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Status and Seasonal Patterns of Abundance of Turkey Vultures in Puerto Rico.- 
Turkey Vultures (Cathartes aura) are resident on all major islands of the Greater Antilles 
(Bond 1979), but seasonal migrants also visit the islands (Darrow 1983). In most cases, it 
is not known whether migrants overwinter or merely pass through on their way to Central 
or South America (Smith 1980). We describe the range and seasonal abundance of Turkey 
Vultures in Puerto Rico and discuss conflicting reports of the general history of this species 
in the Greater Antilles. 

Study area and methods.--Since they were first reported in Puerto Rico, Turkey Vul- 
tures have been restricted to the southern region of the island (Biaggi 1974, Perez Rivera 
and Cotte Santana 1977, Wetmore 1927). Southern Puerto Rico is in the subtropical dry- 
forest life-zone, whereas the rest of the island is mostly within subtropical moist- and 
subtropical wet-forest life-zones (Ewel and Whitmore 1973). 

We conducted 22 road censuses between December 1981 and July 1983 in the range 
of the Turkey Vulture in Puerto Rico. The census route was divided into 4 sections: (1) 
along highways 116, 305, and 303 between Lajas and Guanica (22.6 km), (2) along high- 
ways 2 and 116 between Guanica and Tallaboa (26.0 km), (3) along highway 52 between 
Ponce and Coamo (25.6 km), and (4) along highway 52 between the municipalities of 
Coamo and Salinas (33.4 km). During 15 censuses the total 108-km route was covered, 
and during 7 censuses only some sections were covered. Twelve of the censuses were 
conducted driving east and 10 driving west. We conducted all censuses between 0900 and 
1800 when no rain was falling, and while driving at 65-80 km/h. The driver recorded the 
number of Turkey Vultures observed flying and perched along the route. 

The habitat within 1 km of the transect route was subjectively classified into 3 cate- 
gories: agricultural fields, open woods/scrub/pasture mixture, or urban/scrub mixture. 
Habitat along section 1 was 100% open woods/scrub/pasture mixture; along section 2 it 
was 70% open woods/scrub/pasture mixture and 30% urban/scrub, and along sections 3 
and 4 it was 92% open woods/scrub/pasture mixture and 8% agricultural fields. 

History of Turkey Vultures in the Greater Antilles.--There have been doubts as to wheth- 
er or not Turkey Vultures were present in the Greater Antilles at the arrival of Europeans 
(Garrido and Garcia Montana 1975); however, Turkey Vultures were present in Cuba 
and the Bahamas as far back as the Pleistocene (Arredondo 1984, S. L. Olson and W. 
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Hilgartner, pers. comm.). In 1680 Turkey Vultures were "to be found everywhere" in 
Jamaica (Sloane 1707). Cory (1899) reports them from Cuba, Jamaica, and the Bahamas. 
It seems that Turkey Vultures were present on Cuba, Jamaica, and the Bahamas when 
Europeans arrived, but the situation on Hispaniola and Puerto Rico is less certain. 

The first records of vultures from Hispaniola are by Buffon (1770) and Ritter (1836) 
and from Puerto Rico by Ledru (1810), but these reports have been questioned (Gundlach 
1878, Wetmore 1927, Wetmore and Swales 1931). The avifaunas of Puerto Rico and 
Hispaniola were surveyed extensively in 1873 and 1916-1928, respectively (Gundlach 
1878, Wetmore and Swales 1931), but no vultures were found on either island. 

Wetmore (1927) speculated that vultures had been introduced to Puerto Rico from 
Cuba by the Spaniards. Turkey Vultures have also been rumored to have been introduced 
into Hispaniola in the 1930s (Annabelle Stockton de Dod, pers. comm.) and into the 
Bahamas (Blake 1975). These uncorroborated reports have been widely accepted (e.g., 
A.O.U. 1983, Bond 1979, Brown and Amadon 1968, Garrido and Garcia Montana 1975, 
Long 1981, Raffaele 1983, Stockton de Dod 1978), but supporting historical records are 
lacking. 

Although Turkey Vultures could have arrived at Hispaniola and Puerto Rico by 
deliberate introduction, we believe natural range expansion is a more plausible explanation. 
Turkey Vultures have the ability to make long-distance dispersal movements and migrations 
over land and water (Darrow 1983, Smith 1980, Stewart 1977); they have been repeatedly 
reported as vagrants or migrants on Caribbean islands where they do not breed (Bond 
1979, Brudenell-Bruce 1975, Hundley and Hames 1960, Moore 1985, Olson et al. 1981, 
Sprunt 1962). In the Greater Antilles, islands are close enough to each other that vultures 
could easily colonize islands on their own, given enough time and the presence of adequate 
habitat and resources. 

Puerto Rico and probably much of Hispaniola were completely covered by closed- 
canopy forest and had a depauperate mammalian fauna until the late 1400s (Allen 1911, 
Wadsworth 1950). The scarcity of open habitat and food resources probably prevented 
vultures from successfully colonizing these islands until the forests had been cleared and 
livestock introduced in the 1800s. Cuba, Jamaica, and the Bahamas were closer to mainland 
areas and frequent colonizations of these islands from continental North America or Central 
America were more likely. 

Range and status in Puerto Rico.--It is puzzling that the range of Turkey Vultures in 
Puerto Rico has expanded only slightly eastward since Wetmore described it in 1927. In 
contrast, Turkey Vultures in Hispaniola have now spread over an area roughly the size of 
Puerto Rico (Stockton de Dod 1978, pers. comm.). 

Turkey Vultures are most abundant in the subtropical dry-forest life-zone of southern 
Puerto Rico, and their numbers dwindle within this life-zone near the subtropical moist- 
forest and wet-forest life-zones to the north and east. During our 22 road censuses we 
counted 959 vultures. Turkey Vulture abundance decreased from west to east along the 
southern coastal plain of Puerto Rico. The mean number (_SD) of vultures/10 km for 
each section of the transect was: (1) 9.38 ___ 5.01, (2) 5.71 ___ 4.77, (3) 0.91 ___ 1.22, (4) 
0.02 ___ 0.08. Differences among these sections were significant (F = 35.8, df = 3,75, P ( 
0.001, log-transformed data). The higher proportion of agricultural fields, which seem to 
be poor habitat for vultures, might partly explain lower numbers in sections 3 and 4. 

Range cattle seem to be an important source of food for vultures in Puerto Rico. 
Differences in abundance of range cattle may partly explain the absence of vultures in 
northern Puerto Rico. Density of range cattle is 50% greater in southern Puerto Rico than 
in an equivalent area in the north (18 cattle/100 ha vs. 12 cattle/100 ha, calculated for 
two sample areas of approximately 540,000 ha each (U.S. Dept. of Commerce 1978). In 
addition to the greater potential carcass biomass in the south, flesh from carcasses is avail- 
able for longer periods in dry tropical areas than in wet areas (Cornab¾ 1974). 

Factors such as availability of nesting sites (Rivera Cianchini and Mojica Sandoz 1981) 
or the presence of favorable soaring conditions do not seem to explain the observed distri- 
bution of vultures. Adequate sites for nesting appear to be more abundant in the rugged 
limestone areas of the north. Winds of similar magnitude blow over both the north and 
south of Puerto Rico providing similar soaring conditions (N.O.A.A. 1981). 
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Migrants in Puerto Rico.--Eleven censuses were conducted in sections 1 and 2 (a 
combined total of 48.6 km) during October-March, when migrants and winter residents 
might have been present (Koester 1982, Smith 1980); 9 censuses were conducted in these 
sections during April-September when migrants should have been absent. The number of 
vultures per 10 km seen during the migratory period (8.4 ___ 4.4) was not significantly 
different (t -- 1.21, df = 18, P • 0.05) from that during the nonmigratory period (6.2 ___ 
3.1). This is very different from the pattern observed in Central and South America where 
vulture populations increase dramatically from October to March with the arrival of north- 
ern migrants (Smith 1980). Along a comparable 44 km transect in Colombia, Cathartes 
vultures increased from 4.4 ___ 1.2 per 10 km to 28.1 _ 12.9 per 10 km during the winter 
months (calculated from Koester 1982). Puerto Rico does not seem to be an important 
wintering area for migrant vultures. 
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Adaptability of Parental Behavior in the Mourning Dove.--We report a nesting 
of the Mourning Dove (Zenaida macroura) that suggests individuals have enough behavioral 
adaptability to respond to unusual disturbances of the nest and its contents. On 1 October 
1982 at about 1430 h, Krebs saw an adult dove squatting on a mowed lawn beneath the 
branches of a tall (12 m) eastern red cedar (Juniperus virginiana) on the campus of St. 
Mary's College of Maryland. A loosely formed stick nest lay on the ground about 1.5 m 
from the bird. One passerby reported that the bird had been there since noon. 

At about 1500 h we approached the bird and when Krebs bent to pick it up, it flew 
into the overhanging branches, uncovering a vigorous nestling. Inspection of the surrounding 
ground revealed a dead nestling of the same apparent developmental age near the nest. 
From measurements of the dead nestling and the formula of Holcomb and Jaeger (J. Wildl. 
Manage. 42:843-852, 1978) the estimated age at death was 5 d. Apparently the accident 
had happened that morning, as the dead nestling was cold but still quite fresh. We estimate 
from its appearance that the survivor was also 5 d old, but it may have hatched a day before 
or after its dead nest mate (Nice, Auk 39:457-474, 1922). 

We tied the nest into a convenient fork near the end of a low, drooping branch at a 
height of 1.8 m, and set the surviving nestling on the nest. The next day, 2 October, we 
saw an adult brooding on the nest and on 3 October Krebs saw one adult brooding and 
feeding the nestling with a second adult perched nearby in the same tree. By 6 October the 


