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INTRODUCTION

Many species of shorebirds (Charadrii) that breed in North 
America migrate up to 30,000 km annually, traveling from 
non-breeding grounds as far south as Argentina to breeding 
grounds as far north as the Arctic Ocean (Brown et al. 2001, 
Morrison 1984, Myers et al. 1987). During these long-
distance migrations, shorebirds rely on strategically located 
stopover sites which provide abundant food and adjacent rest-
ing habitat (Helmers 1992, Myers et al. 1987, Senner & Howe 
1984). Coastal stopover sites in particular are increasingly 
being subjected to development and human disturbance, and 
loss of suitable stopover habitat may contribute to declines 
in local abundance and overall populations of shorebirds in 
North America (Brown et al. 2001, Myers et al. 1987, Pfister 
et al. 1992). In the north-eastern United States (Maine to Vir-
ginia), 77% of the region’s human population resides along 
the coast (Crossett et al. 2004). Thus, this region is one of 
the most heavily populated areas in North America and the 
U.S. Shorebird Conservation Plan has noted the importance of 
reducing disturbance to migrating shorebirds at key stopover 
sites in this region (Brown et al. 2001).

In eastern North America, much is known about shorebird 
use of stopover sites during northward migration to breeding 
grounds (Clark et al. 1993, Tsipoura & Burger 1999), while 
less is known about such use during southward migration. 
Few studies have quantified seasonal variation of shorebird 
species composition and abundance during southward migra-
tion in coastal north-eastern North America (but see Hicklin 
1987, Humphrey et al. 1995, Placyk & Harrington 2004, 
Schneider & Harrington 1981). From maritime Canada to 
Virginia, the Western Hemipshere Shorebird Reserve Net-
work (WHSRN) has recognized six stopover sites that are 
especially important to migrating shorebirds: Bay of Fundy 

in New Brunswick and Nova Scotia, the Great Marsh in Mas-
sachusetts, Monomoy National Wildlife Refuge (hereafter, 
“the Refuge”) in Massachusetts, Edwin B. Forsythe Refuge in 
New Jersey, Delaware Bay in New Jersey and Delaware, and 
Maryland–Virginia Barrier Islands in Maryland and Virginia 
(WHSRN 2006). 

The Bay of Fundy annually supports more than 30 spe-
cies of southward migrating shorebirds with peak counts of 
the nine most common species totaling 800,000–1,400,000 
annually (Hemispheric Importance; Hicklin 1987). The 
Great Marsh supports about 30 shorebird species with an 
estimated 67,000 shorebirds using the site annually, par-
ticularly during southward migration (Regional Importance; 
WHSRN 2006). Edwin B. Forsythe Refuge supports 85,000 
shorebirds annually during both migration periods com-
bined (Harrington & Perry 1995). Maximum 1-day counts 
at Maryland–Virginia Barrier Islands have been over 54,000 
birds during northward migration and at Delaware Bay have 
exceeded 216,000 shorebirds (Clark et al. 1993), making this 
site the most important for northward migrating shorebirds in 
the eastern United States (Hemispheric Importance; Clark et 
al. 1993, Harrington et al. 1989). Although no studies have 
estimated turnover rates and quantified the total number of 
shorebirds using Monomoy Refuge, at least 40 species have 
been documented since 1975 and thousands of migrants are 
estimated to use the Refuge annually (International Shorebird 
Surveys unpubl. data, Harrington & Perry 1995, Harrington 
et al. 1989, Senner & Howe 1984, Veit & Petersen 1993). 
The designation of Monomoy Refuge as a WHRSN Site of 
Regional Importance was based on a maximum 1-day count 
of approximately 21,000 shorebirds (WHSRN 2006). 

In this paper we: (1) quantify seasonal variation in shore-
bird species richness and abundance for both northward and 
southward migration periods in 2006 and 2007, (2) assess 
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Monomoy National Wildlife Refuge, Cape Cod, Massachusetts is one of the most important stopover sites in 
eastern North America for migratory shorebirds. However, researchers have not quantified seasonal variation 
in species composition or abundance of shorebirds at this critical site. We conducted weekly surveys on 
75 1-ha plots located throughout intertidal mudflat and saltmarsh habitats from April to October (2006) 
or November (2007). Peak shorebird density estimates during southward migration (48–52 shorebird-
use-days ha–1) were approximately three to five times greater than northward migration (9–15 shorebird-
use-days ha–1), but were similar between years. We detected 22 species, with six species accounting for 
87% of birds detected: Semipalmated Sandpiper Calidris pusilla (25%), Sanderling Calidris alba (19%), 
Black-bellied Plover Pluvialis squatarola (14%), Dunlin Calidris alpina (11%), Short-billed Dowitcher 
Limnodromus griseus (10%), and Semipalmated Plover Charadrius semipalmatus (8%). We documented 
low density human use in both years (0.018±0.003 humans ha–1 in 2006 and 0.008±0.001 humans ha–1 in 
2007). Understanding seasonality of shorebird and human use of this site is critical to implementing an 
effective management strategy to minimize impacts from human disturbance. 
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