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An Assessment of Barred Owl (Strix varia) Habitat Suitability in
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Abstract: Barred owls are distributed widely in Eastern North America and utilize various habitats. Owls were
reported in a local habitat area in Ocean Township, NI. However, several factors, at least superficially, seemed
to point to the patch’s unsuitability for the species. Hence, I performed a habitat suitability assessment on the
area using various transect and detection methods. No owls were directly detected by sight or sound. However,
the habitat was suitable for 2 of 3 main habitat suitability requirements. Any owls are utilizing the patch for
foraging and/or nesting would be considered tolerant of high levels of human activity.
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INTRODUCTION

The Barred Owl (Strix varia, Barton) 1s distributed
widely in Eastern North America and is generally thought
to reside in many types of habitat including a range of
altitudinal and physiognomical habitat characteristics
(Mazur and James, 2000). The linits of the species
distribution seems to be on the increase throughout much
of its range (Fyfe, 1976, Marks ef al., 1984; Taylor and
Forsman, 1976) however, in certain well-studied areas
such as the maritime provinces plus Ontario and the
Midwestern 175, breeding populations seem to be
negatively affected by forest clearing (Cadman et af.,
1987 Erskine, 1992; Jackson, 1996; Mazur and James,
2000, Nicholson 1997; NIDEP, 2004) particularly in New
Jersey (Bosakowski ez al, 1987). This relatively recent
decline m some areas, potentially, 1s the reason New
Jersey lists the species as threatened with extinction.
Hence, I report field data assessing the reproductive and
non-reproductive habitat suitability for a specific wooded
land area n Ocean Township, Ocean County, New Jersey,
USA (39°46°30N, 74°12°36W).

The area has delineated wetland habitat (USFWS,
20060) and at least one barred owl has been reported to
have been in the immediate area; hence, there exists a
150 ft preservation buffer instead of the normal 50 ft
buffer zone. In New Jersey individual barred owls have
been recorded in many habitats but primarily, these
mclude sites containing mature hardwoods and/or
cedar-dominated wetlands as well as upland mixed forests
(Allen, 1987; Laidig emd Dobkin, 1995; Sutton and Suttor,
1985). While there are several literature sources
assoclating barred owls with wetland habitats (Bent, 1938,
Soucy, 1976; Sutton and Sutton, 1985) data from other
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studies (Devereaux and Mosher, 1984; Fuller, 1979,
Nicholls and Warner, 1972) fail to support this
hypothesis. Devereaux and Mosher (1984) hypothesize
that the association with water may be an artifact of
reduced timber harvesting m moist woodlands.
Regardless of the reason, larger diameter trees and
canopy cover seemn to be very important factors resulting
in source populations of barred owls. Because the current
site contains wetland habitat and potentially suitable
woodland characteristics, T set out to 1) determine
presence/absence of individual barred owls n the area
and 2) assess the habitat suitability based upon breeding
and feeding requirements of the species.

MATERIALS AND METHODS

The upland and wetland habitats of the block and the
area immediately north of the block were sampled for
habitat and sign of individuals using various methods.
First, in order to sample the upland habitat, with minimal
overlap from habitat influences of wetland, I sectioned
off a 5050 m grid to the southwestern side of the
wetland. I then subdivided this area into 25 equal area
(10%10 m) plots. Within each of these plots T recorded
presence/absence and habitat information. The dominant
cover type within each plot was categorized into
coniferous, deciduous or mixed forest. Percent of canopy
cover to the nearest 5% was determined with a hand-held
forest densitometer from the center of each plot. The
vegetation cover of the midstory and understory was
categorized as either open or closed. I counted the
mumber of trees with a diameter at breast height greater
than or equal to 51 cm (dbh = 51 cm; recommended as
suitable diameter for potential cavities by FEwvans and
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Conner (1979) and Hamel et al. (1982) and the number of
snags = 33 e¢m within each plot (although the number of
snags 1s currently hypothesized as not required for barred
owls (Apfelbaum and Seelbach, 1983; Allen, 1987, Elody,
1983; Mazur and Tames, 2000). T measured dbh on 2
canopy trees within each plot, one from the southern and
northern corners. Additionally, I searched potential
roosting sites within each plot sign of barred owl-feathers,
regurgitated pellets and potential nesting cavities.

Second, a single-route transect (Bibby et al., 1996)
was walked along the northeastern side of a variable
man-made ditch traveling through the northeastern most
corner of the block and extending into the northern
adjacent land area. Along this transect, T sampled points
at 15 m imtervals for data siunilar to the upland site with the
following exceptions: Canopy trees within a three meter
circular plot of point center were measured for dbh and
the number of trees with a dbh = 51 c¢m and the number of
snags = 33 cm within 20 m of plot center was recorded. In
sequential plots, I ignored large trees that had already
been counted.

The previous sampling areas
comparison with habitat suitability indices constructed by
Allen (1987). Because Allen (1987) did not produce
verified final Habitat Suitability Index (HST) values
(weighted or unweighted; Allen 1987) from empirical data,
I used only the component values of “Percent Canopy
Cover”, “Mean dbh of sampled canopy trees” and
“Number of canopy trees = 51 ¢cm/0.4 ha” for comparison
and final conclusions. Another more recent HSI is
available (Olsen ef al., 1999) but is associated with
western North American habitats (Alberta, Canada) where
particular variables required for HSI calculation are
unobtainable m the area.

Next, I employed select circular plots m the
northeastern section of the block and a single-route
transect (~150 m) along the eastern 1/3 of the block noting
the presence of large trees, snags, potential roost sites
and owl sign.

Availability of prey items may be a hmiting factor for
bamred owls (Taylor and Forsman, 1976) and small
mammals are an extremely important component of the
Barred Owl diet (Bosakowski and Smith, 1992; Elderkin,
1987, Marks et al., 1984; Takats, 1998; Snyder and Wiley,
1976). In order to determine if small mammal food
resources were present to support barred owls in the area,
T utilized modified mammal tracking tunnels (King and
Edgar, 1977; Mirriam, 1990) which detect small-medium
sized mammals attempting to eat a bait mixture of oats,

were used for

peanut butter and paraffin by recording inked footprints
on contact paper. Five tunnels were placed along a line-
transect that mcluded both upland and wetland habatats.
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The tunnels were deployed within two hours upon
reaching the site, kept open during the entire two-day
survey and retrieved and checked for mammal tracks upon
leaving the area.

Because barred owls and owl signs are not
conspicuous, [ used a Johnny Stewart model 612 deluxe
professional caller and loudspeaker to play barred owl
calls and listen for live responses. Tape playbacks were
made according to the 2nd Pennsylvania Breeding Bird
Atlas Protocols (Lanzone and Mulvihill, 2006). Attempts
to detect owls using this protocol were made at night and
during daylight hours (Bent, 1938; Mosher et al., 1990;
Taylor, 1983). Furthermore, playbacks were made within
the wetland habitat and at a wetland area m close
proxiumity to the survey site (Fig. 1).

RESULTS AND DISCUSSION

Upland grid and wetland transect: The data collected
in the upland and wetland sections of the plot are
summarized in Table 1 and 2. Seven of 25 (28%) of the
upland plots were dominated by deciduous forest canopy
cover while 6 (24%) were dominated by coniferous
vegetation. The remaining was a hardwood/conifer
mixture. In the wetland transect, the plots were either
dominated by deciduous or mixed deciduous/comfer
canopy. In both upland and wetland sites, there was a
relatively high percentage of canopy over (averages of
84 and 87%, respectively). Both sites had several
instances of open mid-and understory although thus
aspect was not quantified in the wetland site. While there
were no trees = 51 cm in the upland sampled grid, T
detected 4 of these trees m the wetland site and one had
a potential nesting cavity. Mean dbh of the upland and
wetland sites were 18.4 and 18.7 ¢m, respectively. These
three variables (No = 51 cm trees/0.4 ha, Mean dbh of
Canopy Trees and Percent Canopy Cover) were used
to determine reproductive habitat suitability index
(Allen, 1987). Each of these variables was calculated from
the data collected and plotted in association with optima
produced by Allen (1987) (Fig. 2-4).

While the sampled upland habitat was devoid of
trees = 51 cm dbh, the wetland habitat had an estimated
2.76 trees = 51 c¢m / 0.4 ha. These sites weighted by the
total area sampled produced a “total” suitability for this
variable close to one. Hence, while the upland vegetation
(in the sampled area) is probably unswtable for
reprocduction of barred owls, the wetland site and/or when
the total area 1s considered, with respect to canopy tree
diameter, the site produces an almost optimum suitability
value (Fig. 2).
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Fig. 1: The survey site with wetlands delineated as grey-shaded regions on map. Also, i this figure are the approximate

positions

of Barred Owl playbacks.

Figure constructed usmg USFWS Wetlands Online Mapper

(http:/fwetlandsfws.erusgs.gov). Outline map of New Jersey from http://enchantedlearning.com

Table 1: Upland grid plots data

Table 1: Continued

Upland  Dominant Canopy dbhl dbh2 Upland  Dominant Canopy dbhl dbh2
grid plot  cover (%0) Mid Under (cm) (cm) grid plot  cover (%) Mid Under (cim) (cm)
a, d 95 Open Open 22.86 16.5 d; m 85 Open Closed 762 241
ay d 95 Open Open 15.24 152 e d a5 Closed Closed 381 12.7
a m 90 Closed Open 25.4 241 d, m a5 Open Closed 17.78 22.9
a4 m 90 Closed Closed 22.86 26.7 g d 95 Open Cloged 26.67 14
as c 75 Closed Closed 10.16 191 Averages 83.52 13.0666 184
bs m 50 Closed  Closed 12.7 229 Plot = 1010 m designated sampling area in upland site, Dominant Cover
by m 95 Closed  Closed 27.94 17.8 = dominant forest cover type; ¢ = coniferous, d = deciduous, m = mixed,
by m 90 Closed  Closed 1016 203 Canopy % = percentage of cover as measured with a forest densitorneter, Mid
by d 95 Open Open 2032 15.2 and Under = whether the midstory and understory were open or closed with
by d 95 Open Open 13.97 15.2 vegetation, dbhl and dbh2 = dbh of random tree in northem and southern
G d 98 Open Open 1524 25.4 (respectively) quadrant of plot. For upland plots, values were zero with
C m 80 Closed  Closed 2921 16.5 respect to the number of snags =33 cm, the number of trees = 51 cm and the
s c 85 Open Closed 254 12.7 number of pellets or other sign of barred owl
[ c 80 Closed Closed 15.24 22.9
c m 60 Closed Closed 22.86 5.08
ez m 35 Closed  Open 11.43 152 In both upland and wetland cases, mean dbh values
gs ¢ 32 81056‘1 Slosed ég-iﬁ }Z? are relatively low and considered almost unsuitable for
4 m pen pen ) ) . . .
. . 10 Open Closed _ 508 barred owl reproduction (Flg: 3) while canopy cover fgr
e ¢ 65 Open Open 17.78 2.6 both upland and wetland habitats are well above what is
d m 85 Open Closed  24.13 152 required for barred owl reproductive habitat (Fig. 4).
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Table 2: Wetland transect data

No. of as-of-yet Pertinent.
Canopy tree dbhs w/in uncounted trees Pellets or notes
Wetland 3 m of center of plot with=351 cm dbh No. of No. of other sign 1 tree w/
transect Dominant within 20 m of Percent  snags:33 trees=33  of barred potential
plots cover No.l No.2 No.3 No.4 No.5 plot center cover cm dbh cm dbh owl nest cavity
1 Mixed 27.9 152 394 11.4 305 2 90 1 Possible 1 1 Possible
2 Mixed 8.9 16.5 203 51 22.9 0 95 0 0 0
3 Deciduous  15.2 14.0 102 7.6 8.9 0 85 0 1 0
4 Mixed 10.2 30.5 508 . . 1 65 0 4 0
5 Deciduous 8.9 102 203 30.5 29.2 0 95 0 2 0
6 Deciduous  15.2 7.6 1 90 0 4 0
Average dbh = 18.6944 Average = 86.67

Plot = 10%10 m designated sampling area in upland site, Dominant Cover = dominant forest cover type; ¢ = coniferous, d = deciduous, m = mixed, Canopy
%% = percentage of cover as measured with a forest densitometer, Mid and Under = whether the midstory and understory were open or closed with vegetation,
dbhl and dbh2 = dbh of random tree in northern and southern (respectively) quadrant of plot. For upland plots, values were zero with respect to the number
of snags =33 cm, the number of trees = 51 em and the number of pellets or other sign of bared owl
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Fig. 2. Number of trees = 51 ecm dbh / 0.4ha for upland
(“a™) and wetland (“b™) sites. Whle the sampled
upland habitat was devoid of these potential
nesting and roosting sites, the wetland habitat
had 2.76 trees/ 0.4ha. These sites weighted by the
total area sampled produced a “total™ suitability
for this variable close to one. Hence while, the
upland vegetation (in the sampled area) is
probably unsuitable for reproduction of barred
owls the wetland site and/or when the total area 1s
considered, with respect to canopy tree diameter,
the site produces an almost optimum suitability
value. Suitability line from Allen (1987)

Qutside upland and wetland sample sites: While several
trees = 51 cm (potential roosting and nesting sites) exist
on the site as detected through grid, single route transect
and select circular plots, no owl sign was detected nor
were any owls seen or heard during the study and/or the
tape playbacks. The fact that T had no owl responses to
tape playbacks may be indicative of no owls in the area
or relatively unsuitable habitat. However, this negative
data should be used with caution as the owls are very
cryptic and sampling time was well out of breeding season
(February-April in New Jersey (Bent, 1938)) and in extreme
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Fig. 3: Mean dbh of canopy trees for upland (“a”) and
wetland (“b”) sampled areas. In both upland and
wetland cases, with respect to mean dbh 1s
relatively low and considered almost unsuitable
for barred owl reproduction. Suitability line from
Allen (1987)
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Fig. 4. Percent Canopy Cover for upland (“a”) and
wetland (“b”) sampled areas. Canopy cover for
both upland and wetland habitats seem to be well
above what 1s required for bamred owl
reproductive habitat. Suitability line from Allen
(1987)
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weather conditions (~37°C and humid). Additionally, T did
not detect owls with playback at an off-site wet-woodland
area (playback 02 in Fig. 1).

T detected several small mammals on the site through
direct observation (Eastern Chipmunk (Tamias striatus)
and Gray Squirrel (Sciurus carolinensis) as well as with
tracking tunnels (including Cricetid rodents-a major
component of barred owl diet). Hence, the mammal
community is composed of species which are commonly
found in the diets of eastern forest barred owls
(Bosakowski and Smith, 1992). Additionally, T found the
remnants of one mammal carcass northeast of the block
which looked to have been taken by either medium-large
mammal or large predatory bird.

CONCLUSION

The wupland habitat when considered alone,
particularly toward the southwestern corer of the block,
is unsuitable for barred owls except possibly for foraging.
However, when the wetland habitat 1s taken into account,
a majority of the data suggest suitable habitat for barred
owls-even with a lack of direct detection of owls or owl
sign. This can be explained by the influence of the larger
diameter trees and the closed canopy of the wetland area
toward the northeast. Allen (1987) states that *... optimum
reproductive habitat for barred owls can be characterized
as a forest stand that has = 2, 51 cm dbh trees/0.4 ha, a
mean overstory tree dbh of = 51 e¢cm and an overstory
canopy cover = 60%.” This site is suitable for 2 of 3 of
those conditions giving the site a relatively high overall
value for barred owl habitat suitability. In fact, the two
values for which the data satisfy the HSI model actually
exceed the suitability requirements. Because human
encroachment 1s very apparent (strip malls and housing
developments) and because mean dbh is low (the forest
is relatively immature), T suspect that if barred owls are
using the area it may not be very productive. Breeding
may occur (as a nest was reportedly observed in the
vicimity within the past several years), but more likely, the
area may be used as a component of a larger homerange.
Use may be limited to potential foraging and/or territorial
defense.

If owls have been in or are currently using the area
for nesting habitat then, given the close proximity to
Highway 9, a strip mall and local housing, those owls are
fairly tolerant of human activity. Tf the human activity is
increased, it is my opimion that owl suitability of the
habitat can only decrease. An alternate HST (Olsen et al.,
1999) include human proximity (within 50 m is considered
unsuitable) as a factor but also include a smaller mean
diameter for suitable nesting habitat. The former would
exclude much of the site under consideration here.
However the latter would tend to have a positive effect on
the overall HSI. Tf an ormithologist were to return to the
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site during the breeding season (late February through
April), detection via tape playbacks and/or sightings
would add confidence in a decision as to the current
utility of the site by nesting Barred Owls.

REFERENCES

Allen, AW, 1987. Habitat suitability index models: Barred
Owl. U.S. Fish and Wildlife Service. Biological Report
82, Washington, DC.

Apfelbaum, S.1. and P. Seelbach, 1983. Nest tree, habitat
selection and productivity of seven North American
raptor species based on the Cornell University nest
record card program. Raptor Res., 17: 97-113.

Bent, A.C., 1938. Life histories of North American birds of
prey, part 2. 115, Natural Museum Bulletin 170.
Dover, NY.

Bibby, C.1., N.D. Burgess and D. A, Hill, 1996. Bud Census
Techniques. Academic Press, London, pp: 257.

Bosakowski, T. and D.G. Smith, 1992. Comparative diets of
sympatric nesting raptors in the eastern deciduous
forest biome. Can. J. Zool., 70: 984-992.

Bosakowski, T., R. Speiser and J. Benzinger, 1987.
Distribution, density and habitat relationships of
barred owls in northern New Jersey. In: Proceedings
on the Symposium on the Biology and Conservation
of Northern Forest Owls. USDA Forest Service
General Technical Report RM 142, pp: 135-143.

Cadman, M.D., PF.I. Eagles and F.M. Helleniner, 1987.
Atlas of the breeding birds of Ontario. Federation of
Ontario Naturalists and Tong Point Bird Observatory.
University of Waterloo Press, Waterloo, ON.

Devereux, J.G. and J.A. Mosher, 1984. Breeding ecology
of barred owls in the central Appalachians. Raptor
Res., 18: 49-58.

Elderkin, ML.F., 1987. The Breeding and Feeding Ecology
of a Barred Owl Strix varia Barton Population in
Kings County, Nova Scotia. Master’s Thesis, Acadia
University, Wolfville, NS.

Elody, B.J., 1983. Techniques for Capturing, Marking,
Monitoring and Habitat Analysis for the Barred Owl
in the Upper Penmsula of Michigan Thesis.
Michigan Technological University, MI.

Erskine, A.J, 1992. Aflas of Breeding Birds of the
Maritime Provinces. Nova Scotia Museum, Halifax,
NS.

Evans, K.E. and R.N. Conner, 1979. Snag Management. Tn:
DeGraaf, R M. and K E. Evans, comp. Menagement of
North Central and North Eastern Forests for
Nongame Birds: Workshop Proceedings. USDA FS
General Technical Report NC-51.

Fuller, M.E., 1979. Spaciotemporal Ecology of Four
Sympatric Raptors. Dissertation, University of
Minnesota, Mimmeapolis, Minnesota, MN.



Res. J. Biol. Sci., 2 (4): 413-418, 2007

Fyfe, R W., 1976. Status of Canadian raptor populations.
Canadian Field Naturalist, 90: 370-375.

Hamel, PB., HE. Legrand, MR. Lemnartz and S.A.
Gauthneaux, 1982, Bird-habitat relationships on
southeastern forest land. USDA FS General Technical
Report SE-22.

Jackson, L.S., 1996. Barred Owl. In: Jackson, L.S.,
C.A. Thompson and J.J. Dinsmore (Eds.). The lowa
Breeding Bird Atlas. University of Iowa Press, lowa
City, IA., pp: 485.

King, CM. and R.I.. Edgar, 1977. Techniques for trapping
and tracking stoats (Mustela erminea): A review and
anew system. New Zealand I. Zool., 4: 193-212.

Laidig, K.J. and D.3. Dobkin, 1995. Spatial overlap and
habitat association s of Barred Owls and Great
Horned Owls n southern New Jersey. J. Raptor Res.,
29:151-157.

Lanzone, M.J. and R.S. Mulvihull, 2006. Second
Pemnsylvania breeding bird atlas owl survey
protocols. Powdermill Avian Research Center, Rector,
PA.

Marks, I.S., D.P. Hendricks and V. 3. Marks, 1984. Winter
food habits of barred owls in western Montana.
Murrelet, 65: 27-28.

Mazur, KM. and P.C. Tames, 2000. Barred Owl
(Strix varia). In: Poole, A. and F. Gill (Eds.). The
Birds of North America, No. 508, Philadelplna, PA.

Mirmam, G., 1990. Ecological Processes n Time and
Space of Farmland Mosaics. In: Zonneveld, 1.5, and
R.T.T. Forman, (Eds.). Changing landscapes: An
ecological perspective. Springer-Verlag, New York.

Mosher, TA, MR. Fuller and M. Kopeny, 1990.
Surveying woodland raptors by broadcast of
conspecific vocalizations. J. Field Ornithol,,
61: 453-461.

418

Nicholls, T .H. and D.W. Warner, 1972. Barred owl] habitat
use as determined by radio-telemetry. . Wildlife
Manage., 36: 213-224

Nicholson, C.P., 1997. Atlas of the breeding birds of
Temmessee. Umnversity of Tennessee Press, Knoxville,
TN.

NIDEP 2004. http://www state.1y. us/dep/fgw/ensp/pdf/
end-thrtened

Olsen, B., L. Takats, B. Beck, J. Beck and R. Bonar, 1999.
Barred owl reproductive habitat: Habitat suitability
index model v.3. Habitat suitability models for 35
wildlife species in the foothills model forest. Foothills
Model Forest (hitp://www.fmf. ab.ca/HS/HS report
5.pdf).

Soucy, L.J., 1976. Barred owl nest. North American Bird
Bander, 1: 68-69.

Snyder, NFR. and T'W. Wiley, 1976. Sexual size
dimorphism m hawks and owls of North America.
Ornithological Monographs, 20: 1-96.

Sutton, C.C. and P.T. Sutton, 1985. The status and
distribution of Barred Owl and Red-shouldered Hawk
m southern New Jersey. Cassima, 61: 20-29.

Takats, D.L., 1998. Barred owl habitat use and distribution
in the Foothills Model Forest. Thesis, University of
Alberta, Edmonton, AB.

Taylor, P., 1983. Wings along the Winmupeg. Vol. Eco Ser.
No. 2 Manitoba Nat. Society, Winmpeg.

Taylor, AL., Ir. and ED. Forsman, 1976. Recent range
extensions of the barred owl in western North
America, meluding the first records for Oregon.
Conder, 78: 560-561.

USFWS 2006. http: //wetlandsfws.er.usgs.gov/N'WI.



