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DI RECTORS REPORT 1977 

INTRODUCTION 

An important event this year was the establishirent of a Resident 
Biologist position, initially for an eleven month period. We were very 
happy to wel coire Marianne See and her husband Jerry Tande to the Field 
Station in June. As can be seen in subsequent sections of this report they 
have played a constructive role at the Field Station. We are presently 
seeking funds from outside sources to provide long term support for a posi­
tion of this nature. 

Dr. J. Gee assuired the role of Acting Director in September when the 
Director comirenced a leave of absence. 

Staff 

Dr. J. M. Shay 
Dr. J. H. Gee 
Ms. M. See 
Mr. J. Tande 
Dr. R. Evans 
Dr. R. Longton 

Support Staff 

B. Wallis 
S. Corfield 
D. Klippenstein 

Graduate Students 

J. Anderson 
S. Cos ens 
L. Ganble 
N. Hooper-Reid 
G. Kgoroba 

Summer Assis tan ts 

L. Brownlie 
B. 0 1 Malley 

Di rector 
Acting Di rector 
Resident Biologist 
Resident Biologist 
Zoology 
Botany 

Administrator 
Cook 
Doires tic Assistant 

Zoology 
Zoology 
Zoology 
Botany 
Zoology 

Dr. R. Riewe 
Dr. S. Sealy 
Dr. C. T. Shay 
Dr. J. Stewart 
Dr. J. Teller 
Dr. H. E. Welch 

N. Mulder 
S. Kennedy 
B. Thoraninson 

D. MacKenzie 
C. McKenzie 
M. McKernan 
J. Yaremchuk 

Biology Teaching Unit 
Zoology 
An th ropo logy 
Botany 
Earth Sciences 
Zoology 

Manager 
Doirestic Assistant 
Maintenance Asst. 

Zoology 
Zoology 
Botany 
Zoology 

Daren Kl i ppen stein 
G. Sutherland 
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RESEARCH 

Five thesis projects were completed during the winter and the spring; 
the studies involving seasonal changes in mass and composition of tissues 
in the meadow and red backed voles, ontogeny of vocalization in coots, the 
parasites of muskrats, the adaptive significance of different meristic 
counts in fish population and the primary productivity of epiphytic algae. 
Two new projects were initiated - the population dynamics of ticks and the 
ecology of short and longtailed weasels. The study of Eastern and Western 
Kingbirds and two long term projects - the population structure of Northern 
Orioles and the parasites of Lake Manitoba fishes and of blackbirds were 
continued. The Resident Biologist undertook two single season preliminary 
studies - the dendrochronological reconstruction of water levels for Lake 
Manitoba and the development of a fire management plan for portions of the 
Oxbow Woods. 

The reduction in research students in residence this sunmer was partly 
due to the number involved in writing their theses and who still required 
support by their supervisors thus limiting the funds available for new 
projects. We congratulate two students who sucessfully completed their 
Ph.D. degrees - Robert McArthur whose thesis was entitled 11Behavioral and 
physiological aspects of temperature regulation in the muskrat (Ondatra 
zibethicus) 11 and Eva Pip for 11 The study of aquatic plant-snail association. 11 

We are also pleased to report that Susan Cosens, Deborah Hood and 
Graham Mutch completed their M.Sc. theses. Josephine Andersen, Dan Busby, 
Paul Goossen, Nina Hooper-Reid, Chris McKenzie, Marilyn Rayner and Jerry 
Yaremchuk are in the final stages of writing. 

TEACHING 

The first week of the graduate course in Landscape Architecture Field 
Ecology (31:705) was held at Delta and .instructed by Marianne See and Jerry 
Tande. Field Ecology (1:342/22:345) was offered during the 10 days prior 
to the fall tenn and was directed by Ors. J. Gee, R. Longton and J. Stewart 
assisted by Heather Smart and Maire Luoma. 

Principles of Quaternary Paleoclimate Reconstruction (7.739), a 
graduate course taught by Ors. C. T. Shay and J. Teller and the Plant 
Ecology course (1:338) instructed by Dr. J. Stewart spent a weekend at the 
Field Station in October. Twenty students of the University of Winnipeg's 
Introductory Winter Ecology course conducted by Ors. R. Moodie and R. 
Staniforth assisted by J. Huebner were with us for a weekend in January. 

Due to low enrolments which may be related to the current financial 
stringincies and consequent difficulty in obtaining summer employment, 
only one course, Ornithology (22:468) was offered this year. 
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In order to stimulate interest in the Sunrner Session courses and to 
publicize the activities of the Field Station to a broader range of poten­
tial students we have embarked on an expanded publicity campaign. A com­
bination brochure/poster modelled on public anno1.11cements from other field 
stations was designed by the resident biologist. This is being widely 
distributed to institutions in Canada and the United States as well as 
locally in Manitoba. 

Discussions are in progress regarding the expansion of our sunmer 
course offerings to allow for more specialized courses to complement the 
basic program which has been given for several years. To acco1J1110date High 
School science teachers, who often attend courses at the Faculty of Educa­
tion during the first half of summer session, we have made provision for 
a second section of Introductory rcology in 1978. 

Dr. Michael Bruser Bursary 

We congratulate Leanne Jablonski who was awarded this bursary for the 
19 77 season. 

Continuing Education 

Six weekend courses were offered in the Delta Marsh Series of the 
Continuing Education Division:-

Winter Involvement Jan. 7 - 9 Mr. A. Watson & Mr. R. Phillips 

Arctic Lifestyles Jan. 28 - 30 Dr. R. Riewe, Mr. R. Pirt, 
Mr. D. McMaster 

Outdoor Leadership March 4 - 6 Mr. R. Lay & Mr. R. Hamb 1 in 

Log Houses April 15 - 17 Mr. J. Lazotte & Mr. R. Patterson 

Nature Photography May 10 - 22 Mr. F. Walton & Mr. P. Taylor 

Tree Ecology June 17 - 19 Mr. E. K. Smith & Mr. J. Hreno 

The average attendance of 20 students per weekend attests to the 
popularity of this series and judging from end of course critiques, all 
were enjoyable and beneficial learning experiences. They attracted in­
dividuals from a wide spectrum of society and from places as far afield 
as Kenora, Ontario; and Thompson, Manitoba. 

High School 

The Spring Field Ecology program had to be cancelled because Provin­
cial STEP funds, needed to employ an instructor, were withdrawn. With the 
arrival of Marianne See and Jerry Tande we were able to plan and implement 
a three part program for the 1977/1978 season. During the fall and early 
winter approximately 200 grade 11 and 12 students were introduced to an 
autumn and winter ecology program which included winter shrub and tree 
identification and snow ecology. 
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Since it is the younger students who seem to respond most positively 
to field teaching we hope to extend the program into the junior high level. 
This will be entirely dependent on funding for staff. 

Annual Seminar 

The tenth Annual Seminar was held on Saturday March 5th. Eight papers 
were presented to a diverse audience including members of the University 
of Mani'toba Geography, Botany and Zoology departments and biologists from 
the University of Winnipeg. Also present were staff from the Freshwater 
Institute and from the Departments of Renewable Resources and Enviromrental 
Management of the Provincial Government. 

10TH ANNIVERSARY AND DEDICATION OF LAWRENCE LABORATORY 

The 10th Anniversary of the full operation of the Field Station coin­
cided with the 100th Anniversary of the Lh1iversity. In June a luncheon 
for past and present faculty, graduate stu~nts and staff was held in 
celebration. After lunch the new research laboratory was dedicated to the 
memory of A.G. Lawrence, a well known Manitoba naturalist. 

Alexander George Lawrence was a founder member of the Natural History 
Society of Manitoba and an active member until his death in 1961, serving 
as President from 1934-36. He wrote the weekly newspaper column "Chickadee 
Notes 11 in the Winnipeg Free Press for almost 34 years. Although he was a 
bird lover from the first he expanded his interest to cover all fields of 
natural history especially botany and geology. A fossil cephalopod found 
by him near Treherne was designated as the holotype of a new variety and 
named in his honour, Actinocamax manitobensis (Whiteaves) var. lawrencii. 
He was also a first class wildlife photographer spanning the era from 
glass plate cameras to modern color photography. He made a number of 
outstanding bird films. However his most fitting memorial is the present 
Manitoba Naturalist Society which he helped foster during its fonnative 
years. (Manitoba Nature Special Historical Edit. 1977). 

The opening ceremony was carried out by his daughter Mrs. Jerdine 
Crawford. The laboratory will provide much needed space for resident re­
search staff but is designed for alternative use as teaching space when 
required. 

RESIDENT BIOLOGIST 

Although Marianne and Jerry have only been on staff for a few months 
their work and presence has demonstrated the very real need for a Resident 
Biologist at the Station. We sincerely hope that this position can con­
tinue for it impinges upon many important aspects of the Field Station's 
evolving role particularly the wide variety of teaching demands we have to 
meet. High School and public education programs can be far more effectively 
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instructed by those who have had the opportunity to become familiar with 
the local area. 

There is also a need for routine research, continuity in such areas 
as coordination of land use and collection, collation and assembly of routine 
data (such as climatological records, phenological dates, mammal sightings 
and bird migration}. When effectively assembled such data would be of 
immense use to both instructional staff and researchers and the local know­
ledge of the Resident Biologist would complement the expertise of the tea­
ching faculty and enhance the quality of Surm,er Session and pre fall tenn 
credit courses. Such an input cannot be provided with short term appoint­
ments and the resultant need to annually train new-individuals. 

Additionally through infonnative talks to schools, local residents 
and service organizations and by articles for the press explaining the 
Field Station programs an increased understanding and awareness of the role 
of the Field Station could be developed. 

We are actively seeking funds from University, Government and convnunity 
sources to establish the position on a finn and ongoing financial basis. 

GENERAL 

After the driest fall and winter on record the fire risk in the 
spring was extreme both in the wooded ridge and the marsh. Precautions 
were taken to protect the bui 1 dings by cl earing adjacent underbrush and 
providing additional water outlets for fire hoses; a strange comparison 
with the previous spring when flood waters inundated us. 

Although the early spring continued the dry weather of the fall and 
winter, the balance of the summer was the wettest and coldest on record 
and the water deficit in the marsh and surrounding area was virtually 
eliminated by fall. The construction work to raise portions of the access 
roads, build a dyke and install gated culverts to complete the flood pro­
tection scheme for the buildings and part of the property was scheduled 
for late August, normally the driest part of the summer. Despite the 
almost daily rains this work was successfully completed without inter­
ference to the teaching and research programs and with only a short inter­
ruption of access to our neighbors the Portage Country Club 

During the winter, in addition to furnishing the Lawrence Laboratory 
the alterations to the Agassiz teaching laboratories were completed. 
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Resident Biologist Report 

TEACHING 

Landscape Architecture Field Eco logy 

The Landscape Architecture Field Ecology course (31.705) was instruc­
ted this year by the resident biologists. The Landscape Architecture course 
consists of an intensive introduction to field ecology and is the only 
graduate course currently offered at the Field Station. 

High School Field Ecology Program 1977-1978 

A Field Ecology Program for high school students was again offered 
this year, its fifth season of opera ti on. This year resident staff have 
coordinated an expanded, three-part program to extend from autumn 1977 to 
spring 1978. Its goal is to shift more emphasis into teacher-training, 
while continuing with student visits as in previous years. 

Part 1 - Auturm Field Trips.- These were introduced for grades 11 and 
12. Specific aspects of auturm and winter ecology were elT4)hasized, such as 
winter shrub and tree identification and snow ecology. The field program 
exercises consisted of (a) a quantitative study across the beach ridge, or 
(b) an auturm or winter field trip, identifying plants, birds and animal 
sign on the ridge and marshlands. Resource materials developed for these 
exercises included: 

( 1) 

(2) 
( 3) 
( 4) 

11A short key to the trees and shrubs of the forested ridge, University 
Field Station, Delta Marsh 11, 10 pp,, 
11 A field guide to animal sign of the Delta Marsh area 11 , 43 pp., 
Bi rd i den ti fi ca ti on fonns , 
A checklist of forested ridge plant species. 

Copies of thes materials were supplied to students participating in 
auturm field t ips. 

The new autumn program component was very well received by the 191 
participating students from eight high schools. Teachers' responses from 
questionnaires indicated that they intended to further develop concepts 
which were introduced in the day visits, specifically: succession, biotic 
and abi oti c in terre la ti onshi ps, predator-prey interaction and increased 
environmental awareness. 

Part 2 -Teachers' Workshops. The second part of the program will con­
sist of two-day workshops in April at Delta, in which the teachers will 
receive guidance and practice in the specific field exercises which their 
students will be undertaking in their spring visits. A series of field 
exercises covering several aspects of marsh ecosystems have been prepared 
as follows: 
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(1) Ecological studies in forest habitats, 
(2) Animal tracks and sign, 
(3) Ecological studies in marsh habitats, 
( 4) Pond ecology, 
(5) Field biology projects for small groups, 
(6) Bird ecology study, · 
(7) Marsh survey by canoe for small groups. 

The workshops are intended to equip teachers with the basic background 
they need to plan, carry out and integrate the field teaching with class­
room instruction. The resources of personnel and facilities at the Field 
Station are well-suited to public services such as teacher-training. 

Part 3 - Sprina Field Tri~s. High school visits in May and June 1978 
constitute the thir part oft e Field Ecology Program. This portion is 
similar to the spring program of previous years. However, in most if not 
a 11 of the visits, the teachers themselves wi 11 be able to direct the day 
course, with the Field Station staff assisting. The increasing emphasis 
on teacher orientation is felt to be an important and necessary step in 
improving the effectiveness of these field trips. It will also potentially 
lead to greater utilization of Delta and other areas for educational excur­
sions. In regard to any field trips at the Field Station, careful planning 
is being undertaken to assure that field trip impact is located away from 
research areas. 

This year's High School Field Ecology Program has been publicized in 
the 11 Outsi der 11 , an outdoor education news letter distributed to schools 
throughout the province. A program outline has also been presented in the 
Public Forum on Environmental Education sponsored by the Manitoba Environ­
mental Council. It is also i111>ortant to consider extending the program into 
junior high and elementary school classes, since it is the younger students 
who seem to respond best to field teaching. 

FIELD STATION COORDINATION 

Data Acquisition 

The routine data acquisition program at the Field Station is being 
examined this year in terms of current and projected sci en ti fi c programs. 
At present, data are collected in the following categories: 

(1) Meteorology: all year - max-min temperatures~ wind speed and direction 
anemometer, pyrhe l iograph, actinograph. Spring-fall - evaporation 
pan and cup anemometer (Station Manager). 

(2) Hydrology: spring-fall - water levels in marsh near the station 
(Sta ti on Manager). 

(3) Plant Phenology: spring-fall - date of first flowering. 
(4) Plant Productivity: sunmer - Phragmites corrmunis (J.M. Shay). 
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(5) Large Marrmals: all year - deer observation fonns. 

(6) Bird Populations: surrmer - netting and banding (S. Sealy). 

(7) Archeology: spring-fall - a new cont>ination data fonn/filing packet 
has been designed by resident staff this year to process artifacts 
which wash out of lakeshore deposits. 

(8) Miscellaneous: additional intensive data acquisition is represented 
by short-term studies usually carried out by students. These are 
surrunarized in this and previous annual reports. 

In order to develop a feasible and appropriate program for the Field 
Station, an extensive study is being made of data acquisition systems at 
other field stations. A detailed questionnaire was therefore designed and 
distributed to stations in both Canada and the lkli ted States. As of this 
writing, 36 stations have responded. Preliminary analysis indicates that 
routine data acquisition systems are of current interest at many field 
stations and that several di rectors would like to see organizational im­
proverrents. As the remainder of these questionnaires are returned, the 
responses will be analyzed in detail and reconmendations for O!lta will be 
formulated. The major issues which require attention are: 

(1) 

(2) 

( 3) 

( 4) 

(5) 

(6) 

( 7) 

(8) 

(9) 

( 10) 

( 11) 

What kinds of routinely collected infonnation are needed by teaching 
and research staff? (e.g. rreteorology, plant phenology, plant pro­
ductivity, bird populations, small marrmal populations, terrestrial 
and aquatic invertebrates, aquatic vertebrates, amphibians and rep­
tiles, long-tenn vegetation change, archeology etc.) 

At what intervals should such data be recorded? 

Who should collect different types of data? 

Should an effort be made to collect and/or standardize information 
gathered from teaching programs at the station? 

Should use and disturbance be monitored? 

Is there a need to set aside permanent study plots? 

Should a copy of all data collected at the station be deposited at 
the station? -

Should research collections be deposited at the station? 

Are research collections from the station premises considered to be 
property of the station? 

Does the station require a data storage and retrieval system? 

If so, should this be comp uteri zed? 

The topic of data acquisition for field stations is receiving in­
creased attention in North America, evident in the recent consensus of the 
Organization of Biological Field Stations to closely examine this issue. 
Therefore, the survey results will be made available when reconmendations 
for the Field Station have been completed. 
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Land Use Map for Research and Teaching 

The Field Station facilities have been developed primarily for research 
and teaching, which can potentially be conflicting activities with respect 
to land utilization. It has been observed on completed data acquisition 
questionnaires that other field stations which promote both activities have 
found it necessary to designate certain land use areas. A land use map 
would be of considerable practical benefit to the scientific conrnunity which 
works on the property. Several considerations relating to routine data 
acquisition have also led to this idea, such as: 

(1) permanent plots for monitoring change in biota, over time, 
(2) standardizing data from field cl asses, using specified sites, 
(3) minimizing interference with recording instruments positioned in field 

localities. , 

The considerations in producing such a map include the changing patterns 
of short-term (i.e. student) research and the highly variable access to cer­
tain parts of the property. Such difficulties serve to emphasize the flexi­
bility which must be built into the application of the use map concept. 

The sequence in Fig. 1 represents the process of map production re­
sulting in policy decisions at two levels in the flow diagram. The first 
is the tentative assignment of use areas and requires the participation 
of teaching and research interests. This conrnittee will need to evaluate 
past use patterns to reach its tentative land use designations, then exa­
mine detailed proposals for teaching and research use. In the event of 
conflicting use proposals, re-evaluation will be carried out by this group 
until an acceptable assignment of land areas is attained. The conrnittee 
will also be responsible for approving additional research and/or teaching 
proposals for land use submitted during the year. Flexibility will be 
necessary for evaluating land use within a year, but especially from year 
to year. 

At present time the base maps are being distributed to former and 
proposed users. This will enable the compilation phases to occur well 
ahead of the first major users of the season, the High School Field Ecology 
students. 
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OVERLAY OF PAST 
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MAPS OF PAST 
TEACHING 

COMPOSITE MAP OF 
PAST TEACHING ZONES 

PROPOSED ~ TENTATIVE ASSIGNMENT OF AREAS* PROPOSED 
RESEARCH AREAS,""--,--~ l) PER'1ANENT STUDY t----91"'- TEACHING AREAS, 
DETAILEL' MAPS 2) THIS YEAR'S .RESEARCH ,- DETAILED MAPS 

3) THIS YEAR'S TEACHING 

.I "' 
YES - REVISION NECESSARY 

------------.i:;_-oVERLAY CONFLICT?~--~-----------' 

NO 

ASSIGN AREAS 
1) PERMANENT STUDY 
2) THIS YEAR'S RESEARCH 
3) THIS YEAR'S TEACHING 

*COMMITTEE INTERACTION BEGINS 

FIGURE 1. Production process for a land use map for research 
and teaching at the University Field Station, Delta 
Marsh. 
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The Ecology and Distribution of Mustela frenata Lichtenstein 
in Manitoba - A Preliminary Report 

R. L. Gamble 

Department of Zoology 
University of Manitoba 

INTRODUCTION 

Despite numerous studies throughout North America, little comprehensive 
field work has been done on the long-tailed weasel, Mustela frenata (Seton 
1909; Soper 1919; Criddle and Criddle 1925; Miller 1930, 1931; Hall 1938; 
Wright 1942, 1948; Hall 1951; Hall and Kelson 1959; Peterson 1966 and 
Banfield 1974). The purpose of this study is to: (1) detennine the range 
and status of Mustela frenata in Manitoba and (2) study its life history, 
food habits, home range and habitat utilization. The other Mustela 
(M. enninea, M. rixosa, M. vison) species are also being examined in order 
toprovide data on nicheoverlap and the possible existence of interactions. 

METHODS AND RES UL TS 

Most of the 1977 field season was devoted to locating sites suitable 
for mark and recapture studies. Melbourne, Pratt and Treherne were first 
sampled for longtails because according to the literature, they seemed to 
possess the most suitable habitat as they have large populations of pocket 
gophers, Thomomys tal~oides, thirteen-lined ground squirrels, Citellus 
tridecemlineatus, Ricardson ground squirrels, Citellus richardsoni and 
Franklin ground squirrels, Citellus franklinii (Criddle and Criddle 1925; 
Seton 1927; Criddle 1930; Errington 1936; Grinnel, Dixon and Linsdale 1937; 
Sowls 1948 and Hall 1974). These areas proved unproductive. 

Delta with its great diversity of animal life has to date yielded 
four longtails, 49 shorttails Mustela erminea, one least weasel Mustela 
rixosa and two mink Mustela vison. Only six shorttails and one longtail 
have been recaptured more than once. As these results demonstrate a low 
incidence of recapture, one must question this technique as possibly being 
not representative of the population as most weasels demonstrate an acute 
learning behavior reinforced by toe clipping and handling. Occasion ally 
however, some individuals overcome their initial fears and seem to resort 
to trap robbing thus frequently being recaptured often at the same trap 
site. This has been demonstrated in two shorttails and one longtail. 
Frequent recapture of individuals, although necessary in plotting terri­
tory and range, increase the likelihood of succumbing to trap exposure. 
As recaptures of carnivores are infrequent, such losses are regrettable. 
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Track analysis demonstrates a tendency for weasels to veer towards 
a trap for inspection,occurring more frequently in recaptured individuals. 
One must then question the reliability of this technique in establishing 
territory and range. Telemetry thus, may be a more reliable means of ac­
cumulating data. Semylan a narcotic still in the experimental stages seems 
to be a useful drug for anaesthetizing weasels for handling, as losses have 
been negligible. One shorttail died after treatment with this drug but 
seemed emaciated. The response to Semylan is usually immobilization of 
the animal in five to ten minutes. 

Each of the standard measurements (total length, tail length, hind 
foot, ear notch and weight) are recorded for each captured specimen. It 
seems weasels decrease in weight from summer to winter possibly due to 
changes in metabolic activity related to their high surface to mass ratio. 

Distribution and Status 

In order to determine distribution and species status, it has been 
necessary to purchase longtail weasel carcasses from trappers. Although 
notices have been posted in conservation offices, Renewable Resources, 
Provincial parks, trapping licence vendors and post offices, returns are 
low. Many trappers can not distinguish between shorttails and longtails 
because of the rarity of the latter. 

Winter Track Surveys 

Winter track surveys have been taken to determine habitat utilization 
and movement. This al so has not been too rewarding since weasels tend to 
be subnivean. One longtail which frequents the Delta Field Station often 
forages in the snow caves beneath the cattails Typha latifolia and reeds 
Phragmi tes commun is. Snowshoeing and skiing over this cover coll apses these 
cavities and disrupts the habitat. F11rther Mustela (sp.) tend to follow ski 
trails which may confuse the home range data. 

Stomach and Scat Analysis 

Stomach content analysis will be undertaken on acquired specimens. 
Digestion may continue briefly in these specimens before freezing but hair 
and bone materials usually remain. 

Since weasels are secretive in their habits and often defecate in 
burrows, scats can usually only be collected from trapped specimens. On 
occasion scats have been acquired at scent posts but in many instances 
cannot be distinguished from other Mustela species as size is relative 
to di et. 

Subspecies Analysis 

Intact skulls acquired through trappers and museums are being analyzed 
to determine subspecific differences as defined by Hall (1951). This re­
quires 19 cali brated measurements taken three times on each specimen of 
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which the average is computed and recorded. Three subspecies may exist in 
Manitoba although Mustela frenata lonrcauda Bonaparte is generally recog­
nized. Mustela frenata spadix (Bangs is recorded from both North Dakota 
and Minnesota, but due to low sample sizes, Hall (1951) does not record it 
in Manitoba. Hall (1951) notes the unusual features of specimens from.the 
Turtle Mountains in Manitoba and proposes a further subspecies may exist 
in this region. As Manitoba is a transition zone between eastern and 
western forms, an intergrade might exist. Acquiring weights and measure­
ments from museum specimens may be essential in demonstrating Bergman's 
rule for this species, since individuals taken in the Prairie Provinces 
appear larger than their southern counterparts. 

Ageing 

Relative and absolute ageing will be achieved by: (1) baculum weight 
and length and (2) tooth sectioning. 

Parasite Analysis 

Mr. C. McKenzie, Ors. L. C. Graham and T. A. Di ck have been examining 
the lungs, intestines and diaphrams respectively, for endoparasites. Dr. 
Graham has found a high incidence of A laria which are known to cause human 
deaths. Life cycle data is inadequate in Al aria and requires review of 
the defi ni ti ve host. As amphibians and reptiles are i nterrredi ate hos ts, 
it can be assumed that weasels must include these as part of their diet 
(Russel 1930; Grinnel, Dixon and Linsdale 1937; and Hall 1951). Amphibians 
and reptiles will be offered to captive weasels to detennine their initial 
response to this prey. 

DISCUSSION 

The longtail weasel is viewed as a prairie species somewhat restricted 
to the vicinity of water due to its high metabolic requirements (Hall 1951 
and Brown and Lasiewski 1972). Accumulated data from trapping records and 
field work suggests this species prefers water courses and marshes (wet 
meadows) over open prairie because in winter when water is no longer a 
limiting resource, this species still confines its activities to these 
areas. In shorttails which also require free water, activity is not con­
fined to wet meadows, instead they prefer wooded habitat. Current agri­
cultural practices destroy suitable longtail habitat by draining much of 
the marsh, which once encompassed southern Manitoba and by r~ducing 
cover. Ruttle (1968) notes, that longtails have declined due to disease 
and new methods of harvesting grain. 

This species, as are many predators, is prone to biological magni­
fication, which has increased in severity with the increased use of toxic 
fertilizers, pesticides and herbicides. These effects are difficult to 
interpret as often it does not result in immediate death of the individual 
but results in decreased fecundity. 
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Trapping has a minimal effect on longtail populations as specimens 
are only trapped incidentally in mink sets. 

Weasels are of value to Manitoba through trapping revenues but even 
more so as rodent exterminators. Most people tend to overlook the everyday 
habits and use the casual ones such as chicken stealing for general con­
sideration. Criddle and Criddle (1925) estimated that longtailed weasels 
destroy fully 2,000 rodents for every fowl. 
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A Study of the Seasonal Population Dynamics of the Ticks 
Dennacen tor vari abi 1 is (Say) and Haemaphysal is leporispal us tri s 

(Packard) in a Marshland Habitat: A Preliminary P.eport 

K. G. Kgoroba 

DepartnEnt of Zoology 
Uliversi ty of Manitoba 

INTRODUCTION 

The climatic conditions of moisture, teJ!l)erature and light, as well as 
the presence of a large nuni)er of suitable hosts at Delta Marsh allow re­
latively high densities of the ticks Dermacentor variabilis (Say) and 
Haemaphysalis leporispalustris (Packard). Several small mammal and bird 
species act as hos ts. The most important hosts for D. vari abil is are mea­
dow vole (Microtus enns lvanicus), red-backed vole "(ClethyionOllJYS gapperi), 
meadow juJl1)ing mouse Zapus u sonicus) and deer mouse (Per01qyscus · · 
maniculatus). For H. le oris alustris the important hosts are Brown Thrasher 
(Toxostoma rufum),Gray Cat 1r Dumetella carolinensis), American Robin 
(Turdus migratorius), Corrmon Grackle (Quiscalus guiscula) __ and Northern Water 
Thrush (Seiurus noveboracensis). Preliminary observations from studies on 
the distribution and numbers of the various growth stages of the ticks in­
dicates that macro and microclimatic factors of moisture, light and tem­
perature effect the seasonal dynamics of the ticks in the spring, surrmer 
and fall. Studies on seasonal activity of Dermacentor variabilis (Say) 
have been carried out by McEnroe (1975) in Massachusetts (U.S.A.). Dodd, 
Martell and Yescott (1968) also documented the effects of the climatic 
conditions on D. variabilis in Nova Scotia. No studies have however been 
undertaken on TI":'" variabilis in Manitoba or in a Marshland habitat. 

The objectives of this study are: 

a) to study seasonal dynamics of Dennacentor variabilis on rodents, 

b) to study seasonal dynamics of Haemaphysalis leporispalustris on 
birds and rodents , 

c) to study seasonal dynamics of Dermacentor variabilis on vegetation, 

d) to study the 1 i fe cycle of .Q_:.,_ vari abili s, 

e) to determine if other species of ticks are present at Delta Marsh. 
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MATERIALS AND METHODS 

A field study of a large number and variety of animals was conducted 
at 1£lta Marsh in the surrmer of 1977 between June and August. Several 
rrethods were used for retrieving animals: 

a) A trapping grid 70 x 100 metres was set up in Oxbow woods . A total 
of 80 points were staked out 10 m apart in all directions, to produce 
a grid. Each point was marked with a 1½ 11 long lath to which an orange 
tape was attached. Eighty Shennan traps were placed in the vicinity 
of each post and numered according to rows and columns. The traps 
were set on three consecutive nights, at two week intervals and baited 
with a mixture of peanut butter and rolled oats (2:1 by volume). 
Cotton batting was added to provide nesting for cold and wet nights. 
Mice caught in the traps were collected the following morning between 
8:00 and 9:00 a.m., taken to the laboratory, anaesthetized with ether and 
examined for ticks. Each rodent was toe-clipped according to a pre­
determined pattern to pennit future identification upon recapture. 
The rodents were then returned to the specific areas where they were 
caught by 3:00 p.m. the same day. Ticks were removed and placed in 
labelled vials in 70% alcohol for later identification. 

b) Most birds were obtained from Dr. Sealy's research group at ~lta and 
in addition, wire cage traps were used to trap ground birds. A few 
birds were collected with a 410 shotgun. · 

c) Wire cage traps were also used for trapping skunks, raccoons, rabbits, 
squirrels and weasels. 

d) A few other animals were also retrieved from road kills. 

e) To detennine tick numbers on vegetation, a white terrycloth square 
1 x lm was sewn on to a lm long rod and dragged over areas of the fol­
lowing habitats: (i) low grassland, (ii) high grassland, (iii) edge 
of woods, (iv) herbs and, (v) in woods. 

Four drags of 25m length were made giving a total number of ticks for 
a 100 square metre sample area in each habitat. Time, temperature at ¼In, 
½TI, lm and 2m, above ground level, weather "conditions, i.e. sunny or cloudy 
and moisture of soil were noted, Humidity was recorded on the sample plot 
contfouously for the three months by rreans of a Hygrothennograph. Mean and 
range of numbers of ticks were calculated for each day of vegetation sweep. 
In mid-summer a survey was made of the flora in each habitat. 
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RESULTS AND DISCUSSION 

Records of Ticks on Animal Hosts 

A total of 482 mice were examined and 451 ~rmacentor variabilis ticks 
removed. This showed a significant figure of 72.3% infestation. (see 
Table 1). Sixty-four birds were examined and showed 37.5% infestation with 
ten new host records for Manitoba. All ticks from birds were Haemaphysalis 
lehorispalustris. (see Table 2 last column with asterisk). Sixty-nine 
ot er mammals were examined (see Table 3). Seven out of 13 genera showed 
infestation. 

Seasonal dynamics on Rodents 

From Table 4, it can be seen that June was the peak period for ticks 
with 42.9%, 41.9%, 68.8% and 86.4% infestation for Z. hudsonicus, 
~ maniculatus, b_ gapperi and M. pennsylvanicus respectively with infesta­
tion dropping to 5.8%, 2.4%, 5.2% and 16.1% in August. These figures are 
significant (Dodds, Martell and Yescott, 1968). In Figure 1, the graph 
shows a peak in June with a rapid decline in August. Dodd et al (1968) 
found that the tick activity in their study started in May,peaked in June 
and started to decline in July to August. Both above results agree with 
the results of the vegetation study in the optima and decline of tick 
activity. Microtus ~ennsylvanicus shows the highest percentage infestation 
for the entire perio of the survey. This is because these mice have a 
thick coat of fur which serves as a suitable cover. Also, the trapping 
grid results indicate that they were caught more on the edge of wood and 
in the tall grassland area which is the area preferred by questing ticks. 
Peromyscus maniculatus have less and very snort fur, compared to the other 
mice. Their grooming habits could therefore be more efficient than the 
other species. It is also to be noted that only larvae and nymphs were 
found on the mice, thus satisfying the two-host part of the three-host 
characteristic of the ticks. No adults ~rmacentor variabilis were found 
on mice. (Table 5). 

Seasonal dynamics on Plants 

It is noteworthy that in the vegetation study, ticks were found more 
on the edge of the woods where it was not too hot on sunny days but had 
sufficient humidity. The results here need further verification. Inside 
the woods, where there was little low cover, as well as on the low grass­
land area, the tick population was almost negligible. 

An area which was not among the five vegetation study habitats, but 
which had high grass and footpaths caused by mannal travels had a very 
high number of questing or preparasitic adult ticks. 
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Table 2. Birds examined June - August 1977. 

Ill 

Ill "'O "'O 
"'O ~ 

S,.. 
S,.. 0 

.,... u u 
HOST ca "'O ~ 

(1.1 
"'O "'O 0:::: 

'+- (1.1 (1.1 C ~ 0 "'O ..c "'O en .,... +-' 
(1.1 (1.1 u (1.1 S,.. u Ill 

S,.. (1.1 m Ill ..c m en 0 S,.. 
~ 0 

(1.1 ta ..c +-' ,.... u +-' S,.. en (1.1 :c 

~ > 0.. ,.... m m +-' 0 C .J:l C 
S,.. E ::s +-' +-' m en (1.1 E ..... 3: 

::s ta ~ "'O 0 +-' :5 C :§ . ::s a, 
z ....I c:( I- c:( LLJ z ~ z 

1. 3rown Thrasher 5 - 4 19 23 22 1 20 3 3 60 * 
2. Cat Bi rd 5 1 - - l 1 - 1 - 1 20 * 
3. Robin 2 - 11 - 11 11 - 6 5 1 50 * 
4. Verry 5 1 - - 1 1 - 1 - 1 20 * 
5. Ve llow throated Vireo 1 - - - - - - - - - -
6. Brown headed Cowbird 9 1 6 3 10 9 1 9 1 3 33.3 * 
7. Northern Water Thrush 1 - 1 - 1 1 - 1 - 1 100 * 

" 8. Northern Oriole 4 1 2 - 3 3 - 1 2 2 50 * 
9. House Sparrow 2 - - - - - - - - - -

10. Conman Grackle 10 18 10 41 69 64 5 32 37 8 80 * 
11. ~ouse Wren 2 - - - - - - - - - -
12. Red-Winged Blackbird 4 3 - - 3 3 - 3 - 2 50 

13. ..Jes tern King Bi rd 2 1 - - 1 1 - 1 - 1 50 * 
14. Eastern King Bird 1 - - - - - - - - - -
15. Western Oriole 2 - - - - - - - - - -
16. Yellowhead Blackbird 3 - - - - - - - - - -
17. Fly Catcher 1 - - - - - - - - - -
18. Orchard Oriole 1 - - - - - - - - - -
19. Song Sparrow 1 - - 1 1 1 - 1 - 1 100 * 
20. Rose Breasted Grosbeak 3 - - - - - - - - - -

TOTAL 64 26 34 614 124 117 7 76 48 24 37.5 

.. I 
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Table 4. Percentage of infected mice. June - August 1977 

A B C D E 

Month Zaeus hudsonicus Peromyscus Clethri onomys Mi crotus 
mani cul atus . gaeQ:eri .· eennsl1 van i cus 

June 42. 9 41.9 68.8 86.4 

July 21.4 12.5 41.1 45.5 

' 
August 5.9 2.4 5.2 16 .1 

Table 5. Ticks from mice and stages of development. June - August 1977. 

A B C D E F 

Month Life Stage Zapus Peromyscus Clethrionorqys Microtus 
of Ti ck hudsonicus maniculatus gapperi pennstl van i cus Totals 

Larvae 6 65 5 49 125 

JUNE Nymphs 4 12 33 44 93 

Adults - - - - 0 

I 
Total 10 77 38 93 218 

Larvae 2 3 39 11 46 

JULY Nymphs 3 8 94 60 165 

Adults - - - . - 0 

II 
Total 5 11 124 71 211 

Larvae - - 1 1 2 

AUGUST Nymphs 1 1 5 13 20 

Adults - - - - 0 

I II 
Total 1 1 6 14 22 

TOTAL I, II &III 16 89 168 178 451 
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CONCLUSION 

As this is a preliminary report, not all areas of the objectives have 
been covered but much remains to be done. It should be noted, howe~r, 
that the study conmenced in June, 1977 but with the spring season starting 
much earlier than normal in 1977 it was not possible to begin the study 
coincidentally with the emergence of ticks from winter hibernation. As a 
result, the present report reflects the optima and decreasing periods of 
tick activity and thus does not show the complete cycle of tick activity 
from early spring through summer to fall. 
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A Sunmary of Lake Manitoba Geolimnology and Proposed Sediment Research 

W. Last 

I:epartment of Earth Sciences 
University of Manitoba 

INTRODUCTION 

The scientific body of knowledge on Lake Manitoba consists of close 
to 100 published and unpublished reports, theses and government documents. 
This information can be divided into three disciplines. Studies within 
the biological realm of the lake make up over 75% of the reports. These 
deal mainly with fisheries biology, productivity and yield. Another 20% 
of the studies discuss the physical and chemical limnology and hydrology 
of the lake. Finally, a small number of reports deal with the lake's 
sedimentary environment and depositional history. The purpose of this 
discussion is to briefly review the available limnogeological information 
of Lake Manitoba and to outline the main thrusts of my sediment research. 

Lake Manitoba Geolimnology 

Although Lake Manitoba has not yet been studied from a comprehensive 
limnogeological approach, it is useful to review the salient points of the 
following areas: geological consideration, morphometric parameters, 
physical lirmology and hydrology, chemical limnology and biological con-
siderations. · · 

Geological considerations - Lake Manitoba occupies a shallow, 
glacier-deepened trough in Paleozoic and Mesozoic bedrock on the north­
eastern flank of the Williston basin. The underlying carbonate, shale 
and evaporite sedimentary units are believed to be a major source of ions 
in the surface water of the region (van Everdingen, 1971) and probably 
have a considerable influence on the chemical nature of the lake's sediment. 

The glacial sediments surrounding the lake and the soils developed in 
them are also very important sources of ions and elastic material. The 
nature and thickness of this unconsolidated material varies considerably 
in the region. The area inmediately south of the lake is characterized 
by a relatively thick sequence of tills, fluvial and deltaic sediment and 
nearshore and offshore Lake Agassiz material (Gilliland, 1965; Fenton and 
Anderson 1971). Northward, however, the drift thins dramatically (Teller 
1976) with extensive areas of bedrock exposed along the eastern and western 
shores of the lake. The nature and stratigraphic relationships of the 
glacial sediment outside of the Delta area are poorly known. 
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These various geologic features not only provide sources of chemical 
and elastic material but also have a direct influence on the lake 1 s sedimen­
tation pattern and characteristics by -controlling the bathy~try, slope and 
roughness of the bottom. 

Morphometric Parameters - Figure 1 is a generalized bathymetric map 
of the south basin of Lake Manitoba and Table 1 sumnarizes several mor­
phometric parameters and calculations for the basin. The rather unusual 
combination of large geographic area (3900 km2) very shallow depth 
(zm=7.lm, z=3.2m), long maximum and effective fetch distances and lake 
basin form (smooth,concave) provide the situation in which wind generated 
waves and seiches can completely homogenize the water column during the ice 
free season. 

Physical Limnology - This lack of widespread thermal s trafi ci ati on 
development during the open season is one of the most iJ!l)ortant physical 

· features of Lake Manitoba from a sedimentological point of view. While 
'ordinary' wind-generated waves are able to affect roughly 66% of the 
lake's bottom, storm-generated waves can erode, re-suspend and re-distribute 
bottom material from any point in the lake (calculated from hydraulic data 
summarized by Galay, 1964). Wind set-up, which can cause lake level fluc­
tuations of up to 7 feet at the south end of the basin (Galay 1964), is 
also an important mechanism of sediment re-distribution in such a shallow 
lake. 

Figure 2 is based on data collected from 25 stations in the south 
basin by the Environmental Management Division of the provincial government 
(Crowe, unpublished data) and others (Tudorancea and Green, 1975). The 
mean grain size pattern of the bottom sediment is not siJ!l)ly a response to 
bathymetric control but also shows the influence of (1) energy distribution 
by wind and storm waves, (2) normal lake current activity and, possibly, 
(3) variable source characteristics. 

In addition, the high 02 saturation levels associated with the iso­
thermal water column means that organic material brought into the basin 
or produced within the lake wi 11 probably not be readily preserved in the 
sedimentary record. Figure 3 shows that the organic content of the bottom 
surface sediments is relatively low for such a highly productive lake. This 
is probably due to the rapid aerobic decomposition. 

Another associated physical feature is the high turbidity of the water 
during the open season. Secchi disc transparencies have been recorded as 
low as 17 cm (Tudorancea and Green ,1975). Rather than al gal bloom tur­
bidity, this is probably more of a reflection of the lake's shallow depth 
and the ability of waves to re-suspend bottom sediment. 

Chemical Limnology - The chemical nature of Lake Manitoba has been 
well documented primarily through a three year water quality monitoring 
study by the Environmental Management Division (J. Crowe, personal com­
munication). Although the detailed results of this study are not yet 
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Table 1. Su11111ary of Morphometric and Chemical Parameters of the South Basin 
of Lake Manitoba 

Maximum depth zm = 7. lm 
Maximum length 1 = 105;4km 
Breadth b = 47.2km 
Mean depth i = V = 3.24m 

A 
Shoreline development DL = L 

2 (11A)½ 

Volume development Dv = 3z = 1.37 
Zm 

Surface area A= 3907.2km2 

- Length of Shore L = 324.6km 
Volume V = 12.66km3 

Median depth zmed = 5.55m 

= 1.81 

Mean basin slope= 0.05% (0.03°) 
Mean slope between O and 5 meters depth = 0.147% (0.08°) 
Relief factor Rr = zmed = 0.109 

A 
Roughness factor R = 0.165 (e + 2) csi = 2.87 

zmed (A) 

pH 

Total Hardness 
{mg CaC03/l) 

Alkalinity 
{mg CaCO 3/ l) 

Specific 
Con due ti vi ty 
(mi cromhos) 

Total Dissolved 
Sol ids 
(mg/ 1) 

Calcium 

Magnesium 

Sodium 

Iron 
Chloride 

Sulfate 

Carbonate 

Bicarbonate 

Phosphate 

Nitrogen as 
Nitrate 

Bajkov 
(1930) 

8.3-8.6 

-* 

666 

33 

44 

0.1 

180 

94 

105 

Gilliland van Everdi ngen Crowe Tudorancea 
{1965) (_1971) (1974) Green (1975) 

8.1 

433 

260 

1325 

24 

91 

339 

0.2 

510 

184 

24 

293 

0.25 

56-80 

53-77 . 

310-375 

487-620 

95-125 

286-376 

8.2 8.0-9.0+ 

480 348-420 

253 246-292 

2490 

1515 1150-1950 

50.9 

. ✓: 86/2 

360 

0.08 

530 

280 

13.8 

280 

0.07 

* not analyzed 
+where basin averages are not reported, range of values are listed 
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Fig. 3. Organic content of bottom sediment (com­
piled from data collected by Department 
Mines, Resources and Environmental Manage­
ment and Tudorancea and Green, 1975). -

available in published fonn, Crowe (1974) sumnarized some of the il11)ortant 
data. The lake has high alkalinity and total hardness values with pH be­
tween 8.0 and 9.5. Dissolved solid content is also high with chlorides 
and sulfates being the most prevalent ions. There is a marked difference 
in chemical nature between the north and south basins as well as between 
su111rer and winter conditions. Despite this and other documentation of the 
lake's water chemistry (e.g., Bajkov, 1930; Tudorancea and Green, 1975; 
see Table 1), the chemical nature of the bottom sediment has not been 
studied. 

Biological Considerations - As previously noted, most of the informa­
tion on Lake Manitoba is biological in nature (see Boyd, 1972). The lake 
is eutrophic with a very high benthic productivity (Crowe, 1974). 
Tudorancea and Green (1975) stress that the low diversity of the benthic 
population is probably a reflection of the environment's physical and 
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chemical homogeneity, although biotic factors such as competition and 
predation must also be important in explaining certain spatial variations. 

The biological convnunity in Lake Manitoba can influence the nature and 
pattern of sedimentation by (1) contributing both particulate organic matter 
and inorganic components to the record, (2) destroying primary sedimentary 
structures through burrowing and grazing activities, and (3) altering the 
rates of chemical exchange between the sediment and water. 

Objectives of Sediment Research 

Stratigraphic analysis and interpretation of the physical, chemical 
and biological records within the sediment can provide an integrated 
picture of past lake environments and events in the drainage basin. An ex­
tensive drilling program financially supported by the Environmental Manage­
ment Division, N.R.C. and the J:£partment of Earth Sciences is presently 
being undertaken to: (1) determine the present-day sedimentary facies re­
lationships in the south basin, (2) determine the thickness and stratigraphy 
of the Holocene sedimentary fill, (3) investigate the variations in selected 
physical and chemical parameters in the record and (4) interpret the late 
Pleistocene and Holocene history of the lake on the basis of these changes. 

From a practical standpoint, the knowledge gained in this study will 
be used to contrast natural versus man-induced environmental changes and 
to develop short and long term strategies leading to the preservation of 
the lake's water quality. Previous studies have identified several poten­
tially geolimnologically related water quality problems: 

(1) Increased siltation and bottom sediment changes/increased turbidity. 
For some years there has been reference to the changing sedimentation pat­
terns and rates in the lake. Kennedy (1949) points out that fishermen con'­
tend the lake has "filled" about one foot in the past 50 years. Hochbaum 
(1965) also uses the personal experience of fishermen and cottage owners 
to document this change in sediment character and suggests that the in­
discriminate drainage of wetlands and marshes surrounding the lake has 
greatly accelerated the natural changes occurring in the basin. There is 
also some evidence that the increased abundance of such fish species as 
sauger and carp reflect the changing sedimentation and climatic patterns 
(Kennedy, 1948; Hochbaum, 1965). 

Despite the demonstrated influence (not necessarily detrimental) of 
sediment load and sedimentation patterns on the water quality and biologi­
cal community of a lake (e.g., Swenson and Matson, 1976; Rosenberg and 
Snow, 1975), these changes have not been scientifically documented for 
Lake Manitoba. Crowe (personal communication) attempted to evaluate the 
sedimentation effects of the Portage Diversion on the south basin. She 
concluded that the suspended load being introduced into the lake can cause 
high turbidity values "near the diversion". 
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(2) Chemical alteration of the lake water. The water quality monitoring 
study of Lake Manitoba during the late 1960 1s provided the data required 
to assess the temporal changes of several chemical parameters . Over a 
40 year period, the most dramatic chemical changes in the south basin were 
increases of over 100% in dissolved chlorides and sulfates (Crowe, 1974). 
In terms of total dissolved solid content, the lake has gone from a fresh­
water state to brackish since 1930. In addition, IJC (1977) has predicted 
further increases as a result of implementation of the Garrison Diversion 
unit. 

(3) Shoreline erosion and southward transgression of the lake. Problems 
associated with shoreline regression are well documented in Nort h America. 
On Lake Manitoba, regulation of water levels is frequently cited as a 
major cause of accelerated shoreline erosion. In addition, Penner (writ­
ten co111nunication, 1976) has suggested, on the basis of paleoecological 
and radiocarbon data (Sproule, 1975), that differential crustal rebound 
has caused a southward transgression of Lake Manitoba over the past 2400 
years. 

In each of these problem areas a study of the sedimentary record will 
help to properly document and quantify the changes and allow calibration 
of man-induced changes in relation to the overall evolutionary trends . 

Preliminary Stratigraphic Data 

Preliminary offshore drilling and sampling in the southwestern portion 
of the basin by Manitoba Hydro (samples and data provided by J. Ellis) re­
vealed a generalized stratigraphy of 2-3m of gray to brown clay (inter­
preted by author as offshore lacustrine sediment) overlying 3m of brown, 
clayey silt (deltaic sediment?) and at least 4m of gray to brown, mottled, 
gravelly, sandy, clayey silt and silty clay (till). Shelby tube samples 
from the top 40cm showed that the lacustrine unit lacks visible bedding 
and ranges in color from olive gray to dark grayish brown. Small (1-2mm) 
spherules and 11 blebs 11 of unknown mineralogy (possibly gypsum) are present 
throughout both cores but most abundant at depths of 10-20cm. Whole and 
broken shell fragments and other unidentified organic debris are also 
present in small amounts. 

Although the upper 10cm of this unit were not available for analysis 
and detailed analyses of the remaining samples are not yet completed, pre­
liminary data (Fig. 4) suggests the material to be uniformly clay- rich 
with generally low organic and carbonate contents. Ramlackhansingh (1977) 
reports that the predominant clay mineralogies of the sediment are vermi­
culite(?), chlorite and illite with minor amounts of kaolinite. Un­
fortunately, due to the incomplete nature of the available sample record, 
conclusions regarding the Holocene sedimentary history of Lake Manitoba 
cannot be made at this time. 
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Nest Site Selection in Eastem and Westem Kingbirds 
on the Delta Marsh Ridge, Manitoba. · 

D. I. MacKenzie 

Department of Zoology 
University of Manitoba 

INTRODUCTION 

The Eastem Kingbird (Tyrannus tyrannus) and the Western Kingbird 
(T. verticalis) breed at Delta in extraordinarily high nLJnbers (Smith, 1966: 
206). The sympatric association of these species in Manitoba is the result 
of a relatively recent eastward expansion of the breeding range of 
T. vertical is (see Bent, 1942). Both species may be found in local sympatry 
within their conmen ranges. Where one is abundant the other is usually much 
less so. Both species have similar sizes and foraging behaviours and in 
many ways appear to occupy very similar niches. Whitmore (1975) suggested 
that in some areas of allopatry these species show ecological as well as 
geographic replacement. 

It is generally accepted that two closely related, morphologically 
similar species could not coexist indefinitely if their niches overlapped 
in any essential component that was in short supply. The principle of 
competitive exclusion (Hardin, 1960) predicts that the better adapted 
species would eventually exclude the other through competition for the same 
essential resource. Thus, if two species are to coexist they must be able 
to differentially exploit the resources in their environment. Natural 
selection would be expected to favour individuals of both populations which 
were least dependent on those factors that were potentially limiting for 
both species. 

The purpose of the present study is to examine the syntopic associa­
tion of the two kingbird species at Delta to determine the nature and extent 
of their coexistence and to discover the ecological adaptations that permit 
this coexistence. The variables most often cited as being of special im­
portance as limiting factors are food, habitat (including breeding habitat) 
and time (McCrimmon, 1975). Accordingly, I have chosen to concentrate on 
nest site and food selection. This report presents the results of two 
seasons' study of nest site selection. 

METHODS 

During the breeding seasons of 1976 and 1977 the nests of both King­
bird species were located on a section of the forested ridge extending 
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2 km in length westward from the Assiniboine River Diversion and having an 
average width of 80 m. This section of the ri_dge was gridded into cells 
100 x 100 m, using transit and tape. Habitat analysis was perfonned to 
determine: a) the nature of the distribution of the nests of each species 
over the study area, b) which features of the habitat appeared most con­
sistently in the nest sites of each species and hence to what extent the 
distribution of the nests was correlated with environmental variables and 
c) to what extent nest site selection contributed to the segregation of 
the two species. Three categories of data were collected: nest site 
characteristics, nest tree characteristics and general habitat charac-
teri sties. · 

Data were obtained from circular plots ( .07 ha) with a nest at the 
centre of each plot. Within each plot every tree 5 cm or more in diameter 
(DBH) was identified to species and was recorded in the appropriate size 
class. Average tree height within each plot was determined from the heights 
of 10 randomly selected trees, measured with a Haga altimeter. An estimate 
of canopy cover at or above the height of each nest was obtained by taking 
100 plus-or-minus readings for the presence or absence, respectively, of 
foliage, along each of two intersecting transects of the plot (after James 
and Shugart, 1970). 

For each nest tree the following variables were measured: nest tree 
height and diameter, species, crown length, width and depth and nest height. 
The location of each nest was detennined using bearings and distances to 
corners of the grid. 

General habitat data were collected from 5 x 20 m rectangular plots 
located throughout the study area using a stratified random sampling scheme. 
Within each plot every tree 5 cm or more in diameter was identified to 
species and was recorded in the appropriate size class. 

RESULTS AND DISCUSSION 

The nests of both species showed similar distributions over the 
length of the study area (Fig. 1). The only apparent clumping of nests 
occurred for both species in the relatively disturbed area of the ridge 
which included the field station buildings. Smith (1966) also reported a 
higher density of both species around the inhabited areas of Delta. An 
obvious difference was observed in the distribution of the nests of each 
species across the width of the ridge (Fig. 2). In both years the majority 
of nests of T. vertical is were located on the north half of the ridge, 
whereas the nests of h tyrannus were distributed over both halves of the 
ridge with equal frequency. 

An examination of the importance values of the tree species at the 
nest sites of the two species revealed some interesting differences in the 
floristic composition of the nest sites (Table 1). The values for green 
ash (Fraxinus pennsylvanica) and peach-leaved willow (Salix amygdaloides) 
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- ridge. 
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Fig. 2. Freqt£ncy distribution of kingbird nests across the width of the 1:elta 
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Table 1. Importance values of the major tree species at ki_ngbird nest sites 
in relation to availability on the Delta ridge 

Tree species h tyrann us T. vertical is Ridge 
(N=58) (N=22) 

Acer negundo 23.6% 21.2% 26.4% 

Fraxinus eennsylvanica 24.6 32.0 21.0 

Poeul us de l toi des 7.3 5.5 3.0 

Prunus ~ 0 0 2.2 

Salix amygdaloides 28.9 37.7 30.4 

Salix interior 15.6 3.6 17.0 

were much higher at h vertical is sites than at thrannus sites. These values 
were also higher than the importance values fort ese species on the study 
area in general. The most striking difference, however, was in the impor­
tance of sandbar willow (Salix interior)which, in both years, had 4.5 times 
the value at tyrannus sites that it had at vertical is sites. Sandbar willow, 
a pioneer species, is associated with the edges of the ridge, especially 
the south edge (Fig. 3). Both edges of the ridge are exposed to less stable 
environmental conditions than those experienced in the centre of the ridge. 
The south half of the ridge and particularly the south edge, is lower and 
is consequently more subject to fluctuations in soil moisture level than 
the north edge. ~ tyrannus has been described as typically an edge species, 
having a tendency also to nest in flooded forests (Smith 1966; Bent 1942). 
The occurrence of 1=._ tyrannus nests on the south half of the ridge and as a 
consequence, the high proportion of sandbar willow at many tyrannus nest 
sites, is therefore quite consistent with the observed nesting habits of 
this species. Figure 3 gives an explanation for the higher values of ash 
and peach-leaved willow around verticalis nest sites. More than half the 
total number of stems tallied for each of these species, as well as for 
maple (Acer negundo) occurred on the north half of the ridge. Viewed in 
this respect, the importance values around verticalis sites seem quite 
consistent, except for the value of maple. 

An interesting difference was observed in the structural composition 
of tyrannus and vertical is nest sites as well. Vertical is sites were 
characterized by fewer stems but greater basal area of stems (Table 2) 
than tyrannus sites. This tendency for verticalis nests to be located in 
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Table 2. Abundance of stems of all tree species at kingbird nest sites 
on the Delta ridge. 

Variable L._ tyrann us T. verticalis 

1976 1977 1976 1977 
(N=27) (N=31) (N=12) (N=lO) 

Number of stems 
per nest site 75. 4±7 .2 75 .1±4.4 48.2±4. 7 59.0±6.4 

Total basal area 
per nest site (m2 ) 1.33±0 .1 1.35±0 .1 1.51±0.2 1.76±0.2 

1 r,ean ±SE 

more mature stands is even more apparent in the frequency distribution of 
trees according to diameter size class at nest sites (Fig. 4). As stem 
size increases, the proportion in a given size class becomes greater at 
verticalis sites than at tyrannus sites. An examination of the distri­
bution of stems (Fig. 5) and the distribution of basal area of stems 
(Fig. 6) across the width of the ridge (random data) indicates fewer but 
larger stems on the north half of the ridge. Thus the structural com­
position of verticalis sites reflects the structural composition of the 
vegetation on the north half of the ridge, whereas the structural c:om­
posi ti on of tyrannus sites more accurately reflects that of the ridge in 
genera 1. 

A comparison of the variables associated with the nest trees of each 
species lends further support to the tendency of verticalis nests to be 
located in more mature stands (Fig. 7). The nest trees of verticalis 
were taller and larger in diameter than those of tyrannus. The latter 
selected nest trees from virtually the entire range of tree sizes, whereas 
80% of verticalis nest trees were selected from size classes which re­
presented only 4.4% of the available trees. 

Ash and peach-leaved willow were selected most frequently as nest 
trees by both kingbirds, although they were selected with different 
frequencies in each year (Table 3). However, consistent with the esta­
blished pattern, tyrannus showed a broader range of species selection 
than verticalis. A comparison with availability data on the major tree 
species indicates a disproportionate selection frequency of ash and 
peach-leaved willow by both species and a disproportionate rejection 
frequency of map-le and sandbar willow by both species. It is uncertain 
however, whether the basis of this differential selection is .flori sti c 
or structural or in fact, merely an artifact of distribution. 
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Table 3. Frequency of tree species used as ki_ngbi rd nest trees in relation 
to availability on the Delta ri_dge 

Tree species .1_· tyrannus T. ve rti cal is Ridge 

1976 1977 1976 1977 

(N-27) (N-31) (N-12) (N-10) 
, 

Acer negundo 7.4% 12.9% 8.3% 0% 24.6% 

Fraxi nus 
eennsyivanica 59.3 35.5 58. 3 40 16.9 

Poeul us 
de 1 toi des 7.4 3.2 0 0 0.9 

Prunus spp. 0 0 0 0 2.2 

Salis 
amvgda l oi des 25.9 32. 3 33.3 60 25.6 

Salix interior 0 16 .1 0 0 29. 8 

The pattern that has energed consistently in both seasons is one of a 
difference in the range of selection of nest sites between the two kingbird 
species. In most respects, the range of selection by verticalis appears 
to be merely a subset of that of t,rannus. This may be a function of the 
much smaller population of vertica is, which allows it to be more selective 
or conversely, this narrow range of response may be in part responsible for 
the failure of the verticalis population to reach the density of that of 
tyrannus. 
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The Parasite Fauna of the Muskrat, Ondatra zi bethi ca 
(Linnaeus 1766) Miller 1912, in Manitoba 

C. E. McKenzie 

Department of Zoology 
University of Manitoba 

INTRODUCTION 

Notwithstanding the twenty-two published and at least four unpublished 
surveys already made of muskrat parasites in North America, the central 
prairies have been largely ignored. The majority of surveys {15 of 26) 
have been done in the Great Lakes region and eastern United States. Ten 
were conducted in southern and western areas of the muskrat 1 s range and 
one in Alaska. 

The objectives of this study were: (i) to detennine the prevalence 
and intensity of parasites of muskrats in Manitoba, (ii) to examine the 
effect of host age and sex on the parasitic fauna and to observe any ob­
vious pathology. 

MATERIALS AND METHODS 

The parasites of 171 muskrats, Ondatra zibethica (Linnaeus, 1766) 
Miller 1912, from four regions of Manitoba were examined to detennine the 
prevalence and incidence of parasitism. The four regions surveyed were 
Delta Marsh, Oak Hammock Marsh, Duck Mountain and The Pas, including 
Saskeram Marsh. Muskrats were acquired frozen from trappers via the 
Department of Renewable Resources, or live trapped at Delta Marsh. Com­
plete examinations for both endoparasites and ectoparasites were perfonned 
for 29 muskrats, while 31 were examined only for ectoparasi tes and 111 
were necropsied only for endoparasites. 

RESULTS 

Seventeen species of parasites were recovered, including 7 trematodes, 
3 nematodes, 2 cestodes, 1 acanthocephalan, 3 mites and a protozoan. The 
most prevalent species was uin ueserialis guingueserialis (Barker and 
Laughlin 1911) Harwood 1939 Tab e 1 which has been widely reported in 
North America. Two new host records were noted, Plagiorchis noblei Park 
1936 and Heligmosomum carolinensis (Dikmans 1940) Skrjabin 1971. No blood 
protozoa were found in fifty-three animals so examined. 

The three mites recovered, Laelaps multispinosus Banks 1909, 
Listrophorus americanus Radford 1944 and Dennacarus ondatrae Rupes and 
Whitaker 1968, were found at both Delta and Oak Hammock Marshes, which 
were the two areas surveyed for ectoparasites. 
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DISCUSSION 

There were no significant differences in parasite fauna between the 
four regions surveyed; possibly due to the excellent drainage network in 
Manitoba and the autumn dispersal of the host. Capillaria michiganensis 
Read 1949, and Hymenolepis sp. were significantly more prevalent in female 
muskrats than in males. This difference is probably due to host (honnonal) 
factors. Young muskrats were found to be parasitized shortly after weaning, 
with the most prevalent forms being acquired first. 

The condition of the frozen carcasses would have obscured minor 
pathology and no gross pathology was observed. This suggests that under 
nonnal conditions the muskrat is capable of supporting a large population 
of its usual parasites without appreciable harm. One muskrat had over 
2,000 trematodes (1856 Quingueserialis guingueserialis) but showed no ill 
affects. 
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Table 1. Prevalence and intensity of endoparasites from the muskrat in 
Manitoba. 

Prevalence Intensity 
male female Total mean SE Range 
n=81 n=59 n=140 

Trematoda 
Quin9ueserial is 

gurngueseri a 1 is 93.8 91.5 92.9 121 ±24.6 1-1856 
Plagiorchis noblei 83.9 84. 7 84.2 97 ±17. 7 1~880 
Echinostoma revolutum 23.5 27 .1 25.0 27 ±10.5 1-264 
Notocoty l us fil arren tis 14.8 15.2 15 .o 35 ±12.9 1-232 
Wardius zibethicus 16 .0 6.8 12.1 8 ± 1.6 1-29 
Al a ri a mus te l ae 2.5 1.7 2.1 17 ±15. 3 2-:-48 
Schistosomatium 

douthi tti 1.2 0 .7 
(eggs i n l i ve r) 
Schi s tosoma ti um 

douthi tti 3.7 0 2.1 4 ± 3.0 1-10 
(immature 1n spleen) 

Cestoda 
Hymenolepis sp. 21.0 47.5 32.1 2 ± 0. 38 1-16 
Hyda ti ge ra taen i a formi s 1.2 0 .7 27 27 

( cysti cercus) 

Nematoda 
Capillaria michiganensis 4.9 8.5 6.4 11 ± 4.7 1-38 
Capillaria hepatica 1.2 0 .7 7 7 
Heligmosomum carolinensis 0 1. 7 .7 35 35 

Acan thocepha la 
Polymorph us sp. 2.5 3.4 2.9 13 ± 9.1 1-40 

Protozoa 

U'lidentified 1.2 1. 7 1.4 
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Parasitism of Lake Manitoba Fish by Ergasilus Spp. 

B. O'Malley and H. E. Welch 

Department of Zoo logy 
University of Manitoba 

INTRODUCTION 

Studies of parasitic copepods in Lake Manitoba have thus far concen­
trated on sauger, Stizostedion canadense (Smith) and walleye, Stizostedion 
vitreum (Mitchill). The present study was intended to continue exam1nat1on 
of these hosts and expand examination of yellow perch, Perea flavescens 
(Mitchill) and lake cisco, Core~onus artedi Lesueur. Seasonal developmental 
variations of E. nerkae, infectrng cisco, are not recorded in the literature. 
Clearly delimiting this aspect of its biology was a prime objective of this 
study. Relationships between extent of ergasil id infestation and size of 
hosts, which have been reported (Noble et al. 1963, Tedla and Fernando 
1970), were also investigated. - -

MATERIALS AND METHODS 

Sampling was conducted at biweekly intervals from late May to late 
August using a trawl net, approximately½ to 1½ miles from the southern 
shore of Lake Manitoba. Host examination in the laboratory, included 
weight, operculum and fork length measurements and sex determination. Age 
will be determined by analysis of scale samples. Excised gills placed in 
a petri dish with water, were examined under a dissecting microscope and 
the number, stage of development and attachment site of ergasilids evaluated. 
Specimens were removed randomly and preserved in 10% formalin for species 
identification. Tracings of gills were made on graph paper via overlying 
sheets of plastic and carbon paper. Gill surface area is the nunt>er of 
rrm. squares included in the tracing. 

RESULTS 

The sample of fish included 63 sauger, 29 walleye, 100 yellow perch, 
41 lake cisco, 7 northern pike (Esox lucius L.) 18 white suckers 
(Catostomus commersonii Lacepede]and 22 trout-perch (Percopsis omiscomaycus 
(Walbaum)). The Ergasilus infestations as in 1976, were host-specific at 
the family level (Table 1). 
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Table 1. Ergasilids infecting Lake Manitoba hosts. 

Ergasilus luciopercarum 

Family Perci dae 
Walleye 
Sauger 
Ye 11 ow perch 

Family Percops i dae 
Trout-perch 

Ergas i l us nerkae 

Family Salmonidae 
Lake cisco 

Ergasilus versicolor 

Family Catostomidae 
White sucker 

Stizostedion vi.treum (Mi tchill) 
Stizostedion tanadense (Smith} 
Perea flavescens (Mitchill) 

Percopsis omiscomaycus (Walbaun) 

Coregonus artedi Lesueur 

Catostomus corrmersonii (Lacepede) 

Parasite distribution among the gills varied between hosts (Table 2). 
The second arch had the greatest infestation in both walleye and sauger, 
but no other common pattern was observed between them. Yellow perch had 
significantly more ergasilids on the third and fourth arches and signi­
ficantly fewer on the first. Cisco also showed low first arch infestation 
and significantly higher levels on the second and third arches. Distribu­
tion between anterior and posterior gill surfaces and right and left sides 
were not significantly different. No correlation of infection with host 
sex was apparent. The mean infestation levels were different from 1976 
values, except in sauger. Ergasilid density was 3 times greater in 
walleye, but was only½ 1976 densities in yellow perch and cisco. 
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Table 2. Distribution of ergasilids between gill arches 

Host S. canadense S. vi treum P. flavescens C. artedi 

Parasite h luciopercarum E. nerkae 

No. of 
hosts 63 29 100 41 

Gill 1 
No. 620 390 102 309 
% 22.7 24.3 14.2 11. 3 

Gill 2 
No. 783 456 189 854 
% 28.6 28.4 26.4 31.3 

Gill 3 
No. 645 392 210 887 
% 23.6 24.4 29.3 32 .6 

Gi 11 4 
No. 687 368 216 675 
% 25.1 22.9 30.1 24.8 

Mean 43.4 55.4 7.2 66.5 

Devel o pme n ta l stages of adult female ergasilids were as follows: 

Stage 1. Developed uterine processes absent 
Stage 2. Uterine processes present, but lacking ovisacs 
Stage 3. White ovi sacs apparent · 
Stage 4. Mature eggs present in blue ovisacs 

Seasonal fluctuation of E. lucio ercarum stages was similar among the 
hosts (Fig. 1). Stage 3pre om,nate in early samples, when peak infesta­
tions generally occurred. Levels declined rapidly and remained low until 
late August. During the decline proportions of the stages were stable, 
but stage 1 densities began increasing in late July and completely domina­
ted later samples. The single sample of trout-perch in late August re­
vealed stage proportions similar to the spring condition in the other 
hosts. Host infection was 60% and averaged 1 ergasilid per fish. 

Population fluctuations of E. nerkae followed a different pattern. 
Although stage 3 dominated the first sample, mean infection was at the 
observed seasonal minimum. Density of stages 2 and 3 then rose sharply 
followed by appearance of mature females in late June. Infections peaked 
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in late July, coinciding with stage 4 maximum leveJs and a marked increase 
in stage 2 numbers. Levels declined rapidly by 50%, followed by increasing 
trends due to stage 1 females. A major difference between the two cycles 
was appearance of stage 1 E. nerkae at the time of peak density. E. 
luciopercarum stage 1 females reached appreciable levels only afterdensity 
had been low for two months. 

Parasitism by E. versicolor was observed in only 2 hosts in an early 
sample and all specimens were stage 3 females. 

Gill surface area decreased linearly between arches 1 and 4, although 
the extent of the difference was less apparent as average gill size de­
clined (Table 3). Surface area was directly related to body size as 
expected. However, no correlation between area and extent of infestation 
was apparent. The average gill area of sauger was 25% greater than that 
of walleye observed, but mean infestation was 25% greater in walleye. 

Table 3. Gill surface area in a sample of Lake Manitoba fi sh 

Mean Size (cm) 2 

Host Gi 11 1 Gi 11 2 Gill 3 Gi 11 4 

Sauger 6.28 6.18 5 .10 3. 79 
Walleye 4.60 4.59 3.76 2 .85 
Ye 11 ow perch 3.25 2.99 2.56 2.22 · 
Lake cisco 1.91 1.70 1.49 1.17 

Similarly, area for yellow perch was 40% less than the average for 
Stizostedion spp., but average parasite density was 85% lower. The 
greatest deviation from a random distribution of parasites occurred in 
cisco, in which gill surface area varied least. 

DISCUSSION 

Different host species occurred in the same sample, i ndi cati ng habitat 
overlap, but ergasilid infection was host-specific. If parasite habitat 
overlap is also assumed in the free-swimming stages, a particular host 
would be expected to encounter the range of parasite species. Thus host 
specificity is due to characteristics of the host species which make it 
suitable. These features must be shared by all species infected by a 
particular parasite, as in the case of E. luciopercarum, observed in 4 
host species. Host location merely by physical contact, as reported for 
E. sieboldi Nordmann (Gnadenburg 1949), cannot account for this host­
specificity. Chance host encounter also predicts a correlation between 
level of parasitism and host size. This relation was shown not to occur, 
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on the basis of both body measurements and gill surface area. The possi­
bility exists that at very high parasite densities, size would be a physi­
cal limitation to density. Infestation of this magnitude would cause suf­
ficient impairment of gill function to cause mortality, thereby eliminating 
such infections. Lower level infections are consequently size-independent. 
Size dependency at low densities has been reported for E. confusus Bere, 
1931 (synonym of E. lucio ercarum, vide Roberts 1970) onyellow perch 
(Tedl a and Fernando 1970 an for E-:Turi tus on l ongjaw mudsuckers (Nob le 
et a'I. 1963). The fact that both or these studies were conducted in fairly 
restricted areas likely has some bearing on this question. 

Parasite distribution among the gills does not appear to be random, 
despite variation between years and investigators. Tedla and Fernando 
(1970) reported maximal infection on the third arches of yellow perch, 
while our study showed the third and fourth arches to be heavily infected. 
Minimum infection on the first arch of perch occurred in both studies. 
Sauger and walleye ergasilid distribution varies yearly, but involves either 
the first and/or second arch in terms of maximal infection. In 1975, 
numbers were equal between the two. In 1976 infection was greatest on the 
first arch and in 1977 on the second. The features functioning in host 
specificity must be distributed equally between the first two arches of 
these fish. 

Ergasilid females overwinter as stage 2, maturing and producing eggs 
in spring. This production is shifted towards the summer in E. nerkae, 
whose host spawns in fall with declining water temperatures (Scott and 
Crossman 1973). The 6-7 week period from egg to infective stage 1 female, 
could bring about synchronization of the infestation period with spawning 
or pre-spawning periods. The hosts are likely to be in peak condition at 
this time, providing an optimal environment for establishing females. The 
lack of a low density period in E. nerkae also suggests a continuous bre­
eding cycle, which would help ensure peak numbers in late summer. 

The host reaction to infection includes mucous and epithelial cell 
proliferation, necrosis and bleeding (Rogers 1969). Bleeding was not 
observed, but extensive mucous accumulation in some cases occluded nonnal 
gill structure from view. The gills appeared stuck together, reducing 
the nLRTiber of functional gaseous exchange surfaces. This coupled with 
low oxygen levels was responsible for mass cisco mortality in an Alberta 
lake (Paetz and Nelson 1970). The commercial and recreational value of 
the concerned host species in Lake Manitoba, warrants further investiga­
tion of host pathology resulting from heavy parasite loads. 

ACKNOWLEDGEMENTS 

Thanks are due to Messrs. C. E. McKenzie and D. Klippenstein for aid 
in collection and examination of hosts and to the staff of the University 
Field Station for their co-operation and assistance. This research was 
supported by N.R.C. grant #A2914 to Dr. H. E. Welch. 



57 

LITERATURE CITED 

Gnadenberg, W. 1949. Beitrage zur Biologie und Entwicklung des Ergasilus 
. sieboldi v. Nordmann (Copepoda: Parasitica). Z. Parasitenk 14: 103-180. 

Noble, E. R., King, R. E. and 8. L. Jacobs 1963. Ecology of the gill 
parasites of Gillichthys mirabilis Cooper. Ecology 44: 295-305. 

Paetz, M. J. and J. S. Nelson 1970. The fishes of Alberta. Govt. Alberta. 
Distrib. Queen's Printer, Edmonton, Alta. 281 pp. 

Rogers, W. A. 1969. Ergasilus cbprinaceus sp. N. (Copepoda: Cyclopoida) 
from cyprinid fishes of Ala ama, with notes on its biology and 
pathology. J. Parasit. 55: 443-446. 

Roberts, L. s. 1970. Ergasilus (Copepoda: Cyclopoidea). Revision and key 
to species in North America. Trans. Amer. Microsc. Soc. 89: 134-161. 

Scott, W. B. and E. J. Crossman 1973. Freshwater fishes of Canada. 
Fisheries Research Board of Canada, Bull. 184, Ottawa. 

Tedla, S. and C.H. Fernando 1970. On the biology of Ergasilus confusus 
Bere, 1931 (Copepoda), infesting yellow perch, Perea fluviatilis L. 
in the Bay of Quinte, Lake Ontario, Canada. Crustaceana 19: 1-14. 



58 

Population Biology of the Northern Oriole 

S. G. Sealy 

Department of Zoology 
University of Manitoba 

Field work was continued in 1977 on aspects of the population biology 
of the Northern (Baltimore) Oriole (Icterus falbula) on the Delta Beach 
Ridge, Manitoba. This project is part of a ong-term effort to examine 
factors which influence the nesting densities of birds on the Ridge. 

The objectives of the oriole project remained essentially unchanged 
from those of 1976. They were: (1) to continue banding and colour-marking 
adult males and females and subadult (first-year) males on the study area, 
(2) to band a large sample of nestlings and newly fledged young (to provide 
known-age birds for study in successive years) and (3) to locate nests 
where information on the timing of breeding, clutch size and productivity, 
parental care and nesting habitat use may be studied. In addition, plumage 
variation in females captured in mist nets was studied quantitatively. The 
variation found may be related to age therefore permitting one-year-old 
individual breeding females to be distinguished from older birds. This 
will facilitate aging of both parents and thus productivity according to 
age may be examined over several years. 

A few major findings in 1977 were: 

(1) Yearling males and females, reared on the study area in 1976, returned 
to breed on the study area in 1977. 

(2) Clutch size was similar to that in 1976 but productivity per nest 
was lower. 

(3) The nesting density on the study area was twice that of 1976. 

My data are unanalysed at this point. After continued work in the 
summer of 1978, I will work up some of the information while away on 
sabbatical leave. 
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Dendrochronological Reconstruction of Water Levels for 
Lake Manitoba: A Preliminary Report 

G. F. Tande and M. G. See 

u, ivers i ty Fie 1 d Sta ti on 

INTRO DUCT! ON 

The Delta Marsh has always been dependent upon the fluctuating waters 
of Lake Manitoba. The recent (1961) regulation of lake water at a fi.xed 
1 eve 1 has thus aroused concern regarding the consequences for the marsh 
environment, such as increased beach erosion and disruption of natural 
fluctuations in marsh water levels. 

Many management problems of the Delta Marsh are related to the amount 
and periodicity of fluctuations in water level, which can be examined for 
the period of continuous lake level records, 1914-1977. However, no data 
are available before 1914 which makes it difficult to detennine whether 
the period of record is representative or is either anomalously high or 
low in --relation to past water levels. One possible means to extend the 
hydrological record back in time is to examine tree-ring variability from 
trees in the marsh system. 

Several studies have successfully correlated tree-ring widths with 
hydrological records (Schulman 1945, 1947, Gatewood et. al. 1964, Julian 
and Fritts 1968, Stockton 1971, Stockton and Fritts 1971). More recently, 
techniques have been refined for reconstructing hydrological records from 
tree-ring data at the Laboratory of Tree-Ring Research in Tucson, Arizona 
(Fritts 1976). The procedure initially requires multivariate analysis to 
calibrate tree-ring widths with water runoff for periods coinciding with 
existing hydrologic records. These relationships are then applied to 
estimated runoff using tree-ring data for years in which no direct measure­
ments of runoff are available. 

Using these techniques, Stockton and Fritts (1971) have extended the 
water level record for Lake Athabasca back to 1810. Water levels in chan­
nels and sloughs of the Peace~Athabasca Delta were directly related to the 
water level in the lake, which enabled the ring widths of white spruce 
(Picea glauca) on the adjacent levees to be calibrated with records of 
Lake Athabasca water levels. These calibrations were then used to recon­
struct the water levels prior to 1935, the year in which records were ini­
tiated. Variations in water levels were considerably higher in the recon­
structed period than in the period of record. Management considerations 
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would have been seriously affected if the lo_ng-tenn variance had been 
estimated from the short period of record, because such projected lake-level 
fluctuations had only one-third the variance represented by the actual re­
constructed data for the period 1810-1967. 

Because the short-tenn historic record for Lake Manitoba may not be 
representative of the l ong-tenn variability, a longer-term record of such 
fluctuations would be valuable for management of the Delta Marsh. If tree 
growth becomes sufficiently limited by soil moisture conditions, then ring­
width series from selected locations along the margin of the marsh might 
serve as records of water levels. They could then be used to reconstruct 
the long-tenn changes in water levels of Lake Manitoba. The objective of 
this study, therefore, was to examine the feasibility of using annual tree­
ring widths for a long-tenn reconstruction of water-level changes of Lake 
Manitoba. 

Successful recovery of information from tree rings usually involves 
more than a random sampling and counting of rings. Not all woody plant 
species or individuals of a species produce ring-width sequences that are 
datable and suitable for dendrochronological investigations. A tree growing 
on an optimum site produces uniform annual rings which compose a complacent 
ring series (Stokes and Smiley 1968) . A sensitive ring series contains 
rings that are not uniform, resulting from the effect of limiting environ­
mental factors on tree growth. The investigator therefore tries to maxi­
mize ring-width variability by choosing samples and sites that will maxi­
mize the variability of the factor being investigated. 

Bur oak (Quercus macrocarpa) was chosen for this investigation because 
it has exhibited sensitive ring series in other dendrochronological investi­
gations (Estes 1970, Fritts 1976) and grows on natural levees of the Blind 
Channel in the Oxbow Wood, Delta Marsh . It was noted that the largest, 
oldest and most vigorous oak trees were located on well-drained sites on 
the tops of levees. There appears to be a deterioration in growth of bur 
oak and an invasion of species typical of wetter habitats such as green ash 
(Fraxinus pennsylvanica) on old levees that have been cut off from the 
Blind Channel. It is therefore suggest ed that some factor related to the 
presence of the existing Blind Channel may be affecting the growth of oak 
on the levees. · 

METHODS 

Cores were collected from bur oak on the Blind Channel levee at the 
southern end of Oxbow Wood, west of the Inkster farm buildings, between 
22 October and 6 November 1977. The major criterion governing site selec­
tion was the location of large, old and open - grown individuals. Such trees 
are more apt to be growing under conditions that would minimize intra- and 
interspecific competition, thus maximizing sensitivity . 

A Swedish increment borer was used to obtain two co res from each of 
10 trees at 1.4 m above the ground (D.B.H . ). These were co l lected from 
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opposite sides of the tree, perpendicular to the prevailing NW-SE wind axis. 
The tree-ring record from a replicated sample of two cores from each of 10 
trees has been found to accurately assess the response of a particular 
species to its environment (Fritts 1966). Small holes made by the increment 
borer were plugged to reduce the possibility of damage by insects and decay­
causing organisms. 

After collection, increment cores were glued into 1 x 1 x 40 cm wood 
mounting trays. When the glue had set, the surface of the core was pre­
pared for cross-dating and measuring. Cores were shaved, sanded and polished 
using the techniques of Tande (1977). 

Standard dendrochronological procedures were used to age the specimens 
and measure ring widths (Stokes and Smiley 1968). Ring widths were measured 
to the nearest 0.01 nm by means of an Addo-X, which automatically records 
the distance a specimen has been moved across a microscope stage. Magni­
fications of 40x were satisfactory for making all of the measurements. 

Ring widths were plotted on graph paper and the points marking the 
amount of growth for each year were joined to form a "growth curve 11 • A 
mean growth curve or "trend line" was computed and plotted for each speci­
men using the methods of Stokes and Smiley (1968). A trend line is neces­
sary because a tree adds wider rings when it is young and the stem is small, 
but radial growth slows as the tree ages and the stem enlarges. 

PRELIMINARY RESULTS 

Ages of bur oak from the study area range from 85 to 154 years at 
D.B.H. The largest sampled tree was 76 cm D.B.H. and was 120 years old. 
Larger (148 cm D.B.H.) and perhaps older individuals were located but coring 
was unsuccessful because of rotting interiors. 

The annual ring widths from a subsample of 12 specimens have been mea­
sured and plotted and trend lines fitted to the chronologies. The data 
have not been analyzed fully but the subsample indicates that bur oak from 
the Delta Marsh can provide a sensitive ring series. 

The dendrochronological analysis of increment cores must be completed 
before a test of sensitivity and water-level fluctuations can be made. Over 
the next few months, remaining increment cores will be measured, plotted and 
fitted with trend lines. The completed series must then be cross-dated to 
establish precise time control . 

. The next major step is then to construct a master chronology. Ini­
tially, ring-width values are converted to ring-width indices. These 
indices, unlike ring-widths, range from 0-2 and have an expected mean of 
one, with a variance that is homogeneous through time (Fritts 1971). The 
indices from all rings in each year are then averaged to obtain a mean 
ring-width chronology, or master chronology for all trees. These methods 
are standard procedures at the Laboratory of Tree-Ring Research and are 
described in detail by Stokes and Smiley (1968). 
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Various analytical techniques may be used to assess the correlation 
of ring-width indices with environmental factors (Fritts 1971, 1976}. The 
master chronology will dictate the meth.od of analysis. 
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Proposed Development of a Fi re Management Plan for Portions 
of Oxbow Wood, Delta Marsh 

G. F. Tande and M. G.,,;See 

l.kliversity Field Station 

INTRODUCTION 

The forest-grassland transition zone, commonly known as the aspen 
parkland, is an ecotone separating forest from prairie. Within this zone, 
the University Field Station at Delta Marsh lies in the Aspen-Oak Section 
(B.16) of the Boreal Forest Region of Canada (Rowe 1972). Although trem­
bling aspen (Po ulus tremulcHdes) is the dominant species, bur oak 
(Quercus macrocar a is conspicuous along the rivers and on suitable sites 
such as shal ow dry soils and south or west slopes. In general, the dis­
tribution of bur oak is sporadic. 

The Aspen-Oak Section is a continually changing system and at present 
the forest appears to be encroaching on the grassland (Bird 1961). While 
climatic fluctuations are probably reflected in the vegetational shift, 
more direct importance may be attributed to recent elimination of prairie 
fires and to reduction of grazing pressure (Bird 1961, Pettapiece 1969). 

Stands of bur oak are found in Oxbow Wood on the property of the 
University Field Station. During the course of a dendrochronological study 
in this forest, a number of observations were made on the vegetation struc­
ture and life histories of prominent species. 

Dominant tree species in the woodlot include green ash (Fraxinus 
pennsylvanica) and Manitoba maple (Acer negundo) in addition to oak. The 
shrub understory is composed predominantly of Corylus comuta and 
h americana, with Symphoricarsos occidental is along the forest margins. 
The prairie which once surroun ed Oxbow Wood has been developed into 
farmland. 

In many portions of the forest there are large solitary oaks which 
are widely scattered even within oak-dominated areas. The low branching 
habits of these trees suggests that a more open parkland habitat existed 
in the past. Individuals of ash and oak have clumped distributions in 
which a group of stems arise from a root collar. This phenomenon has also 
been described in bur oak from oak forests of southwestern Wisconsin, which 
have experienced fire (Cottam 1949). In these areas, oak savanna was main­
tained by periodic fire which stimulated oak reproduction from root collars 
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and regulated encroachment of trees on grassland during dry climatic con­
ditions. In the Oxbow Wood, fire scars have been found on both oak and ash, 
although only ash seedlings have been encountered. 

A literature review of the forest-grassland transition zone from 
Wisconsin (Cottam 1949, Curtis 1959) and Minnesota (Ewing 1924, Buell and 
Cantlon 1951, Pelton 1953, Buell and Facey 1960, Nelson and England 1971) 
and past fire ecology experience in Alberta thus leads the present authors 
to believe that Oxbow Wood was once a more open oak parkland within a native 
prairie matrix. The growth habits of bur oak in this forest strongly sug­
gest that recurring fire was the causal factor for a fonner parkland habitat. 

Research has therefore been initiated to develop and execute a pres­
cribed fire plan for small test plots at Oxbow Wood. The goal of prescribed 
burning would ultimately be to promote and maintain more natural prairie 
and parkland habitats. The specific research objectives are: 

(1) to establish that fire has been a natural process in Oxbow Wood and 
its prairie margin in the past, 

(2) to examine the role of prescribed fire as an effective management 
tool in perpetuating oak parkland and prairie habitats on the Field 
Station property, 

(3) to determine the location and extent of suitable test burns, 

(4) to assess the effects of fire on vegetation, wildlife, and selected 
abiotic factors in test burns, 

(5) to use the information gained as a basis for fire management plans for 
upland habitats on the Field Station property. 

As a first step, inquiries have been made to two institutions, the 
Cedar Creek Natural History Area, Minnesota and the University of Wisconsin 
Arboretum at Madison, Wisconsin. These have similar vegetation types to 
those of Oxbow Wood and are using prescribed fire for the maintenance of 
these habitats. For each area we now have information on (1) fire ecology 
research and prescribed burning, (2) monitoring long-tenn changes, 
(3) fire management plans. 

Fire has been used on the Cedar Creek Natural History Area since 1964 
to restore and maintain about 100 ha of natural habitat for scientific and 
educational purposes (F.D. Irving pers. comm. 15 Dec. 1977). Students of 
wildlife and forestry from the University of Minnesota participate in 
annual burning for university credit (Irving 1971). Axelrod and Irving 
(1976) have been studying the effects of prescribed fire on Corylus spp. 
and are currently looking at effects on overstory trees. 
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Burning has been a routine management procedure since 1941 on Curtis 
and Green Prairies in Madison (Ande.rson 1973}. A long-tenn prairie and 
savanna survey involves s~mpling the areas every five years (Cottam and 
Wilson 1966, Anderson and Cottam 1968}. Numerous M.Sc. and Ph.D. theses 
have resulted from work on the Arboretum. Green Prairie is adjacent to 
forest dominated by hybrid populations of Quercus ellipsoidalis and 
Q. velutina. The area is similar to Oxbow Wood and the plan for the area 
includes maintenance of an open, savanna-like edge between the woods and 
the prairie (V. M. Kline pers. comm. 13 Dec. 1977). 

Several aspects of research are planned into the study at Oxbow Wood. 
A thorough phytosociological analysis will be necessary, in addition to 
examining a managed area such as Cedar Creek in Minnesota. Baseline data 
could also be gathered by other investigators on biotic and abiotic 
factors. The central consideration, however, will be the development of 
a prescribed fire plan. This plan must contain sufficiently detailed in­
formation to meet with the approval of Field Station staff and the Marsh 
Manager. The essential outline of a prescribed fire plan is as follows. 

I. Objectives 

a) Primary objectives of burn 
b) Secondary objectives of burn 
c) Desi red results 
d) Type of fire required to meet objectives 
e) Policy statement on management and fire 

II. Literature and historical review of area 

III. Description of the study area 

a) Location 
b) Topography 
c) Vegetation 
d) Climate and local weather 
e) Wildlife and abiotic factors that are to be monitored before 

and after burn 

IV. Analysis of expected fire behavior 

V. Fi re prescription 

a) Season 
b) Pre-fire weather (i.e. nunber of days since rain) 
c) Weather on burning day (i.e. temperature, relative humidity, 

fuel moisture, wind speed) 
d) Fuel stage (i.e. curing stage of grass) 
e) Time of day 
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VI. Burning procedures 

VII. 

a) Pre-treatment of fuels (.i.e. should la_rger fuels be removed, or 
area mowed} 

b) Burning stages 
c) Firing pattern and methods 

Control and patrol provisions 

a) Equipment 
b) Personnel 
c) Fi relines 
d) Communication 
e) Pl ans for escape fires 

VIII. Fire behavior and weather observations 

a) Behavior in different fuels 
b) Flame lengths 
c) Spotting 
d) Photo documentation 
e) Temperature, relative humidity, wind speed 

IX. Organi za ti on 

a) Schematic diagram of organization 
b) Duties and responsibilities of personnel 

X. Safety 

a) Fi re itself 
b) Poison ivy 
c) Smoke 

XI. Public relations 

XII. Financial arrangements 

XIII. Appraisal of burn accomplishments 

a) Fire behavior 
b) Investigations on fire effects (e.g. vegetation, wildlife, 

abi oti c factors) 
1. Short-term 
2. Long-term 
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Appendix I 

Publications Resulting from Work 
at the University Field Station (Lelta Marsh) 

1. Walker, J. M. and E. R. Waygood. 1968. Ecology of Phragmites co11111unis. 
I. Photosynthesis of a single shoot in situ. Canadian Journal of 
Botany, 46: 549-555. ---

2. Evans, R. M. and R. W. Nero. 1967. Sight record of Green Heron at 
Lelta, Manitoba. The Blue Jay 15: 184. 

3. Tamplin, M. J. 1966. The glacial Lake Agassiz survey 1966: a prelimin­
ary report. U'liversity of Manitoba mimeo, 19 pp. 

4. Tamplin, M. J. 1967. The glacial Lake Agassiz survey 1967: preliminary 
report. University of Manitoba mimeo, 7 pp. 

5. Tamplin, M. 1967. Brief progress reports on human and environmental 
archaeological studies of glacial Lake Agassiz. II. Manitoba. 
The Blue Jay 25: 198. 

6. McNicholl, M. 1968. Vocalization in the White Pelican. The Blue Jay 
22: 124-125 . 

7. Watts, C.H. S. 1970.The larvae of Dytiscidae (Coleoptera) from Lelta, 
Manitoba. The Canadian Entomologist 102: 716-728. 

8. Watts, C. H. S. 1970. A field experiment on intraspecific inter-actions 
in the Red-back Vole, Clethri onomys gapperi. Journal of Mamal ogy 
51: 341-347. 

9. McNicholl, M. 1969. The knot as _a migrant in southern Manitoba. The 
Blue Jay 27: 28-35. 

10. McNicholl, M. 1969. Further note on knot records for Manitoba. The 
Bl ue Jay 2 7: 83. 

11. Hominick, W. M. and H. E. Welch. 1971. Synchronization of life cycles 
of three mermithids (Nematoda) with their chironomid (Diptera) 
hosts and some observations on the pathology of the infections. 
Canadian Journal of Zoology 49: 975-982. 

14. Badour, S. A. and E. R. Waygood. 1971. Excretion of an acid semi­
aldehyde by Gloeomonas. Phytochemistry 10: 967-976. 

15. McNicholl, M. K. 1972. An observation of apparent death-feigning by 
a toad. The Blue Jay 30: 54-55. 
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16. McNicholl, M. K., R. E. England and R. F. Koes. 1972. Black-necked 
Stilts observed in Manitoba. Canadian Field-Naturalist 86: 380-382. 
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Appendix III 

UNIVERSITY FIELD STATION (ll:LTA MARSH) 

RESEARCH 19 77 

INTRODUCTION 

The number of weekend programs that occurred in the early part of the 
year emphasized the value of the year-round activity of the Field Station. 
Several sunmer and early Septent>er courses are scheduled in various areas 
of field biology. Information can be obtained from the Departmental or 
Field Station offices. 

We look forward in June to welcoming Marianne See and Jerry Tande who 
wi 11 be resident ecologists at the Station for the next year. They will 
undertake both teaching and research responsibilities and will organize a 
High School Ecology program in the fall. This will be on an experimental 
basis for we wish to detennine whether schools will find field trips in 
September and October as attractive as they have been, for the past four 
years, in May and June. 

RESEARCH 

A number of graduate students are completing their data analysis and 
thesis writing, among them are Jo Anderson, Susan Cosens, Nina Hooper, Eva 
Pip, Marilyn Rayner, Dan Busby, Paul Goossen and Chris McKenzie. 

David MacKenzie will be expanding his study of the Eastern and Western 
Kingbirds and George Kgoroba his research on ticks. Mike McKernan will 
undertake some preliminary work on the role of the genus Potamogeton in the 
marsh. Among the faculty Ors. Sealy and Welch will be pursuing their on­
going oriole and parasite projects and Ors. Booth and Robinson plan to 
initiate new studies of fungi and algae at Delta. 

A brief outline of research projects follows: 
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Zoo logy 

Ectoparasites and Endoparasites of Blackbirds in Delta Marsh, Manitoba. 

Brian O'Malley (4th year student) 
Supervisor Dr. H. E. Welch 

This sumrrer the survey initiated in 1976, of ecto- and endoparasites 
of the Red-winged Blackbird, A~elaius hoeniceus L., the Yellow-headed 
Blackbird, Xanthoce halus xant ocephalus Bonaparte), the Conman Grackle, 
uiscalus guiscula L. and the Brown-headed Cowbird, Molothrus ater 
Bo aert will be continued. The objective will be to identify the para­

sites in each host, to compare the parasitic fauna of the hirds and to de­
tennine if any the differences and similarities which can be related to 
host habits and feeding. Ten males and ten females of each host will be 
shot, blood samples taken, feathers inspected for ectoparasites and diges­
tive, respiratory and urogenital tracts as well as the body cavity examined 
for helminth parasites. 

Funded by the National Research Council of Canada . 

* * * * * * * 

Infestation of Lake Manitoba Fishes with two Parasitic Copepods, Ergasilus sp. 

Brian O'Malley (4th year student) 
Supervisor Dr. H. E. Welch 

Last sumrrer three parasitic copepods of the genus Ergasilus were found: 
h nerkae Roberts, 1963 in ci sea; h luci opercarum Henderson in walleye, 
sauger, perch, trout perch and Johnny Darter; and E. versicolor Wilson, 1911 
in suckers. This sunmer effort will be concentratea on detennining more 
accurately the seasonal pattern of the first two Ergasilus spp. as well as 
patterns of distribution on the gill arches and the pathology of the para­
site on the host. 

Funded in part by the Departrrent of Renewable Resources and by the 
National Research Council of Canada. 

* * * * * * * 
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Parasitic Fauna of the Muskrat (Ondatra zibethica, Linnaeus) 
in Southern Manitoba 

Chris McKenzie (M.Sc. Candi date) 
S upe rvi so r Dr. H . E . We l ch 

Over 150 animals taken not on-ly at Delta, but also at Oak Hammock Marsh 
and other points in southern Manitoba have been examined. So far six trema­
tode species and four mites appear to be the dominant parasites. This 
spring and early summer efforts wi 11 be concentrated on the trematode and 
mite fauna. Early indications suggest that the muskrat populations suf­
fered severe winter-kill, but collections will be made and autopsies 
carried out on specimens captured at Delta. 

Fl!lded by the National Research Council of Canada. 

* * * * * * * 

A Study of Ticks 

George Kgoroba (M.Sc. Candidate) 
Supervisors Dr. H. E. Welch and Dr. T. Dick 

A few general features of the life cycle and habits of our native 
ticks are known but no detailed information on ticks of southern Manitoba 
is available. This study will establish new and authenticate known inter­
mediate and definitive hosts for the larval, ny~hal and adult stages of 
ticks. Studies of the distribution and numbers of the various growth 
stages of ticks wi 11 aid in determining how many generations occur per 
year, as well as which macro- and microclimatic factors are related to 
the initiation, optima and cessation of tick activity in the spring, 
sumrer and fall. Rearing of adult ticks on several hosts, both natural 
and experimental, should indicate their fecundity and longevity. 

Funded by a C.I.D.A. Scholarship to Mr. G. Kgoroba and by the 
National Research Council of Ganada. 

******* 

Mating System and Population Structure of the Northern Oriole 

Dr. S. G. Sealy (Department of Zoology) 

Banding of Northern Orioles (Icterus galbula) on the Delta Marsh 
ridge in 1974, 1975 and 1976 has revealed a dense population and a pre­
ponderance of males. Continued banding in 1977 wi 11 penni t additional 
information to be obtained on the population of this species. The status 
(i.e. breeding, non-breeding) of the one-year old males is being examined. 
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As part of a long-tenn study of the niche relationship of insectivorous 
birds on the Delta Marsh ridge, aspects of the foraging ecology of the 
Northern Oriole and nest site selection will be studied in 1977. 

Funded by the National Research Council of Canada and the University 
of Manitoba Research Board. 

******* 

Temporal Patterns and Spatial Relationships in the Breeding 
Ecology of Eastern and Western Kingbirds at Delta, Manitoba. 

David MacKenzie (M.Sc. Candidate) 
Supervisor Dr. S. G. Sealy 

The study will comprise of an investigation of the temporal and spatial 
factors that would tend to mitigate competition between the two co-existing 
Kingbird species. In particular an attempt will be made to delineate terri­
tories and to correlate changes in territory size with stages in the 
breeding cycle. Foraging,niche segregation and nest site selection will 
also be examined. 

Funded by the National Research Council of Canada. 

******* 
Biology Teaching Unit 

The Ecology and Distribution of Mustela freneta in Manitoba 

Lloyd Gamble (M.Sc. Candidate) 
Supervisor Dr. R. Riewe 

Concern has been expressed as to the status of the longtail weasel 
(Mustela freneta) in Manitoba. Trapping records have shown a marked de­
cline in this plains species. 

The purpose of this study is to examine the range and status of the 
longtail weasel in Manitoba and to study its ecology including the life 
history, food habits, home ranges and habitat utilization. Ecological 
studies will be accomplished by means of winter track surveys, stomach 
and scat analyses, examination of carcasses, live trapping and radio tele­
metry techniques. Due to the diversity of habitats present in the Delta 
marshes and the relative abundance of the species there, it has been 
se lected as one of the sites for intensive study. 

Funded in part by the Department of Renewable Resources and by the 
Canadian Wildlife Service. 

******* 
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The Autecology of the Genus Potamogeton in the Central Unit 
of the !Rlta Marsh 

Mike McKernan (M.Sc. Candidate) 
Supervisor Dr. J.M. Shay 

The study will examine the environmental factors affecting the growth, 
distribution and propagation of the various species of Potamogeton found 
in the Centre Marsh. That the study focuses only on the Potarnogeton com­
ponent of the phytocenosis is due to three principal reasons: 

a) the considerable ecological significance of Potamogeton spp. in the 
marsh for the provision of food and protection for waterfowl, fish 
and invertebrates. 

b) the paucity of infonnation on submerged aquatics at !Rlta. 

c) the potential use of submerged hydrophytes for wastewater reclamation, 
in particular the relationship between Potamogeton growth and dis­
tribution and ambient nutrient regimes. 

* * * * * * * 










