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ABSTRACT

During 1988 and 1989, I conducted nocturnal surveys in Lake
and Cook Counties of northern Minnesota to determine the
number and locations of singing male boreal owls. Male
boreal owls were identified at 37 locations in 1988, and 52
locations in 1989. Sites with male owls were revisited
following completion of the evenings' surveys and foot
surveys conducted to determine utilization of potential
nesting cavities. Four cavities were located in 1988; 13 in
1989. All cavities occurred in mature-growth aspen. Two nest
sites were documented in 1988 and three in 1989. Cavity tree
parameters and cavity site habitat data were ascertained and
are included in this report.



INTRODUCTION

Because of its elusive nature and relative isolation little
is known about the population dynamics and habitat
reguirements of the boreal owl (Aegolius funereus) in
Minnesota. The first documented nesting of the owl in the
state, as well as in the forty-eight contiguous United
States occurred in 1978 (Eckert, Savaloja 1979). Additional
Minnesota nest sites have been documented in recent years
(Eckert 1979; Matthiae 1982; Duncan, Lane 1987; S. Wilson
1988, 1989 pers. comm.; auth.1988,1989, pers. obs.) The
boreal owl is considered a regular, but rare winter visitor
in the state (Janssen 1987) and records exist for several
large winter-time invasions into Minnesota (Eckert
1978,1982). The boreal owl is not presently a listed
endangered or threatened species in Minnesota (MN Department
of Natural Resources 1984) and little is known about the
habitat utilized by the owl in the state. This study was
undertaken to determine the distribution and status of the
boreal owl in Cook County, Minnesota.

METHODS AND MATERIALS

The study was conducted in Lake and Cook County (Fig.1l)
along five routes I established in 1987. Surveys were run
along county and private logging roads, maintained for
access during the winter months. Survey routes are described
as follows (see Fig.2):

Crooked Lake Route: Cook County 1 (4.2 miles west of
Schroeder) to Lake County 8; west to Lake County 7;
east to Cook County 3 and to junction with Cook County
2. Route length: 38.9 miles.

Sawbill Route: Cook County 2 (3.1 miles north of Tofte)
to Sawbill Lake; U.S.F.S. #165 east to junction with
Cook County 4. Route length: 40.5 miles.

Caribou Route: Cook County 4 (4.9 miles north of
Lutsen) to junction with U.S.F.S. #153; east to Cook

County 27; south to Cook County 8. Route length: 26.2
miles.

Gunflint Route: Gunflint Trail from Trail's End parking
lot south to U.S.F.S. #140. Route length: 44.8 miles.

Arrowhead Route: Cook County 16 (4.5 miles north of
Hovland) to McFarland Lake; U.S.F.S. #313 east to
U.S.F.S. #1386, south to U.S.F.S. #309; west to Coock
County 12 (Gunflint Trail). Route length: 39.9 miles.

During both 1988 and 1989, each of the five survey routes
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was driven four times. Surveys were initiated on 26 March
1988 and completed on 15 May 1988. In 1989, surveys were
initiated on 23 March and completed on 10 May 1989. Surveys
consisted of three minute listening stations and .5 mile
intervals for the length of the route. Surveys were '
initiated at least %hour after sunset and conducted until
individual routes were completed or daylight occurred. At
each station, investigators listened for the vocalizations
of male boreal owls (Bondrup-Nielsen 1978) as well as other
northern forest owl species. Owls were identified according
to species and initial location estimated by a combination
of compass bearing, triangulation from subsequent listening
posts, and loudness estimates (faint, barely perceptible,
moderate, loud). Surveys were not conducted in winds
exceeding 15 m.p.h., or moderate to heavy precipitation.

Upon completion of the evenings' surveys, stations with
singing boreal owls were revisited and foot surveys
initiated to ascertain perch trees and/or potential nesting
cavities. When located, individual trees were demarcated
using foresters ribbon and locations plotted on United
States Forest Service (USFS) maps. Locations with singing
boreal owls were monitored throughout the survey period to
determine changes in singing behavior, a potential indicator
of pairbond formation (Bondrup-Nielsen 1984).Cavity sites
from both 1988 and 1989 were revisited, and cavity tree
parameters obtained (Table 1). Approximations to location
(using maps and aerial photography) were made and existing
USFS silviculture data (Appendix 1) obtained for individual
cavity sites (Table 2).

1988 RESULTS

A total of 695.7 miles, involving 122.3 hours, was surveyed.
Singing male boreal owls were identified at 37 locations;
four in Lake County and 33 in Cook County (Fig.3). The
greatest number of boreal owls (including repeat
individuals) occurred on 15 April 1988 (12 owls heard) along
the Gunflint route (Fig.4). Temperatures ranged from -3
degrees F. on 29 March 1988 to 53 degrees F. on 2 May
1988..Trees used for singing perches were identified at ten
locations. Male owls were observed in potential nesting
cavities at three locations.

All initial singing perches were located in the crowns of
mature-growth conifers (jack pine, white pine, or balsam
fir). All cavities were located in over-mature trembling
aspen (Populus tremuloides). One cavity, located at T61N,
R4W, Sec. 6, NW%, SE%, resulted in pairbond formation and
hatching of young, with juvenile vocalizations first heard
on 14 May 1988. An additional nest site was documented at
T64N, RZ2E, Sec. 19, SE%, NW% on 4 May 1988. This nest
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occurred along the Arrowhead survey route but in an area
where no male owls had been heard during previous censusing,
indicating pairbond formation prior to survey initiation.

Surveys results for all owl species are represented in Table
3.

1989 RESULTS

A total of 760.8 miles, involving 162.2 hours and including
16 miles on cross country skis, was surveyed. Singing male
boreal owls were identified at 52 locations, six in Lake
County and 46 in Cook County (Fig.5).The greatest number of
owls heard during one evening occurred on 26 March 1989
(12), along the Gunflint Route and numbers of singing owls
remained consistent through mid-April (Fig.6).Temperatures
during the survey ranged from 14 F. on 23 March 1989, to 50
F. on 16 April 1989. At 16 sites, singing-perch trees were
located and demarcated using foresters' ribbon and plotted
on USFS maps. Male boreal owls were observed in potential
nesting cavities at thirteen locations.

All initial singing perches were located in the crowns of
mature-growth conifers (jack pine, white pine, or balsam
fir). A male owl was observed in the same cavity utilized in
1988 (Cav.#3,Table 1&2;Figs.3,5). All cavities were located
in over-mature trembling aspen. Female boreal owls were
observed and/or heard on six territories. Three sites
resulted in nest initiation (male observed making food
deliveries to cavity). One nest site, located at T66N, R4W,
Sec.32,NW%,SE%, was inspected for cavity contents and a dead
boreal owl was removed. Age was estimated to be 2% weeks. No
prey items were found in the cavity. Survey results for all
owl species are represented in Table 3.

DISCUSSION

This study presents the first significant evidence of an
indigenous population of the boreal owl in Minnesota.This
conclusion is supported by results from a concurrent study

undertaken in Lake and St. Louis counties (S.Wilson, MN.DNR
pers.comm. ).

Although a significant winter die-off of boreal owls was
recorded during 1989 it did not affect the objective of this
study. Whether or not the dead owls were part of an invasive
migration or representative of a resident population remains
unclear. It does, however, indicate the need for additicnal
studies to address the area of population dynamics of the
boreal owl in Minnesota.
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Habitats utilized by the owl appear to be influenced by the
presence of mature-growth aspen. Aspen was a consistent
resource present at all cavity sites, and was present at all
sites where boreal owls were located during investigative
foot surveys. In both 1988 and 1989, several areas
(Figs.3&5) have supported singing male owls. But, given the
limited duration of this study it remains uncertain whether
these areas are of significance to the bioclogy of the owl.

Cavity sites consisted of mature, mixed growth (deciduous
and conifer) forests, with the aspen component comprising a
majority of the supercanopy. This forest-type was also
immediately adjacent to the boreal owl located in an aspen
cavity on the edge of a clear cut (fig.5, table 1 Cav.10).
Existing federal habitat recommendations for the boreal owl
(Russ USFS,pers.comm.) call for the maintenance of 200 acre
tracts of mature growth spruce/fir timber-types. While this
forest type may be an important element of the overall
habitat utilized by the boreal owl (foraging, roosting), its
use for nesting purposes is not suggested by my findings.
Attempts to locate roosting owls at several nest sites
proved unsuccessful. The habitats utilized by the boreal owl
for roosting and foraging must be identified if the species
is to receive management consideration.

An increase of aspen harvests is projected during the 1990's
in northern Minnesota (T. Nicholls, D. Dexter USFS; J. Hane
MN.DNR pers.comms.). This fact, along with findings from my
study, make it increasingly important to identify the
habitats associated with the boreal owl. Only with further
study will the habitat requirements of the owl be
understood.

LITERATURE CITED

Bondrup-Nielsen, S. 1978. Vocalizations, nesting, and
habitat preferences of the Boreal Owl (Aegolius funereus) in

North America. 158 p. M.S. Thesis. University of Toronto,
Canada. :

---1984. Vocalizations of the Boreal Owl (Aegolius funereus

richardsoni)} in North America. Canadian Field-Naturalist 98
{(2): 191-197.

buncan, J.R., and P.A. Lane. 1987. Breeding Boreal Owls in
Roseau County. Loon 59(4): 163-165.

Eckert, K.R. 1978. Invasion of Great Gray and Boreal Owls,
Winter, 1977-78. The Loon 50 (2): 63-68.

Eckert, K.R., and T.L. Savaloja. 1979. First documented

nesting of the Boreal Owl south of Canada. Am. Birds 33:
135-137.

Eckert, K.R. 1979. Another Boreal Owl nest found in Cook
County. The Loon 51(4): 198-199.



-—~ 1982. An invasion of Boreal Owls. The f,00n 54(3):
176-177.

Janssen, R.B. 1987. Birds in Minnesota. University of
Minnesota Press. Minneapolis, Minnesota.

Lane, W.H. 1988. 1988 Boreal Owl Survey in Cook County. The
Loon. 60(3): 99-104.

Matthiae, T.M. 1982. A nesting Boreal Owl in Minnesota. The
Loon. 54: 212-215.

Minnesota Department of Natural Resources. 1984. Checklist
of endangered and threatened animal and plant species of
Minnesota.



PUBJAOH

o
=

5

Bl

&
!".'
5!

@

i %
ety .?z.ﬂ.uw.[ s
S R
. S

1 J3NOD14

SRS
e
SERRR
e

Ayuno) e

AdNLlS 40 NOILYOOT



¢ A40D14d

L
T
7 5

w.n% 3

sieJejy puelo

PUBJAOH

Aiunod axe

SNOILVYD0T 3LN0YH AIAHNS



"S383TS 1SON xxx

gm0 Buibuts Ag PRZITIAN 30U SITATARD TRUOIZIpPPE 9JIe SIssyjzusaied ul sijybiau A31ae) —-

*SUOT3ED0T 9913 A3TARD J0I G *DIJ 935 xx

OLT 3SS w7 " 8T (16£:28).PE 187 usdsy EMN%AN €€ * 028 ' MOY ‘NTOL €1
827 MS WG PT (:+1£.82).¢82 'GL uadsy EMNEMS TT O3S ‘MO ‘NTOL Z1
0£Z MSM wl°GT (16€) 68 ' Z8 uadsy ZASEMN’ OF " 088 ‘ MOI ' NZ9L 11T
9¢1 dSd w6°GT (:2¥). 1€ EF usdsy 2AS%EAS ‘1 - 038  Mpd ‘NTOL 01
9171 4sd w6 1T L2 Ly uadsy EMNZAN’ 8 * 095 “ M ‘ NTOL 6
ZT ANN WE LT (%) 1 €9 uadsy  xxxZMNEES’1Z°09S‘MEI‘NZOL 8
991 dsd wG°9T (:1€).12 IL uadsy ZASEMS’ 11038 MZINZ9L L
9L1 S w9 1T 12 16 uadsy ZISEMN’ € ° 095 ‘MTH ‘NZ9L 9
0zZ1 dasd wI1°8T &4 9L usadsy ZMSEZAN‘ 07 " D98/ HEYNHOL G
——— w8°91 1 9F 28 USdSY  xxxZANZMS ‘81095 P/ NEOL b
Z6T MSS Wb €T (1Z€:7€)4L2 L8 uadsy ZANEMS /8 * 088 ‘ MPY ‘ NGOL €
P8 aNd wb 91 I 8L uadsy ZASYMN/ 1 " 089S ' MTY/ NPOL z
% ANN w1 Pl *13 0¢ ‘33 18 uadsY  xxxZASEMN’ZE *09S ‘MBI N99L 1
IDAdSY ALTAYD “H8°d IHOIEH ALIAYD JIOTEH T ZdAL T NOLIATESHG "VOdT  # ALIAD

SELLARVIY] »+0L ALTAYD 6861

‘yoxtg Jaded-uadsy-ITg wesTed :dged-dsy-Jed

*114 wesTeg-aonads o3Tym-usdsy :Jeg-dsum-dsy

cS93TS S9N sxx

SUOT3BD0T 9933 A3T1ARD JOJG *DIJ 995 xx

*€86T ‘°S°Jd°S°N ‘3ooqpueH 2INFTNOTATIS 6-¥ uodn pased x

Na MSTYUDTH 06 OL+IDqUTINES usdsy-yend  9g wzz¢ ‘€L 088 MY ‘NTOL €1
nia aanjel  0ZT  QL+ISqWTIAAES Jeg-dsym~dsy 11 EMNZMS‘ TT 089S /MOdNTOL Z1
wOT ainjeW  QIT  QL+ISqUTIMeS ged-dsy-geqd -~ ZASEMN’ 9 * 09S ' MOY 'NZ9L 1T
and JesTd UT paiaanddo A3Taed BASEAS ‘L 038 MPY ' NTOL 01
e aanjeN 0z QOL+TI9quTlsTod 2onIds yioetd b EMN%AN 8095 ‘MPY/NTOL 6
wZT 3InjeW 001 69-QpISqUTIMES Jeg-dsym-dsy = —- »%xGMN%ES’ 17088 MEY ' NZOL 8
#G  A3TTEND MOT 08 QL+IBqWIISTOd Jeg-dsum-dsy L ZASEMS‘ T1 098 ‘MZY/NZOL L
w8 MSTY UYBTH 00T OL+TI2qWTISTOd Jeg-dsum-dsy  -- ZASEMN’ € * 088 ‘MTY ‘NZ9L 9
ub 2INIBW 06  QL+ISQUTIBDTOJ uadsy-yend  zz EMSZAN‘ 07 1 098 1 AE8 ‘ NPOL g
9TqRTTRAR 30U B3RP puRis » ¢ x ZANEMS ‘8T 095 ' Hd ' NEOL 4
-— aInjeW  0GT QL+ISqUTIBTOd auTd ¥oef Q9 ZANEMS ‘8 * D98 ‘MY ' NGOL €
w8 MSTY YBTH 00T OL+ISqUTIDTOd Jeg-dsym-dsy g ZASEMN &1 * 098 ‘M1 NPOL z
"8 2aIn3eN  QIT OL+I2qWTIDTOJ autd xoer  GeT »xxZASEMN ZE€ * O3S ‘MBI ' N99L, T
"H'g°d NOLLIGNOD VAUV ALISNAQ ddAL SIEWLL SHEOV NOLLATYOSAA TVOF]  # ALIAVD

“HAY ONWIS TESYd

*»SHELIS AILTAYD 6861 ¥0d xSNOLIVOIJIDHAAS FENLMOIATIS =1 ATdVL



TSO3TS 3SON xarx

*sTMO Dutburs Ag pozITIan 30U SST31TARD TRUOIAIPPE aJe sisayjusted ur saybiay A31aed ——

*SUOT3ED0T 913 A3TARD I0J £°BTJ 39S xx

8 INN W6 LT EF 9L uadsy ¥+ ZASEMN 9 095 ‘MBI ' NI9L i

Z61 MSS W6 €T (1Z€4T€) LT L8 uadsy ZANEMS ‘8 035 ‘ M ‘ NGOL €

787 MNM Wb LT (+8€)1€ 189 uadsy EMSEAN/GT - 095 ‘MET ' NZ9L Z

81 dSH wGI *33 8% "33 ZL uadsy  «xxEZMNZAS‘61°09S‘dZd/NPIL T
JOAASY ALTAYD “H°°d JHOYEH ALIAYD JHOTHH T, dIdAY, TEL NOLLADIOSAA TVOXT  §# ALIAYD

SHALTAVIVd »«dd8L LLIAVD 8861

STURTIRAR 30U B3RP PURIS~DURT S3LATIJ

- 2In3eN 0ST OL+I2qUTI3STOd
«ET  MSTY YbTH ——=  (QL+IoqUTIMES
wOT aanyen 0Z1 QL+I3qUTIDTOd

“H"g°d NOLLIGNOOD VAV ALISNAQ
- JAY aNvIs SVl

*IT4 wesTeg-sonids 23Tym~uadsy :Jgeqd-dsym-dsy

*SO1TS 3SON yyx
*SUOTIEDOT 2833 A31ARD JI0F ¢£°*DBTJ 29S8 xx

"€86T ‘*S°d°S°N ‘MOOJpueH SINITNOTATIS 6-d uodn paseq

»x»ZASEMN ‘9 D95 ‘M / NTOL i%

auTd Moep 09 ZANEMS /8 ° 09S ‘ MPY  NGOL £

uadsy - yend 11 EMSEANGT " 095 MEY ‘NZOL z

Jedg-dsym-dsy 9 *xxZMNEIS ‘6T * D95 IZd ' NP9L 1
ALY THHNLL SOV NOTLIATMDSAA 'TVITT  # ALIAVD

*3SALIS ALTAYD 8861 304 +SNOLLIVDIITEIS FANLTOIATIS =7 HAT9VL



€ JANOTA

puejAoH

Ajunos exeq

SNOILVYIOO01 TMO 1Tv3HO04d 8861



P 390014

—————

7.

avIHMmoHuY
LNITANND M
nogIyyo [

1T1NawWws 22
AMVT d3XMO0HD 1R

OM~NOLOUFTON~™O

ddAIAHNS F1vAd ANV 3FLNOYH Ad
STMO 1vV3HO4d ONIZITVYOOA 40 43FNNN

S11NSdd AJAJNS 8861




1989 BOREAL OWL LOCATIONS

Hovland

| Grand Marais

FIGURE 5



< z
i : | =
o , o5 2
$28¢%3 -
O =z x Z2

BO0EE

BY ROUTE AND DATE SURVEYED

1989 SURVEY RESULTS
NUMBER OF VOCALIZING BOREAL OWLS

FIGURE 6



TABLE 3: SPECIES AND NOMBERS OF OWLS ENCOUNTERED

SPECIES 1988 TOTALS 1989 TOTALS
Boreal owl (Aegolius funereus) 37 52
Northern saw-whet owl (Aegolius acadicus) 69 55
Barred owl (Strix varia) 24 27
Great-horned owl (Bubo virginianus) 15 7
Long-eared owl (Asio otus) 2 1

Great gray owl (Strix nebulosa) 1 5




ADDENDUM: GUIDELINES FOR SILVICULTURE DATA

Existing compartment and stand silviculture sheets were used
where possible. A minimum of five sample locations per stand
was utilized, with numbers and observations derived
representative of the featured stand.

Timber Type: Type refers only to the commercial forest tree
species on the area evaluation plot. It does not refer to
ground cover vegetation.

Jack Pine: Forests where a majority of the stocking is
in jack pine or where jack pine and other pine species
comprise a plurality of the total stocking and jack pine is
the dominant pine. Common associated species are white pine,
red pine, aspen, paper birch, black spruce, balsam fir, and
tamarack.

White Pine: Forests where a majority of the stocking is
in white pine or where white pine and other pine species
comprise a plurality of the total stocking and white pine is
the dominant pine. Common associated species are red pine,
jack pine, aspen, paper birch, white spruce, and balsam fir.

Balsam Fir, Aspen, Paper Birch: Forests where a
majority of the stocking is in balsam fir or where the
spruce-fir component of the stand comprises a plurality of
the total stocking and balsam fir is the dominant conifer.
This type is common in late successional aspen-birch
communities when the hardwood supercanopy vields site
dominance or in pure conifer mixtures. Common associated
species are white spruce, black spruce, white pine, red
pine, jack pine, and white cedar.

Black Spruce: Forests where a majority of the stocking
is in black spruce. This type can occur on both upland and
lowland sites. Common associated species are jack pine,
aspen,paper birch, balsam fir, white cedar, and tamarack.

Quaking Aspen: Forests where a majority of stocking is
guaking aspen and where the spruce-fir component of the
featured stand does not exceed 23% or where gquaking aspen
comprises a plurality of stocking in a mixed type. Common
associated species are paper birch, white pine, red pine,
jack pine, balsam fir, white spruce, black spruce, and red
maple.

Aspen-White Spruce-Balsam Fir: Forests where a majority
of stocking is quaking aspen and where the spruce-fir
component of the featured stand exceeds 25%, All listed
species need not occur to record this type. Common
associated species are paper birch and black spruce.



Addendum cont.:

Density:
Poletimber; Poor (16%-39% stocked)
Poletimber; Medium (40%-69% stocked)
Poletimber; Well (over 70% stocked)
Sawtimber; Poor (16%-39% stocked)
Sawtimber; Medium (40%-69% stocked)
Sawtimber: Well (over 70% stocked)

Basal Area: an estimate of the square footage per one acre

area if all trees greater than one inch in diameter are cut
at D.B.H.

Stand Condition: Stand condition is based on species, age,
size, quality, and stocking of trees making up the stand to
be featured in management.

High Risk: Those stands which will not survive for ten
years or will have a net volume loss before the next cutting
period.

Low Quality: Stands with less than 40 ft.2 of
desirable, acceptable, and mature growing stock.

Mature: Any stand within five years of rotation age,

and any stand over rotation age that is not high risk or low
quality.



