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Relationship between bird species abundance and spring
migration dates

by Frederick W. Schueler
Dept. of Zoology
University «of Toronto
Toronto, Ontario M5S 1Al

Abstract - Among pairs of closely similar species of birds
observed in spring migration at Long Point, Ontario, the

more abundant species generally migrated first. This is
interpreted in terms of the more intense territorial conflict
which the more abundant species presumably undergo.

INTRODUCTION

The date at which North temperate migratory birds arrive
at their breeding grounds is under at least two major.sorts
of evolutionary selectional pressure: the less inclement ‘the
weather at the time of arrival, i.e. the later the arrival on
the breeding grounds, the less will be the danger of death
through exposure or starvation, while the earlier the arrival
the greater are. the chances of obtaining and defending a
territory in optimal breeding habitat. If this is the case one
would expect that of two comparable species the rarer species-
would migrate north later in the season because the lower
density of breeding individuals would make territorial inter-
actions less important to it, whereas the more abundant species,
especially the males, would migrate as early as possible in
order to establish territories in the face of the greater
competition for optimal territories.

METHGDS

To test this hypothesis I examined the arrival, departure,
and abundance of spring migrants at Long Point, Ontario, as
presented by Holroyd and Bradshaw (1970). Species pairs were
selected from congeneric species (or very similar noncongeners)
both listed as 'common spring migrants', of roughly the same
body size and breeding habitat, that are widely sympatric in
Ontario. All non-aquatic birds were searched for such species
‘pairs, but the only nonpasserine pair found was Black Billed-
Yeliow Billed Cuckoo, The 'spring maximum' (the greatest
number of birds seen on one day in the spring) was used as the



measure of abundance, and species for which the spring maximum
was less than four were excluded even if they were listed as..
teommon migrants’; in order to exclude species that were only
moving through Long Point as vagrants or wanderers. - The-mean
arrival and departure dates were used as measures of arrival
and departure. Genera with three or move gualifying species
were examined separately. Decisions about the relative
similarity of habitats are based on Robbins etal. (1966) and
personal -experience.

RESULTS

The results for species pairs are presented in Tables 1
and 2, and for the genera Empidonax and Catharus in Figures 1
and 2. For the species pairs it is evident that the more
abundant species arrive significantly earlier than the less
abundant, but this would be expected if the mean date of migr-
ation were the same and the more abundant species merely had a
greater range of migration dates. To test this hypothesis
the 2 value for a contingency table of arrival and departure
date comparisons ( 15 2  (numbers of species pairs, taken from
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Table 2)) was calculated (,2=8.601 (p .01)), and the hypothesis
that more abundant species both arrive earlier and depart later
than the less abundant species was accordingly rejected. The
departure date comparisons do not, however, themselves depart
significantly from equality at the .05 level, although they
approach it. However, in the two cases where the more abundant
species leaves later (Swainson's - Grey-cheeked Thrushes,
Wilson's - Canada Warblers) the departure dates of the two
species are very nearly the same, and the Wilson's - Canada
species pair is perhaps the most doubtful In the analysis, The
ecologically more appropriate but non-congeneric pairings:
Black-throated Blue - Canada Warblers and Yellow - Wilson's
Warblers have the more abundant species arriving and departing
before the other, Of the less abundant species arriving first
one is a comparable case of dissimilarity of habitat: Lincoln's
Swamp Sparrows, and the other, Red-eyed - Philadelphia Vireos,
is a case of interspecific territoriality in which the smaller
Philadelphia Vireo arrives on the breeding ground first and
defends the territories it has established against the larger
Red-eyed Vireo by manipulative recognition of songs {J.C.
Rice, pers. comm.)}. : '




Among the Dendroica warblers (11 of which qualified for an-
alysis) there was no relationship between sbundance and dates of
arrival and departure. -This may be due to the simultaneity of
their arrival (the mean arrival date for 7 of the 11 is in the
first third of may) and the wavelike nature of their passage,
which make estimates of numbers seen both difficult and a poor
estimate of abundance, = Several other arrangements of the
data, using species pairs based on habitat preferences and
estimates of continental sbundance from Robbins, et al.

{1966) , approached a tendency for more abundant species to
arrive first, but were not significant or convincing.

DISCUSSION

The conclusion that the more abundant species migrate
earlier than their less abundant counterparts may be explained
in ‘several ways: The more abundant species may be under greater
selection pressure to establish early territories, as suggested
in the Introduction. The earlier migrating species may tend to
migrate in more distinct waves and therefore accumulate higher
daily totals (the measure of abundance used). The less abundant
species may be moving into areas at the periphery of their specit
ranges, where sprlng climate may be a factor limiting numbers,
and they thus arrive in those areas later than species which are
not as limited by climate. Long Point may be more nearly
central to the migratory routes of the species that pass
through in greater numbers, and birds may tend to move along
the centre of the migratory path more rapidly. Early arrival
may be an artifact of abundance. i.e. the more abundant
species are detected more easily. Hence arrival tends to be
detected earlier and departure later. This objection is
answered on p. 2. With the data at hand further refinements
of the analysis are pointless, but some suggestions about the
investigation of the effect of territorial interactions on
migration dates are possible.

A more precise measure of the difference in migration dates
between more and less abundant species might best be made on the
breeding grounds, and would involve measures of abundance leadin
to an estimate of the central tendency of the migration dates,
rather than their range, and better measures of the influence
of habitat type on the migration date, the real abundance of
the species on the breedlng grounds, and the degree of sympatry
and syntopy between species. The influence of territorial
establishment on migration dates is seen in the well-known
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earlier migration of males in many species; the intensity of
territorial competition might be measured by the amount of
sexual difference in migration dates and such differences
compared between species, rather than comparing the overall
species dates as I have done. Interspecific differences in
migration might also be profitably compared with the degree
“of sexual dimorphism in spring plumage as a further estimate
of the importance of territorial competition.

CONCLUSION
Enough evidence has been presented to lend credibility
to the theory that, of comparable species, the more abundant

migrates earlier., An evolutionary rationale for this was
discussed.
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Table 1: Comparisons of similar species' migration through

Long Point
SPECIES
Yellow-Billed Cuckoo

‘Black-Billed Cuckoo

Traill's Flycatcher
Least Flycatcher

Bank Swallow
Rough-winged Swallow

Barn Swallow
Cliff Swallow

White-Breasted Nuthatch

Red-Breasted Nuthatch

House Wren
Winter Wren

American Robin
Wood Thrush

Hermit Thrush
Veery ..

Hermit Thrush
Swainson's Thrush

Swainson's Thrush
Grey-cheeked Thrush

Golden-Crowned Kinglet
Ruby—CrowneE Kinglet
Red-Eyed Vireo
Phili%elphia Vireo

Wilson's Warbler
Canada Warbler

Chipping Sparrow
Field Sparrow

White-Crowned Sparrow
white-Throdted Sparrow

ARRIVAL

DEPARTURE

NC

NC

NC

NC

NC

NC



Lincoln's Sparrow
Swamp Sparrow 0 NC

Swamp Sparrow

Song Sparrow : X NC

Lincoln's Sparrow

Song SEarrow X NC

The ‘underlined species in each pair is the more abundant.

N= the species with the more northern range in Ontario north
of Long Point, from Godfrey (1966). X= A comparison where
the more abundant species arrives or leaves first. 0= A
comparison where the less abundant species arrives or leaves
first. NC= An impossible comparison because one or both
species are present or breed at Long Point outside the

period ‘of comparison, so that migratory influces and departures
cannot be estimated from presence and absence data.

L

Table 2:  Table 1 Summarized

Arrives Departs Has a more
First First Northern

range in
Ontario

More Abundant Species 15 species 7 5

pairs

Less Abundant Species 2 2 8

Probability that the .001 (one .0896 (one .568 (two

two categories are equal  tailled tailled taille

{calculated from the test) test) test)

binominal expansion
after Sokal § Rolph (1969)
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Figure 1: Catharus Thrush Migration
\ Through Long Point.

g 3 L A
=]
=)
]
.
"
2 AL A L
1
i3
<
3
L
e 1| AL
1 2 3 4
Hermit Veery Swainson's
Grey-Cked
Species in Rank Order of Decreasing
Abundance

A= Arrival L= Departure (leaving)




sanjaedaq

Figure 2: Migration of Empidonax

Flycatchers Through Long Point.
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~ AMERICAN KESTREL NEST BOX PROGRAM - 1974 REPORT

by Bob Spicer § Marshall Field
INTRODUCTION

The American Kestrel (Falco sparverius) is the smallest
North American falcon and the only species to utilize a cavity
for it's natural nesting site. It can be attracted to artifici
nest boxes suitably situated in open country, ~Folemsbee at
Chippawa, Welland County, has experienced nesting success as
has Lemon at Copper Cliff, (Personal correspondence), Hawk Clif
Raptor Banding Station initiated a next box program in the Spri
of 1974 with the erection of some 32 boxes in an area approxima
eight miles square generally to the South and East of St. Thoma
in Elgin County, Ontario. (see map, Fig. 1)

PURPOSE

‘ The main objective of the project is to try and increase
the numbers of nesting kestrel in this region by supplying nest
boxes, also to band the young and learn more about their moveme
and migration patterns. Hopefully some of the young will be te
trapped by the bal-chatri method along roadsides or at the Hawk
Cliff Banding Station. As time progresses more detailed studie
may be undertaken involving growth rates of young, color bandin;
and pair bond with mated adults.

NEST BOXES

A pamphlet published by the Hawk Mountain Sanctuary Associ:
on kestrel nest boxes suggest a somewhat larger and heavier box
we have constructed. We have built our boxes using 3/8 plywood
for everything except the base which is 3/4. Our box style seer
to have been readily accepted and is much lighter to carry up tt
ladder to the required height of 15 to 18 feet above ground. - We
have the top half of the front removable to facilitate the bandi
of the young and cleaning the boxes. (see Fig. 2)

LOCATION

As kestrels prefer open country, utility poles along road
allowances make excellent nest sites. The best rule of thumb
is to erect boxes where kestrels have been observed during the
winter months. A feel for good territory will develop with the
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success of certain boxes. Our first setback came as a result of
chosing hydro poles as locations for many of our boxes. A
period of about one month passed after erection and some boxes
had been taken over by prospective pairs; then suddenly all the
boxes on hydro poles were missing. A quick phone call ‘was
necessary to locate the boxes at the regional hydro yard. They
gave us some logical reasons for not wanting the boxes on their
poles; were very cordial about the incident and returned the
boxes intact. After this unfortunate experience we checked

with the Bell Telephone Company and did receive permission to use
their poles. We were able to re-locate the boxes within ten days
but the date was now early April and we feel that some pairs had
moved on during that short period. Live trees that had been pre-
viously trimmed for utility wires have an open side and make excel
jocations. Generally we tend to shy away from dead trees

as they are frequently cut down by county work crews. Boxes

can be erected any time during the winter but should be in

place by March 15 to be ready for Spring arrivals.

NESTING. MATERIAL

Kestrels do not carry any nesting material into the box.
About 3 inches of coarse hardwood chips from a local handle
factory was used in the 1974 project. In some instances starlings
(Sturnus vulgaris) would carry out all of this material. In box
410 this did happen and when a pair of kestrel ‘took it over the
female laid her four eggs on the bare floor. When investigating
the box, we caught and banded the female then placed some nesting
material inside, cupped a depression for the eggs and placed the
female back on the nest. We waited for 15 minutes and she did
not emerge from the box. Eight days later the box was checked
again to reveal that the kestrel had deserted and starlings had
taken over again. To try and overcome the problem of starlings
removing the nest material we have now switched to a mixture of
peat moss and chain saw shavings.

TIME OF BANDING

Kestrels will lay from two to five eggs which are incubated
for 28 days. -The first young were ready to band on June 6th, whi
in box #7 the young were not ready to band until July 11, a time
lapse of 35 days. At about fourteen days, young kestrels will
have_producéd short primary feathers on the wings showing color.
The males have blue wings ‘and the females brown so by waiting '
until this stage of growth before banding they can be accurately
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sexed. A light 20' aluminum ladder was used to check the boxes
and the young kestrels were carried in a small basket so they
could be banded on the ground.

OBSERVATIONS

Kestrels frequently abandon their wire perching habits and
become quite secretive during the nesting period. Some will
dive aggressively at intruders while others will retreat and
offer no resistance. (see table #3) Some close observations
were made at box #7 and it was determined that the returning
pair had eliminated young starlings in the next box before
setting up their own nesting activities. At this nest a period
of exactly 28 days had elapsed from the day the fifth egg had
been ldid until the first chick emerged.

RECOVERY

Female #653-23245 banded in box #12 with § young on May
29,1974 was recaptured March 9 and 16, 1975, 6 miles south-east
of the nest site.

CONCLUSION

We were very pleased with the 1974 results of this project.
Actually we were surprised at the numbers of available breeding
pairs of kestrel in the area. Other banders have offered to set
up additional areas so the 1975 program will increase to at leas
sixty boxes. ' We have had no banding recoveries of our nestlings
to date but feel confident there will be some as more are banded.
It seems apparent that there is a scarcity of natural cavities fc
nesting kestrels in this area and that populations can be increas
by the introduction of artificial nest boxes.
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NESTING SUCCESS TABLE 2

NO. OF NO. OF NO. OF
NO. OF EGGS MALES FEMALES
BOX NO. EGGS HATCHED BANDED BANDED
7 5 5 1 4
10 4 0 0 0
12 5 5 2 3
13 2 2 1 1
15 5 5 3 2
17 5 4 3 0
19 3 3 1 2
22 4 4 0 2
24 2 0 0 0
25 5 5 0 0
28 1 0 0 0
29 5 5 2 0
TOTALS 46 38 13 14
USE OF BOXES TABLE 1
Occupied by kestrels 12
Occupied by starlings 13
Unoccupied 7

Total 32
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7
10
12
13
15
19
22
24
25
17
28
29

REACTION OF PARENT BIRDS TABLE 3

NO. OF NO, OF TIMES REACTION
BOX VISITS FEMALE
NO.

TO BOX ~ PRESENT

AN W W NN NN B N
B NN R NN W e

CODE TO REACTIONS

kx> N 5 + S v S e B -

Remained in box and banded.

Remained in box but not banded.

OF FEMALE
(see code)

E&C

MALE
PRESENT

S O O O O ON RO

Flushed from box and uttered cry of alarm.

Circled and uttered cry of alarm.

Observed but just retreated.

Not present.
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Book Review: Mead, Chris. 1974. Bird Ringing, British
Trust for Ornithology, Guide 16. 68 pages. Available for
$2.00 U.S. funds from B.T.O., Beech Grove, Tring,
Hertfordshire, England

Erica H. Dunn * Long Point Bird Observatory, Box 160, Port Rowan,
Ontario NOE 1MO

This informative and entertaining booklet is a highly
successful summary of the reasons for banding birds, the
methods used, and some of the more interesting results from
banding done in Britain. It is apparently aimed at the know-
jedgeable British birdwatcher who may be poorly informed or
even misinformed about bird banding, ‘to gain his support and
co-operation and perhaps participation. Although the infor-
mation included may seem second nature to a British bander,
such as points on the training required for a permit or who
analyses the results, the contents are highly relevent to
North American banders who are concerned about the way their
ogwn system is run. My own initial reaction to the booklet
was to feel a great desire to ship it off to the Banding
‘Office with the notation "Why can't we have a banding scheme
like this?"

The text is quite readable, interspersed with anecdotes
and with a few well-chosen examples to illustrate points with-
out swamping the audience with detail. There is a short
historical section, reminding us that organized banding
really began only very recently. There are still people
alive in Britain who used to print their own bands, because
no others were available. Present-day banders are intro-
duced, with emphasis on the variety of people who take part,
and on the training they receive. A permit must be attained
for becoming a trainee, and several years of supervised work
are required before higher level permits are issued. Separate
endorsements are needed for working with nestlings or using
mist nets. ;

Next, the types of bands in use are discussed, with illus-
trations of some examples, and of the kind of wear that takes
place once the band is on the bird. When the British banding
scheme recently moved from the British Museum to Tring,
extensive experiments were begun to test the effect of the
new address. Letters addressed to "B.T.0. Tring" were mailed
from countries all over the world, to see whether that
address was sufficient to guarantee delivery. Results of
returns from bands with the 2 different addresses werée pub-
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lished recently (Bird Study 20: 313-314, 1873y, and show
that outside Britain, there was no significant difference
in the recovery rates of the two types of bands. Inside Britain
however, the British Museum address was reported at signifi-
cantly higher rates than the Tring address -- presumably because
of the generally recognized status of the former institution.
The experiment (already going on for 5 years) is continuing
prior to a final decision on thé permanent address to be
used. It is worth noting that all British bands have the
address on the outside, so the finder need not remove the
band: to report the recovery. This feature must surely
increase the recovery rate for small band sizes. In North
America, addresses are on the inside for any bird smaller
than a male Redwinged Blackbird,

A short section on catching birds merely outlines the
main types of traps, but includes the neatest illustration
I've ever seen on how a mist net works (see my rendition in
the ‘Figure)

"A section through a mist-net to show what happens when a
bird flies into it. The shelf-strings are represented by
the -circles and the bird makes its own pocket over the lower
one'". (Page 15)
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A chapter entitled "The Bird in the Hand" deals with
the kind of information that can be gained during banding
operations, including data on molt, seasonal changes or
sexual differences in weight, differences in timing of
migration by age and sex, and developing techniques for aging
and sexing. A few dramatic examples show how widely patterns
can vary between species.

Recoveries are gone into at great length, and about half
the booklet consists of detailed maps® of particularly inter-
esting ones. Recovery rates for the most banded species are
given, and range from 0.2 to 3.96 per cent for small passer-
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ines.  Also given are some age records and figures on
estimated life-time flying distance, as well as anecdotes
of unusual recovery reports (e.g. Mute Swan "hit wires,
chased by cow which sat on it" -- page 27). Recoveries have
shown differences in mortality patterns by season in differ-
ent species, and provide information for calculating life
tables. The latter point is graphically illustrated by a
plot of the Blackbird's life expectancy against that of a
man's, showing man's far greater survival at all stages
except the most elderly.

The analysis of recovery locations is fairly extensive,
illustrating spectacular distances covered by selected
species, inter-hemispheric exchanges, differences in distance
traveled by age and sex, fate of migrants specially protected
in Britain when they fly over other countries, and cohesiveness
of wintering birds from the same breeding areas.

The closing section tells the reader how to get published
results of banding, how to report finds, and how to become
a bander. Even the few advertisements at the back are entirely
relevent -- one for the British Trust for Ornithology, one for
the Royal Society for the Protection of Birds, two for bino=
culars; -and -one for bird books.

My only objections to the text are minor. The maps are
very detailed -~ perhaps with more symbols than the average
reader will plow through in order to grasp the point being
made. Some of ‘the symbols are blurred to illegibility, and
distances are rendered on different pages as either miles or
kilometers. But these are small irritations and would prob-
ably only be noticed by someone trying to write a review.

One of ‘the most thought-provoking aspects of the book-
let, surely unintended by the author, is that it invites
comparison of the North Américan banding scheme to-that in
Britain. There are several very basic differences:

1) The standards of training in Britain are much higher
than here. This must insure more reliable data, and save the
analyst the trouble of second-guessing the bander or excluding
doubtful data. :

2) The experimentation done on the types of metals used
for bands, the effect of size, address, etc., seem far more
enlightened than the testing done here. One recent change of
address on the North American bands was approved without field
testing because it directed recoveries directly to the banding
office, without some file clerk having to open the letter and
forward it to the correct governmental department. At the
same time, calls for other changes are refused on the basis
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that present patterns of recovery must not be altered, because
of possible difficulties with future analysis.

‘ 3} RecordKeeping is done differently in Britain. The
North American scheme puts all banding information into a
computer, making banding of small birds very expensive in
relation to the number of recoveries made. Britain, on the
other hand, machine records only those banding records for
which a recovery was made. Even though original banding
records must be searched by hand, a person telephoning in
information from a recovery can often get the original infor-
mation in less than 30 seconds.

4) British banding data belongs to the banding scheme,
and is often analyzed by the ornithologists employed there.

In North America, the banding record is regarded as the
property of the individual bander, and can usually only be
used with his written permission (except in the case of
waterfowl, which are regarded as government property). The
“work involved to the potential analyst in the American
system is such that vast amounts of recovery data are essent-
ially unavailable to other banders or the public. As the
booklet being reviewed notes, the British schemec could be
run by clerks, but having ornithologists do the work insurcs
more careful checking and a more understanding relationship
with the public being served. Useful changes can comc from
the inside, topics worthy of analysis are easily spotted by
the workers handling the data, and all records are available
to that worker to do some analysis. The British scheme
publishes annual reports and other notes to keep the public
fully informed on recoveries to date. In this regard, I
think it worth commending the Ontario Bird Banding Association
for its efforts to publish an Annual Report on banding results
in Ontario. Such a project may help the North American band-
ing scheme to take their own steps in this direction.

Perhaps all the differences noted above between British
and North American banding boil down to this last basic¢
.difference;

5) The British scheme is run privately by enthusiasts,
while North American banding is administered by government
civil servants. Need I say more?

The booklet which prompted the discussion above act-
ually says nothing about North American banding, aside from
the fact that we band more birds annually than any other
banding scheme in the world (1.5 million). Instead, it is
an admirable presentation of banding in general and some of
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its results in Britain, and 1s well-organized, informative

and entertaining on that topic. I recommend it highly to
North American banders who may know little about what has
been accomplished in other countries, and to any non-banders
who would like to know more about the results that can come

from banding birds anywhere.
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