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Abstract

In 1997 we began investigating the use of roadside
point counts to monitor the long-term status and trends
of Puerto Rican bird populations. If such a methodol-
ogy proves feasible it may provide the empirical data
needed for the development of sound conservation
plans for the island’s avifauna in much the same way
that North American Breeding Bird Survey data are
used by the avian conservation prioritization process of
Partners in Flight, the U.S. Fish and Wildlife Service,
and the Canadian Wildlife Service. By the end of the
2003 field season, we will have the data needed to
quantitatively evaluate the utility of the program for
tracking the population trends of Puerto Rican avi-
fauna. Here we present data from the 2001 and 2002
field seasons to demonstrate the potential utility of
these data for quantifying and portraying avian distri-
butions, abundances, and population trend estimates. In
2001, 27 of the 44 available 5-mile roadside routes (11
stops/route) were sampled between 15 April and 15
May. At each stop a 5-minute point count was con-
ducted. The surveys detected 5,471 individuals repre-
senting 70 species. Distribution and abundance maps
are depicted for seven endemic species. In 2002, 29
routes were sampled. A total of 6,252 individuals was
detected representing 79 species. Significantly fewer
species and individuals were detected on wet zone
routes as compared to moist and dry zone routes.

Introduction

Island bird communities are particularly susceptible to
catastrophic declines due to their small population sizes
and the fact that the species are often narrowly adapted
to the conditions of their limited range (Temple 1985).
Since the 1600s, 93 percent of extinct species were
from islands (King 1980). Moreover, Collar and
Andrew (1988) estimated that approximately 46
percent of all threatened bird species are island
inhabitants. For these reasons, the International
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Council for Bird Preservation identified the long-term
monitoring of endemic island species as a conservation
priority (Johnson 1988). However, over a decade later
few such programs exist for the avian species endemic
to the Caribbean basin.

Puerto Rico, in particular, harbors numerous endemic
avian species whose populations are not being moni-
tored on an island-wide scale. Out of 141 breeding bird
species (Raffacle 1989), 16 species are Puerto Rican
endemics, while another 15 are endemic to the Carib-
bean basin (AOU 1998). Yet only about 13 percent of
all species found in Puerto Rico benefit from any type
of long-term island-wide monitoring program. For
example, species being monitored consist primarily of
game birds (Rivera-Milan 1993) and threatened or
endangered species (D. Ramos, Puerto Rico
Department of Natural and Environmental Resources,
pers. comm.), leaving the majority of the avian species,
including two-thirds of the endemics, outside of an
existing monitoring framework. Thus in cooperation
with the Puerto Rico Department of Natural and
Environmental Resources, we are investigating the
feasibility of using roadside avian surveys to monitor
the long-term status and trends of the island’s bird
populations. If feasible, this information will allow bird
population changes to be identified, and declines
reversed through further research and management
actions, before populations reach critically low levels.

Methods

We used 44, 8-kilometer (5-mile) roadside routes that
were randomly established throughout the island by the
Puerto Rico Department of Natural and Environmental
Resources (fig. 1). The routes were originally devel-
oped to monitor columbid populations at 1.6-kilometer
(1-mile) intervals (Rivera-Milan 1993). For the pur-
poses of our study, stops were added at 0.8-kilometer
(0.5-mile) intervals for a total of 11 stops per route. At
each stop, a skilled observer conducts a 5-minute point
count recording every bird seen within a 400-meter
(0.25-mile) radius or heard. Surveys begin at local sun-
rise and take approximately 2 hours to complete.
Routes are run once per year between 15 April and 15
May.
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A. Puerto Rican Tody (n=99)

B. Puerto Rican Flycatcher (n=63)

C. Puerto Rican Vireo (n=88)
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Figure 1— Locations of the 44 sample routes in Puerto Rico and the number of individuals of seven island-endemic

species detected on 27 routes sampled in 2001.

Routes were classified into ecological life zones by
overlaying maps depicting route locations and life zone
boundaries (Ewel and Whitmore 1973). Routes cross-
ing a life zone boundary were assigned to the boundary
with the majority of the route path. Although six life
zones are present in Puerto Rico, no effort was made to
distinguish between the four wettest life zones. Thus,
routes in this study were assigned to one of the fol-
lowing life zone groups: dry — Subtropical Dry Forest
(17.6 percent of the island’s area); moist — Subtropical
Moist Forest (58.4 percent); and, wet — which includes,
Subtropical Wet Forest (22.6 percent), Subtropical
Rain Forest (0.1 percent), Lower Montane Wet Forest
(1.2 percent) and Lower Montane Rain Forest (0.1
percent; Ewel and Whitmore 1973). No attempt was
made to further classify habitats along routes.

All statistical analyses were conducted using Minitab™
Statistical Software (2000) (Use of trademark or brand

name does not constitute government endorsement).
Kolmogorov-Smirnov normality tests were conducted
on life zone samples within years and pooled between
years. Means of normally distributed data were com-
pared between years using two-sample, two-tailed t-
tests, while medians of non-normally distributed data
were compared using the non-parametric Mann-
Whitney test. Means of normally distributed life zone
data pooled over the two-year sample period were
compared between life zones using one-tailed, t-tests.
All tests were considered significant when P < 0.05.

Mean species richness (MSR) was significantly lower
on wet zone routes than on moist zone routes (t = 4.82,
P <0.001), or dry zone routes (t =3.89, P = 0.001; see
table 1 for mean values). No difference in mean
species richness was found between the moist and dry
zone routes (t = -0.13, P = 0.552). Similar to species
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Table 1— contd.

Ecological Life Zone

Totals

Dry

Moist

Wet

2002
(N=29)

2001
(N=27)

2002

(N

2001

2002

2001
N=9)

2002

N=15)

2001

N=15

)

63

=7)

(N

N=35)

Status

201

209

66
42

100 45 38
122

98
147

Black-faced Grassquit (Tiaris bicolor)

272 277

19

83

136

Puerto Rican Bullfinch (Loxigilla portoricensis)

Grasshopper Sparrow (Ammodramus savannarum)
Greater Antillean Grackle (Quiscalus niger)

Shiny Cowbird (Molothrus bonariensis)

12 61 101 446 339 514 452

22
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45 49 60 59 55 70 79

50

Species richness

30.0
334

21.9 28.4 29.7 28.1
247 228 272

169

20.8
155

Average species richness per route

Average number of individuals per route

Not included in total individuals or species richness.

richness, mean abundance (MA) was sig-
nificantly lower on wet zone routes than on
moist (t = 3.99, P < 0.001), or dry zone
routes (t = 4.97, P < 0.001). Dry zone
routes also had greater mean abundance
than moist zone routes (t = 2.07, P =
0.027). See table 2 for the ten most abun-
dant species by life zone.

Discussion

For 38 years the North American Breeding
Bird Survey (BBS) program has provided
the United States and Canadian avian con-
servation communities with critical popula-
tion data needed to manage North Ameri-
can bird populations. The U.S. Fish and
Wildlife Service, Canadian Wildlife Service,
Partners in Flight, and state agencies all use
BBS data along with other indicators to set
avian conservation priorities at various
scales (Peterjohn 1994, Carter et al. 2000).
Similar to the BBS, an island-wide avian
monitoring program like that described
here could provide Puerto Rican natural
resource managers with the population
information needed to plan and implement
effective avian conservation strategies for
species not currently being monitored. In
its current form, this pilot Puerto Rican
monitoring program is relatively inexpen-
sive, relying on skilled volunteers to gather
data, and appears to be an effective means
of collecting population data on a large
portion of Puerto Rican avifauna, including
approximately 75 percent of the locally and
regionally endemic species (table 1).

Figure 1 depicts sample distribution and
range maps for seven island-endemic species
based on 2001 data. The maps demonstrate
the potential utility of these data for quan-
tifying and portraying avian distributions,
abundances, and population trend estimates
for Puerto Rican avifauna. Future maps
could demonstrate temporary range shifts
induced by hurricane events, population
declines due to habitat loss, or the spread
of exotic species.

The potential utility of this program is
further demonstrated by our results that
mean species richness and abundance were
significantly greater on dry zone routes
(MSR = 28.9 species, MA = 298.2 individuals)
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Table 2— Relative abundance of species per life zone per year in descending rank order. The four-letter species

codes are defined in table 3.

Wet Life Zone Moist Life Zone Dry Life Zone

2001 2002 2001 2002 2001 2002
BANA BANA BWVI BANA GAGR GAGR
BWVI BWVI BANA BWVI GRKI CAEG
SNPI GRKI GRKI GRKI ADWA GRKI
GRKI SNPI PRBU PRBU CGDO ADWA
PRBU WWDO ADWA ZEDO WWDO WWDO
PETH PRBU ZEDO GAGR CAEG CGDO
BFGR PRSP GAGR ADWA BANA BANA
PRWO BFGR PRVI CGDO BFGR BFGR
PRSP PRTO CGDO WWDO NOMO NOMO
PRTA ROPI BFGR SNPI ZEDO SBAN

Table 3— Definitions of species codes found in table 2.

Common Name Four-Letter Code

Adelaide’s Warbler ADWA
Bananaquit BANA
Black-faced Grassquit BFGR
Black-whiskered Vireo BWVI
Cattle Egret CAEG
Common Ground-Dove CGCO
Gray Kingbird GRKI
Great Egret GREG
Greater Antillean Grackle GAGR
Northern Mockingbird NOMO
Pearly-eyed Thrasher PETH
Puerto Rican Bullfinch PRBU
Puerto Rican Spindalis PRSP
Puerto Rican Tanager PRTA
Puerto Rican Tody PRTO
Puerto Rican Vireo PRVI
Puerto Rican Woodpecker PRWO
Rock Pigeon ROPI
Smooth-billed Ani SBAN
Scaly-naped Pigeon SNPI
White-winged Dove WWDO
Zenaida Dove ZEDO

than on wet zone routes (MSR = 21.3 species, MA =
162.0 individuals). Kepler and Kepler (1970) found
similar differences in bird species richness and abun-
dance between the El Yunque Rain Forest and Guanica
Forest in Puerto Rico. Our data indicate that island
habitats (coastal and low-elevation sites) under the
heaviest development pressure (Lopez et al. 2001) also
harbor the most bird species and individuals, suggest-
ing that continued urban development in those areas
should follow sound conservation practices in order to
preserve Puerto Rico’s unique natural habitats and
associated avifauna.

These data are taken from a pilot Puerto Rican avian
monitoring program initiated in 1997. Upon comple-
tion of the 2003 season the entire data set will be
quantitatively evaluated to determine the utility of the
program for tracking population trends of island
species.
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