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Figure 3.1. Mean foraging rates of Piping Plover chicks surviving and 
not swviving to 16 days of age at Cape Cod and Bristol 
Co., MA, 1988-1989. 
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' Table 3.1 Feeding and brood-rearing llabiJats, and associated disturl>m1<:e1ypes and 
levels, available to Piping Plovers at six. .U.. on Cape Cod and Bristol Co., 
MA, 1988·1989. 

Potential 
Habitats Disturbance 

Location Available! Stimuli 

Coast Guard Beach Intertidal Pedestrian 
Bemt Pet 
Wrack 
Dune 
Overwash 
Mudflat 

Marconi Beach Intertidal Pedestrian 
Berm Pet 
Wrack ORV 
Dune 

Harding Beach Intertidal Pedestrian 
Berm Pet 
Wrack ORV 
Dune Kite 

Race Point Beach Intertidal Pedestrian 
Berm Pet 
Wrack ORV 
Dune Kite 
Overwash 

Horseneck Beach Intertidal Pedestrian 
Berm Pet 
Wrack ORV 
Dune 

Little Beach Intertidal Pedestrian 
Berm Pet 
Wrack 
Dune 

l See Table 3.2 fc.: ddinitims ofhabital t}']Je:>. 

2 fuwtial disturbances apply bead!.-wide 

Level 
ofUs.Z 

Moderate 
Occasional 

Low 
Occasional 
Occasional 

High 
Moderate 
Occasional 
Low 

Low 
Occasional 
Low-High 
Occasional 

High 
Moderate 
Occasional 

Low 
Low 

3 I~ < 4 peopJ,jgrid, or < 4 pel visitslwk, or < I 0 OR V visits per wk. or < 3 kite lllitwbanco:s!wk. 
moderme 4-8pegplelgrid, or 4·8pits~Y.l., or 10-20 ORV&'wk, or ]..fi kitedisturbmces/wk. 

Ill"' > Spcq~le!grid, or> 8 pdslwk, UT > 20 ORVslwk, or> 6 kite <fuAurbaaccslwk. 
ocalSi.WIIl diatwbance t)'l'le ally <.'>;UUTed liporadically throughout the :;easm. 

52 
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Table 3.2 Definitions of foraging habitat types recorded during Piping 
Plover time budget studies on Cape Cod and Bristol Co., MA, 
1988-1989. 

_Habitat 

Mudflat 

Overwash 

Dune 

Wrack 

Berm 

Intertidal 

Definition 

flat expanse ofloosely packed sand with much orgatric 
matter and little or no rooted vegetation present. May 
have algal mats lying on surface. Always in a low energy 
area. Surface is damp to wet to touch. 

Area above mean high water (MHW) which is composed 
ofloose sand, typically with tittle vegetation. Area is 
subject to water inwtdation only during storms. 
Created by up rush of water that crosses the dune line (or 
storm benn, if no dunes present). Surface is nonnally 
dry to touch. 

Hill or ridge of sand usually vegetated with Ammophila 
breviligulata. Surface is dry to touch. 

A narrow band of dead, unrooted vegetation and 
driftwood. Normally deposited on beaches by tidal 
action. Composed primarily of Ascophylum mp., Fucus 
§l>l!., and Zostera §l>l!. May be fouod on both high and 
low energy beaches. 

Area of exposed sand between dune and MHW. 
Always on high energy side ofbeach. Surface is 
normally dry to touch. 

Area between berm and mean low· water (ML W) line 
which is usually flooded twice daily. No vegetation is 
preseot. May be in both high aod low energy 
environments and may be flat to steeply sloped. Surface 
is usually damp to wet to touch. 
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Table 3.3 Tidl!l stages used during Piping Plover activity budget studies on 
Cape Cod and Bristol Co, MA, 1988-1989. 

High-Tide-Falling 

Mid-Tide-Falling 

I.ow-Tide-Rising 

Mid-Tide-Rising 

Period of time from high tide to three hours after 
high tide. 

Period of time from three hours after high tide to 
low tide. 

Period of time from low tide to three hours after 
low tide. 

Period of time from three hours after low tide to 
high tide. 
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Table 3.4 Ranked furaging habitat prefurenccs, by site, ofPiping 
Plover adults and chicks at Cape Cod and Bristol Co., MA, 
1988-1989. 

------
p 
% Vanderploeg 

T Avill- and Scavia' s 
Site Habltlll %Use ability El 

···--·· ~~-------

Coast Guard 
Beach Wrack 4 I 0.494 

Mudllat 56 28 0,193 
Bonn 21 18 0.074 
Inteeddal 17 21 -0.257 
Dune 1 13 -0.898 
Overwash I 19 -0.920 
Tot. Llll!C Obs. (min) 3060 

Utile Beach Wrack 4 0.333 
Dune 28 9 0.217 
llrtertldal 47 22 0.034 
Berm 21 28 -0.455 
Overwash 0 40 -1.000 
Tot. 'L1me Obs .(min) 1077 

Horseueck 
Beach Wrack 29 I 0.581 

Berm 45 46 -0,713 
Intertidal 26 35 -0.824 
Dune 0 18 -1.000 
Tot. Time Ob& (min) 1123 

Harding 
Beach Intertidal 38 21 0.268 

Wrack 24 19 O.tl9J 
Bonn 32, 45 -0.191 
Dune 6 15 -0,445 
Tot. 'Fmte Ob~ (min) 1061 

oontinued next page 
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Table 3.4 Continued. 

p 
% V andetploeg 

r Avail- and Scuvia's 
Sire Habitat %Use al:rility El 

···~··--

Marconi 
Bead! Wrack 5 I 0.399 

Intertidal 36 21 ·0.116 
Dune 12 10 -0.283 
Berm 47 68 ..0.514 
Tot. rmre Ob• (min) 1195 

Race Point 
Beach Wrack 12 5 0.365 

Intertidal 36 21 0.147 
Berm 11 24 ..0.416 
Dune 2 21 -0.838 
Tot. Time Obs, (min) 1319 

I E ~ Vanderploeg and Scam's Relativlzed Selectivity; significant 
preferences (positive valoes) and non-prefurewes (negative values) are 
boldfaced. 



Table 3.5 

Habitat 

Intertidal 

Bonn 

Wrack 

Overwasb 

Dune 

Mudflat 

Overall 

57 

Mean. fumging rates (attempts/min) ofPiping Plover adults and 
chicks, on Cape Cod and Bristol Co., by habitat, 1988-1989. 

Mean Foraging Rate± S.D, 

Total 
hrs. obs. 
furaging Adults Nl Chicks N t-va1ut! p 

41 5.2±3.6 58 s.o~ 3.2 24 0.275 0.784 

12 2.7±2.6 58 2.5 ± 2.3 IS 0.679 0.498 

f3 5.6±3.0 58 3.8 ± 2.6 14 2.95 0.004 

3 3.1 ± 3.4 58 3.8 ±2.7 18 0.698 0.491 

32 7.9 ± 4.9 31 5.8 ± 3.6 12 3.04 0.003 

4.7 :': 4.2 58 4.1::3.1 24 

1 N ~ ll1llllber ofiudividual birds observed 



Table 3.6 

TjdaJ Stage 

H:igh~tide-falH:ng 

NfidMtide-rismg 

!vl:id-tid¢-fulling 

L,mv..tide-ri$ing 

Mean foraging rates (F.R) of Piping Plovers, by tidal stage, 
Cape Cod and Bristol Co., MA, 1988-1989. 

·~~· 

Adults Chicks t· 
N! X F.R.±S.D. N 'XF.R +KD value p 

1 

·---· 
58 4.3 ± 3.1 24 4.2+ 2.4 L096 0.275 

58 5Ai3.9 24 4.0+:3.1 2.875 0.005 

58 5.3 ± 4.1 24 4.1 + 3.5 2.261 0.025 

58 5,6 :t 4.0 24 4.8 + 3.2 L257 0.213 

l N =number of individual birds observed 
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Tahle3.7 Mean fot'11ging rates (attempts/min) of adult Piping Plovers, by 
tidal stage and habita~ Cape Cod and Bristol Co .. MA, 1988· 
1989. 

Habitat 

Intertidal 

Benn 

Wrack 

Dune 

Mudflat 

Tidal Stage! 

Low tidal stages 
x ± s.o.2 

(n)3 

5.1:>:2.7 
(97) 

16±2.2 
(50) 

4.9:t2A 
(45) 

7.2 = 3.1 
(78) 

High tidal stages 
x:::: S.D. 

(n) 

4.3 :': !.9 
(69) 

2.8 ± 1.7 
(56) 

3.7±!.8 
(40) 

4.7 ± 2.7 
(12) 

7.3 ±3.2 
(92) 

t-value p 

1.1 0.110 

2.9 0.007 

0.9 0.151 

CBD' 

OA 0.193 

1 Low tidal stages = Mid-tide-fulling aud Low-tide--ristug tidal stages 

2 
High tidal stages= High-tide-fulling and Mid-tide-rising tidal stages 
S.D. = Staudard Deviation 

3 ~~ = number ofbirds observed 
4 D ~ could not be determined 



Table 3.8 
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Composition ofinfauna invertebrates and surfitce-flying insects 
found in core samples(n ~ 84) and stioky trap ssmples(n -78) 
during Piping Plover foraging studies on Cape Cod aod Bristol 
Co., MA sites, 1988-!989. 

Sampling method Class Order 

Percent 
composition of 

saraples 

Core Polycl!aeta 

Crustecea 

Sticky Trap Jnsecta 

Araclmida 

Unidentifiable 

Unidentified 

Amphipoda 
Isopoda 

Diptora 
SiphoNAptern 
Coleoptera 
Hymenoptera 
Lepidoptera 

1 hard-shelled molluska not included in results 

44 

55 
I 

87 
9 
3 
<! 
<I 

<1 

<] 



Table 3.9 

Habitat 

Mudflat I 

Intertidal I 

Wrack 

Berm 

Dune 

Overwash 
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Mean numbers ofinfauna invertebrates and surface-flying insects 
at Cape Cod and Bristol Co., MA, 1988-1989. 

Mean (S.D.)no. 
Number of individuals per 

samples Prey type sample 

36 Infauna 514 (20) 

48 lnfuuna 85 (65) 

24 Surface-flying 423 (300) 

24 Surface-flying 169 (130) 

24 Surface-flying 49 (31) 

6 Surface-flying 169 (87) 

1 Data do not include hard-shelled mollusks 
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Table 3.10 Regression analysis ofPiping Plover foraging rates vs 
invertebrate numbers on Cape Cod and Bristol Co., MA. 1988-
1989. 

Habitat Month ,z Equation P-value 

Wrack April .98 y- .2763(x)- 7.9289 0.050 

Juno .98 y- .0036(x) + S. 7869 0.050 

August .34 y- .0042(x) + 5. 7456 0.601 

Intertidal April .72 y- .0089(x) + 5.0132 0.009 

Juno .68 y- .0031(x) + 4.0377 0.045 

August .31 y- .0045(x) + 5.5231 0.255 

Berm April .37 y- .0047 (x) + 4.4465 0.583 

Juno .41 y- .OOIJ(x) + 2.0972 0.248 

August .50 y- .0084(x) + 1.4192 0.184 

Duuo Juno .45 y- .Olll(x) + 5.3629 0.329 

August .20 y- .0241(x) + 2.1581 0.702 



CHAPTER4 

HUMAN DISTURBANCE AND 

OFF-ROAD VEHICLE (ORV) IMPACTS 

\ 
The Piping Plover (Charadrius me1odus) was listed as endangered and 

threatened by the U.S. Fish and Wildlife Service in 1986 (Federal Register 1985). 

Human disturbance was identified as a major factor limiting the Atlantic Coast 

Population ofPiping Plovers (U.S. Fish and Wildlife Service 1988), and intensive 

management actions have been undertaken to reduce impacts of human disturbance on 

plover nesting, feeding, productivity, and chick swvival (U.S. Fish and Wildlife Service 

1988, Melvin et al. !991). 

Several workers have ideiDtified various effects ofhuman disturbance on Piping 

Plovers. Fledging success was markedly lower on beaches with high human 

disturbance compared to low human use beaches (Cairns 1977, Hemming et all988). 

Other potential impacts of human disturbance to plOvers include exposure of eggs and 

young to excessive heat or predators. Pets, feral dogs, and cats have also been 

identified as direct (i.e., predation) or indirect (i.e., disturbance) causes of plover nest 

failure in some areas (Burger 1986, Cairns and McLaren 1980 ). Several studies have 

attempted to assess the impacts ofORVs on nesting shorebirds {Blodget 1976, Buick 

and Paton 1989, Flemming et al. !988, Goldin et al. !988,1989); however, only 

recently has work focused on Piping Plovers and human disturbance (Goldin et a!. 

1988, 1989; Hoopes eta!. !992). In this paper, we quantifY the types and amount of 

human-related disturbances to plovers at six study bear~hes in Massachusetts. Further, 

we examine the effects and potential influences these disturbances have on plover 

ecology, including behavior, productivity, and chick swvival. Additionally, we discuss 

impacts of ORV s on Piping Plover behavior and reproductive success. 
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Study Area 

We conducted our research at six piping plover nesting beaches in 

Massachusetts, four on Cape Cod and two on Buzzards Bay in Bristol County. These 

beaches were selected because they contained a variety of plover feeding habitats and 

were subject to varying levels ofhuman recreational use (Table 4.1 ). Cape Cod sites 

included Harding Beach (Chatham), Coast Guard Beach (Eastham), Marconi Beach 

(Wellfleet), and Race Point Beach (Provincetovm). Bristol County sites included 

Horseneck Beach (Westport) and Little Beach (Dartmouth). 

Harding Beach is a 1.9 km~long beach along Nantucket Sound in Chatham 

The relatively narrow upper berm was nourished with dredged material in 1984 and 

1987. Parking lots \\lith spaces for> 150 cars are at the west end of the beach. The 

beach is ovmed and managed by the town of Chatham, but was not regularly patrolled 

by law enforcement officers. Symbolic fencing erected in April prevented human 

access to approximately 33% and 50% of berm and dune habitats, respectively. Dogs 

were prohibited from the entire beach during the plover breeding season, but this 

prohibition was often ignored and ~ I 0 unleashed dogs per week were often present . 

. Off-road vehic1es were also prohibited. 

Coast Guard, Marconi, and Race Point Beaches are all managed by the National 

Park Service (NPS) as part of Cape Cod National Seashore. Coast Guard Beach in 

Eastham is a 2 km-long barrier spit that extends southward between the Atlantic Ocean 

and the salt marshes and tidal flats ofNauset Bay. A parking lot with spaces for about 

50 cars is at the northern end of the beach; from Jwte through August, additional 

beachgoers arrive via NPS shuttle buses from a 350-car parking lot 1 km away. 

Symbolic fencing prevented human access to approximately 50%, 75%, 90%, and 

100% of berm, overwash, mudflat, and dune habitats, respectively, during the plover 

breeding season. All other habitats were open to human recreation. Off-road vehicles, 
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dogs, and kites were prohibited, and the beach was patrolled daily by NPS rangers and 

biologists. 

Marconi Beach is a narrow, 2. 7 km~long beach situated between the Atlantic 

Ocean and eroding coastal bluffs that are~ 20m high in most places. A 530-car 

parking lot lies behlnd the bluffi; at the southern end ofthe beach. Symbolic fencing 

prevented human access to 30% and 100% of berm and dune habitats within I 00 m of 

nest sites. Dogs and recreational vehicles were prohibited, and the beach was patrolled 

daily by NPS rangers and biologists. NPS patrol vehicles passed along the·beach at an 

average of 4 vehicles per day. 

Race Point Beach is a 4 km-long barrier spit that consists of ocean-facing 

beach, extensive dune system. and harbor-side intertidal flats. Heaviest pedestrian use 

of the beach was concentrated at the eastern end near a 355-car parking lot. Along the 

harbor side of$e outer 1/3 of the spit, human use was almost non-existent. The beach 

on the Atlantic Ocean side of the spit, however, was heavily used by off-road vehicles 

during much of the plover breeding season. On weekends in June and July, between 50 

and 150 vehicles per day often passed along the outer beach and 30-100 vehicles 

camped overnight on the beach. During our study, as plover nests were discovered, all 

habitat within 40 m of a nest was enclosed with symbolic fencing. After eggs hatched, 

sections _ofbeach with unfledged chicks were open to pedestrians although vehicular 

traffic was prohibited. The beach was patrolled daily by NPS rangers and biologists. 

Horseneck Beach is a relatively narrow, 4.6 km-long beach on Buzzards Bay. 

The eastern 2. 7 km is managed by the Massachusetts Department ofEnvironmental 

Management (DEM) as Horseneck Beach State Park. Situated behind the middle and 

eastern portions of the DEM beach are parking lots with capacity for 3,000 cars, a 

concession and bathhouse complex, paved walkways behind the primary dune and a 

campground with 100 campsites. Most of the western 1.9 km of the beach is O\Wed 
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and DUUIBged by the town ofWestport. A parking lot with capacity for about 15 cars is · 

situated about 0.3 km from the western end; during weekends in July and August the 

west end of the beach was a popular IaNAlng spot for recreational boating parties. A 

small section of private beach with a complex of~ 75 changing rooms and showers lies 

between the town and state owned portions ofHorseneck Beach. As nests were 

discovered, they were protected with symbolic fencing approximately 15-30 min 

radius. Recreational ORVs were prohibited from the entire beach. However, 

maintenance and lifeguard vehicles passed along portions ofthe beach at an average of 

1-2 vehicles per day. Unleashed dogs were often present. 

Uttle Beach is a 0.8 km-long complex of narrow beach and sandspit on 

Buzzards Bay at the outlet to brackish Allen's Pond. The beach is privately owned and 

closed to ORVs, has 12 small summer cottages along its western end, and is about 2.4 

km from the nearest public parking lot. Approximately 50% of available berm and 

dune habitat were symbolically fenced during the breeding season. 

Methods 

In 1988 and 1989, observations of Piping Plovers.began in earJy April (Cape 

Cod) or mid May (Bristol County) during the period of courtship and nest initiation 

and continued through August. Observations were made from a distance (X = 46 m) 

with a 20x spotting scope to minimize or eliminate researcher disturbance. Most adults 

were individually color-banded (Maclvor 1990) which facilitated brood observations. 

Each study beach was divided into 90 m x 90 m grids. Grids were selected 

randomly each day and searched for plovers. No more than 10 min were spent looking 

for a bird in any one grid. The first bird encountered in a grid served as our focal bird 

(Altman 1974). We recorded the responses of plovers to human-related disturbances 

during observation periods of 5 to 15 min in duration. Disturbance stimuli were 
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divided into four categories--pedestrian, dog/pet, ORV, and kite. Data recorded 

included I) response distance (the estimated distance between the disturbance stimulus 

and focal bird), 2) response type (ground (i.e., walk/run/crouch) versus air), 3) distance 

focal bird traveled from the disturbance, 4) duration of response (time from focal bird's 

first reaction to disturbance until bird returned to non~distwbance behavior; Table 4.2), 

and 5) behavior (Table 4.2) and habitat used by focal bird ireruediately before aod after 

disturbance. We define a disturbance as having occurred when 1) a sudden change in 

the focal bird's behavior was observed (e.g.- feeding to alert), and 2) there were no 

other apparent natural disturbance stim.uli occurring. We considered a disturbance to a 

focal bird concluded when the focal bird returned to non-disturbance-related behaviors 

(i.e., feeding, maintenance, incubating). While in a few instances more than one 

disturbance event was recorded during an obsetVation period, the observations were 

considered independent because birds returned to non-disturbance-related behaviors 

between disturbance events. In 1989, we a1so recorded number ofhumans within each 

grid where a focal bird occurred. Distance chicks moved during disturbed and 

undisturbed periods was estimated and converted to rates of movement by dividing 

total distance moved by total time each chick was obsetved. These rates were then · 

averaged for disturbed and undisturbed periods. Because chicks were not individually 

identifiable, we averaged distance moved data for each brood. To preserve statistical 

independence, the mean distance moved during undisturbed and disturbed periods for 

each brood were used in our statistical analyses. 

All statistical tests were petformed using the original data, However, for clarity 

and conciseness, we present most data as percentages. Analysis of variance (ANOVA) 

and Duncan's multiple range test were used to test for differences in average response 

distance, response duration, and distance moved between different disturbance stimuli. 



Pearson's correlation coefficient (Sokal and Rohlf 1981) was used to examine 

relationships between disturbance rates and plover productivity. 

Results 

Plover regmnses to human Disturbances 
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Pedestrians disturbed plovers most frequently, accounting for 87% and 84% of 

all recorded disturbances to plovers in 1988 and 1989, respectively (Table 4.3). 

Overall rates at which plovers were disturbed did not difibr significantly (P > 0.05) 

between years among sites, thus were combined (Table 4.4). Disturbance rates ranged 

from 1.5 disturbances per h at Marconi Beach and 4.6 disturbances per h at Horseneck 

Beach. 

In general, plovers were most tolerant of pedestrians and least tolerant of pets, 

kites and ORVs (Table 4.5). Plovers responded to pedestrians at significantly shorter 

distances (F ~ 1060.5, df~ 2,2, P < 0.01) than to ORVs, pets, and kites (Table 4.5). 

Sllnilarly, pedestrians disturbed plovers for significantly shorter periods of time (F = 

4804.5, t{f- 2,2, P < 0.01) than did pets and kites (Table 4.5). Kites caused plovers to 

move significaotly greater distaoces (F- 873. 6, df- 2,2, P < 0. 0 I) thao did other 

disturbance types (Table 4.5). Over 95% of all plovers observed during the 1989 

season were found in grids containing< 10 people (Table 4.6). 

Human-related disturbances were obseiVed during all days of the week at most 

sites, but were generally higher on weekend days (Friday-Sunday, Table 4. 7). The 

notable exception to this occurred at Little Beach, where Wednesdays were the second 

highest day of the week in terms of numbers of disturbances to plovers. 

Responses of plovers to disturbance stimuli depended upon the type of 

disturbance and varied between beaches (Table 4.8). From 23 to 44% of pedestrian 

disturbances caused plovers to stop feeding. Pedestrian disturbances caused plovers to 

stop feeding most frequently at Harding Beach, where pedestrian activity was highest, 

' 
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and least at Marconi Beach, where pedestrian activity was lowes.L On average. 

pedestrian disturbances caused plovers to stop ll:eding the least, while kites and ORV s 

caused the greatest disruption in feeding bella>iors (Table 4.8). The notable exception 

is when a pet disturbance occurred. At all sit~ except Horsencck Beach, plovers 

more trequently <hanged habitats than stopped reediog in response to pet distutbances. 

Plovers responded to eaell disturbance event by either walking/running or 

flying Pedestrians caused Piping Plovers to respond significantly more oftec by 

walking/running than by flying (Table 4.9). In contrast, pets, ORVs, and kites caused 

plovers to respond significantly rnore often by flying than by running or walking (Table 

U). 

Overall, chicks moved faster in undistoroed states (X ~ 2.0 rulmin + 0.7) than 

in distuihed states (X= 0.7 rulroin + 0.6). This difference occurred in all habitats 

except mudJ!at (Table 4.10). 

!f!llll1l!l distw;bance and plyyer ProductivitY 

We assumed that sites that had a diverse array of plover habitats and low human 

disturbance rates would have the highest plover productivity. Although plovers 

achieved relatively high productivity at the 2 sites with the highest frequencies of 

human distuihance (Table 4.11). there was no significant relationship between human 

distntbance rates and plover productivity (r2 = 0.097, df ~ 4, P ~ 0.5477). Further, 

Marconi Beach and Harding Beaell, while having the highest productivity of our six 

study sites, also are the least diverse in termi ofvariety and-amount ofhabitat available 

to nesting and feediog plovers. 

During our two-year stody, we could attribute only four of 61 chick deaths to 

human-related activities (Table 4.12). Three of these deaths were caused by cats aod 

one was attnDutable to ORV s. The ORV incident occurred at Harding Beach~ where 



ORVs are prohibited. and where we recorded only two instances »i>ere ORVs drove 

on the beach during our study. 
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ORV <listurbanoe may inhibit territory estabfislnnent and nesting by Piping 

Pl<>vers, although this is difficult to quantifY. For example, in 1989, a pair ofplovexs 

attempted to set up a territory on Race Point Beach during the last week of April and 

the !irst week of May when ORVswerenot on the beach due to high tides. Duringtbi.< 

two week period, we observed this pair daily as they proceeded 'With advanced stages 

of courtship including scrnplng, courtship posturing. and territorial vocalizatioas 

(Cairns 1977). After the beach wasre-opened to ORV traffic, we observed ORVs 

parked on, and driving through, areas rbat had supported courtship- related acti>ities 

of this pair of plovers over the previous two~\\--eek perfud, On average, approximately 

5 - 15 ORVs were observed in this area on a daily bask This pair remained at the site 

for only one more day and then disappeared from the area. We believe tbe presence of 

ORVs may have contributed to this pairs abandonment of the site. 

Discussion 

Plover resp~.Di§!Urbonoos 

Although there were no significant differences in disturbance rates between 

years, there- was much variation between beaches. Decreased levels of disturbance at 

Coa.t Guard Beach between 1988 and 1989 was due to decreased numbers of plovers 

present at that site and fewer opportunities for p1over"human interactions because of 

the way pJover nesting areas were fenced off. The TeasonJor the large drop in 

disturbance rate .at Marconi Beach is unknown. The increase in disturbance rate at 

Little Beach is not ut1derstood but may be due to increased predation (i.e., predators 

may have caused plovers to be more alert and that may in turn have caused an increase 

in the plovers' responsiveness to humans). Fewer-numbers ofbirdS;. however1 nested at 

this site in 1989 which lllllY contribute to observer sampling bias. In the three years 
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prior to 1989, Little Beach had no natural predation. However, in 1989, high levels of 

red fox (Yulpes lil!!!lJW predation were reponed (Hilll989). We believe this high level 

of predation pressure, compared to previous years,. may have resulted in a decrease in 

the number of nesting Piping Plovers at Little Beach in 1989. FOJther, the observer 

visited this site only sporadically tbrooghout the summer (moally"" Wednesdays and 

Saturdays)~ hence sarnple size was not large eJtOUgb to make an accnrate assessment of 

distorl>ance in !989. We therefure believe tbe data nom Little Beach in 1989 weTO 

consequently biased. 

Piping Plovers at sites with high levels ofhoman distwbance appear to 

habituate to humans to some degree. Both Piping Plover adults and chicks at 

Horseneck Beach~ a high human-recreation beach. were routinely observed feeding 

within 10m ofgroops of people. At Marconi Beach, however, Piping Plover adults 

and chicks were never observed teeding within 30 - 40 m of people. Piping Plover 

response distances., however, varied between sites depending on the type of disturbance 

and individual bird, At our study sites, pedestrians accounted for> SO% of all 

disturbances to 1'iping Plovers. For this reason, lrulnagement strategies shonld be 

focused on preventing pedestrian disturbance to plovers. Symbolic funcing placed 30-

40 m from active Piping Plover nests would prevettt almost all pedestrian, and most 

ORV and pet disturbances to plovers on nests_ 

Less than 5% of all recorded disturbances OCCUlTed while Piping Plovers were 

incubating eggs. probably because fun.cing at many of our study sites was sufficie.u.t to­

keep boman disturbances at a minimum Plenkowslci ( 1983) observed tbat Ringed 

Plovers ~drius }li§ticqk) normally lei! their nests when people or pets approached 

and suggested this probably caused desertion of nests in some cases. Flemming et al. 

(1988) reported adult Piping Plovers in Nova Scotia flushed off nests in response to 

pedestrian disturbances at distances of< 40 m, which is almost twice the average 
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response distance of incubating Piping Plovers in our study (24 m. n = 31 ), Plovers are 

site-faithful and relatively loos-lived (Wilcox 1959). Diffi:rences between fiushing 

distances of Piping Plovers at our sites and those reported by Flemming et a!. ( 1988) 

could result .from greater habituation ofPiping Plovers at our sites to higher rates of 

disturbance" 

Foot and vehicular traffic may crush eggs(Tulli9S4, Burger 1986). We did 

not record any loss of clutches to pedestrians in our study because our sites are 

symbolically reuced and routinely patrolled. We know of one Piping Plover nest, 

however, at Horseneck Beach in 1987 that was destroyed by pedestrians (Swenson 

1987) and Lyons ( 1986) reported one nest was deserted because of distw:bance. 

Further, Hill ( 1988) reported a nest was destroyed by pedestrians at West Island, 

Bristol Co,, MA During our study period, we recorded two plover nests destroyed by 

dogs (1 in 1988 and lin 1989), both at Harding Beaoh, 

We expected most disturbances would occur oe weekend days (Friday­

Sunday) when recreational activities were highest. Thi.s was the case at aU our stUdy 

sites except at Little Beach \\>here higbest proportion of disturbances at this site in 1989 

occurred on Wednesdays. We believe this was due to observer sampling bias resulting 

from few observations (n <=- 15) from this site on weekends. Disturbances at the other 

study sites were relatively low and consistent during weekdays with increases on 

Fridays. vvhen many people were present for long weekends, 

1be frequency that Piping Plovers stop li:ediag and ohange habhats probably 

depends on several factors including: the tolerance of an individual plover to a 

particular disturbance type, type of disturbance, and frequency that distu.tbance occurs 

on a beacb, Kites caused plovers to change feeding behaviors most often. Most 

rsearchers believe that Piping Plovers may perceive kites as an avian predator (A. 

Heoht, pers, comm). Coeversely, pedestrians caused the least amount of change in 



feeding behavior. Flemming et al. ( 1988) proposed plovers may perceive humans as 

being dangerous. 
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Human disturbance places energetic demands on plovers; however, the amount 

of energy expended depends on the type of response that is elicited, the distance moved 

by the plover, and the duration of response. Generally, less energetic demand would be 

placed on a plover that responds by wa~g than one which responds by flying and 

when the plover moves shorter distances for shorter periods of time. However, what 

this demand is or what impacts this has on plovers is Wlknown. 

We believed increased human disturbance might alter chick behavior and energy 

reserves, thereby making them more susceptible to predators or'inclement weather. 

Generally, Piping Plover chicks observed in our study either "froze" in place when a 

disturbance stimulus approached or moved a very short distance and then remained 

motionless until the disturbance passed, resulting m· the obsetved shorter distances 

moved during disturbance periods. Our obsetVations ofhuman disturbance causing 

plovers to shift from feeding and energy conservation to vigilance and cryptic predator 

avoidance is consistent with those ofFlemming et al. (1988). Goldin et al. (1989), 

however, reported plover chlcks moved faster and farther during disturbed periods than 

undisturbed periods. Further, there were large differences in distances moved during 

distuTbed periods between our study (0.67 m/min ± 0.6) and those reported by Goldin 

et a1. (1989) (8.3 m/min ± 0.1). In subsequent discussions with GoJdin, we have been 

unable to identifY differences in how behaviors were interp'Teted and recorded in the 

field that could account for these different results of our studies. 



Human disturbance and plover Productivity 

We assumed that sites with many plover habitats and low human disturbance 

rates would have the highest plover productivity. At sites where we observed the 

highest rates of human pedestrian disturbance (e.g., Horseneck Beach), however, we 

also obsetVed relatiVely high productivity. Further, Marconi and Harding Beaches, 

while having the highest productivity of our six study sites, did not have mudflat or 

bayside intertidal feeding habitats available to nesting and feeding Piping Plovers. 
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We could attribute only 4 of61 chick deaths(< 7%) to human-related factors; 

we suspect the majority of the 93% of chick deaths to unknown causes probably 

resulted from natural causes (exposure, predators). All chick losses occurred before 16 

days of age (Brown et al. 1989 and pers. obs.). Cairns and McLaren (1980) and Haig 

and Oring (1985) suggested that pedestrian disturbance may be a reason for the decline 

in Piping Plover numbers; yet, there are few data available that demonstrate a clear 

relationship between pedestrian disturbance and decreased productivity. Flemming et 

al. ( 1988) reported that distwbance significantly decreased fledging success of Piping 

Plovers in Nova Scotia. Their results showed that most chick losses OCCWTed between 

the ages of 10- I 7 days; they speculated that high levels of recreational activity caused 

mortality of chicks by interfering with feeding during a critical period of energy 

demand. They calculated that fledging success per nest attempt on beaches in Nova 

Scotia was significantly reduced from 1.8 to 0.5 ymmg/pair for birds exposed to low 

and high recreational activity, respectively. Yet, they de~ed high human use as any 

beach that received> 20 people or ORVs in a week, whereas on most U.S. Atlantic 

coast beaches, 20 visits per week would be considered low or moderate human use. 

Similarly, Cairns ( 1977) and Lambert and Ratcliff( 1981) also reported that human 

disturbance decreased productivity. Cairns (1977) found reproductive success was 1.3 

to 2.1 fledged young/pair on remote beaches but only 0. 7 to 1.1 fledged young/pair on 
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beaches used for recreation in Nova Scotia. These researchers, however, assigned only 

a qualitative assessment ofhuman disturbance. Further, these researchers did not 

account for the level of predation that was potentially contributing to these observed 

decreases in productivity. In future comparisons oflevels of human disturbance and 

Piping Plover productivity~ it is important that disturbance levels be made on a 

quantitative rather than qualitative basis. 

Off~road vehicles may have the greatest impacts on Piping Plovers; however, 

these impacts are usually difficult to quantify. We believe ORVs can have· both indirect 

and direct impacts on plover productivity. Indirect effects include degradation of 

feeding habitat, direct mortality of plover prey items, increased mortality of chicks by 

placing energetic demands on chicks beyond levels they can tolerate, and disruption of 

courtship, nesting or brood-rearing behaviors. Direct impacts include mortality of 

nests) chicks, or adults. 

Disturbance may prevent plover pairs from successfully completing the 

courtship activities for nesting or renesting, including territory establishment (Cairns 

1977), although this has not been demonstrated conclusively. We believe the pair of 

Piping Plovers attempting to establish a territory at Race Point in the absence ofORVs 

in late April 1989 may have been prevented from successfully establishing their territory 

when ORVs were allowed on the beach prior to nest initiation. We suspect that ORV 

access caused these birds to abandon the area. Maclvor et al (1987) noted 

increased use of berm habitat by nesting plovers on South. Beach Island, Massachusetts 

(Chatham/Orleans) during the first year that ORVs were absent from the is1and. 

We believed that incubating birds could be disturbed by ORV s using a beach, 

thereby leading to reduced reproductive output. This had been reported for other 

beach~nesting birds such as Least Terns (Sterna antillarum) on Cape Cod beaches 

(Hoopes 1983, 1987, Minsky 1980), Snowy Plovers (Charadrius alexandrinus) on 
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California beaches (Warriner et al 1986), and Hooded Plovers (C. !l,lbriCQllili) in 

Australia (Buick and Paton 1989). Decreased nest attentiveness with increased 

vehicular traffic, hO\\'e'Ver, did not appear to be a problem at our study sites. 

Incubating plovers notmllUy remained on the nest u:nless the vehicle stopped. Buick 

and Paton (1989) recorded similar observations in their studies of Hooded Plovers 

ORV disturbance to nesting plovers at our study sites was greatly minimized because 

nesting areas were fenced off and ORVskept at least 30m away from active plover 

nests. Further, ORVs were not allowed to stop within 100m of an active plover nest. 

We did not observe any instances ofORVsrunning over nests in our period of study. 

Off-road vebicles may also affect food supply for feeding plavers by 

compaction of feeding substrates. Studies in terr~al habitats have shown that 

compaction of the soil by vehicles reduces the density of some invertebrates 

( G<eens!ade aod Greenslade m Buick and Paton J 989). Wheeler ( 1979) fuund certain 

marine invertebrates in mudflat habitats >A'efe adversely affected by repeated ORV 

passes; as tittle as 50 passes significantly reduced invertebrate numbers. Blodget 

( 1976) i!lternpted to qulllltiJY vehicle effects on inflluna on Coast Guard Beach bnt 

found no conclusive evidence that vehicle compaction of the substrate caused declines 

in infauna invertebrate availability. He suggested that seasonal d.ifferences, irrespective 

of ORV activity, accounted for the general decline in infauna numbers Blodget ( 1976) 

also exllmined numbers offeedins plovers (Semipalmated, Q. §e!llipgtus, Black· 

bellied, and Piping) in response to vehicular traffic. He found that total numbers of an 
three plover species increased after vehicles passed through a !Oeding area. Piping 

Plover numbers, however. remained the same, the increase was mostly due to 

Semipabnated Plover responses. He suggested these birds were pursuing insects and 

other invertebrates chumed up by the wheels of passing vebicles in the lower berm area 

oftheboach. 
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At Breezy Point, NY, \\nck, an important plover feeding habitat, was reduced 

by approximately 60% after the beach was reopened to ORVs (Goldin et al. 1989). 

This reduction in wrack was caused by vehlole compaction. The consequences to 

plovers, especially chicks, of this reduction in wrack is unclear. Huweveer, the strong 

preference of 'wrack fur feeding by plovers suggests th~se impacts ntay be negative. 

Productivity ofPiping Plovers nesting aloog the ocean·ftont ofBreery Point, 

NY, where ORVs were present in 1988, had alledging rate of0.3lledged cbkkslpair 

(Goldin et at 1989). In 1989, ORVswere excluded from this beach and plover 

productivity increased foorfold (1.4 chicks/pair) (Goldin et al. 1989). Goldin et al. 

( 1989) attributed this increase largely ro exclusion of off-road vehicles. Similarly, 

reproductive output t.lfPiping Plovers at Scortoo. Creek, Barnstable, MA has been 

con.U.tently higher than at Sandy Neck, Barnstable, MA where up to 9\ veh.icleslkm 

occur versus Scortoo Creek Mlere ORVs are excluded (Strauss 1990), On Fire ls1and 

National Seashore, NY, numbers of nesting plovers appear to be below canying 

capacity for nesting plovers. This area h!is high ORV use and this may be responsible 

for keeping numbers of nesting Piping Plovers low (C. ll Griffin and S. M. Melvin, 

pers. comm. ). 

During oor two-year study~ we recorded one oh.ick death attributable to ORVs. 

This incident occurred at Harding Beach during one of two in~ances where ORV s 

illegally drove on the beach. One plover nest on the Breezy Point Cooperative Beach, 

NY.,. .. , destroyed when a trucl< l1l!l over it (M.Il Goldin, pers. oomm. ). 

During our study we did not record any chick loss due to ORVs in Cape Cod 

National Seashore; however, one Piping Plover chick was run over by ORVs on 

Seashore in 1990 (K Iones. pers, COlliDl. ), This low number is due in large part to the 

intensity ofORV management on the Seashore. As soon as a plover nest is located, 

the neSting area is roped off and ORV traffic routed away from the nesting area. Once 
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chicks are hatched, ORVs are prohibited from the v:iciJlity of any plover hrood, These 

closures remain in effect wtil the plover chicks Jledge, Fw1her, intl!llsive patrols, 24-

bours a day~ prevent OR V intrusion into nesting areas. 

While easy to understand, direct impacts of ORVs on Piping Plovers are 

difficult to quantify, Given the information that lms been compiled on these impacts 

over the past several yeus, managers should seek to prevent the use ofORV s during 

the Piping Plover hreeding season, especially after eggs hatch and chicks are on the 

beach, 
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Table 4.1 Feeding and brood-rearing habitats, and associated disturbance types and 
levels, available to Piping Plovers at six. sites on Cape Cod and Bnstol Co., 

MA, 1988-1989. 

Location 

Coast Guard Beach 

Marconi Beach 

Harding Beach 

Race Point Beach 

Horseneck Beach 

Little Beach 

Habitats 
Available I 

Intertidal 
Berm 
Wrack 
Dune 
OveiWash 
Mudflat 

Intertidal 
Berm 
Wrack 
Dune 

Intertidal 
Berm 
Wrack 
Dune 

Intertidal 
Berm 
Wrack 
Dune 
Overwash 

Intertidal 
Berm 
Wrack 
Dune 

Intertidal 
Berm 
Wrack 
Dune 

Potential 
Disturbance 
Stimuli2 

Pedestrian 
Pet 

Pedestrian 
Pet 
ORV 

Pedestrian 
Pet 
ORV 
Kite 

Pedestrian 
Pet 
ORV 
Kite 

Pedestrian 
Pet 
ORV 

Pedestrian 
Pet 

1 See Table 3.2 for definitions ofhabitat f}pes. 

Level 
ofUse3 

Moderate 
Occasional 

Low 
Occasional 
Occasional 

High 
Moderate 
Occasional 
Low 

Low 
Occasional 
Low-Higb 
OccasionaJ 

Higb 
Moderate 
Occasional 

Low 
Low 
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2 Potential disturbances apply beach-¥Jide. 

3 low 

moderate 

high 

occasiona1 

< 4 people/grid, or< 4 pet visitslwk, or< 10 ORV visits 
per wk, or < 3 kite disturbances/wk. 
4-8 people/grid, or 4-8 petslwk, or 10-20 ORVslwk, or 
3-6 kite disturbances/wk. 
> 8 people/grid, or> 8 petslwk, or> 20 ORVslwk, or> 
6 kite disturbances/wk. 
disturbance type only occurred sporadically throughout 
the season. 
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Table 4.2 Behaviors and major behavioral categories used in time budget 
studies of Piping Plovers oo Cape Cod and Bristol Co., MA, 
1988-1989. 

Feeding 
Peck 
Probe 
Mult. Peck 
Mult. Probe 
Pause 
FooHap 
Fly-catch 

Incubation 
Incubate 
Brood 

Locomotion 
Run/walk 
Fly 

Disturbance 
Alert 
Movement from 
disturbance 

1 Foot-tap associated with courtship 

Maintenance 
Sleep/rest 
Belly-diP 
Preeo 
Staod 

Other 
Courtship 
Foot~tapl 
Territoria] 
Interspecific defense 
Intraspecific defense 
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Table 4.3 Nwnher of disturbanceslh and types of human disturbances to 
Piping Plovers, at six sites on Cape Cod and Bristol Co., MA, 
1988-1989. 

Site 

87 

Type of 
Total (%}2 disturbance Year HN LB CGB MAR HAR RP 

Pedestrian 
1988 3.1 1.3 2.6 1.8 3.0 0.8 2.2 (87) 
1989 6.8 1.8 1.1 0,6 4.4 1.4 3.0 (84) 

ORV 
1988 0.1 0.4 0. I (3) 
1989 0.1 0.5 1.1 0.3 (8) 

Dog/Pet 
1988 0.3 0.2 0.1 0.3 0.2 (6) 
1989 0.9 . 0.8 0.1 0.3 (7) 

Kite 
1988 0.1 0.7 0.1 (3) 
1989 0.1 0.1 (3) 

Total 
1988 3.5 1.5 2.6 2.2 3.3 1.5 2.5 (100) 
1989 6.7 2.3 1.3 0.7 4.6 2.4 3.6 (100) 

I HN = HoTsenecl. Beach MAR. = Marconi Beach 
LB = Little Beach HAR ~ Harding Beach 
CGB ~ Coast Guard Beach RP = Race Point Beach 

2 May not total 100% due to rounding 



Table 4.4 

Site 

Horseneck 
Beach 

Hardiog 
Beach 

Race Point 
Beach 

Little 
Beach 

Coast 
Guard 
Beach 

Marconi 
Beach 

Disturbance rates ofPiping Plovers, by site, on Cape Cod and 
Bristol Co., MA sites, 1988-1989. 

1988 1989 1988-1989 

88 

No. 
dist. 

No. Disturb/ No. 
hrs. hour dist. 

No. Disturb/ Disturb/hour 
hrs. hour 

209 59.7 3.5 217 28.0 6.7 4.6 

31 9.4 3.3 96 21.0 4.6 4.3 

24 16.0 1.5 49 20.0 2.4 2.6 

79 52.7 l.S 29 11.0 2.3 2.0 

69 26.5 2.6 24 22.0 1.3 1.9 

22 10.0 2.2 23 21.0 0.7 1.5 



Table 4.5 

Type of 
Disturbance 

Pedestrian 
range 

ORV 
range 

Dog/Pet 
range 

Kite 
range 

89 

Average response distance (m), duration of response (sec), and 
distance moved (m) by Piping Plovers in relation to human 
disturbances on Cape Cod aod Bristol Co., MA, 1988-1989. 

Mean response 
distaoce (S.D.)1 

23 (7.8)* 
10. 60 

40 (I 1.2)** 
30. 70 

46 (2.7)** 
20. 100 

85 (10.0)*** 
60. 120 

Meao 
duration (S.D.) I 

29 (18.5)* 

35 (14.2)* 

53 (I 1.0)** 

70 (15.0)** 

Mean distance 
moved (S.D.)1 

25 (9.3)* 

27 (8.6)* 

57 (23.5)** 

> 100 "'""" 

1 No significant differences between disturbance types with equal numbers 
of*'s (Duncan's Multiple Range Test). 



Table 4.6 

90 

Observations of Piping Plovers in relation to numbers of people 
in 90 x 90 m grids, Cape Cod and Bristol Co., MA sites 
combined, 1989. 

Number of observations 

Number of people in grid .Plovers present Plovers absent 

0-9 201 405 

10-19 5 16 

20-29 2 5 

30-60 0 8 

> 60 I 6 
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Table 4.7 

Beach 

Percent occurrence ofhuman-related disturbancesa to Piping 
Plovers, by day of week, Cape Cod and Bristol Co., MA, !988-
1989. 

DayofWeek 

SIDl Mon Tue Wed Thu Fri Sat 

Horseneck Beach 22 10 10 10 14 14 20 

Uttle Beach 13 5 0 34b 5 3 40 

Coast Guard Beach 33 5 10 10 II 15 

Marconi Beach 43 0 14 17 4 4 

Harding Beach 17 14 6 7 9 23 

Race Point Beach 28 5 5 0 10 22 

a Includes pedestrians, ORVs, pets, and kites 

b High percent occurrence of disturbances on Wednesdays probably due to 
sampling bias 

16 

18 

24 

30 



Table 4.8 Percentage ofhuman-related disturbances that caused Piping 
Plovers to stop feeding behavior, by beach, 1988-1989. 

Disturbance Type 

Beach Pedestrian Pet ORV Kite 

Horseneck Beach 28 41 • 100 

Little Beach 36 50 

Coast Guard Beach 25 

Marconi Beach 23 89 

Harding Beach 44 66 100 

Race Point Beach 32 64 100 

Overall 31 52 77 100 

* Blanks indicate the disturbance type was not observed at that site. 
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Table 4.9 Response types of Piping Plovers to various disturbances, Cape 
Cod and Bristol Co., MA, 1988-1989. 

Response Type 

Disturbance Type Run/walk/crouch 

Pedestriao 463 

Dog/Pet II 

ORV II 

Kite 5 

* Significantly different at P < 0.001.. 
"'* Significantly different at P < 0.01. 

Air x2 value 

217 340.0* 

22 16.5* 

15 13.0** 

15 10.0** 
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Table 4.10 Student's t-test for differences in mean rate of movements 
(mlmin) ofPiping Plover chicks in various habitats in disturbed 
versus undisturbed periods, Cape Cod and Bristol Co., MA, 
1989. 

Habitat 

Intertidal 

Berm 

Wrack 

Overwash 

Mudflat 

Dune 

Meaa 

Tot. time 
observed 
(h) 

Average meters 
moved/min 

Undistmbed ± S.D. 

24.6 ± 6.8 

27.4 ± 4.8 

8.2± 2.0 

4.5 + 3.5 

30.7 ± 4.9 

6.5 + 1.5 

14.0 ± 9.7 

47.7 

Average meters 
moved/min 

DistUibed ± S.D. 

4.7 ± 1.0 

7.1 ± 1.8 

1.0 ± 0.3 

0.3 + 0.3 

0.1±0.1 

1.0 + 0.4 

2.4 ± 2.8 

11.0 

p 

-3.00 0.0080 

-4.39 0.0004 

-3.66 0.0019 

-1.18 0.3219 

-6.35 0.0007 

-3.44 0.0031 

-7.24 0.0004 



Table 4.11 Piping Plover productivity. Cape Cod and Bristol Co .• 1988-
1989. 

Number Disturbances/ 
Site of pairs hour Productivity I 

Marconi Beach 4 1.5 2.25 

Harding Beach 7 4.3 2.14 

Horseneck Beach 8 4.6 1.63 

Little Beach 20 2.0 1.40 

Coast Guard Beach 9 1.9 1.33 

Race Point Beach 7 2.6 0.57 

I Productivity~ Number of young fledged per breeding feroale. 
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Table 4.12 Human-related mortality of Piping Plover chicks at Cape Cod 
and Bristol Co., MA study sites!, !988-1989. 

No. of chicks lost 

Number Total no. 
of chicks of chicks 

Year hatched fledged Human Cat ORV Unk. Total 

1988 98 46 0 3 0 49 52 

1989 31 22 0 0 I 8 9 

I 1989 data does not include Bristol Co. sites 
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CHAPTERS 

MANAGEMENT RECOMMENDATIONS 

!. Managers should symbofically fence and post (with signs and string) potential 

plover nesting areas on beaches that experience moderate to heavy human use in 

March, April, or Mlly prior to the anival of plovers from the wintering groWlds. 

Oo beaches that experience only light hwnan use during periods of territory 

establis1unent and nesting, nests can be protected with fencing as they are found. 

2. Posting and fencing should remain as long as plover chicks occur on the beach, 

thereby providing refuge from potential hwnan disturbance. 

3. \Vhenever possible, fencing around nesting areas should be kept at least 40 m 

from the nearest plover nest. thereby eliminating almost all pedestrian 

disturbances and most ORV and pet disturbances. 

4. Critical plover feeding habitats (wrack, mudfla~ and intertidal areas) should be 

posted and fenced and human disturbance (pedestrians, pets, and ORVs) should 

be minimized or eliminated within portions of these habitats. 

5. Wrack is an important feeding habitat and should not be removed during beach 

cleaning operations or disturbed by ORVs. 

6. Pets should be excluded from beaches where plover nests or broods are present. 

7. If unleashed pets are present during the plover breeding season, managers 

should cons.ideT prott:cling nests with predator exclosures. 

8. Managers should exclude all kites and kite flying from beaches with active 

plover nests, broods or territorial pairs. 

9. , Off-road vehicles should be excluded from plover nesting and brood-rearing 



9. Off-road vehicles should be excluded from plover nesting and brood-rearing 

areas from April I until chicks have Hedged. 
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10. IfORVs are allowed access to plover nesting beaches, they should be excluded 

from potential or known nesting areas during the period of courtship and 

territory establishment (pre-nesting season), and dnring the cbick stage (i.e., 

when unfledged chicks are present). 

11. ORVs access to areas should be maintained> 70 m from active plover nests, 

vehicles should not stop within the immediate area of active nests, and 

undisturbed feeding habitat should be available to plovers. 

12. Resource agency personnel should seek alternative routes around nesting areas 

for the#' patrol vehicles whenever possible. 

13. Managers at all plover nesting areas should seek to minimize or eliminate all 

feral cats and dogs from areas surrounding plover nesting and feeding areas. 

14. Efforts to educate the public using beaches where Piping Plovers nest should 

continue. Educational programs are needed to demonstrate why beach 

closures, fencing, and pet restrictions are necessary and to explain potential 

sources of disturbance and causes of plover mortality. 
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