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while in the pes toe I opposesII-V, with II and III
being syndactyl.
This lateral grasping mechanismappearsto be a
particularly clear but overlooked caseof convergence
among these three classesof climbing vertebrates.It
is doubtful that a single name can be usefully applied
to this type of graspingfoot. The further elucidation
of the underlying tendon and muscle arrangements
of the respective groups in which this grasping
mechanismappearsis a fertile area for further study.
My field studieshave been generouslysupported
by the F. M. Chapman Fund, American Museum of
Natural History, the California StateUniversity (Long
Beach)Foundation,and Cyril K. Collins. The study
of Apus affiniswas made possible by a Senior Fulbright Research Fellowship to India and the kind-
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ness of R. M. Naik. S. L. Warter, G. L. Callison, D. G.

ary of birds. London, T. Nelson and Sons.
Mum[, J. 1872. On the genus Colius,its structure
and systematicplace. Ibis 3 (3rd ser.): 262-280.
1873. On the Upupidae and their relationships. Ibis 4 (3rd ser.): 181-208.
NEWTON,A. 1896. A dictionary of birds. London,

Huckaby, and R. J. Raikow made helpful comments
on earlier versions of this paper.
LITERATURE CITED

BERMAN,S. L., & R. J. RAIKOW. 1982. The hindlimb
musculature of the mousebirds (Coliiformes). Auk
99: 41-57.

BOCK, W., & W. DEW. MILLER.

1959.

The scansorial

foot of the woodpeckers,with commentson the
evolution of perchingand climbing feet in birds.
Amer.

Mus.

Novitates

1931:

1-45.

Novitates

9: 13-24.

COLLINS,C. T. 1968. The comparative biology of
two species of swifts in Trinidad, West Indies.
Bull.

Florida

ß 1973a.

State Mus.
Notes

White-throated

11: 257-320.

on survival

Swifts.

and band

Western

Bird

wear

Bander

in
48:

20-21.

1973b. Development of temperature regulation

in the House

Swift.

Pavo

Notes on the food of the Horus Swift

Apus horusin Kenya. Scopus4: 10-13.
DEGABRIEL[,
R. 1980. The physiology of the koala.
Sci. Amer.

243: 110-117.

HARTERT,
E. 1892. Catalogue of birds of the British
Museum, vol. 16. London, Trustees of the Brit.
Mus.

INGRAM,C. 1955. The foot of the young swift Apus
apus.Ibis 97: 149-150.
1958.

Notes

on habits

and structure

of the

GuacharoSteatorniscaripensis.
Ibis 100: 113-119.
1972. The feet of young swifts Apus apus,
callerand affinis.Bull. Brit. Ornithol. Club 92: 96.
LACK,D. 1956. A review of the genera and nesting
habits

of swifts.

Auk

73: 1-36.

LANDSBOROUGHTHOMPSON, A. 1964. A new diction-

A. & C. Black.

PET[RS,J. L. 1940. Checklist of birds of the world,

vol. 4. Cambridge, Harvard Univ. Press.
RAIKOW,R. J. In press. The locomotor system. In
Form and function in birds, vol. 3 (A. S. King
and J. McClelland, Eds.). London, Academic
Press.

BROOKE,
R. K. 1970. Taxonomic and evolutionary
noteson the subfamilies,tribes,generaand subgenera of the swifts (Aves: Apodidae). Durban
Mus.

1980b.

737

ROMER,A. S. 1956. Osteology of the reptiles. Chicago,Univ. Chicago Press.
SCLATER,
P.L. 1865. Notes on the genera and species
of Cypselidae. Proc.Zool. Soc.(London) 39: 593617.

VAN TYNE, J., & A. J. BERGER. 1976. Fundamentals

of ornithology. New York, J. Wiley and Sons.
VAUGHN,T.A. 1972. Mammalogy. Philadelphia, W.
B. Saunders

Co.

ZEHNTNER,
L. 1890. On the development of the feet
of Cypselusmelba.Ibis 1890: 196-200.

11: 1-11.

1980a. The biology of the Spot-frontedSwift
in Venezuela.

Amer.

Birds 34: 852-855.

Received15 October1982, accepted21 March 1983.

The Raising of a Ghost-Spinus cucullatusin Puerto Rico
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The Red Siskin (Spinuscucullatus)has been referred
to in most major works on the birds of Puerto Rico
ever since it was first listed by Sundevall (1869). Recent references have repeated Gundlach's (1878: 207)
statement

that the collector

of the bird

told

him that

the specimen was not taken in the wild but was a
cagebird. Weary of the unwarranted inclusion of the

speciesin the island's bird lists, Leopold (1963: 6)
stated, "Surely, after nearly a hundred years, it is
time that this ghost be laid."
Despite Leopold'slament, the ghost of the Red Siskin was not to succumbfeebly. Biaggi(1970)retained
S. cucullatus
in the main text rather than placing it in
the appendix of doubtful reports, a puzzling inclu-
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sion, as he notes that the bird has no place among
Puerto Rico's avifauna. Perhaps this was all portentous, for it is time that the specter of S. cucullatusbe
raised.

In 1973 R. Cotte, U.S. Fish and Wildlife

Service,

informed me of a site containinga red and blackbird.
Several searchesproved unfruitful. In early 1976 R.
Woodbury, a botanist, related that he had seen a boy
selling cagedred and black birds along a road edge
not far from Cotte's site. On 13 March 1976, follow-

ing several unsuccessfulvisits, I finally observed five
of these birds.

A sketch

sent to the Smithsonian

In-

stitution was tentatively identified as being of a Red
Siskin. At a nearby locality on 2 June 1976, in the
company of E. Litovich and J. Lichi, I twice observed
a female carrying Tillandsiato a nest apparently under constructionin a gumbolimbo (Burserasimaruba).
The tree was on a steep slope, and we were at eye
level with its 15-m-high crown, but Tillandsiagrew
so densely in the tree that it was impossibleto locate
the nest. It was approximately1.5 m below the crown.
We also observeda male, facing another male, issuing a twittering call while its wings were extended
and drooping. This behavior was suggestiveof a recently fledged bird, though one might not expecta
fledgling to be in adult male plumage. We saw approximately 12 birds at this locality and a maximum
of 6 at one time. Males were quite tame. A malefemale pair was collected.
Reportsfrom a similar area about 20 km from my
collecting site suggestthat the specieshas at least a
moderate range bounded by the towns of Guayama,
Coamo, and Aibonito. Specific reference to the sites
of its occurrence

have been omitted

to inhibit

collec-

tors.

The two specimenswere photographed and sent
to the Smithsonian Institution where a mishap resulted in their loss. At the American

Museum

of Nat-

ural History, E. Eisenmannand I positively identified
the photographsas being of Spinuscucullatus.
The Red Siskin is native to parts of northern Venezuela, northeastern Colombia, Trinidad, and Monos
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nus canarius)to produce the long sought after red
factor (Dodwell 1976). The pressureon this bird is so
intense that in assessingits statusKing (1981) suggests that the population's marked decline is "unlikely to be changed until the last bird has been
trapped."
Basedon the threat to this species,consideration
should be given to declaring its range in Puerto Rico
as critical habitat under the U.S. EndangeredSpecies
Act. Additionally, becausethe population in Puerto
Rico may well represent the largest remaining pool
of thesebirds in the wild, further investigationsinto
the statusof the speciesand the possibility of reintroducing the bird into well-protected habitats in its
native

lands should

be evaluated.

Whether the Red Siskin is indigenous or introduced to Puerto Rico cannot be determined

until

is-

land and continental specimensare compared. No
apparent difference was discernible between the
photographedbirds and museum skins, suggesting
that the bird is probably an introduction.
Most of the Island'srecently establishedfinch-like
birds (11 species)are confined to, or appear to have
spread from, urban centers, and all are primarily
coastal,whereas the siskin occursin scrubbyfoothills
well removed from urban areas (Raffaele 1983). The
Red Siskin's peculiar range and particularly the fact
that it is so rare elsewhere

that in recent

decades

it

could hardly have been imported, suggestthat the
speciesis long established.With respect to imports,
for the 5 yr from 1968to 1972,recordsof birds brought
into the U.S. indicate that only 20 Red Siskins arrived, all in 1970 (Clapp and Banks 1973a, b; Clapp
1975). Although the establishment of S. cucullatusin

Puerto Rico could reasonablyhave occurred in the
late 1940'sor 1950's,the bird was alreadyrare by that
time. An equally strongargument can be made for it
having become establishedin the 19th century. Sundevall's specimen indicates that the Red Siskin may
have been imported to the island over a century ago.
Additionally, it is not inconceivable that the bird
could have gone unnoticed for that length of time.
Gundlach was the first naturalist who might have

and Gaspareeislands(de Schauensee1970). It is extremely rare throughout its range, last being record-

discovered

ed in Colombia in 1947 (de Schauensee 1966) and
Trinidad in 1960 (ffrench 1973). It is listed in the
ICBP Red Data Book (King 1981) as endangered. The

11/2yr, but never approachedthe foothills where the
bird occurs.Wetmore (1916), however, spent 10 days
in the vicinity of the siskin's range, and it is ques-

Red Siskin was given endangered statusin 1976 under the U.S. Endangered SpeciesAct and is protected
by Appendix I of the Convention on International
Trade in Endangered Speciesof Wild Flora and Fauna. The endangerment of $. cucullatushas resulted
from intensive trapping pressure for the cage bird
trade (King 1981). Although the specieshas been a
part of that trade since at least the 18th century (as
evidenced by the specimen cited by Sundevall), its
popularity no doubt increasedsignificantly when it

tionable

was

demonstrated

in

1928

that

the

bird

could

be

crossedsuccessfullywith the Common Canary ($eri-

the siskin.

whether

He resided

the bird

would

Other more recent workers

in Puerto

have

Rico for

eluded

(i.e. Danforth,

him.

Mc-

Candless,and Biaggi)residedin Puerto Rico for many
years,but it is apparent from their writings that they
concentrated

their

efforts in other localities.

I carried

out intensive fieldwork in Puerto Rico for nearly 3
yr before even hearing of the bird. The casesof the
Puerto Rican Whip-poor-will (Caprimulgusnoctitherus),missing from 1888 to 1961, and the Elfin Woods
Warbler (Dendroicaangelae),which was only first describedin 1971,provide the best evidence that a bird
can go undetected on the island for many years.
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Despite the above arguments, I believe the Red
Siskin's establishmentin Puerto Rico most probably
coincided with the period of its heaviest importation.
This probably would have been in the 1930's when
the specieswas still relatively common in its native
lands and there was an extremely high demand for
it amongCanary breeders.Discussionswith long-term
residents in the region where the Red Siskin occurs
could shed additional light on this matter.
Regardlessof the length of time that the Red Sis-
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Rico and the Virgin Islands. Univ. Puerto Rico
Agric. Exp. Sta. Bull. 168.
RAFFAELE,
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will depend on protective safeguards. While the
species may have been a will-o'-the-wisp for ornithologists,we cannot depend on it remaining so for
pet traders.
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The White-bearded Manakin (Manacus manacus)is

a neotropical, primarily frugivorous, lek-mating passerine. The ecology and behavior of M. m. trinitatis
in the Arima Valley, Trinidad has been described
(Snow 1962; Lill 1974a, b). Snow (1962) found the
Trinidad population density to be unusually high
with respectto mainland populationsand suggested
that this was due to either a high proportion of secondary forest, causedby limited clearing and lumbering, or reduced interspecific competition on the
island. Secondaryforest may benefit survival and reproduction, becausemany of the trees abundant in
secondaryforest are prime food sources(Snow 1962)
and there is an abundance of saplings on which the
males depend for their display (Snow 1962, Lill
1974a).
There

has been

little

research

on

M.

manacus in

mainland South America. In this study, a population
of M. m. manacusin virgin rain forest in the interior

of Suriname was comparedto the Arima Valley population with respect to population density, morphology, reproductive behavior, male mating success,and
lek characteristics. At least two resident males, with

display courts near each other, constitute a lek. A
display court is a circular area of forest floor, between
saplings, cleared of leaf-litter by a male. A resident
male successfullydefends his court and a small area
surrounding his court against intruding conspecific
males. [See Snow (1962) and Lill (1974a) for a more

complete description of the lek mating display.] The
lek characteristicsinvestigated in our study include
interlek distance, lek area.. intercourt distance, and

the number of resident males per lek.
Male dispersion in Suriname and Trinidad was
compared and related to the lek characteristicsinvestigated. Male dispersion patterns have been described as a continuousgradient in the degree of male
clustering. This gradient ranges from uniform fields

