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Within-forest preferences of Wood Thrusbes wintering in the rainforest of southern Veracruz. -Given current concern over the effects of tropical deforestation on wintering, nearctic, migrant species, we should ascertain how migrants distribute themselves within forests.
Several tropical resident species have been shown to prefer treefall gaps in tropical forests
(Willis and Oniki 1972, Stiles 1975, Gradwohl and Greenberg 1980, Schemske and Brokaw
1981, Levey 1988). Investigations of the within-forest distribution of wintering migrants
which utilize tropical forest understory are scarce and rather inconclusive (e.g., Wunderle
et al. 1987, Levey 1988). Here we present evidence for within-forest habitat (microhabitat)
preference in the Wood Thrush (Hylocichlamustelina)on its wintering grounds in southern
Veracruz, Mexico.
Study area and methods.-The study was conducted during the boreal winters of 19831984, and 1984-1985 in the Sierra de Los Tuxtlas of southern Veracruz, Mexico. Our main
study site (8.75 ha, elev. 150 m) was located near the village of La Peninsula de Moreno
(hence La Peninsula), in the Coxcoapan River valley, approximately 5.5 km ENE of the
town of Coyame (Lago Catemaco). A second site (1.75 ha) on the slopes of the Volcan Santa
Martha (approx. 15 km ESE of the La Peninsula site, elev. 470 m) was studied only during
9-19 March 1985. Both sites were located within primary rainforest (see Winker et al. 1990).
Standard nylon mist nets (12 x 2.6 m) were placed 50 m apart on a 25-m grid system, and
opened when weather permitted (both sites). Sampling various microhabitat types was not
a focus of our main investigation (Rappole et al. 1989, Winker et al. 1990), and the areas
sampled by individual nets occurred solely as a result of the location of a grid point. The
48 nets on the La Peninsula site were set in an 8 net by 6 net grid pattern, and were oriented
perpendicular to the Coxcoapan River valley (approximately 500). These nets were opened
by block (either 12 or 16 nets) on a rotation basis to ensure relatively even sampling. Sampling
periods included Oct. 1983-Jan. 1984, Nov. 1984-Mar. 1985. Nets were categorized subjectively as sampling "gap," "intact forest" or "mixed forest." Gaps are evident in forest
through an increase in light levels, near-ground level vegetation (approx. 0-3 m), or, usually,
both. Gaps on our site were present due to treefall, stream passage, or steep slopes. "Intact
forest" was forest with a closed canopy and rather open understory. The "mixed" category
was used when a net could not be confidently placed in either of the extreme categories due
to the proximity of both microhabitat types. Sampling effort for each of the categories (mean
net-h per net ? 1 SD) was: 16 "intact forest" nets (500.7 ? 28.3), 16 "gap" nets (477.6 ?
28.6), and 16 "mixed forest" nets (490.3 ? 25.1). Sampling efforts were different enough
(F = 2.86, P = 0.068, one-way ANOVA) that analysis was performed upon capture rates,
rather than individual captures.
Radio telemetry (2-g transmitters) was used to determine the home range size of 17
"'sedentary" individuals using the La Peninsula site during the study period. Home range
size was estimated using the modified minimum area method of Harvey and Barbour (1965).
We did not sample all of the sedentary individuals occupying this site during these two
winters in this manner. Further details on the telemetry aspect of this investigation can be
found in Rappole et al. (1989) and Winker et al. (1990).
The La Peninsula site underwent very light selective logging in the mid- 1970s. Vegetation
occupying tree removal sites did not appear to be different in structure or composition from
that occupying natural treefalls. All stumps on the La Peninsula site were located and mapped.
The uneven distribution of stumps caused us to divide the site into two parts, one (3.5 ha)
we called Part A (ca 1.1 stumps/ha), and the other (5.25 ha) Part B (ca 11.4 stumps/ha).
The two parts were similar visually.
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Rather than sample each net site, points for vegetation analysis were selected to ascertain
the structure of forest used by thrushes whose home ranges were restricted to Part A or Part
B. From radio tracking results no individuals appeared to use any of our qualitative microhabitat categories exclusively. Although our vegetation analysis considers the macrohabitat structure of different areas of forest rather than the structure of the specific microhabitat types sampled by individual nets, we think it is important to quantify the overall
structure of forest used by Wood Thrushes rather than selectively quantify the extremes
they encounter. The Santa Martha site was located in virgin forest at a higher altitude, and
is included here for an "outside," macrohabitat comparison.
Vegetation analysis was conducted using a modified point-quarter method (Cottam and
Curtis 1956, Phillips 1959). Plant taxonomy was ignored, and types were separated largely
by size. Trees were defined as woody stems > 7 cm diameter at breast height (dbh). "Saplings"
were woody stems 2-7 cm dbh, and "shrubs" were plants both woody and non-woody from
seedling size to 2 cm dbh. "Saplings" were mostly understory palms, primarily Astrocaryum
species. "Shrubs" were primarily young "sapling" species and plants whose adult sizes fell
between that of saplings and common herbaceous species. Canopy and ground cover were
estimated as outlined by James and Shugart (1970). Because lianas (woody vines) and true
vines are an important element of the tropical forest (Gradwohl and Greenberg 1980), they
were counted when present on any tree or sapling measured, and each was categorized on
the basis of diameter (by increments of 0.5 cm). Younger aerial roots of hemiepiphytes (e.g.,
strangler figs) close to tree trunks were probably measured occasionally, although when
distinguishable (usually due to their stage of growth) they were excluded. Fifty points were
sampled at Santa Martha and from both parts of the La Peninsula site (150 total); sample
points were selected at random from the 25-m grid points. See Winker (1989) for more
details of methods and descriptions of study sites. Overall netting effort was as follows: La
Peninsula: 48 nets, 23,498 net-h; Santa Martha: 16 nets, 832 net-h.
Results. - We captured 117 Wood Thrushes on the La Peninsula site during the winter
periods considered; because of statistical assumptions of independence, recaptures are not
included in this analysis. Capture rates were normal in distribution (Kolmogorov-Smirnov
test). To satisfy the assumptions of the statistical test, analysis was performed upon logtransformed capture rates (loglo[ I + capture rate of net x]). Capture rates of Wood Thrushes
were higher in nets sampling "gap" sites (8.52/1000 net-h, SD = 6.74) than in "intact forest"
(3.14/1000 net-h, SD = 2.52) and "mixed forest" nets (3.55/1000 net-h, SD = 3.25; F =
6.5, P = 0.003, one-way ANOVA). This suggests within-forest, or microhabitat preference.
Home range sizes on the La Peninsula were as follows: Part A (N = 6) x = 0.64 (?0.31)
ha; Part B (N = 11) x = 0.30 (?0.11) ha; overall (N = 17) x = 0.42 (?0.26) ha. Home
ranges were significantly larger within Part A of the La Peninsula site than in Part B (t =
4.48, df = 14, P < 0.001; t-test for independent samples, unequal variance).
Forest structure among the three sites differed in several respects (Table 1). Part B had
significantly smaller trees on average (F = 0.23 m dbh) than Part A (x = 0.32 m dbh) and
Santa Martha (x = 0.32 m dbh; x2 = 13.12, P = 0.001, Kruskal-Wallis). This analysis is
presented with the caveat that such a comparison suffers from Hurlbert's (1984) pseudoreplication. Lack of replication, as well as several differences between these plots (e.g.,
topography, altitude) result in an inability to ascribe any of the similarities or differences
found to a single causative factor. Nevertheless, it appears that on Parts A and B, differences
in ground cover (apparently negatively correlated with canopy cover) correspond with the
differences found in home range size on the two parts (Table 1).
On the Santa Martha site only one Wood Thrush was captured, and at most only one
individual was seen on any given day (the marked individual following capture). This capture
rate was lower than the capture rate on either Part A or Part B of the La Peninsula site (x2
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= 23.0, P < 0.00005, Kruskal-Wallis) suggesting that this area was marginal for the speciespossibly due to altitudinal differences (150 m vs 470 m). Given several structural similarities
between the Santa Martha site and the La Peninsula site (particularly ground and canopy
cover, Table 1), vegetative characters alone do not appear to be predictors of thrush distribution in Los Tuxtlas.
Discussion. -Broad descriptions of "habitat preference" provide only a very coarse-grained
assessment of a bird's needs. Although many migrants are known to prefer various forest
types on their wintering ranges (Rappole et al. 1983), little is known of settlement and
movement patterns within these forests. At La Peninsula, capture rates suggest that within
this lowland rainforest Wood Thrushes preferred areas with gaps. Sedentary birds bearing
radio transmitters had smaller home ranges in an area with heavier ground cover than
elsewhere on the study site. Capture rate differences between our qualitative microhabitat
types may simply reflect that nonterritorial birds frequent such areas. The Wood Thrush is
primarily a ground-level forager, though, and the heavier ground cover found in Part B
(which implies higher ground-level production) suggests that such areas would be preferred
foraging locales for sedentaries as well. Territory size is often inversely correlated with food
density (Featherstone 1966, Watson 1967, Cody and Cody 1972, Gill and Wolf 1975).
Smaller average home range size in Part B of the La Peninsula site is consistent with the
hypothesis that heavier ground cover within forest has a positive value to sedentary Wood
Thrushes.
Denser understory within the forest can be caused by any factor creating canopy breaks.
On our site these included treefalls, stream passage, and steep slopes, but river passage and
soil type might be additional contributing factors elsewhere. The apparently even distribution
of territorial birds in the forest (Rappole and Warner 1980:360-61, Winker 1989), together
with observations of individuals whose home ranges included no gaps, shows that this type
of microhabitat is not required.
Although it appears that gaps are used more frequently by Wood Thrushes than areas of
relatively open understory, this increased use is not immediately apparent. The selective
logging done on our site in the mid- 1970s artificially raised the number of treefalls on Part
B, and enabled us to know the relative age of most of our gap understory microhabitats (ca
10 yr). No thrushes were seen frequenting recent treefall sites (2-3 yr old) in the forest, other
than occasional edge use (pers. obs.). Webb et al. ( 1977) found that the Wood Thrush showed
declines following 100% logging (clearcutting) on its breeding grounds in the Adirondacks.
During the 10 years after clearcutting, the species increased until populations were at or
above pre-logged levels. Our data suggesting heavier use of gaps, most nearly 10 yr old,
combined with observations showing little use of areas recently disturbed (2-3 yr old) imply
that increased use of gaps by Wood Thrushes occurs only after years have passed, and is
probably related to development of understory vegetation. Study of the effects of selective
logging on other species would be necessary before advocating such a management practice
for tropical forests (for example, see Crawford et al. 1981). Selective logging in Los Tuxtlas
has usually been a precursor to total forest eradication (pers. obs.). If the La Peninsula site
had not been located within a recently protected area (Reserva Biosfera de la Sierra Santa
Martha), it is questionable whether any forest would have remained for a 10 yr period
following logging.
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Boat census of Bald Eagles during the breeding season.-Subadults,

birds in predefinitive

plumage,and non-breedingadultBaldEagles(Haliaeetusleucocephalus)arepoorlycensused
by breeding season aerial surveys (Whitfield et al. 1974). This study tests whether a boat
survey provides a reliable estimate of the number of individuals in a summer (May-August)
population of Bald Eagles on a moderately large lake. Boats have been used to locate nests
(Hodges 1982, Gerrard et al. 1983), but should also be suitable for counting eagles since
these birds spend much time at the aquatic-terrestrial interface (Leighton et al. 1979, Gerrard
et al. 1980, Gerrard and Bortolotti 1988). A second objective was to test whether eagle
numbers fluctuated in response to the availability of dead fish. Preliminary studies showed
occasional congregations of immatures and non-breeding adults on small lakes adjacent to
Besnard Lake; we censused such lakes to achieve a third objective-to find out whether
changes in the population on Besnard Lake resulted from movements to and from these
nearby lakes.
Study area and methods.-Besnard Lake (55?25'N, 106?00'W) lies along the southern
boundary of the Canadian Shield region in north-central Saskatchewan. The lake has an
irregular outline with rocky shores and numerous islands. The shoreline length is 400 km
(as measured using 1:15,000 scale maps) with a surface area of 197 kM2, of which 177 km2
is open water and the remainder is occupied by 255 islands (Chen 1974). It is surrounded
by low, forested hills, not exceeding 100 m in height. White spruce (Picea glauca) and
trembling aspen (Populus tremuloides) predominate near the lake shore. The study area also
includes six small lakes of 0.4 to 3.7 km2 water area near Besnard Lake. The character of
the shores and forests surrounding these lakes was similar to Besnard Lake, except that one
of the small lakes had extensive shallow, reedy areas. Eagles breeding on these lakes were
not significantly affected by DDT, and the population has been stable from 1973 to 1989
(Gerrard et al. 1983, Gerrard 1985).
Bald Eagle surveys. -Twenty-three boat censuses of Besnard Lake were conducted; nine
in 1976, eight in 1977, two in 1978 and four in 1984. At least one census was conducted
per month from May to August each year, except for 1978 when the July and August censuses
were omitted. The design of the boat census was based on an earlier raptor census by
Craighead and Craighead (1969). The shoreline was divided into 50 sections of 8 km each.
To reduce the total time of the census, each census consisted of a survey of half of the
shoreline of the lake; a pilot census in 1975 showed that surveying fewer than half the
sections reduced the accuracy of the overall census. Alternate sections (i.e., 25 sections total)
around the lake were censused by one or more observers traveling 100 m from shore in a
motorized canoe or other boat at a speed of 8-16 km/h. If an eagle was flushed, it tended
to fly into the next section (i.e., one that was not on the present census) thus reducing the
likelihood of counting any eagles twice. Censuses were conducted during daylight hours
when winds were less than 32 km/h and visibility was good. No censusing was done in
moderate or heavy rain. A complete census of 25 sections took three to eight days (I = 4.8),
depending on the weather.
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