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Abstract
Bald eagle (Haliaeetus leucocephalus) nest site and nest tree characteristics were studied in the Sub-Boreal

Spruce (SBS), Interior Cedar–Hemlock (ICH), Sub-Boreal Pine–Spruce (SBPS), and Interior Douglas-fir (IDF)

biogeoclimatic zones in the 100 Mile House Forest District, British Columbia. Dominant or codominant

Douglas-fir (Pseudotsuga menziesii) containing large trunk forks or multiple forks of the trunk comprised

85% of 121 bald eagle nest trees. Black cottonwood (Populus trichocarpa) comprised 11% of known nest

trees, and trembling aspen (Populus tremuloides), lodgepole pine (Pinus contorta), Ponderosa pine (Pinus

ponderosa), and hybrid white spruce (Picea glauca x engelmannii) each contained 1% of known bald eagle

nests. Tree height and diameter at breast height (DBH), nest height, and distance of nest to fish-bearing water

were less for island nests compared to non-island nests. The mean distance of nests to fish-bearing water, by

biogeoclimatic zone, was 78 m in the SBS, 104 m in the ICH, 241 m in the SBPS, and 368 m in the IDF. Ground

slope and aspect were not factors in nest site location. The bald eagle nest trees studied were generally of low

economic value to the forest industry as they contained less recoverable lumber than similar-sized trees with

better form. To maintain bald eagle nesting habitat, large diameter, dominant or codominant trees containing

large trunk forks, or multiple forks or leaders of the trunk and (or) large limbs should be identified and

retained in groups, patches, or forest stands.
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Introduction

Bald eagle nest site selection and nest tree
characteristics have been described for
populations from Alaska (Hansen 1987; Hensel

and Troyer 1964) to Florida (McEwan and Hirth 1979;
Wood et al. 1989; Curnutt and Robertson 1994).
Although approximately 69% of North America’s bald
eagles nest in British Columbia and Alaska (Gerrard
1983), only a few studies have investigated nesting
habitat in the interior of British Columbia, mostly on
large rivers and large lakes (Blood and Anweiler 1994;
Poole 1997, 1998).

Maintaining suitable nesting and feeding habitats is
one of the major challenges when managing for bald
eagles (Anthony et al. 1982). In the 100 Mile House
Forest District, approximately 4000 ha of forest is
harvested on an annual basis (B.C. Ministry of Forests
2001). This represents one of the greatest potential
causes of habitat loss and disturbance to bald eagles.
Because the availability of suitable nest sites often
regulates the breeding density of birds, species that
depend on old-growth trees may be negatively affected
by the loss of older seral stages, decreased rotation
intervals, and intensive management practices (Newton
1979; Luman and Neitro 1980).

The study’s primary objectives were to:

• describe nest tree and nest stand attributes of bald
eagles, and

• provide recommendations for the retention of
suitable nest trees in the 100 Mile House Forest
District, British Columbia.

This study was confined to the Interior Douglas-fir
(IDF), Interior Cedar–Hemlock (ICH), Sub-Boreal
Pine–Spruce (SBPS), Sub-Boreal Spruce (SBS), and
Montane Spruce (MS) biogeoclimatic zones of the 100
Mile House Forest District in the central interior of
British Columbia (i.e., between 52°06' N and 51°03' N,
and 120°30' W and 121°50' W; Figure 1). The study
area ranges in elevation from 750 to 1400 m and is

situated mainly in the Cariboo Plateau and Cariboo
Basin ecosections, with a portion in the Quesnel
Highland ecosection (Demarchi 1995). The climate is
continental, ranging from warm, dry summers with a
fairly long growing season and cool winters in the IDF

(Hope et al. 1991), to moderately short, warm sum-
mers and cold winters in the MS (Hope et al. 1991).

Methods

Eagle nest tree and nest site characteristics were
documented between March 4, 1998, and December 2,
1999. To understand the possible differences by biogeo-
climatic zone, the objective was to examine more than
50% of the bald eagle nests located in each of the five
zones. As many of the nests were in remote locations,
accessibility often determined which nests were
examined. Nest trees were accessed by foot, snowshoes,
cross-country skis, boat, all-terrain vehicle, snow-
mobile, truck, or helicopter, or a combination thereof.
Habitat characteristics recorded at each bald eagle nest
tree included tree species, diameter (cm) at breast
height (DBH), nest tree height (m), tree decay class,
height (m) of nest rim above the ground, location of
nest in tree, ground slope at base of nest (%), and
aspect of ground slope. A Suunto PM-5 clinometer was
used to determine nest tree height, height of nest rim
above the ground, and ground slope at base of nest
tree. A compass was used to determine aspect of
ground slope. Information regarding nest tree species,
tree decay class, and location of nest in tree was
collected opportunistically (e.g., when operational
forest planning flights were in proximity to nest trees
that could not be examined from the ground).

Nest locations were overlaid on 1:30 000 forest cover
inventory (FCI) base maps using MicroStation® map-
ping software. Biogeoclimatic zone, land ownership, and
elevation were derived from FCI base maps for all known
nest sites. Distance of nests from fish-bearing lakes,
streams, and rivers was determined using Fish Informa-
tion Summary System (FISS) and FCI maps. Fish-bearing
waters included all water bodies known to support fish
populations.

Maintaining suitable nesting and feeding
habitats is one of the major challenges

when managing for bald eagles.

Only a few studies have investigated
nesting habitat in the interior of

British Columbia, mostly on large
rivers and large lakes.
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FIGURE 1. Bald eagle nest sites in the 100 Mile House Forest District.
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Results

One hundred and twenty-one bald eagle nests were
located in five biogeoclimatic zones (Table 1). Fifty-two
nests were located in the IDF, 37 in the SBPS, 24 in the
SBS, 7 in the ICH, and 1 nest in the MS biogeoclimatic
zone. As only one nest location was known and studied
in the MS, discussion of this zone will be limited. Nests
on provincial Crown land, federal Crown land, and
private land accounted for 78% (n = 95), 1% (n = 1),
and 21% (n = 25), respectively, of all nest locations.

The distance of bald eagle nests to fish-bearing
waters (all biogeoclimatic zones combined) ranged from
0 to 1680 m, with a mean distance of 253 m (n = 121).
Analysis by biogeoclimatic zone, however, indicates the
mean distance of bald eagle nests to fish-bearing waters
was 78 m in the SBS, 104 m in the ICH, 241 m in the
SBPS, and 368 m in the IDF. Eighteen (15%) bald eagle
nests were located on lake islands, which were closer on
average to fish-bearing waters than nests not located on
islands. Also, the mean height and DBH of nest trees and
nest height for island nests were less than other sites.

The DBH of 66 nest trees ranged from 46 to 146 cm
and averaged 102 cm for all species combined. The
height of 67 nest trees ranged from 19 to 44 m with an
average height of 32 m. Nest height for 67 nest trees
ranged from 15 to 42 m with an average of 27 m.

Of 73 bald eagle nests, 38% (n = 28) were situated in
the crotch of a large branch and the trunk, 33% (n = 24)
were located in a multiple fork (leader) of the trunk,
16% (n = 12) were located in the crotch of a fork in the
trunk, 10% (n = 7) were located in the crotch of numer-
ous branches (whorl) and the trunk, and 1% (n = 1)
were located in the fork of a large branch.

Ground slope at the base of a nest tree was deter-
mined for 67 trees and ranged from level to 46% with an
average slope of 15%. Aspect was measured for 67 nest
trees, with 15 nests located on a north aspect, 5 northeast,
4 east, 5 southeast, 10 south, 10 southwest, 4 west, and 2
northwest. Twelve nest trees were located on flat ground.

Discussion

Bald eagles use a wide variety of tree species for nesting
across their North American range, which suggests that
these birds select for tree structure rather than species
(Gerrard et al. 1975), and for prominence and security
(Anthony and Isaacs 1989). Although this study did not
determine the age of trees used for nesting, nest trees
were mainly mature or old-growth, dominant or

codominant trees, similar to the findings of Stocek and
Pearce (1981), Livingston et al. (1990), and Anthony et
al. (1982). These trees provided a suitable nesting base
mostly in crotches formed between large branches and
the trunk, forks or multiple forks of the tree trunk, or
in the crotch of numerous branches (whorl) and trunk.
Dominant or codominant trees provide perches from
which eagles search for prey (Sprunt et al. 1973;
Hansen 1987) or predators, and also allow an unob-
structed flight path to and from the nest (McEwan and
Hirth 1979).

Most nest trees were forest veterans that had sur-
vived previous forest fire events or were reserved from
previous forest harvesting. These trees were larger in
diameter and height and were older than trees produced
under current rotations of 80–120 years. Hodges et al.
(1984) found that nests were present in greater than
expected numbers when disturbed habitat contained
some remnant old-growth trees. In this study, 20 (17%)
bald eagle nests were located in large isolated veteran
trees that were reserved from previous harvest.

Douglas-fir and black cottonwood comprised 85%
and 11%, respectively, of known nest trees in the 100
Mile House Forest District. This differs from the
findings of Campbell et al. (1990) and Poole (1997,
1998), who reported that deciduous trees comprised
63–83% of bald eagle nest trees on large lakes and
rivers in the British Columbia interior. The study area
was primarily a plateau landscape with differing types
of available nest trees. Douglas-fir was the main tree
species used for nesting in all biogeoclimatic zones,
even in the SBPS and SBS where the relative availability
of Douglas-fir trees is less than in the IDF and ICH

biogeoclimatic zones.

The incidence of bald eagle use of dead trees for
nesting in this study (10%) is similar to the 18% of dead
nest trees reported by Blood and Anweiler (1994) for the
province’s interior. Most studies indicate that bald eagle
nests are located predominantly in live trees. As no data
were collected to determine whether nests were active, it
is quite possible that some of the nest trees that are now
dead may have been alive when bald eagles used them.

Fish availability determines where bald eagles nest
(Livingston et al. 1990). The most important character-
istics of bald eagle nest habitat, therefore, are proximity
to water and open mature vegetation structure (Andrew
and Mosher 1982). The IDF biogeoclimatic zone has
greater than average distance of nests to fish-bearing
waters and is the biogeoclimatic zone with the most
disturbance related to forest harvesting and private land
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development. Fraser et al. (1985) found that nests were
closer to undeveloped shorelines than developed
shorelines, hence the greater than average distance to
fish-bearing water in the IDF.

Hansen (1987) suggested that the height-class of
nest trees is important because eagle nests located
above foraging areas and above the surrounding
canopy enable bald eagles to simultaneously locate
prey and nest. The results indicate, however, that nest
trees located on islands were smaller in diameter,
shorter in height, and supported nests that were lower
in height above the ground than nests not located on
islands. This suggests that tree height and diameter are
not as important for island-nesting bald eagles because
their close proximity to fish-bearing water provides
better opportunities for concurrent monitoring of
young and foraging (Hayword and Ohmart 1986). This
finding agrees with Gerrard et al. (1975) who found
that bald eagles preferred to nest on islands. Numerous
nest trees in the study area showed evidence of having
been climbed by black bears, with the possibility that
bald eagle eggs or chicks were depredated, which may
partially account for use of island nesting locations.

Gerrard et al. (1975) reported that nesting bald
eagles in Manitoba and Saskatchewan preferred west
and northwest aspects; however, in this study slope and
aspect were not a factor in nest site location as bald
eagles nested on slopes ranging from level to 46% and
on all aspects. Anthony and Isaacs (1989) and Swenson
et al. (1986) reported similar findings.

Management Implications

In this study, more than 95% of bald eagle nest trees
examined in the 100 Mile House Forest District
occurred in mature or old-growth, dominant or co-
dominant, Douglas-fir and black cottonwood trees.
These trees averaged more than 30 m in height and
90 cm DBH, and contained forks, multiple forks or
leaders of the trunk, and (or) large limbs, and defects
such as heart rot. Such trees are of low economic value
to the forest industry as they contain less merchantable
timber than trees of similar size with better commer-
cial form. The retention of trees with these particular
characteristics is recommended when they occur
within 78 m of fish-bearing waters in the SBS, 104 m in
the ICH, 241 m in the SBPS, and 368 m in the IDF.

To maintain bald eagle nesting habitat, the identifi-
cation of suitable nest trees or stands before harvesting
is recommended. Although bald eagles will use isolated

trees for nesting, bald eagle territories often contain
more than one nest. Therefore, suitable nest trees
should be retained in groups, patches, or forest stands.
Groups or patches of nest trees are also more windfirm
than isolated trees and provide for long-term replace-
ment of nest trees that fall.

As over 20% of the known bald eagle nest trees were
located on deeded land, I recommend notification of
private landowners about bald eagle nesting require-
ments in proximity to fish-bearing waters. If landowners
are developing a property, I recommend that they be
encouraged to retain trees with the above characteristics.
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Bald eagle nest site and nest tree characteristics in select biogeoclimatic zones
of the 100 Mile House Forest District, British Columbia

How well can you recall some of the main messages in the preceding extension note?
Test your knowledge by answering the following questions. Answers are at the bottom of the page.

1. The results of this study suggest that bald eagles use a wide variety of tree species for nesting because:

A) tree structure, prominence, and security are more important than tree species

B) ground slope is more important than tree species

C) slope aspect is more important than tree species

2. The literature suggests that the most important characteristic of bald eagle nest habitat is:

A) age of tree

B) proximity to water and open mature vegetation

C) tree height

D) shoreline development

3. Based on this study, to maintain bald eagle habitat, it is recommended that managers:

A) retain single trees with good commercial form within 78 m of fish-bearing water

B) maintain, in groups, patches or stands, large-diameter, dominant or co-dominant trees containing

large trunk forks, or multiple forks or leaders, and (or) large limbs

C) retain single trees with multiple forks or leaders and (or) large limbs

D) retain large-diameter trees containing trunk forks on islands only

Test Your Knowledge . . .
1.A2.B3.B

ANSWERS


