Warblers at the Queen's University Biological
Station build thin-walled nests that presumably require fewer trips to construct and provide less
of a cue for nest predators. Vanya used intensive video-taping and nest transplant experiments to
test the fitness benefits of having local nest structure. Vanya collected nests from QUBS and
transplanted them to Churchill, Manitoba. At Churchill, he substituted QUBS nests for Churchill
nests during incubation (experimental), and other Churchill nests for Churchill nests as a control.
Vanya's experiments were successful. In response to the switch, female Yellow Warblers
changed their incubation behaviours to cope with reduced insulation of nests. Males also helped
out by feeding the females on the nest, allowing them to incubate for longer periods.
Assistants: Allie Patrick, James Law
Allison Patrick - "Evidence for individual consistency and small-scale location effects on
nest morphology in a population of Yellow Warblers (Dendroica petechia)." Honours
thesis
While helping Vanya Rohwer with his graduate work, Allie collected detailed
information on nest composition, location, and dimensions for individual colour-banded female
Yellow Warblers at QUBS. Allie asked the question: Are individual females consistent in the
composition and structure of their nests, and do nests of individual females differ from other
females in the population? Allie found evidence for female consistency in nest composition successive nests of colour-banded females were more similar to each other than to nests of other
females in the population. Allie also found that different females nesting in close proximity to
each other had more similar nest structure than females nesting far apart.
James Law – “Between north and south: Examining nest differences between two
populations of Yellow Warblers, Dendroica petechia." Honours thesis
James also helped Vanya Rohwer with his graduate work, and studied differences in nest
insulation and water retention of Yellow Warbler nests from QUBS and Churchill, Manitoba.
Yellow Warbler nests from Churchill retained heat for longer than QUBS nests, but took longer
to dry after becoming wet. Differences in the nests from the two sites correspond to climatic
differences - Churchill experiences cooler temperatures during the breeding season, while QUBS
receives more precipitation.
Mark Conboy - "Ecological differentiation and coexistence in Dendroica warblers." M.Sc.
thesis
Warblers in the genus Dendroica represent the largest radiation of breeding birds in the
QUBS region. Mark is studying the spatial patterns of occurrence of Dendroica warblers, and
how they differ in habitat use. Mark randomly selected individual territories from across all of
the QUBS properties, colour-banded the males, and mapped territories (with the help of four
field assistants). He later measured details of vegetation from within the territories of focal

males. Mark's work will address how new species come together in sympatry, and how spatial
and habitat relationships between species change over evolutionary time.
Assistants: Nicola Banger, Mary Heung, George Stirrett-Wood, Jayninn Yue
George Stirrett-Wood - "Interspecific aggression in sympatric Parulidae warblers."
Honours thesis
George examined behavioural responses of warblers to the songs of related species at
QUBS. George discovered some amazing variation in the responses among warblers - Yellow
Warbler song attracted the broadest response of any species, but individual warblers were
extremely variable in their responses. Overall, species with close genetic relationships responded
the strongest to each other's songs, while ecological similarity did not appear to influence their
tendencies to respond.
Laura King & Virginia Emery - "Population densities and habitat use of Golden-winged
Warbler, Blue-winged Warbler and their hybrids." - Postgraduate work
In collaboration with Drs. Raleigh Robertson (Queen's) and Rachel Vallender (Cornell),
Laura and Virginia created long-term monitoring plots to estimate population densities and
measure habitat use of breeding Golden-winged Warblers, Blue-winged Warblers, and their
hybrids. We will revisit these plots in 5-10 years to monitor changes in densities and the
proportion of hybrids at QUBS. We estimate that 200 pairs of Golden-winged Warblers breed in
the general vicinity of QUBS.

Dr. Daniel Mennill, Department of Biological Sciences, University of Windsor, Windsor
“Behavioural ecology and communication in birds"
Research in the Mennill Lab focuses on acoustic communication in birds and the
relationship between avian vocal behaviour and avian reproductive behaviour. We use a fieldbased approach to studying both temperate and tropical birds, using state-of-the-art digital
recording technology to record avian vocal behaviour. Details of our ongoing research projects,
including recordings of birds at QUBS, are available at www.uwindsor.ca/dmennill.
In 2008 the QUBS component of our field research focused on starting a new project
studying the vocal behaviour of Common Loons, and our collaboration continued with Beth
MacDougall-Shackleton to study communication in song sparrows. Laboratory research in 2008
focused on publishing results of previous multi-microphone Acoustic Location System studies of
black-capped chickadees as part of our ongoing collaboration with Laurene Ratcliffe.
Master's Student: Van La
Assistant: Melanie Farquhar

Publications arising from QUBS-based research in 2008:
Fitzsimmons LP, Foote JR, Ratcliffe LM, Mennill DJ (2008) Frequency matching, overlapping,
and movement behaviour in diurnal countersinging interactions of black-capped
chickadees. Animal Behaviour 75:1913-1920.
Fitzsimmons LP, Foote JR, Ratcliffe LM, Mennill DJ (2008) Eavesdropping and communication
networks revealed through stereo playback and an Acoustic Location System. Behavioral
Ecology 19:824-829.
Foote JR, Fitzsimmons LP, Mennill DJ, Ratcliffe LM (2008) Male chickadees match neighbours
interactively at dawn: support for the social dynamics hypothesis. Behavioral Ecology
19:1192-1199.
Foote JR, Fitzsimmons LP, Mennill DJ, Ratcliffe LM (2008) Tied to the nest: Male black-capped
chickadees decrease dawn chorus movement behaviour when their mate is fertile. Animal
Behaviour 76:1227-1233.
Lippold S, Fitzsimmons LP, Foote JR, Ratcliffe LM, Mennill DJ (2008) Post-contest behaviour
in black-capped chickadees (Poecile atricapillus): Loser displays, not victory displays,
follow asymmetrical countersinging exchanges. Acta Ethologica 11:67-72.
Schubert KA, Mennill DJ, Ramsay SM, Otter KA, Boag PT, Ratcliffe LM, & Kraus KC (2008)
Between-year survival and rank transitions in male black-capped chickadees: a multistrata modelling approach. Auk 125:629-636.
Van La- “The vocal behaviour of Common Loons: behavioural and temporal signalling
strategies and communication networks” – MSc Thesis
Conventional animal communication studies have used a simple dyadic model of one
signaller and receiver. Recently, the accepted communication paradigm has shifted to a more
complex model to include multiple signallers and receivers exchanging information in a
communication network. The communication network model provides many possibilities to
study eavesdropping behaviour, where rival individual receivers can indirectly gain information
about the quality of conspecific competitors through their vocal interactions. For my graduate
research, I evaluate the effects of eavesdropping on the territorial behaviour of a long-distance
signalling bird, the Common Loon (Gavia immer).
In May 2008, we deployed an innovative long distance acoustic monitoring system that
consisted of 10 omni-dimensional microphones spaced in a 10-km transect across three lakes:
Lake Opinicon, Lower Rock Lake and Upper Rock Lake to passively record Common Loon
vocal activity. These recordings were time-synchronized using GPS-controlled time signals, and
we were able to monitor twelve adjacent Common Loon territories. In total, we successfully
recorded over 550 hours of Common Loon vocal activity.We thank the Lower Rock Lake
Association for their support in this project.
Assistant: Melanie Farquhar

Dr. Troy G. Murphy, Co-Principal Investigator, Postdoctoral Fellow, Queen’s University;
Dr. Keith A. Tarvin, Co-Principal Investigator, Associate Professor of Biology, Oberlin
College;
Dr. Robert Montgomerie, Co-Principal Investigator, Professor of Biology, Queen’s
University
“Female American goldfinches signal dominance with bill color”
Although male sexual ornaments have been the focus of many evolutionary studies, little
attention has been devoted to understanding the adaptive function of elaborate traits in females.
Female ornaments may function as signals to attract males by revealing female genetic or
parental quality, or they may function as status signals that allow competitors to assess each
other’s dominance. American goldfinches are sexually dimorphic songbirds in plumage (males
are saturated yellow, and females a drab yellow), yet both males and females change bill color
from grey-brown to bright orange during the breeding season. We investigated whether the
orange female bill signals dominance when birds compete for access to food. We tested for status
signaling by examining whether caged females avoided feeding adjacent to female taxidermic
models as a function of the model’s bill color, which was experimentally augmented or dulled.
We found that females avoided feeding near model females with colorful bills, supporting the
role of female bill color in signaling dominance. This represents the first experimental evidence
that a carotenoid-based coloration of females functions to mediate contest competition.
This research is ongoing and will continue in the summer of 2010.
Publications:
Murphy T. G., Rosenthal M. F., Montgomerie R., Tarvin K. A. 2009. Female American
goldfinches use carotenoid-based bill coloration to signal status. In Press, Behavioral
Ecology.

Dr. Bryan D. Neff, Department of Biology, University of Western Ontario, London,
Ontario
"Mating Systems in Fish"
My lab works on fish mating systems. During the summer of 2008, I continued my
collaboration with Dr. Rosemary Knapp from the University of Oklahoma to investigate
endocrinology and gene expression of parental care in bluegill sunfish (Lepomis macrochirus).
In addition, my graduate student, Tim Hain, conducted a project on social behaviour of bluegill
larvae, and Kristin Ambacher (University of Western Ontario) provided valuable field assistance.
Tim Hain – “The evolution of kin recognition in promiscuous fish species” – PhD thesis

I have previously shown that bluegill larvae sired by highly promiscuous ‘cuckolder’
males have a lower average relatedness index than larvae sired by nest-tending ‘parental’ males.
Furthermore, these cuckolder-sired larvae use a direct recognition mechanism to recognize and
preferentially associate with relatives, whereas parental-sired larvae do not discriminate on the
basis of relatedness. In the summer of 2008, I conducted experiments to determine the benefits
to bluegill larvae of living in a kin group versus living in a mixed-kin group. Specifically, I
measured the anti-predator response of larvae living in kin groups versus mixed-family groups. I
found that larvae in groups of full-siblings shoaled more tightly than groups of mixed
relatedness. This experiment was part of a larger study investigating the evolution of kin
recognition in bluegill sunfish. A paper reporting on the work conducted this year has been
accepted for publication in the Journal of Fish Biology.
Publications:
Knapp R and BD Neff. 2007. Steroid hormones in bluegill, a species with alternative
reproductive tactics including female mimicry. Biology Letters. 3: 628-631.
Neff BD and JS Lister. 2007. Genetic life history effects on juvenile survival in bluegill. Journal
of Evolutionary Biology 20:517-525.
Neff BD and EL Clare. 2008. Temporal variation in cuckoldry and paternity in two sunfish
species (Lepomis spp.) with alternative reproductive tactics. Canadian Journal of
Zoology 86:92-98.
Neff BD and R Knapp. 2009. Paternity, parental behaviour and circulating steroid hormone
concentrations in nest-tending male bluegill. Hormones and Behavior 56:239-245.
Hain TJA and BD Neff. 2009. Kinship affects innate responses to a predator in bluegill larvae.
Journal of Fish Biology, in press.

Dr. William Nelson – Department of Biology, Queen’s University
“Diel Migration and Community Dynamics of Zooplankton”
We undertook a pilot study of vertical mesocosms at round lake to study the influence of
diel zooplankton migration on community dynamics. The study involved myself and two
undergraduate research assistants, and included the deployment and sampling of six vertical
mesocosms. Samples were collected four times a week over a 2.5 month period. The
zooplankton were counted using microscopes at the Long lake cabin.
Assistants: Stefan Bengtson and Ramya Ravinshankar

Dr. David P. Philipp - Illinois Natural History Survey at the University of Illinois
“Long-term Monitoring of Largemouth Bass and Smallmouth Bass Reproductive Success”

The impact of early variation in mating and reproductive success is not well understood
for many species of fish, especially for species with long-term parental care. To address this
issue in largemouth and smallmouth bass, we have been monitoring the reproductive activities at
several sites within Lake Opinicon, including four islands and 2 km of mainland shoreline.
These habitats have been surveyed annually during the spawning season by visual swims using a
mask and snorkel. Data collected included the date of each individual spawn, location of the
nest, depth, assessment of mating success (number of eggs laid), size of parental male, and
duration of parental care for each male, as well as the occurrence of hookwounds from angling.
Visual swims to determine number of Age-1 and Age-2 largemouth and smallmouth bass are
also done to assess year class strength. By determining the success or failure of each male in
raising a brood, we can then calculate total fry production for each site each year. These data can
then be correlated with year class strength one and two years later.
Project Team Members: David Philipp, Brandon Barthel, Niels Carlson, Julie Claussen, Andrew
Gingrich, Jim Ludden, Sean Landman, Liane Nowell, Jana Svec
Brandon Barthel - “Reproductive Ecology and Seasonal Movement of Smallmouth Bass in
the Mississippi River Watershed” , Phd Thesis, Department of Natural Resources and
Environmental Sciences, University of Illinois at Urbana-Champaign
Our INHS research team has been studying the reproductive ecology of smallmouth bass
in Millers Lake and the portion of the Mississippi River just upstream. These studies have
focused on monitoring the reproductive success of individual nesting male smallmouth bass. The
data gained from these ongoing projects continue to provide insight into recruitment mechanisms
and nest-site fidelity, improving our ability to manage and conserve smallmouth bass
populations. A three-year telemetry project resulted in detailed assessments of pre and post
spawn movements and provided insight into habitat use and seasonal movements. It has also led
to the hypothesis that multiple life history strategies may be present among the fish of the
system. This comprehensive project will continue to improve the understanding of the ecology
of smallmouth bass.
Project Team Members: David Philipp, Brandon Barthel, Niels Carlson, Julie Claussen, Andrew
Gingrich, Jim Ludden, Sean Landman, Liane Nowell, Jana Svec
“Growth, Survival, and Movement of Northern Pike”
We have conducted long-term, continuous mark and recapture efforts on the northern
pike population in both Lindsay and Poole Lakes over the past ten years. We are capturing these
pike repeatedly using hook-and-line angling techniques. Once captured, the fish are measured,
sexed, given a pit tag, and released. The data are providing measurements of growth and
survival, as well as territoriality among these fish. Data analysis is indicating a high level of
within and among year fidelity to small summer home ranges by almost all of the pike in this
population, with more movement observed between seasons.

Project Team Members: David Philipp, Niels Carlson, Andrew Gingrich, Jim Ludden, Sean
Landman, Liane Nowell, Jeff Stein

Publications:
Cooke SJ, P.J. Weatherhead, D.H. Wahl, D. P. Philipp. 2008. Parental care in response to
natural variation in nest predation pressure in six sunfish (Centrarchidae: Teleostei)
species. Ecology of Freshwater Fish. Volume: 17, Issue: 4, Pages: 628-638.
Hanson K.C., S. Arrosa, C. T. Hasler, C. D. Suski, D. P. Philipp, G. Niezgoda, S. J. Cooke.
2008. Effects of lunar cycles on the activity patterns and depth use of a temperate sport
fish, the largemouth bass, Micropterus salmoides. Fisheries Management and Ecology.
Volume: 15, Issue: 5-6, Pages: 357-364.
Barthel B.L., S.J. Cooke, J.H. Svec, C.D. Suski, C.M. Bunt, F.J. Phelan, D.P. Philipp. 2008.
Divergent life histories among smallmouth bass Micropterus dolomieu inhabiting a
connected river-lake system. Journal of Fish Biology. Volume: 73, Issue: 4, Pages: 829852.
Hanson, K. C., C.T. Hasler, S.J. Cooke, C.D. Suski, D.P. Philipp. 2008. Intersexual variation in
the seasonal behaviour and depth distribution of a freshwater temperate fish, the
largemouth bass. Canadian Journal of Zoology-Revue Canadienne De Zoologie.
Volume: 86, Issue: 8, Pages: 801-811.
Dr. Raleigh J. Robertson, Department of Biology, Queen’s University
"Behavioural Ecology and Conservation Biology of Birds"
Golden-winged Warbler Project – to develop further insights into the habitat distribution and
local population size of this species of conservation concern, to take advantage of the known
breeding population on the Pangman Reserve, Bracken Tract, Massassauga Road Tract and the
Hughson Farm at QUBS, and to provide continuity with earlier studies by Rachel Vallender, I
collaborated with Rachel, as well as with Paul Martin and his students, Laura King and
Virginia Emery, who did systematic census work using point counts throughout large areas of
the QUBS properties. Virginia and Laura ably demonstrated their high level of motivation, as
well as superb field, analytical and writing skills by having a paper submitted and accepted
before Christmas, 2008!
Tree Swallow Project - I collaborated with Adjunct Assistant Professor, Dr. Francis Bonier,
on TRES studies on the existing grids on the Hughson Farm, ongoing since 1975, in order to
contribute to the following objectives:
 to further explore the use of TRES for studies in field endocrinology, examining
corticosterone levels as an indication of stress on females.
 to enhance the potential for contributions of this TRES population to the large-scale
"Golondrinas of the Americas" project.

Dr. Bruce P. Smith - Biology Dept., Ithaca College, Ithaca, NY 14850.
"Sampling Mites and Zooplankton with Behavioral Traps"
It was a short field season (5 weeks) in Summer 2008, during which we continued
research on the photopositive response of water mites and zooplankton. We tested the application
of light traps in deeper regional lakes, with traps set at the bottom of the epilimneon (ca. 4.5
meters) in water depths of at least 10 meters. The traps were very effective for sampling
Polyphemus pediculus and Leptodora kindtii; while vertical10 and 15 meter plankton tow net
samples indicated the presence of large numbers of cladocerans (e.g., Bosmina sp.,
Diaphanosoma sp., Simocephalus sp.) and various copepods, these are very rarely taken in light
trap samples. Curiously, traps set at Keast’s Beach did capture large numbers of a Bosmina
species: it is unclear at this time whether this is a species-specific or clone-specific difference, or
a habitat-related change in behavior within a population. Large numbers of Polyphemus
pediculus and Leptodora kindtii were again captured in shallow open-water habitats of Lake
Opinicon, with up to 5,000 and 18,000 individuals (respectively) in a single trap, over 2 hours of
sampling.
In shallow waters, light traps were far more effective in collecting most taxa of chydorids
than birge cone nets, both at Keast’s Beach (open water), and Telephone Bay (heavily
vegetated), although a few taxa did not respond to light traps. The birge net was virtually
impossible to use at Telephone Bay, and even when possible, net sampling in dense growths of
macrophytes gives questionable results.
Clearly, samples from light traps are highly biased
depending on the light reaction and vagility of taxa. However, for sampling populations of
certain species, or to survey the species composition of chydorid assemblages, this method is far
more productive and far less effort than net sampling.
This research was supported in part by money awarded to Rebecca Rideout from the IC
Biology Dept. Ford Fund and Bernard Fund
Assistant: Rebecca Rideout

Dr. Cory Suski, University of Illinois, Department of Natural Resources and
Environmental Sciences, Champaign, IL
“Biotic and abiotic influences on reproduction in fish”
Annual year class strength for fish is highly variable and can be dictated by many factors.
Currently, variation in the survival of embryo & egg stages is believed to be one of the most
important drivers of year class strength in fish. Largemouth bass and smallmouth bass are
excellent model species for studies regarding factors influencing year class strength in fish due to
their protracted parental care period, accessible nests and predictable spawning behaviours. In
largemouth bass and smallmouth bass, the mechanism dictating survival of eggs embryos are not
well understood and could be related to biotic and abiotic factors such as timing of reproduction,
temperature fluctuations, nutritional status of embryos, and general embryo ‘quality’. Our
research in this area seeks to quantify factors that define year class strength and recruitment for
bass, with efforts focusing mainly on the egg/larvae/embryo stages.

Andrew Gingerich – “Factors influencing egg quality in smallmouth bass” – MSc Project.
Within a given year, there is a range in size of male smallmouth bass that participate in
spawning. This size range spans from large (old) individuals that receive a large quantity of
eggs, to small (young) males that receive a small quantity of eggs. Analyses of long-term data
sets analyzing bass reproductive success have documented that male size plays a large role in
determining whether a male will successfully rear his brood, or whether the male will
prematurely abandon his brood. In general, large (old) males are more likely to rear their
offspring, while smaller (young) males are more likely to abandon their broods prematurely. The
current study is designed to quantify the variation in offspring ‘quality’ that exists across large
and small brood-guarding male smallmouth bass. Eggs will be collected from brood-guarding
male bass across a range of sizes and analyzed for characters such as lipid content, cortisol, and
size. In addition, the hatching success of eggs across males of different sizes will be monitored
both in the lab and in the wild. Finally, the probability of rearing broods to independence will be
monitored in the wild. The results of this study will improve our understanding of the factors
driving reproductive success and year-class formation in fishes.
Assistants: Sean Landsman, Lianne Nowell
Sean Landsman– “Response of largemouth and smallmouth embryos to heat shock” –
Undergraduate Distinction Project.
Male largemouth and smallmouth bass display protracted parental care in which they
remain in shallow water and guard their young for up to six weeks. Analyses of long-term
datasets analyzing bass reproductive success have documented that premature abandonment of
broods prior to offspring development can occur, and this premature abandonment are largely
driven by reductions in water temperature associated with storm events. Premature brood
abandonment by nest guarding bass typically results in complete consumption of embryos by
predators, resulting in a loss of reproductive success for that year for a male. Currently,
however, it is not know if these reductions in water temperature negatively induce abandonment
by negatively impacting the brood-guarding male directly, or by causing mortality of the eggs
and embryos. The current project is designed to quantify the impacts of abrupt temperature
shock on mortality rates in eggs and embryos of smallmouth bass and largemouth bass. A range
of hot and cold temperature shocks will be used, as well as several stages of larval development
in both largemouth bass and smallmouth bass. Results will provide insights into the mechanism
for premature abandonment of broods in smallmouth bass and largemouth bass following cold
water events.
Assistants: Andrew Gingerich, Lianne Nowell

Dr. Bruce Tufts – Department of Biology, Queen’s University
“Physiology of Fish and Conservation”

Matt DeMille – “Fish Sanctuaries as Management Tools” – MSc Thesis
Assistants: Korey Walker, Dan Bevan, Andrew Lowles, Jeff Buckley and Maddison Proudfoot

Dr. Hans Van Gossum – Department of Biology, University of Antwerp, Antwerp –
Belgium
“Fitness Consequences of Andromorph and Gynomorph Females in Damselflies”
Co-Investigator – Dr. Tom Sherratt – Department of Biology, Carleton University,
Ottawa
Nehalennia irene is a small damselfly which inhabits marshy or boggy waters and is
common throughout most of Canada and the northern parts of the United States. This species
shows one male and two female morphs. Andromorph females resemble males in body
coloration and abdominal pattern, while gynomorphs are differently coloured. The frequency of
both female morphs can differ largely between populations, with gynomorphs mainly present in
Ontario (QUBS) and a reverse situation in British Columbia. Both female morphs are thought to
be maintained by sexual conflict, with males harassing females to such extend that it may
ultimately affect fitness. However, the amount of harassment that a female morph receives may
depend on the relative frequency of the morphs in a population. We have been working on
quantifying harassment rate and subsequent fitness consequences of both female morphs in
populations with varying morph frequencies.
In the summer of 2008, we experimentally tested male preference for andromorphs or
gynomorphs in small field cages. This experiment was done in six populations, including three
populations at QUBS. We did place both female morphs and two males together in a small cage
and looked at the male’s sexual interest. Indeed male preference for a given morph, as an
indicator of harassment, seemed to depend on the frequency of that morph in the population.
Next to this male preference experiment, we observed the effective number of mated
females in free living populations. We did this by walking slowly through the vegetation, while
marking and counting every female encountered and noted whether it was single or mated.
Preliminary results suggest that also the proportions of female mated per morph in the wild vary
in a frequency dependent manner.
Assistants: Janice Ting and Felipe Pérez Jvostov

Dr. Patrick J. Weatherhead - Program in Ecology, Evolution and Conservation Biology,
University of Illinois
"Long-term studies of snakes and birds"
The long-term study of black ratsnakes continued in 2008. This study is being done
collaboratively with Dr. Gabriel Blouin-Demers, who provides details of the study in his entry in
this report. Analysis of data from previous studies of red-winged blackbirds is ongoing.

Publications:
Blouin-Demers, G., L.P.G. Bjorgan and P.J. Weatherhead. 2007. Changes in habitat use and
movement patters with body size in black ratsnakes (Elaphe obsoleta). Herpetologica 63:
421-429.
Blouin-Demers, G. and P.J. Weatherhead. 2007. Allocation of offspring size and sex by female
black ratsnakes. Oikos 10: 1759-1767.
Blouin-Demers, G. and P.J. Weatherhead. 2008. Habitat use is linked to components of fitness
through the temperature dependence of performance in ratsnakes (Elaphe obsoleta). Israeli
Journal of Ecology and Evolution 54: 361-372.
Cooke S.J., D.P. Philipp, D.H. Wahl & P.J. Weatherhead. 2006. Energetics of parental care in six
syntopic centrarchid fishes. Oecologia 148: 235-249.
Cooke, S.J., P.J. Weatherhead, D.H. Wahl and D.P. Philipp. 2008. Parental care in response to
natural variation in nest predation pressure in six sunfish (Centrarchidae: Teleostei) species.
Ecology of Freshwater Fish 17: 628-638.
Gibbs H.L., S.J. Coreyl, G. Blouin-Demers, K.A. Prior and P.J. Weatherhead. 2006.
Hybridization between mtDNA-defined phylogeographic lineages of ratsnakes (Pantherophis
sp.). Molecular Ecology 15: 3755-3767.
Row, J.R., G, Blouin-Demers and P.J. Weatherhead. 2007. Demographic effects of road
mortality in black ratsnakes (Elaphe obsoleta). Biological Conservation 137: 117-124.
Weatherhead, P.J., K.J. Kissner and S.J. Sommerer. 2006. Prenatal sex ratios and expression of
sexually dimorphic traits in three snake species. Journal of Experimental Zoology 305A:
603-609.
Weatherhead, P.J., K.E. Muma, J.D. Maddox, J.M. Knox and K.W. Dufour. 2007. Morphology
vs. molecules: sexing red-winged blackbird nestlings. Journal of Field Ornithology 78: 441448.

Dr. D. Dudley Williams, Ecology and Evolutionary Biology, University of Toronto
“Food Webs in Temporary Ponds”
Tiffany Schriever - “Food web ecology of temporary ponds and niche variation among
amphibian larvae” – PhD Thesis
We initiated a two year research project in 2008 investigating the spatial and temporal
variability in aquatic food web ecology of temporary ponds along a hydroperiod gradient using
seven ponds on the QUBS property. Most of the experiments on food web structure have been
conducted in lotic habitats or in stable lentic (still water) habitats. In this regard we know little
about the food web structure and function of temporary waters, yet they are highly abundant and
important habitats in the landscape. We monitored the seven ponds bi-weekly from April through
September for physico-chemical parameters (e.g., water temperature, depth, surface area,
dissolved oxygen, pH, conductivity, canopy cover) and sampled for aquatic consumers (e.g.,
invertebrates and amphibians) and basal resources (e.g., plants, algae, detritus, sediment, and
water). We measured the stable carbon and nitrogen isotopes within these food web components

in order to construct food webs, calculate food chain length, and measure trophic position of
consumers. We have found that food chain length varies across ponds with the intermediate
hydroperiod period ponds having the longest food chains. The food chain does not seem to be
related to habitat duration but with ecosystem size instead. Analysis continues for this portion of
the project.
Significantly, amphibians are the only resident vertebrates in these habitats, yet their
functional role and interaction with other species in the food web are not understood.
Ontogenetic diet shifts are well documented in fishes but not so for amphibians, especially their
impact on food webs. Therefore, I documented the occurrence of ontogenetic diet shifts in
amphibian larvae and investigated niche differentiation among species because changes in diet
are known to impact food web structure. We used traditional gut content analysis coupled with
stable isotope analysis for reliable measures of what food was ingested but also what resources
were assimilated in the tissue over time. Gut content analysis has been conducted on Wood frog
tadpoles (Lithobates sylvaticus), Blue-spotted salamander (Ambystoma laterale) and Yellowspotted salamander (Ambystoma maculatum) larvae. Stable isotope analysis has been conducted
on the above mentioned amphibian larvae as well as Spring peeper (Pseudacris crucifer), Gray
treefrog (Hyla versicolor), and Green frog (Lithobates clamitans) tadpoles. All species show
variation in diet throughout ontogeny but some more so than others (e.g., Wood frogs show more
change than Gray treefrog tadpoles). The salamander larvae exhibit strong diet overlap and little
change in carbon resource use over ontogeny. Ambystoma laterale has a significantly higher
trophic position (i.e., feeding higher in the food web) in temporary ponds compared to its trophic
position in permanent ponds.
Assistants: Jennifer Arblaster
Acknowledgements: Funded by NSERC grant award to D. Dudley Williams and the Chicago
Herpetological Society grant awarded to Tiffany Schriever.
Undergraduate theses resulting from QUBS work:
Jennifer Arblaster. 2009. Diet analysis and trophic positions of Rana sylvatica determined by gut
content and stable isotopes of carbon and nitrogen in a temporary pond habitat. Senior
honors Thesis. University of Ontario Institute of Technology, Oshawa, Ontario, Canada.
Sarah Booth. 2009. Comparative analysis of diet and trophic position between two larval
salamander species from a temporary pond ecosystem. Senior honors Thesis. University of
Ontario Institute of Technology, Oshawa, Ontario, Canada.

Summary of Conference, Meeting and Field Trip Use of QUBS in 2008
Organizer

Function

Numbers

Duration

Kathy Marrocco
(Amherstview Public School)

Counselling and Skills
Development
Class Winter Field Trip

10

Jan 29 - 31

QPID Retreat - Queen's Program
in
International Development

24

Feb 2 - 3

10

Feb 9

12

Feb 29 - Mar 2

Kait Pasic

(Queen's)
Dr. Paul Alexandre
(Queen's - Geography)

Tree Coring/Base Metals Geography Field Trip

Caleb Hasler
(Carleton - Biology)

American Fisheries Society Ottawa
Chapter Meeting and Field Trip

Dr. Virginia Walker
(Queen's - Biology)

Bio 423 Field Trip
and Collections

10

March 29

KFN
Field Trip

12

April 27

Geography 307
Field Module

12

Apr 28 - May 2

Field Trip
Lindsay Lake

8

May 15

Erwin Battala
(Kingston Field Naturalists)

KFN
Field Trip

12

May 21

Jim Ludden
(College of DuPage, Illinois)

General Ecology Field Course

13

May 18 - 23

EOMF Board of Directors
Meeting

15

May 29

Kurt Hennige
(Kingston Field Naturalists)
Drs. Lamoureux and
Lafreniere
(Queen's - Geography)
Moira Drummond

Mary Humphries
(Eastern Ontario Model
Forest)

and Luncheon

Sophie Sommerer

Natalie Kolomeitz
(Queen's - UACC)

Ottawa Chapter of Queen's
Alumni
Association Field Trip Event

35

June 8

University Animal Care
Committee
Facilities Tour and Inspection

6

June 18

Bob Crandall
(Queen's - RAQ)

Retirees Association of Queen's
Field Trip and Picnic

28

July 23

Dale Kristensen
(Queen's - Biology)
Melanie Fortner
(Queen's - Biology)

Conservation and Stewardship
Workshop
First Annual Community Dinner
Mike Runtz - Featured Speaker

25

Aug 16

65

Aug 16

Environmental Education
Field Trip and Workshops

36

Sept 6 - 7

North Park Collegiate

28

Sept 17 - 19

Diane Lawrence
(Queen's - Education)
Ted Thomas
(N Park Collegiate,
Brantford)

Field Trip and Ecology Course

Brenda Schamehorn
(Queen's - Biology)

Bio 302 - General Ecology
Field Trip Weekend

81

Sept 20 - 21

Dr. Brian Cumming
(Queen's - Biology)

Bio 335 - Limnology
Field Trips

33

Sept 21

Brenda Schamehorn
(Queen's - Biology)

Bio 302 - General Ecology
Field Trip Weekend

54

Sept 27 - 28

Dr. Doug Archibald
(Queen's - Geology)

Geol 221/211 - Geological Field
Methods Field Trip

25

Oct 1

Dr. Doug Archibald*
(Queen's - Geology)

Geol 221/211 - Geological Field
Methods Field Trip

25

Oct 2

Lauren Reed
(Windsor - Biology)

Lauren Reed Wedding
Oct 18

20

Oct 16 - 19

Ryan Germain
(Queen's - Biology)
Jeff Hathaway
(Scientsational Snakes)
Dr. Bruce Tufts
(Queen's - Biology)

Graduate Students Weekend
and Field Trips

20

Oct 25 - 26

Local Schools Education Series
on Reptiles

3

Oct 27 - 30

QUBS Endowment Fund Kickoff
and Dinner

65

Nov 1

*Archibald Geol 221/211: The students laid out baselines using pickets and, working in groups
paced and compassed on perpendicular lines. The purpose of the lab was to determine the
stratigraphy of the surficial sediments (lacustrine clay and/or sand over till in most places) on the
property by sampling at 50m intervals using soil augers. In addition a magnetometer survey was
done over most of the property to determine the location of the buried contact between the gneiss
and the very magnetic gabbro that hosts the magnetite showing.

Geology 221/211 students at Bracken Tract

Seminars 2008
Wednesday, May 14.
Dr. Chris Eckert (Queen’s Biology) – Why do species have limits to their geographic
distributions?
Wednesday, June 4
Dr. Matt Hamilton (Georgetown U.) – Population and Conservation Genetics of
Chesapeake Bay Striped Bass (Morone saxatilis).
Wednesday, June 11
Dr. Cory Suski (U of Illinois) – The other end of the rod: Physiological perspectives on
angling and conservation.
Wednesday, June 18
Dr. Patrick Weatherhead (U of Illinois) – Effects of climate variation on reproduction and
demography of red-winged blackbirds”
Wednesday, June 25
Dr. Bruce Tufts (Q) – A lost fish physiologist in the Galapagos
Wednesday, July 2
Katyryn Peiman (Guelph) – The ecology and evolution of heterospecific aggression
Wednesday, July 9
Dr. Troy Murphy (Q) – Showy males and females: adaptive significance of elaborate
monomorphic traits
Wednesday, July 16
Matt DeMille (Q) – Fish Sanctuaries: Effective management tools?
Wednesday, July 30
Frank Phelan (QUBS) – Local Birds of Prey

Wednesday, August 6
Dr. Steve Lougheed (Q) – The importance of field courses in the training of good
scientists (and good citizens)
Wednesday, August 13
Greg Bulté (U of Ottawa) – Reptiles and amphibians of the arid American Southwest

Friday, August 15
Dr. Yiping Luo (SW University of China) – Biodiversity of Catfish in the Upper Reach
of the Yangtze River, China; Importance of water in Chinese development
Wednesday, August 20
Marvin Gunderman (McMaster) – The amazing biodiversity of insects

Documentation of Research Use of QUBS in 2008 - User-Days
PI

Post-Doc

Grad Stud

Aarssen

5

Arnott

1

Bonier

20

Campbell
Cumming
Eckert

5

50

Grogan

5

5

Lougheed

15

Martin

45

Montgomerie

2

Moyes

5

Hons Stud

Asst

Total

5

10

62

206

1

1

2

2

6

Murphy

1
124

90
5
19

130
56

78

8
145
15
34

307

560

202

38

298

15

15

35

30

30

Nelson

20

20

16

Ratcliffe

4

77

77

Robertson

20

Tufts

34

Wang

1

20

206
116

76
158
226

139

289

Subtotal

2094

1
Queen's

Arlinghaus

15

Blouin-Demers

10

Bruce

10

Burness

2

Cooke

48

Corkum

4

Dawson

1

1

Doucet

31

63

Epifanio

28

15

15

57

82

10

20

269

586

23
269

7

Fenton

25
2

6

32

126

2

27

62

20

20

Forbes

10

75

97

182

Fullard

87

234

180

501

Knapp

15

MacDougall-Shackleton

26

141

41

208

Mennill

31

60

Neff

29

30

35

94

Philipp

71

22

195

288

Ratcliffe

7

15
91

7

Schreer

4

4

12

14

Sherratt

2

Smith

30

Suski

44

Tarvin

3

29

32

Vallender

5

5

10

VanGossum

12

Weatherhead

21

29
87

7

6

89
131

12

Williams
Wolfe/Taylor

30

24
15

36

25

13

38

6

7
Non-Queen's

Subtotal

26
2734

RESEARCH

TOTAL

4828

Documentation of Use of QUBS in 2008 - User-Days
Principal PostInvestigator Doc
Total Research
User-Days
% Queen's
% NonQueen's

Graduate
Student

Honours
Student

Assistant

Total

719

99

1733

662

1615

4828

26

87

35

92

37

43

74

13

65

8

63

57

User-Days in Teaching
Activities

1996

Conference, Meeting and
Field Trip Use

442

Outreach
Programs

1155

SWEP Program

208

Other*

1165

Grand Total
User-Days**

9821

* QUBS Staff, their families and visitors are not included
** up 4.5% from 2007

Fee Schedule for 2009
University Research and Teaching Rates
Board Charges - Meals only
$665/month/person
$465/month/person

-no obligation for chores
-includes obligation for chores on a rotating schedule

Accommodation Charges - Housing only - no linen service
$51/month/person
-dormitory (White House or Curran Cottage)
$102/month
-small cabin (Cabins 1, 4, 5, 6, 7, 11and shaker)
$204/ month
-medium cabin (Cabins 2, 3, 8, 9, 10, 13, 14)
$275/month
-large cabin (Cabins 12, 15)
$325/month
-White House Apartment
$450/month
-Cottage (Keast, Earl or Maplewood)
$500/month
-Sumac or Cedar
Room and Board Rates for Field Courses - no linen service
$360/person
-weekly R&B for OUPFB field courses
$395/person
-weekly R&B for other field courses - incl. facilities use fee
Room and Board Rates for Short-Term Users and Guests- no linen service
$46/day/person
-24 hr. room and board
$6.85
-breakfast or lunch only
$13.65
-dinner only
$22.50
-overnight accommodation
Bench Fees
Basic* 1 (MFA co-applicants and Queen's Biology researchers)
$1.32/day
principal investigator/graduate student/lab coordinator
$0.66/day
assistant
Special Requirements** 1 (MFA co-applicants/Queen's Biology)
$3.30/day
principal investigator/graduate student/lab coordinator
$1.32/day
assistant
Basic* 2 (non-MFA Queen’s researchers)
$3.30/day
principal investigator/graduate student/lab coordinator
$1.32/day
assistant
Special Requirements** 2 (non-MFA Queen’s researchers)
$6.60/day
principal investigator/graduate student/lab coordinator
$3.30/day
assistant
Basic* 3 (non-MFA non-Queen’s researchers)
$6.60/day
principal investigator/graduate student/lab coordinator
$3.30day
assistant
Special Requirements** 3 (non-MFA non-Queen’s researchers)
$13.20/day
principal investigator/graduate student/lab coordinator
$6.60/day
assistant
*Basic - desk/lab bench space only - electricity and/or water
**Special Requirements - tanks, pumps, heating, cooling, air, disposables, extra space
NOTE - If sufficient funds are not available, bench fees may be waived or reduced upon written application to the
Director.

Electronic Equipment Charges
Local Area Network Connection /Internet

$13.13 per person per month

GPS/GIS Equipment
Charges for maintenance of equipment and systems will be charged back to users based on intensity of use

Boat Rental
$380/month, $160/week - includes maintenance from normal use - gas and oil not included
$85.00/day - includes gas and oil for one day rental
NOTE - Fees for use of pontoon boats are negotiated directly with the Manager or Director
All QUBS boat users will require Operator Proficiency cards to rent a boat
MEDA3 Training and certification required to operate pontoon boats

Conference and Group Rates
$6.85/person/day facility day use fee - no meals
$68.50/person/day
24 hr R&B and day use - summer season (April 30 - September 10)
$17.50/person/day
linen service (must be pre-arranged for groups)
Rates for groups outside of summer season and for special requirements are negotiated directly with the Manager or
Director
Rates are based on provision of basic services (dining hall meals, conference room use, dormitory style
accommodation) - additional requirements will increase rates
50% booking deposit required (non-refundable if cancellation made less than two weeks prior to event)

Provincial Sales Tax
P.S.T. is applicable to non-Queen's users for oil used in boats, photocopies and Fax .
Goods and Services Tax
G.S.T. is applicable to non-Queen's users for charges for boat rental, photocopies, direct sales (e.g.
equipment) and all charges for room and board from casual users.
QUBS Management reserves the right to allocate space to maximize accessibility to all users of the facility. This
may mean sharing space at times of intense use.

