
UNPREDICTABLE WEATHER AND food resources 
during migration may lead to high rates of mor-
tality in migratory birds (Sillett et al. 2000, Sillett 
and Holmes 2002). Migrants meet the energetic 
challenges of migration and buffer against 
uncertainties by depositing large amounts of 
fat reserves (Blem 1976, 1990). Long-distance 

migratory passerine birds regularly attain fat 
loads in the range of 30–50% of their lean body 
mass (Berthold 1993). Birds acquire fat reserves 
not only by increased food intake, or hyperpha-
gia, but also by changes in diet composition. 
Field studies of migrants during stopover re-
veal that lean migrants not only increased their 
foraging rate but also expanded their foraging 
repertoires compared to fat migrants (Loria 
and Moore 1990). In laboratory studies as well, 
migratory Yellow-rumped Warblers (Dendroica
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that the arthropod-only treatment led to greater body mass and greater amounts of subcuta-
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Despite those differences, body mass was not correlated with intensity of Zugunruhe. We also 
did not fi nd a signifi cant difference in intensity or onset of Zugunruhe between treatments. We 
concluded that because Hermit Thrushes are short-distance migrants, large fat reserves are not 
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RESUMEN.—Los cambios estacionales en la selección de alimento en aves migratorias general-
mente refl ejan los cambios en la abundancia relativa de los alimentos y el incremento de las de-
mandas energéticas. En el sur de Louisiana, Catharus guttatus es altamente frugívoro durante el 
invierno, pero se alimenta exclusivamente de artrópodos justo antes de iniciar la migración en 
primavera. Pusimos a prueba si el cambio a una dieta compuesta exclusivamente por artrópo-
dos conduciría a un aumento en las reservas de grasa en comparación con una dieta frugívora, 
y si aves con mayor contenido de grasa iniciarían la migración más temprano y mostrarían 
una mayor actividad migratoria que aves más magras. Probamos esta hipótesis en individuos 
de C. guttatus mantenidos en cautiverio que fueron alimentados con una dieta exclusiva de 
artrópodos o con una dieta mixta compuesta de artrópodos y frutos. Medimos los cambios en 
el contenido de grasa, el peso corporal y la actividad migratoria nocturna (Zugunruhe) de las 
aves desde febrero hasta abril de 2000. Encontramos que luego de cumplir la tercera semana 
del experimento, el tratamiento de sólo artrópodos condujo a un mayor peso corporal y a una 
mayor cantidad de grasa subcutánea que el tratamiento mixto de artrópodos y frutos. A pesar 
de estas diferencias, el peso corporal no se correlacionó con la intensidad de la Zugunruhe.
Tampoco encontramos diferencias signifi cativas entre tratamientos en la intensidad o inicio de 
la Zugunruhe. Concluimos que, debido a que C. guttatus es un ave migratoria de corta distan-
cia, presentar grandes reservas de grasa no es crucial para la migración. Consecuentemente, 
frutos y artrópodos parecen ser equivalentes con respecto al comportamiento migratorio en 
esta especie.
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coronata) tended to select more profi table prey 
(Moore and Simm 1985) and were more likely 
to be risk-prone in their foraging decisions than 
nonmigrants (Moore and Simm 1986). Many 
migrants also meet their physiological needs by 
taking advantage of abundant fruit resources 
during migration (Baird 1980; Greenburg 1981; 
Bairlein 1990; Levey and Stiles 1992; Bairlein 
and Gwinner 1994; Bairlein and Simons 1995; 
Parrish 1997, 2000; Bairlein 2002). Incorporation 
of fruit in the diet allows migrants to minimize 
time and energy spent foraging (Parrish 2000) 
and may even accelerate mass gain compared 
to a diet of insects alone (Bairlein and Gwinner 
1994, Bairlein 2002). 

Rapid fat accumulation, facilitated by in-
creased food intake and changes in diet com-
position, precedes migration in time. The exact 
relationship between fat reserves and timing of 
migration, however, remains ambiguous. For 
example, King and Farner (1963) found that 
prevention of accumulation of fat reserves by 
caloric restriction decreased the intensity of 
nocturnal migratory activity (Zugunruhe) in 
captive White-crowned Sparrows (Zonotrichia
leucophrys gambelii), but it did not eliminate 
or delay the onset of Zugunruhe. Gwinner and 
Wiltschko (1978) also found that spring migra-
tory restlessness developed in Garden Warblers 
(Sylvia borin) that did not fatten. In free-living 
birds during autumn migration, Able (1977) 
found no correlation between subcutaneous fat 
and intensity of nocturnal activity, but found 
a positive relationship between fat score and 
oriented Zugunruhe. Other studies suggest that 
a migrant’s energetic status can modify not only 
the direction of migration but also the time 
course of migration. For example, when food-
deprived Spotted Flycatchers (Muscicapa striata)
and Garden Warblers were offered food, noc-
turnal migratory activity was suppressed until 
mass was regained (Biebach 1985, Gwinner et 
al. 1985). More recent fi eld studies also support 
the role of energetic condition in infl uencing the 
decision to migrate. Marra et al. (1998) demon-
strated that spring departure time was inversely 
related to physical condition in American 
Redstarts (Setophaga ruticilla); birds that lost 
body mass over the winter tended to depart 
later in the spring. During stopover, Yong and 
Moore (1993) found that lean Catharus thrushes 
displayed signifi cantly less migratory activity at 
night than fatter migrants. Activity increased as 

lean migrants replenished fat stores (Yong and 
Moore 1993). 

Individual variation in the initiation of spring 
migration and in the length of stopover can 
lead to variation in reproductive success. For 
many migratory species, reproductive success 
decreases as birds arrive later on the breed-
ing grounds (Perrins 1970, Price et al. 1988, 
Stolt and Frannson 1995, Lozano et al. 1996, 
Sandberg and Moore 1996). Early arrival on the 
breeding grounds allows selection of the best 
territories and mates, and earlier breeding al-
lows additional time to replace lost clutches or 
initiate a second clutch (Stouffer 1991). 

In this study, we explored the effects of food 
quality on premigratory fat deposition and 
migratory activity of captive Hermit Thrushes 
(Catharus guttatus). Free-living Hermit Thrushes 
in southeastern Louisiana are highly frugivo-
rous during winter but increase their consump-
tion of arthropods just prior to spring migra-
tion (Strong 1999). Captive Hermit Thrushes 
also prefer arthropods to fruit during the 
period of premigratory fattening (Long 2001), 
suggesting that Hermit Thrushes are not just 
passively tracking food resources. On the basis 
of these observations, we predicted that (1) an 
exclusively arthropod diet will allow birds to 
gain greater fat reserves than a frugivorous 
diet, (2) fatter birds will display more noc-
turnal migratory activity than lean birds, and 
(3) birds with greater fat reserves will initiate 
migration sooner. To test those predictions, 
captive Hermit Thrushes were maintained on 
controlled diets while we monitored mass, fat 
scores, and nocturnal migratory activity. The 
two diets we compared in this study were an 
“arthropod only” diet versus a “mixed fruit 
and arthropod” diet in which birds were of-
fered fewer arthropods but given ad libitum 
fruits collected from the fi eld.

METHODS

We captured Hermit Thrushes using mist nets in 
pine plantations in Tangipahoa Parish, Louisiana, 
during February 2000. We used playbacks of Hermit 
Thrush song to attract and capture birds, and then 
transported them in cloth bags to an outdoor aviary lo-
cated at Southeastern Louisiana University’s Outdoor 
Learning Center. At the time of capture, we measured 
mass to the nearest 0.01 g, wing and tail length to the 
nearest 1 mm, bill length to the nearest 0.1 mm, and 
visually estimated subcutaneous fat. Birds were also 
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classifi ed as either “second year” (SY) or “after second 
year” (ASY) by the presence or absence, respectively, 
of buff tips on the greater coverts (Pyle 1997). Blood 
samples for molecular sex determination were taken 
from the brachial vein using a 28-gauge needle and 
collected directly into microhematocrit capillary tubes 
following the method of Dwyer (1998). No more than 
100 L (two to three capillary tubes) was collected 
from an individual bird in one day. Blood samples 
were then stored in a –20°C freezer until the DNA 
could be isolated. 

Birds were initially placed in a large open portion 
of the aviary for at least three days (two weeks maxi-
mum depending on time of capture) before transfer-
ring them to individual cages measuring 35  45  50 
cm. Birds were kept in the outdoor aviary throughout 
the experiment and were exposed to natural varia-
tions in temperature and humidity. Before the experi-
ment began, we offered all birds a variety of foods, 
including commercially available mealworms (cole-
opteran larvae) and waxworms (lepidopteran larvae) 
(Rainbow Mealworm Company, Compton, California) 
and fruits collected from yaupon (Ilex vomitoria) and 
privet (Ligustrum sinense) shrubs near our study 
sites. Yaupon and privet together constitute 86–96% 
of total fruit eaten by Hermit Thrushes at our study 
sites (Strong 1999). On the breeding grounds, Hermit 
Thrushes are strict insectivores, eating primarily co-
leopteran adults and larvae (64.7%) and lepidopteran 
larvae (19.5%) (Jones and Donovan 1996). 

On 20 February 2000, we placed 19 birds in indi-
vidual cages and randomly assigned them to one of 
two experimental diets. Dietary treatments consisted 
of an arthropod only diet composed of a 12-g mixture 
of mealworms and waxworms and a mixed fruit and 
arthopod diet composed of approximately 6 g of 
mealworms and waxworms plus ad libitum yaupon
and privet fruits. We chose those diets based on 
previous experience with captive Hermit Thrushes 
during spring 1999. Hermit Thrushes could not be 
maintained on fruit alone and birds that were fed 3.5 
g of arthropods plus ad libitum fruits lost on average 
2.68 g ( 0.40) during the fi rst two days of the experi-
ment (Long 2001). In addition to eating all 3.5 g of 
arthropods, these birds ate 15.30 g ( 3.00) of fruit a 
day but still could not maintain their body mass. Birds 
that were fed arthropods and fruit ad libitum ate only 
arthropods and varied considerably in their daily con-
sumption (10.40  4.68 g of arthropods on average). 
Birds fed ad libitum gained 4.34 g on average ( 0.44)
compared to their capture mass, and the two heaviest 
birds weighed 36.7 and 37.4 g after six weeks on the ad
libitum diet (Long 2001). Hermit Thrushes captured in 
the fi eld during the winter in southeastern Louisiana 
average 30.3 g ( 0.23) (Dwyer 1998) and even during 
the month of April never exceeded 33.0 g (J. A. Long 
unpubl. data). On the basis of those data, we chose 
diets that would produce body-mass variation that 

was similar to variation we observed in free-living 
Hermit Thrushes. 

After dietary treatments were assigned, birds 
were randomly placed in the aviary with respect to 
treatment. The arthropod only treatment contained 
10 birds (5 SY and 5 ASY, 8 female and 2 male) and 
the mixed fruit and arthropod treatment contained 9 
birds (5 SY and 4 ASY, 7 female and 2 male). Each cage 
was covered with cloth on the top and sides to visu-
ally isolate the birds from their nearest neighbor. We 
provided water ad libitum and added liquid vitamins 
(Avitron, Lambert Kay, Cranbery, New Jersey) to the 
water dishes. To measure food intake, we recorded 
mass of arthropods and fruit and reweighed the re-
maining food the following day to measure amount 
of food eaten during that 24-hour period. We also 
collected, weighed, and recorded mass of each type 
of food found on the bottom of the cage, and that was 
added to the amount remaining in the food dishes. 
We measured the mass of each bird to the nearest 0.01 
g and scored furcular fat twice a week. Fat was scored 
according to the following categories: 1 = furcular hol-
low less than 5% full; 2 = furcular hollow 5–33% full; 3 
= furcular hollow about half full; 4 = furcular hollow 
full and fat thick in wingpits and abdomen; and 5 = 
fat bulging above furcular hollow, in wingpits, and 
on abdomen. 

Although normally resting during the night, cap-
tive birds become increasingly active as they enter 
into migratory condition. The onset of nocturnal mi-
gratory restlessness, or Zugunruhe, gives an accurate 
measure of the start of migration in free-living birds 
(Berthold and Helbig 1992). Beginning on 5 March 
2000, all cages were equipped to measure Zugunruhe.
Each cage contained an upper stationary perch and a 
lower perch resting on two microswitches wired to a 
counter. Each time a bird hopped on the lower perch, 
the electrical circuit was completed and the impulses 
were then recorded on a counter. All microswitches 
and counters were controlled by a central power 
source connected to a digital timer set to turn on 
one hour after sunset and turn off one hour before 
sunrise. Each day, we recorded counter readings 
from the previous night, then tested each counter and 
recorded the new initial counter readings. Zugunruhe
was measured as the number of hops per night. Based 
on the method of Holberton (1993), we considered the 
initiation of spring migration to have occurred when 
a bird had shown at least 10 hops per night for 10 con-
secutive days. The migratory period was considered 
to have begun on the fi rst night of the 10 day period. 
The experiment was conducted for approximately six 
weeks, from 20 February to 3 April.

Molecular sex determination.—We isolated and 
amplifi ed the sex-linked chromo-helicase/ATP-ase 
binding protein (CHD) gene to identify the sex of 
Hermit Thrushes. We isolated DNA from blood 
samples using Easy-DNA Kit (Invitrogen, Carlsbad, 
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California) following their protocol #1 for small blood 
samples. Samples were placed in a –80°C freezer 
for >30 min to facilitate DNA precipitation (Dwyer 
1998). After DNA isolation, the CHD-Z and CHD-W 
genes were amplifi ed using the GeneAmp PCR sys-
tem 2400 (Perkin Elmer, Boston, Massachusetts). The 
primers used in the PCR were the CHD-P2 primer 
described by Griffi ths et al. (1996) and the CHD-P8 
primer described in Griffi ths et al. (1998). We used a 
50 L reaction consisting of 5 L 10  buffer, 10 L P2 
primer, 10 L P8 primer, 3 L MgCl2, 5 L 2.0 mM 
dNTPs, 0.5 L Taq polymerase, 12.5 L ultrapure H20,
and 4 L DNA. We used the thermocycler protocol 
developed by Dwyer (1998) for Hermit Thrush CHD 
genes. Polymerase chain reaction products were veri-
fi ed on a Stratagene Visigel Separation Matrix stained 
with ethidium bromide and viewed under UV light. 
Polymerase chain reaction products produced by the 
CHD-P2 and CHD-P8 primers allowed females, the 
heterogametic sex, to be distinguished from males by 
the presence of two bands, the CHD-W and CHD-Z 
genes. Males are distinguished by the presence of 
only one band, the CHD-Z gene. 

Statistical analysis.—We used a repeated measures 
ANCOVA to analyze mass differences between the 
two dietary treatments (normality was tested us-
ing the one-sample Kolmogorov-Smirnov test). We 
also included age as a treatment because juveniles 
and adults show different fat loads in some species 
(Alerstam and Lindstrom 1990). We averaged the two 
weekly mass measurements of captive birds and each 
week represented a “period” in the repeated measures 
ANCOVA. We were limited to six periods by our sta-
tistical software. We created a composite variable 
called “body size” using principal components analy-
sis in which we combined the wing and tail measures 
from aviary birds with data from ~250 previously cap-
tured Hermit Thrushes. The principal component ac-
counted for 76.39% of the total variance. Factor scores 
from the 19 aviary birds were used in the subsequent 
ANCOVA as covariables. We also ran a regression of 
the variable “body size” against each bird’s capture 
mass. We did not fi nd a signifi cant relationship be-
tween “body size” and body mass (F = 2.170, df = 1 
and 17, R2 = 0.113, P = 0.159), primarily because of a 
lack of variation in the body size variable. 

We examined differences in the intensity of 
Zugunruhe between the two treatments in two ways, 
by comparing the average number of hops per night 
and by comparing the proportion of nights with 10 
hops or more using Mann-Whitney U-tests. For analy-
sis of the onset of Zugunruhe, we ranked birds on the 
basis of the date they initiated Zugunruhe. All birds 
that had not initiated Zugunruhe by 17 April were 
given the same rank. We then used a Mann-Whitney 
U-test to compare onset dates between the two treat-
ments. We also used Fisher’s exact test to compare 
the number of birds in each treatment that initiated 

Zugunruhe in March versus with those that started 
after March; all birds that had not initiated Zugunruhe
by 17 April were placed in the latter category. We used 
a two-tailed Spearman rank correlation to analyze the 
relationship between body mass and number of hops 
per night because distributions of migratory activity 
were not normal. All summary statistics are reported 
as the mean  SE. We used SYSTAT 8.0 statistical soft-
ware package for all analyses (Wilkinson 1998).

RESULTS

Birds in the arthropod only treatment ate 9.80 
g ( 2.62) of arthropods on average. Birds in the 
mixed fruit and arthropod treatment ate all 6.0 
g of arthropods plus 11.95 g ( 5.74) yaupon and 
privet fruits. In contrast, when captive birds 
were offered 3.5 g of arthropods in spring 1999, 
they ate much more fruit (15.30  3.00 g). That 
suggests that captive Hermit Thrushes compen-
sate for a lack of arthropods by increasing their 
fruit intake. 

In the repeated measures ANCOVA, the co-
variable (body size) was not a signifi cant factor 
(F = 0.155, df = 1 and 14, P = 0.700). Age was also 
not a signifi cant factor (F = 1.651, df = 1 and 14, 
P = 0.220) and there was no interaction between 
age and diet (F = 0.322, df = 1 and 14, P = 0.579). 
Those variables were removed from the analy-
sis to increase power, leaving diet and time as 
independent variables and body mass as the de-
pendent variable. In the fi nal model, the mass of 
birds in the arthropod only treatment was sig-
nifi cantly greater than the mass of birds in the 
mixed fruit and arthropod treatment (repeated 
measures ANOVA, F = 6.711, df = 1 and 17, P =
0.019; Fig. 1). Univariate tests show that those 
treatments differed signifi cantly in mass by the 
third week of the experiment (F = 9.785, df = 
1 and 17, P = 0.006). The arthropod only treat-
ment gained on average 2.23 g ( 0.46 g) from 
the time of capture to the end of the experiment 
(t = – 4.895, df = 9, P = 0.00085). The mixed fruit 
and arthropod treatment lost on average 0.62 g 
( 0.51 g) during the course of the experiment 
but this mass loss was not signifi cant (t = 1.212, 
df = 8, P = 0.259). Mass change varied consider-
ably among birds in the mixed fruit and arthro-
pod treatment. Three of the nine birds gained 
mass (up to 6.22% of capture mass) and six birds 
lost mass (up to 8.42% of capture mass). 

Fat scores were not signifi cantly different 
at the beginning of the experiment (Mann-
Whitney U = 28.0, P = 0.142) but were signifi -
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cantly higher in the arthropod only treatment 
by the third week of the experiment (6 March) 
(Mann-Whitney U = 72.0, n = 19, P = 0.019; Fig. 
2A). At this time, 60% of birds in the arthropod 
only treatment had a fat score of 4 (furcular hol-
low full), whereas only 22% had a fat score of 
4 in the mixed fruit and arthropod treatment. 
Fat scores were still signifi cantly higher in the 
arthropod only treatment at the end of the ex-
periment (3 April) (Mann-Whitney U = 76.0, n =
19, P = 0.007; Fig. 2B).

Despite differences in body mass and fat 
scores between treatments, there was no sig-
nifi cant correlation between individual aver-
age body mass and average number of hops 
per night (rs = 0.121, n = 19, P > 0.50). Clearly, 
the amount of fat reserves, which is refl ected 
in a bird’s mass, does not modify the amount 
of migratory activity expressed. Heavier birds 
did not tend to display more migratory activ-
ity. Our statistical analysis of nocturnal migra-
tory activity, however, was confounded by high 
interindividual variation. Average number of 
hops per night for birds in the arthropod only 
treatment was 148 (individual averages ranged 
from 1–656) compared to an average of 42 (in-
dividual averages ranged from 1–172) for birds 

in the mixed fruit and arthropod treatment. The 
difference between the two dietary treatments 
in the average number of hops per night was 
not signifi cant (Mann-Whitney U = 62.0, n = 19, 
P = 0.165). We also compared treatments with 
respect to the proportion of nights each individ-
ual hopped 10 times or more. Most birds in the 
arthropod only treatment had high proportions 
of nights with 10 hops of more, 70% had at least 
10 nights with 10 hops or more (proportion of 
nights ranged from 0–1.0). Only 33% of birds in 
the mixed fruit and arthropod treatment had at 
least 10 nights with 10 hops or more (proportion 
of nights ranged from 0.03–0.85). Three birds in 

FIG. 1. Captive Hermit Thrushes fed only arthropods 
were significantly heavier after three weeks compared 
to birds fed a mixed fruit and arthropod diet. Week 0 
refers to body mass at capture. The experiment lasted 
six weeks, from 20 February to 3 April, 2000. Asterisk 
indicates significant difference at P < 0.05. 

FIG. 2. Hermit Thrushes that ate only arthropods 
had significantly more subcutaneous fat than birds 
that ate a mixed fruit and arthropod diet. Fat scores 
ranged from 1 (furcular hollow <5% full) to 5 (fat 
bulging above furcular hollow). Solid bars represent 
the arthropod only treatment. Hatched bars repre-
sent the mixed fruit and arthropod treatment. (A) fat 
scores on 6 March 2000 and (B) on 3 April 2000. 
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the mixed fruit and arthropod treatment had 
only one night with 10 hops or more. The dif-
ference in the proportion of nights with 10 hops 
or more was not signifi cant (Mann-Whitney U 
= 64.0, n = 19, P = 0.120). Age and sex did not 
explain the variation in migratory activity. The 
average number of hops per night was not dif-
ferent between SY birds and ASY birds (Mann-
Whitney U = 32.0, n = 19, P = 0.920). The pro-
portion of nights with 10 hops or more was also 
not different between SY and ASY birds (Mann-
Whitney U = 34.0, n = 19, P = 0.408). Similarly, 
females and males did not differ in the average 
number of hops per night (Mann-Whitney U =
29.0, n = 19, P = 0.920) or in the proportion of 
nights with 10 hops or more (Mann-Whitney U 
= 24.0, n = 19, P = 0.548).

Two of the nine birds in the mixed fruit 
and arthropod treatment initiated Zugunruhe
in March. One bird started Zugunruhe on 7 
April, and the remaining six birds did not have 
>10 hops per night for 10 consecutive nights. 
Conversely, 7 of the 10 birds in the arthropod 
only treatment initiated Zugunruhe in March 
and two birds never had >10 hops per night for 
10 consecutive nights. One bird in the arthropod 
only treatment had inconsistent activity levels 
that precluded an accurate determination of the 
onset of Zugunruhe. There was a greater tenden-
cy for birds in the arthropod only treatment to 
initiate Zugunruhe in March (Fisher’s exact test, 
P = 0.056). The difference in onset of migration 
between the two treatments, however, was not 
signifi cant (Mann-Whitney U = 28.5, n = 19, P =
0.153) due to large amounts of variation within 
each treatment. Surprisingly, neither age nor 
sex could explain the variation in the onset of 
Zugunruhe. There was no signifi cant difference 
between sexes in onset of Zugunruhe (Mann-
Whitney U = 38.5, P = 0.368, n =19) or between 
SY and ASY birds (Mann-Whitney U = 57.0, n
=19, P = 0.255). 

DISCUSSION

Birds on an exclusive arthropod diet gained 
greater fat reserves than birds that had to 
supplement their diet with fruit. It is unclear, 
however, whether the greater body mass of 
birds in the arthropod only treatment could be 
attributed entirely to fat deposition. We suspect 
that the body composition of the two groups 
also differed with respect to muscle protein. 

That hypothesis is based on the observation that 
fruit-eating birds that lost mass still managed to 
maintain or even increase their fat reserves, sug-
gesting they used energy derived from muscle 
protein and redeposited it as fat. The low ener-
gy and protein content of fruits may be the main 
reason for the mass loss of fruit-eating birds, but 
an increase in passage rate of fruits compared to 
insects may also play a role. Physiological ad-
aptation to seasonal frugivory involves mostly 
an increase in passage rate (Ishaki and Safriel 
1989, Levey and Karasov 1989, Karasov and 
Levey 1990, Afi k and Karasov 1995) which al-
lows birds to consume more fruits, but forfeits 
the complete digestion of proteins, lipids, and 
complex carbohydrates (Klasing 1998). 

Whereas arthropod-only birds attained 
greater fat reserves than frugivorous birds, we 
found no relationship between ranked body 
mass and number of hops per night. Birds with 
greater fat reserves did not appear to devote 
more energy to nocturnal migratory activity. 
Similarly, amount of fat reserves did not infl u-
ence initiation of migratory activity. Age and 
sex, which have been shown to play a signifi -
cant role in migration patterns and schedules 
(Holberton 1993), did not explain the variation 
in migratory activity. We expected males to 
initiate Zugunruhe sooner, because G. M. Dwyer 
and P. C. Stouffer (unpubl. data) found that the 
mean passage date of male Hermit Thrushes 
through Chicago was almost three weeks ahead 
of females. The different distances traveled by 
males and females, however, could explain 
part of the difference in passage time. Hermit 
Thrushes have a sex-biased latitudinal segre-
gation on the wintering grounds, with males 
wintering farther north than females (Dwyer 
1998). In southeastern Louisiana, 75% of winter-
ing Hermit Thrushes are female (Dwyer 1998), 
therefore our sample size of male birds was 
extremely small (n = 4). 

The large interindividual variation in migra-
tory activity may be attributed to the migratory 
strategy of this species. Among members of 
the genus Catharus, the Hermit Thrush is the 
only short-distance migrant wintering in the 
southern United States and Mexico (Jones and 
Donovan 1996). When Gwinner (1972) com-
pared annual rhythms of two closely related 
Old World warblers with different migratory 
strategies, he found that short-distance mi-
grants had higher variability in body mass 
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and in timing of migratory activity than long-
distance migrants. Similarly, because of their 
short-distance migration, this species does not 
make long nonstop fl ights without opportunity 
to refuel. Because crossing geographic barriers 
represent a greater risk, energetic condition is 
much more crucial for long-distance migrants 
(Moore and Kerlinger 1992). So although cap-
tive Hermit Thrushes can accumulate more 
fat reserves eating only arthropods, fruit and 
arthropods appear to be equivalent in terms of 
their migratory behavior. 
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