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ABSTRACT

This study was conducted to determine the nesting and feeding active
ities, the aprroximate incubation period, the length of time the young
remained in the nest, the types of food utilized, the amount of food
used, and the wintering hebits of the Long-eared Owl in Michigan, Two
nesting areas and five winter roosting areas were studied in lower Mich-
igan and approximately 2079 pellets of the species were analyzed.

Individual Long-eared Owls have teen noted to migrate but part of
the population appears to be non-migratory. Present data show no pref-
erence of the Long-eared Owl for coniferous or deciduous habitat.

Eggs are layed from early March to the middle of June and recorded
clutches vaeried from two to seven eggs. During the incubation stage, the
male guarded the nest while the female incubated the eggs. Attentive-
ness of the adults to the young increased and reached a maximum when the
young were fcur deys old, and then decreased as the young grew more cap-
able of caring for themselves., Rates of development of the young were
unequel and affected bty dominance of one young over another. Young that
could fly nearly as well as the adults were still fed and cared for by
the adult.

Bunting activity of the Long-eared Owl was usually governed by the
season of the year and showed seasonal variation. Young owls were fed
by the adults and were denendent upon the adults for two months, when

my study ended, Evidence obtained during this study indicated that the



family may remain together threough at least part of the following spring.
Strong evidence supported seasonzal changes in dlet of the Long-eared

Owl and indicated that the smecies takes the prey most readily availatle.
The Long-eared Owl was found to be pre-eminently a predatcr of mice in

Michigan,
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INTRODUCTION

The Long-eared Owl was one of the most interesting of animals. The
species has been studied very little in Michigan, with the extent of
most investigations being to record the date of a nest and the mumber
of young and eggs. Even these investigations have been few in number.

The more extensive investigations in Michigan of the activities of
Long-eared Owls have been conducted by Pirnie (1943), Sturgeon (1540),
and Wood (1951)., Most outstanding of the few investigations of Long-
eared Owl pellets in Michigan has been the work of Wilson (1938). Other
notable pellet investigations in Michigan include those by Warthin and
Van Tyne (1922), Spiker (1933) and Geis (1952), Notable contributions
from other states include a nesting study in New York by Whitman (1924),
a growth study by Sumner (1929) in California and a life history of the
species by Bent (1938). An 0l1d and still much quoted record is that 5:
Doubleday (1898). Important contributions from investigations of other
species of owls were made by Mathews (1921) and Southern (1955). Iesser
contributions to Long~eared Owl data in Michigan have been made by Brig-
ham (1946), Wallace and Black (1948), Jorae (1951), Wickstrom (1953 and
Black (1955).

I began this study of the Long-eared Owl in Michigan in 1954 after
Dr., George Wallace was informed of a Long-eared Owl roost near the Uni-
versity in March of that year, The owls left in the middle of April
and during the rest of 1954 I found and examined approximately one

thousand of their pellets. The following February (with assistance) 1



discovered another winter roosting area of the species. A roosting area
near Jackson, Michigan was reported in March, 1955 and the owls left
suddenly while I was conducting a study. Later in March, I was informed
of a long-eared Owl nect near Ann Arbor, Michigan, and investigations of
this area were made by daily trips from East lansing. This same month,
Long-eared Owls were observed at the Kellogg Bird Sanctuary in the court-
ship stage and my efforts were turned there too. Considering the above
difficulties, it is small wonder that relatively little nesting informa-
tion has been recorded in Michigan for the long-eared Owl,
This investigation is divided into two main parts:
1. A nesting study of the specles; for this data were collected
at two nests in the spring of 1955.
2. A food study; this included observations during the breeding
cycle, and the data from approximately two thousand pellets
of adult Long-eared Owls collected during the winters of

1953-54 and 1954=55 from five different roosting areas.



MATERIALS AND METHODS

The primary objective of field work was to study the nests and food
of lLong-eared Owls, Nests and wintering roosts were located by personal
searching, and by questioning fellow students and other field workers,
who kindly reported occupied areas. TField notes cover a period of at
least 78 hours of observation on 43 different days.

Pellets as found at these field locations were sacked and dated for
later examination. Field notes were recorded and if possidle, photo-
graphs were taken of the particular area.

Analyses of the pellets were carried out at the University. The
most satisfactory method was to break the pellet open by hand, and with
forceps and finger tips, dig and sift away every portion of fur or
feathers, leaving the bones of the prey. Wallace (1948) found that the
skulls of the various mammalian prey were least likely to have been
broken in field pellets of the Barn Owl (Tyto alba), and thus were most
satisfactory for an accurate count of prey as well as for identification,
In the present study, this observation was confirmed by counting all
bones in 72 whole pellets. The crania and mandibles were more frequently
whole in the pellets than were other bores. The bones most susceptible
to breaking were the smaller ones, such as the‘radius and ulna., Generally,
the larger bones, such as the femur, humerus, and pelvic girdle, were
present, In one lot of pellets some of the skulls were missing; here

1imb bones were also counted to determine number of prey. Over the






whole study, however, Dr. Wallace's observation was closely supported.

Attempts to locate long-eared Owls during the dbreeding cycle were
made by visiting areas in which other investigators reported observing
evidence of the birds., If a nest had not been found here previously,
the author remained in the area until dusk and listened for the call
distinctive of this species. The calling was indicative of the approx-
inate nesting site, Two nests were located in this manner,

After a nest was discovered, four different techniques were used
to study the Long-eared Owl family: 1, moving around throughout the
nesting area, listening for calls, watching the nest and the adult birds;
this technique was valuable in locating a probable hunting territory of
the adult female, observing courtship displays, and incubation intervals;
2, observing the nest continually throughout a day or night from either
of two blinds, one on the ground and the other in a tree; this technique
was useful during the late incubation stage and early nestling stage
when the femele was never observed off the nest and appeared to be re-
celving food from the male; 3. climbing up to the nest and examining
the eggs or young to determine the stage of development; this technique
was important in determining the exact time of hatching, in observing
and measuring the young to determine their rate of growth, and in obserw-
ing various forms of behavior of both young and adults; and 4, listen-
ing for the feeding calls of the young Long-eared Owls to locate the
family for further surveillance; in this way, the rate of growth of the

young owls could be followed and their behavior could be observed for a
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time after they left the nest.

Small mammals were live-trapped and marked in conjunction with one
nesting study where the author attempted to measure the rate of feeding
of the Long-eared Owl family upon a population of its prey. ILive traps
were set in the vicinlty and were visited twice a day, when possible,

If animals were caught, the procedure was as follows: the date and
place where taken were recorded; if a mouse, the individual was taggzed
(1f not previously tagged) and released where caught. In notes mice
were identified as to species (the exception being Pergomvgcug sp. caught
at the beginning of the trapping period), ear and tail measurements and
gex were recorded along with tag numbers. Traps were usually baited
with corn and apple, The mice were tagged with fingerling fish tags
(No. 3) in the skin over the back of the neck, This location apparently
afforded least opportunity for a tag to be lost. No instance of loss
of a tag was observed.

Notes and photographs were made concerning other animals found in

the area and also in studying types of vegetation.






DISTRIBUTION

The distribution of the long-eared Owl over North America has been
described by Bent (1938), He delimits a wide distribution over nearly
all the United States and over the timbered regions of Canada, includ-
ing the tree belt along the streams on the western plains and even on
the deserts, He describes the breeding range as extending north to
Saskatchewan and Nova Scotia, south to Sourthern California and Missouri,
west to California and British Columbia, and east to Maine and New Jersey.

For Michigan, Fig. 1. shows the nesting records which were found
for the years between 1938 and 1955; these include nests from this study.
Nests have been observed in the following localities:

Rose lake, Clinton County (Rose Lake Experimental Station notes)

Baker Sanctuary, Eaton County (Brigham, 1946)

Kellogg Bird Sanctuary, Kalamazoo County (Pirnie, 1943 and

author's study)

Ypsilanti and Stony Creek, Washtenaw County (Sturgeon, 1940 and

anthor's study)

Monroe County (Wallace and Black, 1943)

Grass lake, Missaukee County (Jorae, 1951)

Imlay City, Lapeer County (Wickstrom, 1953)

Linwood, Bay County (Black, 1955)

Mt. Pleasant, Isabella County (Black, 1955)
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The distribution of these nesting records is shown on Fig, 1. Wood
(1951, not included in the records above) described nests of the Long-
eared Owl in Monroe County, Ann Arbor, Jackson County, Barry County, and
Kalamazoo County; and the most northern of Wood'!s records, a nest in
Eldorado, Crawford County.

Few data have been published concerning the migration of the Long-
eared Owl, Some early dates of spring arrival north of the regular
winter range, as described by Bent, extend from March 3 in Rutland,
Vermont to April 18 in Osler, Saskatchewan., Some late dates of fall
departures from regions north of the regular winter range, as described
by Bent, have been from October 1 in Halifax, Nova Scotia to November 18
in Argusville and Marsteamoor, North Dakota, Bent states that there is
little published information on times of arrival and departure in regions
south of the breeding range, but that in general, the Long-eared Owl
arrives in these areas in the latter part of November and December and
leaves in late February and March, Bent records two long-distance move-
ments of banded Long-eared Owls: the first concerning a bird banded at
Rogebud, Alberta, on July 4, 1933 and next seen at Layton, Utah, on
TPebruary 2, 1935; the second record that of a movement from Escondido,
California, to Corbeil, Ontario, sometime between April 22 and October 9,
1934,

It seems possible that not all Long-eared Owls are migratory.
¥hile Wood (1951) noted that banding records indicate the Long-eared Owl

to be migratory in at least the northern part of its range, (he cites as



evidence a bird banded at Williamston, Ingham County, April 27, 1932,
and recovered in February, 1936, at Gladstone, Virginia) the same worker
listed several winter sight observations, In the present study nesting

sites were observed adjacent to winter roosts, suggesting the possibility

that the same birds used both.
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BREEDING AREAS

The Long-eared Owl in Michigan seems to prefer neither coniferous
nor deciduous type nesting habitat, In this and other studies, nests
have been found in white pine, scotch pine, tamarack, red maple and
elm, While Wilson (1938) noted nesting in a distinct hardwood habitat,
the present study, (1955), records two different nesting areas in stands
of white pines (Pinug gtrobug). Other recorded nests of the Long-eared
Owl include one found in Tamarack (Larix laricina) and one red maple
(Acer rudrum), bdoth at the Rose Lake Wildlife Experimental Station in
Clinton County, Michigan, (Rose Lake Experimental Station records).
Pirnie (1943) reported two nests and Sturgeon (1939) reported one nest,
all three in Scotch pine (Pinug gylvegtrig). Brigham (1946) found a
Long-oared Owl nest in an elm (Jlmug gp.) at Baker Sanctuary, Eaton

County, Michigan,

Area A
The first breeding area studied, designated as Area A, covered

1.7 acres, lying 13 miles south of Ann Arbor, Michigan, and three-tenths
of a mile east of U,S. Route 23, It consisted of a dense stand of white
pines (Pinug strobus) averaging 30-40 feet in height, Dead branches ex-
tended out from each of the trees within the stand, from ground level to
about three feet above the ground. Investigation of many svots in the
stand could be made only by crawling.

The vegetation surrounding this stand of white pine was chiefly



grassland with open grassland on two sides and an orchard on the other
two sides. In the orchard, grasses were abundant beneath the fruit
trees and suggested a savannah type vegetation. Thus, the site in which
the long-eared Owls stayed during the day consisted of an "island stand"
of white pines surrounded by grassland over which the owls hunted at

night .

Area B

The second breeding area studied, designated as Area B, was in the
northwest corner of the Kellogg Bird Sancturary., (Fig. 4). Area B con-
sisted of a dense stand of white pines (Pimug gtrobug) and occupied an
area of about 30 to 480 yards. The trees within the stand were estimated
to be 40 = 50 feet high and varied from six to eight inches in diameter,
Just as was true in Area A, it was difficult for a person to move around
within the stand because of dead branches extending out from the base
of each tree.

An oak-hickory woodlot was adjacent to the entire western border
of the stand. The oaks (Quercug sp.) and hickories (Carya sp.) were
estimated to average 60 feet in height., Cover was found only in the
crowns of the trees or in those young saplings which were occasionally
covered by vines, The oak-hickory woodlot extended East and West some-
thing over 50 yards but then gave way to smaller and a greater variety
of trees and shrubs with a greater variety of species. About 50 - 75

yards beyond this began cottages and lawns around Gull leke proper,
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Several large brush piles were found in a large gravel pit in this same
area., The oak-hickory woods continued southeast of the gravel pit for
about 250 yards and then dropped very suddenly to a lower level along
ite southeast facing slopé.

Area B was bounded along its entire eastern border by a steep

slope 50 yards wide. A comparatively thick growth of small trees was
found here and included staghorn sumac (Rhug typhina), large-toothed
aspen (Populus grandidentata), dblack cherry (Prunug serotina), tremdbling

aspen (Populus tremuloides), and red cedar (Juniperus virzinians).
Grasses and weeds were abundant along the slope and in the basin. The

vegetation changed at the base of the slope where thick stands of white
spruce (Picea glsuca) were prevalent. The spruces, which were 20-30
feet tall, provided the thickest cover available in the Kellogg Bird
Sanctuary.

A large cultivated field bounded Area B on the north, and was cov-
ered primarily with clover (Trifolium sp.) and alfalfa (Medicago ep.).
The lower, northern part of the field contained two small swales with a
dense stand of shrubs., A large swale, 150 by 200 yards, was situated
about 100 yards northeast of Area B,

Other cultivated and uncultivated fields lay still farther north.
Thus, Area B resembled Area A in being a thick stand of white pine, bat
differed in being continuous with other wooded areas, with contiguous

and interspersed grass lands,
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. WINTER ROOSTING AREAS

Wilson (1938) found winter roosts of the Long-eared Owl in Michigan
only in coniferous stands. The present investigation confirms this gen-
eralization, the five winter roosts 1nveé.t1gated all 'being in coniferous
stands,

1, The first long-eared Owl roost made known to the author was sit-
nated in Ian;ing township, Ingham County, Michigan. Approximately twelve
owls were present in November, 1953, and four were seen the following
March, The owls disappeared during the middle of April. The Lansing
winter roosting area consisted of two Norway Spruce-White Spruce groves,
one measuring 100 by 20 yards and the other approximately 100 by 650 yards.
The small grove was adjacent to a house and yet was preferred for roost-
ing., Here conditions existed which were similar to the dense undergrowth
already described for the coniferous groves of breeding Areas A and B,

In the larger grove spruces grew in a more scattered pattern with dense
green brenches about the tree bases, extending to the ground. A large
field and a beech-maple woodlot bounded both spruce groves.

2. The second winter roosting area investigated was situated
approximately ten miles south of Jackson in Jackson County, Michigan,
Tour owls were present when observations were made in February, 1954,
Within this area dense growths of tamaracks and pltcher plants (Sarracenia
purpures) grew profusely on either side of a fast flowing, narrow stream.

The pellet accumulations were found beneath the clumps of tamarack, Two
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dense lowland deciduous woods and a marsh, approximately a mile in length
and 600 yards in width, bounded the stream.

3. A third winter roosting area was investigated in the middle of
March, 1954, This area is already described as breeding Area A,

k, The fourth winter roosting area was situated adjacent to breed-
ing Area B, comprising the thick stand of white spruce already described
for this area,

5. The fifth winter roosting area was within the Kellogg Bird
Sanctuary. Although lLong-eared Owls had been observed in the locality
during the winter, there was none to be seen when I investigated the
roost ia March, 1955, The area lay nearly a mile southeast of Area B,
and consisted of a dense stand of white pine and jack pine (Pinug
Danksians). The trees were approximately eight inches in diameter and
30 to #0 feet in height., The tangle of dead branches within the stand
vas again very dense,

Thus, the winter roosts of the long-eared Owl found in Michigan
have all been in dense stands of conifers., This vegetation was the
densest habitat available to the owls during the winter period, 1In
the present study roosts were obgerved in Norway Spruce-White Spruce and
Yhite Spruce stands, clumps of tamarack and stands of White Pine-Jack

Pine and White Pine,
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Figure 7. The characteristic pose of the adult Long-eared
helps conceal the species so well,
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TEE RELATICN OF ENVIROXMENT
TO TFE LOXG-EARED OWL

All parts of the environment of the long-eared Owl probably have
some effect on the owls, However, some features appear to be the more
important.

The dense growth of the coniferous stands provide most effective
concealment for the owls and their nests and protect the owls from the
sun, wind and rain during most of the day., The amount of sunlight
appears to be most important in governing certain activities of the lLong-
eared Owl, This can be noted when evening activity begins at definite
times throughout the breeding cycle, usually at dusk, with daytime activ-
ity being limited to the nestling period, and hunting always beginning
to the west of their nesting or roosting sites. Weather probably limits
the activity of the adult female Long-eared Owl during the incubation
and early nestling periods, since the eggs cannot survive being chilled
and newly hatched nestlings seem susceptible to extremes in the weather,
Adults and fledglings did not, however, appear to be bothered by wind
or rain., (A young fledgling, 28 days old, was observed on the night of
June 10 in Area B, The night was cloudy and windy with rain, yet the
young owl showed no sign of being disturbed as it perched in an exposed
site on the tip of a pine bough,)

The deciduous woods provides protection for young Iong-eared Owls,

Both the deciduous woods and open field provide hunting areas for the
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adult owls, and habitat for prey mammzls and birds and for animal com-
petitors,

The winter roosting areas seem to provide effective concealment,
Few records of winter observation of the long-eared Owl in Michigan are
to be found in the literature, Some authors believe that the lack of
obgervation, here and in other areas'of the United States, is due to the
type of habitat in which the species is found, and to the nocturnal habits
of the bird, Bent (1938) has noted, "Probably this owl is much commoner
than 18 generally supposed, especially in the East, where it finds such
effective concealment in dense coniferous thickets, The lLong-eared Owl. . .
spends the day well hidden in the densest cover it can find . . . . + for
this reason it is seldom seen and may be common where its presence is not
suspected, It 1s more conspicuous and so seems more abundant in the de-
ciduous trees of the West, especially in winter.® I found the dense
growth of conifer stands and the color of the Long-eared Owls helped to

conceal the owls almost completely in the winter months.
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THE EREEZDING CYCLE

The breeding cycle in Area A was under observation by the author
from March 30 to May 17, 1955. Those stages of the breeding cycle which
took place during this period included early incubation to the fledgling
stage. The breeding cycle in Area B was observed throughout most of its
duration and lasted from March 30, when courtship was first observed, to
approximately June 16, when the young fledgling had learned to fly quite
vell,

Information on breeding in Michigan is to be found in 17 nesting records
of the long-eared Owl, Thirteen .of these records have been reported in
the Jack-Pine ¥Warbler from 1938 to 1955. In addition, I found two nests
in 1955, and I have used two unpublished nesting records of the Rose lake
Wildlife Experimental Station bringing the total to 17 records in Michigan
in the last 18 years., (Map 2)

Seasonal distribution of nests extends from as early as March 5 to
as late as June 15 in these records. Wood (1951) reported an exceptionally
late set of eggs on May 24, 1839, I observed a set of eggs in Area B
which did not hatch until May 14, but the latest set of ezgs was found
on June 15 by Jorae (1951) at Grass leke, Missaukee County. An early set
of eggs was described by Wood for March 30, 1904, 1In Area A, the eggs
appeared in the nests between March 13 and 15, but the earliest record
of eggs comes from Bose lLake in 1943 where four eggs were found on

March 5.
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Eleven of the 17 reported Long-eared Owl nests in the last 13 years
furnish reliable nesting data. In 7 of the 11, egzs are reported in
April., In 3 of the 11, eggs are reported in March, and in one case, egss
are reported in June, Thus, eggs are laid in March, April, or May and
hatch in April, May or June.

Turther investigations may show late nests to be those of the young
from the year before. I found a suggestion that young may remain with
the parents through at least part of the next breeding season, for in Area
A approximately four non-nesting owls remained with a pair of nesting

owle well into the breeding cycle,
Courtship

Although I was unable to determine the exact duration of the court-
ship period, I observed activity of the long-eared Owl in Area B on five
different days prior to egg laying. The first observation was on March 31
approximately two weeks before egg laying. I observed the following
phases of the courtship pattern in aporoximately the order listed: com-
petitive calling, aerial performance, non-competitive calling, nest selec~
tion, and copulation. Two or more of these phases may occur together.

Courtship is really one continuous process.

Sompetitive Callipg
Competitive calling was heard in Area B on March 31, Calls were

similar to those of the Mourning Dove., The owls began to call at dusk
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and continued at irregular intervals for approximately 45 minutes, A
call consisted of whoo - whoo - whoo, with an average interval of three
geconds between each syllable, and each syllable a short utterance. Al-
though sex determination was not considered possible at this time, field
notes record calls of individual owls were of different pitches., This was
the only time when Mourning Dove-like calls were heard.

Doubleday (1898) described the hooting of the species in the spring-
time as somewhat like that of the Screech Owl but more subdued, and in
Few York, Whitman (1924) found that the hooting in the early spring con-

sisted of single low hoots, severel times repeated.

Aerial Performance
Aerial performance of the long-eared Owl was observed in Area B on

March 31 and April 9, Flights were sporadic and irregular and consisted
of turning, twisting, diving, and wing slaps. An owl would suddenly disa-
prear in a swoop or dive to the pines, and on several occasions, a crack=
ing noise was heard, evidently made with the wings slapping each other,
The similarity of these flights to the flights of the Short-eared Owl
(Asio flammeug) as descrited by Mathews (1921) was marked. Mathews des-
eribed the species as acrobatic and leading intruders from the vicinity

of the nest with astonishing feats of flying, clapping its long wings to-
gether over its back, turning somersaults and dropping like a stone to

the ground. Bent (1938) described a remarkable courtship flight of the

Short-eared Owl where the owl's wings were beat together beneath it eight
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to twelve times in a second or two. In the present study, this rapid
wing-clapping was not observed in the Long-eared Owl, Here the "claps"
were only eingle beats, never repeated. Pirnie (1943) observed two long-
eared Owls at the Kelloge Bird Sanctuary "stunting®, and thought it perhaps
part of their courtship performance. Pirnie made these observations on
January 8 and judging from his field observations, egg laying could not
have started until late March or the first part of April., Taus, if the
stunting described by him was part of courtship, then this last activity

must lagst for well over two months,

Kon~-competitive Calling, gnd Copulation
Non-competitive calling and vossible copulation were observed in
Area B on April 9. I approached Area B that evening with caution, hoping
to catch a glimpse of a long-eared Owl leaving its roost., A large bird
was flushed and shortly thereafter, at 7:15 P.M., calling began between
two long-eared Owls. The calling began at dusk and continued between two
owls for approximately five minutes. Each call consisted of a single whoooo.
Immediately after calling, a long-eared Owl made an investigating
swoop of the area from which the bird had flushed, and landed approximately
60 feet from a nest I had thought was abandoned, It then searched the im-
mediste area with quick movements of its head, made another investigating
swoop and landed closer to the nest. Finally, it glided in onto the nest.
This same owl made very short sounds similar in their rhythm to a

"clucking chicken" while moving around on the nest. After this procedure,



23
it called a high-pitched who000o, (identifying it as a female; see section
on Sex Determination on this point) intermittently with a softer and lower
¥hu = why - whu, repeated, Then the mele glided into the area, half circled
the tree and gave a wing slap before alighting in the nest. Both owls called
soft and low - wuh - wuh - wuh, repeated and the male left, The female be-
gan calling again the whooooo, uttered three to ten seconds apart,

Presently the male apveared again in a tree approximately 20 feet
away from the nest and called, whoooo, but on a much lower pitch than that
of the female. The female immediately called = yuh = wuh - wuh, repeated.
The notes were reveated very rapidly and sometimes uttered together as
wuhwuh, In Aporoximately a minute, the male glided partly around the tree
and landed next to her. She suddenly erupted with a very loud - wuh, and
the male flew off. The female then called more softly.

In ten minutes, the male apveared calling again, and the female be-
came excited, The male called for two or three more minutes, glided in
onto the nest and the same actiqps already described in the preceding
paragraph were repeated again. The male left and all was quiet. The time
was 7345 P.M., thus the entire sequence of acts hapoened within a half hour.

Thegse activities of the long-eared Owl were most unique and were never
observed again in the entire study. Undoubtedly, the activity shown was
part of the courtship process. The author, hidden on the ground, could not
observe the palr of owls in the interior of the nest. However, both the

frequency of male visits to the nest and the unusual reactions of the
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female, pointed strongly toward the possibility of the copulatory act.

Yegt Selection
Nest selection in Area B took place at some unknown time between

March 30 and April 9. Calling between three owls was heard all around the
site where I later found a Long-eared Owl nest, Thus, competitive calling

could have been the phase leading up to the final nest selection,

Jhe Fest
Nests have been recorded in Michigan on the ground, at ten feet, and

from 20-35 feet above the ground in the past 18 years. M.T. Sturgeon (1939)
reported a long-eared Owl nest in Ypsilanti, Michigan, 20-25 feet from the
ground, Brigham, (194€) found a nest 35 feet above the ground in Baker
Sanctuary, and Pirnie (1943) studied a nest at the Kellogg Bird Sanctuary,
only ten feet from the ground and built upon an abandoned crow's nest,

Two nests were reported at Rose leke in 1942 and 1943, the former 20 feet
from the ground and the latter 30 feet. The nests observed by the author
in Areas A and B were at heights of 27 feet and 25 feet respectively.

The nest in Area A was an abandoned nest of a Crow (Corvus brachyrhynchos)
while a Cooper's Hawk (Accipiter gooperi) was probably the former resident
of the nest in Area B, Bent (1938) described the long-eared Owl as occupy=-
ing former squirrel, Crow and Cooper's Hawk nest in Massachusetts and nests
of the Magpie (Pica pica) in western United States., Most remarkable was a

nest of the Long-eared Owl on the ground, described by Jorae (1951). Six
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eggs were discovered in this nest on June 15 near Grass Lake in Missaukee
County, Michigan., The ground is the usual nesting place of the Short-
eared Owl (Asio flammeug). Bent (1938) reported that Long-eared Owls have
been observed several times to nest on the ground in the United States and
England; he shows a photograph of such a nest taken in Montreal. FNests
of the long-eared Owl in Michigan are placed at heights ranging from ten
to 40 feet according to Barrows (1912), Barrows found that the majority
of nests were abandoned Crow's nests more or less repaired for the purpose.

The nests of the long-eared Owl are of variable size depending on the
type of abandoned nest selected for use, In 1943, a nest at Rose lake
measured 16 inches in total diameter, and the outside diameter of a nest
in Area A observed by the author measured 17-20 inches. The measurements
of two nests in Massachusetts and one nest in Saskatchewan were reported
by Bent (1938). The Massachusetts nest had an outside diameter of 20 by
8 inches, with a cavity measuring seven by six inches, two inches deep.
The nest in Saskatchewan was unusually large, measuring 43 by 23 inches
over all and an inner cavity of 10 by 9 inches. Bent also described a
nest in Magsachusetts composed of sticks, rubbish, strips of inner bark
and pine needles, and lined with chips of outer bark and downy feathers of
the owl,

Thug, in Michigan, the long-eared Owl nests on the ground and to a
height of 40 feet. In the literature was found one record of a ground
nest, one of a nest ten feet above the ground and eight records of nests

20-35 feet above the ground over the past 18 years. The general belief
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is that abandoned Crow's nests are smong the first choice of the Long-eared

Owl, and then squirrel and hawk nests,
Sex Determination

There was a distinct difference in the pitch of the calls of the two
adult birds at Area B, This difference, consistent and essily recognizable
to the author's ear, was interpreted as a sexual characteristic, the call
of the female being markedly higher in pitch., Unfortunately, it was im-
possible to confirm this method of recognizing sex, for to have collected
the two birds would have ended the study in mid-course.

The decision to regard the bird with the higher pitched call as the
female was supported by field observations. For example, during incubation,
the bird on the nest was heard to give the higher pitched calls. Dr, H.N,
Southern has kindly commented by letter to the author regarding this ob-
servation, "I think you may take it in the first place that incubation is
done entirely by the female, which gives one a very good clue to voice
differences", Further, Miller (1935) stated that the hoot of the female
Long-eared Owl is "four to five half tones higher" than that of the male.
Thus, the difference in pitch of the calls provided a method for field
discrimination of sex between two otherwise almost ldentical birds,

Although the female Long-eared Owl is known to be slightly larger
than the male (Poole, 1938), the present asuthor could not detect this

difference in the field,
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Eges

Lolor and Size

The single egg I examined was white and nearly spherical, measuring
33 by 39 mm. Barrows (1912) reported the average size to be 33 by 42 mm,
(1.66 by 1.28 inches). The average size of 103 eggs measured in the
United States National Museum was 32.5 by 40 mm, according to Bent (1938).
Extremes in width from 30 to 35 mm, and in length from 37.5 to 43.5 mm,
were found, Sumner (1929) found the average weight of Long-eared Owl
eges in California to be 24.8 grams, with a range of weights from 21.5 to

27.1 grams,

Eeg Lovipe
Wallace (1955) stated that although owls usually lay their eges every

other day, in some cases they may skip more than a day between layings.
In Area A, egg laying began between March 13th and 15th; seven eggs were
leid in 10 or 1l days, with irregular intervals of one to five dsys be-
tween eggs. In Area B, two eggs were layed between April 18th and 22nd;
these hatched less than 24 hours apart, Whitmen (1924) stated that egs
laying of the Long-eared Owl took place on alternate days in Ithaca, New
York, From Pirnie's (1943) data, a difference of five to six days is
gshown between the hatching of the first and second eggs, suggesting a

like interval between laying dates,

Size of Clutch
Altogether I have obtained reliable data on 12 nests of the Long-eared
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Figure 8. The nest with eggs in Area B. Note the nest composed
in part of leaves, presumably left by a former occupant.
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Owl in Michigan (see section on Distribution and Fig. 1). One nest had
seven eggs, two nests six, six nests five, two nests four, and one nest
had two eggs. Thus, the averaze number of eggs per nest was five, with a
range of two to seven, Bent (1938) maintained four or five egcgs to be the
average number with the range from three to eight.

It 1s possidle that the nest in Area B was a re-nesting, since the
egz laying took place late in the nesting season and since the clutch con-
tained only two eggs. Barrows (1912) stated that like most other birds
of prey when robbed of its eggs, the Long-eared Owl will lay a second set
in the same nest or renest in the same vicinity. The Long-eared Owl found

by Pirnle (1943) evidently abandoned her nest with no indication of re-

nesting.
Succegg of Hatching

Six eggs hatched and one egg was infertile from the clutch of seven
ezgs in Area A, Two of the young disappeared during the second week or
shortly thereafter. When last observed, one of the birds was 10 days old,
and the other approximately 14 days old.

Both young owls from the clutch of two eggs in Area B lived 25 days.
One died at this age, presumably because the adults did not feed it after
the author placed it in a wire-mesh enclosure to collect pellets,

Yhitman (1924) 4n Ithaca, New York, found that five out of six eggs
hatched in a Iong-eared Owl nest. Southern (1955) found a correlation

between the abundance of mice and the success of Tawny Owls (Strix aluco)



30
in rearing young. He stated, "When mice are neither abundant nor very

scarce, the owls lay esggs and allow them to chill (presumably because the
hen must leave the nest to feed if the male cannot bring her enough prey)

or may lose chicks through starvation",
Pre-incubation

Pre-incubation activities lasted 9 to 13 days, from April 9 to 18

or 22, in Area B,

Incubation

Period of Incubstion

The incubation period of the Long-eared Owls in Area A began between
March 13 and 15 and lasted from 23 to 26 days. Ege-laying took place
concurrently with incubation., Bent (1938) stated that the incubation
period 1s generally considered to be aporoximately 21 days for the
specles,

The concurrence of egz-laying and incubation could not be determined
in the Area B study. However, evidence suggested a re-nesting, since in-
cubation in this nest did not begin until April 18 or 22, Incubation in

this nest lasted from 22 to 26 days.

Evening Activity During Incubation

The time of evening activity seemed to be regulated by approaching

dorkness., Activity began in Area B on April 14 at 7:18 P.M., and ended
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at 8:00 P.M. Two weeks later, activity began at 7:54 P.M., and ended at

8:28 P M,

Male Activitieg During Incutation

All observations on this point were m2de in Area B, The interest
of the male long-eared Owl in nesting activities apneared to decre=zse
during the incubation period., For example, the male usually began evening
activity by calling, but he did not call at all during the last 13 days
of incubation., The duration of calling was variable, with periods of
from less than a minute to several minutes and even 15 minutes being re-
corded,

Each evening during incubation, the female owl left the nest in search
of prey., During the first half of incubation, the male remnained at this
time in the nesting area, and at times flew close to the nest. The male
often called for a short time as the female left, and then called again
when she returned., The call was usually a low monotone whooooo. The
last time any activities of the male were observed during the incubation
period was on the afternoon of June 1. I climbed toward my blind which
was situated above the nest and apnroximately 30 feet away. The female
wag on the nest. The male owl reacted to my presence with short, soft,
high-pitched cries and ended the calling with low monotone whoog, He
stopved calling, however, before I reached the blind.

Although present in the area, the male showed no actions of any

kind after June 1, during the last half of incubation,
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Female Activitieg During Incubation
The interest of the female long-eared Owl in nesting activity seem—

ingly increased during the incubation period. This conclusion was drawn
from the frequency of calling'and magnitude of responses to stimuli to
which she was subjected by the author throughout the period. Again, all
observations were made in Area B,

Although Pirnie (1943) stated that a female Long-eared Owl would
abandon its nest if disturbed too often during the early stages of incu-
bation, neither of the birds deserted in the present study, The female
Long-eared Owl was flushed three times during the first half of incubation,
The first interruption occurred on perhaps the first day of incubation,
then eight days later, there were two interruptions in the same day. The
female saw the author close by on four other occasions in early incuba-
tion. She was flushed five different times during the last half of the
incubation period and saw the author on three other occasions. This owl
did not desert.

The female owl usually was present on the nest during the day. Dur-
ing the early stages of incubation, she left the nest for periods during
the day; later she was absent only during the evenings when she left to
obtain food. She seemed to hunt in a deciduous woods lying west of the
nest and aporoximately 300 to 400 yards away.

On one occasion, I made an attempt to examine the nest while the
female owl was hunting., The male was in the area but did not call, 1

believe the female heard the breaking of branches. She gave a high
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chicken-1like call, flew to a perch in an adjacent tree, and called a shrill
child-like cry when she discovered me in the tree. She resumed her nightly
foray after I climbed down,

Normally her hunting excursions would last eight to ten minutes.
Generally, she would call from the hunting area, The calls were whooooo,
high pitched and repeated more rapidly than any call of the male,

The author had to apply a greater stimulus to flush the female long-
eared Owl from her nest during the latter nine days of incubation than
was necessary earlier, During the period, a slap on the trunk of the tree
or climbing the tree was necessary to flush her, Attentiveness was even
greater ags the time of hatching drew closer with flushing requiring even
greater stimuli, On May 12, she did not leave the nest until I had climbed
the tree and was standing directly in front<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>