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Nonbreeding and nests without eggs in the
Lesser Black-backed Gull Larus fuscus

M. [. O'CONNELL, |, C, COULSON®, 5. RAVEN & 5. JOYCE
Departrent of Biological Sciences, University of Durham. South Road, Durhem DH1 3LE, UK

Estimates of the number of breeding Lesser Black-backed Gulls Larus fuscus at the Tarn-
brook Fell gullery, Lancashire, have been made from annual counts of nests since 1951,
During all of these surveys, the mean percentage of nests which did not contaln eggs has
been remarkably constant from year to year (54% = 1.9%). A study of specific nests at
the colony in 1992 showed that the great majority of these “empty” nests did not sub-
sequently receive eggs. [n 1993, a study of a sample of territory-holding gulls was made
on a 0.41-ha study plot to investigate and to guantify the sccurrence of empty nests. OF
the &2 pairs that defended a territory and constructed a complete nest, 27% subsequently
failed to produce eggs. These birds attended their territory as a pair significantly less fre-
quently than pairs that produced clutches and achieved significantly fewer apparently
successful mountings. Sixty percent of pairs constructed more than cne nest, and 58% of
all nests built received no eggs. The construction of empty nests was not found o be
related o the density of nesting gulls, Since 1981, estimates of the nomber of gulls in
the colony have been based on the assumpiion that one nest represents one pair of gulls.
Thiz has been shown not 1o be the case, and a correction multiplier of 0.61 must be
applied to counts of nests at the colony to obtain an estimate of the number of breeding

gulls,

In mst birds, nests are constructed solely to facllitate the
incubatbon of eggs. However, in a few speches, nests have
aciquired other functions such as roosting, shelter and dis-
play areas (Rosenberry & Elimstra 1970, Pettingill 1971,
Dorst 1974, Byder 1976). The occurrence of nests which
never contain eggs has been reported in several gull species:
Paludan (1951} and Tinbergen (1953) described unused
“play” nests batlt by Herrlng Gulls Larus argentatis, but the
extent of this behaviour was not quantified. In two consec-
utive years. Harper (1971 lound that 55% and 301% of
Western Gulls Larws occldentalts bullt nests that remained
empty. [n a similar 2-year study of Ring-billed Gulls Larus
delwwarensis, Byder (1976) found that 22% and 43% of
nests pever contained eggs. In these species, the occurrence
of emply nests appeared Lo be limited to only a few specific
gulleries and was not typical of all individuals.

Our stedy was conducted in a gullery of Lesser Black-
becked Gulls Larws fuscus (96%) and Herring Gulls (4%},
where an annual census of breeding gulls has been made
ginee 198 1. These surveys have used counts of nests to es-
timate the number of breeding birds in the colony, bassd on
the assumption that a well-bullt nest represented one pair
and that the empty nests found would receive eggs in the
days followlng the census. A repeated check of specific nests

* Present address: |.C. Consultancy 15, The Links, Belmont, Dur-
ham Uity IH1 2ALG, UK.

In 1992 suggested that this was not usually the case, and
a more detalled study was made in 1993 with the following
aims: (1) to examine the assumption that one nest repre-
sents one pale IF the assumption was incoerect, to quantify
the number of patrs in relation to the number of nests and
to provide a correction factor for census data; (2) to inves-
tigate whether empty nests are bullt only by peirs that fall
o produce clutches; {31 to investigate behaviowral differ-
ences between pairs that produce nly emply ness and
those that successfully produce a clutch and (4) to investi-
gate hehavioural diferences between pairs that produce sin-
gle or multiple nests.

METHODS
The Tarnbrook Fell gullery

This study was conducted at the Tarnbrook Fell gullery. sit-
vated on the western slopes of the Forest of Bowland in
Lancashire (grid reference SD614595). The colony covers
some & km?’ of blanket bog moorland at an altitode of about
450 m and has been In existence since the late 19308, Due-
ing the period of the siady there were approximately
16000 breeding gulls in the gallery:



Study plot

Observations of the behaviour and attendance of Lesser
Black-backed Gulls on a 0.41-ha study plet were made from
a hide between 4 April and 30 May 1993, This period cov-
ered the pre-nesting. incubation and start of chick-rearing
periods. A total of 858 h of olservations were made on 22
days. Watural featwres and a grid of marker canes 5 m apart
were used to plot the positlon of each gull on a map every
30 minutes durtng observation periods, In additlon, display-
ing. mating and territorial fghting were also recorded
throughout the observation periods. These dala were wsed
to determine the extent and boundaries of territories within
the plot, Geserally. each pair would remain within specific
areas. and o territory boundaries were easily determined.
Approximately 25% of the gulls using the plot were readily
identifiatde by distinctive plumage charscteristics or steins.
A complete survey of the study plot was made every 3 days,
and all new nests were marked, A 10-m wide strip around
the periphery of the plot was also searched o locale nests
built cutside the study area by birds whose territory ex-
tended within it. After the end of direct behavioural obser-
vations {30 May). all nests were momitored until mid-July,
and chicks were ringed to determine Aedging success. On B
June 19%3, a visit wes made to the gullery on Walney ls-
land, Cumbria. to compare the proportion of empty nests at
that colony.

Privr to statistical analysis, count and proportional data
were exarmined [or nocmallty, and, where appropriate, trans-
formations were made, Mean values are shown with stan-
dard errors or 95% confidence lmits,

[n the text, the term “empty nest” is used to describe a
fully constracted nest in which no eges had been or were
subsequently lald Pre-nest “scrapes” were not considened.
The term “clutch nest” is used to describe & nest with epgs.

The colony census and the proportion of
empty nests

A wariety of methods have been used o estimate the num-
ber of beeeding gulls at the Tarnbrook Fell gullery since the
colony was started (n the 1930s, Since 1981, an annual
census of gull nests hag been conducted at the colony dur-
Ing which the number of nests in 55-65 quadreats of 50 m
% 100 m were counted (Nature Conservancy Council datas
1981-1988; no census in 198%; our own data from 1990
onwards), The quadrats were originally sited randomly
throughout the colony, but since 1992, the distribution of
quadrats has been based on a siratified grid system. The
counts were made in mid-May, by which time 80°% of all
nests bullt had vsually been constructed. The contents of
each nest were noted as either empty or with one. twao or
three eggs. The numbers of nests within the quadrats and
the total area covered by the gullery were used to estimate
the mumber of breeding gulls, making the assumption that
aie iesl fepresented one pair. [n 1993, the number of nests
on the study plot was counted at the time of the census,

Table 1. The pervemtoges of eoply nests and completed (three-
exgr} rlutrhes @ the time of the @i cemaes of Lesser Black-tacked
Gull meats at Tarnfbrook Fell gullery; otd-Aday 198 1-1 989 anif
19901994 o rensus in 1989)

Mests Three-cge

Cemsiug cxam-  Emply nesis clutehes
war ined %) (&
1981 1421 53 27
(L1 o ah 13
L LE] ws S 27
1964 1500 L] 4h
1985 SR 54 ¥1
1986 4h4 1 31
1987 9 a4 %
1988 42 S0l 21
1930 B4 SR X7
1991 48R EL I8
1992 1259 57 27
199% EET EL 21
1994 1281 LE] 26

Mean * & 54.3 % LY 27h* 2T

The actual number of pairs on the plot was also known
from mapped territories, and this was compared with the
estimates from the nest census. A correction factor for the
nest-counting method was then caloulated from the differ
cnce between the two estimates.

RESULTS

Percentage of empity nesis at the
Tarnbrook Fell gullery

Between 1981 and 1994, the percentages of empty nests
and of nests with completed (three-cpg) clutches within the
gullery at the time of the annual census remained remark-
ably similar (Table 1). The mean percentage of empty nests
each year during this period was 54'% = 1,9%, and the
mean percentage of three-epg clutches was 28% = 2.7%.
The census data for 1992-1994 showed no significant re-
lationship between the nwmber of pests in a census quadrat
and the propostion of empty nests it contalned (Fig. 1). in-
dicating that empty mests were found in the same propor
tions in areas of high or low nest densities.

Empty nests at the Walney Island gullery

The Walney Island gullery is approximately 40 km west of
the Tarnbrook Fell gullery, and in 1993, it contained some
23,000 breeding pairs of gulls 165% Lesser Black-backed
Gulls, 35% Herring Gulls: T Dean. pers. comm.). On & June
1993 only 2% of 141 nests investigated were emply. On
the study plot at Tarnbrook Fell on this date. 64% of the
109 mests were empty. and it is important to note that none
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Figure 1. Humber of Lesser Black-backed Gull mists in a 30-m =
10k census quadral and the percentage of emgiy nests in thar quad.
ral. Tarnhrook Fell gullery cennes 19%2-1%94 (m = 172 quadrais); ¥
= 456 = 0.1 3x. r = (ROL.

of these empty nests subsequently recelved eggs. The differ-
ence In the proportions of empty nests between the two
colombes was large and highly significant (x*, = 107. P <
0001 ; Table 2).

Territories on the "cmpty nest” study plot

Sixty-two pairs established territorics on the study plot. and
109 nests were built, (f these oests, 64 (58%) remained
empty. Four types of territories could be identified: (1§ ter-
ritories with a clutch nest only = 16 (26%): (2) territories
with empty nestish only = 17 (27%): (3] territories with
ane clutch nest and empty nestig) = 2% (47%) and (4) tes-
ritortes without nests = 0 [0%). Thus, of the 62 patrs of
gulls that established a territory, 73% produced eggs. but
27% failed to produce a chutch and were nonbreeding.

Multiple nest building

Mone of the territories contained more than one clutch nest,
A total of 37 (60%) territories contained multiple nests. Ta-
ble 3 shows the percentage of territories with one, two,
three or four fully built nests. There was no significant dil-
ferenee in the proportion of pairs with these aumbers of
nests thar faid eggs and those that did not (3%, = 2.5, n.s).

When considering the 45 pairs that lald clutches, there
were no significant differences in the mean nest-building
date or mean date of egg laving for these building single
nests and those bullding multiple nests (Table ).

Empity nests and nesis with cluiches

There was no significant difference in the mean date by
which a nest was fully built when comparing all emply nests
{n = &4] and nests which received clutches (n = 45, ¢, =
(1,1, ms: Table 5}, For 20 af the 29 pairs thet lald a cluich
amd also built one or more empty nests, the order in which
the empty and chutch nests were built was known (Table 65,
There was no significant difference In the proportions of
clutch nesis that were bullt before or after the empty nest(s)

Table 2, Pereentages of Leaser Bliack-backed Gul! mesty (hvd were
emnply, ronteimed @ clutch or comtained chicks at the Tormbrook Fell
and Walney Island gulleries on 8 June 1997

Mests  Nests
Empty  with  with
nests  eggs chicks

Gallery % %] %)
Tarnbrook Fell in = 10% ness) Lo 18 18
Walney lsland (n = 141 nests) FJ 52 EL]

had been constructed on the same territory {x*, = 0.2 n.s.).
After & clutch had been laid. none of the pairs built further
nests. In several cases, seloction of the nest In which the
clutch was to be lald occurred after two or more nests had
been bullt, The mean time between construction of the final
nest and one of the nests receiving cgs was 3.6 = 1.5 days,

Territory attendance
Ceoupation of territories

The mean proportion of established territories ocoupied at
any one time durlng the eight observation days prior to the
gtart of egg laying was 76% (95% confdence Hmits, 73—
T8%) for pairs that successfully produced eggs. This was
appreclably and significantly higher than the 71% (95%
conbidence lmits, $8-73%) found during the same period
for pairs that established a territory but failed to lay eggs
(L, = 3.9, F < 0.00: Table 7). After egg laying. the mean
percentage of established territories that were occupled at
any moment was §0% (95% confidence limits, 79-78%) o
pairs that successlully produced eggs. This percentage was
significantly higher than the 61% presence (9 5% confidence
limits, 60-63%) found during the same time for palrs that
csteblished a territory but failed to lay cggs (1, = 2.8. P =<
0.01). Table 7 shows that the attendance of birds with
clatches significantly increased after 3 May (1, = 9.3, F =
0.001}, whereas the attendance of pairs without epgs sig-
nificantly decreased (f,, = 5.8, F = 0.001).

Table 3. Fercentages of Lesser Bluck-Backed Gill pairs building
slngle or mudtiple nests, for pairs that fmid cletches and those thal
aid mal, Tarnbrook Fell g.l.rﬂrry stwdy plol. 1993

Mumber ol nests huilt
in the territory

1 ] 3 4

Faire with clutches 11 = 45] TR 4% 1% B
Pairs without cutches in = 17] SN 41W AN R
All pairs jm = 6H2) 40 43%  11% 5%




Table 4. Lesser Block-backed Cull nest-building and egg-laying dates (mean

% xe ) for clutch-laying pairs that built single mests or multiple
neals, Tambrook Fell guilery sty plot. 1993
Pairs building single Pairs bullding clutch
clutch nest only nest gl empty nest(s)
(mn= 16} {n =29} Significance
Mean date pest completed 4 May * 2.9 days 7 May = 1.9 days 1, — (L8 ns
Mean egg-laving date 15 May = 1.4 days 17 May = 1.5 days Iy, = 0., s
Table 5. Lezser Rlock-backed Gull nest-bullding dates (mem = se) for empty nests and clutel nests
Tobal number
of days over
which mests
n Maest-building date Range were built
Emply nests b4 5 May = 1.6 davs 14 April-30 May 47
Mests with chuiches 45 & May = 1.7 davs 15 April=22 May 1%

Table 6. Order i which dutch and empty pests were buile on Lesser Black-backed Gull cervitories where clutches were luid ard maiftiple
mexts were hile

Huilding
Chuteh nest Emipty nest buili BB
Mests built on terrilory Pairs huilt first first unknowm

Clatch and ooe empty nest 19 L] £ 7

Clatch amd two emply nests 7 2 k] 2

Cluateh amd three empty nesis i 1 2 LH]

Total 29 2(31%) 11 438%) 9(31%)
Table 7.

Mean pervemtage of established Lesser Black-hacked Gull territaries thar were accigled on observation days prior do aod after the

atard of the en-laying perfod for pairs that prodiced o clutch ard those that did not. Tarabroak Fell gullery study plit, 1993 (93% confidence
limits shosaur in parentheses)

Geomelric mean percentage of established territorles
vecupied on observalion days

Territory-holding pairs Territory-holling pairs
that produced epgs that did not produce eggs sipnilicance

Belore start of egg laying

in = & observation days

belmween 4 April and 2 May) T6% (TI-7B) T14 (6E-73) Iy = 1.9, P = 0L01
MAdter start of egg laving

im = 8 observatton days

between 3 May and 30 May) Bl (79-81) f1% (B0-63) 1, = 2B, F = 0.01
Significance

fy = 9.3 P < 0001 fe = 5.8, B < (U001




Table 8. Artendance by pairs on Lesser Black-backed Gull terrilories. Adtendiice expresied os percentage of todwl number of  30-miniate
observativon periods (shown in parentheses) summed for all territories. Tienbrook Bell gullery study plot, 1993

Anendance as & pair

Before egg laving During ege laying Whaole period
{4 April-2 May) 13 May-30 May) 14 April-30 Mav)
Pairs that produced egss 41% 485
h24) {200 5) 12639)
Pairs that did not produce epps 41% 47,
1194 437) (5}

Attendance s pairs

For the entire study period, there was no significant differ-
ence in the proportions of the total number of observation
periods (summed for all pairs) in which a territory was oc-
cupted by a single bied or & pair for paies which produced
clutches (48% attendance as pair) and those that did not
{47'% attendance as pair. x°, = 0L02, n.s.; Table &). Pricr to
the start of the epg-laying period on the plot (3 May). ter-
ritory holders that managed to produce eggs were present
as pairs for %% of the total number of observations. This
percentage 15 significantly higher than the S8% attendance
as pairs for birds that did not produce cggs (%, = 7.9, F <
(LK), After 3 May (when egg laying had started). the at-
tendance of pairs with clutches dropped significantly, from
69"% to 41% of observatbons (x?, = 146. P < 0.001). The
attendance of pairs not producing eggs alse dropped signif-
icantly but to a lesser extent at this time [58% lo 51% at-
tendance s pairs, x*, = 13.6, F < 0.0401), suggesting that
they were becoming less motivaled to attempd o breed as
the season progressed,

Mating behaviour

A total of 69 attempts at mating in which the male moant-
e the female were recorded on the study plot. Two types
of mounting were classified: those that were apparently suc-
cessful and those that were definitely unsuccessful. Success-

ful mounting was recorded when copalation appeared to be
completed through cloacal contact.

For pairs that prodoced eggs. the recorded number of
mounts attempted per pair was 1.2, and 90% of mountings
were apparenily successful (Table 9). For pairs that failed o
produce clatches. the number of moants per pair was 0,3,
and only 56% of mountings were apparently successful, The
first successiiel moeuntings for pairs that established a terri-
tory but did not produce a clutch were recorded on § May.
The median dates of successful mounting were not stgnifi-
cantly different between the two groups: 2 May foe bisds
with clutches and & May for those without clutches [Mann-
Whitney I' = 114, n.e.).

Territory size

The total area of the study plot occupied by the &2 gull
territories was 0.26 ha, which was 63% of the total area
{0.41 haj. The remaining areas were largely comprised of
peat hags or boggy areas and were unsuitable for breeding
gulls. There were no significant differences In the mean area
of territories defended by pairs thet prodeced cpps and those
that did not or between pairs that bullt a clutch nest oaly
and those that built a clutch nest plus one or more addi-
tlonal empty nests. The results are shown in more detail in
Table 10,

Table 9. Comparison of mounting behavicur by Lesser Black-backed Gulls thet produced @ cltch and those that did mor. Termbrook Fell

gublery abwdy plor. 1993

Pairs thal Pairs that did not
prodwced clutches peoduce clutches
in = 45) =17
Total mumber of abserved moountings All 4
Mumber of successful mounis 54 E
Percentage of mounts that were successful Wk 6%
Mumber al mounts per pair 1.2 0.3
Sucressful mounting date
Kledian 2 May Is My
Range 7T Apnl-25 May 5 May-8 May




Table 10,  Territory area for Lesser Black-backed Gull pairs producing or not prodecing @ clich and for palres with a single oduteh nest or @
simgle cluteh nest plug ane or mare empty nests. Tarnbrook Fell gullery study ploe, 1993

Territory area (m’}

Mean * se. Range Significance
Pairs produciog a clutch (n = 45) 352+ 1.8 12-4] ¢ o
Fairs ot producing a clutch {n = 17) 35323 21-5h = LS A
Pairs with smgle cluich nest (n = 14) I8 =19 1641 S
Fairs with clutch nest and emply nests) (n = 19 377 =11 12-91 b= 1.30. ns

Productivity of pairs with clutches

All chicks hatched on the study plot were ringed and were
checked every 3 days to determine the survival to fledging.
For those birds which laid eggs, productivity was high, with
1.5% chicks fledging per pair. Even including the terrilory
holders which did not lay, the productivity per pair (1.11
young) was still high.

Correctlon factor for census data

This study has shown that the assumption on which pre-
vious surveys at Tarnbrook Fell have been based is nod cor-
rect, Le. one nest does not represent one pair. The previously
used method for calculating the number of breeding palrs
during the census would have estimated 101 breeding palrs
on the study plet at the time of the colomy census in mid-
May, whereas our detailed study showed thal there were
only 62 territory-holding pairs attempting to breed on the
plot at that time. A correction multiplier of 0.61 must there-
fore b applied 1o the past census data to obtain the correct
number of breeding paira. As a result, the size of the colony
has been overcstimated n the past by about 39%.

DISCUSSION

This detalled study of a sample of territory-holding Lesser
Black-becked Gulls st Tarnbrook Fell has revealed two polnits
of considerable interest and consequence. First, an appre-
ciable proportion (27%) of the gulls failed (o lay eggs in
1993, Second, substantial nests were built by both pairs
that laid eggs and those that did not. In many cases. pairs
buili more than one nest, and 58% of all nests failed 1o have
egps laid in them.

Although this study was conducted in only a single year.
there s extensive Informetion that the proportion of empty
nests within the colony has been high and vietaally con-
stant since the first surveys of nests in 1981, The similarity
in the vear-to-year proportion of emply nests at the time of
the annual census suggests that the pattern of nest bullding
is likely to have been much the same over the 13-year pe-
riod. There s no indieation that the construction of emply
nests Is in any way related to the denstty of nesting gulls
because empty nests were found in similar proportions n

all areas within the gullery. In turn, this suggests that cli-
mate or [ood supplics were unlikely to have been the main
factors in causing this effect unless lood was difficult to ob-
tain in each and every breeding season, Even il food short-
age was invelved, it was unlikely 1o have persisted over the
entire breading season because those palrs that managed o
prodhuce a clutch had a high breeding success.

I general, hirds that failed 1o produce eggs attended their
territories as palrs slgnificantly less frequently than pairs
with clutches and had significantly Sewer apparently suc-
cessful mountings, However, some of these differences were
rather small, and it s questionable whether they were by
themselves suffickent to inhibit egg laying. particularly since
laying and nenlaying pairs overlapped In the frequency of
their attendance and copulatory behaviowr.

The presence of many empty nests has been reported in
other gull species bul not, as far a3 we are aware, in Britain
or in the Lesser Black-backed Gull. The empty nest phenom-
enaon is not likely a feature of all colonles. but it does suggest
that more checks are necessary before future census work
on gulls is based solely on nest counts. In the case of the
Tarnbrook colony, the counts of nests have to be multiplied
by 0LA1 to obtain & realistic estimate of the number of pairs.
Since there is good evidence that this empty nest phenom-
enion has been present since at least 1981, it is likely that
the annual estimates of the size of the colony have been
appreclably exaggerated.

This sludy was made possible by a contract rom ithe Grosvenor
Estates and the kind permission of the Duke of Westminser. We
alser gratelully acknowledge the considerable assistance of all stafl
on the Abbevsted Estate. in particular Rod Banks, lan Savape aml
Steve Barker,
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