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A REVIEW OF THE HISTORY AND FUNCTIONS OF
BIRD OBSERVATORIES

J.O0.L. ROBERTS AND D.J.T. HUSSELL

According to Williamson (1964), a bird observatory is 'a

station more or less permanently maintained at some favourable
place, usually a small island or a headland, for the continuous
observation of bird migration; observatories may be manned
throughout the year or only during the main seasons of migra-
tion, and this may be achieved either by a regular staff or

by relays of volunteers. Apart from observational work, these
stations are -important centres of ringing; and the opportunity
of handling large numbers of birds caught for this purpose

is used for various associated studies."

The most famous and the one with the longest history is on
the German island of Heligoland. Gitke (1895) collected
there over a century ago and introduced a daily survey and
estimation of numbers of birds, which he continued through
1887. The modern observatory was established in 1910 by
Weigold (1956). Trapping and banding were begun at this time
using bands from Rossitten, some 450 miles away, where a
banding and migration study centre had been established in
1903. 1In 1919, Weigold evolved the idea of a large funnel-
trap of wire netting built around his carefully nurtured
shrubs., This has become virtually a hallmark of bird observa-
tories and is universally known as the Heligoland trap.
Adaptations have been made to suit varied locations and con-
ditions (Brownlow, 1952; Williamson, 1957; Woodford and Hussell,
1961), and as many as ten have been used at a single observatory.
Other observatories in continental Europe are generally post
World War II phenomena, the best known probably being the
Swedish observatories near Ottenby and at Falsterbo. It is
in the British Isles, however, that the bird observatory idea
has really flourished. Prior to World War II there were only
two British observatories, Isle of May and Skokholm, both
established about 1934, The real development has taken place
since the war, and Williamson (1965) in his book on Fair Isle
lists 26 stations in Britain. While the continental stations
are generally strictly professional enterprises, the British
ones have been chiefly amateur-inspired and run although a
warden has generally been employed by the more significant ones,.
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Each observatory is autonomous, but all report to the Migration
Research Officer of the British Trust for Ornithology, part of
whose work 1s to coordinate research at the observatories and
to analyse their results,

An excellent review of the role of the British bird observa-
tories is given by Williamson (1960). Their achievements are
discussed under four headings, the first of which is '"migration
theory'" and refers especially to the results of studying the
relation of weather to migration, made possible by simultaneous
observations over a wide area. Cornwallis (1959) considers
this to be the most distinctive contribution of the observatories
and points out the potentially complementary aspect of radar,
which has shown many migratory movements to go undetected by
observatories. While this area may indeed be a prime one, it
is very evident that the scope of the observatories' work is
much wider, and many of the most significant results may well
emanate from opportunities at one or two locations rather than
through the extensive feature of the observatory system., Under
his second heading, ''faunistic work'", Williamson notes that
more than half of the 26 additions made to the British list
since the end of the war were reported by the bird observatories.
At the same time, some scarce species have been shown to occur
on migration much more regularly than was formerly supposed,
and evidence of attempted range expansion has been obtained
for one or two species. Under the third heading, '"field
taxonomy,' he points out some of the results obtained by separ-
ating races in the field, including the establishment of a
new race of the Merlin (Falco columbarius). Lastly, Williamson
considered the "laboratory examination of trapped birds."

Here, the opportunity of handling large numbers of a single
species, often large enough to warrant statistical analysis,

is emphasized. Measurements may be important adjuncts to
geographical variation and sex discrimination; weight loss
appears to be related to recent migrational history; and

studies have been made of moult, of ectoparasites and of the

age and sex composition of flocks., Williamson also points out
the value of the observatories as training centres for potential
bird banders and in the development of new trapping techniques.

The concept of the bird observatory has been little exploited
in the United States. This is probably due in good measure
to the widespread use of mist-nets antedating the construct-
ion of even a single Heligoland trap. As a result, banding
has become an individual rather than a collective enterprise.
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A degree of cooperative effort has been achieved in establish-
ment of the Operation Recovery stations on the eastern seaboard
(Baird et al., 1958). These are primarily banding stations
operating for limited periods, but nevertheless they have tended
to perform some of the functions of observatories and have con-
tributed to the study of the correlation of weather with migra-
tion. The ornithological station at Cedar Grove, Wisconsin,
perhaps represents the closest approach to the European
tradition although it has largely restricted its work to birds
of prey (Mueller and Berger, 1961). Very recently, a venture
along observatory lines has been organized at Port Reyes in
California.

In Canada, the bird observatory idea has taken root only
in Ontario. Cooperative effort among banders has been a feature
of the Ontario Bird Banding Association ever since its forma-
tion in the winter of 1955-56 (Woodford and Wasserfall, 1958).
The Association was organized as a direct result of the establish-
ment of a banding station at Point Pelee, Ontario. This station
was set up in 1954 under the auspices of the Federation of Ontario
Naturalists, with North America's first Heligoland trap as a
prime feature (Gunn, 1954). Various problems prevented full
development along observatory lines at Point Pelee; the Heligoland
trap has since been dismantled, and work there is presently
concentrated on studies of hawk migration in fall. ©Neverthe-
less, it has remained a cooperative venture and has extended
its work on hawk migration to a complementary spring operation
at Whitefish Point, Michigan (Roberts, 1966). Frustration at
Point Pelee led to the search for another site. Iong Point,
some 135 miles ENE, where very limited banding was already
being carried out, was chosen; and by 1960 the operation had
been substantially expanded along observatory lines (Hussell,
1960 & 1964). The facilities and scope of this station have
grown steadily, and since 1965 a warden has been employed through
the main migration periods and during the intervening summer
months.

An observatory located at a favourable place on Lake Erie,
such as Point Pelee or long Point, is potentially capable of
making a contribution in all of the areas cited above. Obviously,
study of migration in relation to weather is limited in so
far as it depends upon correlation of contemporaneous data
from other stations, unless new stations are established covering
a sufficiently wide area. Combination of observatory and radar
data perhaps offers a possibility for general study of the
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relation of migration to weather without extensive geographic
proliferation. W.W.H. Gunn has already given some attention

to this possibility by attempting to correlate Long Point
observational data collected for the purpose with radar
findings at London, Ontario. However, a more fertile field for
an Ontario observatory probably lies in more detailed work

on particular aspects of migration, e.g., differential migration
of age and sex classes such as found by Hussell, Davis, and
Montgomerie (1967). 1In the faunistic field, Lake Erie is

well placed for detection not only of displaced migrants,
including rarities such as Virginia's Warbler (Vermivora
virginiae) (Dow, 1962) and Blue Grosbeak (Guiraca caerulea)
(Woodford and Baldwin, 1961), but also of possible range
expansions since it is on or near the periphery of the breeding
range of a number of more southerly species. Furthermore,
although the primary reasons for an observatory are concerned
with migration and the opportunity to handle large numbers of
migrants, it can also provide a convenient place for studies
involving breeding birds. The development of new or improved
trapping and processing techniques is another, possibly in-
evitable, field of endeavour; less obvious perhaps is the
evaluation of techniques, e.g., comparison of the relative
effectiveness of Heligoland traps and mist nets (Woodford, 1959;
Hussell and Woodford, 1961).

Because of the lack of alternative establishments, an Ontario
observatory has a particularly significant role to play in the
encouragement of amateur ornithological research and in the
provision of a place where techniques may be learned and where
individual research can be carried out conveniently. Such
facilities may serve the professional biologist or student as
well as the amateur., This is exemplified in the use made of
the Long Point Bird Observatory's facilities in the various
studies of diseages of birds and of diseases transmitted by
birds carried out by Lars Karstad, of the University of Guelph,
and his students (see, for example, Kirmse, 1967).

Finally, it has been the authors' experience that the main
problem in planning an observatory's work is not so much to
find suitable fields of endeavour but rather to organize and,

' where necessary, limit the schedule so that the work load is
quantitatively and qualitatively within the capacities of the
available personnel. 1In the field, the continuity provided by a
competent warden is a tremendous asset.
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STUDIES OF SNIPE AT PARTRIDGE CREEK, ONTARIO

LESLIE M. TUCK

The North American Common Snipe (Capella gallinago delicata)
breeds in areas of organic soils, mostly peatlands. This breed-
ing biotope -~ the bogs and the fens where the coniferous
forest meets the bogs, muskegs, and tundra -- is an immense
one. Snipe rarely breed in typical Canadian marshes such as
those dominated by Typha and Phragmites, They winter in marshes,
however, especially those which have a seasonal die-off of rank
vegetation and where the soil is unfrozen. Consequently, the
winter range 1is mainly the southern United States, the West
Indies, and northern South America.

The Common Snipe is the most abundant breeding shorebird
in Canada. It arrives in southern Ontario on 1 April (average
for 50 years), but does not reach its most northerly range in
that province until about 20 May. The Common Snipe remains
in cover during most of the day and is most active at dusk,
Consequently, it is far more abundant than most people -~ even
sportsmen -- realize,

The coastal marshes of the Hudson Bay Lowlands and James Bay
attract large numbers of snipe after the breeding season on
the bogs is completed., Such a concentration prior to autumn
migration is at Partridge Creek, Moosonee, James Bay.

I worked on snipe at Partridge Creek during the autumns of
1963 (2 September to 5 October) and 1965 (15 August to 28
September), Accommodation, transportation, and many courtesies
were provided by the Ontario Department of Lands and Forests.,
Assistance in the field was provided by the late George Richard,
Department of Lands and Forests, Moosonee, in 1963 and by
Michael E. Doheney, Canadian Wildlife Service, St. John's, in
1965. During those two seasons, we captured, examined, and
banded 1,500 snipe at Partridge Creek, and we took an additional
150 for analyses of parasites and stomach contents.

Both adult snipe and young of the year begin to concentrate
on the coastal marshes of Partridge Creek in early August.
During a period of about six weeks, most of them have completed
their moult and have fed so heavily on animal organisms that
their weight is increased by some 50 per cent, This food includes
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small crustaceans and the larvae of many insects, the most
important being the Tipulidae.

The snipe commenced to move out of Partridge Creek marshes
during the first moonlight period of September. The main
exodug occurred during the next moonlight period in October.

The Partridge Creek area is divided into four rather dis-
tinct vegetational zones. The first one, the shoreline, is
dominated by plants which are able to withstand wave action
and flooding at each high tide. The usual plants of this
zone are Hippuris tetraphylla, Eleocharis halophila, Salicornia
europaca, Scirpus paludosus, and Scirpus americanus. At low
tide, this zone is occupied by thousands of ducks, Snow Geese
(Chen caerulescens), and shorebirds. It is not utilized to
any extent by snipe.

The second zone, progressing inland, is tidal marsh., It is
flooded irregularly, especially during spring tides and north-
easterly winds, Here the most important plants are Equisetum
variegatum, Scirpus validus, Carex paleacea, and Carex salina.
This is an important feeding area for snipe, especially in
mucky localities denuded of vegetation by rafted ice during
the preceeding winter. Smow Geese feeding in this area do
not denude it to the extent that they do on the coastal marshes
of Louisiana, but close cropping of vegetation by the geese
creates numerous localities which also attract snipe.

Beyond the tidal marshes and bordering the creeks is the
willow zone. Although willows of several species are dominant
here, the depressions may be occupied by large stands of
Calamagrostis canadensis and Menyanthes trifoliata. This zone
is used by snipe for cover at all times and especially when the
tides cover the coastal marshes. As the autumn advances,
Menyanthes trifoliata defoliates and dies back, exposing mucky
areas especially favourable for probing.

A fourth zone inland is the forest, which at Partridge Creek
forms a true taiga. The trees are mostly black spruce and
larch. Except for a narrow stand of poplars along the banks of
the creek, the taiga is interspersed with areas of bog and muskeg.
Probably most of the young snipe found in the Partridge Creek
coastal marshes were hatched on these inland peat bogs.

Partridge Creek is not without its hazards during snipe work.
Chief of these are the occasional extremely high tides when
prevailing winds push the waters of James Bay into the marsh.
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This can result in tides 10 or 12 feet above normal. On such
occasions, one perforce is liable to share his bunk with a
porcupine or skunk.

Travel was mostly by cance in trails made through marsh
vegetation, Off the canoe trails, our routes were marked by
means of poles with luminous paint. Iocations for setting traps
or nets were determined at dusk by listening to the sounds of
feeding flights.

The snipe were captured at Partridge Creek by both ground-
traps and mist-nets. The ground-trap was a simple affair of
half-inch chicken wire 18 inches in height with fish netting
over the top. The traps were set out in a clover-leaf design
with a small entrance in each alley. The netting was essential
to prevent head injuries to snipe trying to escape. No leads
were necessary for the traps, but the muck beneath the traps
and in the alleys was trampled to make it more attractive.
Live decoys improved the productivity of the traps. They gave
best results when placed in wet depressions surrounded by high
cover. The principal disadvantage of the traps was that they
must be moved during changes in water levels.

The mist-nets were most convenient for capturing snipe because
of the ease of transporting poles and nets when it was desirable
to shift them to other localities. The nets were set on green-
painted willow poles. Usually, a set of seven or eight nets
was placed about 40 feet beyond a good feeding locality so that
the birds, when flushed, would fly into the nets. Since snipe
always take off into the wind, it was sometimes desirable to
change locations of the nets with shifting winds. The nets
were tied up when not under observation and set again about one
half hour before dusk in the evening or before dawn in the
morning. These two periods were the most productive for catching
snipe.

The size of the mesh of mist-nets is not important. Large
size mesh, normally used for ducks, is quite efficient, providing
that two additional leads are inserted to produce an increased
number of pockets. Occasionally, a snipe will escape through
the large mesh, but this loss is compensated by the ease of re-
moving those captured, A strip of luminous tape attached to at
least one pole in the set assists in locating the nets during
darkness.
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After the snipe were taken from the traps or nets, they were
placed immediately in small sacks which could be attached to
the belts of our trousers. Later, the snipe were transferred
to retaining boxes for the trip back to the camp. The retaining
boxes, 16 x 24 inches and five inches in height, each held about
30 birds., The boxes were constructed of wood with small wire-
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Figure 1.

Recoveries (®) of Common Snipe (Capella gallinaga

delicata) banded at Partridge Creek, near Moosonee, James Bay.
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mesh (hardware cloth) bottoms and flexible waterproof tops. The
top was usually made of two pieces of stretched rubber tubing
from large truck tires. The two pieces of rubber were overlapped
so that the hand could be inserted to put in or take out a snipe
without leaving an opening for a bird to escape. Snipe remained
unharmed for 24 hours in these boxes, providing the birds were
not overcrowded and ventilation was provided. At camp, the birds
were weighed, measured, and examined for moult and ectoparasites
before being released,

The principal predators of snipe at Partridge Creek were
Marsh Hawks (Circus cyaneus) and Short-eared Owls (Asio flammeus).
Boreal Owls (Aegolius funereus) harassed snipe at dusk, but were
not known to capture them, although .they readily attacked snipe
caught in mist-nets,

The snipe collected at Partridge Creek, and later examined
for parasites, were heavily infested with cestodes and trematodes.
The most important of the helminths were the cestode Haploparaksis
filum and the nematode Cosmocephalus capallae; 42 per cent of the
snipe were infected in each case. It may be of interest to point
out that no trematodes were found in the Partridge Creek snipe,
while no nematodes have been found in snipe collected in Newfoundland.

Snipe banded in Partridge Creek have been recovered in Quebec,
Massachusetts, New York, Florida, louisiana, and the French West
Indies (Figure 1), The earliest recovery was in Massachusetts
on 30 September, A recovery at Guadeloupe on 17 October indicates
a relatively rapid fall migration. All of the autumn recoveries
in Quebec and New York were within the narrow limits of 15 to
16 October. Recoveries in Florida and ILouisiana (27 November
to 11 December) were in the winter, and an additional recovery
in Guadeloupe was on 11 November. A snipe banded at Partridge
Creek was killed by a motor vehicle in New York on 29 March;
this compares well with the average date of 1 April for the first
arrivals in southern Ontario.

CANADIAN WILDLIFE SERVICE, ST. JOHN'S, NEWFOUNDLAND,



IRIS COLOUR AND AGE OF SHARP-SHINNED HAWKS

J.0.L. ROBERTS

The iris colour of immature Sharp-shinned Hawks (Accipiter
striatus) found migrating through southern Ontario in fall varies
from pale greyish straw to a fairly bright yellow. Fall migrants
born in previous years show iris colours ranging from pale orange
to deep red. From the presence of residual immature feathers
in many individuals, it appeared that sub-adults, ie., birds
hatched during the preceding calendar year, were characterized
by pale orange or orange irides. It was at first thought that
this provided a simple method of distinguishing all sub-adults
from older red-eyed adults. However, when larger numbers were
examined, such a simple distinction for sub-adult birds became
untenable, as iris colours intermediate between orange and red
appeared as well as some with a confusing browner tint. It was,
therefore, decided to classify iris colours more precisely while
attempting to age as many birds as possible by consideration of
plumage. In order to obtain a more complete picture of the pro-
gress of iris colour change, both spring and fall migrants were
examined. Fall migrants were obtained at Point Pelee, Ontario,
in September and October of 1965 and 1966, and spring migrants
at Whitefish Point in the upper peninsula of Michigan in April
and May of 1966 and 1967.

METHODS
Iris Colour

The method of classification chosen was by direct comparison
in the field with the colours of Villalobos' (1947) "Colour
Atlas."

Each page or chart in thie work contains 191 coloured squares
of a single "hue."” Hue is the quality which permits differen-
tiation of colours one from another in the generic sense, e.g.,
scarlet, regardless of whether it is light or dark, vivid or
weak. Within a chart, the coloured ‘squares are arranged in a
rectangle in which each row is designated by a "lightness value'
and each column by a '"degree of chromaticity." '"Lightness
value relates to the property which distinguishes one colour
~ from another as being lighter or darker, irrespective of hue."
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(Villalobos, 1947) The lightness values are based on a scale
of neutral colours shown on each chart and running from O,
black, to 20, white, with 19 graduated shades of grey between.
"Degree of chromaticity is the property in a colour which de-
notes whether the hue is more or less pronounced or attenuated,
regardless of whether the colour is light or dark." The degrees
of chromaticity are numbered from 1 to 12 with 1° representing
very weak colour and 12° expressing ''the greatest chromaticity,
the greatest purity of hue possible in a colour having regard
to its degree of lightness.” Fach chart contains in the 12°
scale a most intense colour, i.e., the most saturated colour
obtainable with available pigments (see also Palmer, 1962);

the other colours in the 12° scale are derived from this by
whitening or blackening to accord with the neutral scale of
lightness values. Colours are described with letters and numbers
in the following order: hue, lightness value, degree of chrom-
aticity, e.g., S 5 12° signifies a colour in the scarlet hue
having a lightness value of 5 and a degree of chromaticity of
12. The colours of most concern in this paper are in the 12°
scales and generally have lower lightness values than the
saturated colours. Thus, they are of maximum intensity, but
darker than the corresponding saturated colours.

The hues discussed in this paper are "S$" (scarlet), "0" (orange),
and "Y" (yellow); intermediates among them are designated as
1550, *'s0," “00S," "00Y,' "0Y," "YY0," and the intermediate
"yYL" involving an element of "L" (lime). Saturated colours
for these have lightness values as follows: §, 10; SS0, 12; SO,

14; 00S,15; 0 and 00Y, 17; OY, YYO, Y and YYL, 18.

While the chart colours often do not match the iris colour
precisely, they do provide an extensive range, capable of giving
reasonably reproducible classification even among different
observers. A certain amount of difficulty arises when a really
good match is not apparent and a compromise must be made between
degrees of chromaticity and lightness values. To minimize this,
it was suggested to observers that they should tend to use the
12° scales which, to the author's eye, invariably gave the best
approximation except in immatures and some sub-adults, especially
spring sub-adults. Except in the case of pale-eyed immatures
where the yellow is obscured by much gray, there is rarely any
problem in selecting the most appropriate Villalobos hue and,
within this, the possible choice of individual colours is not
normally more than three. Such difficulties as do arise are
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chiefly with iris colours in the 00S and SO ranges. The colour
of individual irides of these hues is sometimes quite variegated,
appearing on close examination as red dots unevenly distributed
on a yellow ground; often they are densest in a concentric ring
adjacent to or a little removed from the pupil, resulting in a
somewhat subjective assessment of the over-all effect. An outer
ring of yellow apparent in many individuals, even those with
deep red irides, was ignored.

Plumage Distinctions

Spring migrants not yet a year old retain most or all of their
immature plumage and are, therefore, readily distinguished from
older individuals. By fall, almost all sub-adults have acquired
a complete set of adult flight feathers and most of the adult
contour plumage. Many, however, retain in varying degrees
immature feathers on the rump, in the humeral tract, or in the
wing coverts. Such feathers are usually readily distinguishable,
appearing brown with worn buffy tips and contrasting sharply
with the slaty tones of the adjacent adult plumage. Birds
showing one or more such feathers were assigned as sub-adults.
During fall migration, many adult birds still retain some of
their previous year's flight feathers, usually secondaries or
rectrices. These are more or less worn and faded to a somewhat
browner tone than their original colour, contrasting usually
quite sharply with the neighbouring new feathers. Birds showing
one or more such feathers were assigned as adults. It may be
noted that this could create an occasional error through early
loss and replacement of flight feathers. In October 1966, two
immature birds, one male and one female, each with one adult
rectrix were netted. A few additional birds were allocated
to the adult category on the basis of the obvious presence of
two generations of contour feathers.

RESULTS

Sixty-two immature males and 110 immature females, taken in
September 1966, and a few individuals taken at other times, were
rated as to iris colour. The lightest showed greyish tones,
such as 0Y 14 3°, and the brightest quite strong yellows such
,as Y, YYO, or OY 17 11°. Many had greenish or brownish tones
ranging from YYL 12 9° to OY 14 10°,

Iris colour and plumage of adults and sub-adults taken in fall
were examined for 225 males and 106 females. Allocation to
Jadult, sub-adult, and "not assignable on plumage' categories
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is shown by iris colour in Table 1.

The distribution of iris colour for 40 adult males, 37
sub~adult males, 99 adult females, and 113 sub-adult females
taken in spring is shown in Table 2.

ANALYSIS AND DISCUSSION

The applicable colours on each Villalobos page (hue) occur
in a single, quite restricted sequence or block and form.a
logical basis for grouping. When arranged in the appropriate
sequence, each group represents distinctly increased redness
with a parallel trend to increasing depth of colour. In Table 3,
iris colours have been grouped in this manner, and the percentage
distribution is shown for each category of age and sex arranged
in order according to age. The continuing increase of redness
with age is clearly demonstrated. After the first spring, when
few birds show any element of redness, males average consistently
redder than females.

While the groupings for fall adults and sub-adults overlap
in the SO range and to a lesser extent in the 00S range, adults
did not occur in less red ranges nor sub-adults in more red
ranges. The fact that in spring the irides of almost all adults
have already attained a hue at least as red as 00S, while in
no sub-adult has the SO range been reached, supports the view
that even in much larger samples, overlap in fall beyond these
ranges should not occur. It is concluded that fall migrants
with iris colours in the O0Y and O ranges are sub-adult, and
those with iris colours in the SSO and S ranges are adult, By
combining these criteria with plumage criteria, it is evident
that 82% of the fall migrants in Table 1 can be aged, as compared
with 56% using plumage criteria only or 637% using iris colour
only. Since by fall no known adults showed irides in the O
range and few in the 00S range, spring adults in these hues
can be assigned as being birds in the second calendar year
following their year of birth., Such individuals account for 18%
of the adults in Table 2.

Examination of differences between the sexes, in the frequency
with which the iris colour distinction for age outlined above
can be used successfully on birds identified by plumage criteria,
confirms that the irides of males become red more rapidly than
those of females. For fall sub-adults identifiable by plumage,
20 of 48 (41.7%) males would also have been distinguishable
by iris colour, compared with 19 of 28 (67.8%) females, in-
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Figure 1. Change of iris colour of Sharp-shinned Hawks
with age.

dicating that a larger proportion of males had attained iris
colours in the area of overlap with adults. A chi-square test
shows the probability of such a difference occurring by chance
alone as 0.017. TFor fall adults, the corresponding figures
were 58 of 75 (77.3%) males and 25 of 36 (69.4%) females, in-
dicating that more males had attained iris colours redder than
those in the area of overlap with sub-adults, although in this
case the difference is not statistically significant.

Figure 1 shows an estimate of the typical profile of change
of iris colour with age from first spring migration to five
years from birth. The iris colour scale gives equal weight to
each hue while providing for appropriate lightness values.

Age is expressed in months from birth. The points are derived
from the data in Tables 1 and 2. For sub-adults, median iris
colours are plotted against estimated average ages assuming
birth approximately at mid-year. For adults, iris colours
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corresponding to the median of the least red 40% are taken as
representing birds in their second calendar year following birth
and iris colours corresponding to the medians of the most red
60% are taken as representing birds in their fourth calendar
yvear following birth. The choice of these figures is prediéked
on a 40% annual mortality. The points corresponding to spring
adult males have been omitted because the sample is suspected
of being unrepresentative as a result of differential migration,
a factor which may also apply to some extent in the cage of
spring adult females. From Figure 1, it would appear that the
average male attains the scarlet hue by about its fourth spring
migration and the average female perhaps a year later. An
individual banded as an immature male and retrapped in fall

five years later showed an iris colour of S 4 12°. Tt would
seem from the distributions of iris colours for adults shown

in Table 3 that a fair number of individuals attain the SS0
range by the fall of the second calendar year following birth,
although most birds in their third year and some older ones

must also fall into this range. It seems unlikely that any fall
migrant with a very deep red (S 2-5 12°) iris colour is less
than three years old.

CONCLUSIONS

The iris colour of Sharp-shinned Hawks which migrate through
the Great Lakes region typically takes four or five years to
pass through the straw and yellow tones of the fall immature
to the deep red (S 2-5 12° of Villalobos) which is ultimately
attained. The colour change progresses somewhat faster on
average in males than in females., By comparison of the iris
colour with the Villalobos charts, some 63% of fall migrants
born in previous years may be certainly classified as sub-
adult or adult. By combining iris colour with a relatively
simple plumage examination, the proportion may be increased
to about 82%. Some 18% of adult spring migrants can be
classified with confidence as birds in their second calendar
year following bir