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CLUTCH SIZE OF THE SPRUCE
GROUSE, CANACHITES CANADENSIS
FRANKLINII, IN SOUTHWEST ALBERTA

DANIEL M. KEPPIE

Department of Zoology
University of Alberta
Edmonton, Alta.,, Canada

There has been very little documentation of clutch
size of Spruce Grouse (Canachites canadensis). Rand
(1947) summarized the early clutch size information
for Canachites; however, some of the data presented
were of questionable value. Johnsgard (1973) re-
cently reviewed clutch-size data and the paucity of
information is apparent. The report by Tufts (1961)
for 39 nests of C. ¢. canace located during 1922-40 is
the most extensive set of data for a single locality.
Information for C. c. franklinii has been particularly
lacking; I know of four published accounts for a total
of only five nests (Dawson 1897; Bent 1932; Reed
1965; McCourt et al. 1973).

This note reports on clutch size of C. ¢. franklinii
from nests located during a population study in 1970-
73. All nests were found in predominantly Jodgepole
pine (Pinus contorta) forest within an 8 km radius of
the R. B. Miller Biological Station (50° 3%’ N, 114°
39" W), approximately 27 km W of Turner Valley,
Alberta. Most nests were found by trained English
pointer dogs.

Clutch size for 21 nests is presented in table 1.
These nests were considered complete because the
number of eggs remained constant between two or
more counts (18 nests) or because clocker droppings
(enlarged fecal droppings that result from infrequent
defecation by an incubating hen) were present in the
vicinity of the nest (three nests). Counts of eggs in
the above 18 nests were made at least 3 days apart
for 15 nests; for the remaining three nests the counts
were only 1-2 days apart, but the female exhibited
a very strong behavioral attachment to the nest. For
all nests the count of egg shells after hatch or nest
destruction did not exceed the number earlier recorded
for complete clutch. The range in clutch size (table
1) was two to six eggs, with a mean of 4.9 for adults
and yearlings combined. A clutch of five was found
most frequently. Data of all years have been pooled
to compare clutch size of adults (2 or more years old)
and yearlings (1 year old). Clutches averaged 5.0
and 4.6 eggs for adults and yearlings, respectively, and
this difference was not statistically significant (P >
0.05). The number of clutches was not sufficient to
test for differences between years.

An additional nine nests provided clutch-size data.
The number of eggs recorded for these nests was not,
however, used to represent full clutch for a variety
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of reasons, principally because of the known, earlier
destruction of at least one egg and insufficient counts
of eggs. Caution was needed in recording a clutch
as complete because females have been observed to
continue incubating after their clutch was partially
destroyed. Field evidence suggested that all nine nests
were beyond the early stages of laying when found,
and the range of clutch size, four to six with a mean
of 4.8, was within the range for completed clutches
(table 1).

Clutches from renestings are included in table 1.
The two-egg clutch of an adult was possibly a renest;
this female was known to have laid five eggs the
previous year. Two adults laid clutches of four eggs,
and I believe one was the result of renesting because
of the very late hatch date (25 July). The other four-
egg clutch by an adult was a known renest. The
original nest of this female, with one egg, was located
on 6 June 1972; on 9 June the nest was found to be
destroyed. Her new nest was located on 10 June with
one egg, and four eggs were eventually laid. The
short time span within which the two nests were
initiated indicates that any sample of nests may in-
clude some clutches of renests. A clutch may result
from renesting yet fit within the normal distribution
of hatch dates.

Rand (1947) suggested that brood size should give
a minimal estimate of clutch size. More than 100
different broods were sighted during this study, and
of these there were five broods in which seven or more
chicks were seen in a single sighting. However, mix-
ing of chicks between broods is known to occur in
C. c. franklinii (Keppie, unpubl. data), and such mix-
ing accounted for the large chick counts in three of
the above broods and the possibility exists for the
other two. Juveniles that changed broods were at least
11 days of age, and perhaps counts of younger chicks
would be free of this bias. Movements between broods
may be infrequent, but such changes may alter the
accuracy of estimates of clutch size from brood size
and these estimates should be used with caution.

Although the maximum clutch recorded in this
study was six eggs, there is other evidence that larger

TABLE 1. Clutch size of C. ¢. franklinii in southwest
Alberta, 1970-73. Clutches recorded were known to
be complete.

Mean Standard

Age of female Clutch size N
2 3 4 5 86 deviation
Adult 10245 12 50 120
Yearling 01 241 46 093
Age unknown 00010 1 50 —
Total 11496 21 49 1086
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clutches may be laid. D. A. Boag (pers. comm.)
reported that a yearling female in captivity laid a
clutch of seven eggs. Single clutches recorded by
Dawson (1897) and Reed (1965) contained seven
eggs. In this study 15 broods of six chicks each were
sighted. Of these, two hens had a known clutch of
six eggs and four broods were known to have chicks
from other broods. For the remaining nine broods of
six chicks each, there was no evidence that the chicks
originated from other broods. In four of these broods
the first count of chicks was made at an early age, thus
the opportunity for mixing prior to the count was
minimal and it was possible these hens had a clutch
greater than six eggs. The truncation of clutch-size
data in table 1 does indeed suggest that clutches of
seven or more eggs are possible in the wild.

Data collected in this study provide the largest
known sample for this subspecies of Spruce Grouse.
Clutches presented here are similar to those reported
earlier for this grouse: two clutches of seven eggs,
one each in Washington (Dawson 1897) and British
Columbia (Reed 1965); one clutch of six eggs from
Montana {Bent 1932); and two clutches of three and
five eggs from the same locality as the present study
(McCourt et al. 1973). Unfortunately, in the first
three citations above clutch size was merely mentioned
in passing; and in all except the five-egg clutch there
was no real indication that numbers of eggs recorded
were full clutches.

Rand (1947) compiled a listing of 67 clutches, with
2-13 eggs each, from throughout the distribution
range of Canachites. These data were taken from 19
different sources or locations and all collections but
one (Tufts 1961) were of four clutches or less. Using
the data provided by Tufts (N = 39), I calculated a
mean clutch size of 5.8 (range of 4-10 although 38
clutches were between 4 and 7). Tufts data for
C. ¢. canace and those reported here (N =21) for
C. c. franklinii are significantly different (P < 0.01).
The only other sizeable sample is for C. c. osgoodi by
Ellison (1974) in Alaska; he gave a mean of 7.5 eggs
(range 4-9) for 26 nests, significantly greater (P <
0.001) than the Alberta data.

In view of the most recent findings in Nova Scotia,
Alaska, and Alberta, it is difficult to comprehend the
clutches listed in Rand (1947) that were greater than
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Students of nocturnal bird migration have long sought
reliable methods of determining the magnitude of
migration. Several techniques are now available. The
oldest is the moon-watching method described by
Lowery (1951). While accurate results can be ob-
tained with this technique, its use is limited to a few
nights each month and is highly weather-dependent.
Migration volume can also be measured with long-

10 eggs. Rather large clutch sizes are often attributed
to Canachites in the early regional listings of bird
species, yet accurate, descriptive data were rarely
provided. Further, some clutches listed by Rand were
from captive birds, and some eggs were removed after
being laid, and so direct comparisons are not really
possible. Rand commented that there was little evi-
dence for geographical variation in clutch size. The
comparative data now available indicate otherwise,
and results for Alaska and southwestern Alberta seem
to be an example of increased reproductive potential
with increasing latitude.
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interest shown by K. Smith and D. Thompson. I
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Department of Zoology, University of Alberta, and
D.A.B. provided all facilities at the R. B. Miller
Biological Station and that assistance is gratefully
acknowledged.
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range surveillance radars (Nisbet 1963a; Gauthreaux
1970) and low-power tracking units (Bruderer 1971),
but such sophisticated equipment is available to only
a small fraction of those who might wish to know
something about the quantity of migration occurring
at night.

Gauthreaux (1969) described an inexpensive por-
table ceilometer unit that can be used to observe the
passage of low-altitude nocturnal migration. The nar-
row beam of light is directed vertically and obser-
vations are made with binoculars or a telescope pointed
up the cone of light. The briefly illuminated birds can
be counted as they pass through the field of observa-
tion and their flight directions noted.

Counts of birds during a known time interval can
be converted to birds per hour or some other con-
venient relative measure of migration density (e.g.,
see the temporal patterns presented by Gauthreaux
1969). However, it is preferable to generate measures
of migration volume in more absolute terms. Thus, we
have worked out methods of quantifying nocturnal
migration with the portable ceilometer which yield a
measure of migration magnitude in units of birds per



