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NEST-SITE SELECTION BY MEW GULLS 
(LARUS CANUS): A COMPARISON OF 
MARSH AND DRY-LAND COLONIES 

JOANNA BURGER’ AND MICHAEL GOCHFELD~ 

Aasra.4cr.- We examined nest-site selection in 13 Mew Gull (Larus cunus) colonies in 
south-central Alaska to compare characteristics used in wet versus dry-land colonies. We 
distinguished three types of colonies that experience different selection pressures: (1) dry- 
land colonies surrounded by dry land, (2) dry-land colonies surrounded by water, and (3) 
marsh colonies. The former probably experienced greater mammalian predation than the 
latter two. Nests in dry-land colonies on the mainland were in dense cover with low nest 
visibility from 1 and 5 m, except at colonies that were protected by fences or by being on 
a roof. All colonies were exposed to aerial predators, and in all but one colony cover over 
nests was significantly greater than for random sites. Dry-land colonies on islands and marsh 
colonies exposed to flooding had nests that were higher above water than were the random 
sites. Our results indicate that Mew Gulls’ choice of nest sites reflects habitat constraints 
and predation pressures. Received I7 Nov. 1986, accepted 26 May 1987. 

Selection of a particular nest site is critical for reproductive success, 
thus the factors affecting nest-site selection should vary depending on 
specific environmental features (Lack 1968, Partridge 1978, Cody 1985, 
Burger 1985). Colonial species often nest in places that are inaccessible 
to mammalian predators, such as islands or tree tops. Colonies on dry 
land may also be free from mammalian predators if there are other pred- 
ator barriers. Despite the emphasis on the differences between marsh, 
cliff, and dry-land nesting in the literature on colonial birds (Cullen 1957; 
Burger 1974, 198 1; Montevecchi 1978), there are few studies comparing 
nest-site selection in both marsh and dry-land colonies of the same species 
(but see Storey 1978, Gotmark 1982). Here we do so for Mew Gulls 
(Larus canus). 

Mew Gulls in Alaska use a wide diversity of habitats for colony sites 
(Burger and Gochfeld, unpubl. data) in a small geographical area. They 
nest on river bars, tops of spruce trees, in marshes, and on dry land 
(Grinnell 1900, Murie 1963, Isleib and Kessel 1973, Armstrong 1983). 
Vermeer and Devito (1986) recently examined several Mew Gull colonies 
on Vancouver Island and provide additional habitat-use information. 
Overall, Mew Gulls nest in habitats where they can minimize slope, 
distance to vegetation, and cover from above; and where they can max- 
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imize distance above water and cover around the nest. Thus they provided 
the opportunity to (1) examine and compare nest-site selection in dry- 
land and marsh colonies, and (2) compare nest-site selection in dry-land 
colonies surrounded by other dry land with those surrounded by water. 
We hypothesized that visibility of the nest would be low and cover around 
nests would be high in dry-land colonies compared to marsh colonies 
(and dry-land colonies surrounded by water) that are less vulnerable to 
mammalian predators. As avian predators have access to all colonies, 
cover directly over nests should be similar in all habitats. 

METHODS AND STUDY COLONIES 

We studied 13 colonies of Mew Gulls within 250 km of Anchorage, Alaska, from 26 June 
to 24 July 1985, during the late incubation and chick phase. We distinguished three types 
of colonies: 

Dry-land colonies surrounded by dry land.-These included (1) the Anchorage military 
base containing 20 pairs nesting on earthen dikes (or roads), (2) the Anchorage landfill 
adjacent to the airport with 25 pairs nesting on soil and rock, and (3) the roof top colony 
with 13 pairs nesting on the Anchorage Port Authority building. 

Dry-land colonies surrounded by water.-These included (4) Hood Lake (400 pairs) within 
Anchorage, a large grassy island surrounded by a lake, (5) Sullivan Park with 24 gull nests 
on individual grassy islands with small birch trees, (6) a gravel Island in the Nenana River 
(A) near Denali Park (30 pairs), (7) a rocky island in the Nenana River(B) near Denali Park 
(75 pairs), (8) a sand bar colony (80 pairs) in the middle of Snow Creek at milepost 18 on 
the Seward-Anchorage highway, and (9) a man-made rock dike adjacent to the Anchorage 
Harbor (30 pairs). 

Marsh colonies.-These included (10) a wet marsh near the Shell Oil Company plant in 
the Anchorage Port area (3 floating nests), (11) a creek bog near Anchorage Airport with 12 
nests built on the top of marsh grass tussocks, (12) two nests in a moss muskeg bog near 
the Anchorage Post Office, and (13) a salt-marsh colony (30 nests) at Portage marsh, at 
milepost 40 south of Anchorage. 

At each colony we collected data on all nests (if under 30) or a random sample of 30 nests 
including slope (in degrees from the horizontal); distance to nearest rock, tree or vegetation; 
distance to edge of colony; height above water; height of nearest tree, rock or vegetation; 
percent cover directly over the nest; percent cover in a 1- and 5-m radius around the nest; 
and visibility of the nest from above the nest and from 1 and 5 m. We distinguished ground 
cover (herbs less than 5 cm tall), herb cover (taller than ground cover, but shorter than 
trees), and tree cover. 

At each colony we selected a number of random sites equal to the number of nests sampled, 
or 15 sites (if there were fewer nests) with which to compare to nests characteristics. Random 
sites were chosen by selecting X and Y coordinates for each site from a table of random 
numbers (Burger and Gochfeld 1986). Similar characteristics were measured at the random 
sites and the nests. We compared nest-site characteristics with those of random sites with 
Kruskal-Wallis x2 tests. 

RESULTS 

Dry-land Colonies Surrounded by Dry Land 

Dirt dike on military base. -Port Anchorage has a military installation 
enclosed by chainlink fences, immediately inside of which is an earthen 
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dike about 2 m high x 2.5 m wide, beside a ditch or moat. The dikes 
were devoid of vegetation except for a few small willows or tall herbs that 
grew on the shoulder. Mew Gulls nested on these dikes, close to the 
vegetation, on the top or gently sloping sides, where they built up one 
side of the nest so the nest was level. They nested in sites with low 
vegetation cover (high visibility), but within 0.5 m of vegetation (Table 
1). Their choice of nest sites differed significantly from the random sites 
with respect to slope, percent rock cover, vegetation cover (but not vege- 
tation height), and visibility above the nest. 

Airport landfill.-Adjacent to the Anchorage airport a landfill (coarse 
spoil sand) with scattered low herbs contained 25 pairs of Mew Gulls and 
about 40 pairs of Arctic Terns (Sterna paradisea). One edge of the colony 
was bordered by willow and birch trees and a creek, and the other was 
bordered by a jogging trail and a six-lane highway. Overall, vegetation 
cover in 5-m2 plots on the site ranged from none to 40%. Mew Gulls 
nested on flat areas away from rocks (Table 1). Cover over nests was 
greater than in the 5-m2 areas around nests, indicating that gulls choose 
to nest close to vegetation (small herbs and Lupinus), although the area 
around the nest was open and visibility of the nest was high. The nest 
sites differed significantly from random sites in having more cover, being 
closer to vegetation, with greater visibility, and with taller herbs and 
vegetation. 

Anchorage port rooJ -Less than 100 m from the rock dike was a large 
harbor warehouse with a flat, fine-gravel roof. The roof was crisscrossed 
with electrical conduits with 4-cm high junction boxes situated at inter- 
vals. Only one side of the warehouse was exposed to boats and cranes, 
which operated only 5 m from this edge. Because the birds were entirely 
exposed on the roof, we were worried about young running over the edge, 
and we mapped the location of the cables and junction boxes for later 
generation of random site data (Monte Carlo simulation, Ricklefs and 
Lau 1980). We took data at nest sites and left immediately. While we 
were there, the young formed a group on the farthest side of the roof. 
Nests were significantly closer than expected to the edge of the roof farthest 
from the harbor activity. All nests were placed adjacent to conduit cables, 
and many were adjacent to the junction boxes (Table 2). Many gulls also 
nested next to vertical objects (but not next to tall chimneys). 

Dry-land Colonies Surrounded by Water 

Hood Lake. -Most of the periphery of the grassy island was covered 
with short grass. Scattered around the edge of the island were short willow 
trees, and at one end there was a small stand (5 x 20 m) of willow and 
birch trees. Gulls nested over the entire island, except in the tall grass on 
the central ridge. Mew Gulls generally nested on flat sites in grass that 
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averaged 57 cm tall, and that had scattered low herbs (12 cm high) around 
them (Table 1). Grass cover around the nest was 98%, but the grass did 
not cover the nest, and visibility estimates averaged about 95%. Nest sites 
differed significantly from the random sites in being flatter, with more 
cover, lower visibility, and taller vegetation, but not with respect to the 
distance to trees or bushes (Table 1). 

Sullivan Park. -Located within Anchorage, Westchester Lagoon in Sul- 
livan Park has 3 1 small grassy islands (2-4 m x 3-12 m), and is used 
extensively for canoeing. Due to the large number of people on the lake, 
we landed on nesting islands only to take nest measurements, and we 
recorded only limited data from random sites. Most of the smaller islands 
had only one pair of nesting gulls; however, five of the larger islands had 
two (one nest at each end of the island). Mew Gulls nested on flat sites 
well above water, but usually at the edge of islands (Table 1). Cover over 
the nest was denser than in the 5-m area around the nest. Gulls did not 
nest close to birch trees, but they nested close to other vegetation and 
herbs. They selected to nest on sites with more cover, lower visibility, 
and near taller vegetation than occurred at the random sites (Table 1). 

Nenana River site A. -The first Nenana River colony we examined was 
just outside Denali Park, on a low, tear-shaped island with black sand, 
gravel, and small rocks. The river was wide and swift-moving at this 
point. In the center, dead logs deposited by high water formed shelters 
for some chicks. Small plants (Lupinus) and herbs grew on the edges of 
the island. Thirty pairs of gulls nested on the island, although they con- 
centrated on the downriver end where the land was slightly higher in 
elevation. A 0.5-m rise in river elevation would have flooded all of the 
nests. Mew Gulls nested on the higher parts of the island, on slight slopes 
on sites with little cover, close to herbs and willow bushes (Table 3). Their 
choices of nest sites differed from the random points with respect to 
distance to water (they nested farther away), slope (flatter spots), rock 
cover (more rocks), and vegetation height (they chose taller vegetation) 
(Table 3). 

Nenana River site B. -Nenana B colony, located about 5 km downriver 
from Nenana A where the river widens, was much larger and was covered 
(90%) with dense trees and shrubs, which were avoided by nesting gulls. 
The leading edge of the island exposed to the swift currents was a 5-60 
m wide section with boulders and small rocks where most gulls nested. 
On these beaches sand was deposited on a few higher places which sup- 
ported small willows, but otherwise there was little vegetation cover. The 
average gull nest was 28 cm above the water, over 30 m from the water’s 
edge, and on flat sites with intermediate cover (Table 3). Cover over nests 
was greater than in the 1 and 5 m areas around the nest, indicating selection 
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of herbs or shrubs. Gull nests were on higher sites, farther from water, 
on flatter slopes in greater cover, and closer to vegetation than were the 
random sites (Table 3). Nests tended to be clustered in favorable areas, 
where two pairs nested near the same vegetation or driftwood clump. 

Snow Creek. -At milepost 18 (about 100 km south of Anchorage to- 
ward Seward), the highway crosses Snow Creek and a low lying, partly 
vegetated sand bar (over 500 m long) that has a high, central portion, 
which supports a dense stand of willow and birch trees. The gulls nested 
on the upstream portion of the island on black sand among scattered short 
willows (< 2 m tall). The nesting substrate was only 18 cm above the river 
level. Gulls nested close to vegetation with intermediate cover and high 
visibility (Table 3). They nested closer to willow than to Lupinus, and 
they selected flatter sites with more cover (and less visibility), that were 
next to taller willow and herbs when compared to the random sites 
(Table 3). 

Rock dike. -The rock dike at the Anchorage harbor is a boulder em- 
bankment about 100 m x 10 m, which shores a heavily used road and 
parking lot. The rocks were placed at a 30” slope, and at the bottom was 
a tidal mudflat. On the top margin some willow trees grew between the 
dike and the parking lot. About 30 pairs of gulls nested among the rocks, 
and they were vigorously protected by the port personnel that had adopted 
the colony. Gulls were limited to a narrow range of sites because if they 
nested close to the bottom they were exposed to tidal flooding, whereas 
nesting close to the top exposed them to people from the parking lot. 
Gulls nested on flat rocks, usually well above the high water (Table 2). 
There was almost no cover over the nests (except rock overhangs), and 
visibility of the nests was high. Nests were placed on flat rocks, with small 
“cliffs” below the nest and upright rock faces above. There were no dif- 
ferences in the height of the rocks above nests, but the cliffs below the 
nests were shorter than for the random sites (Table 2). Nests were farther 
from water than were random sites. 

Marsh Colonies 

Anchorage port marsh. -A small pond on Shell Oil property at the Port 
of Anchorage had 3 pairs of nesting gulls. The water in the marsh was 
deeper than 1.5 m, and had cattails and emergent vegetation in the center. 
The pond was fringed with oil storage tanks and upland areas supporting 
10-m tall trees. The gulls built floating platforms that were 35-50 cm 
wide and extended 30-60 cm below the water surface. The dead, emergent 
vegetation around the nest extended only 16.0 t- 4.4 cm [SD] above the 
water surface, suggesting extensive flooding since the previous growing 
season. Cover over the nests ranged from 2 to 5%, and visibility ranged 





Burger and Gochfeld l MEW GULL NEST SITES 683 

from 90 to 99% (X = 96 +- 3%). In this habitat gulls nested where they 
could attach their nests to the emergent vegetation, and avoided open 
water. This restricted them to an 8 x 10 m section in the middle of the 
pond. 

Anchorage creek bog. -The creek-bog colony (27 m x 85 m) was be- 
tween the airport and a slow moving creek within 100 m of the airport 
landfill colony. The site was grass and sphagnum moss adjacent to the 
creek with dense birch, willow, and alder trees on the other side. The 
gulls nested on top of the grass hummocks about 1 m above water, on 
flat spots with higher cover around the nest and high visibility overhead 
(Table 4). Nest sites differed from random sites with respect to height 
above water, slope, cover within 5 m, and distance to vegetation. Nests 
were significantly farther from birch trees (5.7 & 1.2 m) than were random 
points (2.9 k 6.9 m, x2 = 4.37, P < 0.03), and were closer to water (4.4 + 
1.8 m) than were random points (9.3 ? 2.6 m, x2 = 4.59, P < 0.03). 
These two characteristics placed them farther from the dry land, and may 
have discouraged access by the dogs we saw walking among the birch 
trees. 

Moss muskeg. -Two pairs of gulls nested in the muskeg colony across 
from the Anchorage Post Office. The extensive marsh was primarily 
sphagnum moss with occasional hummocks where spruce trees and dead 
bushes provided higher places for nests. While walking in the marsh we 
sank kneedeep in water. The nests, 350 cm apart, were well above the 
water on hummocks near tall trees with dense cover and high visibility 
(Table 4). The nest sites differed from the 15 random sites with respect 
to tree height, height above water, cover over nests, percent bushes, and 
visibility from the nest (Table 4). 

Portage marsh. -The Portage marsh, located along the road to Seward, 
64 km south of Anchorage, is an extensive grassy marsh where about 30 
pairs of gulls nested on the ground amid the grass. The gull colony was 
adjacent to an Arctic Tern colony of about 25 pairs. Gulls nested around 
a small pond, placing their nests on extensive platforms of dead grass, 
presumably constructed to raise them above flood levels. The gull nests 
were on the highest available part of the marsh (Table 4). Nest sites were 
on flat ground in dense cover but with high visibility overhead. Nest sites 
differed from random sites with respect to cover. 

DISCUSSION 

Nest-site Selection 

Mew Gull nest sites differed from random sites with respect to several 
physical and biotic factors at all colony sites. The same features, however, 
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were not necessarily important in each colony (Table 5). Comparisons of 
the characteristics recorded at colonies indicate that for some colonies 
many environmental features were important, whereas at other sites (roof 
top, marsh colonies) few characteristics differed (see below). 

Colonies ranged from dense vegetation (Hood Lake, Sullivan Lake, 
creek bog, moss muskeg, Portage marsh), to sparse vegetation (military 
base, landfill, Nenana River A and B, Snow Creek), to being nearly (rock 
dike) or completely devoid of vegetation (roof). All colonies, however, 
had some cover. Although in most colonies cover was provided by vege- 
tation, cover was also provided by rocks (rock dike) and junction boxes 
(roof). Vegetation and rocks clearly provided protection from both pred- 
ators and inclement weather, as chicks could hide almost completely from 
view. The junction boxes, however, provided only shade and protection 
from the wind. 

Marsh Versus Dry-land Colonies 

Predators. - In this study we divided the colonies into three types: dry- 
land colonies surrounded by land, dry-land colonies surrounded by water, 
and marsh colonies. One method of protecting nests from mammalian 
predators is to have nest sites invisible from the ground (low visibility 
from 1 and 5 m). Only the landfill colony, however, where we saw both 
dog and cat tracks, had lower visibilities from 1 and 5 m than did random 
sites. Gulls nesting on the military base and roof did not have low visibility 
of their nests, but they were protected from some mammalian predators 
by chain-link fences (military base) or by being 9 m above ground (roof). 
Mammalian predators could not approach either colony. 

As all colonies (regardless of habitat) were exposed to aerial predators, 
we expected cover over nests to be greater than for the random points, 
and this was the case except at the creek-bog colony. At this colony nesting 
on the tops of hummocks (away from flooding) appeared to override 
selection for vegetative cover (see below). 

Inclement weather. -Inclement weather can provide stress for eggs and 
chicks during hot or cold spells, or during heavy rains (Austin 1933, Burger 
1974, Burger and Lesser 1978). This stress should be similar regardless 
of habitat type. Weather stresses can be reduced by having hiding places 
for chicks, or by providing cover over the nests. In all colonies the gulls 
nested in cover whenever it was available. 

Floods. -The marsh colonies and dry-land colonies surrounded by water 
were subject to flood conditions. Two of the colonies examined (Hood 
Lake, Sullivan Park) were on high and dry islands that would rarely, if 
ever, flood. The other colonies, however, probably experienced regular 
flooding. The riverine colonies were particularly vulnerable to flooding 
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because they were located on low sand or gravel islands that were com- 
pletely washed over by flood waters. In all three riverine colonies, the 
gulls nested on the highest available sites that provided some vegetative 
cover. We also observed (unpubl. data) that gulls nesting on these colonies 
moved chicks to higher ground after hatching. 

Some marsh colonies were vulnerable to flooding because nests were 
on vegetation just above the water level (Shell Oil marsh, moss muskeg, 
creek bog). Indeed, the nests at the moss muskeg colony had recently been 
flooded out, and the gulls were in the process of relaying eggs. In all marsh 
colonies nests were significantly higher above water than were random 
sites. 

Our results indicate that protective cover at nests is critical for Mew 
Gulls, and that cover can be provided by vegetation, rocks, or man-made 
structures. Nest visibility from 1 or 5 m, which would act to reduce nest 
detection by ground predators, was more important for dry-land than for 
marsh colonies. For marsh colonies, height above water was more im- 
portant in affecting nest-site selection. Overall, gulls used different physical 
features in the different colonies to provide protection from predators, 
inclement weather, and floods. 
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