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ABSTRACT
Site fi delity data are presented for four banding sites 
in southern California for seven species of passerines.  
The fi rst site is a year round constant eff ort bird 
banding station in Zuma Canyon in the Santa Monica 
Mountains.  The second site is at the University of 
California Burns Piñon Ridge Reserve, located in the 
high desert north of Joshua Tree National Park.  The 
third and fourth sites are in residential areas in greater 
Los Angeles.  The seven species are  Gambel’s White-
crowned Sparrow (Zonotrichia leucophys gambelii), 
Fox Sparrow (Passerella iliaca), Golden-crowned 
Sparrow (Zonotrichia atricapilla), Lincoln’s Sparrow 
(Melospiza lincolnii), Audubon’s Warbler (Setophaga 
coronata auduboni), Hermit Thrush (Catharus 
guttatus), and Ruby-crowned Kinglet (Regulus 
calendra).  Site fi delity was divided into annual winter 
site fi delity (birds returning in subsequent years) and 
overwintering site fi delity (birds remaining for the 
entire winter).  Diff erences in site fi delity between 
Hatching Year/Second Year and After Hatching Year/
After Second Year birds were also examined with no 
clear trends. The distances birds traveled  during their 
fall migration showed no clear trends.  Comparisons 
between sites had as much as an order of magnitude 
diff erence, but inferences were diffi  cult to make as there 
are diff erences in habitats, bird species, and banding 
eff ort in published works.  Most of the fi ndings here were 
on the lower end  of published works.  This is attributed 
a greater eff ort to detect site fi delity in published works 
compared to the constant eff ort, passive mist-netting 
conducted at my banding sites.

INTRODUCTION

Ayear round constant eff ort bird banding station,    
established  in the Santa Monica Mountains in 

southern California in 1994, is still in operation to 
date (2020).  Through the intervening years, my 
banders noted that previously banded wintering 
migrants were captured; however, no systematic 
analysis was conducted until now.  In November 

2018, the Woolsey Fire completely burned the 
banding station, which provided a convenient 
segue to analyze these returning banded birds.  The 
expectation was that the dramatic change in the 
canyon due to the fi re would change the make-up of 
yearly returning migrants.  Concurrently, banding 
at other locations was being conducted, albeit with 
diff erent protocols.  Yet, some comparisons could 
be made on the frequencies of these returning 
birds.

The general term for a bird returning to or remaining 
at a site has been called site fi delity.  An early, and 
probably the best known, example of site fi delity 
in America is probably John J. Audubon’s famous 
experiment of tying silver threads to nestling 
Eastern Phoebes (Sayornis phoebe) and observing 
the birds’ return the following year.  This story is 
often told by banders on various websites relating 
the history of bird banding (e.g., https://hbrcnet.
wordpress.com/about-bird-banding/history/).  This 
story is likely apocryphal, according to Halley 
(2018), but it is part of an urban legend told by 
banders. 

Site fi delity is probably best known in the Neotropical 
migrant warblers that breed in the northern latitudes 
of North American and winter in the tropics of Latin 
America [e.g., Prothonotary Warbler (Protonotaria 
citrea) (Calvert et al. 2010, Petit  2020), Kentucky 
Warbler (Geothlypis formosa) (McDonald 2020), 
Wilson’s Warbler (Cardellina pusilla) (Ammon 
and Gilbert 2020), Northern Waterthrush (Parkesia 
noveboracensis) (Calvert et al. 2010, Whitaker and 
Eaton 2020)].  Less is known about the migrants 
that winter in portions of southern United States.  
The greater distance of fl ying to the tropics (5000+ 
km) compared to the southern United States (a 
few thousand km) is more spectacular and better 
studied. 
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Site fi delity in the southwestern United States, 
specifi cally southern California, is poorly 
described except Sakai (2016), although there are 
a number of reports from coastal central California 
(e.g., Linsdale 1949, and Mewaldt 1975, Mewaldt 
1976, Sandercock and Jamarillo 2002, Cormier et 
al. 2016).  Here I present site fi delity records on 
seven migrants that winter in southern California.
METHODS
Banding Sites
ZUMA - The primary source of data came from the 
Zuma Canyon Bird Banding Station (34 01' 54" 
N x 118 48' 44" W) located in the Santa Monica 
Mountains National Recreation Area, about 30 km 
west of Santa Monica, California.  The vegetation 
is a scrub plant community, known as chaparral.  
The area has not burned in some 75+ years and 
is considered a dense mature scrub community, 
although there are patches of ruderal habitat, that 
is, growing where the natural vegetational cover 
has been disturbed by humans.  Banding began 
in 1994, and the protocol has changed somewhat 
over the years.  Using ten 12-m mist nets, banding 
initially occurred every two weeks on Friday 
afternoons for fi ve hours until sunset and Saturday 
mornings for fi ve hours starting at sunrise.  For 
the last 10+ years banding has occurred every two 
weeks, for six hours starting at sunrise, using up to 
twenty nets on permanent net lane locations 
BURN - Banding was conducted at the University 
of California’s Burns Piñon Ridge Reserve (34 08' 
54" N x 116 27' 27" W), located in the high desert 
of San Bernardino County, California just north 
of Joshua Tree National Park.  The vegetation is 
a unique mixture of desert scrub, piñon-juniper 
woodland, Joshua Tree woodland, and montane 
scrub.  Banding was conducted on one weekend 
each in the fall and spring from 1989-90 to 2006-
2007, 2009-2014, and 2018 to present.  For 15 
years, banding was also conducted in the spring 
for one week in conjunction with a fi eld class.  
Ten or 11 nets were used at permanent net lane 
locations.  There is no overwintering site fi delity 
metric for BURN, as banding was only conducted 
for one weekend in the fall and in the spring.  
Since fall and spring banding dates were variable, 

we often banded before birds arrived in the fall or 
after birds left in the spring; hence, only the raw 
number is presented.  
LAXX - Banding was conducted from 1994-
1995 to 2001-2002, in the approximately 175 m2 
backyard of my home in a residential area near 
Los Angeles International Airport in Westchester, 
Los Angeles County, California (33 57' 43" N 
x 118 23' 30" W).  Generic bird seeds were set 
out irregularly about twice a week.  A single 6-m 
mist-net and a Potter trap were used.  Banding was 
irregular, but generally about once or twice a week 
for 3-4 hours.
NOWO - From 2009-2010 to 2018-2019, banding 
was conducted in the 50 m2 yard of my home in 
a townhouse complex in suburban Thousand 
Oaks, Ventura County, California (34 14' 24" N 
x 118 51' 40" W).  Generic bird seeds were set 
out irregularly about twice a week.  A single 6-m 
mist-net and a sparrow trap were used.  Banding 
was irregular, but generally about once or twice a 
week for 3-4 hours.
Species Exhibiting Site Fidelity
Wintering migrant species for this analysis were 
selected based on whether there were suffi  cient 
numbers captured, as well as returning birds.  
The seven species are Gambel’s White-crowned 
Sparrow (Zonotrichia leucophys gambelii), Fox 
Sparrow (Passerella iliaca), Golden-crowned 
Sparrow (Zonotrichia atricapilla ), Lincoln’s 
Sparrow (Melospiza lincolnii ), Audubon’s 
Warbler (Setophaga coronata auduboni), Hermit 
Thrush (Catharus guttatus), and Ruby-crowned 
Kinglet (Regulus calendra).  The White-crowned 
Sparrow was present in suffi  cient numbers at all 
four banding stations, while the latter six species 
were analyzed only for ZUMA.
Terminology
The general term for a bird returning to or 
remaining at a site has been called site fi delity, 
which is then divided into breeding and winter 
(non-breeding) site fi delity.  When a bird banded 
one winter is caught again at the same location 
during a subsequent winter, I prefer to refer to it as 
“annual winter site fi delity.” Other terms have been 
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used, for example Homann (2008) and Gimpel et 
al. (2010, 2014) called this a return.  Somershoe 
et al. (2009) used the term “winter site faithful 
birds.”  If a banded bird was not caught for one 
or more intervening winters, I still considered it 
exhibiting annual winter site fi delity. 
When a migrant bird is recaptured, a question is 
whether the bird simply stopped at the same location 
it was originally banded, and then continued on its 
migration, or remained at the same location for the 
duration of the winter.  The former is most diffi  cult 
to confi rm as the bird may move on before being 
recaptured (Gimpel et al. 2014) and is referred to as 
Stopover Site Fidelity (Winker et al. 1991).  Others 
have used terms for this such as, over-winter site 
persistence (Somershoe et al. 2009), or simply 
repeats (Gimpel et al. 2014.  This is established  if 
the bird is recaptured later that same winter.  In this 
paper, I refer to it as “overwintering site fi delity” if 
it was re-caught again four weeks or more during 
the same winter, as used by Wunderle and Latta 
(2000), Homann (2008), and Somershoe et al. 
(2009).   
Annual winter site fi delity (recaptured just once in a 
season) and overwintering site fi delity (recaptured 
a few times in a single season) were calculated for 
all birds of a species, without regards to the age 
of the bird (Table 1).  The data was then broken 
down into the age when fi rst captured, that is, older 
birds (After Hatching Year/After Second Year 
[AHY/ASY]) and younger (Hatching Year/Second 
Year [HY/SY]) birds (Table 2).   Although a bird 
originally banded as a young  bird is no longer, 
several years later, in fact,  a young bird, the 
recaptured  bird was considered as a young bird.
RESULTS

Overall site fi delity data are presented in Table 1.  
Gambel’s White-crowned Sparrows were banded 
at all four stations.  The two suburban sites (LAXX 
and NOWO) had a higher percentage of birds 
exhibiting winter site fi delity than the high desert 
(BURN) and chaparral (ZUMA).  This occurred in 
spite of the fact that the two suburban sites used 
only a single six-m mist net and a sparrow trap 
in residential yards, while BURN and ZUMA had 
anywhere from 10-20 mist nets in operation on 

any particular time resulting in greater eff ort in 
terms of net-hours.  A counter argument is that the 
suburban sites were banded more often and seeds 
lured the birds to the yard.  Site fi delity by the age 
of the birds is presented in Table 2.  No discernable 
pattern of site fi delity based on age was noted.

Gambel’s White-crowned Sparrow

The Gambel’s White-crowned Sparrow is 
widespread and abundant, as one can be seen from 
the four sites on Table 1.  This sparrow’s overall 
annual winter site fi delity was 6.86 %; however, 
the diff erence between sites exceeded an order 
of magnitude (Table 1).  It is considered a long 
distance migrant, breeding in northern Alaska and 
Canada (Sandercock and Jaramillo 2002).  Ralph 
and Mewaldt (1975) reported that these birds 
return to the same area in successive winters.  
Mewaldt (1976) studied site fi delity in this bird 
in central California and found 33.8% (170/503) 
of the birds exhibited annual winter site fi delity.  
Gimpel et al. (2014) reported annual winter site 
fi delity in Eastern White-crowned Sparrows 
(Zonotrichia leucophrys leucophrys) at 6.34% 
(81/1277).  The overall annual winter site fi delity 
percentages I found were similar to Gimpel (2014), 
but the magnitude diff erence between sites (Table 
1) deserves further exploration .   Mewaldt (1976) 
found that in Gambel’s White-crowned Sparrows, 
young (HY/SY) birds had a lower annual winter 
site fi delity (29 %) than older (AHY/ASY) (39 
%).  My fi ndings showed no statistical diff erence 
when all four banding sites were combined 
(7.23% vs 6.99%); however, as much as a four-
fold diff erences existed between sites (Table 
2).  Annual winter site fi delity was signifi cantly 
greater for younger birds (X2, P = 0.002) at LAXX, 
but signifi cantly greater for older birds at NOWO 
(X2, P = 0.015).  I found no published overwinter 
site fi delity percentages for this sparrow.  
Lincoln’s Sparrow
Ammon (1995, 2020) cites Cooke (1937), who 
reported two Lincoln’s Sparrows banded in 
Berkeley and Altadena, California returning 
to their wintering grounds.  Sandercock and 
Jaramillo (2002) working in central California 
considered Lincoln’s Sparrows to be moderate-
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distance migrants.  The nearest breeding grounds 
to southern California are in the Sierra Nevada 
(Ammon 2020).  Sandercock and Jaramillo 
(2002) found annual winter site fi delity to be 45.6 
% for young birds and 50.2% for older birds, 
much higher than the annual winter site fi delity 
percentages I recorded (Table 1).  Young birds had 
a signifi cantly higher overwintering site fi delity 
(X2, P = ~0) than older birds (Table 2).  I found no 
published overwinter site fi delity percentages for 
Lincoln’s Sparrows.
Fox Sparrow

The earliest records of annual site fi delity in Fox 
Sparrows I found is Cooke (1937) who reported 
fi ve birds banded in Berkeley, California and 
one in Woodacre, California in diff erent years 
returned to winter grounds.  Linsdale (1949) 
reported annual winter site fi delity of 14.29% 
near Berkeley, California, while Samuels et al. 
(2005) found annual winter site fi delity at Point 
Reyes National Seashore, California to be 8.77% 
(15/171) and 11.49% (27/235) when comparing 
burned and unburned habitats.  In Maryland, 
Gimpel et al. (2014) reported 0.83% (5/605) for 
the Red Fox Sparrow (P. I. iliaca)   The highest 
percentage was reported by Simmons (2020) 
with annual winter site fi delity at 40% of Sooty 
Fox Sparrows (P. i. unalaschcensis) on Vancouver 
Island, BC.  Simmons (2020) found adult bird had 
a higher annual winter site fi delity than young 
birds, 37.74% (20/53) vs 24.19% (15/62).  This 
was opposite to what I found, although my fi ndings 
were not statistically signifi cant (X2, p=0.14).  I 
found no overwintering site fi delity values to 
compare with my fi ndings.

Golden-crowned Sparrow
They  breed across most of Alaska and northwestern 
Canada, and so are considered long-distance 
migrants like Gambel’s White-crowned Sparrows 
(Norment et al. 2020).  This species prefers shrub-
like habitats found in the chaparral like ZUMA, as 
well as gardens and parks (Norment et al. 2020), 
although this species was never seen or banded at 
my two suburban sites.  Sumner (1933) reported 
annual winter site fi delity for birds banded in 
Berkeley, California at 7.59%  (36/474), and 

Lindale (1949) reported annual winter site fi delity 
for birds banded at Hastings Natural History 
Reservation near Carmel, California at 16.04%  
(441/2749).  Cormier et al. (2016) reported annual 
winter site fi delity at 57.14% (8/14) and 34.78 
% (8/23) for sites in inland and coastal central 
California.  The 12.80 % annual winter site fi delity 
I found (Table 1) is within the published range.  I 
could fi nd no reports of site fi delity as they relate 
to the age of the birds. 
Audubon’s Warbler
This species breeds in British Columbia and 
would be considered a moderate-distance migrant.  
A problem was fi nding examples of Audubon’s 
Warbler, the auduboni subspecies of Setophaga 
coronata.  This may be a consideration in site 
fi delity, as the auduboni subspecies breeds in 
southwestern Canada.  There were several examples 
of work done in Florida (Homann 1979, Homann 
et al. 2008, Somershoe et al. 2009), but I assumed 
the birds studied were Myrtle Warblers (Setophaga 
coronata coronata) (Hunt and Flaspohler 2020).  
The only example for Audubon’s Warbler I found 
was Monroy-Ojeda et al. (2013) who reported an 
annual winter and overwintering site fi delities at 
6.02% (21/349) and 5.16% (18/349) in Oaxaca, 
Mexico.   The percentages I present (6.68% and 
3.46 %) (Table1) are comparable.  Young bird site 
fi delities were slighter greater than for lder birds. 
Hermit Thrush
Nickells (1969) reported winter site fi delity dating 
back to 1915 in Georgia, citing Baldwin (1915).  
The highest annual winter site fi delity of 40 % 
(10/25) was reported by Linsdale (1949) in the 
Monterey area of California.  Bent (1949) reported 
annual winter site fi delity at 13 % for a site in South 
Carolina.  Gimpel et al.(2010) reported banding 
1,502 Hermit Thrushes in Maryland and found 
annual winter and overwintering  site fi delity at 1.73 
% and 3.93%, respectively.  Jones and Donovan 
(1996) reported reported annual winter site fi delity 
at 18% in Monterey, California, while Gram and 
Faaborg (1997) reported 10-20% at four diff erent 
forest sites in northeastern Mexico.  Brown et al. 
(2000) reported an 18% annual winter site fi delity 
in southern Louisiana.  Homann (2008) reported 
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an annual winter site fi delity and overwintering 
site fi delity of 9.73% (55/565) and 16.36% (9/55) 
for birds from Florida.  Somershoe et al. (2009) 
reported high percentages of site fi delity, but the 
data represented small numbers [annual winter site 
fi delity at 40% (2/5) and overwintering site fi delity 
at 25% (2/8) in Florida].  The percentages I present 
here are within the published ranges.  I could fi nd 
no reports of diff erences in site fi delity as they 
relate to the age of the birds.
Ruby-crowned Kinglet

Samuels et al. (2005) found annual winter site 
fi delity in Point Reyes National Seashore in 
California for this species to be 6.72% and 7.96 
% when comparing burned and unburned habitats.  
Somershoe et al. (2009) found overwintering site 
fi delity (10.1 %) and annual winter site fi delity 
(10.0%) in Florida.  Kinglets breed in much of 
Canada and Alaska, and southward into the Rocky 
Mountains (Swanson et al. 2020).  Somershoe et al. 
(2009) reported lower annual winter site  fi delity 
compared to a higher overwintering site fi delity 
in kinglets.  My fi ndings were similar, with young 
birds having higher annual winter (X2, P <0.001) 
and overwintering site (X2, P = 0.069) fi delity than 
older birds.  Somershoe et al. (2009) attributed this 
to the shorter life span of kinglets.  The longevity 
record for Ruby-crowned Kinglet is 8 years and 
8 months (Bird Banding Laboratory 2019), which 
is comparable to passerines in general, which 
makes that rationale questionable.  The percentage 
presented Table 1 is within the published ranges.  I 
could fi nd no reports of overwintering site fi delity.
DISCUSSION 
The long-term constant eff ort bird banding station 
at Zuma Canyon and other locations confi rms that 
annual winter and overwintering site fi delities occur 
for the seven species presented here.  It is likely 
that site fi delity is present throughout southern 
California, and for other winter migrants as Sakai 
(2016) has shown for Northern Waterthrush 
(Parkesia noveboracensis).  The annual winter site 
fi delity percentages I found for the seven species 
are comparable to the lower end of published 
values.  There were many fewer published records 
of overwintering site fi delity, but the values 

presented here are comparable.  There are even 
fewer comparisons of site fi delities between older 
birds vs. younger birds.

Any other comparisons between species does not 
seem appropriate, as the preferred habitat of the 
seven species diff ers.  The predominant habitat at 
ZUMA is scrub, locally called chaparral, and is 
an older, dense chaparral that had not burned in 
approximately 75 years at the end of this study.  
This is a overwintering habitat described for 
Fox Sparrows (Wickstein et al. 2020), Golden-
crowned Sparrows (Noment et al. 2020), and 
Hermit Thrushes (Dellinger et al. 2020).  These 
three species do have higher site fi delities among 
the seven species (Tables 1-2).  White-crowned 
Sparrows prefer open areas to forage with shrubs 
nearby for cover (Chilton et al. 2020), similar to 
what is found at BURN and in more open areas 
at ZUMA.  The preferred winter habitat of Ruby-
crowned Kinglet is described as mostly forested 
areas, with scrub, grassy, and coastal areas as more 
secondary (Ammon 2020), while the preferred 
overwinter habitat of Lincoln’s Sparrows seem to 
be a mixture of forested and open areas (Swanson 
et al. 2020).    The dense mature chaparral of 
ZUMA is not the preferred habitat of Lincoln’s 
Sparrow and kinglet, hence perhaps their lower 
percentages.  Audubon’s Warblers winter in the 
widest range of habitats ranging from scrub, 
secondary growth, and open forests, to residential 
areas and eucalyptus groves (Hunt and Flaspohler 
2020).  Although the Audubon’s Warbler is one 
of the most abundant birds at ZUMA, it was 
not refl ected in its site fi delity.  Homann (1979) 
suggests this is due to its broad foraging behavior 
and generally wide movement through the winter.

The higher percentages of published site fi delity 
values compared to my fi ndings may be due to 
habitat diff erences.  Researchers likely sought areas 
where particular species were abundant.  So more 
birds would be expected to be caught, banded and 
returning to these more suitable habitats.  ZUMA 
and BURN were selected as banding stations as 
they fulfi lled certain criteria, such as a generally 
suitable habitat, site security, proximity to my 
college campus (Santa Monica College), easy 
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access for my students, and a willing landowner.  
The two suburban sites (LAXX and NOWO) 
were selected for non-biological reasons (my 
residences).
Another factor in explaining the fact that my site 
fi delity percentages are lower than most other 
published values is that many of the references 
give little information on capture eff ort.   Many 
studies involved more aggressive attempts  to 
capture especially returning birds as compared 
to my constant eff ort, passive mist-netting (and 
sparrow trap at LAXX and NOWO).  Sandercock 
and Jamarillo (2002) mist-netted extensively 
(average of 22 days/month vs. my twice a month) 
in their study on Lincoln’s Sparrows.  Gimpel et 
al. (2014) used from 10-100 mist-nets along with 
Potter traps.  Cormier et al. (2016) employed target 
netting and Potter traps, as well as geolocators in 
their study on Golden-crowned Sparrows.  One of 
the highest percentages was reported by Simmons 
(2020) with annual site fi delity at 40 percent 
of Sooty Fox Sparrows.  This high percentage 
is due to the use of several diff erent kinds of 
ground traps baited with seeds, feeding stations in 
gardens, geolocators, and color bands.  In addition, 
garden owners were recruited to monitor feeding 
stations and report banded birds, and extensive 
volunteer eff ort was deployed to capture returning 
birds.   Each of these adds a layer to increase the 
percentage of returning birds. 

As an example of similar degrees of eff ort, one 
can look at Audubon’s Warblers.  My percentages 
for Audubon’s Warbler for annual winter and 
overwintering site fi delities of 6.68% (85/1272) 
and 3.46% (44/1272) are similar to Monroy-
Ojeda et al. (2013) fi ndings in Oaxaca, Mexico 
(6.02%, 21/349 and 5.16%, 18/349).  Both used 
passive mist-netting.  The percentages are similar 
in spite of the fact that these warblers fl y more 
than twice the distance  to get to Oaxaca than to 
ZUMA (~4375 km vs ~1850 km).  Homann (1979) 
reported annual winter site fi delity of 7.71% 
(106/1375) using passive mist-netting over seven 
years for Myrtle Warblers.  Many studies do not 
mention banding eff ort.

Aside from the diff erences in eff ort described 
above, another diffi  culty is diff erences in 
subspecies or populations (e.g., Fox Sparrows and 
Yellow-rumped Warblers).  Part of the variability 
in Fox Sparrow site fi delity probably may be due 
to the complexity of the four subspecies groups, 
their ranges, distributions, and movements.  While 
members of the Red group are the only one in the 
eastern half of the U.S., all four groups can be 
found in various parts of California, e.g., I have 
banded all four subspecies groups at ZUMA, where 
the majority of this study was conducted (Sakai 
2020).  The Sooty Fox Sparrow is considered a 
long distance migrant like the Gambel’s White-
crowned and Golden-crowned sparrows, while 
members of the Thick-billed and Slate-colored 
groups (P. i. megarhyncha and P. i. schistacea) are 
middle distance migrants.  In general terms, for 
the Yellow-rumped Warbler, the Audubon’s race is 
a bird that winters in the western U.S., while the 
Myrtle Warbler winters in the eastern U.S. (Hunt 
and Flaspohler 2020). 

An interesting fi nding is the site fi delity of 
birds in small yards in a suburban setting.  The 
LAXX backyard was ~175 m2 in size, while the 
NOWO front yard was ~50 m2 in size.  The birds 
undoubtedly visited other yards in the neighborhood 
(one banded bird was brought to me by a neighbor, 
when the bird died after hitting a sliding glass 
door).  Since only one mist-net was used at these 
two sites, by defi nition the birds were caught in the 
exact same mist-net in the same location.  Such 
anecdotal specifi c site fi delity has been noted by 
others in a more natural setting.  Becker and Shaw 
(2019) reported a Swainson’s Thrush (Catharus 
ustulatus) being caught at its wintering ground in 
Ecuador at the same net location it was originally 
banded.  Both annual winter and overwintering 
site fi delity for both age classes were greater for 
these two smaller, residential sites compared to 
larger, natural sites, but unequal eff ort make the 
diff erences questionable. 
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CONCLUSION
In spite of the long history of the site fi delity in 
birds, little still is known about this phenomenon 
in terms of the degree of site fi delity of individual 
wintering migrant species and locations.  Both 
annual winter and overwintering site fi delities 
have been demonstrated in southern California 
for seven winter migrants (Gambel’s White-
crowned Sparrow, Fox Sparrow, Golden-crowned 
Sparrow, Lincoln’s Sparrow, Audubon’s Warbler, 
Hermit Thrush, and Ruby-crowned Kinglet).  
Only a handful of published annual site fi delity 
percentages were found for each of the seven 
species.  Even fewer published overwintering site 
fi delity percentages were found, and even fewer yet 
compared ASY/AHY vs HY/SY site fi delity.  The 
almost exact return of migrants to their wintering 
sites was confi rmed for one species. 
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certain birds and thus introduce bias to harvest 
rates.  Thirty years of banding brant with plastic 
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