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EXECUTIVE SUMMARY

There is increasing concern about the distribution, population status, and habitat loss for northern
Minnesota’s rare owls, including Boreal and Great Gray Owls (both are Regional Forester Sensitive
Species (RFSS) on the Superior National Forest). Further understanding of the distribution, relative
abundance, and habitat associations of these species would be valuable for resource agencies to make
sound management decisions. Birds of prey occupy the top of the food chain and may be susceptible to
environmental toxins and contaminants, making them important to monitor as indicators of environmental
health, especially in the face of environmental change.

Due to their nocturnal behavior, time of breeding and overall low abundance, rare owls often go
undetected using traditional methods to monitor bird populations (e.g. Breeding Bird Survey routes,
Breeding Bird Atlases, Christmas Bird Counts, and migration monitoring). Several regions in the United
States and Canada have effectively implemented volunteer-based nocturnal surveys to monitor owl
populations. However, for many rare owls the number of detections remains low, providing little
information about distribution and habitat associations. To better understand these rare owls, the Superior
National Forest (SNF) began a monitoring effort to conduct targeted surveys in northeastern and
northcentral Minnesota starting in 2015. This effort was done in collaboration with partners in the Sax
Zim Bog area (BOG) and northcentral MN (NCMN).

A combination of Western Great Lakes Region Owl Survey (WGLROS) and targeted routes were used to
conduct surveys (Figure 1). Routes selected from the WGLROS, coordinated by the Hawk Ridge Bird
Observatory (2005 — 2014), were chosen because Boreal or Great Gray Owls had been previously
detected. Targeted routes (non-random) were chosen in areas where boreal and great gray owls had been
previously or were likely to be detected, based on habitat suitability and local knowledge from biologists
or experienced birders. All routes occurred in either northeastern or northcentral Minnesota (MN) within
three designated survey regions: 1) Superior National Forest (SNF), 2) Sax/Zim Bog area (BOG) and 3)
northcentral Minnesota (NCMN). Several routes located within the SNF were selected because Boreal
owls had been previously detected by either Steve Wilson or Bill Lane, both of whom conducted large
scale boreal owl surveys in the 1980’s — 1990’s.

The number of survey points for each route varied (range = 10 to 27) depending on road conditions and
suitable habitat, but in general, a minimum of 10 survey points were surveyed on each route and spaced
~1.6 km (1 mile) apart. Routes were surveyed during three time periods (March 1-15, March 16-31, and
April 1-15). There was a 5-minute passive listening period at each designated survey point along the
route. The number of routes accomplished each year varied slightly. Winter weather conditions such as
snow cover occasionally impeded access to points along a route, which was noted on the datasheets. Each
year participants that signed up to conduct an owl survey included a combination of Forest Service (FS)
biologists, other agency/NGO biologists, or trained volunteers.

In total from 2015 to 2023, 984 owls of 9 species were recorded on 31 survey routes, with 59 Great Gray
and 15 Boreal OwI detections. The top three owl species combined for the SNF were Northern Saw-whet
Owl, Barred Owl, and Great Horned Owl, respectively. Interestingly, Great Gray Owl was the fourth most
detected species, with Boreal Owl being the sixth. The mean number of owls detected/point surveyed



from 2015 to 2023 was 0.17. The mean number of owls detected/point surveyed from 2015 to 2023 in
each survey period was 0.11 in Period 1 (March 1 — 15), 0.19 in Period 2 (March 16 — 31), and 0.20 in
Period 3 (April 1 —15).

Recommendations and future perspectives for the Rare Owl Survey include: 1) centralized storage of all
data into a Survery123/ArcGIS Pro online database, 2) further refinement and field-testing of a mobile
device collection application 3) working with regional partners to finish analyses of detectability and
other variables influencing owl calling activity, 4) conducting additional analyses of owl habitat
associations and power to detect population trends, and 5) evaluating current survey methods and
objectives to determine if modifications are needed to better inform resource managers, enhance volunteer
experiences, and monitor owl populations more effectively.

INTRODUCTION

There continues to be increasing concern about the distribution, population status, and habitat loss for
Minnesota’s rare owls, including Boreal (BOOW), Great Gray (GGOW), and Short-eared Owls (SEOW).
However, much of the area we surveyed was typically outside of the breeding range of SEOW’s,
according to records in the DNR Natural Heritage Information System's Biotics Database (MNDNR,
2024), and it should be noted that this survey was not intended to focus on SEOW detections. Both Boreal
and Great Gray Owls are a Regional Forester Sensitive Species (RFSS) on the Superior National Forest.
The State of Minnesota also lists Boreal Owls as a Species of Special Concern. Further understanding of
the distribution, relative abundance, and habitat associations of BOOW and GGOW’s would be valuable
for resource agencies to make sound management decisions. Birds of prey occupy the top of the food
chain and may be susceptible to environmental toxins and contaminants, making them important to
monitor as indicators of environmental health.

Due to their nocturnal behavior, time of breeding and overall low abundance, rare owls often go
undetected using traditional methods to monitor bird populations (e.g. Breeding Bird Survey routes,
Breeding Bird Atlases, Christmas Bird Counts, and migration monitoring). Several regions in the United
States and Canada have effectively implemented volunteer-based nocturnal surveys to monitor owl
populations. However, for many rare owls the number of detections remains low, providing little
information about distribution and habitat associations. To better understand these rare owls, we
conducted targeted surveys in northeastern and northcentral Minnesota using modified survey methods to
obtain more information. We continue to assess survey methods and determine the best approach for a
larger scale survey to improve our detections of rare owls.

We use the following abbreviations for each owl species mentioned in this report:

GHOW = Great Horned Owl
BDOW = Barred Owl

NSWO = Northern Saw-whet Owl
GGOW = Great gray Owl

LEOW = Long-eared Owl

SEOW = Short-eared Owl
BOOW = Boreal Owl

EASO = Eastern Screech Owl
NHOW = Northern Hawk Owl
UNKOWL = Unknown Owl



METHODS

Generally, routes had a minimum of 10 survey points with a maximum of 27, which were spaced ~1.6 km
(1 mile) apart. A 5-minute “passive” listening period was done at each designated survey point along the
route, with routes being surveyed by trained internal and external personnel. Surveys were conducted
during three different survey periods: Period 1 = March 1 to March 15; Period 2 = March 16 to March 31,
Period 3 = April 1 to April 15. We asked surveyors to have a minimum of 7 days between survey
intervals. Conducting owl surveys during different time intervals allowed for looking at the seasonal
difference in calling activity of rare owl species to determine peak calling periods.

Surveys started at least one half-hour after sunset and finished when the volunteer completed the
route(s), typically taking 1.5 to 2 hours to complete. Likely due to convenience, most but not all
observers conducted surveys in the first half of the night between 8 pm and midnight. We asked
surveyors to conduct surveys when winds were less than 10 mph with little or no precipitation. If
weather conditions deteriorated after three consecutive points, we asked participants to end the
survey and attempt to conduct the survey during better weather conditions (see 2017 Protocol for
complete methods).

A combination of Western Great Lakes Region Owl Survey (WGLROS) and targeted routes were used to
conduct surveys (Figure 1). Routes selected from the WGLROS, coordinated by the Hawk Ridge Bird
Observatory (2005 — 2014), were chosen because Boreal or Great Gray Owls had been previously
detected. Targeted routes (non-random) were chosen in areas where Boreal and Great gray owls had been
previously or were likely to be detected, based on habitat suitability and local knowledge from biologists
or experienced birders. All routes occurred in either northeastern or northcentral Minnesota (MN) within
three designated survey regions: 1) Superior National Forest (SNF), 2) Sax/Zim Bog area (BOG) and 3)
northcentral Minnesota (NCMN). Routes surveyed in northeastern MN were in Cook, Lake and St. Louis
counties, with 26 located within the proclamation boundary of the SNF and 5 in the Sax/Zim bog area.
Routes surveyed in northcentral MN were in Beltrami, Lake of the Woods and Roseau counties (n=6).
The number of routes and points surveyed each year varied slightly depending on access issues.
Additionally, routes have been dropped or added over time. For example, routes have been dropped that
had repeated access issues related to snow conditions, or they have been added to expand the geographic
scope of the survey.



Figure 1. Rare owl survey route locations within Northeast Minnesota. Most surveys fall within the
boundary of the Superior National Forest (SNF). Other routes fall within the Sax-Zim Bog (BOG)
and North Central Minnesota (NCMN). The starting point for each survey route was used as a
representation.
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DATA COLLECTION/ANALYSIS AND DATABASE STRUCTURE

Data collection/analysis: Surveyors were asked to record all owls detected, seen or heard, at each
designated point along the route, keeping track of the direction and estimated distance for each owl.
Additionally, participants were asked to document the time interval for each owl detected during the 5-
minute listening period (e.g. first minute, second minute, third minute, etc.). The number of owls
detected for each route was determined by eliminating likely duplicate detections at subsequent survey
stations during each survey period. However, in the analyses the yearly total of owls detected may be
overestimated given there are likely individual owls detected at the same station during different survey
periods. Survey effort was accounted for in the analyses by dividing the number of detections by the
number of points surveyed for that year. Routes that were surveyed only 1 year were eliminated from
analyses.

Database structure: Data collected by volunteers were recorded on paper datasheets and then
scanned/digitized to the Forest Service computer storage space. Data was entered into an Excel
spreadsheet for analysis. We are in the process of migrating all data to an online database in ArcGIS
online (AGOL) using the Survey 123 desktop application. For future analyses the data will be spatially
represented in a geodatabase and exported to a Microsoft Excel spreadsheet. The AGOL database is
separated into three files which includes: 1) general survey data (including overall weather data), 2)
point survey data (including point weather and additional species data), and 3) owl count data including
which minutes the owls were detected.

RESULTS

Combined Owl Species Overview

The following is a summary of all owl species for the three survey regions including survey effort,
detection rates, number of individuals, totals by year and species, regional comparisons, and survey
period detectability. Also included is a table showing GGOW and BOOW individual detections compared
by region, included because they are the primary focus of this survey effort. Each species will have an
individual section of survey results.

A total of 4,590 points were surveyed along SNF routes, 600 points surveyed along BOG routes, and 436
points surveyed along NCMN routes from 2015-2023 (Table 1). The mean number of points surveyed per
year was 625 and the mean number of routes surveyed each year was 18 (Table 2). The mean yearly
detection rate per route, where at least 1 owl was detected, was 92% (Table 2). In total, 954 owls were
detected, comprised of 9 species, with a total of 30 owls of an unknown species. The top three owl species
detected were Northern Saw-whet Owl (n=412), Barred Owl (n=223), and Great Horned Owl (n=211)
(Table 3 & 4). Detections of owls from 2015-2023 varied slightly, but had a relatively stable trend, if
slightly decreasing, with a peak of detections in 2020 (Table 5). The mean number of owls detected/point
surveyed from 2015 to 2023 was 0.17. The mean number of owls detected/point surveyed from 2015 to
2023 in each survey period was 0.11 in Period 1, 0.19 in Period 2, and 0.20 in Period 3 (Table 6). Of the
owls detected, 7 of the 9 species were found along routes in all three regions; those included GHOW,
GGOW, BDOW, NSWO, NHOW, LEOW, and SEOW (Table 7). Boreal owls were only detected on the
SNF with a total of 15 detections (Table 8).



Table 1. Total number of routes and points surveyed in each region by year

S BOG NCMN

Year | #ROUtes | 4pgings | #ROUtes | 4 poingg | #ROUtes | 4 poings
2015 15 423 3 50 0 N/A
2016 12 482 3 70 4 64
2017 13 524 2 40 4 64
2018 14 566 3 70 2 44
2019 12 454 3 80 2 66
2020 12 528 2 60 2 44
2021 13 538 2 60 2 54
2022 14 520 3 80 2 56
2023 15 555 3 90 2 44
Total 120 4590 24 600 20 180

Table 2. Detection rate of at least one owl being detected for all routes surveyed by year

Year Total Routes Routes with at least 1 owl detected Detection Rate
2015 18 17 0.94
2016 19 18 0.95
2017 19 19 1.00
2018 19 13 0.68
2019 17 16 0.94
2020 16 16 1.00
2021 17 15 0.88
2022 19 17 0.89
2023 20 19 0.95
Mean 18.22 16.67 0.92




Table 3. Total number of individual owls detected by species for all regions 2015-2023 Total
number of routes where owls were detected is in parenthesis

Owl Species
Year | GHOW | GGOW | BOOW LEOW NSWO BDOW NHOW EASO SEOW
2015 5(3) 4 (3) 8 (6) 3(3) 52 (16) 17 (6) 0(0) 0 (0) 0 (0)
2016 28 (7) 7(2) 1) 2 (1) 45 (15) 15 (6) 4 (2) 1(1) 1(1)
2017 15 (9) 10 (5) 1(1) 5(3) 78 (20) 23 (9) 1(2) 1(2) 0 (0)
2018 16 (6) 4 (3) 1) 2(2) 15 (5) 26 (8) 0(0) 0(0) 1(1)
2019 20 (7) 12 (3) 1(1) 2 (1) 31(10) | 30(11) 0(0) 0 (0) 1(2)
2020 42 (9) 5(4) 2(2) 4 (3) 80 (15) | 36 (10) 1) 0(0) 0(0)
2021 20 (6) 5 (4) 0 (0) 0(0) 10 (6) 22 (12) 0(0) 0 (0) 0 (0)
2022 43 (9) 8 (4) 1) 3(2) 32 (7) 34 (11) 0(0) 0(0) 0(0)
2023 22 (9) 4 (3) 0 (0) 2 (2) 69 (18) 20 (8) 0(0) 0 (0) 0 (0)
Total 211 59 15 23 412 223 6 2 3
Table 4. Average detection rate (owls/point) by species for all survey regions 2015-2023
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Table 5. Combined owl species detections by year for all survey regions 2015-2023

# Owls/Point
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Table 6. Combined species owl detections by survey period for all survey regions 2015-2023
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Table 7. Owl detections by species and region accounting for effort 2015-2023
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Table 8. Total number of individual Great gray and Boreal owls detected by region 2015-2023

Detection Rate (% owls/pt. by region)

O JD o} Q&
S > Qo 9 ) Qo S &
& 8 & & & @ ¥ ¢
Owl Species S

B SNF mBOG mNCMN

SNF

BOG NCMN

2015 3 8 82 1 0 13 N/A N/A N/A
2016 2 1 60 2 0 20 3 0 31
2017 2 1 82 7 0 33 1 0 22
2018 1 1 50 3 0 10 0 0 6

2019 0 1 31 12 0 44 0 0 24
2020 2 2 141 3 0 21 0 0 9

2021 1 0 33 0 12 2 0 14
2022 2 1 46 0 25 2 0 53
2023 1 0 88 0 13 2 0 21
Total 14 15 613 35 0 191 10 0 180
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*The “All species” column is the total number of individual owls detected for all species combined for
that year, including GGOW and BOOW. It is also of note that no Survey routes were run for NCMN in

2015.
Individual Owl Species Accounts

Great Horned Owl

GHOW Detections by Year: This species was detected in each year of the survey and was the third most
detected species overall (Table 3 and 4). Great Horned Owl annual detections seem to be trending up
slightly over the last 9 years, with noticeable peaks in 2020 and 2022 (Table 9).

Table 9. GHOW detections by year for all regions 2015 — 2023
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GHOW Detections by Period: Detections between periods is variable, with no evident pattern (Table 10).

Table 10. GHOW detections by period for all regions 2015 — 2023
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GHOW Geographic Distribution: This species was detected across all survey regions (Figure 2). GHOW
detections were highest in the NCMN region, with a rate of 0.19 owls/point, followed by the SNF region
with a detection rate of 0.025 owls/point and 0.018 owls/point in the BOG region (Table 7).

Figure 2. Map showing GHOW detections from 2015 — 2023. The hollow circles represent survey
routes where no GHOW were detected over the history of the survey.

';é_s__[,)ﬁ @ Forest Service

U.S. DEPARTMENT OF AGRICULTURE

Great Horned Owl Detections 2015 - 2023 . Eastern Region | Superior National Forest

‘ Kenora oDryden

pinbach

® GHOW Detections
@ GHOW Detections = 0

Superior National Forest
(- Boundary

N 0 15 30 60 Miles 11/13/2024
|

USDA i an seua epperlunily provider, employer and lender

14



Great Gray Owl

GGOW Detections by Year: This species was detected in each year of the survey across all regions but
generally rare with a mean detection rate of 0.01 owls/point. Detections remained relatively consistent
from year to year with a slight peak in 2019 (Table 11).

Table 11. GGOW detections by year for all regions 2015 — 2023
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GGOW Detections by Period: Detections between periods from year to year was variable, with more
detections consistently recorded in period 2. Notably, a spike of detections occurred during period 1 with
few detections in other survey periods in 2017 (Table 12).

Table 12. GGOW Detections by Period for all regions 2015 — 2023
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GGOW Geographic Distribution: This species was detected in all three survey regions (Figure 3). The
ratio of GGOW detections/points surveyed for the SNF was lowest at 0.003. The BOG routes had the
highest detections of GGOW at 0.58 owls/point, followed by NCMN routes with a ratio of 0.022
owls/point (Table 7).

Figure 3. Map showing GGOW detections from 2015 — 2023. The hollow circles represent survey
routes where no GGOW were detected.

16



u/,s,,DA @ Forest Service

| U.S. DEPARTMENT OF AGRICULTURE
Great Gray Owl Detections 2015 - 2023

Eastern Region | Superior National Forest

’ Kenora ‘Dryden

teinbach

®  GGOW Detections
2 GGOW Detections = 0

Superior National Forest
- Boundary

N 11/13/2024

A 0 15 30 60 Miles

USDA = 2n squal cppocunity provicel, empiaye ard lendar

Barred Owl

BDOW Detections by Year: This species was detected in each year of the survey with a relatively stable
annual detection rate across all regions (Table 13).

Table 13. BDOW detections by year for all regions 2015 — 2023
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BDOW Detections by Period: The rate of detection for BDOW was less variable by period compared to
other species. Generally, detections remained consistent between periods and years (Table 14).

Table 14. BDOW detections by period for all regions 2015 — 2023
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BDOW Geographic Distribution: This species was detected in each region of the survey (Figure 4).
BDOW detections were highest on BOG routes with a rate of 0.108 owls/point. Detections were second
highest on NCMN routes with a rate of 0.068 owls/point. Detections were lowest on the SNF routes with

a rate of 0.027 owls/point (Table 7).

Figure 4. Map showing BDOW detections from 2015 — 2023. The hollow circles represent survey
routes where no BDOW were detected over the history of the survey.
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Northern Saw-whet Owl

NSWO Detections by Year: This species was detected in every year of the survey, with the annual trends
appearing to be cyclical (Table 15).

Table 15. NSWO detections by year for all regions 2015 — 2023
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NSWO Detections by Period: Between 2015-2023, the number of detections is generally highest in period
3, with few detections in period 1 (Table 16).

Table 16. NSWO detections by period for all regions 2015 — 2023
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NSWO Geographic Distribution: NSWO have been detected on all survey routes, making this the only
species to be detected on every route for all regions (Figure 5).

Figure 5. Map showing NSWO detections from 2015 — 2023. The hollow circles represent survey
routes where no NSWO were detected over the history of the survey.
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Long-eared owl

LEOW Detections by Year: Total number of LEOW detections were low (n=23) (Table 4). However, the
only year that LEOW was not detected was 2021 (Table 17).

Table 17. LEOW detections by year for all regions 2015 — 2023
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LEOW Detections by Period: Detections were highly variable between periods and years, though very
few detections occurred during period 1 (Table 18).

Table 18. LEOW detections by period for all regions 2015 — 2023
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LEOW Geographic Distribution: LEOW were detected in all survey regions (Figure 6). Detection rates
were highest in the BOG (0.023 detections/point), followed by NCMN (0.011 detections/point), and then

SNF with lowest rate (0.0008 detections/point) (Table 7).

Figure 6. Map showing LEOW detections from 2015 — 2023. The hollow circles represent survey
routes where no LEOW were detected over the history of the survey.
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Boreal Owl

BOOW Detections by Year: Although total detections were low, there were detections for this species in
each year of the survey except 2021 and 2023 (Table 19).

Table 19. BOOW detections by year for all regions 2015 — 2023
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BOOW Detections by Period: Detections of BOOW were highly variable between survey period and
year. Notably 2019 was the only year to have a detection (n=1) during period 1 (Table 20).

Table 20. BOOW detections by period for all regions 2015 — 2023
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BOOW Geographic Distribution: SNF was the only region in which BOOW was detected (Figure 7).
This was the only owl species detected that occurred in only one region.
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Figure 7. Map showing BOOW detections from 2015 — 2023. The hollow circles represent survey
routes where no BOOW were detected over the history of the survey.
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NHOW, EASO, SEOW Detections by year: Northern Hawk Owls were detected in three of the survey
years 2016, 2017, and 2020 with six total individual owls. There was a total of two Eastern Screech Owls
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detected in 2016 and 2017. Short-Eared owls were detected in three of the survey years 2016, 2018, and
2019 with three total individual owls (Table 3, 4, 21).

NHOW, EASO, SEOW Detections by Period: There were not enough detections to analyze this metric.

NHOW, EASO, SEOW Geographic Distribution: Northern Hawk Owls were detected in all three regions
with 2 in NCMN, 1 in the BOG, and 3 on the SNF. The Eastern Screech Owls were detected in NCMN
(n=1) and the SNF (n=1). The Short-eared owls were detected in all three regions as well, with 1 in
NCMN, 1 in the BOG, and 1 in the SNF (Table 4, 8, 21).

Table 21. NHOW, EASO, SEOW detections by year 2015-2023

0.007

0.006

0.005

0.004

0.003

# Owls/Station

0.002

0.001

2015 2016 2017 2018 2019 2020 2021 2022 2023
Survey Year

B NHOW EASO SEOW

DISCUSSION

Explaining causal relationships in annual owl detections is difficult and can be influenced by a number of
factors, such as habitat changes, prey populations, or weather conditions (such as a late winter or early
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spring). However, another possibility is not a change in the numbers but a change in detectability (i.e. the
likelihood that an owl calls, and we are able to detect it). Calling activity may be affected by time of year,
time of night, various weather conditions, and a host of other factors, many of which remain poorly
understood.

Detections by Year: From 9 years of surveys, we are seeing general patterns that allow us to make
inferences about some owl populations in the regions we surveyed. Of the three most common species
(i.e. NSWO, GHOW, and BDOW, respectively), GHOW and BDOW numbers do vary, but they seem to
be more stable overall. That said, GHOW numbers are showing a slight increase which could be
concerning given they are highly adaptable and can often out-compete other forest raptors, including
forest dominated owls (such as GGOW). The numbers of NSWO’s appear to be somewhat cyclical,
though still being a common breeding owl in low years. It’s possible that NSWO’s may be more nomadic
than previously thought (Marks and Doremus 2000), following small mammal cycles or changes.

Interestingly, GGOW’s were consistently detected each year, with no apparent cycles or significant
changes. Great gray owls are considered nomadic and frequently shift breeding areas following small
mammal cycles (especially vole spp. which cycle ~3-5 yrs). However, we did not detect any large
influxes of breeding GGOW’s in our survey regions. Boreal owls are also a nomadic species and highly
connected with vole spp. populations; however, this species was not frequently detected other than in
2015 when eight BOOW’s were detected in the SNF region. Since 2015, there have been few to no
detections of this species. Based on historic owl surveys done by Steve Wilson and Bill Lane in the
1980’s — 1990’s, BOOW’s appeared to be much more commonly detected, with significant numbers
detected following winter irruptions (pers comm.). Owl surveys done in Canada across Manitoba and
Ontario have seen declining trends in BOOW'’s, though no causal relationships have been identified. It is
concerning to see a lack of detections for this species in Minnesota, which warrants further investigation.

Detections by Period: It was interesting to note the increase in owl detections across species from Period
1 (0.11 owls/point), Period 2 (0.19 owls/point) and Period 3 (0.20 owls/point), suggesting more owl
activity later in the breeding season, though this is highly influenced by the common species detected.
Weather factors could account for variations in detectability by Period from year to year based on
conditions. The winter of 2024, for example, was a very low snow year, with higher than “normal”
temperatures throughout the winter and into March and April. A preliminary look at the 2024 data
(though not included in this report) suggests owl breeding activity began earlier in the season. Although
we do collect weather data for each survey, it was not included in this summary. We plan to incorporate
this information in future analyses to see if there are any correlations of differences in detectability related
to weather and seasonal variation.

Geographic Distribution: Not surprisingly, the three most common species NSWO, GHOW, and
BDOW were detected relatively evenly across all survey regions. In general, these species use a wider
array of habitats for breeding and have a broader prey base. Though NSWO’s may be more connected
with small mammal cycles than the previous two species.

Great gray owls are more commonly found in the BOG and NCMN than on the SNF, this is likely habitat
driven, with more expansive lowland conifer forest interspersed with agricultural fields in the BOG and
NCMN regions. The SNF is still considered a relatively intact forest ecosystem, with fewer expanses of
large contiguous lowland forest and few to no agricultural fields. Unlike the GGOW, BOOW’s were only
found in the SNF region, which may also be a habitat driven phenomena. The SNF region is comprised
of transitional boreal forest interspersed with lowland forest complexes, which may provide more suitable
breeding habitat for BOOW’s.
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Future Direction: We are working on a more in-depth analysis of this data to include other recorded
metrics, such as weather data. We will be migrating all the data to an online database in ArcGIS online
(AGOL) using the Survey 123 desktop application. For future analysis the data will be spatially available
and will give us more options for mapping distribution and abundance. Furthermore, the Forest Service
maintains current vegetative condition data (i.e. forest type, age class, tree diameter, basil area, etc.), and
we hope to model with owl location spatial data to look at possible habitat associations.

Acoustic Recording Units: In 2021 we began a pilot study where we placed Acoustic Recording Units
(ARU’s) at select points along survey routes. The ARU’s record audio files from just after sunset to just
before sunrise. We are currently analyzing audio files from this dataset and identifying owl species based
on their unique calls, focusing primarily on GGOW and BOOW for now. This information should
provide valuable information about the calling activity (such as time of night, frequency, and distribution
of calling activity throughout the survey season) for these owls. Calling activity data will be critical to
help refine survey methods. In addition, we’d like to compare ARU data results to the driving survey data
to assess the efficacy of each method.
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