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Abstract.-To re-establish breeding Arctic Terns, (Sterna paradisaea) on Eastern Egg Rock 
(Knox Co., Maine), breeding populations of Great Black-backed Gulls (Larus marinus) and 
Herring Gulls (L. argentatus) were eliminated and social attractants (Arctic Tern decoys and 
sound recordings of nonaggressive tern vocalizations) were used to attract terns to this former 
nesting site. Herring Gull populations were significantly reduced after the first summer of 
control efforts and Great Black-backed Gulls were significantly reduced after three summers of 
control by poisoning, shooting, egg and chick destruction and human disturbance. Common 
Eider (Somateria mollissima) and Black Guillemot (Cepphus grylle) populations have remained 
constant despite nine years of gull control and human occupation on the island. In the first year 
of using decoys and sound recordings, tern sightings nearly doubled in frequency and in the 
third year of using these attractants, Arctic Terns and Common Terns (Sterna hirundo) nested 
in the immediate vicinity of the decoys and playback speaker. Roseate Terns (S. dougallii) joined 
the colony in 1981. By 1982 Eastern Egg Rock supported the largest Common Tern colony in 
Maine. The relative importance of gull control, decoys, and sound recordings cannot be deter- 
mined from this study, however, the re-establishment of breeding terms on Eastern Egg Rock 
demonstrates that tern populations may be restored through an integrated program of gull 
control and social attractants. These techniques offer opportunities for re-establishing terns on 
historic, remote locations where they are safer from the increased predation, flooding, and 
human disturbance often characteristic of sites adjacent to mainlands. 
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This paper examines the management 
activities that led to the reestablishment of 
Common Terns (Sterna hirundo) and 
Arctic Terns (Sterna paradisaea) to Eastern 
Egg Rock, an important historic nesting 
site for these species in outer Muscongus 
Bay, Maine. I discuss the importance of dis- 
placing Great Black-backed Gulls, (Larus 
marinus) and Herring Gulls (Larus argen- 
tatus) from certain tern habitat in Maine 
and review the multiple approach of 
poisoning, shooting, egg and chick de- 
struction and human disturbance that re- 
sulted in the abandonment of the island by 
gulls. I also describe the use of social at- 
tractants (decoys and tape recordings) and 
discuss how such attractants may result in 
colonization by terns. 

BACKGROUND 

Following the feather hunting years of 
the late 19th century, the New England 
population of Herring Gulls increased from 
approximately 11,000 pairs on 17 islands in 
1901 to approximately 89,500 pairs nesting 
on 305 islands in 1972 (Drury 1973-74). 

The New England population of Great 
Black-backed Gulls has shown similar 
growth, increasing from only 30 pairs on 12 
islands in 1930 to about 12,400 pairs on 177 
islands in 1972 (Drury 1973-74). 

This spectacular increase in gull num- 
bers has contributed to a 40 year decline 
in Maine populations of Common and 
Arctic Terns. During this period Arctic 
Terns declined from approximately 4,500 
pairs* in 1940 (Drury 1973-74) to 1,300 
pairs* in 1982 (Weinstein 1983). Like- 
wise, Common Terns declined from 8,000 
pairs in 1940 to 2,095 pairs in 1977 (Kor- 
schgen 1979). Herring and Great Black- 
backed Gulls begin breeding earlier than 
Common and Arctic Terns and have 
eventually excluded terms from many re- 
mote, predator-free nesting islands in New 
England (Drury 1965; Nisbet 1973). Such 
displacement causes terns to nest in 
marginally suitable habitat such as islands 
near the mainland where they are more 
vulnerable to human disturbance and 

*excludes Machias Seal Island 
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mainland predators such as owls, weasels 
and raccoons. 

The historical distribution of terns in 
Muscongus Bay (located in central, coastal 
Maine) illustrates this trend. Until the early 
1880's, Common Terns nested on the re- 
motest eight islands in the bay (Tyler 
1975). Although they may not have been 
occupied at the same time, this preference 
for remote islands (mean distance to the 
mainland of 7.8 km) is apparent (Norton 
1924a) (Figure. 1). By 1938 terns no longer 
nested on any of these islands, but between 
this year and 1979, they nested inter- 
mittently with usually less than 100 pairs/ 
colony on at least ten different islands in 
Muscongus Bay (J. Cadbury per. comm.). 
The mean distance from the mainland for 
these colonies was only 2.5 km, thus ex- 
posing them to increased predation and 
disturbance from boat-associated human 
activity and mainland based avian and 
mammal predators. Between 1980 and 1982, 
terns nested on only three Muscongus Bay 
Islands. Of these, Eastern Egg Rock is of 
special interest because of the management 
activities that led to the re-establishment 
of this colony, which contained at least one 
thousand Arctic and Common Terns in 
1880 (Norton 1924a). Although a few pairs 
of Arctic Terns were breeding at Eastern 
Egg Rock as late as 1936 (J. Cadbury, per. 
comm.), the last sizable population 
("hundreds of pairs"), bred there in 1914 
(Norton 1924a). 

STUDY AREA 

Eastern Egg Rock (43? 52'N, 69? 22'W) 
lies in the mouth of Muscongus Bay, Maine, 
9 km from the nearest mainland. The 
island is 2.9 ha and treeless. Only 7 m above 
sea level, its highest point may be com- 
pletely washed over in the most severe 
winter storms. The island has approxi- 
mately 1.2 ha of mixed grasses dominated 
by timothy (Phleum pratense), quack grass 
(Agropyron repens) and terrell grass (Ely- 
mus virginicus). Much of the center of the 
island is occupied by dense tangles of red 
raspberry, (Rubus idaeus) and elderberry 
(Sambucus canadensis). The periphery of 
the vegetated zone is interspersed with 
rounded outcrops of granitic bedrock and 
broken rock jumble. In this zone dense 
clumps of the above grasses and some 46 
species of herbaceous plants create varied 
cover between bare rock outcrops. Between 
1974 and 1983, there have been stable 
populations of approximately 100 pairs of 
Leach's Storm-Petrel (Oceanodroma leucor- 
hoa), 100 pairs of Black Guillemot (Cepphus 
grylle), and approximately 60 pairs of 
Common Eider (Somateria mollissima). 

METHODS 

Gull Control 

Approximately 300 Herring Gulls dis- 
placed most terms from Eastern Egg Rock 
by 1920 (Norton 1924b) and approximately 

I. 2 . Egg Rock 3 E Egg Rock 
1 Ross I., 2 W. Egg Rock, 3 E. Egg Rock - 

4 Shark I., 5 Little Egg R., 6 Shag Ledge 
7 Old Hump L., 8 Jones Garden Island 

1 Crotch I., 2 Hog I.L., 3 Jims I.,4 Coombs L. 
5 Killick Stone I., 6 Harbor I., 7 Nubbins, 
8 Goose Rock, 9 The Brothers, 10 Broad Cove. U 

Fig. 1. Changes in the distribution of tern colonies in Muscongus Bay, Maine. 

1 Eastern Egg Rock, 2 Killick Stone I.. 

3 Crotch Island I 
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400 Great Black-backed Gulls had dis- 
placed most Herring Gulls on the island by 
1974. In that year, with the cooperation of 
the Division of Wildlife Assistance of the 
U.S. Fish and Wildlife Service, a program 
to control gull numbers was begun at 
Eastern Egg Rock and other islands in 
Muscongus Bay. Control efforts were initi- 
ated as part of the program to re-establish 
Atlantic Puffins (Fratercula arctica) at this 
former breeding site (Kress 1982). 

In 1974 two hundred and eight gull 
clutches and broods were destroyed. In 
addition, the chemical DRC-1339 (EPA 
Registration No. 6704-77) was mixed with 
margarine and spread on small bread sand- 
wiches that each contained two mg of the 
mixture. These were placed near broken 
nests and cast from a trolling boat near the 
island. The sequence of gull control treat- 
ments in 1974 was as follows: poisoning 
from the water on 15 May, a second baiting 
with poison on land and water with de- 
struction of eggs and broods on 14 June, 
followed by a third baiting from a trolling 
boat on 11 July. 

In 1975 the colony was again baited with 
the poisoned bread from a trolling boat on 

1 June and gull chicks and eggs were de- 
stroyed as they were encountered through- 
out the early part of the season. On 31 July 
poisoned bread was spread on the island 
and several adults were shot. In 1976 and 
1977 adults were shot and eggs and chicks 
were destroyed. In 1978 no gulls nested on 
Eastern Egg Rock, presumably because the 
research team set up camp on 23 April 
before nest building commenced. Gulls re- 
sumed nesting in 1979, but in much reduced 
numbers. Since 1979 clutches have been 
destroyed in late May by breaking eggs in 
nests. Table 1 summarizes the details of 
gull control at Eastern Egg Rock between 
1974 and 1982. 

Social Attractants 

In 1978 wooden Arctic Tern decoys were 
duplicated from original carvings on a 
multiple carving machine (Sports, Inc. of 
Westbrook, Parsonage Crossing, Westbrook, 
CT 06498). These life-sized models were 
carved from sugar pine, sanded, and hand- 
painted. A 1 cm hole in the underside of 
the models accepted a sharpened dowel that 
secured the decoys in gravel or rock crevices. 

TABLE 1. Control of Great Black-backed and Herring Gulls at Eastern Egg Rock, 1974-1983. 

Mean 
Daily Counts* Total Clutches/ 

Great Black- Herring Adults Broods 
Year backed Gull Gull Destroyed Destroyed Control Methods 

1974 176 11 30 200/8 Adults poisoned 
Eggs and chicks destroyed 

1975 140 4 52 12/32 Adults poisoned and shot 
Eggs and chicks destroyed 

1976 121 4 8 30/2 Adults shot 
Eggs and chicks destroyed 

1977 25 4 10 22/2 Adults shot 
Eggs and chicks destroyed 

1978 4 3 0 0 None 

1979 5 5 0 2/0 Eggs destroyed 

1980 3 4 0 5/0 Eggs destroyed 

1981 3 3 0 15/0 Eggs destroyed 

1982 3 4 0 10/0 Eggs destroyed 

1983 5 8 0 6/0 Eggs destroyed 

*Mean daily counts at 0600 h between 15 June and 20 July. 
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Each year from 1978 to 1980, 33 decoys in an additional 28 decoys were placed in 
alert and incubating postures were placed similar habitat approximately 61 m west of 
at the southeastern side of Eastern Egg the new tern colony. 
Rock where the dense vegetation meets a In 1978 and 1979, recordings of non- 
large expanse of open rock (Fig. 2). In 1981, aggressive Arctic Tern colony sounds were 

N IRL 

Fig. 2. Expansion of tern colony sites at Eastern Egg Rock, 1980-1983. Each year's colony site overlaps 
previous year's location. Scale 1 cm = 18 m. 

_1980 COLONY SITE 

E 1981 COLONY SITE 

i 1982 COLONY SITE 

1983 COLONY SITE 
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broadcast over decoys periodically by 
manually turning on a tape recorder at the 
base camp that was wired to a remote 
speaker 64 m distant in the center of the 
decoys. In these years the tape player was 
turned on only when terns were in sight, 
but in 1980 and 1981, to maximize the 
value of sound as an attractant and to pre- 
vent the sound from startling birds that 
were near the decoys, the tape was played 
continuously from 0600-1800 hrs. Such ex- 
tended use of the tape player was possible 

by using a TDK 6-minute cassette endless 
tape loop. In 1981, nonaggressive Arctic 
Tern colony sounds were broadcast from 
dawn to dusk in the original area and the 
new decoy area using an automatic timed 
tapeplayer (Fig. 3) that turned on a car 
tape cassette player powered by a 12 volt 
DC Montgomery Ward deep-cycle 105A car 
battery. This arrangement powered the 
sound system adequately for approximately 
3 weeks at 12 hr/day without maintenance. 

Fig. 3. Automatic timing switch. The base of the unit is a battery-powered 12 hour clock1 (A) that 
will run for approximately one year on a "C" size alkaline flashlight battery. The timer is made by fixing 
a stationary mounting plate (B) over the hour hand spindle (C). The hour hand turns a 12 hour gear2 
(D) which moves a 24 hour gear2 (E). This rotates a variable/adjustable slotted cam 360?01 once a day. The 
adjustable cam can be set to the time of day and length of time the recorder is on. The tape recorder 
stays off as long as the arm of the microswitch3 (F) rides the high portion of the slotted cam. The recorder 
turns on when the pressure arm of the switch drops into the slot in the cam. The timner switch (1) is mount- 
ed in a waterproof wooden box with a cassette automobile tape deck (2) and a 12v automobile battery 
(3). 
Scale 1 cm = 1.7 m. 
'Available from Edmond Scientific Co. 
2Available from Boston Gear Co. 
3Available from Cherry Electric Microswitch. 
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RESULTS 

Gull Control 

Despite nearly zero fledging success as a 
result of control efforts and extensive har- 
rassment of adults through poisoning, shoot- 
ing, and destruction of eggs and chicks, the 
number of Great Black-backed Gulls 
showed no significant annual decrease 
during the first three summers of control 
effort (1974-1975 F = 2.91, df = 1/35, ns; 
1975-1976 F = 0.94, df = 1/45, ns). Herring 
Gulls did show a significant decline (F = 
17.91, df = 1/33, P<.01) between 1974 and 
1975, perhaps because they are more easily 
baited to trolled bread. Accordingly, a 
large proportion of the gulls poisoned in 
1974 were Herring Gulls. Great Black- 
backed Gulls first showed a significant an- 
nual decline between 1976 and 1977 (F = 
63.78, df = 1/56, P<.01), four summers 
after the control program began. 

Although from two to 15 pairs of Great 
Black-backed and Herring Gulls have at- 
tempted to breed on Eastern Egg Rock each 
year since 1978, their eggs have been de- 
stroyed annually. Most parent gulls usually 
stay in the vicinity of the nest site for several 
days, but then leave the island. Of the nests 
destroyed in this manner between 1979 and 
1983, no pairs have renested. 

Social Attractants 

Between 1974 and 1977, terns were seen 
at Eastern Egg Rock on an average of 59% 
of the observation days. With placement 
of the decoys and sound recordings in 1978, 
the number of days when terns were seen 
increased dramatically, with terns landing 
among decoys on 96% of observation days. 
Their usual approach was to hover over the 
decoy area before settling down among the 
models. On several occasions terns pecked 
at the decoys and displayed aggressively by 
drooping wings and lowering their head 
with tail elevated as described by Palmer 
(1941). Terns occasionally mounted the 
decoys with associated wing-flagging and at- 
tempted courtship feeding by offering small 
fish or shrimp to the decoys (Fig. 4). 

In 1978 and 1979, Arctic Terns chased 
off gulls and humans that approached too 
near the decoy area. A few birds even made 

nest scrapes, carried vegetation and sat for 
hours in incubation postures, but none bred 
in those years. In 1979 terns remained in 
the decoy area with landings observed near- 
ly every day throughout the summer. 

In 1980 tern activity among the decoys 
was limited to just a few individuals each 
day until 24 June when numbers began to 
increase slowly. Although both Arctic and 
Common Terns increased on the island, 
Common Terns soon outnumbered Arctic 
Terns by at least 10 to 1. Eighty pairs of 
Common and Arctic Terns bred at Eastern 
Egg Rock in 1980. In addition, several 
Roseate Terns were also seen but no nests 
were found. All nesting was in a single 
group that surrounded the decoys and 
speaker; some of the earliest nests were es- 
tablished less than 10 cm from decoys. 

In 1981, approximately 80 pairs of 
Arctic Terns established themselves around 
the decoys by late May and within a month 
numbers spread to immediately adjacent 
habitat. This expansion was greatest to the 
west of the 1980 colony site where nesting 
terns surrounded a second decoy and sound 
system (Fig. 2). By the end of the 1981 
season the total colony had grown to at 
least 164 pairs. Again, most were Common 
Terns with several pairs of Arctic Terns 
and at least one pair of Roseate Terns. In 
1982, without the assistance of decoys and 
tape recordings, the colony continued to 
expand into adjacent habitat (Fig. 2) and 
by late August, 424 nests were counted. 
These consisted of approximately 400 pairs 
of Common Terns, 20 pairs of Arctic Terns, 
and 4 pairs of Roseate Terns. In 1983, a 
nest count found 1,000 nests around the 
entire perimeter of Eastern Egg Rock, with 
approximately 90% Common and 5% each 
Arctic and Roseate Terns. Most of these 
pairs fledged young. More precise de- 
termination of nesting success and species 
composition was not possible because we 
wanted to avoid disturbance within the new 
colony. In only four years the colony had 
grown to the largest Common Tern colony 
in Maine. 

DISCUSSION 

Gull Control 

Thomas (1972) reviewed various ap- 

190 KRESS 

0042752



TERN COLONY RE-ESTABLISHMENT 
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Fig. 4. An Arctic Tern offers a shrimp to an alert posture decoy. 

proaches to gull control and concluded that 
the most effective approaches must be 
carried out annually over long periods. He 
noted that no effective controls are known 
for lowering gull populations over large 
expanses. Coulson et al. (1982) has shown 
that while island gull populations may be 
reduced over as long as a 10-year period, 
the lower densities resulting from control 
programs may improve the health and re- 
productive capacity of the surviving in- 
dividuals. 

Even where control efforts have killed 
hundreds of gulls (Nisbet 1973 Kenny 1980), 
this has little long-term effect because most 
gull populations are large enough to re- 
place even substantial losses in the breed- 
ing population from nonbreeders (Kadlec 
& Drury 1968). Control programs where eggs 
are sprayed with oil emulsion of formalin 

may temporarily help to reduce gull popu- 
lations where such efforts are carried out at 
a regional level for many consecutive years 
(Gross 1950), but as parent gulls stay on 
territory and try to incubate nonviable eggs, 
or lay a new clutch, they continue to 
compete with the terns for nesting space 
so long as they occupy the island. If 
sufficiently disturbed, the gulls may emi- 
grate to regions where they are less perse- 
cuted. This appears to explain the dramatic 
increase in Massachusetts Herring Gulls 
following A. 0. Gross' 1946 to 1952 control 
efforts in Maine (Drury 1973). 

Kadlec (1971) showed that annual 
introductions of foxes (Vulpes fulva) or 
raccoons (Procyon lotor) for 2-4 years 
effectively eliminated Herring Gull repro- 
duction and resulted in major reductions 
of colony size and abandonment of certain 
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islands in Boston Harbor where gulls were 
a threat to airplane safety, but this approach 
cannot be used where gulls are nesting in 
association with other seabirds or where 
re-establishment of terns is an objective. 

The reduction of Great Black-backed 
and Herring Gull numbers and the subse- 
quent recolonization by terns at Eastern 
Egg Rock offers several lessons for those 
interested in managing gull populations. 
As evidenced by the continued high popu- 
lation of Great Black-backed Gulls from 
1974 to 1976, well-established gull popu- 
lations are not likely to decline unless there 
is repeated and complete breeding failure, 
increased mortality, and emigration for at 
least three summers. Even after this period 
of control, continued destruction of clutches 
late in incubation will be necessary to keep 
gull populations from rebounding quickly. 

As both Great Black-backed and Her- 
ring Gulls are usually incubating their eggs 
by the time terns arrive from their winter 
migration, terns must sometimes contend 
with gulls that are nesting in preferred 
habitat. In 1982 some relevant observations 
were made on such nest site competition 
between a pair of nesting Great Black- 
backed Gulls and Common Terns. These 
gulls had built their nest and were incubat- 
ing three eggs near full development on top 
of a gentle sloping rock outcrop where 
terns had nested for the previous two years. 
Although the terns repeatedly dove at the 
incubating gull, the gull only ducked and 
continued incubating. Terns avoided nest- 
ing within 5 m of the gull nest, but crowded 
their nests together at the bottom of the 
outcrop, just below line of sight with the 
gull. When the gull nest and eggs were de- 
stroyed on 4 June, the gulls abandoned the 
site and within two weeks 20 pairs of terns 
had recolonized it. 

Although Herring and Great Black- 
backed Gulls usually retain territories and 
often re-lay after egg removal (Thomas 
1972), no replacements were laid for any of 
the 37 clutches destroyed at Eastern Egg 
Rock between 1978 and 1982. As the de- 
stroyed clutches varied from fresh to fully 
developed, the recent history of gull control 
and presence of resident humans after egg 
destruction probably accounts for the gulls' 
abandonment of Egg Rock. In these years 

most breeding gulls not only abandoned 
their nests, but also deserted the island. 
This agrees with observations by Nisbet 8c 
Drury (1972) who found that Herring 
Gulls rarely renested if eggs were destroyed 
late in development. 

Although the three poisoning efforts in 
1974 and two in 1975 at Eastern Egg Rock 
did not lead to an immediate decline in 
Great Black-backed Gull numbers, the 
poisoning did kill at least 70 adult Black- 
backed gulls during these years. As the 
number of gulls counted at the island re- 
mained stable between 1974 and 1976, this 
loss must have been replaced by immigra- 
tion from outside the Egg Rock population. 
Because of the several control methods 
(poisoning, shooting, and human disturb- 
ance) used in 1974 and 1975, it is not 
possible to determine the relative im- 
portance of poison or the other control 
efforts, but it is likely that the initial dis- 
ruption from poisoning contributed to 
emigration and eventual abandonment by 
most Egg Rock gulls. 

It should be noted that the poisoning 
effort became less successful on subsequent 
attempts as the gulls quickly learned the 
poison dispersal routine and avoided the 
poison bait. Adequate prebaiting with non- 
poisoned bread might have greatly in- 
creased the usefulness of the poisoning 
effort. The potential value of poison in gull 
control was demonstrated in 1971 when one 
treatment of DRC-1339 in April at Matini- 
cus Rock reduced approximately 350 pairs 
of Herring Gulls to 10 pairs (Anon. 1971). 
In 1983 only 22 pairs of Herring Gulls 
(and no Great Black-backed Gulls) nested 
on Matinicus Rock. Clearly, the value of 
poison in controlling a given gull popu- 
lation depends on the circumstances sur- 
rounding the application of the poison. 
Such circumstances include (but are not 
limited to) the extent of prebaiting, date, 
weather, and food available at the time of 
poisoning, and such population character- 
istics as size, age, experience, and foraging 
routines of the target gull population. 

Occasional and continued shooting on a 
small island such as Eastern Egg Rock can 
help to disrupt breeding activity and prob- 
ably was an important factor leading to the 
near abandonment of the island by gulls in 
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1977. Although Pimlott (1952) found that 
laying dead gulls on their back with wings 
outstretched led to the abandonment of 
approximately 1,000 Herring Gulls from a 
previously favored feeding ground, we 
found that on this nesting island, when a 
gull was shot, others would circle above the 
dead bird, but would soon settle down. 

Although gull populations at Eastern 
Egg Rock were already declining by 1978 in 
response to control efforts, the complete 
absence of nesting gulls in this year suggests 
the reluctance of Herring and Great Black- 
backed Gulls to start nesting in close 
proximity to human activity. In 1978 the 
field camp was established near the center 
of the island on 23 April sufficiently early 
to pre-date all gull nesting. That year the 
presence of humans apparently deterred 
nest-building. Such wariness of human ac- 
tivity early in the breeding season may help 
to explain why gulls avoid nesting near 
human activity on two lighthouse islands 
where they have been occasionally shot at 
for many years. These islands presently 
support the largest Arctic Tern colonies in 
the Gulf of Maine. 

Herring Gulls only rarely nest on 6 ha 
Machias Seal Island (44? 30'N; 67? 05'W), 
but regularly nest on Gull Rock, a small 
adjacent island. Similarly, Great Black- 
backed and Herring Gulls avoid nesting on 
6 ha of suitable habitat surrounding the 
manned light station on Matinicus Rock 
(43? 47'N; 68? 51'W), but nest on the 
northernmost 4 ha of this island-farthest 
from the light station. Petit Manan Island 
(44? 22'N; 67? 52'W) illustrates what can 
happen when such manned lighthouses be- 
come automated. In 1968 approximately 
1,400 pairs of terns were nesting on Petit 
Manan, while approximately 150 pairs of 
gulls nested on adjacent Green Island 
(Hatch 1970). After the Petit Manan light 
was automated in 1972, gull numbers in- 
creased to approximately 350 pairs on 
Green Island and 10 pairs on Petit Manan 
by 1977 (Korschgen 1979.) By 1978 terns 
and Laughing Gulls had begun to decrease 
and by 1982 all terns had abandoned the 
island (W. Drury per. comm.). 

The gull control program and dis- 
turbance at Eastern Egg Rock has had no 
apparent long-term effect on populations 

of other resident seabirds (Fig. 5). Linear 
regression analysis of daily counts at 0600 h 
in June and July illustrate that the popu- 
lations of Black Guillemots (Cepphus 
grylle) did not change significantly between 
1974 and 1982 (r = .06, df - 8, ns). Like- 
wise there was no significant change in 
Common Eider (Somateria mollissima) 
numbers between 1974 and 1982 (r = .19, 
df = 8, ns). Although the nocturnal and 
crevice nesting habits of the Leach's Storm- 
Petrel (Oceanodroma leucorhoa) make it 
very difficult to census, their population has 
probably remained stable or increased in 
the absence of predatory gulls. Gull pellets 
containing petrel remains are no longer 
found on the island. 

Social Attractants 

Recently decoys have been used in con- 
junction with substrate modification to at- 
tract Least Terns (Sterna albifrons) to im- 
proved tern habitats in southern California 
(Atwood et al. 1978; Rigney & Emery 1980; 
Anderson 1981) and to predator exclosures 
surrounding recently occupied habitat on 
Chincoteague Island, Virginia (Britton 
1982). Also, decoys set on a prepared sur- 
face of crushed oyster shell may have helped 
in the re-establishment of a recently 
abandoned Black Skimmer (Rynchops 
niger) colony on the Dow Chemical 
Company parking lot in Freeport, Texas 
(Slaydon 1981). 

Although the complex interactions be- 
tween social factors as colony size, nesting 
density, and nesting synchrony remain little 
understood (McCrimmon 1980), nesting 
with conspecifics may enhance the chances 
for reproductive success by synchronizing 
breeding behavior (Burger & Shisler 1980), 
by providing increased safety from predators 
(Nisbet 1975; Tinbergen 1967) and in- 
creasing foraging success by sharing in- 
formation about food resources (Ward & 
Zahavi 1973; Erwin 1978). 

As the presence and social activity of 
established colonial seabirds helps not only 
to attract, but to stimulate conspecifics to 
perform courtship displays (Darling 1938), 
probably the presence of decoys and re- 
corded colony sounds may not only provide 
birds with the confidence to land and be- 
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Fig. 5. Changes in seabird populations at Eastern Egg Rock, 1974-1982. Compiled from daily counts 
at 0600 h between 15 June and 20 July. Numbers are means plus or minus standard deviation. Means are 
calculated from 12-34 counts. *=nest count times two. 

come increasingly familiar with new breed- 
ing habitat, but may help to initiate court- 
ship behavior through social stimulation. In 
this way, reproductive behavior and physio- 
logic activities increase in frequency and/or 
intensity by the stimulus and presence of 
other nearby displaying terns. 

Courtship feeding, other courtship dis- 
plays and attempted copulations directed at 
decoys may provide ample social facilita- 
tion to elicit receptive displays from other 
terns that are visiting the decoys at the 
same time. Gochfeld (1980) demonstrated 
that courtship and copulation behaviors 
spread from active pairs of Common Terns 
to neighboring passive pairs. In this manner, 
decoys in the presence of recorded sounds 
could initiate courtship displays that may 
spread to nearby birds. 

Even though gulls were largely absent 
during the summers of 1978 and 1979 and 
the decoys and sound systems were in place 
early in the breeding season, terns did not 
colonize the island. It is most likely that the 
absence of breeding terns in these years was 
a result of two few prospecting birds. In 
1978 and 1979 never more than six birds 

were seen around the decoys at any one 
time, and these numbers may have been 
insufficient to initiate a new colony. 

As Common Terns in central Maine 
usually lay their first clutch by the last week 
of May (Palmer 1941), the late nesting at 
Eastern Egg Rock in 1980 (first eggs dis- 
covered on 7 July) suggests that the colony 
was initiated by failed breeders from other 
colonies or by first breeders (Austin 1949). 
Subsequent growth of the Egg Rock colony 
in 1981, 1982, and 1983 further substantiates 
this contention as the population expanded 
in these years in late June and July. As 
Maine tern colonies have been declining for 
approximately 40 years (Drury 1973-74), 
and considerable inter-colony movement 
has occurred during this period, we have no 
way of being certain of the specific source(s) 
for the Egg Rock tern population. However 
the 1980 breakup of the large tern colony at 
Petit Manan Island, approximately 146 km 
east of Egg Rock, is a likely source. Thrum- 
cap Island in Jericho Bay (44? 19'N; 68? 
45'W), approximately 72 km east of Eastern 
Egg Rock, may be another source of Com- 
mon Terns. In 1977, 300 pairs nested on this 
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island (Korschgen 1979), but terns com- 
pletely vacated it in 1982 (A. Hutchinson 
per. comm.). 

CONCLUSION 

At Eastern Egg Rock, initial disruption 
by poisoning in 1974 and 1975, sustained 
harassment by shooting between 1975 and 
1977, the continued destruction of com- 
pleted clutches and the subsequent presence 
of resident human activity probably all 
contributed to the decline of the Herring 
and Great Black-backed Gull populations. 
Considering the ability of gulls to dis- 
tinguish poisoned bait after only one or 
two treatments, their ability to renest within 
the same season, and their tenacity to es- 
tablished colonies, this multiple control 
effort, where feasible, is likely the most 
effective method for displacing breeding 
populations of Herring and Great Black- 
backed Gulls from tern habitat. 

This study also demonstrates that where 
former Maine tern nesting habitat is free 
of gulls and there is a large enough popu- 
lation of terns looking for a new breeding 
site, then tern decoys and recorded vocaliza- 
tions can increase the frequency of land- 
ings and eventually lead to terns breeding 
within the immediate vicinity of such social 
attractants. 
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