TOPICS IN IDENTIFICATION

Fig. 1. Charles Maynard is shown here
observing birds in May 1918 at the Ip-
swich Beach, Massachusetts, site of his
1868 discovery of the Ipswich Sparrow.
© Museum of Comparative Zoology,
Harvard University.

he Ipswich Sparrow (Passerculus sandwichensis princeps) figures signifi-

cantly in the 19th-century connections of Nova Scotia and New Eng-

land, between which there was much flow of people and commerce.
Audubon, en route during his 1833 “Labrador” journey, cultivated the friendship of
the Nova Scotia naturalist Thomas McCulloch and his family, who obtained prized
specimens for him (Lewis 1933). Many New Englanders and other Americans,
including the illustrious polymath Alexander Graham Bell, began summering in
Nova Scotia. Modern systematic ornithology in Nova Scotia (as annotated lists of
birds in up-to-date nomenclature) may be said to have begun as an interest of New
England naturalists (e.g., Brewer 1852) and as a recreational activity for the British
military (e.g., Blakiston and Bland 1856). Thereafter, through the late 19th and into
the 20th century, there were frequent visits by American naturalists, and Nova Sco-

tia’s collectors sent many bird specimens to them and to museums.
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Birding is acknowledged to have 19th-century roots among generally independently
wealthy or professional New Englanders who enjoyed the pursuit of specimens for their
private collections or for museums. Some, however, were not so well-born or well-off.
Notable among them, Charles Johnson Maynard (1845-1929; Fig. 1), self-taught and
somewhat solitary, made his living by collecting specimens and by lecturing and writing
on a broad range of topics on natural history (Abele 2002). Birds were his primary inter-
est, and, tellingly, Maynard “was a charismatic teacher who influenced countless stu-
dents ... to use their eyes and ears instead of a gun to identify birds” (Abele 2002). In
early December 1868, Maynard collected a sparrow on Ipswich Beach, Massachusetts,
and sent the skin to Spencer Fullerton Baird at the Smithsonian Institution. Baird pro-
nounced it to be the Audubon-named Centronyx bairdii (now Baird’s Sparrow, Ammo-
dramus bairdii), and Maynard (1869) published his find as such.

After collecting two more at Ipswich Beach in fall 1871, Maynard was persuaded of
what he earlier suspected: that the bird was not Baird’s Sparrow, but a species related to
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the Savannah Sparrow, which he named Passerculus prin-
ceps (Maynard 1872). Fortunately, J. E Gmelin’s description
in 1789 of Emberiza sandwichensis has priority over Wil-
son’s (1811) Fringilla savanna, for Parkes and Panza (1991)
argued, and we agree, that the male described and figured
by Wilson (1811) as Fringilla savanna was an Ipswich Spar-
row. It had been collected, probably around March, on the
New Jersey coast (not Savannah, Georgia, as often
assumed). Wilson earlier described the more Savannah-like
female of his supposed “pair”, and Parkes and Panza sensi-
bly argue for continuing application of Wilson’s savanna to
eastern mainland populations of the species.

There remained the mystery of its summer home. Then
Ridgway (1884) discovered eggs in the U. S. National
Museum that he believed to be of the Ipswich Sparrow;, col-
lected in July 1863 by J. P Dodd, Superintendent of the
Lifesaving Station of Sable Island. (This early egg collection
reflects another historic link: the substantial equipping of
the Lifesaving Station during Dodds appointment with
funds raised by the Boston philanthropist Dorothea Dix.)

Merriam (1884) promptly requested a breeding specimen
from the island and confirmed Ridgway’s inference. This
discovery stimulated further curiosity about the bird and its
summer home, and a visit in spring 1894 by the influential
Jonathan Dwight led to his delightful 1895 monograph.
Saunders (1902) added more observations on the bird and
the island. The distribution and characteristics of the bird
during migration and winter subsequently received much
attention from birders and ornithologists, well summarized
by Elliott (1968).

Modern studies of the Ipswich Sparrow began with an
excursion to Sable Island in spring 1967 by McLaren
(1968) and colleagues during which they estimated the
bird’s population size. This work was followed by research
by a number of workers, beginning with a brief account of
the bird’s breeding biology (McLaren 1972) and a mono-
graph (Stobo and McLaren 1975). A full bibliography of
island research is at <greenhorsesociety.com/Bibilography/
Bibliography htm>. The Ipswich Sparrow has become one
of the best-studied North American passerines, and here we

The distinctive and range-restricted Ipswich Sparrow (first-basic bird shown here) is currently classified as a subspecies (princeps) of the widespread Savannah Sparrow. This article
focuses on its natural history and population trends. Stone Harbor, New Jersey; January 2006. © Kevin T. Karlson.
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that plumage from a typical Savannah Sparrow (right). Left: Martinique Beach, Nova Scotia; 6 April 2006. © Hans Toom. Right:
Brier Island, Nova Scotia; 6 May 2006. © Richard Stern.

summarize what has been learned.

Characteristics and Systematic Status

Birders readily distinguish the Ipswich Sparrow from east-
ern Savannah Sparrows (Figs. 2-4), and its former designa-
tion as a species is understandable. Relegation to
subspecies status in 1973 (AOU 1973) is also understand-
able, given what was known at the time of variation within
the Savannah Sparrow complex. Stobo and McLaren (1975)
found rare interbreeding on Sable Island and Nova Scotia’s
mainland beaches (Fig. 5).

Stobo and McLaren (1975) compared the Ipswich vs.
Savannah Sparrows from mainland Nova Scotian beaches
using discriminant analysis, a statistical procedure that
combines variables within samples into single factors for
overall comparison among samples. Combined body meas-
urements and reflectance of selected feathers from live-cap-
tured birds reveal virtually no overlap between the two.
Rising (2001) used skeletal measurements and another sta-
tistical approach, principal components analysis, to show
that (1) the Ipswich Sparrow, (2) large birds from Alaskan
islands, and (3) the distinctive

Sparrows can be distinguished in
the field contrasts sharply with a
recent attempt to distinguish
them genetically. Zink and col-
laborators (2005; see also Hess
2005) analyzed two regions of
mitochondrial DNA (mtDNA)
from Savannah Sparrows across
North America, including mor-
phologically distinct populations
such as the Ipswich, Beldings
(beldingi), and Large-billed (ros-
tratus). Except for Large-billed
(and, oddly, one Belding’s Spar-
row), which was clearly distinct,
all populations have mtDNA
sequences that are minor variations on one of two patterns
that co-occur across the continent. The Ipswich Sparrows
shows variations on only one of these patterns, but their ver-
sions are indistinguishable from those of birds scattered from
Newfoundland to Alaska. While Ipswich Sparrows may be
identifiable in the field, their mtDNA shows no clear sign
that they have been long on their own evolutionary track,
much less become a “certifiable” species.

Zink et al. (2005) suggest that the bird’s distinctiveness
comes not from genetic isolation, but rather from intense
natural selection for pale plumage and large size. Certainly
it is easy to imagine that raptors make short work of dark
sparrows in pale winter dunes, and island sparrows do
tend to be big, suggesting some shared selective pressure.
Rising (2001) suggests that the long breeding season and
intense competition by males for mates (see “Breeding
Biology”, below) may drive larger body size. A parallel sit-
uation seems to exist within several species of sparrows
that have marsh-nesting populations with particularly
long, thin bills, reflecting a change in diet from seeds to
insects. Several of these populations (e.g., of Savannah,

saltmarsh populations of Mex-
ico and Southern California, all
stand out as distinct within the
broad continental range of
Savannah Sparrow populations.
Because field observers distin-
guish Ipswich and Savannah
Sparrows based on size and
plumage tones, we recast the
analysis by Stobo and McLaren
(1975) in a more revealing form
(Fig. 6).

The ease with which Ipswich 1992 © Grant Milroy.
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Fig. 3. Ipswich Sparrows in Basic | (HY) plumage (left) are warmer toned and have darker streaking than adults, but are con-
siderably grayer than eastern Savannah Sparrows at the same stage (right). Both birds: Cape Sable Island, Nova Scotia; October
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sometimes after recent snow. Sable Island, Nova Scotia; early April 1972. © lan McLaren.

Right: By late summer, they are much worn, with darker remnant streaking. Sable Island, Nova Scotia; late August 1968.

© lan McLaren.

Song, and Swamp Sparrows) show little genetic separation
from more widespread, stout-billed populations of the
same species (Grenier and Greenberg 2005; see Hess
2006).

All the same, this conclusion is probably not the last
word. First, there is growing distrust of mtDNA in distin-
guishing species, partly because it may not be as labile or
conservative as originally thought, and partly because, for
all its convenience, it is still just one portion of the whole
genome (Edwards et al. 2005). Second, while many subspe-
cific distinctions based on one or two features have, not sur-
prisingly, proven to be poor markers of overall genetic
distinctiveness (Zink 2004), the Ipswich Sparrow is distinc-
tive in several respects, perhaps coded by a correspondingly
larger number of genes. If so, a broader sample of the
genome—preferably including genes linked to variation in
plumage, size, and behavior—might tell a different story
(Remsen 2005).

Distribution and Migration

The Ipswich Sparrow breeds almost exclusively on
Sable Island (rare exceptions noted above), leaving
the island beginning in September, with a distinct
peak of departures in mid-October, to migrate
down the Atlantic coast. Although sometimes
hundreds attempt to winter on the island, most
occur on Atlantic beaches between mainland Nova
Scotia (uncommonly) and northern Florida (very
rarely). Stobo and McLaren (1971) found a peak
between about 36° and 41° North around the Del-
marva Peninsula, with hints of continued south-
ward movement after the Christmas Bird Count
(CBC) period. This concentration is somewhat
north of most Savannah Sparrows, which never-
theless are more abundant than Ipswich Sparrows
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Fig. 4. Left: Ipswich Sparrows arrive on their breeding grounds before Savannah Sparrows on mainland Nova Scotia,
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on beaches within the latter’s
primary range. Stobo and
McLaren (1971) did find, how-
ever, that the Savannah Sparrow
is significantly more abundant
on the back dunes, closer to salt
marshes or woods. The Ipswich
Sparrow is clearly a bird of the
outermost beaches.

Stobo and McLaren (1971)
related relative sparrow abun-
dance (as deviations from the
expected number at given lati-
tudes) to amount of plant cover
(shelter and food), extent of

fresh water (food, etc.), and dune
relief (shelter?). Our statistical analysis indicates that plant
cover is most important, fresh water less so, and dune relief
not significant (Fig. 7).

The Ipswich Sparrow begins leaving its core winter range
in mid-March, and it is largely gone by mid-April (Elliott
1968). Birds start arriving on mainland beaches in Nova
Scotia in late March (earlier in recent years), and rarely
linger to mid-May. Peak numbers occur in the first two
weeks of April on beaches at about the latitude of Sable
Island, apparently staging for offshore flights in suitable
weather. Arrival spurts on Sable Island on three days in
early April 1972 coincided with west-to-northwest winds
less than 10 mph on both the mainland and the island
(Stobo and McLaren 1975; see their Fig. 15). The birds
thus appear to enhance chances of finding their small tar-
get, at most 0.8 mile wide and arranged west-to-east, some
140 miles away.

Despite navigational skill, Ipswich Sparrows do make
errors, or are swept off course by the winds. Accepted records
(mostly photographic) in southeastern Newfoundland

Fig. 5. This female Ipswich Sparrow (left) and male Savannah Sparrow (right) were both feeding
their young at a nest. Martinique Beach, Nova Scotia; 16 July 1971. © lan McLaren.
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Fig. 6. Eight body measurements and four plumage traits are combined in two separate dis-
criminant analyses; see Stobo and McLaren (1975) for details of variables. There is no overlap
between the clusters of the paler, larger Ipswich Sparrow (orange symbols; males darker) and
the Savannah Sparrow (blue symbols; males darker), although overall grayness of the Ipswich
Sparrow is not fully captured by a few chosen feathers. A mated female Ipswich Sparrow and

male Savannah Sparrow (see Fig. 5) are appropriately discriminated (black symbols).
© lan McLaren.

include two in spring, one in early summer, and four reverse
migrants in late fall or winter (Bruce Mactavish, personal
communication). One was photographed on the French
island of Saint-Pierre in May 2004 (Maybank 2004). More
surprising were an individual appearing in Québec City,
Québec, January 2003 (Bannon et al. 2003) and another
convincing individual photographed in late December 2005
near Port Stanley, Ontario, on the north shore of Lake Erie
(Bob Hubert, personal communication). By far the most far-
flung vagrant was well documented at Portland Bill, Devon,
U. K, 11-16 April 1982. Although it was deigned ship-
assisted, it could have made the trip on its own (I. A.
McLaren, unpublished 1982 analysis submitted to British
Birds Rarities Committee). Daily weather maps for the North
Atlantic at large (Weather, vol. 37, no. 6, insert) indicate that
slack weather dominated off Nova Scotia and low pressure in
the mid North Atlantic, giving contrary winds until 8 April.
Then a deep low moved north of Nova Scotia, and a sus-
tained high developed in the Atlantic south of Iceland. This
weather pattern seems to supply a plausible transatlantic
route for an Ipswich Sparrow flying downwind at up to 50
knots, feasible in less than two days, but perhaps with
stopovers in southeastern Newfoundland, extreme southern
Greenland, or Iceland.
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Breeding Biology

A few observations on mnests and breeding activities

(summarized by Elliott 1968) had been made prior to

work initiated by McLaren in 1968 (Stobo and McLaren

1975), which forms the basis of this account.

First-time visitors to Sable Island are often surprised
to find not only rolling dunes covered with marram
grass, but also lush, aromatic vales of heathland.
Ipswich Sparrows breed in both habitats, but settle
more densely in heath (ca. two territories per hectare)
than in marram-dominated terrain (ca. one territory per
hectare). Males establish territories soon after they
arrive on the island, by chasing, displaying, and repeat-
ing a song that is lower in pitch but otherwise, at least
superficially, indistinguishable from that of mainland
birds (A. G. Horn, unpublished data). The resulting ter-
ritory boundaries are constrained not only by barren
blowouts and drifts of sand, but also by even shallow
rises in the bumpy landscape that afford high points for
singing and watching for intruders. As a result, territory
boundaries are surprisingly similar from one year to the
next, even across several generations (Reid and Weath-
erhead 1988).

Nonetheless, territory size does vary, and males with
larger territories usually pair earlier and attract more
females (up to three have nested in a male’s territory; see

Fig. 8), there being few distinguishing features for females to
choose from within the fairly homogeneous terrain
(McLaren 1972). However, there is a statistical tendency for
them to space nests away from those of other females (Stobo
and McLaren 1975). No doubt females assess other aspects
of male fitness, as well. For example, in one year when ter-
ritory size varied little among males, male pairing success
correlated more strongly with song rate. Males singing at a
high rate sacrifice foraging time, so song rate might be a reli-
able cue for females to judge a male’s quality as a parent or
as a sire of vigorous young (Reid 1987). Indeed, the year
showing this relationship between singing and pairing was
particularly cold, and the males’ tight energy budgets may
have accentuated differences among them (Reid 1987, Reid
and Weatherhead 1990).

Getting a female to settle on his territory is only half a
male’s battle, since, from DNA studies, we now know that
infidelity is rampant. On average, about 75% of nests, and
about 50% of nestlings, include nestlings sired by a male
other than the male tending the young—usually that male’s
neighbor (Temple 2000). Such indiscretions would con-
found a male’s success at attracting females, were it not for
the fact that the males which succeed most at pairing also
tend to succeed in extra-pair sorties (Temple 2000).
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After mating, nesting proceeds much as for many
ground-nesting songbirds: The female incubates her clutch
of four or so eggs for about 13 days, the still flightless
nestlings leave the nest when about 11 days old, and the
fledglings reach independence after two or three weeks.
Where the Ipswich Sparrow distinguishes itself from most
songhirds—including other Savannah Sparrows—is in its
prodigious reproductive rate. Partly because the island is
largely free of predators, and partly thanks to a long breed-
ing season, each female can successfully raise up to four
broods. She gets some help from the male, especially after
the young leave the nest, when she can often start laying
the next clutch. Experienced parents are particularly suc-
cessful, largely because they get a jumpstart on the breed-
ing season, often pairing quickly with the same mate they
had in the previous year (Ross 1981).

This fecundity may have saved the population more
than once after winters of heavy mortality. It may also pre-
vent such rebounds from creating the genetic bottlenecks
that can make less-fecund island species highly inbred,
since plenty of individuals contribute to the population’s
recovery. Indeed, measures of genetic diversity (Temple
2000) and tracking of the dispersal of young birds (H. A.
Ross, unpublished manuscript) suggest that genetic mix-
ing across the island is enough to keep inbreeding in
check.

So far, studies of breeding biology have shown little evi-
dence for the kind of intense natural selection predicted by
the genetic studies cited above. Presumably adults vary

somehow in their competitive traits, since pairs nesting in
heathland are generally more successful than those in mar-
ram habitat, and heath is settled first in the spring.
Nonetheless, a nestling’s parentage, natal habitat, and
growth (including its final size) seem unrelated to whether
it returns to breed (Ross 1980, Ross 1981, Ross and
McLaren 1981). The winning pairs are, simply, those that
produce most young. For evidence of natural selection we
instead have to turn to yearly population trends, particu-
larly to what they reveal about overall breeding success and
mortality on the wintering grounds.

Populations

The sparrow’s restricted breeding and wintering ranges
make it easier to gain insight into what might affect its pop-
ulation status. Stobo and McLaren (1975) and McLaren
(1979) estimated populations during 1967-1978 on the
island in late spring and late summer (after virtually all
young fledged) to range between 1,250-3,300 and
5,000-14,750, respectively. The statistical limits and relia-
bility of these estimates cannot be ascertained, as they were
based on complete counts on selected areas of differing sizes
and qualities (to match various habitat types). A complete
island count by enthusiastic volunteers in early June 1971,
however, was very close (7% lower) to that estimated from
the selected areas. A statistically rigorous random-transect
census in early June 1998 (Smith et al. 2003) produced an
estimated 5,800 individuals (95% confidence limits ca.
5,000-7,100 using several methods), higher than any previ-
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Fig. 7. Shown here are latitudinal distributions of Ipswich and Savannah Sparrows on coastal beaches between southern
South Carolina and the southern tip of Nova Scotia in late February and early March 1971 (data from Stobo and McLaren
1971). The symbols represent counts along four-mile-long transects through beach habitats; note the different scales for Ip-
swich and Savannah Sparrows. The curves are fitted statistically (that for the Savannah Sparrow arbitrarily truncated). The
insert shows that numbers of Ipswich Sparrows relative to the average (i.e., deviations of symbols from the curve) are

strongly related to the quality of the beaches. Figure by lan McLaren.
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sity and weather on reproductive suc-
cess (i.e., late-summer count minus
spring count, then divided by spring
count). The authors found no effect
of spring population counts and
weak statistical support for effects of
island weather on reproductive suc-
cess. A subsequent analysis (I. A.
McLaren and A. G. Horn, in prepara-
tion) has added data for 1977 and
1978 (based on McLaren 1979) and
again used monthly weather values
(Environment Canada 1967-1978)
plus data at the NOAA website
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Fig. 8. Mapped here are the 1969 territories of male Ipswich Sparrows during the time
when there were the most second clutches at the main study area on Sable Island
(based on Stobo and McLaren 1975). Ponds are blue, vegetated terrain is green, and
the extent of less-vegetated, sandy areas is indicated by yellow. Vehicle tracks are
dashed lines. Arrows connect successive nests of females. Note that some females had
three successive nests, three males had two females nesting in their territory, and one
female switched territory between her first and second nests. Figure by lan McLaren.

<noaa.gov/climate.html>. Statistical analysis revealed no
effect of relative population size or air temperature on repro-
ductive success, but found a significant positive effect of total
sunshine and a negative effect of rain (Fig. 9). Apparently,
breeding Ipswich Sparrows are not overcrowded and do best
in sunny and rain-free weather—not surprising on this often
foggy and rainy offshore island.

Stobo and McLaren (1975) also explored winter survival
of the sparrows using late-summer counts as a proxy for
numbers at the beginning of winter, and counts in the fol-
lowing springs to indicate the fraction returning. In our
ongoing analysis (I. A. McLaren and A. G. Horn, in prepara-
tion), we have combined mean temperatures and total pre-
cipitation respectively for winter (December— 6

does not ensure greater success returning to Sable Island
after dealing with habitat crowding and weather during
winter.

Stobo and McLaren (1975) found no trend in an index
of CBCs (standardized by party-miles and other effects),
although the ups and downs of the CBC series are not ran-
dom, suggesting some sort of long-term “control” of the
population, presumably, as indicated above, through win-
ter “crowding”. Recently, we have confirmed the apparent
non-randomness of the CBC series, and looked for other
influences (I. A. McLaren and A. G. Horn, in preparation).
It is well known that a major “driver” of weather along the
Atlantic coast and elsewhere is large-scale variation in the
latitudinal gradient of atmospheric pressure, indexed as
the North Atlantic Oscillation (NAO). Preliminary analy-
sis suggests that the ups and downs in CBCs are indeed
related, although weakly, to the summer NAO index,
which when high, brings milder southwest airflow to Sable
Island.

The Future

To some extent, the future of the Ipswich Sparrow depends
on our perceptions of its “importance”. The fact that it is
not currently recognized as a separate species, even though
it is very distinct within the Savannah Sparrow complex,
should not diminish our interest in the bird. It is unlikely
that current concepts of what constitutes a “listable”
species will be expanded to incorporate the Ipswich Spar-
row, but as Remsen (2005) has argued, distinctive popula-
tions are not to be underrated if they reflect recent genetic
mixing with other populations. Future studies may focus
on the genetic background of distinctive phenotypic differ-
ences among bird populations, and such work could even
lead to some revisions in species concepts, and a better
match with what birders can observe. We believe that,
regardless of taxonomic status, the Ipswich Sparrow
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February) in the core range of the sparrow, reason- I
ing that low temperatures, snow cover, and winter _} e |
rains could negatively impact survival. Effect of 3 4} 4 g &
population size and precipitation, but not temper- ; - @
ature, prove to be statistically significant (both neg- o ; 20F .. )
ative), as does a positive interaction between — § 5| 4 9 e ©
them—that is, rain and snow may be more serious ;lj 10 .
when populations are high (Fig. 9).

The negative effect of population size may 0 L L 0 L N S S
seem surprising considering that this rare bird is 2 & 0 1 2 2 4 0 1 2 3

widely distributed in winter. As shown above,
however, much beach habitat is of poor quality,
and wintering Savannah Sparrows may add con-
siderable population pressure on core beaches
where they outnumber Ipswich Sparrows. As
noted above, quality of a bird’s early upbringing
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Index of weather Index of weather plus population

Fig. 9. Left: Relationship between reproductive success of Ipswich Sparrows and an index of weath-
er conditions that combines the standardized effects of total bright sunshine and the negative stan-
dardized values of rainfall. Right: Relationship between the over-winter survival of Ipswich Spar-
rows (spring count / previous late-summer count) and an index that combines standardized values
of the late-summer population and amount of precipitation in the core winter range. See text for
details. Figure by lan McLaren.
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remains a fascinating bird, about which much is already
known and much more can be learned.

More long-term studies of the bird’s abundance and suc-
cess both on Sable Island and in its winter range could
refine what we know about its population regulation. This
relatively rare bird is linked to a small and vulnerable
breeding range, and its fate may ultimately be sealed, per-
haps sooner under sea-level rise scenarios, by dissipation of
Sable Island into the surrounding banks. The major barrier
islands off Delaware and North Carolina are largely pro-
tected, but the less accessible islands off Virginia, at the
peak latitude of the bird’s winter population, deserve more
exploration and protection of dune beach habitats. We
hope that the birding community is persuaded that such
monitoring and stewardship are worthy goals.
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