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DISCLAIMER

Recovery plans delineate reasonable actions that are believed to be required to recover and/or
protect listed species. Plans are published by the U.S. Fish and Wildlife Service, sometimes
with the assistance of recovery teams, contractors, State agencies, and other affected and
interested parties. Plans are reviewed by the public and submitted to additional peer review
before they are adopted by the Service. Objectives will be attained and any necessary funds
made available subject to budgetary and other constraints affecting the parties involved, as
well as the need to address other priorities. Recovery plans do not represen: the views or the
official positions or approval of any individuals or agencies izvolved in formulating the plan,
other than the U.S. Fish and Wildlife Service. Recovery plans represent the oficial position of
the U.S. Fish and Wildlife Service only after they have been signed by the Regiona! Director
as approved. Approved recovery plans are subject to modification as dictated by new
findings, changes in species status, and the completion of recovery tasks.

By approving this recovery plan, the Regional Director certifies that the data used in its
development represent the best scientific and commercial information available at the time it
was written. Copies of all documents reviewed in development of the plan are available in the
administrative record, located at the Boquerén, Puerto Rico, Field Office.
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Acknowledgement:

The U.S. Fish and Wildlife Service thanks Jorge Saliva of its Boquerdn, Puerto Rico, Field
Office for the cover illustration.

Additional copies may be purchased from:
Fish and Wildlife Service Reference Service
5430 Grosvenor Lane, Suite 110

Bethesda, Maryland 20814

Telephone:  301/492-6403 or
1-800-582-3421

Fees for recovery plans vary, depending upon the number of pages.

i



EXECUTIVE SUMMARY OF THE YELLOW-SHOULDERED BLACKBIRD
REVISED RECOVERY PLAN

Current Status: The yellow-shouldered blackbird (4gelaius xanthomus) is listed as
endangered. This species is endemic to Puerto Rico and Mona Island. At present, it is
restricted to a 1ew localities in southwestern, southern, and eastern Puerto Rico, and to Mona
and Monito Islands.

Habitat Requirements and Limiting Factors: Present distribution of the species includes the
Bogqueron Commonwealth Forest in southwestern Puerto Rico, Roosevelt Roads Naval Station
in eastern Pucrto Rico, Salinas in southern Puerto Rico, and Mona and Monito Islands. In
southwestern Puerto Rico, a mean of 258 and 352 yellow-shouldered blackbirds have been
counted during pre- and post-reproduction seasons, respectively. Approximately

400 individuals are known from Mona Island, 20 individuals have been sighted in Salinas, and
approximately 14 individual were observed at Roosevelt Roads Naval Station. Although
nesting yellow-shouldered blackbirds have been reported from a variety of habitats (mudfiats
and salinas, mangrove forests and cays, coastal upland dry forest, palm trees, suburban areas.
caves, and coastal cliffs), at present, almost all the nests monitored have been located in
artificial structures (PVC pipes and elbows). The species is currently threatened by loss of
habitat, nest invasion by Caribbean martins, and parasitism by shiny cowbirds.

Recovery Objective: Downlisting to threatened status.

Interim Recovery Criteria: In order to ensure a self-sustaining population in the Boquerén
Commonwealth Forest (BCF), the reproductive success should be enhanced to >0.96 daily
survival for eggs and chicks, and parasitism rates should be reduced to <20 percent. These
criteria should be maintained for at least 5 years in the artificial structures. The criteria for
delisting should be developed after modeling data obtained from natural nestc in the BCF ard
at Jeast two additional areas in Puerto Rico, including Mona Island.

Actions Needed:
1. Protect and manage yellow-shouldered blackbird habitat.
- Protect and manage yellow-shouldered blackbird populations.
3. Monitor reproductive success in existing artificial nest structures.
4. Develop an education program.

Date of Pecovery: Downlisting shou!d be initiated in 2020, if interim recovery criteria are
met.

Recovery Costs: Recovery ccsts for the yellow-shouldered blackbird have been estimated at

$302,000 for the “isst 3 years of this plan. Subsequent expenditures will depend on the results
of these preliminary studies and activities, and, therfore, .annot be estimated at this time.
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[. INTRODUCTION

The yellow-shouidered blacktird (dgelaius xanthomus), commonly known as "!a
Mariquita de Puerto Rico” or "Capitdn,” is endemic to Puerto Rico and Mona Island. In
the past, this species was considered abundant and widespread in Puerto Rico. In the
mid-1970s, the southwestern and eastern populations declined drastically. The destruction
of the species’ nesting and foraging habitat and brood parasitism by the shiny cowbird
(Molothrus bonariensis) were identified as the two most important factors responsible for
the species’ decline. At present, the yellow-shouldered blackbird is restricted to a few
localities in southwestern, southern, and eastern Puerto Rico, and to Mona and Monito
Islands.

1ne yellow-shouldered blackbird was determined to be an endangered species and critical
habitat was designated in 1976, pursuant to the Endzngered Species Act of 1973, as
amended (U.S. Fish and Wildlife Service (Service) 1976). Critical habitat designation
included all of Mona island; a portion of southwestern Puerto Rico in the municipalities of
Cabo Rojo, Lajas, and Guénica (Figure 1); a circular area with a 1-mile radius in the town
of San Germén; and Roosevelt Roads Naval Station (RRNS), southeast of Ceiba (50 CFR
17.95 (b)).

Descrioti

This species is one of the nine species of the blackbird genus Agelaius. There are two
recognized subspecies: Agelaius x. xarthomus, known or.ly from Puerto Rico and
formerly from Vieques Island, and Agelaius x. monensis, which occurs only on Mona and
Monito Islands (Post 1981a).

The yellow-shouldered blackbird is a medium-sized (20 to 23 centimeters) bird which is
glossy black with yellow epaulets (humeral patches). The plumage of males and females
is similar. Immature birds are a duller black than adults and possess a brown abdomen
(Raffaele 1985). The humeral patch is usually edged with a narrow white margin, and
under the wing the humeral feathers are occasionally tinged with orange (Post 1981a).

Historical Range and Status (1864 - 1974)

The yellow-shouldered blackbird was widespread and abundant in Puerto Rico and Mona
Isiand until the 1940s (Post and Wiley 1976). In the mid-19th century it was described as
“excessively abundant” in the San Juan region (Taylor 1864). The species was collected
even in the mountainous interior at Lares and was also considered common throughout
lowland Puerto Rico (Wetmore 1927 and Danforth 1936). Kuns er al. (1962) estimated a
density of 0.15 yellow-shouldered blackbirds per hectare in the upland forest and the cacti
forest in Mona Island. Leopold (1963) reported the species as common along the
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Figure 1. Designated critical habitat for the yvellov-shouldersed blackbird in
southwestern Puerto Rico.



coastline of Puerto Rico. Kepler ani Kepler (1970) estimated a density of 0.0098 yellow-
shouldered blackbirds per hectare at “udnica. Post and Wiley (1976) estimated the total
population of the yellow-shouidereu blackbird to be about 2,400 and considered that the
population was concentrated in three areas: coastal southwestern Puerto Rico with

2,000 individuals; coastal eastern Puerto Rico with 200; and Mona Island with
approximately 200 birds. They also considered that coastal southwestern Puerto Rico,
from Ensenada to Punta Guaniquilla, was the most important population center for the
species.

The yellow-shouldered blackbird was reported from Vieques in April 1974 and in
March 1978 (Service 1978).

Present Distribution and Abundance (1974 - 1995)

Southwestern Puerto Rico:

From 1975 to 1981, the yellow-shouldered blackbird population in coastai southwestern
Puerto Rico declined by about 80 percent (Wiley er al. 1991). In contrast to

2,000 individuals estimated in 1976, the population was estimated at about 300 indivicduals
in 1982.

Roost counts conducted between 1985 and 1995 in southwestern Puerto Rico by the
Commonwealth Department of Natural and Environmental Resources (Department)
showed mean counts of 258.9 + 39 0 yellow-shouldered blackbirds during pre-
reproductive season and a mean of 352.8 + 25.8 yellow-shouldered blackbirds during
post-reproductive season (Figure 2). These data show that this population, as measured
by seasonal counts, is increasing. Based on pre-reproductive season counts, Collazo et al.
(1995) estimated that the southwestern population is increasing at a rate of 0.13 + 0.04
per year (finite rate or A==1.14). This means that the population increased at a rate of

14 percent annually or 39 birds per year, on average.

Collazo er al. (1995) found a positive relationship between the number of yellow-
shouldered blackbirds during pre- and post-season counts. On the average, 71 +

9.94 percent of the birds counted during the post-season counts were being counted during
pre-season censuses. However, high post-season counts did not always result on higher
pre-season counts. They found that the ability to predict pre-reproductive season numbers
on the bases of post-season counts was not strong. They stated that this lack of ability
was probably a function of the openness of the population and that the counts were
comprised of members of other populations besides the southwestern population.

According to the Department (1992), the decrease observed in the surveys conducted
before the nesting season may be the result of winter dispersion of the species. Variations
in roost counts conducted after the nesting season may be due to human errors, the timing

3



Figure 2. Roost counts in southwestern
Puerto Rico, 1985 - 1995.
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of the breeding seasons, timing of counts, number of areas included on the counts,
frequency and number of counts, and dispersion of the species.

Roosevelt Roads Naval Station:

At the RRNS in Ceiba (mentioned previously as coastal eastern Puerto Rico), the vellow-
shouldered blackbird population declined to six pairs (97 percent decline) in 1982
(Wiley er al. 1991). These same authors mentioned that only two nesting pairs were
found in 1985 and 1986 in this area. After Hurricane Hugo in September of 1989. this

" population was believed to have been extirpated (Service 1991). Cne individual was
observed in May 1993 (J. Saliva, pers. comm.). Wunderle (pers. comm.) reported two
yellow-shouldered blackbirds in December 1994. The Department (1995) reported tlat
one yellow-shouldered blackbird was found dead at an electrical substation, and
15 yellow-shouldered blackbirds were reported near the principal gate of the base.
Intensive surveys are needed to determine how many yeliow-shouldered biackbirds remain
in the area.

Mona and Monito Islands:

The only known localities for the subspecies Agelaius x. monensis are Mona and Monito
islands. In 1971 and 1972, several hundred yellow-shouldered blackbirds were reported
from Mona island (Raffaele 1973). Post and Wiley (1976) estimated the Mona population
to be 200 individuals. Pérez-Rivera (1983) reported that in 1981 and 1982 the population
was from 220 to 310 individuais, respectively Lewis (1982) estimated the Mona
population to be 250 pairs. In two roost counts conducted by the Department on Mona in
1986, approximately 338 yellow-shouldered blackbirds were recorded (Department 1986).
Hernandez-Prieto and Cruz (1987) reported a mean of 290 yellow-shouldered blackbirds
from roost count estimates conducted in the summer of 1986 (counts ranged from 276 to
305 individuals). Herndndez-Prieto and Cruz (1989) suggested that the total yellow-
shouldered blackbird population on Mona exceeds 400 individuals (an average of 652,
ranging between 467 and 908). Roost counts were carried cut by the Department in five
different locations on Mona island in 1992. A total of 310 yellow-shouldered blackbirds
was counted (Department 1992). In 1994, the Department reported 267 yellow-
shouldered blackbirds in three areas (Department 1994). In 1995, the Department
reported a total of 153 yellow-shouldered blackbirds (Department 1995).

On Monito Island, Hernindez-Prieto and Cruz (1987) reported "no less than

25" individuals, of which 13 had juvenile plumage. The Department reported 25 yellow-
shouldered blackbirds in 1994 and 23 in 1995 (Departinent 1994 and Department 1995).
Bonilla (pers. comm.) reported that blackbirds fly to Monito from the Cabo Barrio Nuevo
area of Mona, suggesting that the source of the blackbirds on Monito may be western
Mona. Hernandez-Prieto and Cruz (1987) and Herndndez-Prieto and Gonzélez-Roman
(1990) reported breeding in Monito in 1986,



Yellow-shouldered blackbirds have been found on coastal cliffs and adjacent plateau areas
of eastern and southern Mona (Herndndez-Prieto and Cruz 1989). Danforth (1936)
collected specimens from Playa Pédjaros, in the southeastern part of Mona. They have also
been reported from cliffs on the northern coast (Lewis 1982 and Pérez-Rivera 1983), and
have been observed in the interior of the plateau (Camino del Diablo and Bajura de los
Cerezos) and coastal areas (Sardinera and Pajarcs) (Herndndez-Prieto and Cruz 1989).

Barnés (1946) collected yellow-shouldered blackbirds from caves such as Cueva el Gato
(northwest) and Cueva E1 Capitdn (northwest), Las Caobas area (west) and plateau areas
of northwestern and northeasterr Mona island.  Herndndez-Prieto and Cruz (1987
indicated that the caves in eastern Mona (Cueva de Frio to Playa Péjaros) were commonly
used by yellow-shouldered blackbirds for roosting. Other roosting areas w- re identified
on the southern coast, from Uvero Reach to the vicinity of Caigo o Ne 4 go, and on the
cliffside areas. Small numbers of blackbirds were found in the Cueva del Esqueleto,
Punta Capitin, Cabo Barrio Nuevo, and Cabo Noroeste areas. No blackbird roosts were
found in the plateau or beach areas, but birds were observed feeding at these locations
(Herndndez-Prieto and Cruz 1987 and Herndndez-Prieto 1993).

San Germén:

Although the species was known from San German when it was listed in 1976, no counts
or population estimates were conducted in that particular area. In 1992, thirteen
blackbirds were counted in a roost in Sin Germén (Department 1992).

Salinas:

A new population of yellow-shouldered blackbirds was found between Guayama and
Salinas (Department 1991). Censuses were carried out by the Department in Salinas,
and 20 individuals were detected in 1991 and 41 in 1995 (Department 1991 and
Department 1995).

Other Areas:

The yellow-shouldered blackbird has been reported from other areas. In December 1982,
yellow-shouldered blackbirds were reported from the Cafio Martin Pefia, when the
inveniory of fauna and flora was conducted for the construction of the “Agua-guagua”
project. Nufiez-Garcia (pers. comm.) reported yeilow-blackbirds nesting near Yabucoa in
1986. He reported 11 individuals including fledglings. He also reported an unparasitized
blackbird nest which fledged three chicks at the Union Caribe Grafito Company. In 1990,
reports of yellow-shouldered blackbirds were received from Ponce, Mayagliez, Afiasco,
Yauco, Guénica, Guayanilla, and Guayama (Department 1990). In 1991, reports of
blackbirds were received from Utuado, Ponce, Gudnica, Guayama, and Salinas
(Department 1991). In 1992, yellow-shouldered blackbirds were reported from the town
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plaza of Cabo Rojo. Personne! from the Department confirmed the presence of a nest
with a chick at this site (Department 1992). In 1994, six yellow-shouldered blackbirds
were reported from Catafio (G. Bonilla, pers. comm.) and four were observed in Nagunabo
(personal observation). The species has been reported from Las Vegas Ward in
Barranquitas (J. Colén, pers. comm.).

Breeding Biol

The breeding season for this species extends from Aprii through Asgust. Posi and Wiley
(1977b) and Post (1981a) suggested that the breeding season or initiation of pairing
coincides with spring rains. The latter explained that the spring growth of vegetation
provided food for foliage-feeding insects (on which the species feeds). Pérez-Rivera
(1980) reported tliat breeding activity may begin as early as February on Mota Istand and
could last through November in San juan and Cayey, depending upon the rainfall pattern
during the year.

According to Post (1981a), the yellow-shouldered biackbird is = onogamous species.
Pairing generaily begins € or 10 weeks prior to breeding. Pairs establish themselves in
the nesting areas of previous years. The malos establish limited territories around nesting
areas. Site defense by the females begins only after the nest is built, and decreases when
females stop brooding the young. Intraspecific defense is primarily the male's role, with
the area regularly defended within a 3-meter radius (Post 1981a).

Yellow-shouldered blackbirds in La Parguera nested in scatiered mangroves, as well as in
cavities in t'i¢ dead trees and stumps (Post 1981a). The species used two types of cavities,
holes in e sides of dead trees ard holes in the 1ops of stumps. In large deciducus trees,
the nests were placed on main branches or crotches at an average height of 5.6 meters.

On offshore cays, vellow-shouldered blackbirds usually placed their nests on main
branches or crotches. On the mainland, birds nested in the open nests or plattorms made
of leaves, grass, cotton, and occasionally paper, string, plastic bags, and twine. Nest cups
were made of grass leaves, stems, and cotton, and were usually lined with fine grass
leaves and stems. Nests on cays were bulkier than those found on the mainland because
they contained large quantities of sargassum (Post 1981a).

In southwestern Puerto Rico, as well as on Mona Island, clutches contained an average of
3 eggs (Post 1981a and Pérez-Rivera 1982). There was no difference in the average
clutch size of birds nesting on islands and on the mainiand, nor between birds using cavity
or open nests.  Lacubation began after the second egg was laid, and hawching was
asynchronous. Only the female incubates and broods, while both sexes bring food and
clean the nest. The incubation period lasts 12 t 13 days and the nestling period ranged
from 13 to 16 days. Yellow-shouldered blackbirds usually rest in ¢colonies and the
distance between nests ranges from 5 to 35 meters (Post 1981a). This author believed that
nesting aggregations resulted from active attraction among birds.
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The yellow-shouldered blackbird is relatively long-lived. Th- annual survival rate for the
adult population in southwestern Puerto Rico has been estimated at 82.4 percent (Post and
Wiley 1977b). Post and Wiley (1977b) calcuiated the annual recruitment rate o be

18.1 percent, which in this case is about equal to the adult mortality ratc. They estimated
that about two blackbirds must be fledged per breeding pair each year for the population
to be maintaired.

Nesting yellow-shouldered blackbirds have used & variety of habitats. The yellow-
shouldered blackbird has been found nesting in the Boquerén Comimonwealth Forest
(BCF) and coastal upland dry forest in southwesiern Puerto Rico, RRNS in eastern Puerto
Rico, and on Mona Island. Other nesting localities such as Guénica, San German, Cabo
Rojo, Salinas, and Carolina have also been reported (Department 1991, Department 1992,
and Post and Wiley 1976). Wetmore (1927) found nests at Laguna Cartagena in Lajas.

In studies conducted by Post and Wiley (1976), yellow-shouldered blackbirds were
described as using eight types of nesting habitats: mud flats and salinas, offshore red
mangrove cays, black mangrove forest. lowland pastures (dry coastal forest), suburban
areas, coconut plantations, and coastal cliffs. However, at the present time, most of these
areas are not being used by the yellow-shouldered blackbird for nesting.

Southwestern Puerto Rico:

Post and Wiley (1976) described the abandoned salinas or salt flats and mud flats in the
coastal mangrove zone as the most important nesting habitat for wne species in
southwestern Puerto Rico. The principal vegetation in these areas was black mangrove
(Avicenma germinans), red mangrove (Rhizophora mangie), and white mangrove
(Laguncularia racemosa) The trees were usually small and were either recolonizing an
area that was once cleared of trees for extraction of salt and subsequently abandoned, or
recolonizing a mud flat, where trees had died from extremely high concentrations of salt
due to poor water circulation. In rhese areas, two types of nest sites were described:

(1) open, cup-shaped nests, placed near the mud or water in small mangrove trees; and,
(2) cup nests placed in a cavity or hollow of 2 dead mangrove.

Wood boxes and PVC pipes have been installed in these open mud flats in Pitahaya and
Parguera (BCF) as artificial nesting structures for the yellow-shouldered blackbird.
According to available data, since 1989 only a few natural nests (nests not located in
artificial structures) have been found in this type of habitat.

The offshore red mangrove cays of La Parguera Reserve in the BCF were also identified
by Post and Wiley (1976) as nesting sites for the species. The small islands are located
approximately 250 to 550 meters from shore. Nests were usually built on the main
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branches of the red mangrove, 0.2 to 4.0 meters above water (Post and Wiley 1976).
Yellow-shouldered blackbirds nesting on offshore islands flew to the mainland to forage.
At present, nesting has not been documented on these cays. The presence of houseboats
and rats, and human disturbance on the rays, among other impacts, may have contributed
to the loss of this nesting habitat.

The dry coastal upland forest in southwestern Puerto Rico (from La Parguera to Pitahaya)
has been reported as nesting habitat for the yellow-shouldered blackbird (Post and Wiley
1976, Department 1986, Department 1989, and Department 1990). Nests have been
observed in large deciduous trees, primarily Gcar (Bucida buceras) and algarroba
(Hymenaea courbaril) found in pastures at the edge of the mangrove forest (BCF). Nests
are usually located from 6 to 9 meters from the ground. As in the black mangrove forest,
pairs nested close together in the same tree.

Post and Wiley (1976 reportec nesting activity at the Interamerican University Campus in
suburban San Germédn. The nests were found on the frends of royal palms (Roystonea
borinquena) which reach 16 to 18 meters in height. Nests were located 12 to 15 meters
above the ground in these palms, which had been planted around the buildings. Nesting
in San German has not been reported since 1976. At present, breeding in urban sites has
been reported in Cabo Rojo and La Parguera (Department 1992).

Post and Wiley (1¥76) reported yellow-shoulaered blackbird nests in the axils of coconut
(Cocos nucifera) and royal palms, particularly at Boquerén, La Parguera, Boca Prieta, and
on Mona Island.

Roosevelt Roads Naval Station:

At the RRNS, in the municipality of Ceiba (eastern Puerto Rico), Post and Wiley (1976)
reported yellow-shouldered blackbirds nesting in dense stands of black mangrove. Nests
were sometimes aggregated and usually located near the fringe of the mangrove forest
along small pools or clearings. The area was heavily affected by Hurricane Hugo in
1989. Only one nest has been reported from RRNS since the hurricane (Department
1995).

Mona Island:

On Mona Island, Barnés (1946) reported blackbirds nesting in cacti in scrub habitat. The
sheer cliffs and caves surrounding the island have been reported as nesting habitat for the
yellow-shouldered blackbird. Post and Wiley (1976) reported that the blackbirds placed
their nests on ledges or in crevices. Pérez-Rivera (1982) observed blackbird nesting on
water-surrounded rocks on Mona Island.



Artificial Structures:

In the late 1970s in the BCF, wooden nest boxes were tistalled in open salt flats in known
yellow-shouldered blackbird nesting habitat in order to increase fledgling success. The
boxes were accepted and successfully utilized by the blackbirds. This allowed the creation
of nesting habitat in areas, -ich as open salt flats, where management activities could be
undertaken. Although the number of shiny cowbird eggs in nest boxes was larger than the
nimber in open natural nests, reproductive success of blackbirds was higher in the box
nests in 1983 (Cruz and Nakamura 1984). The authors indicated that the advantage of box
nesting was that rat (Ratrus rartus) predation was recuced. Thereafter, the boxes
deteriorated and were heavily used by the Caribbean .aartins (Progne dominicensis).

In the mid-1980s, PVC elbows and pipes were utilized to build nest structures which were
placed in breeding areas of the BCF (often replacing deterinrated wooden nest boxes).
These structures were located in mud flats surrounded by mangrove forest. The PVC pipe
nest structures were also accepted and utilized by the blackbirds for nesting. The number
of PVC pipe structures was increased from 30 in 1986, to 190 in 1988, and to 286 in
1950, The number of structures remained the same between 1990 and 1994. During this
period, the percent of nests located in PVC structures as opposed to those in vegetation
also increased from 20 percent in 1986, to 98.7 percent in 1988, and 100 percent in 1990.
From 1990 to 1994, one hundred percent of the nests monitored have been located in PVC
structures. In 1995, two nests were located on mangroves.

Feeding Habi

Little is known about the feeding ecology of the yellow-shouldered blackbird. Wetmore
(1916) reported yellow-shouldered blackbirds probing bucaré (Erythrina sp.) blossoms for
nectar but, in examining 55 stomachs, he found ihat 90 percent of ihe food consisted of
animal matter. Danforth (1926) observed blackbirds on Mona Island taking nectar from
the guama (/nga fagifolia) as well as feeding on the fruits of several species of cacti

(e.g., Cephalocereus royenii). Pérez-Rivera (1980) reported birds feeding on the fruits of
the cactus Opuntia sp. and the threatened higo chumbo (Harrisia portoricensis). Post
(1981a) recorded observations of probing for nectar in the aloe (4loe vera) and yuca
(Manihot esculenta). Lewis (1982) reported seeing blackbirds on Mona Island probing
blossoms of the shrub Croron discolor. Ventosa (pers. comm.) reported 8 yellow-
shouldered blackbirds probing for nectar in maguey flowers (Furcraea tuberosa).

Post and Wiley (1977a) indicated that yellow-shouldered blackbirds and shiny cowbirds
fed in mixed-species flocks around cattle feeding lots, monkey feeders, and in pastures.
Post (1981a) identified the bulk of the food from young birds as arthropods with a trace of
vegetable matter. The arthropods were gathered from the canopy and branches of the
trees, whereas the vegetable matter was obtained at domestic animal feeding sites.
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McKenzie and Noble (1990) indicated that yellow-shouldered blackbirds foraged in
mixed-species flocks with shiny cowbirds and grackles (Quiscalus niger), particularly
when caterpillars were the major food item. Head-down display associated with
allopreening (interspecific preening invitation display) between cowbirds and blackbirds
was described (McKenzie and Noble 1990). They mentioned that these species foraged
primarily on the larvae of Mocis latipes, Melipotis ochrodes, Spodoptera spp., Molipotis
sp., Heliothis sp., and Anticarsia gemmatalis.

On Mona Island, the blackbird's diet consists of both animal and plant matter. According
to Hernandez-Prieto and Cruz (1987), the animal food consisted mainly of arthropods; and

-plant material consisted mainly of fruits, pulps, seeds, and nectar of 16 identified families
and 23 genera. These authors reported that, on both Mona and Monito islands, the
federally-listed Harrisia portoricensis was the most important plant in the yellow-
shouldered blackbird's diet. Other plants important in the diet were Cissus trifoliata,
Ficus citrifolia, and Lantana involucrata.

K or Listi

Post and Wiley (1976) determined that the decline of the yellow-shouldered blackbird
populations was caused by a number of factors, including extensive brood parasitism by
the shiny cowbird, nesting and feeding habit~t destruction, predation by exotic mammals,
and diseases.

Shiny Cowbird Parasitism:

The shiny cowbird, an avian brood parasite, was originally confined to South America,
Trinidad, and Tobago, but during the last 100 years, the species has spread throughout the
West Indies and to the eastern United States (Cruz er al. 1989, Post and Cruz 1993). In
Puerto Rico, the shiny cowbird was first reported in 1955 (Grayce 1957). However, Post
and Wiley (1977a) believed that it may have arrived before then. This species is
distributed throughout Puerto Rico, but it is most common in disturbed lowland habitats,
often in association with agriculture and livestock (Cruz ef al. 1985).

From 1972 to 1975, Post and Wiley (1976) found that 73.7 percent of the yellow-
shouldered blackbird nests in Puerto Rico were parasitized. Post and Wiley (1977b)
reported the yellow-shouldered blackbird to be the main host of the shiny cowbird. All of
the 53 mainland yellow-shouldered blackbird nests examined in 1975 (35 at the BCF and
18 at the RRNS) were parasitized by shiny cowbirds. In contrast, they found that only
three of 19 nests on offshore La Parguera (BCF) were parasitized from 1972 to 1975.

From 1975 to 1981, ninety-three percent (152 of 164) of the yellow-shouldered blackbird
nests examined in mangrove habitats of the BCF and the RRNS were parasitized by
the shiny cowbird (Wiley 1987). In 1982, all of the 44 blackbird nests examined by
Cruz er al. (1985) in both areas were parasitized. In 1983, a total of 94.8 percent of the
blackbiid nests studied in BCF were parasitized by cowbirds (Cruz and Nakamura 1984).
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As reported by Post and Wiley (1976). the extensive nest parasitism of the yeliow-
shouldered blackbird by shiny cowbirds was the most crucial factor in the decline of the
blackbird in Puerto Rico. Brood parasitism by the shiny cowbird reduced the
reproductive output of the yellow-shouldered blackbird (Post and Wiley 1977b). The
reduced productivity at parasitized nests resulied mainly from puncturing and breaking of
host eggs by female cowbirds.

According to Post and Wiley (1977b), the effects of brood parasitism in RRNS were more
severe than in BCF. In BCF, they found that 35 nests produced 27 blackbirds and

24 cowbirds; however, in RRNS, 18 nests produced only three yellow-shouldered
blackbirds, but 17 cowbirds. The low level of yellow-shouldered blackbird production at
RRNS was directly related to brood parasitism by cowbirds. Post and Wiley (1977b)
concluded that the production of blackbirds at BCF and RRNS was below that needed
(two blackbird fledglings per breeding pair each year) for population maintenance.

A summary of breeding success of yellow-shouldered blackbirds and degree of parasitism
by the shiny cowbird at BCF and the RRNS between 1975 and 1981 is presented in

Table | (Wiley 1987). The percent of successful nests (a successful nest was described as
a nest from which at least one chick fledged) in both areas was very similar, but under

50 percent. In RRNS, a lower percent of hatched eggs and a lower rate of fledging
success (number of fledglings per number of eggs) were found during this period. These
lower values may be related to the higher number of parasitized nests found in that area.

In contrast to the data from Post and Wiley (1977), which showed that non-parasitized
blackbird nests had higher nest success than parasitized nests, Wiley (1987) found no
better nest success in non-parasitized nests than at parasitized nests in both study areas
(Table 2). Wiley (1987) compared the clutch size (mean number of eggs per nest),
hatching success (mean number of eggs hatched per nest), and fledging success (mean
number of chicks fledged per nest) at parasitized and non-parasitized nests at both study
areas, and he found that in BCF, the clutch size of blackbirds was larger in parasitized
nests. In both areas, parasitized nests hatched more chicks. The yellow-shouldered
blackbird in BCF had higher fledging success in parasitized nests than in non-parasitized
nests.

A summary of breeding success of yellow-shouldered blackbirds and degree of parasitisin
by the shiny cowbird at BCF in 1983 is presented in Table 3. Unlike the previous study,
where the study areas were mangrove forests only, Cruz and Nakamura (1984) included
data on nests in wood boxes (52 nests in manzroves, | X in trees or cacti, one in a natural
cavity, and 11 in wood boxes). Negative ef{~ris of parasitism on the fledging success of
the yellow-shouldered blackbird were found in the breeding season of 1983. Cruz and
Nakamura (1984) found a lower percent of fledging success than was found by Wiley
(1987) in the parasitized nests in the same region. This low fledging success was



Table 1. Breeding success of yellow-shouldered Blackbirds in RRNS and BCF from 1975
to 1981 (Wiley 1987).

| Yellow-shouldered
| blackbirds

| Total # active nests (TAN)

| Total # successful nests (TSN) 37 26
| % successful nests (SN) 38 39
| Total # eggs (TE) 248 163
Total # eggs hatched 48 60
% hatching success (HS) 19 37
| Total # fledglings (TF) 12 30
% fledging success (FS) 5 18
| Fledglings/suce. nest 0.3 1.2
Nests parasitized 93 59
| % parasitized nests 95 89

| Fledglings/successful nest 5 18
TAN = at least one egg was laid
TSN = at least one chick fledged
SN = (TSN/TAN) x 100

FS = (TF/TE) x 100



Table 2. Comparison of clutch size, nest success, ha'ching success and fledging success
in parasitized and non-parasitized nests in RRNS an¢ BCF (Wiley 1987).

Parasitized Nests

Non-parasitized Nests

RRNS

BCF

RRNS

BCF

Clutch sire

2.63

2.62

3.0

2.5

Nest success

0.5

04

0.2

0.1

Hatching
SUCCEsSs

49

98

40

29

Fledging
Success

A1

A7

14

40

.29




Table 3. Breeding success of yellow-shouldered blackbirds in the BCF
in 1983 (Cruz and Nakamura 1984).

Yellow-shouldered blackbird

Active nests 58

Nest success (NS) 0.41 (24/58)

Fledglings/active nest 0.74 (43/58)
| Fledglings/successful nest 1.79 (43/24)
| Fledglings/eggs 0.29 (43/150)
| Eggs hatched/eggs laid 0.32 (48/150)
| Eggs/active nest (EAN) 2.69 (148/55)
| Cowbird eggs/active nest 2.78 (153/55) |
| (CEAN)
| % Parasitized nests 95 (55/58)

NS = fledged at least one blackbird young
EAN= 55 active nests containing at least one blackbird egg
CEAN = 55 active nests containing at least one cowbird egg



primarily related to the high prevalence of shiny cowbird parasitism. Cruz and Nakamura
(1984) stated that host egg puncturing and breakage of host eggs by shiny cowbirds were
the main factors in the decline in numbers of blackbird eggs hatched.

Although 61 percent of the resident passerine species in mangrove areas in Puerto Rico
have been found to be parasitized by the cowbirds, the yellow-shouldered blackbird is
considered to be its primary host (Cruz er al. 1985). Some factors have been identified to
explain the cowbird's preference for the yellow-shouldered blackbird. The shiny cowbird
apparently is not recognized by the yellow-shouldered blackbird as a potential threat, and
therefore, the blackbird does not attack it with the same intensity that it attacks other
species that it may recognize as competitors or nest predators (Cruz er al. 1985). Post and
Wiley (1977b) mentioned that the conceatration of cowbirds on the southwestern coast in
the summer coincides with the breeding season of the yellow-shouldered blackbird. A
combination of factors has been identified by Post and Wiley (1977b) to explain the
parasitism of blackbirds by cowbirds. These include the behavior of the cowbird as an
expanding population, the close taxonomic relationship of host and parasite, similarity of
size and color of eggs, lack of cryptic nesis, colonial nesting patterns of the yellow-
shouldered blackbird, low nest attendance, and other ecological similarities.

Although cowbirds have been reported from Mona Island, cowbird parasitism of
blackbirds on Mona Island has not been observed (Herndndez-Prieto and Cruz 1987 and
Hernandez-Prieto and Cruz 1989).

Habitat destruction:

The feeding and nesting habitat of the yellow-shouldered blackbird has been extensively
reduced since 1900 The utilization of extensive acreage of coastal forest for the
monoculture of sugar cane, and its subsequent deve'opment for housing due the decline of
the sugar cane industry, reduced the feeding habitat available to the species. In addition,
the extensive utilization of the lowlands for industrial, residential, and tourist development
has reduced significantly the yellow-shouldered blackbird's nesting and feeding habitat.
Cruz er al. (1989) mentioned that forest fragmentation creates small patches of forest
surrounded by open habitat, thus increasing the forest edge habitat available for cowbirds.
Cowbirds tend to utilize edge habitat for feeding and nest searching. Habitat
fragmentation, by increasing the ratio of patch perimeter to area, greatly exacerbates the
problem of cowbird parasitism (Wiley 1982 and Cruz er al. 1989).

Nest Predation:

The introduced rat (Rartus rattus) and the mongoose (Herpestes auropunctatus) are
widespread in lowland Puerto Rico. Rats are an important predator of yellow-shouldered
blackbirds. Post and Wiley (1977a) documented loss of yellow-shouldered blackbird nests
due to rat predation. Cruz and Nakamura (1984) reported that nest predation accounted
for 48 percent of the nests that failed in 1983. They found that ra: predation of yellow-
shouldered blackbird nests increased sharply during July and August, the months when the
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water level receded and exposed peripheral mangroves to dry land. The Department
(1985) documented the presence of rats, mongooses, and feral cats in the BCF and found
some of these animals in cowbird traps and nest boxes. They stated that rats were the
most important predator responsible for the loss of eggs and hatchlings. Since 1989, no
natural nests have been found in the mangroves at the BCF, where predation by rats was
the major cause of the loss of eggs and chicks. In PVC structures, the predation of rats is
controlled by rat excluding devices (metal guards on supporting poles).

Parasitism and Diseases:

Post (19812, 1981b) documented mite infestation in open, cavity, and artificial (boxed)
yellow-shouldered blackbird nests. Blood sucking mites of two species (Ornithonyssus
bursa and Androlaelaps casalis) were found. He mentioned that infestation by mites may
lead to premature deserton of the nest by young birds. The author also found four cases
of adult blackbirds deserting young that were in cavities infested with mites. At present,
the mite infestation is controlled by applying the insecticide Sevin to the PVC pipes.

Studies of the factors leading to the decrease of island species have implicated fowl pox as
a potential problem (Amadon 1950). Post (1981b) reported that 19 percent of the
blackbirds examined from 1974 to 1975 were infected with avian pox and that infected
birds had a significantly lower survival rate than uninfected birds. A record for the
nematode Acuaria sp. was reported by Whittaker er al. (1970). At Mona island, avian
pox was otserved on two yellow-shouldered blackbirds in March 1994 (F. Lépez, pers.
comm.).

The Department, through a Cooperative Agreement with the Service, has been conducting
a program for the control of shiny cowbirds and the monitoring of yellow-shouldered
blackbird reproduction in southwestern Puerto Rico, specifically in the BCF, for the last
13 years (from 1982 to 1995). The yellow-shouldered blackbird program has been
conducted under the Section 6 Endangered Species Program since its establishment in
1984. In 1984, the Department established an office in the Cabo Rojo National Wildlife
Refuge to monitor yellow-shouldered blackbird reproduction and conduct a cowbird
control program.
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Objectives of the Program:

The principal objectives of the program are the following: (1) to monitor reproductive
success of the yellow-shouldered blackbird and associated shiny cowbird populations in
artificial structures, (2) to trap and remove shiny cowbirds; (3) to install and monitor
artificial nest structures for the yellow-shouldered blackbird to increase its population;
(4) to control rats and mites that affect the reproductive success of the yellow-shouldered
blackbird; and, (5) to monitor yellow-shouldered blackbird populations.

Areas of reproduction are located primarily in mud flats surrounded by “lack mangrove
forests at the BCF (from La Parguera to Pitahaya). In 1990, a design of 286 artificial nest
structures (PVC straight and elbow pipes) in nine reproduction areas in southwestern
Puerto Rico was implemented. The distribution of artificial strvctures was altered in
1995. The Department removed all the PVC pipes used two or more times by the
Caribbean martins in the previous § years and replaced them with PVC elbows. The
elbows had not been heavily used by martins throughout the history of the project. In
addition, some groups of artificial nesting structures, located in open areas, that were
taken over by Caribbean martins, were relocated inside mangrove forest. The purpose of
the new design was to minimize the interference of Caribbean martins with yellow-
shouldered blackbirds. No Caribbean martins had been reported in mangrove forests by
Department personnel (Department 1995). A total of 58 PVC elbows was installed and
nine groups of structures were relocated. Another 14 structures (seven PVC elbows and
seven PVC straight pipes) were placed randomly inside a new mangrove area (fastened to
mangrove trees) without rat exclusion devices. The main objective of this new design was
to promote nesting in natural habitat, as well as to measure the incidence of predation of
yellow-shouldered blackbird nests in mangroves.

Since 1988, reproduction has been heavily manipulated, including removal of shiny
cowbird eggs and chicks from artificial structures, placement of rat guards, and dusting
of mite infested nests with insecticide. To evaluate the breeding success of the yellow-
shouldered blackbird in the artificial nest structures, these are visited at least once a week.
The Department has gathered data on the number of nests parasitized by the shiny
cowbird, number of shiny cowbird eggs per nest, number of yellow-shouldered blackbird
cggs per nest, number of shiny cowbird fledglings, and number of yellow-shouldered
fledglings. Predation and harassment by rats, Caribbean martins, and other species, and
infestation with mites were monitored and evaluated.

Number of Nests (1985 - 1995):

The number of yellow-shouldered blackbird nests located in the BCF increased between
1985 to 1995 (Figure 3). Figure 3 includes both natural and artificial nest structures.
Since 1990, the number of nests located increased dramatically when compared with
previous years. One possibie reason for this increase is the large number of PVC




Figure 3. Number of nests, Boqueron Commonwealth
Forest, 1985 - 1995.
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structures placed since 1988 in the nesting areas (Tubie 4). The number of artificial
structures doubled from 1986 to 1990, resuiting in an increase in number of structures
used for nesting. The percent of use increased from 7.4 percent in 198¢, to 24.1 in 1990.
Although the number of artificial structures has remained almost the same from 1990 to
1995, the percent of use increased to 68.4 percent in 1995, the hi -t percent use in the
11 years of the project.

The types of structures used by yellow-shouldered blackbirds for nest construction have
changed curing this time (Figure 4). Artificial structures were not heavily used by the
yellow-shouldered blackbird through the early 1980s. More than 75 percent of the nests
studied in 1985 were found in vegetation, with natural stumps be: 1g the most important
nesting sites for the species. Nest boxes were not heavily used by the yellow-shouldered
blackbird due to the deterioration of the boxes and the distv Lance by the Caribbean
martin in these structures. In 1986, the mangrove forest of the BCF was the most
important nesting habitat for the blackbirds. This trend changed in 1987, when almost
50 percent of the nests were located in PVC structures and wood boxes were not used by
the species. Although some nests were found 'a vegetation in 1989 and 1990, more than
75 percent of the nests located were in PVC structures. This change in use of sites for
nest construction may have been a response to the increased number of PVC structures
placed in 1988 and the establishment of a new design for the location and distribution of
artificial PVC nest structures in the nesting areas. In 1988, one nest was located in a
post, and the remaining 77 nests were located in PVC. After 1991, almost all the nests
were located in PVC structures, In 1995, two nests were found in the mangroves.

The ~mber of active nests found in the project area increased from eight active nests in
1985, to 229 active nests in 1995 (Table 5). An active nest is defined by the Department
as a nest where at least one blackbird egg was laid. The percentage of active nests has
been maintained at over 60 percent for the 11 years of the study. In 1995, ninety-eight
percent of the nests located were used by yellow-shouldered blackbirds for nesting.

Lower percentages of active nests were reported in 1985 and 1991. The lower percentage
of active nests meant that yellow-shouldered blackbirds invested energy in the construction
of a nest that was abandoned before laying eggs. Disturbance of reproduction areas by
people or by other bird species, or predation of eggs before the nest was monitored, may
have been the principal factors affecting these percentages. Heavy and aggressive use of
nest boxes by Caribbean martins was reported during 1985. Therefore, only two nest
boxes were used by vellow-shouldered blackbirds. This interference with Caribbean
martins in the boxes may have caused the yellow-shouldered blackbirds to use the natural
vegetation for nesting. Five of the eight active nests produced at least one fledging,
resulting in a relatively high percentage (62 percent) of successful nests.

In 1991, thirty-seven of 105 nests were reported as "nests in construction abandoned.”
The Department (1991) related this event to interference by Caribbean martins. They also
reported that 44 percent (30 out of 68) of the active nests were taken over by Caribbean




Table 4. Comparison between the number of artificial structures available for the yellow-
shouldered bl “kbird and