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Temporal Differences in Point Counts of Bottomland Forest Landbirds 

Winston Paul Smith’%3 and Daniel J. Twedt* 

ABSTRACT-We compared number of avian spe- 
cies and individuals in morning and evening point 
counts during the breeding season and during winter in 
a bottomland hardwood forest in west-central Mississip- 
pi, USA. In both seasons, more species and individuals 
were recorded during morning counts than during even- 
ing counts. We also compared morning and evening de- 
tections for 18 species during the breeding season and 
9 species during winter. Blue Jay (Cyanocitta cristata), 

Mourning Dove (Zen&da macroura), and Red-bellied 
Woodpecker (Melanerpes carolinus) were detected sig- 
nificantly more often in morning counts than in evening 
counts during the breeding season. Tufted Titmouse 
(Baeolophus hicolor) was recorded more often in mom- 
ing counts than evening counts during the breeding sea- 
son and during winter. No species was detected more 
often in evening counts. Thus, evening point counts of 
birds during either the breeding season or winter will 
likely underestimate species richness, overall avian 
abundance, and the abundance of some individual spe- 
cies in bottomland hardwood forests. Received 15 Nov. 

1997, accepted 20 Aug. 1998. 

Improvement and standardization of assess- 
ment techniques for monitoring bird popula- 
tions has received considerable attention (e.g., 
Ralph et al., 1993, 1995a, b; Hamel et al. 
1996). Although most studies of avian popu- 
lation assessment techniques have focused on 
breeding birds, some have evaluated winter 
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bird populations (Rollfinke and Yahner 1990; 
Gutzwiller 1991, 1993a, b). Detecting statis- 
tically significant changes in avian popula- 
tions may require an extensive monitoring 
network (Smith et al. 1993, Hamel et al. 
1996). To achieve monitoring objectives using 
limited resources, protocols that reduce costs 
and maximize efficiency are required (Smith 
et al. 1993). Unfortunately, many factors that 
influence survey efficiency are beyond the 
control of investigators. For example, detec- 
tion varies among species, among census tech- 
niques (e.g., Grue et al. 1981, Rollfinke and 
Yahner 1990), and may be influenced by phys- 
ical or biological factors (Gutzwiller 1993a, 

b). 
If detection probabilities were constant over 

time, the efficiency of avian surveys could be 
increased by providing a greater window of 
opportunity during which surveys could be 
conducted. However, most species exhibit die1 
and seasonal variation in detectability. Thus, 
to optimize sampling effort and reduce sam- 
pling variances, monitoring should be focused 
on periods when species are most frequently 
detected (Gutzwiller 1993a). 

To assess optimal periods of detection, in- 
vestigators have compared point counts from 
different times of the morning during the 
breeding season (Shields 1977, Grue et al. 
1981, Robbins 1981, Skirvin 1981) or winter 
(Gutzwiller 1993a). Only Rollfinke and Yah- 
ner (1990), using transect counts, compared 
morning counts to evening counts during win- 
ter. Although birds are generally assumed to 
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be more detectable during morning than dur- 
ing evening, we suspected that some species 
were equally detectable during both periods. 
If true, monitoring efforts that focused only 
on these species could greatly expand the time 
during which surveys could be conducted. To 
evaluate the differences in detection of avian 
species between morning and evening, we 
conducted paired morning and evening point 
counts during the breeding season and during 
winter. In this paper, we report the resulting 
estimates of avian species richness, overall 
abundance, and abundance of selected species. 
We also assess the relationship between de- 
tection of individual species and the observed 
variation between morning and evening 
counts. 

STUDY SITE AND METHODS 

Point counts were conducted on the 1050 ha Delta 
Experimental Forest, near Stoneville, Mississippi 
(33” 29’ N, 90” 55’ W). Surrounded largely by agri- 
culture, this bottomland hardwood forest was heavily 
logged from I9 IO to 1920 with additional research and 
commercial harvests continuing though the 1960s. 
There was no timber harvest on Delta Experimental 
Forests between the early 1960s and the time of this 
study. 

We conducted morning and evening point counts 
during the breeding season (30 May- 12 June 199 I ; 8- 
21 May 1992) and winter (4-14 February 1991; 9-29 
January 1992) at 25 stations in each of 4 forest stands. 
Forest stands were similar in habitat but were subject- 
ed to different silvicultural management. We generally 
followed standardized protocols for conducting point 
counts (Ralph et al. 1993, Hamel et al. 1996) but used 
4-min sampling periods instead of 5.min and 20-m 
fixed radius circular plots instead of 50-m. We reduced 
the sampling period based on species detection curves 
from preliminary survey data and we restricted the plot 
radius to 20-m because of a concurrent effort to model 
habitat using these same data. Points were visited so 
that each visit occurred at a different time during the 
3-h periods following sunrise (morning) and preceding 
sunset (evening). Over the two years of this study, we 
made a total of 10 morning and 10 evening visits to 
each of the 4 stands during the breeding season. Within 
the same time interval, we made a total of 6 morning 
and 6 evening visits to each stand during winter. De- 
tection probability (Gutzwiller 1993a) was estimated 
for each species as the proportion of total point counts 
during which the species was detected. During the 
breeding season and during winter we compared the 
number of species and individuals detected during 
morning and evening visits using a split plot, repeated 
measures analysis of variance; each stand (an experi- 
mental design block) was split into morning and even- 
ing treatment periods with visits (dates) constituting 

the repeated measure. All statistical analysis were per- 
formed using the SAS System for Windows (Release 
6.11, SAS Institute, Inc., Gary, NC, USA). We sub- 
sequently compared the abundance of selected individ- 
ual species between morning and evening counts using 
the same experimental design. However, individual 
species abundances were compared only if the overall 
variability of the species allowed detection of at least 
0.25 individuals when the power of the test (1 - p) 
was at least 0.80 with 01 = 0.10 (Hamel et al. 1996). 
Furthermore, because we conducted multiple tests 
when comparing individual species, we used Bonfer- 
roni’s correction which reduced the probability re- 
quired for significance of these tests to cy 5 0.006. 

RESULTS 

We recorded 57 forest landbird species dur- 
ing the breeding season and 36 species during 
the winter. More species (F,,, = 383.35, P < 
0.01) and total individuals (F,,, = 597.38, P 
< 0.01) were detected in morning counts (.% 
? SE; 10.05 -C 0.06 species, 11.66 ? 0.08 
individuals) than in evening counts (2 2 SE; 
7.77 ? 0.07 species, 8.46 ? 0.09 individuals) 
during the breeding season. During winter, we 
again detected more species (F,,, = 82.38, P 
< 0.01) and total individuals (F,,, = 26.59, P 
= 0.01) in morning counts (2 -C SE; 6.12 + 
0.07 species; 9.36 2 0.14 individuals) than in 
evening counts (3 2 SE; 4.44 + 0.08 species, 
6.45 2 0.13 individuals). 

During the breeding season, 16 of 57 spe- 
cies met our criteria for comparing morning 
and evening counts of individual species (Ta- 
ble 1). We detected significantly (F,,, 2 46.83, 
P < 0.006) more individuals during morning 
counts than during evening counts for four 
species: Blue Jay (Cyanocittu cristatu), Tufted 
Titmouse (Baeolophus bicolor), Mourning 
Dove (Zenaidu macrouru), and Red-bellied 
Woodpecker (Melunerpes curolinus). No sig- 
nificant differences (P > 0.01) were detected 
between morning and evening counts for the 
other 12 species (Table 1). Of the 11 species 
eligible for comparison during winter, only 
Tufted Titmouse was detected significantly 
(F,,3 = 50.6, P < 0.006) more during morning 
than during evening. As with the breeding 
season, the detection of the remaining species 
did not differ significantly (P > 0.01) between 
morning and evening counts (Table 1). 

Detection probability of individual species 
ranged from less than 0.01 to 0.70 during win- 
ter and from less than 0.01 to 0.82 during the 
breeding season. There was a significant cor- 





142 THE WILSON BULLETIN l Vol. 111, No. I, March 1999 

relation between detection probability and 
variation in abundance during the breeding 
season (rs = 0.74, P < 0.01) but not during 
winter (I, = 0.32, P > 0.05). Six of 11 species 
found at our study site throughout the year, 
Red-bellied Woodpecker, Downy Woodpecker 
(Picoides pubescens), Blue Jay, Tufted Tit- 
mouse, Carolina Wren (Thryothorus ludovi- 
c&us), and Northern Cardinal (Cardinalis 
cardinalis), had greater detection probabilities 
(P < 0.05) during summer (Table 1). Con- 
versely, Red-headed Woodpecker (Melaner- 
pes erythrocephalus), Northern Flicker (Co- 
laptes aurutus) and American Robin (Turdus 
migrutorius) had greater detection probabili- 
ties during winter. 

DISCUSSION 

During the breeding season, morning point 
counts yielded more species and more indi- 
viduals than did evening counts. Furthermore, 
when significant differences existed for indi- 
vidual species, morning counts were consis- 
tently higher than evening counts. Forest land- 
birds have long been presumed to be more 
detectable during early morning than at other 
times of the day and many observers restrict 
breeding bird censuses to morning hours 
(Skirvin 1981). In studies of die1 variation 
(Shields 1977, Skirvin 1981), more species 
and individuals were detected during the ini- 
tial 2 h after sunrise than at other times. In 
floodplain forests, Robbins (1981) found that, 
although the total number of birds recorded 
diminished beyond 2 h after sunrise, the num- 
ber of species detected remained nearly uni- 
form for up to 5 h after sunrise. Although 
there have been few comparisons of early 
morning and late evening censuses, Grue and 
coworkers (1981), working in desert habitats 
during the breeding season, found more spe- 
cies and individuals during morning point 
counts than during evening counts. Our data 
provide further empirical evidence to support 
presumed temporal differences in avian detec- 
tions between morning and evening counts 
during the breeding season. 

During winter, we also detected more spe- 
cies and individuals on morning point counts 
than on evening counts. Rollfinke and Yahner 
(1990) also reported more species and more 
individuals on early morning transects than on 
evening transects during winter. Although we 

detected only Tufted Titmouse significantly 
more on morning counts than on evening 
counts during winter, Gutzwiller (1993a) 
found that five species had higher detection 
probabilities on point counts between 07:OO 
and 13:45 than at other times of the day. Over- 
all, our data suggest that evening point counts 
during either the breeding season or winter 
will probably underestimate species richness, 
overall avian abundance, and the abundance 
of at least some species in bottomland hard- 
wood forests. 
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