COMPARATIVE BREEDING BEHAVIOR AND ECOLOGY OF
THE BUSHY-CRESTED AND NELSON SAN BLAS JAYS

Jou~ WiLLianm Harpy

The Bushy-crested Jay (Cyanocorax melanocyanea) is a resident of open,
mesic highland forests of Central America from Guatemala to Nicaragua.
The Nelson San Blas Jay (C. sanblasiana nelsoni) occupies tropical deciduous
woods and open palm wood plantations of foothills and lowlands of the Pacific
slope of Mexico from Nayarit to Guerrero. Each species occurs in flocks
throughout the year and is communal in reproductive habits. I have previ-
ously written of their systematic and phylogenetic relationships (Hardy 1961.
1969). their habits in following army ant swarms (Hardy 1974a), the ontog-
eny of plumage and softpart color change as well as sexual differences
(Hardy 1973), and their displays and postures (1974b).

Communal breeding strategies are not rare in neotropical jays and this level
of sociality may be primitive in the ornate line (Hardy 1974b). The studies
reported here show that C. melanocyanea and C. sanblasiana nelsoni are so-
cially reproductive, with helpers at the nest ranging from juveniles to adults,
more than one adult incubating a single clutch. and mutual assistance in C. s.
nelsoni by breeding pairs of the same social groups.

STUDY AREAS AND METHODS

Field study of the Bushy-crested Jay took place from 12 to 20 June 1969 on the
grounds of the Hotel Santa Maria de Ostuma, 10 km north of Matagalpa, Nicaragua.
I studied the Nelson San Blas Jay from 12 June to 1 July 1970 in lowlands near Las
Varas, Nayarit, Mexico.

Nests were located and activity patterns studied at both sites. Birds were caught in
mist nets and marked with paint for individual recognition. Some were recaptured later
in the study for retention in captivity: the captives in an aviary provided information on
reproductive roles not clearly revealed in the wild. Some young birds were also captured
for examination. Specimens were collected for examination of stomach contents, repro-
ductive status, sex. and for preservation as skins, skeletons, and in liquid. All specimens
preserved are in the Moore Laboratory of Zoology. Occidental College. Besides direct
observation, I made still and motion pictures of the birds’ activities and recorded their
voices. After mapping the physiographic and vegetational features of the study plots, I
studied ranges of the flocks within them.

Bushy-crested Jay study area and habitat—Santa Maria de Ostuma lies at 1200 m
elevation on the Pacific complex at the western confluence of the Cordilleras Isabella
and Dariense on the slopes of the mountain. Luxuriant cloud forest cloaks the Caribbean
exposure and spills over the crest about 3 km up the mountain trail from the hotel,
losing its tree fern component in the process and merging in ecotonal fashion with the
mountain tropical evergreen forests at just below 1200 m. This is at the lower edge of
the study area. Much of the study site has the large trees of the cloud forest, but the
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Fic. 1. Map of the Bushy-crested Jay study site at Santa Maria de Ostuma, Nicaragua.

subcanopy layers of vegetation have been removed and largely replaced by coffee trees
(Fig. 1). I made no attempt to identify the tree species of the native forest.

The study site vegetation is evergeen and although there may be little rain from
November through May, it can rain anytime and there is never a period that one could
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classify as a dry season (Vivo 1964:210-211). During this study the temperature
was remarkably constant, between 19.5° and 22°C day and night. Rain fell almost daily,
mainly as brief heavy showers in the afternoon or at night.

The Bushy-crested Jay was abundant in the disturbed forest and could be found less
commonly at times around old clearings made for growing corn or along open cattle trails
in the relatively undisturbed cloud forest, especially when flocks were feeding young.
This jay did not occur in the undisturbed forest or, during the breeding season at least,
in the tropical forest at lower elevations.

San Blas Jay study area and habitat.—Las Varas, Nayarit, is near sea level at the
boundary between coastal lowlands and the low hills. The former area originally supported
a luxurious tropical deciduous to semi-evergreen forest. Now the native palms, Acrocomia
mexicana and Orbignya cohune, grow not only wild but are extensively planted and grow
in partially wild stands reproducing themselves. There is also other cultivation, mostly
corn and grazing land. Nuts of O. cohune are harvested for their oil. I estimated that
more than half the lowland in the vicinity of the study area was in palm growth; the
remainder was about half small, partially disturbed plots of forest (second growth, even
here with some palms) and half corn fields and pasture. Small sluggish streams and
hayous are scattered through the land. Fig. 2 shows the habitat at the same site.

The tropical deciduous woodland on the foothills may have a species composition much
the same as that of the adjacent lowlands, but in the foothills the growth form is more
tortuous and the treces shorter. Thorns characterize many species.

A distinct wet season runs from mid-June to November or December, and a dry season
from January to June (Shelford 1963:445). In the dry season the native forest almost
completely loses its leaves, except for larger trees in the lowlands, especially along water
courses, and some trees along the arroyos in the foothills.

Until 22 July temperature rose daily to the low and mid-30s C in early afternoon and
fell to the low 20°s C at night. Thereafter cloud cover and rain narrowed the range from
high to mid-20’s. Prior to 22 June relative humidity always rose to above 90% at night
and remained above 80% except for a short midday period when it fell to between 40 and
00%. Thereafter daily minima seldom went below 70% in midday. These fluctuations
were great compared to those at the highland study locality. From 12 to 23 June no rain
fell at the study arca. From then on to the end of the study period rains fell almost daily
as heavy afternoon and evening thundershowers. Shelford (1963:445) gives the summer
maximum tempcrature as 39°C in this zone and the period February through April and
November as the driest periods.

The Nelson San Blas Jay was common in the vicinity of Las Varas in the breeding
season in the palm groves, especially where the groves were contiguous with open pasture
and cultivation, and in thicket mixtures of cutover forest and palms. The birds were rare
or absent in the heavier forest; at least near Las Varas my impression was that they
occurred in the foothill woodland only as nonbreeding flocks; therefore they were un-
common there at the time of this study.

Vegetational composition of home ranges—Bushy-crested Jay home ranges spanned
virtually all available habitats except completely undisturbed cloud forest (Figs. 1 and 3).
Coffee plantation composes from approximately 20 to over 50%. Open habitats such as
citrus groves, roadside clearings, and ecotonal areas between them (clear zones on Fig.
1) are all represented. The least frequented habitat was cloud forest with understory
completely cleared (not planted in coffee, probably grazed heavily). Even where group
2 ranged into otherwise undisturbed cloud forest this was only near the edge and along
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Fic. 2. Representative

woodland

of the San Blas Jay study area.
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open trails into the forest. Bushy-crested Jays simply did not inhabit completely un-
disturbed cloud forest.

Nelson San Blas Jay groups 1 and 2 remained almost entirely within the mixed palm-
native broadleaf woodland. Group 1’s nest was on the thicket edge adjacent to an open
corn field. The birds frequently flew out into the field to forage and also retired into the
woodland, keeping higher in the trees. The woodland habitat of group 1 was dense, with
canopy of native trees. That of group 2 was open in the area most frequented, palms
being the tallest trees and other trees comprising the young second growth (Fig. 2).
Group 3 inhabited severely disturbed acacia thicket with scattered palms mingled with
small plots of pasture and roadside thicket. A summary characterization of the preferred
situation based on these 3 groups suggests either variety by contiguity of different habitats
or by internal disturbance of open palm-native broadleaf woodland. Accentuating this,
our patrols of undisturbed foothill woodland revealed only occasional small groups of
clearly nonbreeding jays, while patrols in lowlands several km away from our study sites,
in situations having the variety of several artificial habitats plus roadsides, revealed other
brecding jays. As with the areas of occurrence of the Bushy-crested Jay, the patches of
undisturbed native forest had no Nelson San Blas Jays.

The native woodland in the foothills is virtually leafless in the dry season while the
lowland forests provide the evergreen palms and generally more mesic aspect of the native
woodland. Although the lowland broadleaved forest had adequate cover, it apparently
lacked sufficient diversity and edge for these jays.

Field determination of age, sex, and individual identity—The nature of ontogeny
(Hardy 1973) in these jays makes it possible to distinguish age and sometimes sex and
individual identity in the ficld—a boon to accurate study even when birds cannot all
be captured and marked. In C. melanocyanea, juveniles have a dull grayish cast to the
plumage, horn-colored bills, and dark irides. Yearlings have black bills and dark brown
irides. Two-year-olds and older birds have black bills and yellow irides. In the hand, 2-
year-olds can probably always be distinguished from older birds by the presence of a
particolored bill interiorly. Older birds have solid black bills inside and out. Juvenile
C. s. nelsoni have a yellowish horn-colored bill, dark irides, a tall erect fronto-nasal crest,
and the grayish cast to the plumage. Yecarlings have a particolored bill, the tall crest,
and dark irides. Three-year-olds secmingly still have dark irides but these begin to
change and may be slightly lighter than iris color in 2-year-olds. Though the Dbill is black
exteriorly, it is pale or particolored interiorly. Adults may have no crest or 1 or 2 wispy
crest feathers (a highly variable feature often useful in distinguishing individuals in a
communal group) and black bills inside and out. Adult females have pure yellow irides,
while males have brownish or greenish-yellow irides. This difference is sometimes visible
through a binocular and useful when one becomes acquainted with a group under study.
Non-overlapping weight differences of adult males and fcmales (males more than 117 g,
females 92-113 ¢g) facilitate sexing captured birds.

BREEDING BIOLOGY

General Pattern of Breeding Behavior

The Bushy-crested and Nelson San Blas jays exhibit communal social sys-
tems in reproduction. A nucleus pair presumed to be the functionally re-
productive pair, was sometimes detectable with respect to a nest. In C. melano-
cyanea, the adult flock size of the best studied group seems to have been 11,
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Fic. 3. Boundaries of communal group ranges of the Bushy-crested Jay.

based upon the estimated number of birds beyond juvenile age feeding young
at nest 2. Other approximately equal numbers of adult and first year birds
formed neighboring flocks, in the other areas shown on Fig. 3. At nest 2 of
C.s. nelsoni, 4 or 5 adults (including at least 2 males and 2 females) formed
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the main group, while at nest 3, 2 adult males and 2 adult females formed the
basic communal group. Each group also had a yearling member. The fifth
adult at nest 2 was rarely seen. It is probable that each of these groups had
suffered some diminution by trapping, as I saw a trapper in the vicinity of
number 2. Thus, at least 5 or 6 birds normally form these flocks.

Communal groups in both species have at least 2 partly overlapping nesting
periods in the breeding season. I have no evidence for more than 2. I studied
both species toward the end of the first period and while the second was well
underway. At the beginning of each study period in early June, nestbuilding
or incubation was underway, while nestlings or fledglings were being cared
for by the same communal groups. The communal group seems to center its
attention around one nest at a time but in the Bushy-crested Jay, nests 1 and
8 were simultaneous second-period nests of a flock caring for a single brood
of fledglings. At nest 2 four grown fledglings were partially dependent on the
communal group for food, and this group of 11 adults plus the 4 juveniles (or at
least 3 of them) were attending a nest containing 4 young. At San Blas Jay
nest 2, | suspected that the one adult female who rarely appeared at the nest
was incubating at another nest nearby, but I was unable to verify this. At
nest 3 the incubating female represented the second nesting of the group, for
her attendants plus another adult female that occasionally replaced her on the
nest were caring for fledglings in the immediate vicinity.

Nestbuilding.—In both species each nest was built mostly by the female
that laid the eggs in it. In caplivity at Occidental College females were closely
accompanied by their presumed mates who also brought nest material to the
nests but played lesser roles in actual construction. Indeed, it seemed that
nucleus females may have been entirely responsible for nest construction
most of the time. Other jays in the aviaries carried nest material around,
visited the nests. and sometimes removed nest materials, but they contributed
little if anything to nest construction. It seemed to me from this fact that the
aviaries were creating artificial situations to a certain extent. by forcing in-
dividuals that would not have been normally involved in nestbuilding in the
wild into proximity of the nests during their construction.

The nests of both species are simple accumulations of sticks with finer twigs
composing the lining. The nests are very sparsely built and in the Bushy-
crest may virtually disintegrate by the time the young fledge. The nest of the
San Blas Jay is slightly sturdier than that of the Bushy-crest and composed
of half again as much material.

Nest 2 (Fig. 4) of the Bushy-crested Jay was collected after the young
fledged. It was typical of the ones we saw and measured as follows: total
width. 17-20 cm: width of cup, 10 em: maximum depth of cup, 5 cm (but
probably slightly deeper when new): total nest depth, less than 10 ¢cm but
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Fic. 4. Nest of Bushy-crested Jay in a coffee tree.

nest 8 was much deeper, for nest situation determines this. This nest was
constructed totally of twigs and coarse rootlets. There was no grass, moss, or
plant fiber. The outer shell of coarse sticks was 2-5 mm in diameter and
10-30 cm in length. The rounded inner portion was composed of finer sticks
5-15 em long and 1-3 mm in diameter and finer rootlets—but not so fine
as to make a soft cup lining. The depth at center was approximately 2.5 cm.
The nest generally appeared very flimsy and small for the bird. Except at
center bottom of the cup where eggs rest, one could see through even the
new nest.

Table 1 gives heights of nests of both species.

All active nests of the Bushy-crested Jay were in coffee trees within planta-
tions. Nest 1 was in a young plantation where the trees were densely planted
and from 2 to 4 m in height. Nests 2 and 8 were in a plantation where the
trees were 3 to 6 m apart and from 3 to 6 m in height. Nest 10 was in an
abandoned plantation being reclaimed by native understory vegetation. All
but one of the inactive nests, none of which was definitely known to be a
jay nest (although all were strongly believed to be), were at edges of clearings

in the forest (3—-7). Number 9 was near 10 in an overgrown coffee plantation.
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TapLE 1

HercuTs OF NEsts (M) OF NELsON SAN Bras AnNp BusHY-CRESTED JAYs

Nest Number

Species 1 2] 3 4 5 6% 7 8% O 10%*
San Blas 5.5 3.0 3.0
Bushy-crested 3.8 2.4 4.0 5.5 4.0 4.0 38 4.3 1.5 5.9

* Inactive or unsuccessful nests.

Nest 1 of the San Blas Jay was in a tangle of vines near the top of a thicket-
edge tree of the palm woodland within 1.5 m of a corn field. Nest 2 was in
a crevice at the base of dead fronds of a palm standing in acacia thicket
surrounded by second-growth woodland and pasture.

Egg-laying and the clutch.—The clutch in both species is produced by one
female at each nest, judging from the small clutch size and observations of
laying in one female of each species in captivity in aviaries containing other
adult females. From data on captive birds, eggs seem to be laid partly on
successive days or every other day, even within the same clutch. The shell
colors of the 2 species (as well as of other species in the subgenus Cissilopha)
are probably unique in New World jays. They are a pale pinkish buff base
overlaid with irregular stippling and mottling of reddish-brown.

In the 2 nests of the Bushy-crested Jay (1 and 8) containing full clutches
being incubated, the clutch sizes were 4 and 3, respectively. A third nest con-
tained 4 nestlings. No nests containing eggs in the Nelson San Blas Jay were
examined in the wild. The nest (1) where incubation behavior was watched at
length could not be checked without chance of dislodging it. Nest 2 was dis-
covered with 4 nestlings. Nest 3 was not checked until after the young
hatched when it had 3 hatchlings.

Care of Eggs and Young in the Nelson San Blas Jay

Incubation and associated activities—There are few data on length of
incubation of the Nelson San Blas Jay. One female in captivity took 17 days
to incubate 2 eggs successfully. Observations of Yucatan Jays, C. yucatanica
(Raitt and Hardy. ms), suggest 17-18 days as a probable incubation period
for that species.

I studied 2 nests of this species during incubation in the wild in 1970 (nests
1 and 3). At each of these the participating individuals were distinguishable
by phenotypic features. so that our failure to capture and mark any but the
nucleus female and a male at nest 3 was mitigated. Observation at nest 1



















































