










HERRING GULLS NESTING IN SALT MARSHES 167 

TABLE 2. Synchrony in laying of the first egg within sub-areas on Islajo Island in 1975. 

Habitat 
Number of 

nests 

DV 15 4-15 May 10.3 May (3.3) 11 

Wet-dry 
Edge of Spatiina t: 9-21 May 13.7 May (3.6) 13 
Spartina mat 11-29 May 19.7 May (7.1) 20 

Wet 25 9-21 May 14.2 May (2.6) 13 

All nests 124 4-29 May 15.5 May (5.35) 26 

67% (135) had at least one egg hatch. The 
percentage of nests in which at least one egg 
hatched was computed for each habitat on 
these islands (table 1). In the dry area, 95% 
of the nests had eggs hatch, between 45 and 
88% (x = 70%) of the nests in the wet-dry 
area had eggs hatch, and none had eggs hatch 
in the wet areas. Hatching success varied in 
the live Spartina areas from 0 to 83% (2 = 
37%). 

I examined the 1975 data from Islajo Is. to 
discover the fate of individual eggs (table 3). 
Clutch size did not vary significantly in the 
three habitat types (x2 = 0.04, df = 3). A 
higher percentage of the eggs hatched in the 
dry areas, and no eggs hatched in the wet areas 
(x2 = 98.1, df = 2, P < 0.001). Wet-dry edge 
areas had 40% of the eggs hatch compared 
to 75% on the Spartina mat which had floated 
during the storm. More eggs were preyed 
upon in the wet area (25% ) than in the wet- 
dry areas (10 and 3%, x2 = 13.6, df = 2, P < 
0.001). No eggs were preyed upon in the dry 
area. However, flooding accounted for the 
loss of 75% of the eggs in the wet area and 
25% of eggs in the wet-dry areas, respectively 
(x2 = 80.2, df = 2, P < 0.001). 

DISCUSSION 

Herring Gulls nested in all three specific hab- 
itat types on Islajo Is. The gulls established 
territories first in the limited dry sand dune 
area, and the space appeared to be divided by 
the 15 pairs that nested there. A few gulls 
tried to establish territories in the adjacent 
Phragmites, but they eventually abandoned 
these sites, perhaps because of the behavior 
of the nearby nesting herons which often 
threatened the gulls. Territories were then 
established in the remaining areas, one to two 
weeks later. 

The differences in the timing of territory 
acquisition were reflected in the egg laying 
periods. The total egg laying period on Islajo 
Is. was 26 days, which is shorter than that 
reported by other workers (e.g. Brown 1967a, 
1967b, MacRoberts and MacRoberts 1972). 

However, the Islajo Is. colony had fewer 
breeding pairs than their colonies. 

Nest structure also varied as a function of 
habitat; nests in wet areas were larger in 
width and depth than those in dry areas. In 
fact, dry area nests ranged only from a scrape 
with a few blades of grass to flimsy nest struc- 
tures. General variability in initial nest struc- 
ture was to be expected since Herring Gulls 
are known to build differently shaped and 
sized nests in other habitats. Yet the activity 
of nest repair seems to be responsive behavior. 
Whether the cause of the reduction in nest 
depth was natural (tidal effect compacting 
material) or experimental (removal of mate- 
rial), immediate repair occurred only in the 
wet areas. Moreover, while all pairs in the 
wet area completely repaired their nests, pairs 
in the wet-dry areas partially repaired their 
nests, and pairs in the dry area were variable 
in that some partially repaired nests and some 
made no repairs. Experimental removal of 
material from only one side of the nest re- 
sulted in some repair in all habitat types. 
These experiments showed that Herring Gulls 
have the ability to respond differentially to 
changes in their nests as a function of the type 
of nest damage. More importantly, gulls nest- 
ing in wet areas made immediate and com- 
plete repairs in their nests, suggesting respon- 
sive behavior, since in the wet habitats a 

TABLE 3. Nesting characteristics on Islajo Island. 

Wet-dry 

Dry 
m&eo~ Spartina 

mat wet 

No. nests 15 42 42 25 

x clutch size 2.83 2.71 2.66 2.38 

SD clutch size 0.39 0.40 0.64 0.79 

No. eggs 42 114 112 60 

Fa;a;fheigs ( % ) 
95 40 75 0 

Predated’ 0 10 3 25 
Lost in flood 0 45 7 75 
Rotten 
Unknown : 

3 10 0 
2 5 0 

a Predation was by other Herring Gulls and occurred 
during high tides. 
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higher, more substantial nest can withstand 
some tidal inundation. The extreme tides de- 
stroyed all nests in the Spartina on Islajo Is. 
However, on Big Heron and Little Gull is- 
lands, nests in Spartinu at slightly higher ele- 
vations withstood the tide and were rebuilt 
deeper so that a stronger tide could be with- 
stood. Then too, nests in the wet-dry area 
were partially repaired under experimental 
conditions, and, under the flood conditions, 
these nests were completely repaired. Under 
both experimental and flood conditions, the 
heights of dry nests were never significantly 
changed after 24 h. 

Clutch size on Islajo Is. was similar to that 
reported by Paynter (1949) in more estab- 
lished colonies in the United States and by 
Harris (1969) and others in Europe. This 
suggests that the Herring Gulls nesting in 
New Jersey are not competitively inferior or 
only first year breeders. 

Hatching success on the three study islands 
varied as a function of habitat. I found that 
67% of the 202 pairs that nested on these 
islands hatched young. Of the total eggs laid 
(N = 523), 59% hatched. This is lower than 
the 71% reported by Paynter (1949) for Kent 
Island Herring Gulls. Figures reported for 
Europe are also higher and range from 55 to 
95% (t = 84%; see Harris 1964 for summary). 

Tidal effects account for the lower hatch- 
ing rate in the present study. The fate of 328 
eggs laid on Islajo Is. was followed closely 
(table 3) and only about 5% of the egg loss 
is not attributable to tide-related phenomena. 
Flood tides not only affect nest success di- 
rectly and immediately by destroying nests 
and eggs, but also latently by causing rotten 
eggs. The rotten eggs in the Spartina mat 
area had fallen out of nests into tide water or 
remained in nests completely inundated. 
Flood tides also influence nest success indi- 
rectly by increasing predation rates. For ex- 
ample, all nests lost to predation in the wet 
area (25%) were lost in the few hours around 
the very high tides of I2 and 25 May, when 
adults were agitated and frequently left nests 
unattended. Other adults landed and ate the 
eggs. Egg cannibalism is well documented in 
Herring Gulls (Parsons 1971, Burger 1974). 

Egg hatching success is lower in my study 
area than in other Herring Gull colonies. 
Given the limited amount of available dry 
habitat, just how successful at raising young 
are gulls nesting in these marginal areas? On 
Islajo Is., 57% of the eggs hatched in the wet- 
dry areas and 80% of these chicks were still 
alive at 10 days of age, when the effects of 
high tide were minimized (since chicks could 

then move to higher and drier areas). Al- 
though no eggs in Spartina nests hatched on 
Islajo Is., a high percentage did hatch in the 
higher Spartina areas on other islands. I pre- 
dict that these Herring Gulls will make in- 
creasing use of mat areas, where hatching SUC- 
cess was very high. 

SUMMARY 

Herring Gulls have increased in numbers and 
expanded their breeding range since the turn 
of the century. They have begun nesting in 
Spartina salt marshes of southern New Jersey, 
where I examined nesting behavior and suc- 
cess in dry shrub areas, edge Spartinu mat 
areas, and wet Spartina areas. Herring Gulls 
constructed larger and deeper nests in wet 
areas than in dry areas. Natural (tidal effect 
compacting nest material) and experimental 
(where I removed material) reduction of nest 
depth resulted in immediate repair only in the 
wet areas. Experimental removal of nest ma- 
terial from only one side of the nest resulted 
in some repair in all habitats. However, com- 
plete repair occurred only in the wet areas. 
Hatching success varied from 0 to lOO%, de- 
pending on the habitat. Nests in dry areas 
had at least one egg hatch in 95 to 100% of 
the nests, in wet-dry areas hatching success 
varied from 45 to 88%, and in the wettest 
areas none of the eggs hatched. Gulls nesting 
in Spartina had eggs hatch in 0, 70, and 83% 
of the nests which directly related to the 
height of the marsh. Clearly, Herring Gulls 
can successfully hatch eggs in Spartina if they 
select high marsh areas. 
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