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Nearctic passerine fall migration in central Belize.-Although migration acrossthe Gulf
of Mexico is now an acceptedphenomenonfor many birds that breed in the Nearctic (Lowery
1951, Stevenson 1957, Buskirk 1980), little is known about specificroutes, landing areasin
fall (Paynter 1955, Rogerset al. 1986, Bossong1988), stagingareasin spring (Rogerset al.
1982), wintering areas, or habitat corridors for transients. Paynter (1951) estimated the
minimum number of birds that arrived on the Yucatan peninsula during fall migration at
over one million. Many of the speciesthat crossthe Gulf of Mexico passthrough or winter
on the Yucatan peninsula (Paynter 1951, 1953, 1955, Rogers et al. 1986, Bossong1988).
The landing areas for many specieson the Yucatan peninsula have not been identified
(Paynter 1955, Rogers et al. 1986, Bossong1988). Therefore, we present data concerning
migrant arrival times and weights during fall migration in central Belize.
We captured migrants on a citrus plantation (BGMC Limited) at mile 36 on the Western
Highway, Cayo District, in centralBelize, Central America (17”10’N, 88’4O’W). We operated
15 mist nets (12 m x 2.6 m, 36 mm mesh) from 0600 to 1200 h during fall migration (25
August-l 8 November 1986). We weighed migrants with Pesolaspringscales(to the nearest
gram), banded each with a Fish and Wildlife Service band, and measuredunflattened wing
chord. Capture rates are reported as birds/net-h. The amount of fat remaining in migrants
arriving in Belize was estimated by subtractinglive weight from the mean fat-free weights
given by Connell et al. (1960), Rogersand Odum (1964), Rogers(1965), and Hicks (1967).
This region of Belize receives approximately 3500 mm of annual rainfall (129 mm during
the fall study period) and is a transition zone from pine Savannahto hardwood forest. The
plantation is borderedby the Sibun River, and the surroundingvegetationhasbeendescribed
as semi-rainforest (Lundell 1945). Many areas within the plantation support successional
growth, and other agriculturalproductsare grown adjacent to the orange orchards.
We captured 1170 migrants of 47 species(0.33 birds/net-h) during fall migration, and 23
warbler species(Parulinae) accounted for 79% of the total number of individuals. Three
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FIG. 1. Capture ratesof migrantsduring fall migration (25 Aug-18 Nov 1986) on a citrus
plantation in central Belize.

species(Magnolia [Dendroicamagnolia],Prothonotary [Protonotariucitreu],and Yellow [D.
petechiu],warblers) accountedfor 36% of the total number of migrants. Migrants did not
arrive in a continuousstream but exhibited two peaks (Fig. 1). The first peak (8-14 Sept.)
was due mainly to flocks of the transient Yellow and Prothonotary warblers. The second
peak (13-19 Oct.) consistedof many speciesand coincides with the usual departure time
of largenumbers of birds from North America (Lowery and Newman 1966, Buskirk 1980).
There was a dramatic increasein the number of birds arriving in Belize during the first week
of October. On 7 Oct. we capturedsevenbirds representingfive migrant species,and 8 Oct.
we caught 54 birds of 12 migrant species.Two cold fronts moved along the northern Gulf
coastduring this same week, but the weights of individuals of several speciesthat arrived
beforeand after thesecold fronts were not significantlydifferent (Table 1).Ovenbirds (Seiurus
uurocupillus)had the least estimated fat, while Common Yellowthroats (Geothlypistrichus)
were very fat (Table 2).
Lowery (1945) describedthe phenomenon of a coastalhiatus for spring migratory birds
on the northern Gulf coastduring periods of fair weather. The northern part of the Yucatan
peninsula may also be an overflight zone for migrants in the fall, and mist net studies in
Yucatan have shown that very few migrant speciesand individuals are found within 50 km
of the coast (Rogers et al. 1986, Bossong 1988). There are three other lines of evidence
indicating that northern Yucatan is an overflight zone : (1) Buskirk (1968) reported few fall
migrantsarriving in coastalYucatan during fair weather but noted large fallouts of migrants
with unfavorable southerly winds over the Gulf of Mexico. He believed they were tired
from flying into a headwind. (2) We caught 10 nearctic migrant speciesin central Belize
(450 km south of the coast of Yucatan) on dates earlier than previously recorded on the
Yucatan Peninsula.Paynter (195 5) and Rogerset al. (1986) reported data from a combined
120 sites in Yucatan, Campeche, and Quintana Roo. Many of our capturesin this study
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TABLE

1

MIGRANT WEIGHTS (MEAN GRAMS k SD) IN CENTRAL BELIZE BEFOREAND AFTER
OCTOBER COLD FRONTS, FALL 1986
Species

Before

After

F valuP

Black-and-white Warbler (Mniotilta
varia) N = 26, 74b

9.6 f 1.1

9.2 IfI 0.9

2.08
(P= 0.11)

Hooded Warbler ( Wilsonia citrina)

9.9 Ik 1.2

9.7 * 0.7

2.25
(IJ = 0.10)

8.9 k 1.5

8.3 + 1.2

2.96
(P = 0.09)

14.6 f 1.8

2.14
(P= 0.15)

N= 14,28
Tennessee Warbler (Vermivora peregrina)

N= 12,55
Northern Waterthrush (Seiurus
noveboracensis)
N = 43,4 1

14.9 f

1.5

aOne-way
ANOVA for unequal
samplesizes.
b N = sample size before and after cold front.

were only one or two days earlier and might represent normal variation in the timing of fall
migration. However, 2 Blue Grosbeak (Guirucucaerulea)was one month early, Blue-winged
Warbler (Vermivorupinus) was over two weeks early, and Yellow-bellied Flycatcher (Empidonaxfluviventris) was 10 days early. (3) We caught 14 migrant species that were not
recorded inland by Rogers et al. (1986), Bossong (1988), or Paynter (1955) during fall
migration. Some of these were noted by Paynter along the coast or on adjacent islands.
These coastal reports could be the result of unfavorable weather conditions that forced
migrants to land, or the differences in species composition might be due to slightly different
migration patterns through the Yucatan peninsula.
From the third week in August until the first week in October 1986, there were no cold
fronts along the northern Gulf coast or extending out into the Gulf of Mexico. Some studies
have suggested that many migrants may wait for northerly winds or cold fronts before
crossing the Gulf (Lowery and Newman 1966, Buskirk 1968, Able 1972). A cold front would
provide a tailwind, allow birds to conserve energy, and reduce the chances of flying into a
headwind above the Gulf of Mexico. The 1000 km flight from the coast of the United States
to the Yucatan peninsula takes from 20-30 h for most passerines, depending on the weather
conditions over the Gulf (Buskirk 1980). During the first week of October, two cold fronts
pushed across the southern United States and extended out into the Gulf. Migrants arrived
in flocks during this period, gave frequent vocalizations (calls), and made many short, rapid
flights from tree to tree. This hyperactive behavior after the two cold fronts in October
suggests the migrants may have landed closer to central Belize than the coast of Yucatan.
The migrants that arrived before the cold fronts may have landed farther from our study
site and then fed as they moved south across the peninsula. This might account for the
similar weights of migrants at our study site before and after cold fronts.
Transient species arrived earlier than winter resident species, as might be expected. Migrants that typically winter south of Belize such as Prothonotary, Canada ( Wilsonia canadensis),and Yellow warblers (Dendroicapetechia),and Eastern Kingbirds (Tyrannus tyrannus)arrived in September and disappeared by October. The bulk of the wintering migrants
arrived with the cold fronts in October, and remained until late April-early May 1987.
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TABLE

2

ESTIMATED FAT REMAINING FOR SELECTEDMIGRANT SPECIESIN BELIZE, FALL 1986
Weight k SD

Species

Swainson’s Thrush (Hylocichlu ustuluta) (N = 11)
Gray Catbird (Dumetella carolinensis) (N = 9)
Tennessee Warbler (Vermivora geregrina) (N = 67)
Prothonotary Warbler (Protonoteriu citrea) (N = 128)
Magnolia Warbler (Dendroicu magnolia) (N = 16 1)
Ovenbird (Seiurus uurocupillus) (N = 29)
Northern Waterthrush (Seiurus noveborurensis) (N = 84)
Common Yellowthroat (Geothlypis trichas) (N = 32)
Summer Tanager (Pirunga rubru) (N = 8)
Indigo Bunting (Pusserinu cyanea) (N = 3 1)
Orchard Oriole (Zcterus spurius) (N = 6)

28.4
34.4
8.4
12.6
7.1
16.4
14.8
9.7
28.2
13.1
19.8

t
f
f
f
*
+
f
f
-t
?
*

2.3
2.3
0.9
1.3
0.8
1.2
1.6
0.8
2.1
1.3
1.5

Fatk4
2.9
2.6
0.9
1.6
0.4
0.4
0.8
1.3
3.1
1.0
1.7
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The location of the Mexican locality, Valle Real. -From 1824 to 1829, Ferdinand Deppe
and his companionswere the first naturaliststo collectbirds in Mexico for scientificpurposes
(Stresemann1954). During this period, Deppe visited a locality, then known as Valle Real,
where he collecteda number of bird specimens,some of which were usedby various authors
as types of new speciesor subspecies.This locality has been referred almost universally to
as the state of Veracruz (e.g., Ridgway 1914:356-357, 486; Stresemann 1954; Miller et al.
1957:14, 23). Some years ago, F. W. Loetscher,Jr. (in litt.) suggestedto me that Valle Real
might be synonymouswith Valle National, Oaxaca, a suppositionwith which I concurred
but could not confirm (Binford 1989:389). Recently, however, I discoveredan old map that,
together with other data, proves this to be the case.
The map (Fig. l), entitled “Mapa de Departamento Oaxaqueilo,” was prepared by Juan
B. Carriedo and dated 1840. It showsa nearly direct trail from “Oajaca” [=Oaxaca City]
through“Capulalpa” [Capulalpan],“Yxtlan” [Ixtlaxrde Juarez],Jaltianguis,Analco, Comaltepee [SantiagoComaltepec], “Yolos” [San Pedro Yolox], Guajimulco [probably Santiago
Cuanimulco], “S. Juan” [probably San Juan Quiotepec],“Etla” [probablySan Mateo Yetla],
“Valle real” [Valle National], “Tustepec” [San Juan Bautista Tuxtepec], and “Otatitlan”
[Otatitlan, Veracruz] to “Chalcatiangis” [Chalcatianguis,Veracruz]. The last town is on the
Rio Papaloapan,which flows past “Cosamaluapa” [Cosamaloapan;Fig. lD] to the Gulf of
Mexico at Alvarado, Veracruz. Although these 16 towns are not in the exact positionsshown
on modem maps, they are located properly in relation to one another. Most importantly,
“Valle real” (Fig. 1A) is between “Yolos” (B) and “Tustepec” (C), approximately where

