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EXPEDITION OBJECTIVES, ADMINISTRATION AND PROGRAM
Objectives

Within the main aim of the expedition detailed objectives were established and
used to plan the program. An important factor was the wide range of
experience of the members of the expedition, and following RAFOS policy, the
expedition included both those with experience and novices. It was therefore
necessary for each team to spend some time becoming familiar with new species.

The objectives were as follows:
Undertake ornithological and arduous training in the form of living,
working and trekking in jungle and swamp, particularly near Guacamallo
Bridge and Salamanca Camp.

Obtain biometric and other data on all birds observed and netted - in
particular hummingbirds, Trochilidae and woodcreepers, Dendrocolaptidae.

Net for rails, Rallidae at Big Falls Ranch.

Collect ectoparasites, flies, nests and eggs (deserted).

Collect dead specimens of birds, reptiles, small mammals and molluscs.
Visit a caye

Visit Union Camp and the Sarstoon River and survey the Cockscomb Basin
and Cockscomb Mountain Range.

Find a Scarlet Macaw and a Sun Bittern.
Administration

British Forces Belize provided equipment and rations, and accommodation when
the expedition was not in the field. W.ithout this enormous support the expe-
dition would not have been possible.

Communications 244 Sig Sgn of Brize Norton provided a signalman on detachment
on each team, and PRC 320 HF radios.

Movement Spare concessionary seats were available on scheduled RAF flights,
and the advance party traveled to Belize on 17 Feb &l. The remainder of
Team A arrived on 24 Feb &0. Team A left Belize on 18 Mar &9, having briefly
handed over to Team B, who arrived in Belize on the same aircraft. Team B
departed Belize on 11 Apr &9, four days later than originally planned because
force changeovers delayed the scheduled aircraft.

Health The expedition was not hampered by serious medical problems although
there were several minor problems which are described later in Annex D,
“Living and Working in the Belize Jungle™.



Outline Program

Team A

17-24 Feb APC — Adv Party Preparations

24-27 Feb APC, Altun Ha and Belize City area

28— 2 Mar Big Falls Ranch

3—4 Mar Mountain Pine Ridge
5 Mar APC — resupply

6—12 Mar Salamanca and Jimmy Cut

14—16 Mar APC, Northern Lagoon and CayeChapel
17 Mar Depart Belize

Team B

17—19 Mar APC, Altun Ha and Belize City area

20—-23 Mar Big Falls Ranch

24—-26 Mar Guacamallo Bridge and Mountain Pine Ridge
27 Mar APC — resupply

28-29 Mar Salamanca and Jimmy Cut

30— 6 Apr Aguacate

8—10 Apr APC, Northern Lagoon and CayeChapel
11 Apr Depart Belize

A full account of each team’s program can be found at Annex B.
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RECORD OF SPECIES

The list of bird species identified by the expedition is based on daily
records which were taken down each evening from field notes and netting
data. A full record of our observations is at Annex A. Sample notes are
included at the end of Annex A to amplify the evidence on certain species.

A considerable number of photographs of birds were taken and have since
proved invaluable in the positive identification of species. Some records
have been rejected because of a lack of sufficient evidence, and the aim has
been to include only those species for which good positive identification
can be established. However, for interest and completeness a small number
of possibles and probables have also been included in the list, but have not
been serialised or included in the total of 301 species identified.

AR status of species recorded during the expedition's 7 weeks in Belize

agrees in the main with Stephen M Russell's 'Distributional Study' of 1964
and the 'Field Checklist of the Birds of Belize' compiled in 1977 by Dora
Weyer and W Ford Young of the Belize Audubon Society (BAS). We found both

of these works to be very useful, although Russell's study needs an update

to include additional species and changes in status. Many of these have been
reported in the BAS monthly Bulletins, and are supported by our observations.
In addition, our records from the more inaccessible areas of the south and
south west and Tony Hutson's netting data reveal other changes not yet
documented.

Although the list of species gives our results in detail, the more interest-
ing records include CHUCK WILL'S WIDOW Caprimulgus carolinensis, which was
recorded for the first time in Belize when it was heard early one morning at
Aguacate. At Union Camp, species considered to be rare such as SLATE-COLORED
SOLITAIRE Myadestes unicolor and STRIPE-TAILED HUMMINGBIRD Eupherusa eximia
were seen over such a very short period that they are very unlikely to be
rare in that location. Other species currently considered rare but seen in
the south included DRANGE-BREASTED FALCON Falco deiroleucus (photographed),
COLLARED TROGON Trogon collaris, TODY MOTMOT Hylomanes momotula and LOVELY
COTINGA Cotinga amabilis. Further evidence of breeding was obtained for
LEAST BITTERN Ixobrychus exilis and WHITE HAWK Leucopternis albicollis. Also,
during a short visit to Dangriga a sighting of an AMERICAN OYSTERCATCHER
Haematopus palliatus is believed to be only the second record for the country.
Two small flocks of AMERICAN GOLDEN PLOVER Pluvialis dominica were an inter-
esting sighting of a species that has been added to the Belize List since 1964.

With the limited time we had available we could only begin to scratch the
surface and to realise that there is still much to be learnt about the
Belizean avifauna. Nevertheless, we hope that our records will contribute
in some way to future work.

The 1list of species in Annex A follows the order and names used by Dora Weyer
and U Ford Young in their 'Field Checklist', (1957), and R T Peterson and

E L Chalif in their 'Field Guide to Mexican Birds', (1970). Where local names
are known they have been included in brackets with each species. The status
abbreviations are the same as those in the Checklist: (Courtesy of Russ
Mason's Natural History Tours, Kissimee, Florida).

A = Accidental R = Rare U = Uncommon

S = Spring and Summer Resident

T = Spring or Fall Transient W = UWinter Resident

L = Local N1 = Positive evidence of Breeding

N2 = Believed to breed but no positive evidence

0 = No specimen or reliable photograph

* = Indicates the species was netted and further details are
available in the netting records.

Ph = Indicates a photograph is available
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Hummingbird Research on RAFOS Belize ‘81 Robert D. Powell
Aims

One of the aims of RAFOS Belize ’81 was to find more-complicated hummingbird
communities than those in the United States and to obtain, if possible,
quantitative data to aid in the design of future experiments. Twenty-one
species of hummingbird have been recorded in Belize, of which 13 are known or
strongly suspected to breed. There was thus ample basis for speculating that
interesting associations might be found. Although most species could be
expected to have distinct preferences from evolutionary or ecological grounds,
it was hoped that we would find groups of three or more species which would
exhibit shared preferences to at least some extent.

Background

Recently a new branch of biology has emerged called theoretical ecology. It
differs from other branches of biology in that it seeks to make predictions of
the behavior of ecosystems under given sets of circumstances. The vehicle for
this activity is the description of ecosystem dynamics by sets of differential
equations in the same way that engineers describe the dynamics of mechanical,
electrical and thermal systems. This enables the use of well-known techniques
of analysis to predict the response of the system to various stimuli or impulses.

The hummingbirds,Trochilidae, of the New World, provide an excellent medium for
studies of this type. Hummingbirds maintain a very delicate energy balance from
one day to the next, with characteristically very high energy rates. They are
usually highly visible and are easily attracted to feeders (at least in the
United States) where their caloric intake can be accurately measured. Some
species are highly territorial and very aggressive; others are more retiring.

In short, much behavioral diversity is exhibited in a family which is readily
observed and manipulated and whose feeding habits can be quantitatively determined.

For the past five years, the author has been associated with the work of

Dr Stuart Pimm of the Texas Tech University, Lubbock, Texas. Working with the
hummingbirds of the Chiricahua Mountains of Arizona, Pimm has been able to
explain how hummingbird behavior changes as a function of resource predicta-
bility, resource richness and extraction rates. Essentially, this work has
dealt with what may be termed one-dimensional studies of two-player systems
“one-dimensional” In the sense that only one parameter is changed at a time,

and “two-player” in the sense that in any one experiment there is usually signi-
ficant interaction between only two species. The schematic situation is that
of a large, aggressive species capable of high extraction rates holding terri-
tory against members of its own species and against a smaller species as well.
This behavior is carried on only as long as the cost of defense of the resource
is repaid by the richness and predictability of the resource and/or its sus-
ceptibility to high extraction rates. In each case crossover points can be
exhibited where the costs of defense become prohibitive. At these points the
larger species disappears from the system and the resource is taken over by the
smaller species. Each case can be modeled by differential equations and the
behavior predicted by heuristically seeking the optimal strategy for each species.

Method

The primary method to be used was straightforward birdwatching: find areas of
high hummingbird activity and then set up regular routes through these areas

to be run several times a day for several days. Detailed observations from each
run should eventually yield a picture of concentrations of activity which might
then lead to quantitative experiments.
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In the event such concentrations were indeed found. It was planned to collect
specimens of plants used by hummingbirds, to take series of corolla-length
measurements, to measure nectar-production rates, and to measure the sugar
content of the nectar. The first two of these are self-explanatory. To
measure nectar-production rates, a number of flowers are bagged to remove them
from the hummingbirds’ field of feeding. At intervals the bags are removed
and the accumulated nectar is measured with a micropipette. The sugar content
of the nectar is then measured with a hand-held refractometer.

In addition, attempts were made to attract hummingbirds to feeders. Finally,
the activities of the netting team yielded data on bill lengths.

Results

As expected, we had no difficulty finding hummingbirds in Belize. A summary
of our experience appears at Appendix A. Significant findings were made at

Big Falls Ranch, Altun Ha, and Aguacate Bridge. Our camp at Guacamallo Bridge
(Map Reference BP828657) provided little hummingbird data. This probably
indicates nothing more than that we were not in the area long enough to dis-
cover the areas of concentrated activity. The site at Jmmy Cut (Map Reference
BP004029) was occupied for less than two days and no significant results were
obtained.

At Big Falls Ranch (Map Reference CQ316345) a productive area was discovered

in the extreme northeastern extension of the ranch along a watercourse adjacent
to a large cattle pasture. The stream was choked with Water Lettuce and Pro-
vision Trees, Pachira aquatica. (All plant identifications vide Meg Craig,
resident expert on Belizean flora). The banks were lined with small trees
(5—10m), principally Bri-bri, Inga rodrigueziana, Bay Cedar and Bigthorn Acacia.
Large trees (23-30m) occurred at intervals along the banks. Some of these,

e.g. Swamp Immortal, bore large inflorescences of showy flowers. Almost all

of the big trees hosted one or more large growths of bromeliads and other epiphy-
tes. Climbing vines in the smaller trees provided many flowers. There was very
little in the way of herbaceous flowering plants (“wildflowers™) and still less
in the way of wildflowers specifically adapted for hummingbirds, i.e. with long
narrow corollas.

In this area we had many observations of Rufous-tailed Hummingbirds, Amazilia
tzacatl and Green-breasted Mangos, Anthracothorax prevostii. Knowledgeable
local observers stated that White-bellied and Fork-tailed Emeralds had often
been observed in the same area, but we saw none.

Three Mango nests were found, all within about 115m, all high in Provision
Trees, all with Bri-bri nearly. Females were observed on all the nests, but
only one male was seen in the vicinity of the nests. The Mangos were often
observed feeding among the bromeliads, particularly Aechmea, a prominent plant
with large red bracts. Almost all of our Mango sightings were at considerable
altitudes - 6m or more above the ground. This trend was contradicted, however,
by a capture in the nets at a height of about 1.3m. Only one case of a Mango
defending was observed. A male chased a male of the same species away from a
flowering climber in a Bay Cedar tree. Green-breasted Mangos were observed
feeding in Bri-bri, a tree said by local experts to be beloved of the humming-
birds. The flowers of this tree do not appear to be typical hummingbird flowers;
however, the trees we observed were generous hosts to climbers with long-corolla
flowers.
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The Rufous-tailed Hummingbirds were already well-known to us as the most
numerous and conspicuous hummingbirds in Belize. Here we observed them feed-
ing in Bri-bri trees, Bignonia sp, Solanum sp, and in a honeysuckle-like
climber. Defensive behavior was noted against other Rufous-tails and against
Green-breasted Mangos. Specimens of the major plants were taken.

Altun Ha (Map Reference CQ575638) is an ancient Mayan site featuring partially
restored ruins. The site consists of two large plazas surrounded by pyramids
about forty feet high. The sides of the unrestored pyramids are covered by
dense stands of Hamelia patens, a shrub 1.3—1.7m high bearing red-orange flowers
with long corollas. This rich growth hosted an example of the classic two-
hummingbird community described in the introduction. Rufous-tailed Hummingbirds
were aggressively holding territory against each other and against traplining
White-bellied Emeralds, Amazilia candida. The area offers an ideal set-up for
watching hummingbirds. The pyramids are very steep and the vertical develop-
ment opens the entire field of Hamelia to view at one time. There were six
territories on the one side that | worked, providing almost constant action.

The usual Rufous-tail tactic was to perch on one of the little fig trees which
emerged occasionally above the Hamelia. The birds normally choose a perch near
the uphill boundary of their territories so as to be able to launch attach down-
hill. In a few cases a perch in a low overhanging branch of a big tree was used,
affording an even greater altitude advantage.

White-bellied Emeralds are small, nondescript and unobtrusive. Although no
systematic data were taken, casual observations indicate that the White-bellies
were able to feed at 1-6 flowers before being detected and chased off by the
Rufous-tails. Many fewer White-bellies were found than Rufous-tails.

Altun Ha was the only site where we were able to take quantitative nectar data.
See Table 1. Specimens of Hamelia patens were taken.

Table |
Altun Ha Nectar-Production Data
Hamelia patens

Fifteen inflorescences bagged at 0600. Sunrise 0615. Accuracy +04 L.

0600 0700 0800
Flowers Examined 4 7 7
Average Nectar Volume (L) 1.2 4.5 8.1
Standard Deviation 2.1 4.0
Range (L) 1.0-7.0 3.0-14.9
Refractometer Reading 16.5 19.6

24 corollas measured: Average=19.8mm, SD=1.3, Range 17.8-22.2mm

The location at Aguacate Bridge (Map Reference BN775882) offered great promise
for hummingbird studies. Within 200m of our camp were excellent examples of
primary and secondary jungle and lush riparian habitat. Encouraged by finding
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six species of hummingbird within 36 hours of our arrival, | established a
route incorporating seven spots where hummingbirds had been seen. See
Figure 1 for a sketch map of the study area and the route. The plan was to
spend five minutes at each of the seven stations. With transit time, this
made the route almost exactly one hour long. Five minutes was chosen as the
observation time because 1T no species is observed in that time it means
that to a first approximation the mean time between visits is not less than
ten minutes. Experiments with US hummingbirds led me to believe that if the
mean time between visits is as long as ten minutes, then the resource is not
likely to be significant. In the ensuing three days the route was run eight
times. The data are displayed in Table II.

The final result to be presented is the tabulation of the hummingbird bill-
lengths taken from the netting data. See Table III.

Hummingbird feeders were set out at Jmmy Cut and at Aguacate Bridge.. Feeders
were placed in areas where hummingbirds had been observed feeding. There were
no results at Jimmy Cut, hardly surprising in view of the fact that we were
there for less than two days. At Aguacate Bridge two feeders were in posi-
tion at Stations 1! and 3 for five days. Only one observation was made — a
Rufous-tailed Hummingbird at Station 1 on Day 3.

Table 11
Aguacate Bridge Route Data

Run No, Time Station
and Date 1 2 3 4 5 6 7

1, 0611 RTH
1 Apr 29

2, 0801 LH RTH
1 Apr 29

3, 1500 LTH RTH LH RTH
1 Apr 89

4, 1704
1 Apr 89

5, 0700 2 unk
2 Apr 89

6, 1600
2 Apr 29

7, 0630 LTH
3 Apr &9 2LH

8, 1600
3 Apr 39 RTH

Legend: LH = Little Hermit; LTH = Long-tailed Hermit; RTH = Rufous-tailed
Hummingbird; unk = unknown

When a symbol appears between two columns, it indicates that the observation

occurred in transit between the two station.
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Discussion

Any discussion of the results cannot avoid the judgement that they are

extremely sketchy. This is due to two causes; first, the exploratory nature

of the expedition, and, second, the extent to which our thinking about humming-
birds was preconditioned by our experience in the US. Since none of us had

been to Belize before (save Jenkins' 1979 recce), we were understandably anxious
to cover as many potentially rich bird areas as possible. Each time we moved

to a new location, two or three days were required to find the interesting areas,
leaving only a day or two for serious work. Aguacate Bridge was the exception
to this rule. We were also lucky to obtain so much data at Altun Ha for so
little investment of time.

Table 111
Hummingbird Bill Lengths

Group 1 — measured to base of skull

Species No. Measured Average (mm) Std Dev Range
Band-tailed Barbthroat 3 26.1 3.7 22.6-30.0
Long-tailed Hermit 6 37.9 4.4 29.6-41.5
Little Hermit 1 19.0

Violet Sabrewing 1 29.0

Rufous-tailed Hummingbird 4 21.9 3.2 19.5-26.5
Group 2 - measured to first feather

Species No Measured Average (mm) Std Dev Range
Long-tailed Hermit 2 38.0 1.4 37.0-39.0
Little Hermit 3 21.0 1.0 20.0-22.0
Scaly-breasted Hummingbird 1 22.0

Green-breasted Mango 1 28.0

Common Woodnymph 1 19.0

White-bellied Emerald 1 15.0

Red-billed Azurecrown 1 21.0

Cinnamon Hummingbird 1 21.0

Rufous-tailed Hummingbird 19 21.3 1.3 19.0-23.0

The effect of our US preconditioning showed up increasingly as we moved south.
We had no difficulty understanding the system at Altun Ha; it was essentially
a replication of the hummingbird communities of the American Southwest. At
Big Falls the community we found departed from our previous experience. Here
we found two large species interacting and no small species, or at least none
was observed. It is possible that the small species was overlooked, or that
its importance only shows up later in the season. At any rate, we were clearly
dealing with a system different from any other | have previously encountered.

At Aguacate Bridge we were even more baffled. The data do not admit of any
generalizations at all. The only concentration is that of Little Hermits at
Station 4. All of these observations were of the peculiar “plunging” behavior
also observed in Long-tailed Hermits elsewhere. The behavior consisted of the
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bird emerging from a hidden perch in the interior of a streamside bush, hover-
ing 3-5 body lengths above the water for about a second, plunging in, rising
immediately back up to the hover position, plunging immediately back in, then
returning to its perch. The purpose of this behavior is not known. No flowers
were found in the vicinity of the plunging site. No defensive behavior was
noted. It is therefore difficult to see the significance of this concentration
in the structure of the community. Having dismissed the one concentration, we
are left only with the conclusion that there is an astonishing lack of consis-
tency of behavior in the community. If there is a consistency, it lies in
the salient fact that not one defensive act was observed in any species of
hummingbird at any location on the route or Off.

The usual explanation for nonterritoriality is that the environment is not rich
enough to support the costs of defense. In such a situation, however, we would
expect on the basis of our previous experience that the bigger species would be
displaced. This is flatly contradicted by the fact that the most often observed
and trapped species, the Rufous-tailed Hummingbird, had already been observed to
be highly territorial elsewhere. Going to the other extreme, we might entertain
the novel idea that the environment is so rich that it acts essentially like an
infinite resource. There is no point in defending an infinite resource to any
larger extent than is necessary to assure that you get your turn at it. However,
an infinite resource would surely give rise to very high population densities,
certainly high enough to provide many sightings in a one-hour round. In con-
trast, my rounds averaged less than two hummingbird sightings per hour.

We are left with the inescapable conclusion that one or more important factors
have been excluded from the experiment. In critiquing the study, two areas
leap instantly to mind. First, all the stations were either roadside or stream-
side sites. This suggests that the interior of the forest might play an impor-
tant role. This is almost certainly a factor in the organization of hermits,
who seem to prefer the dark places. Some netting was carried out in the forest
interior, but these results are too sketchy to be useful. The other signifi-
cant suggestion is that activity in the higher elevations of the forest is an
important part of the hummingbird community structure.

In fact, there can be hardly any doubt of it. At all the locations we visited
in Belize we were struck by the absence of herbaceous plants and by the magni-
ficent inflorescences high in the big trees. Many of these trees are bountiful
producers of nectar. Local sources told of varieties which continually drip
nectar during the periods of peak production to the point that a man cannot
stand under them without becoming quickly covered with syrup. These trees must
play an important role in the hummingbird community. This conclusion is butt-
ressed by some of our observations. At Belize River Landing, for example, |
saw a Rufous-tailed Hummingbird defending against two others of the same species
among the large apricot blossoms of a Swamp Immortal tree. On many other
occasions we saw hummingbirds feeding at altitudes so high that we could not
identify them.

If we incorporate the idea of vertical extent of territory, then our ground-
level observations represent activity only at one boundary. It is almost
axiomatic that all defensive activity takes place at the periphery, but that
iIs not necessarily true with three-dimensional territories. In any case, the
boundary at the ground is probably the least important. The idea of three-
dimensional territories can be extrapolated to the hypothetical case of a
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totally arboreal hummingbird, one which never descends below fifty or sixty
feet above ground level.

A final note of discussion is in order on hummingbird feeders. In the western
US, hummingbird feeders are as common as tit feeders in the UK. A bottle is
filled with a sugar solution (usually one part sugar to four parts water). A
stopper with a bent glass tube through it is placed in the mouth of the bottle
and the whole business upended to present a constant supply of syrup to the
birds. Hummingbirds are in our experience intensely curious creatures and will
attempt to feed at any bright object, including a man’s tie. If there is a
hummingbird in the area, it will find the feeder in a day or two. A day or so
later, a dominant hummingbird will have established a territory over it, at
least in the breeding season. Our lack of success with feeders in Belize was
thus hard to understand, but not totally unexpected. Pimm once tried without
success to attract hummingbirds to feeders in Yucatan. It may well be that the
trait of curiosity which is so prominent in the US hummingbirds is an aberrant
behavior occurring only in those few members of the family who breed in the
wildly unpredictable temperate zone. At Aguacate Bridge we met a Mennonite
missionary who lives in San Antonio, not far away. She reported that she has
attracted hummingbirds to feeders and that two conditions seem to be important.
First, ants must be kept away; and, second, the proportions must be just right.
Having said that, she was unable to give me any idea of what the correct pro-
portions are.

Conclusions and Recommendations

We came in search of hummingbird communities different from those in the United
States and we found them. At Big Falls Ranch, we found a community containing
two large hummingbird species, which is a case not covered by the current
theory. At Aguacate Bridge we found a very complicated hummingbird community
which the theory in its present state cannot begin to comprehend. In addition,
we found at Altun Ha a hummingbird community which seems well understood by
the present theory. A most interesting fact is that one species, Rufous-
tailed Hummingbird, strongly contributes to each of these three very different
communities.

A comprehensive research program to investigate the structure of these communi-
ties should be based on the central role of the Rufous-tailed Hummingbird. The
cornerstone of such a program would be physiological studies of captive birds.
Hummingbirds are relatively easy to keep for short periods (on the order of a
few weeks), so that such a project would not be beyond the capabilities of
experienced amateurs.

Next, the botany must be better understood, both in itself and in relation to
the hummingbirds. This is probably best done by the establishment of a transect
in accordance with the common practice of field ecology: a surveyed course is
laid out and all the plants along it are systematically identified. Then regu-
lar bird censuses are taken along the course, noting in detail the plants used
by or associated with the birds.

In the case of the tall tropical forest it is imperative that the transect
include the vertical dimension, as well as the horizontal. This means scaling
the trees to catalog the bromeliads and epiphytes and to make observations of
the birds. Various bits of climbing, caving, and logging equipment would be
necessary. Carrying out such a project at a remote jungle location would almost
certainly fulfill the “adventurous and arduous” requirement for a RAFOS
expedition.
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Finally, it should be clear from this report that what we do not know about
the structure of tropical hummingbird communities far exceeds what we do know.
Therefore, any data at all is highly welcome in whatever form.

Appendix A
RAFOS Belize ’81

Synopsis of Hummingbird Experience

Band-Tailed Barbthroat, Threnetes ruckeri — Experience limited to three netting
records.

Long-tailed Hermit, Phaethornis superciliosus — Commonly observed only in the
south along streams and in the interior of dark woods. Conspicuous but not
numerous. Seldom observed at heights above two metes. Eight netting records.

Little Hermit, Phaethornis longuemareus — Uncommon; most records from Aguacate
Bridge. Prefers streamsides and thickets. Not conspicuous, remains close to
ground. Four netting records.

Scaly-breasted Hummingbird, Phaeoclopa cuvierii - One netted. The Union Camp
team reported them common and holding territory.

Violet Sabrewing, Campylopterus hemileucurus - One netted.

White-necked Jacobin, Florisuga mellivora - Rare; a few sight records in the
Aguacate area and no netting records.

Green-breasted Mango, Anthracothorax prevostii — Locally common. Observed most
readily at Big Falls Ranch where three nests were found. Conspicuous. Most
often found at considerable height feeding on bromeliads. One netting record.

Common Woodnymph, Thalurania furcata — One netted.

White-bellied Emerald, Amazilia candida — Undoubtedly much more common than our
records indicate. Small and inconspicuous, probably consistently overlooked
until late in the expedition. Most easily found as the object of the ire of
a Rufous-tailed Hummingbird. One netted.

Red-billed Azurecrown, Amazilia cyanocephala - One netted.

Cinnamon Hummingbird, Amazilia rutila - Locally common (e.g. Airport Camp).
Very conspicuous; addicted to showy flowers of ornamental plants. Never ob-
served more than a hundred yards from habitations. One netted.

Rufous-tailed Hummingbird, Amazilia tzacatl - Commonest hummingbird; widespread
and numerous. Observed at every study location on every day. Pugnacious, often
observed vigorously defending. Feeds on a wide variety of plants at heights
ranging from ground level to high in the tall trees. Twenty-three netted.
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sms
Sticky Note
The “Common Woodnymph, Thalurania < note spelling correction of the genus> furcata” is probably Crowned (Violet-crowned) Woodnymph, Thalurania colombica.

sms
Sticky Note
For “Red-billed Azurecrown” read “Azure-crowned Hummingbird, Amazilia cyanocephala”.





























































sms
Sticky Note
The text for species 74 was illegible in the original copy; it has been replaced by text from another document … hence the difference in the quality and density of the text.
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