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Early loss of herring gull clutches after

egg-oiling
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Abstract Critical to the success of egg-oiling to control growth of bird populations is extension
of the incubation period, thereby minimizing re-nesting attempts. Egg-oiling studies

conducted with ring-billed (Larus de/awarensis) and herring (L. argentatus) gulls gen-
erally have reported no evidence of abandonment of oiled clutches up to the expect-
ed hatching date (EHD). However, comparisons of clutch loss (assumed to be caused
primarily by predation) up to EHD among control and treatment groups were not
repoi-ed. Therefore, we evaluated early (oiling 21-27 days before EHD) and late (oil-
ing 7-15 days before EHD) oiling protocols in a herring gull colony on Lake Erie, Erie
County, Ohio. We observed marked differences (P-:0.001) among treatments in num-
ber of nests producing chicks (90.0%, n=l 00, control; 20%, n=l 00, early oil; and 1 %,
n=100, late oil). Clutches in nests assigned to the 2 oil groups were more frequently
(P-:0.001) lost (6% control; 29% early; 38% late) to abandonment, storms, and pre-
dation up to EHD. Only 56% of oil-treatment clutches were incubated past EHD.
Clutch loss (including nest abandonment) up to EH 0 did not differ (P=0.346) between
nests in the early and late oil groups. Our data suggest that herring gulls were sensi-
tive to oil and that nests were abandoned or clutches lost within the normal incuba-
tion period in numbers greater than expected under natural conditions. Thus, while
effectiveness of egg-oiling to i'educe recruitment in herring gull colonies is improved
by oiling nests late in the incubation period, subsequent oil applications are recom-
mended to account foi' late nests and re-nesting attempts.
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Populations of bird species whose activities con-
flct with human activities have increased in North
America and Europe (Hatch 1995, Belant 1997).
Many avian species have adapted to habitats creat-
ed by humans (e.g., agricultural fields, landfils,
rooftops, airfields, and golf courses), causing a con-
current increase in conflcts (Blokpoel 1976;

Dolbeer 1990; Blokpoel and Tessier 1992; Belant et
a1. 1993, 1995; Christens et a1. 1995). Expanding
gull (Lants spp.) populations, for example, have

forced wildlife managers to consider population
control measures to mitigate threats to agriculture,
fisheries, other avian species, air traffic, and human
health (Drury and Nisbet 1969, Blokpoel and

Tessier 1992, Morris et a1. 1992, Dolbeer et a1. 1993,
Belant 1997, Dolbeer 1998). Effective population
management necessitates a thorough knowledge of
the ecology of the species involved, as well as avail-
abilty of proven, socially acceptable methodologies
(Blokpoel and Tessier 1986,1988).
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ing the likelihood of re-nesting. Specific objectives

of the study were to determine 1) number of eggs
hatched/nest and 2) number of clutches lost
(including abandonment) relative to EHD for con-
trol, early, and late oil groups.

Egg-addling, comprising a variety of methodolo-
gies, may be more socially acceptable than kiling
adults or nestlings to control population growth in
problem bird species. The objective of egg-addling
is to reduce population growth by preventing

reproduction. One method, egg-oilng, involves
using oil-based products to asphyxiate eggs during
incubation (Gross 1951,Thomas 1972). Success of
an egg-oilng program depends on preventing
hatching of oiled clutches and extending incuba-

tion to minimize re-nesting attempts (Gross 1951).
Early proponents of egg-oilng to control prob-

lem populations (Gross 1951, Drury and Nisbet

1969) contended that adults would continue to
incubate oiled clutches beyond the normal incuba-
tion period. Recent studies involving oilng of ring-
biled (Lams delawarensis) and herring (L. argen-
tatus) gull nests (Blokpoel and Hamilton 1989,
Morris and Siderius 1990, Christens and Blokpoel
1991, Po chop et a1. 1998) support this contention,
reporting no abandonment of oiled clutches during
the normal incubation period. However, in studies
of gulls where loss of oiled clutches (assumed to be
caused primarily by predation) was observed prior
to the expected hatching date (Blokpoel and

Hamilton 1989, Morris and Siderius 1990, Christens
and BlokpoeI1991), comparisons among treatment
and control groups relative to timing and extent of
clutch loss were not reported. Pochop et a1. (1998)
reported the percentage of oiled (2 groups) and

control clutches that failed, but did not report
whether oiled clutches were abandoned during the
normal incubation period or incubated beyond the
expected hatching date (EHD). Thus, in these stud-
ies the potential for more frequent loss of oiled
than untreated clutches within the normal incuba-
tion period (which would increase the likelihood
of re-nesting) was not evaluated. In contrast,
Christens et a1. (1995) reported that Canada geese
(Branta canadensis) abandoned oiled clutches (2
groups) prior to EHD at significantly greater rates
(&=43.7%) than controls (16.1 %).

Effectiveness of egg-oilng to extend incubation is
best evaluated by contrasting the number of oiled
clutches that produce ?,1 chick and number of
oiled clutches lost (to abandonment or other fac-
tors) during the normal incubation period to the
same statistics for clutches exposed only to natural
mortality (a control group). The purpose of this
study was to evaluate the effectiveness of early and
late oilng of herring gull clutches (relative to stage
of incubation) to extend incubation, thereby reduc-

Study area
We conducted this study on the south breakwall

at Cedar Point Marina on Sandusky Bay, Lake Erie, in
Erie County, Ohio (see Dolbeer et a1. 1990, Figure
1). Approximately 50% of the breakwall consisted
of riprap with a thin soil layer sustaining primarily
herbaceous and low-growing woody vegetation.
The remaining section of the breakwall comprised
boulders and contained little or no vegetation.
Although double-crested cormorants (Phalacroc-
orax auritus) roosted on the breakwall, the herring

gull was the only colonial bird species nesting
there.

Methods
We visited the colony on average every 3.7 (SD=

1.2, n=21, range = 2-8) days from 2 April to 19 June
1998. Between 2 and 23 April, we marked 300
nests (Le., nests containing?,l egg) with numbered
ceramic tiles. The first known clutch of the season
was discovered and marked on 2 Apri1. Upon mark-
ing, a nest was assigned randomly to 1 of 3 treat-
ments (100 nests/treatment): 1) control, 2) oilng
21-27 days before EHD (early), and 3) oiling 7-15
days before EHD (late). Control clutches were not
oiled. Three eggs are considered a complete clutch
for herring gulls, and incubation ranges from 24 to
28 days (Bent 1963). Because herring gulls do not
begin incubation in earnest until clutch completion
(Tinbergen 1960), EHD was determined by adding
26 days to the predicted date of the laying of the
last egg. For nests discovered prior to clutch com-
pletion, we assumed a 24-hour interval between
eggs and calculated EHD relative to the predicted
date for clutch completion. We monitored clutches
in each treatment group relative to incubation or
loss (see below) from the day of marking.

Using a plastic, hand-held spray bottle and corn
oil (Pochop et a1. 1998), we sprayed clutches until
each egg was covered and the bowl of the nest sat-
urated (also see Blokpoel and Hamilton 1989,

Christens and Blokpoel 1991). We did not rotate
individual eggs during oiling. Nests assigned to the
early treatment were oiled upon discovery of the



Table 1. Fate of herring gull nests in a colony on Sandusky Bay, Lake Erie, Erie County, Ohio
that served as controls (no oil) or were subjected to egg.oiling early (21.27 days prior to the
expected hatching date lEHDj) and late (7-15 days prior to EHD), April-June 1998.

Includes clutches assumed lost to predation and storms.
One clutch was damaged by an observer, but was incubated beyond EHD.
Nine clutches scheduled for late oiling were lost (3 abandoned, 6 other) prior to oiling.

second or third egg.
During the following visit,
previously oiled 2-egg

clutches were re-oiled if a
third egg was present.
Procedures involving her- Treatment

ring gulls were approved
by the National Wildlife
Research Center Animal

Care and Use Committee.
We categorized final a

clutch status as either b

hatched (?1 chick), aban- C
doned, or other loss. An
abandoned nest exhibited no evidence of predation
(e.g., tracks near the nest, eggs punctured or bro-
ken from the narrow end), the nest bowl was often
unkempt, and eggs were either left unincubated or
found decaying outside the nest. We determined
whether a clutch was incubated by touching the
eggs and bowl of the nest (Le., warm or cold).
Clutch loss characterized as other included preda-

tion or storm loss and represented instances of com-
plete clutch loss since the last visit to the colony,
with no recovery of decaying eggs or remains near

the nest. However, in some cases nest abandonment
may have preceded clutch loss to predation or
storms. Potential nest predators included crows

(Corvus brachyrhynchos), raccoons (Procyon
lotor), fox snakes (Elaphe vuljJina), and snapping
turtles (Chelydra seI1Jentina).

We conducted 2 x 3 contingency table analyses
(Conover 1980) to compare the number of clutch-
es hatching ?,1 chiclc (versus those not hatching)
among the 3 treatments. In the same fashion, we
compared number of clutches lost, including nest
abandonment and other loss (versus those not
lost), up to EHD (Le., ~26 days) among treatments.
Subsequent comparisons of the number of clutches
lost between oil groups combined and controls
were made using 2 x 2 contingency tables. Also,
using the Student's t-test for unequal variances, we
compared total incubation time between oil treat-
ments for clutches incubated past EHD. Prior to
tests involving the post-EHD clutches, we conduct-
ed tests for normality using PROC UNIVARIATE
with the NOR1\1L option (SAS 1987). We made all
statistical comparisons at 0:=0.05.

No.

nests

Control
Early oil

Late oil

100b
100
100e

Results
Clutch sizes among the 300 nests ranged from 1

to 4 eggs. We observed means of 2.9 (SD=O.4, n=

Clutches lost
up to EHD

Abandoned Othera

Clutches Clutches
hatching incubated

Total :,1 chick beyond EHD

6 90 4

29 20 51

38 1 61

o

14

18

6

15

20

100),2.8 (SD=O.5, n= 100), and 2.8 (SD=0.5, n=
100) eggs/nest for control, early, and late treatment
groups, respectively. The EHD across treatment and
control groups ranged from 2 to 21 May (x= 14 May,

SD=4.5 days, n=300). Oilng dates for clutches in
the early group ranged from 10 to 27 April (x=19
April, SD = 4.3 days, n = 100) and 20 April to 14 May
(x= 1 May, SD=4.9 days, n=91) for clutches in the

late group. Nine clutches in the late oil group were
lost prior to oilng (Table 1). Hatching occurred
first in the control group and was recorded on 4
May.

We noted differences (X~= 188.5, Po:O.OOl) in
number of clutches producing ?,1 chick/group
(Table 1) and marked differences in mean hatching
rate (x eggs/clutch) per group (control: x= 1.95, SD

=0.95, n=99; early: x=0.35, SD=0.76, n= 100; and
late:x=O.Ol, SD=O.lO, n=100). One clutch in the
control group was damaged by an observer and not
included in calculating hatching rate. Differences

(X~ = 29.6, Po: 0.001) also were observed among
treatments in clutches lost up to EHD (Table 1),
specifically the more frequent (Xr=27.6,PO:O.00l)
loss of clutches in oil groups. Similarly, considering
only nest abandonment up to EHD, nests in the
early and late oil groups were (Xr=8.4, Po: 0.001)
abandoned more frequently than controls (Table
1). However, clutch loss up to EHD (including nest
abandonment) did not differ (Xr= 1.8, P=0.261)
between nests in the early and late oil groups.

Across treatments, estimated incubation time
prior to clutch loss ranged from 1 to 66 days.

Control clutches that did not hatch (n = 10) were

incubated on average 22.9 (SD = 16.4) days;
unhatched clutches in the early (n=80) and late (n
=99) groups (Table 1) were incubated on average

32.0 (SD= 15.8) and 29.8 (SD= 13.9) days, respec-
tively. For oil clutches incubated past EHD, total



incubation time did not differ (t97 = 1.68, P = 0.10)
between those in the early (x=41.6 days, SD=9.5)
and late (x=38.8 days, SD=7.9) groups. In summa-
ry, 112 of 200 clutches in oil groups were incubat-
ed 1-40 days past (x=14.1 days, SE=8.7) EHD.

Discussion
Because management of wildlife populations is

increasingly subject to public and political opinion,
it is essential for wildlife managers to use sound
methodologies based on objective data. For exam-
ple, egg-oilng guidelines suggesting that avian

species wil continue to incubate oiled clutches

until late in the reproductive cycle should be based
on contrasts between number of oiled clutches lost
and natural clutch loss. Without an understanding
of species behavior in response to egg-oilng, the
planning of an oilng program, relative to frequency
and number of applications necessary, becomes
speculative.

We found that oil applied to herring gull nests
late, as opposed to early, in the incubation period
was more effective in reducing hatching rate, simi-
lar to findings by Blokpoel and Hamilton (1989),
Christens and Blokpoel (1991), and Pochop et a1.
(1998) for ring-biled gulls. However, in contrast to
previous gull egg-oilng studies (Gross 1951,

Blokpoel and Hamilton 1989, Morris and Siderius
1990, Christens and Blokpoel 1991, Blokpoel and
Tessier 1992, Pochop et a1. 1998), we observed
abandonment of nests assigned to oil groups prior
and up to EHD and marked differences in overall
clutch loss among oil and control groups during the
same period (Table 1). Further, only 56% of clutch-
es assigned to oil treatments were incubated past
EHD (Table 1).

Adult herring gull on the study site in Sandusky Bay, Erie Coun-
ty, Ohio. Photo by Bradley F. BlackwelL.

--

Herring gull nest placement that was typical of nests compos.
ing the 3 treatment groups in the study. Photo by Bradley F.

BlackwelL.

Importantly, differences in our results compared
to previous gull egg-oilng studies are most likely
from our quantification of clutch loss in treatment
and control nests through the normal incubation
period, rather than marked differences in methods.
For example, there is evidence that predation rates
of oiled clutches (whether incubated or abandoned
is not clear) may be greater than that of untreated
clutches and that incubating adults in some species
are sensitve to oiled eggs. Blokpoel and Hamilton
(1989) noted that many ring-biled gull clutches
(treated and untreated) were damaged or lost to
predators or scavengers before, during, and after
the EHD. Similarly, Christens and Blokpoel (1991),
working with ring-biled and herring gulls in the
operational component (i.e., involving the use of a
backpack sprayer) of their study, reported that egg
depredation prevented evaluation of the effective-
ness of the experiment. Further, Morris and

Siderius (1990) reported losses of control and oiled
(with a light-grade petroleum oil) ring-biled gull
eggs due to the discarding of rotten eggs by adults
and the disappearance of others. In additon, the
authors observed greater rates of preening and
readjustment of nest material by a subsample of 15
pairs incubating treated eggs. Finally, Christens et
a1. (1995), who quantified clutch loss through the
normal incubation period (for Canada geese),
reported pre-EHD abandonment of clutches treated
with white mineral oi1.

Also, except for data analyses, the main method-
ological difference between our and prior studies is
our use of corn oil on herring gull clutches.

Although corn oil has been used on ring-biled gull
eggs (Pochop et a1. 1998), the study evaluated its
effects on egg viabilty only. Further, relative to the


