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Abstract

- A census of Herring Gulls (Larus argentatus) breeding along the

Cleveland énd Yorkshire coast was conducted during 1978 and 1979.

Herring Gulls present between Hedcar and Black Nab, south of Whitby and
beiween Black Nab and Filey Brigg were observed throughout the year July
1978 to July 1979. The Herring Gulls observed included a proportion with
colour-rings on their legs. Ringing of Herring Gulls was carried out both
in the étudy area and north of it from 1976 onwards by a team from the
University of Durham Zoology department. Population estimates are obtained
from the census of breeding Herringz Gulls as wéll as from 'mark and recapture'
observations throughout thelyear. Movements of the Herring Gulls are
examined together with the distances of these movements. The behaviour of
1lst and 2nd year Herring Gulls is compared With'that of Herring Gulls
older'than 2 years. The data from the-census of breeding Herring Gulls, )
the population estimates and the movement data are compared with data
previously obtained in this and other areas by other authors to obtain
"colony growth rates and establish immigration and emigrétion patterns to
an& from the area of study. Tﬁe rates of increase and the movements

- throughout the year observed in the study area are discussed.
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I. Introduction,

The major concentration of Herring Gulls (Larus argentatus) breeding

in N.E. England occurs scuth of the River Tees on the Cleveland and
Yorkshire coast between Saltburn (Cleveland) and Bridlington (Yorkshire),
where the gulls nest both on seacliffs and on buildings in coastal towns.
North'of Saltburn, the nearest colony is Sunderland (43 km), and from the
Hiver Tecs to the Scottish border there are bnly about 600 pairs of breeding
Herring Gulls. (Coulson pers comm.). There are no coastal colonies south
of Bridlington until Orfordness, Suffolk, (Cramp 1971). |

Herring Gulls disperse from their bfeeding colonies in the autumn,
travel variable distances, and return té their breeding areas in the spring.
Individual populations disperse in different directions and distances in
distinct patterns, (Olsson 1958, Moore 1976). Some populations travel
long distances, such as those'in N. Norway that travel as far south as the
.English Chénnel, (Olsson 1958). British Herring Gulls are not known to
travel long distances, and the furthest recoveries have been in Denmark
and Germany, from the Isle of May in Scotland, (Parsons and Duncan 1978).
It is ﬁnlikely that British Herring Gulls travel as far as S.France, Spain,

" or Portugal, (Harris 196L).

Herring Gulls that breed in north and east Scotland ana northern
Norway are known to winter in N.E. England, (Thomson;l92h, Olsson l§58,
Parsons and Duncan 1978). The winter Herring Gull population north of the
Rivef Tees in N.E. England consists mostly of Scottish and Nonwegién breed-
ing birds with a small proportion of locally breeding birds, (Monaghan 1976).

The purpose of this study was to measure the size of the Herring Gull
populations bree@ing and wintering in coastal N.E. England south of the
River Tees betweenisaltburn (Cleveland) and Bridlington (Yorkshire) in

1978 and 1979, and determine what population changes occured throughout
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f:_ , the year, (July 1978 to July 1979). This was done by examining the flux

in numbers using the mark and recapturé technique with colour—ringed

individuals. The mark and recapture method of population estimation is

-1imited in that it assumes -that there are no differences in emigration,

mortality and probability of recapture between marked and unmarked

- individuals. It also assumes that there is no immigration nor mortality

‘ between marking and recapture. If there is immigration after marking but

before recapture, the estimate is an overestimate for the time of marking

but is accurate for the population size at the time of recapture, although

: it‘ignores_mortality. If there is no immigration, the estimate is accurate

i .
at the time of marking but may be an overestimate at the time of recapture

- due to emigration or mortality. This thesis is an attempt to test the
. potential of the use -of this method in studying population flux of the

. Herring Gulls in the Cleveland and Yorkshire study area.
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II. History of coastal Herring Gull colonies in N.E. England south of
the Hiver Tees.

The first detailed record of Herring Gull colonies on the Yorkshire
and Cleveland coasts was in 1907 when Nelson reported Herring Gulls nesting
on cliffs between Saltburn and itobin Hood's Béy, and betweeﬁ Gristhorpe
Cliffs and Filey; with colonies at Boulby, Staithes, Kettleness, and Whitby
Highheights. There Qere also a few nests at 0ld Peak and Ravenscar,
Burniston‘Bay, Speeton and Dane's Dyke. Attempts to nest at Bempton, at
that time, were prevented by egg collectors protecting the auk colonies.
(A1l of these location names are on the 1:50,000 series Ordnance Survey
map, sheets 94 and 101.)

Herring Gulls were first recorded nesting on rooftops in Whitby in
1942, Scarborough in 1967, Kunswick in 1969, (B.T.Fewster, A.Wallis, and
v.Norman respectively in Cramp, 1971); in Staithes, Cowbar and Robin Hood's
Bay in 1947, (Chislett 1953); and in Fylingthorpe and Filey in 1976,
(Monaghan and Coulson 1977).

These town and cliff populations were covered in a national census
of seabirds, 'Operation Seafarer', in 1969-1970, with the exception of the
Kunswick to Sandsend cliffs. The town populations were surveyed again in
1976, in a national census of gulls nesting on buildings in Britain and
Ireland, (Monaghan and Coulson 1977). The data from these two surveys

have been included in this work for comparison with the 1978-1979 counts.
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ITI. Methods.. R |

~ A. Census of breeding Herring Gulls. ' T \

Herring Gulls breeding on coastal cliffs between Saltburn and Filey,

and between Gull Nook and Bridlington were censused. Due to the distances

/
/

- involved and the difficulty of access to the shore under some of the cliffs,

this survey was carried out over two breeding seasons, 1978 and 1979.

Nesting Herring Gulls were counted from beneath the cliffs where possible,

) end_frem the clifftops otherwise, as detailed in Table 1.

, Table 1. The stretches of cliff examined from either
' below the cliffs or from the clifftops.

(A11 names are from the Ordance Survey maps,
1:50,000 series, sheets 94 and 101.)

4 Below Cliffs ' Clifftops
Saltburn to Port Mulgrave . . Port Mulgrave to Lingrow Knock
Lingrow hnock to Loop Wyke Loop Wyke to Whitby '

| ‘Whitby to'Lighthouse near Black Nab Lighthouse to Maw Wyke Hole

Maw Wyke Hole to south end of . Ravenscar to Cromer Point
Ravenscar ’
Cromer Point to Cayton BayA ' Cayton Bay to Bridlington

Most counts were taken during .he breeding seasons' peaks. It was not
possible to cover the entire area within these peak time periods due to the
large area covered and the limited time available for this census. A few

counts were taken early and 1ete in the season, and possibly were under-

. estimates; but these were only a small portion of the overall census.

Most colonies were censused only once, but certain easily accessible

colonies censused in 1978 were counted again in 1979 to check the extent of

B yearly fluctuations of the nesting population, (shown in Table 8).

Cliff faces were clearly visible from their bases with only a few

]pdtential nesting sites obscured by tall grasses or rocks. Most of the cliff
" faces were ciearly visible from the clifftops, with less than 10% obscured

| in,by.jutting rocks or the overall structure of the cliffs. Since the cliff



© - 'the coast from the River Tees to Bridlington was studied to investigate

,'~‘:B. Census of Herring Gulls throughout the year. . 1/

-5

"'feces'observed from the.cliffﬁops were inaccessible from beneath, ‘these

:eounts should be comparable with previous surveys along the same areas. '

Nests were found mainly on rock ledges, with some on grassy slopes well out

~of human!reacho The numbers of breeding pairs were minimal counts, as there

may have been obscured nests, and included visible nests and groups of chicks.
A 1§78-l979 survey of Herring Gulls nesting on buildings in coastal
| .
towns between Saltburn and Bridlington by S.V.Kearsey (pers comm.) and a

1979 survey of Herring Gulls nesting on cliffs between Speeton and Gull Nook

'vby C.Wells (pers comm.) were used in this study to give a complete census

. of coastal breeding Herring Gulls between Saltburn and Bridlington.

Ty

]
/

~ Due to the. large distances involved, half of the area stretching along

‘ 'vw‘the_chenges in 'the Herring Gull population throughout the year. This

" area was subdivided into Area 1, between Redcar (0.S. map reference NZ600255)

and Black Nab (NZ928103), and Area 2,'betweéﬁ Black Nab and Filey (TA119800).

Ringing of wintering Herring Gulls betwéen Co. Durham and Scarborough

, has been carried out by the University of Durham since 1976. Varying
" colour combinations of three or four Davic coloured rings plus one British

‘Trust for Ornithology monel ring have been used, each colour combiration

identifying a single individual, (Figure 1).
1
_3Counts of Herring Gulls were made on the coast, on refuse tips, and

:in fields where the birds were feeding or loafing. Emphasis was placed
- on easily accessible areas regularly frequented by Herring Gulls. Other

,'_sighting areas which were not easily accessible or reliable were not visited




Figure 1. Herring Gull legs with 1 monel and 3 Darvic rings.

Darvic rings

monel ring
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as often. A map of observation sites aﬁd their emphasis is shown in
Figure 2. |

Observations, taken between July 1978 and July 1979, included the
total ﬁumber of Herring Gullg seen; the number of lst and 2nd year birds;
the number with visible legs; the number of lst and 2nd year birds with
visible legs; and the number of colour-ringed individuals, their colour-
ring combinations and their ages. Unidentifiable coiour—ring combinations
were ignored.

The number of Herriné Gulls present and the number with visible legs
in each daily sighting sample are shown in Appendix 2. The number of 1lst
and 2nd year birds and the number of older birds present in each sample
are shown in Appéndix 3.

The number of 1lst and 2nd year birds with visible legs in each sample
was not always known. During sightings, a count of thé number of Herring
Gulls present and the ratio of 1lst and 2nd year to older‘Herring Gulls were
taken first. Then a count of individuals with visible legs. and colour-
ring observations were made. The Herring Gulls occasiohally flew away
before an age ratio could be measured on birds with visible legs. The
ratio of the proportion of 1lst and 2nd year birds in the number of

- Herring Gulls present, (Appendix 3), to the proportion of 1lst and 2nd year
birds in the number of Herring Gulls with visible legs, (Appendix L), was
examined in individual samples where-both proportions were available,
(Appendix 5). These rétios showed a mean of 0.99 with a standard deviation
of 0.083 in Area 1, and a.mean of 1.01 with a standard deviation of 0.016
in Area 2. From this it was assgmed that the prcportion of 1lst and 2nd
year birds in the number of Herring Gulls preseht was also the proportion
in the number of Herring Gulls with visible legs, in samples where both
proportions were not available. The number of 1lst and 2nd year birds with-
-visible legs in each sample is shown in Appendix 6A; and the number of

- older Herring Gulls with visible legs in each sample is shown in



"".Appendix 6B. j - - ' o !

| |

’

Observation sites were grouped into Area 1 and Area 2 to avoid

‘ discrepencies between individual sites in the frequency at which marked

individuals w%re seen.

The probabillty of seeing a lst and 2nd year colour-ringed individual

-~ more than once, and the probabillty of seeing a colour-ringed individual

:-.-older than 2 years more than once were calculated, to determine whether lst.v

and'2nd year birds moved around differently than older birds, (Table 4).

To determine what changes occurred in the population through the year,

1A_populat;on estimates were calculated. The mark and recapture method was used.

Birds’wére marked duringla certain pefiod of time called a "marking period".
A marked bird was a colour-ringed individual that was ringed or a previously
ringed ind1v1dual seen during fhe "marking period". The number of birds
marked on any one day was small, so "marking periods" {anged-in length from one
to éhree months. '"Marking periods" are listed in ApppAdix 6A and 6B.-

The proportion of marked birds to birds with visible legs, (also in.

Appendix 6A and 6B), was observed in a period of time immediateiy following

. the "marking period" called the "sighting period". The number of colour-ringed

individuals seen on any one day was small, so."sighﬁing periods" ranged in

length from 26 days to nine months. They included consecutive sighting dates

. that shdwed uniformity in the proportion of marked birds to birds with visible

legs as tested by the‘z homogeneity test, (Appendix 9a and 9b). The length

A éf a "sighting period" was determined by‘the number of consecutive sighting

' ~i-fdates that showed this uniformity. This removed from the population estimate

‘any changes in the population that occurred after the "marking period", which
L]

would have changed the proportion of markquto unmarked individuals in the

observed population. -
" The proportion'of marked birds to birds with visible legs, and the number

"of birds actually marked wefe used ‘to calculate the overall number of birds:

that had been present in the area at any time during the "marking period".
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The formula used was the basic mark and recapture relationship with minor

ad justments proposed by Bailey (1952):

p=afln+1)

r+1
where p = the population estimate;
a = the number of Herring Gulls marked
during the period in guestion;
n = the number of Herring Gulls with visible
legs in the sighting period; and
r = the number of sightings of marked Herring Gulls.

Variance of the,populatioh estimate was calculated by the formula:

var P = a2A(n +1)(n -r)

(r + 1)%(r + 2)
and the standard error of the population estimate waé the square root of
the variance.

Individual colour-ringed Herring Gulls were examined to determine the
nature and distance of their movements. The proportion of colour-ringed
Herring Gulls seen in Areas 1 and 2 bethen July 1678 and July 1979 that
were seen more than once during this period, though not necessarily within
Afeas 1 and 2, was determined, (Appendix 7). Thé movements of these indiv-
iduals in relation to Areas 1 and 2 were examined, (Table2p). The furthest

distance moved by each bird between the first and subsequent sightings

' was calculated, (Appendix 8).




IV. Hesults.

A. Differences in behaviour between 1lst and 2nd year Herring Gulls
and Herring Gulls older than 2 years.

Thé ratios of 1lst and 2nd year birds to older Herring Gulls in
observation samples, and the probability of resighting lst and 2nd year
birds and older Herring Gulls were examined to determine whether there
were differences between the behaviour of lst and 2nd year birds and older

Herring'Gulls in the study area.
1. Observed changes in age ratios.

The means of the observed proporiion of 1lst and 2nd year birds in
daily sampies were calculated for each marking period, in both Areas 1 and
2, (Tabie 2). The proportion of lst and 2nd year birds decreased from
31% in July-September 1978 to 17% in May-July 1979 in Area l.v In Area 2,
the proportion decreased marginally from 27% in July-October 1978 to 23%
in April-June 1979.

The expected decreases invthese proportions through the year due to
the higher mortality rate of lst year birds were calculated,(Tabie 2).

A moréality rate of 0.20 for lst year birds, and of 0.06 for 2nd year and
older birds were used, (Chabrzyk and Coulson 1976). The expected décrease
due to different age surﬁivai was 27% to 23% in Area 2, which completely
accounts for the observed change. In Area 1, the expected decrease due
to different age survival was 31% to 26%, which accounted for less than
half of the observed decrease from 31% to 17%.

This discrepency suggests that there were differént amounts of movement
~betweeﬁ 1st and 2nd year birds and older birds into and out of Area 1.
Different améunts_of movement between lst and énd year and older Herring
Gulls ﬁave also beén observed by Monaghan(1976) in N.E.England, north of

the fiver Tees, and by Lloyd(1968) in Aberdeenshire.
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Table 2. The proportion of 1lst and 2nd year Herring uulls in observation
samples grouped by marking periods.

Area 1

Marking Total number Number of Percentage S.E. Expected
period of 1st and of 1st and of decrease
Herring Gulls 2nd year 2nd year - percentage for
Herring Herring different
Gulls Gulls age
survival
rates

so 7078 . +
to - 23220 1005 31.2 -0.82 31.2

28‘ 9078

29, 9.78 | .
to 2449 - 636 26.0 20.89

30.10.78

1.11.78 | .,
to AT 790 17.9 20.58
21.11.78 _

27.11.78 - .
to 2859 C5hb S 19.1 0.7
18. 1.79 A |

25. 1.79 o,

8. 3.79

U. 3.79 : : .
to 2809 468 16.7 20.70

26. 479

\ 4

2. 5.79 .
to 3904 681 : 17.4 -0.61 26.1

23. 7.79

Area 2

21- 7.78 . : )
to 2313 628 27.2 -0.93 27.2

30.10.78

1.11.78 - .
to . 5047 1302 25.8  l0.62

18. 1.79

250 1079 ’ +
to 1321 4 346 26.2 -1.21

8._’ 3079
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Table 2. /Contd...

Area 2
Marking Total number Number of Percentage S.E. Expected
period of 1st and of 1st and of decrease
Herring Gulls 2nd year 2nd year percentage  for
Herring Herring different
Gulls Gulls age
survival
rates
13. 3.79 .,
to 3633 - 895 24 .6 -0.71
- 23. 4,79
26. L.79 A .
to L4213 975 23.1 -0.65 22.8
290 6079

2. Uniformity of daily age ratios.

Observations taken during each marking pgriod were tested for homo-
'geneity of the proportion of lst and 2nd year birds to older Herring Gulls

by 252,'(Tab1e 3). None of the marking periods in Area 1 or Area 2 showed
homogeneity; so the lst and 2nd year birds were separated from the older
birds in the observation samples before use in the mark and recapturé
population estimates.

This indicates that lst and 2nd year Herring Gulls and older Herring
Gulls did not behave uniformly in both Areas 1 and 2, and supzorts the pos-
sibility that there were different amounts of movement between the‘£wo
age groups. ‘6ifférént>behavi0ur between immatures and adults has been
observed by.Verbeek(l977), who noted that they were less efficient feeders

than adults, and by Davis(1975) and Cooke and Ross(1972), who noted that
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"! they moved around more, and spent more time feeding than adults. 'Spaans -

' (1971) and Moore (1976) observed that 1st and 2nd years travel further in

| their winter dispersal than older birds.
.fﬁ - Table 3. 232 Test for cons;etency of the ratio of 1ot and 2nd years:
FRA : older Herring Gulls in observation samples.
. E S l - Time period : 22 Degrees d p
o T ‘ - o of freedom .
| t ) 111,78 to 18. 1,79 w410 €0.001
at | |25, 1.79 to 8. 3.79 25.8 - 7 ¢0.001
I U39 to26. k79 1282 8 <0.000
'l 2. 5.79 to 23: 7.79  125.1 12 <0.001
" Area 2 /
| ,;'.'f : 1 1178 to .-18.';.79' bl 6 / <0.001
R s. 2.79 to 8,379 855 5 <0.00L
13,379 t0 23 k79 568 . 6 (0.001
B _,"._'.-_‘»26. L.79 to 29, 6,79  261.5 9 . (ou0mL

’LJEI‘,ﬂ' 3, Resighting ‘probabilities for age classes.

"' l The probabilities of resighting a colour-ringed 1st or 2nd year Herring
r"T‘Goller a.colour-ringed Herring Gull older than 2 years are shown in Table h.
‘:fAThe-probability of seeing a colour ringed Herring Gull older than 2 years

“more than once on different days, (0.50 2 0.03 in Area 1 and 0.45 2 0.03 in

!
/

Area 2), was greater than the probability of seeing a colour-ringed 1st or

R A E .

2nd year Herring Gull again, (0.32 = 0.05 in Area 1 and 0.17 2 0.11 in Area 2).
}This indicated that some 1st and 2nd year Herring Gulls frequented the

- observation sites less consistently and moved around more than older Herring
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Gulls. The probability of sighting either aged individual 3 or more times
|-

on different days was equal. This indicated that a portion of the lst and

- 2nd year biris visited the observation sites as consistently as the older

Herring Gulls.

iThe:freqﬁency at which colour-ringed Herring Gulls older than 2 years

\

'\weré seen more than once was equal for both Area 1 and Area 2; but marked
individuals were more likely to be seen at least three times or more in
‘Are% 1 than in Area 2 (approximately 41% more than were seen in Area 2).

: |
- This may account for the discrepancy between the two study areas in the

' .
prpyability of sighting a colour-ringed individual on three or more occasions.

This correlates with the non-uniform behaviour of 1st and 2nd year
' .

‘biris with older Herring Gulls'in Areas 1 and 2 demonstrated by the ?12 test
‘. on daily age rétioé, (page 11). blder Herring Gulls may have been more -
'conSiStent in their behaviour than soﬁe of the 1st and 2nd year Herring

. Gulls due to specialized feeding by older Herring Gulls. Davis (1974)

' _;31m11ar1y observed that adults were more consistent in their feeding sites

than immatureso Specialized feeding by adult Herring Gulls was observed

' by Davis (1975).
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Table 4. -The probability of sighting a colour-ringed Herring Gull more
;. than once within a particular study area.

. J
" Areal . - o
Number . Number of -Probability Number of Probability of
of ' i: Herring Gulls of seeing a 1st and 2nd seeing a 1st
sightings' older than Herring Gull year Herring; or 2nd year
' -1 2 years older than Gulls sighted Herring Gull
sighted on 2 years on at least on at least
i at least on at least " this many this many
g . this many this many - occasions occasions
' - occasions " occasions
e 320 . 1.0 101 1.0
2 161 .50.20.03 32 .32 2 0.05
3 e .aalowe 18 - .a8lo.ou
4 D3m0 a0too2 9 . .0910.03
5 22 072001 . 5. - . .0520.02
6 i9 . w2lo0l 2 '// .02 20,00 \
T ok Caotoa -/ |
8 3 .01 2 0.01 ¥
i, I .
-Area 2 .-
1. ;o228 - 1.0 12 1.0
2 103 .45 20.03 2 172011
32 11 2 0.02 2 17 2 0.11
I L 8 .04 0.0 1 .08 = 0.08
5 o L .02 2 0.01 1 .08 2 0.08
N
\‘\.
w. |
- 4
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B. Population estimates,
1. Census of breeding Herring Gulls.

The distribution of nesting Herring Gulls in the 1978-1979 census
along the Yorkshire and Cleveliand coast, between Saltburn and Bridlington,
is shown in Figure 3. These data are presented élong with observation
dates.in Appendix 1. Major concentratiéns of breeding pairs were found
at Huntcliff, near Saltburn; between Skinningrove and Staithes; at Kettleness;
between Whitby and Robin.Hood's Bay; at Havenscar; Cloughton Wyke and
Hunsdale Point; Scarborough; Lebberston Cliffs; between Gristhorpe Cliffs
and Filey Brigg; and between Speeton and Flamborough Head.

The mean annual rate of increase for the whole coast was L% over the
last ten years, (Table 7).

Comparison of the cliff populations in 1978—1979 with the data from
: thé 1969-1970 survey showed that these populations had been growing at
a mean rate of 3% per annum during this time period, (Table §).

The number nesting on buildings in 1978-1979, compared with those of
the previous surveys, showed a mean annual growth rate of 22% over the
last ten’years, with the exceptions of Hunswick and Filey where the
colonies were not yet’established; (Taﬂie 6). |

Bgtween the 1969-1970 and the 1978-1979 surveys, the proportion of
‘Herring Gulls nesting on buildings rose from 3?‘to 12% of the total

population along the Yorkshire and Cleveland coast, (Table 7).



Figure 3. Number of pairs of nesting Herring Gulls on the Yorkshire
' and Cleveland coast, 1978-16G7G.
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Table 5.
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in 1969-1970, and 1978-1979.

Location
Saltburn to
Skinningrove

Skinningrove to
Staithes and Cowbar

Staithes to Fort
Mulgrave

Port'Mulgrave to
Runswick

Runswick to Sandsend

Whitby to
Hobin Hood's Bay

Hobin Hood's Bay to
0ld Peak

Ravenscar

Petard Point to
Cloughton Wyke

Cloughton Wyke

Hunsdale Point to
Scarborough

Castle Cliff,
- Scarborough

Lebberston Cliffs to
Filey Brigg

Red Cliff to
Flamborough

MEAN

1969

259

757

15

135
(340)##

3*

1+

68 I

i+

50

I+

60

1970 1978 1979

LO5 325
989
29

L5
L7

200 210 587

12

10 195

13

10 107
.2 117

10 66

281 611

1275

1345

* this was not surveyed in 1969-1970

*t also not surveyed in 1969-1970, but as a value was required for Table 7

Number of pairs of Herring Gulls nesting on cliffs from surveys

1969-70 to 1978-79
Change per annum

+3%

+8%

-13%
(+3%)

+ L%

-0.3%

+5%

+9%

+1%

+8%1

+0.5%

+3.3%

thir was calculated using the mean annual growth rate.
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Table 6. Number of pairs of Herring Gulls nesting on buildings, frbm the
1969-1970, 1976, and 1978-197S surveys.
‘ Growth rate per annum
Location 1969 1970 1976 1978 1979 1959/70 1976 1976 1969/70
to -to .to to
1976 1978 1979 1978/79

Staithes and

Cowbar 3 78 136 723 32% 619
Funswick = 2 o . 15 -
Whitby 97 200+ 299 1nE 22k o 13%

Robiﬁ Hoéd's

Bay.and ‘

Fylingthorpe 3+ 31 43 LO% 18% 3L
Sc¢arborough L 120 172 63% 13%  L6%
Filey . 5 1 1 ' -
MEAN 22t 22% 22%

Tabie 7. A comparison of Herring Guli populations nesting on buildings and
cliffs from the 1969770 and the 1978/79 surveys (taken from the
data in Tables % and 4). .

' 1969/70 1978/79 Mean annual rate

of growth
. Number of pairs on :
cliffs 3640 L969 3% *
Number of pairs on
buildings 109 666 : 229 st
Total ' _ 3749 5634 L#

Percentage in towns 3% 12%

%  Taken from Table 2

#¢ Taken from Table 3
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, . . ,
The numbers of nesting pairs of Herring Gulls along five areas of the

- f‘cliffs, censused both in 1978 and in 1979, showed a mean increase of LL%
f'from l978lto 1979, with the exception of along the Saltburn to Skinningrove i
- - cliffs, whére the number decreased by 20%, (Table 8). Although all the areas

-showed great annual variation in numbers, each showed an increase of less

| .
ithe last ten years.. The combined percentage change for the

i

five areas between 1978 and 1979 of L% differed little from the mean annual

than 5% over

" rate for the%previous ten years of 6%, suggesting that the large annual
var;atioﬁ in each area may have been due to movement of breeding pairs

' bet&een-the years. VThe counts in 1979 along these areas were taken on dates
similar to those of the 1978 counts, with the exceptions of Cloughton Wyke

 and Castle Cliff whose 1978 census dates (14/7/78 and 13/7/78 respectively)

) wer? later than the 1979 dates (21/6/79 and 21/6/79 respectively), (see

. ! :
- Appendix la). The lateness of the 1978 counts may account for the lower
|
numbers‘recorded during that season as compared with those in 1979 for

;
i

;Cloughton Wyke and Castle Cliff.

ATable 8. Numbers of Herring Gull pairs nesting on particular cliff areas
- censused in both 1978 and 1979, and compared with counts from 1969.

' Percentage change per annum

. Location . - 1969 - 1978 1979 1969 to 1978 to  1969/70 to

1. Saltburn to

1978 1979 1978/79

‘Skinningrove 259 - 405 325  +5%  -20% +2%
P r.é. 'Bias Srar to r | : _
" Cowbar - - . 4 63 . 45L%
'3, Cowvar CLiffs -~ . 7% 101 - - . +36%
»ﬁg;{'?ﬁ. Cioughton Wyké ﬂ 68 :'10_ 78 107 +2% +37% +5%
"5, Castle CLUff . 60110 41 66 g s g
 TomAL - \7.387* . 639 662 B g +6%*

' *.'This,value does not include areas 2 and 3, as these areas were not
detailed in the 1969-1970 survey.
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2. Census of Herring Gulls throughout the year.
a. Herring Gulls older than 2 years.
1.) Mark and recapture population'estimates.
In the obserﬁation samples of Herring Gulls, there were 59.2% in
Area 1, and 50.8% in Area 2 that had visible legs, and were used in the

mark and recapture method, (Appendix 2).

Area 1

The mark and recapture population estimates for Herring Gulls older
than 2 years in Area 1, and the data from which they were derived are
shown in Table 9. The number cf marked individuals available in each
marking period varied between 19 and 10k; and the number of sightings of
marked individgals varied between 16 and 54. The number of Herring Gulls
with visible legs sampled in a sighting period ranged from 1438 to 9388
individuals, ' s

The mark.and recapture population estimates fcr Hefring Gulls older
than 2 years in Area 1 were plotted against time to illustrate the changes
in the number of birds estimated to be present, (Figure ha). The.highest
population estimate, 8549, was 2.39 times greater than the léwest estimate,
3583. The estimated numbef.of Herring Gulls dropped significantly
(ng.OZI) from 6861 : 13192 between July and Septembef to 3583 =472 in
October. ‘In‘November, the estimated number increased significantly (p<0.02)
from October, and peaked at 8549  2003. During December to mid-January,
the estimated nuhber showéd a non-significant decrease to 6854 I 230. The
estlmated number dropped sharply and significantly (p<0.0l) by approximately
L7% to 3612 - 488 during late January to early March. During mid-March to

April, the estimated number showed a non-significant increase to 3850 : 588,

1. This value of p was calculated using the t-test and student's
t-distribution.

2. This markina period had a particularly low number of available marked
individuals; and thls estimate may not be as accurate as that of other

marking perlods.
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Table 9. Mark and recapture population estimates for Herring Gulls older
- than 2 years in Area 1 using the ratios of marked individuals
seen to individuals with visible legs in Appendix 63.

Marking  Sighting Number of Total sample Number of Population S.E.

period period marked of Herring marked estimate
Herring Gulls with Herring p=a(n+1)
Gulls visible legs Gulls r+1
available (n) seen

(a) (r)

5. 7.78 29, 9.78

to to 19 9388 2k 6861 21319
28. 9.78 25. 6,79 : '
29. 9.78  1.11.78 .
to to 104 189L 5, - 3583 2472
30.10.78 27.11.78
7 1.11.78  27.11.78 .
to to 101 1438 16 8549 2003
23.11.78 17. 1.79
27.11.78 25. 1.79 .
to to 102 24,18 35 - 6854 - 230
18. 1.79 1hs 3.79
25. 1.79 8. 3.79 o,
to to 53 - 3611 52 3612 - 488
8. 3.79 23. 7.79
. 3.79 2. 5.79 .
Z 588

to to 77 20,9 L0 3850
26+ 479 23. 7.79 .

The October and November population estimates included recapture data
for 7 November, 21 November, and 13 December, all of which were large
~ samples and showed a higher than normal proportion of marked to unmarked -
birds,v(see‘Appendix 63). The reason for the relationship between these
large qéunts and a high proportion of ringed birds is not clear. A bossibie
' explapation could be that the more experienced, local birds, which probably

include most of the marked birds, know a wider range of feeding places in

the area.
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A consequence of this is that they visit refuse dumps less frequently than
ﬁimmigfant" birds.. Bad weather conditionsl may make some of these secondary
feeding sites unusable,.when the marked birds congregate at refuse sites,
appeafing as a larger proportibn of the total popuiation. Such a hypothesis
requires investigation since it implies that the mark-recapture estimates .
may well be over—estimates, but no time was available for this inveétigation
in the present study. These counts formed a higher proportion of the total
sightings for Uctober than for November, and therefére tended to lower the
October estimate to a greater extent.

" To examine the effect of this on the population eStimates, a second
October estimate was calculated using the same sighting period as was used
for the November estimate, thus weighting these large, (and possibly
abnormal), counts to the same extent in the October and November estiﬁates,
(Table 10). The new Uctober estimate, (6507 I 1318), increased the popuiation~
estimaie to an appreciable extent, bringing it closer to the November value,
from which it did not differ significantly. Since there is no evidence of
a change in the proportion of marked to unmarked birds in the area during
Uctober and November, there-probably was little or no immigration at that
time; and this suggests that ghere was no population increase, (see page hh).
It is possible that the difference betweén the October and November
population levels was not as great as the original Cctober estimate suggests;
and there is probably little change in population size during these two
months. The population level in Area 1 probably did not change significantly
ffom September to mid—Janﬁary; and it probably dropped by approximately )
47% from that in December to ﬁid-January to that in late January to early
' March, after which it probably did not change. The implications of these

changes in the estimated population level are discussed later, in the section

on movements throughout the year, (see page LL ).

1. Each of these thrze days.in guestion followéd windy spells of weather.
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Table 10. Mark and recapture population estimates for the Cctober and
November marking periods in Area 1 using the same sighting
periods, (for Herring Gulls clder than 2 years).

Marking  Sighting Number of Total sample Number of Population S.E.

period period marked of Herring marked estimate
Herring = Gulls with Herring p = a(n+l)
Gulls visible legs Gulls r+l
available (n) seen
(a) (r)

29. 9.78 1.11.78 i
to to 104 1894 54 3583 472
30.10.78 27.11.78

29. 9.78 27.11.78 | .
to to - 104 1438 22 6507 21318
30.10.78 17. 1.79

1.11.78 27.11.78 .
7 to to - 101 1438 16 8549 22003
23.11.78 17. 1.79 |

Area 2

The mark and recapture population estimates for Herring Gulls older
than 2 years in Area 2, and the data from which they were derived are shown
in Table 11. The number of marked individuals availablé in each marking
period varied between 38 to 61; and the number of sighﬁings of marked
individuals varied between 13 and 42. The total sample of Herring Gulls
with visible legs sampled in a sighting period ranged from 1687 to 5820
indiviauals.

The mark and.recapture populatibn estimates were plotted against time
to illustrate the éhahges in the number of birds estimated to be present,
(Figure 4b). The highest population estimate, 8167 was 2.13 times greater

than the lowest estimate, 3830.

~
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Table 11. Mark and recapture population estimates for Herring Gulls older

than 2 years in Area 2 using the ratios of marked individuals
seen to individuals with visible legs in Appendix 63.

Marking  Sighting Number of Total sample Number of FPopulation S.E.
pericd. period marked of Herring marked estimate
Herring Gulls with Herring p = a(n+l)
Gulls visible legs Gulls r+l
available (n) seen
(a) (r)
21. 7.78 1.11.78 .
to to L3 5820 31 7822 -1358
30.1C.78 29, 6.79
1.11.78 8. 2.79 .
to to 61 3739 L2 5306 - 795
18. 1.79 29. 6.79
8. 2.79 13. 3.79 ‘.
to © to 38 . 3008 13 8167 2104
8. 3.79 29. 6.79
13. 3.79 26. L.79 .
to - to 59 1687 25 3830 - 731
23. L.79 29. 6.79

The estimated number of Herring Gulls showed a non-significant drop from

7822 I 1358 between July and October to 5306 =~ 795 between November and

mid-January. During February to early March, the estimated number showed

a non-significant increase to 8167 : 2104k. The estimated number showed a

decrease to 3830 - 731 in late March and April. This was not a significant

change from the February-March estimate, but was a significant (p<0.01)

decrease of approximately 50% from the July-October estimate.

There waé an approximately 50% drop in the estimated number of Herring

Gulls observed in Area 2 from July-Cctober to late March-April. No other

significant changes occurred between any mark and recapture population

eétimates; and -as there was no apparent immigration into Area 2 after October,
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(as shown by the lack of changes in the proportion of marked to unmarked
Herring Gulls, see page ,7), there probably were no other changes in the
population level in Area 2. The implications of the changes in these

estimated population levels are discussed later, in the section on movements

throughout the year, (see page 4L9). .

2.) The breeding season population.

The age composition of the breeding seascn Herring Gull population
attached to the local breeding colonies was determined so that a breeding
season population estimate could be calculated from the known breeding
population. To determine the age composition of the breediné season
population, it was necessary to assumeAthat the immature birds fledged from

the locally breeding population remained in the local summer population

~ and eventually became part of the locally breeding population. Previously

it has been observed that immature Herring Gulls disperse from the natal
colony area during the first two years; and contraction of this dispersion

occurs in the 3rd and 4th years, with only a portion of these birds

- returning to their natal colony to breed, (Farsons and Duncan 1978).

Therefofe'the summer population estimate is not aprlicable to the 1lst and
2nd year population, and can only be applied to §he population oldef than

2 yé#rs with the understanding that the-3rd and 4th year_ége classes may not
be accurate. Further work is necessary to determine a summer population

estimate for 3rd and 4th year birds that is free from this assumption.
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a.) Breeding season population age composition : Life Tables.
The age composition of the breeding season Eerring Gull populaticn
was determined by constructing a life table, (Table'lZ), using mortality

rates calculated by Chabrzyk and Coulson (1976) and the formulae:

el S S-I-Xn fer birds older than 5 years, up to 30 years,
(it was assumed that senility would increase the
~ death rate, (Coulson and Wooler 1976), and this

is the cutoff age used in Monaghan's model (1976),

the number of birds aged n years;

where X
n

the adult survivsl rate (0.G4); and

<
-

I

the rate of increase of the population.
This must be applied in a deductive manner to
calculate the number of birds in older age classes.

- The Cleveland Yorkshire coastal population showed

an increase of L% per annum = %8% = 0.66, (Table 7).

nel for birds 4, 3, and 2 years old.

|

“
—~

The life table was calculated using the initial assumption that there were
1000 five year old birds.

. The proportioh of non-breeding adults was unknown. Kadlec and Drury
(1968) observed 20% non-breeding adults in a New England Herring Gull
popﬁlation. The number of 1st yéar birds was estimated four different ways
in this table, assuming that the proportion of adults (5 years old and older)
that was noh-Breeding was 0%, 15%, 20%, and 25%. This gave a possible'range
to the summer population eétimate; The average breeding success of the
rémaining adult popﬁlétion was assumed to be 1 chick per pair surviving to

August, (Chabrzyk and Coulson 1976).
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The expeéted winter ratios were derived by aprlying the year's
mortality in September. A 20% annual mortality was applied tc the number
of first yesr birds, and éi was aprlied to all other age classes.

The life tnbles show that the expected prcportion of 1lst and 2nd year
birds in a Herring Gull poﬁulation growing at a rate of L% per annum is:
Blﬁ.if none of the adults are non-breeding; 29% if 15% of the adults are
non-breeding; 28% if 20% of thre adults are non-breeding; and 27% if 25% of

the adults are non—breediﬁg.



Table 12.

Percentage
of adults

(5 years and older)

' that are

nen-breeding

15%

20%

25%

Age group

5 and older

5 and older

5 and older

5 and. older
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Number of Number of

Herring
Gulls

L588
1383
1241

N 1114

9176

3900
1383
1241
1114
9176

3670
1383
1241
1114
9176

3441
1383
1241
‘1114
9176

Life table for a Herring Gull population increasing at an
annual rate of L%.

Percentage
Herring Gulls of age
after mortality grcups
rates are taken

in September

3670
1300
1167
1047
8625

3120
1300
1167
1047
8625

2936
1300
1167
1047

8625 -

2753
1300
1167
1047
8625

:69%

.

7
55%-"
20 L%,

1299
8.5%.°

7,69,

6.9% :;71%

,

56 . 5%1’
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o L : [
"~ b.) Breeding season population estimates derived from the'
' ~life tables. ‘

. ' ' ‘ \‘
Breeding season population estimates for Areas 1 and 2, shown in

_Tabie 13, were calculated from the breeding population, (Appendix 1), using

the life table ratios, (Table 12).

'The'breeding season population in Area 1 consisted of: 3013 1lst and

~ 2nd year birds and 6707 older birds if 0% of the adults were non-breeding;

- 3228 1st and 2nd year birds and 7904 older birds if 15% of the adults

were,nonfbfeeding; 3283 1st and 2nd year birds and 8442 older birds if 20%
of the adults were non-bfeeding; and 3318 1st and 2nd year birds and 8972
oldérrbirds if 25% of the adults were non-breeding. |

-In Area 2, the breeding season population consisted of: 1821 1st and
2nd year birds and 4055 older birds if there were no non-breeding adults;
1951 1st aﬁd 2nd year birds and 4778 older birds if 15% of the adults were
non-breeding; 1985 1st and 2nd year birds and 5103 oldef birds if 20% of

the aduits were non—breéding; and 2006 1st and 2nd yeér birds‘and 5424 older

.1 birds if ?5% of the adults were non-breeding.

|

|
|
|
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Table 13.| Estimates of the breeding season Herring Gull populations in
o - Areas 1 and 2, using the number. of. adults known to be breeding,
- (Appendix 1), and the life table ratios, (Table 12).

B ' Area 1 Area 2
s N (Redcar to (Lighthouse
Lighthouse near to
Black Nab) Filey Brigg)
\
'x'Breedieg population - | ) 5346 3232
'0%'non-breedihg adults (5 years and older)
Breeding season population - 9720 5876
Number of birds older than 2 years - c.o 6707 4055
Number of 1lst and 2nd year birds . - 3013 . 1821
.- 15% non-breeding adults . o o
Breeding season population 11132/ ' 6729
_Number of birds older than 2 years B - 790, 4778
Number of 1st and 2nd year birds ‘ 3228 : 1951
‘ 0
© 20% non-breeding adults :
: o ‘
Bfeeding‘seeson population - . 11725 | 7088
Number of birds older than 2 years 8442 5103
P : oo
quber of 1st and 2nd year birds 3283 . 1985
25%$non4breeding adults
S ! ' ' . . : ,
L Breeding season population 12290 7430
Number of birds older than 2 years 8972 5hel

Number of 1st and 2nd year birds =~ 3318 - 2006

!
b
i
)
i
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1;_ c.) Comparison of mark and recapture population estimates with
' . the breeding season population estimates.

/
I4

Herring Gulls usually return to their breeding colonies by March,

) ’(Cramp et al 1974). To determine whether the mark and recapture population
'.fvestimates for the March to April marking periods in Areas 1 and 2,

':(Tables 9 and ll), represented the breeding season population, these mark
.and recapture population estimates were compared with the breeding season

tlrpopulation estimates, (derived from the number of breeding birds surveyed

\ on nest - sites, given in Table 13). The mark and recapture population

S _’estimates for July to. September in Area 1, and for July to October in Area 2, -

|

‘:f;(Tables 9 and 1), were also compared w1th the breeding season population

Area 1 ',L | : . Ly
i /

‘ H:estimates, to determine whether these represented the breeding season

o fpopulation. -Theselcomparisons are shown in Table 1.

.

3
The mark and recapture estimate for Herring Gulls older than 2 years

:‘4uf»'3;;in Area 1, 3850 - 588, was less than two thirds of the lowest of the

i:'breeding season population estimates, 6707, for a population without non-
hlﬁf breediné'adults. It is therefore likely that a significant portion of the
\p breeding season population of Herring Gulls older than 2 years did not
.:”'vvisit the observation sites during the March to April marking period. This
“2"suggests that there were feeding and loafing sites in Area 1, other than
", .the observation sites, where the unobserved portion of the population

{f.t-present in Area 1 could be found, such as beneath the cliffs or out at sea.

The mark and recapture population estimate for Herring Gulls older

ig'than 2 yearsiduring July to September, 6861 = 1319, . did not signiflcantly
::;Adiffer from Any of the breeding season population estimates, 6707 to 8972,
,fil;for populations With O% to 25% non-breeding adults. Therefore the

g?f population observed in Area 1 from July to September may have represented
’ ”theubreeding season population. The implications of these comparisons are

“”;~ﬁ‘dis ussed later ‘in the section on movements throughout the year, (see page L6).
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Table i A c omparison of the mark and recapture population estimates

/

for July-September and late March-April, (from Tables 9 and 11),
with the breeding season population estimates, (Table 13).

-:iAfea 2 '

- Population estimates for Herring Gulls
older than 2 years

Area 1 'Area 2
flMark and recapture :
marking period:
5.7.78 to 28, 9.78 . 6861 21319
21, 7.78 to 30.10.78 | 7822 X 1358
13/ 3.79 to 23/26. 479 38501 588 3830 = 7
Breeding season population g
: With ’ e ’ //
. 7
o% non-breeding adults . 6707 /- koS5
T I
15% non-breeding adults - . - 7904 / - L778
- 20% non-breeding adults = 8442 S 5103
©'25% non-breeding adults . 89 5hel

There was no significant difference between the mark and recapture

population estimate for Herring Gulls older than 2 years during late

'fMarch-April, 3830 - 731, and any of the breeding season population estimates,

© K055 to 5103, for populations with 0% to 20% non-breeding adults. Therefore

the population observed during the late March-April marking perioed in

' whole population present in Area 2.

- Area 2 may have represented the breeding season population, and thus, the
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The mark and recapture population estimate for Herring Gulls‘older

,T“Athan 2 years during July to October in Area 2, 7822 2 1358, was within
’””.range of the largest of the breeding season population estimates, 5424, for

- a population with 25% non-breeding adults. Therefore the observed

population in Area 2 during July to October may have represented the breeding
season population. The implications of‘these comparisons are discussed

later in the section on movements throughout the year, (see page 49).
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b. 1lst and 2nd year Herring Gulls.

1.) Mark and recapture population estimates.

Area 1

The mark aﬁd recapture populatioﬁ estimates for 1lst and 2nd year
Herring Gulls in Area 1, and the data from which they were derived are
shown in Table 15. The number of marked individuals available in each
marking period varied between 8 to 55; and the number of sightings of
marked individuals varied between O (see next paragraph) and 33. The number
of Herring Gulls with visible legs sampled in a sightingAperiod ranged from
156 to 2244 individuals.

In Figure 5a, the mark and recapture population estimates are plotted
against time to illustrate the changes in the number of birds estimated to
be present. The estimated number of 1st and 2nd year Herring Gulls
increased from‘1982 2330 in July-September to 3368 I8l during October,
but this was not a significant increase. In November, there was a non-
significant decrease to 1995 1 388. The estimated nbmber dropped further
to llh5 - 329 during December to mid-January. This was not a significant
decrease from tbe November estimate; but it was a 31gn1flcant decrease
(p<0.02) of apprqximabely 60% from the October estimate. It was not pos-
sible to obtain a population estimate for late January to early March, as
there were no resightings of individuals marked during this period. The
estimated number of Herring Gulls decreased to 914 I02 during late
March to April. This wae not a significant decrease from the December to
mid-January estimate; but this was a significant decrease (p<0.02, p<0.01,
and p<O Ol reSpectlvely) of at least 53% from the November, the Cctober,
and the July to September estimates.

This suggests that there was at least a 50% decrease in the observed
number of 1st and 2nd year Herrlng Gulls in Area 1 between October and

December-mid-January, and between July-November and late March-April. The
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implications of these decreases are discussed later, in the section on

movements throughout the year, (see page 50 ).

Table 15. Mark and recapture porulation estimates for lst and 2nd year
Herring Gulls in Area 1, using the ratios of marked individuals
seen to individuals with visible legs in Appendix 6A.

Marking
pericd

5' 7078
to
28. 9.78

29. 9.78
to
30.10.78

1.11.78
to
23.11.78

27.11.78
to -
18. 1.79

25. 1.79
to
8. 3.79

1h. 3.79
to
260 1{-.79

Sighting

period

29, G.78
to
31. 1.79

1.11.78
to
23. 7.79

to -
27.11.78

25. 1079
to .
23. 7.79

114-0 3079
to
23. 7.79

2. 5.79
to -
23. 7.79

Number of

- marked

Herring
Gulls
avalilable

(a)

55

2L

33

12

Total sample
of Herring
Gulls with
visible legs:

(n)

122,

224k

1510

1144

702

456

Number of Population S.E.

marked estimate
Herring p = a(n+l)
Gulls r+l
seen
(r)
33 1982 . 21330
15 3368 814 -
2, 1995 X 384
10 1145 329
3 914 1102



Figure 5_Mark and recapfure poput ahon es’nmafes for 1s‘r and
2nd year ‘Herring Gulls. -
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Area 2

The mark and recapture population estimates‘for 1st and 2nd year
Herring Gulls in Area 2, and the data from which they were derived are
.shown in Table 16. The number of marked individuals available in each
marking period varied between O (see next paragraph) and 6; and the number
of sightings of marked individuals varied betweesn 0 (see next paragraph)
and 5, The number of Herring Gulls with visible legs sampled in a sighting
period ranged from 499 to 1846 individuals.

In Figure 5b, the mark and recapture population estimates for 1lst and
2nd year Herring Gulls in Area 2 are plotted against time to illustrate
the changes in the number of birds estimated to be presént. It was not
possible to calculate a population estimate for July to October, (no birds
were marked during this period), and for February to early March, (there
were no resightings of birds marked during this.period). The estimated
number of lst and 2nd year Herring Gulls dropped from 1153 M 435 in
November-mid-January to 1000 M 576 in late March-April, but this was not
a significant dec;rease.l This suggests that the observed population levél
of 1st and 2nd yeér Herring Gulls in Area 2 did ﬁot change appreciably
between November;mid—January and late March-April. More information is
needed to confirm that no changes occurred, due to lack of mark and
recépture population estimates for July-Octcber and February-early March.
| The implications of these results are discussed later,‘in the section on

movements throughout the year, (see page 52 ).

1. Few marked individuals were used in the calculation of these estimates,
which therefcre had large standard errors; but as the difference
between these two estimates was small, the large standard errors
probably did not affect the significance of the decrease.
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Table 16. Mark and recapture population estimates for 1lst and 2nd year
Herring Gulls in Area 2, using the ratios of marked individuals
seen to individuals with visible legs in Appendix 6A.

Marking Sighting Number of Total sample Number of Population S.E.

period period marked of kerring =~ marked estimate
Herring Gulls with Herring p = a(n+l)
Gulls visible legs Gulls r+1
available | (n) seen
(a) (r)

21. 7.78 1.11.78
to to 0 1846 0 - -

30.10.78 29. 6.79

1.11.78 8. 2.78 | )
to to 6 1152 5 1153 - 435

18. 1.79 29. 6.79

8. 2.79 13. 3.79
to . to 2 916 0 - -

8. 3.79 29. 6.79

13. 3.79 26. 4.79 .
to to L L99 1 _ 1000 - 576

23. .79 29. 6.79
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2.) Compariscn of the estimated age ratios with the observed age ratios.

The range of the propbrtion of 1st and 2nd year Herring Gulls in the
mark and recapture estimated population levels, (frcm Tables 9, 11, 15 and
16), was caléulated for each marking period in each area, (Table 17). The
upper end of this range waé the propertion in the sum of the estimate for
Herring Gulls older than 2 years, (minus two standard errors), plus the
estimate for lst and 2nd years, {(clus two standérd errors). The proportion
found in the sum of the estimate for Herring Gulls older than 2 years,
(plus two standard errors), plus the estimate for 1lst and 2nd years, (minus
two standard errors), was taken as the lower end of the range; This range
was then compared with the proportion of 1lst and 2nd year Herring Gulls
observed in sighting samples during each marking period, (from Table 2),
to determine whether or not the age ratio found in the samples represented

the age ratio in the estimated population, (also shown in Table 17).

Area 1

In Area 1, the proporéion of 1lst and 2nd year Herring Gulls in the
sighting‘sampleé-during the Octcber marking period, (26.0 : 0.89), fell
short of the range of the prorortion found in the estimated population,
(27.8% to 65.4%, Table 17). The proportions observed in the sighting
samples during the July-Sebtember, November, December-mid-January, and-
late March-April marking periods, (31.2 % 0.82%, 17.9 2 0.58%, 19.1 X 0.74%
and 15.0 2 0.68% respectively), fell within range of the proportions found
in the estimated populations, (12.2% to 38.6%, 8.8% to»38%, 6.&%‘to 22% and
12.4% to 29.6% respectively). As there was no mark and recapture
.population estimate for 1lst and 2nd year Herring‘Gulls during late January-
early Marcﬁ, (see page 33), no proportion could be calculated for the

estimated population; and a ccmpariéon was not possible for this period.
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Table 17. The proportion of 1st and 2nd year Herring Gulls in the mark
and recapture estimated populations for each marking period
in Area 1 and Area 2, and comparison with propertions observed
in the sighting samples.

Area 1
Marking period Mark and recapture Percentage of Fercentage
population estimates 1lst and 2nd of 1st and
year Herring 2nd year
Herring 1st and Gulls in the Herring
Gulls 2nd year estimated Gulls in
older Herring porulation the sighting
than 2 Gulls samples
years (Table 15) :
(Table 9)
5. 7.78 to 28. 9.78 686171319 19823330 12.2 to 38.6% 31.2%0.82%
29. 9.78 to 30.10.78 35832472 3368281  27.8 to 65.4%  26.070.89%
1.11.78 to 23.11.78  8549°2003 19953388 8.8 to 38%  17.9%0.58%
27.11.78 to 18. 1.79 685L% 230 145329 6.4 to 22 19.170.74%
25. 1.79 to 8. 3.79 3612% 4,88  —— —_ 17.420.62%
L. 3.79 to 26. 4.79 3850% 588 9142102  12.4 to 29.6%  15.0-0.68%
Area 2
Marking period lark and recapture Percentage of Percentage
‘ : population estimates 1lst and 2nd of 1st and.
_ ’ year Herring 2nd year
Herring 1st and Gulls in the Herring
Gulls 2nd yesr estimated Gulls in
older Herring population the sighting
than 2 Gulls samples
years (Table 16)
(Table 11)
21. 7.78 to 30.10.78 782271358  —— _— 27.2%0.93%
1.11.78 to 18. 1.79 53063 795 11532435 3.8 to 35..%  25.870.62%
8. 2.79 to 8. 3.79 8167210, T — 26.2*1.21%
| 13. 3.79 to 23. L.79 38305 731 10003576 O  to L7.6%  2L.6-0.71%
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It is therefore probable that the age ratio in the observation sample
Was'representative of the age ratio of the observed population in Area 1
during July-September, November, December-mid-January and late March-
~April. During Ocﬁober, the proportion.cf 1lst and 2nd- year Herring Gulls
in the estimated population was higher than that found in the observaéion
sample. This suggests that during October the lst and 2nd year Herring
Gulls that visited the observation sites were more dilute and moved around
more beyond the observation sites than the Herring Gulls qlder than 2 years
that visited the observation sites; but during July—Septémber, November,
December-mid~Janvary and late March-April, birds of both age groups in the
observed population probably moved around similarly.

The proportion cf 1lst and 2nd year birds in the estimated population
in Area 1 peaked at 27.8-65.4% dufing Cctober, and then decreased to
12.4-29.6% during late March-Arril. This corresponds with a significant
decreasév(p<0.02) in the proportion observed in sighting samples from
26.0 X 0.89% in October to 15.0 2 0.68%7 in late March—Abril. This indicates

.that there probably was more movement away from the obsérvation sites in
Area 1 amongst lst and 2nd years than there was amongst Herring Gulls
older than 2 years. The implications of these results are discussed later,

in the section on movements throughout the year, (see page 50).

Area 2

The proportion of 1lst and 2nd year Herring Gulls observed in sighting
samples in Area 2 during November-mid—Jahuary and late PMarch-April,

-'(25.8 1 0.62% and 24.6 < 0.71% respectively), fell withiﬁ range of the
proportion found in the corresponding €stimated populations, (3.8 to 35.&%
aﬁd 0 to L7% respectively, Table 17). As there were ho ﬁark and recapture
estimates availavle for July-October, and late January-early March, (see
page 35), no proportionslcould be calculated for these estimated populapidhs;

and. comparisons were not possible for these periods.
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It is likely that the age ratio found in the observation samples represented
the age ratio of the estimated population in Area 2 dufing Novémber—mid-
January and late March-April; and the observed 1lst and 2nd year Herring
Gulls and Herring Gulls older than 2 years probably moved around similarly
during these periods.

The proportion of 1st and 2nd year Herring Gulls in the sighting
sampleé declined from July-October to late March-April; obut as this was
not significantly different to the decline expected‘due to the higher
mortality rate of 1lst years compared to older age classes, the proportion
probably did not change, (see page 9 ). The proportion in the November-
January estimated population, (3.8 to 35.4%), fell within the range of the
late March-April estimated population's proportion, (0 to 4L7%); and these
two ranges of proportion did not differ significantly. "It is possible
that there was no significant change in the proportion of lst and 2nd year
birds to older Herring Gulls in the observed population throughout the
year; but Iurther studies are needed to confirm this hypothesis. Implica-

tions of these results are discussed later, in the section on movements

throughout the year, (see page 52).
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C. Movements.
1. Movements throughout the year: Immigration and Bmigraticn.
a. Herring Gulls older than 2 years.

To further examine the changes in the observed populations of Herring
Gulls older than 2 years in Area 1 and Area &, sighﬂing saméles following
each marking period were clumped in groups of approximately 1000 individuals
with visible legs. The proportion of marked to unmarked birds in these
groups was expressea in the number of marked individuals per 1000 birds,
and plotted against time to illuétrate any changes that may have occurred

in this proportion; (Tables 18 and 19, Figures 6 and 7).

Area 1

The proportion of marked to unmarked birds in Area 1 following the
July-September marking périod was significantly higher (p¢0.05) in the
1-7 November group of samples, (5.97 : 2.45 marked individuals per 1000
birds), than in the 12 June to 23 July sample group, (0.69 1 0.83 marked
individuals per 1000 birds);but otherwise, it showed no significant
changes, (Table 18 and Figure 6). The proportion of marked to unmarked
birds following the Cctober estimate was significéntly (p¢0.002) higher
in the first three groups of samples, (1-7 November, 27.81 z 5.20 per 1000;
10-21 November, 29.41 M 5.34 per 1000; and 27 November to 19 December,
20.81 * L.51 per 1000), than in the 17-31 January group, (k.k5 = 2.10
per 1000), after which the.proportion showed no signifiéant changes. The
proportion of marked to unmarked oirds following the November, and late
January-early “arch marking periods showeq no significant change. There
was a progressive increase in the proportion of marked tq unmarked Herring
Gulls following the December-mid-January marking period; but the overall

increase was not significant.
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Table 18. Changes in the proportion of marked to unmarked Herring Gulls
older than 2 years following each marking period in Area 1.

Marking bates Number of A Number of Number of

period Herring Gulls  marked marked birds
older than Herring Gulls per 1000

2 years with seen birds with
visible legs visible legs
5. 7.7 29. 9 to 16.10 957 1 1.07 ¥ 1.02
to 1.11 to 7.11 827 5 5.97 1 2.45
28. 9.78  10.11 to 21.11 1054 5 L7 L 2.17
27.11 to 19.12 1009 3 2.97 = 1.72
7. 1to 31. 1 1124 | 1 0.89 * 0.94
8. 2 to 27. 2 932 2 2.15 2 1.46
1. 3 to 30. 3 1008 2 0.99 = 1.41
3. 4 to 12. 4 889 3 3.37 2 1.83
20. L to 6.6 942 2 2.12 2 1.46
12. 6 to 23. 7 1455 1 0.69 = 0.83
29.9.78 1.1l to 7.1l 827 23 27.81 1 5.20
to ©10.11 to 21.11 1054 31 29.41 X 5.3
30.10.78  27.11 to 19.12 1009 21 20.81 ¥ 4.51
17. 1 to 31. 1 1124, 5 .45 = 2.10
8. 2 to 27. 2 932 5 5.36 2 2.31
1. 3 to 30. 3 1008 | 5 L.96 1 2.22
3. L to 12. 4 889 L L.50 = 2.12
20. L to 6. 6 942 16 16.19 2 4.09
12. 6 to 23. 7 1455 ' Lo 2.75 = 1.66
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Table 18. /Contd...

Marking Dates Number of Number of Number of
period ' Herring Gulls  marked marked birds

older than Herring Gulls per 1000

2 years with seen birds with

visible legs visible legs
1.11.78  27.11 to 19.12 1009 14 13.88 2 3.70
to 17. 1 to 31. 1 1124 L 3.56 % 1.88
23.11.78 8. 2 to 27. 2 932 2 2.15 2 1.46
1. 3 to 30. 3 1008 7 6.9L I 2.63
3. 4 to 12. 4 889 5 5.62 =~ 2.36
20. & to 6. 6 942 16 16.99 2 4.09
12. 6 to 23. 7 1455 9 6.19 2 2.48
27.11.78  25. 1 to 27. 2 1627 23 U1k 2 3.73
to 1.3 to 30. 3 1008 22 . 21.83 2 462
18. 1.79 3. 4 to 12. & 889 19 21.37 2 4.57
20. L to 6. 6 942 22 23.35 1 4.78
12. 6 to 23. 7 155 37 25.43 = 4.98
25. 1.79  1h. 3 to 12. 4 997 17 17.05 1 4.09
to  20. 4 to 6.6 91,2 - 15 15.92 1 3.96
8. 3. 79 12. 6 to 23. 7 1455 20 13.75 1 3.68

There was a significant decrease (p<0.02) in the proportion of marked
to unmarked Herfing Gulls from that before 19 December to that after
| 17 January following the Uctober marking period, and from that before
7 November to that after 12 June following the July-September marking period.

There were no otherlsignificant changes in the observed proportion of




| 'Figure 6 . Changes in the .propofﬁon of marked to unmarked
Herring Gulls older than 2 years in sample groups
of approx. 1000 individuals,following each marking
period in area 1. -
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1

mafked to unmarked birds.- Assuming that marked and unmarked birds behaved
similarly, emizration would have involved the same proportion of marked
and upmarked birds leaving the area and weculd not have affected the
proportion of marked to unmarked individuals observed in the study area.
Likewise, the return of these emigrant bird would have involved the return
of the same proportion of marked aﬁd unmarked birds, axd would not have
changed the 5bsarved proportion. Immigration into the érea of non-local
unmarked birds after the end of the marking period would decreasé the
proportion of marked to uﬁmarked birds observed; and later emigration of
these imnigrant birds would subsequently‘increasethe proportion towards
its previous level. There is no evidence that marked and unmarked birds
did not behsve similarly. It is therefore iikely that there was no
immigration into the area between early October and late December; and
during January there prob2bly was immigration into Area 1 of unmarked
Herring Gulls older than 2 years that did not leave the area before 23 July.
These immigrant birds were probably part of the breeding season population.
.The populaﬁion level of Herring Gulls older thén 2 years in Area 1
may have dropped during Cctober and, in November, risen again to its
previous level where it remained through December-mid-January, (as
indicated by the mark and recapture estimateé, see page 19 ). As there
probably was no immigration into Area 1 betweeﬁ early Uctober and January,
(seé above), this dip in the population level probably involved Herring
Gulls that left irea 1 for a few weeks during Cctober and returned in
November; and itJis likely that the population leveldid not change apprec-
iably between July to September and December to mid-January. During
October, the estiméted pdpulation level of 1lst and 2nd year Herring Gulls
'in_Area 1 peaked, as did the proportion of 1st and 2nd'years among Herring

Gulls in sighting samples and in the estimated population, (see page 38 )
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1st and 2nd year birds probébly were more dilute and'probebly moved

round more among feeding and loafing sites other than the observation
sites than Herring Gulls clder than 2 years in Area 1 during October, (as
indicated by the lafger proportion of lst and 2nd years found in the
estimated population than found in the observation samples, see page 39 ).
This suggests that Guriﬁg October, some Herring Gulls older than 2 yearé
may have found feeding and loafing sites other than the observation sites.
such as in fields following ploughs, at which they specialized in feeding;
and some Herring Gulls older than 2 years remained at the observation sites
and did not move around among the other feeding and loafing sites. At the
same time, the 1st and 2nd year Herring Gulls may have frequented all of
the available feeding and loafing sites. Davis (1975) observed specialized
feeding by adult Herring Gulls, and also noted that immatures moved around
more among feeding sites than adults.

Since the population level probably did not chahgé appreciably between
July to September and December to mid-January, (see above), and emigration
without immigration would cause the populétion level to drop, thers
probably was no emigration of Herring Gulls older than 2 years out of Area 1
between early etober and ﬁecember—mid-January, besides thosz that returned
in November. Locallyvbreeding Herring Gulls ihat entered Area 1 during
January, had probably left Area.l after the previous breeding season and
before the end of September (shown in Figure 8a). There were colour-ringed
Herring Gulls older than 2 years sighted in Area 1 dufing the breeding
season (from late March onward ) that had been previously sighted in Area 1
during July-Septembér, October, November and December-mid-January, (see
Appendix 63); so it is probable that a portion of the_breeding season
population remains in Area 1 throughout the year, (shown in Figure 8a).

The mark andvrecapturé estimated population levels during late January-
ear}y March, (3612_: 488), and late March -April, (3850 : 588), probably

included only the local breeding season birds, (sez next paragraph), and
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' 'iwere approximately hh% short of the level estimated for the breeding season
populatiqn, (6707 to 8972, see page 30). It is therefore likely that
approximately.2950 Herring Gulls older than 2 years were in Area 1 but:did
not visit the observation sites and were not observed between late January
and late April. It is not possible to determine the number of Herring Gulls
that had left Area 1 before September and had returned durina January, and "
the number that remained in Area 1 throughout the year from the data in this'
E study. Further investigations are needed to determine these details.. ‘

Since there probably was emigration of locaily breeding Herring Gulis'v
before the end of September, (see above), this probably caused the |
population level in Area 1 to drop below that of the breeding season ‘
population. The mark and recapture estimated population level during July'
to September,did not differ significantly from that estimated for the |

' breeding season population;, (see page 30); and the population level |

probably did not change appreciably from July-September up to December-'
mid-January, (as indicated by the mark and recapture population estimates,-
~ see above). It is therefore likely that there was immigration of Herring : ~ﬁ-
'Gulls older than 2 years old, associated with non-local colonies, into

Area 1 before October. The mark and recapture population estimates indicatedi'
| that the population level probably dropped by approximately L7% from tnatn'w.
b'in December-mid-January, (estimated at 6854 M 230), to that in late |
January-early March, (estinated at 3612 = 488, see page 19), or that

approximately 3200 Herring Gulls older than 2 years probably left the : }‘

. observed population'in Area 1 between December and mid-January. Since the °

population level in Area 1 probably did not change appreciably from late
January-early March to late March—April, (as indicated by the mark and
recapture estimates, see page 21), and the 1ate March-April population

'4probab1y included only the breeding season birds, (see page 30), the 1ate .

e

e
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January-early March population probably also included only breeding season
birds. It is therefore likely that the Herring 5ulls associated with
non-local colonies thrat entered irea 1 befcre Cctober probably remained

in Area 1 until Deéémber and left the area before mid-January, (illustrated
in Figure 8a), but it is not possible to assesé,how many of these Herring
Gulls there were from the aata in this study. Further studies are necessary
teo provide these details.

Monaghan (1976) similarly observed that some adults and immatures
remained throughout the year in the area north of the River Tees in
N;E.‘England. The winter dispersal movement of Herring Gulls before October
in Area 1 was similar tc the 16 July to 31 Cctober winter dispersal
recorded by Spaans (1971) in the Netherlands. The January return movement
in Afea 1 was earlier than the February to April movement noted by Spaans
A(l971); but is corresponded with Cramp et al (1974}, who noted that British

Herring Gulls usually return tec their breeding colonies by Farch.

Area 2

There were ﬁo significant changes in the proportion of marked to
unmarked Herring Gulls older than 2 years in sample groups following any
of the mafking periods in Area 2, (Table 19 and Figufe 7); and there
probably was no immigration into Area 2 after the end of the first marking
,périod, 30 Gcteber, until the end of June when sampling ceased. It is
therefore probzble that Herring Gulls older than 2 years. associated with
the local breeding colonies were preseni in Area 2 from the heginning of
November onwards, (illustrated in Figure 8bj. Colour-ringed Herring Gulls
older than 2 years sighted in Area 2 during the breeding season (late
March onwards) had also been sighted in Area Z during each of the marking

periods, (see Aprendix 6B);
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Table 19. Chan"es in the prcportion of marked to unmarked Herring Gulls
older than 2 years following each marking period in Area 2.

Marking Dates Number of Number of | Number of

period Herring Gulls marked marked birds
older than Herring Gulls vper 1000

2 years with seen birds with
visible legs visible legs
21. 7.78  1.11 te 16.11 875 5 5,71 2 2.38
to 5,12 to 17. 1 1206 5 L.15 1 2.03
30.10.78 8. 2 to &. 3 731 3 L.10 I 2.02
13. 3 tc 23. & 1321 7 5.30 2 2.30
26. L to 19. 6 94,6 6 6.3, = 2.51
21. 6 to 29. 6 741 5 6.75 1 2.59
1.11.78 8. 2 to- 8. 3 731 5 6.8, & 2.61
to 13. 3 to 23. L 1321 13 9.8 2 3.12
18. 1.79 26. L to 19. 6 9Lb 15 15.86 2 3.95
21. 6 to 29. 6 71 9 12.15 = 3.46
4. 2.79 13.3 to 23. 4 1321 5 3.79 L 1.94
to . 26. L to 19. 6 L6 oy L.23 2 2.05
8. 3.79 . 21. 6 to 29. 6 w L 5.40 * 2.32

S0 therelprobably were Herring Gulls older than 2 yesrs that remained in
Area 2 throughout the year, (shown in Figure 8b). If any of the 10calLy
breeding birds had left Area 2 after the breeding season, they had probably
returned before November~ but it is not possible to determine whether or
not such movement occurred from the data in the present study. Further
1nvest1gatwons are neec ded to examlne the movements of the locally breeding

population in Area 2 before November.
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In Areall it was similarly observed that some Herring Gulls older than 2

years remained in the area throughout the year, but unlike in Area 2, there .
;;'were local breeding season birds that left Area 1 before October, wintered . .

elsewhere, and returned during January, (see page h5, and Figure 8a).

The mark and recapture estimated population level of Herring Gulls

- older than 2 years in Area 2 for July to October, (7822 - 1358), was within

range of that estimated for the breeding season population if 25% adults were

non-breeding, (5424, see page 32). There probably was no immigration into

the area after October, (see above); so any emigration out of Area 2 after

October probably would have caused a drop in the.Population level. The
population level of Herring Gulls older than 2 years in Area 2 probably did
not'change appreciably between July-October and February-early March, (as

indicated by the mark and recapture population estimates, see page 23);

-. so there probably was no emigration out of Area 2 before February-early March.

The mark and recapture estimates indicated that the,population level in Area 2

during Julyfto September, (7822 I 1358, see page 23); and the late March-

' April estimated population level did not significantly differ from that

4 estimated for the breeding season population, if O to 20% adults were non-

breedlng, (h055 5103, see pake 31). It is therefore likely that approximately
AOOO Herring Gulls older thau 2 years emigrated out of Area 2 between early

-F%bruary and early March. This suggests that approximately 4000 Herring Gulls

" . older than 2 years, unassociated with the local breeding colonies, entered

AArea'ZIbefore November, wintered in the area, and left the area between

F%bruary and early March, (11lustrated in Figure 8b)l. Similarly in Area 1l

thereiwas immigration of non-locally breeding birds into the area before
. .

4 ”September; but these birds probably left Area 1 between

|
|
|

1. This also suggests that less than 25% of the adults in the breeding
season population in Area 2 was non-breeding.

. during late March to April, (3830 } 731) was a significant decrease from that
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December and mid-January, which was earlier than the return movement
observed in Area 2, (ses page L7, and Figure 8a).

Monaghan (1976) also observed that some adult and immature Herring Gulls
remained in the area ncrth of the River Tees in N.E. England throughout the
year. The influx into Aréa 2 of non-locally breeding birds before November
corresponds with tﬁe July-Uctober winter dispersal ncted by Spaans (1971)
in the Netherlands. The February and March emigration out of Area 2 also
correlates with the February to April return moverent recorded by Spaans
(1971), and corresponds with Cramp et al (197L) whc noted that British

Herring Gulls usually return to their breeding colonies by #arch.

Sz}

b.) 1st and 2nd year Herring Gulls
It was not possible to examine the changes in the proportion of
~marked to unmarked lst and 2nd year birds in either Area 1 or Area 2, due
" to insufficient numbers of markec individuals and small sighting samples
of birds with visible legs, (see Aprendix 65). There also were insufficient
resightings of individual cclour-ringed lst and 2nd year birds to determine
whether or not any of these birds remained in Area 1, or remained in
hrea 2 tﬁroughout the year.
Area 1

'~ The mark and recapture estimated pcpulation level of 1lst and 2nd year
Herring Gulls in Area 1 decreased b& at least 50% frcm that in July-
November (1982 & 330 to 368 & #1L) to that in late March-April (914 = 102),
(sec page 33). The préportion of 1st and 2nd year Herring Gulls in the
mark and recapture populétion estimates, and in the observation samples
also decreased significantly'from that in October (27.8-65.4%, 26.0 ! 0.89%

respectively) to that in late March-April (12.4-29.6%, 15.0 I 0,48%

respectively), (see page 39).
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1 The'décrease of the proportion of 1st and 2nd year birds in the sighting

A samples jwas greater than that expected_due to the higher mortality rate

. l ;
of 1st years compared with that of older Herring Gulls, (see page 9).

" Therefore it is likely that approximately 1000 lst.and 2nd year Herring

: i
Gulls moved out of the observed population from October to late March-

\

- April (shown in Figure 9a); and a greater proportion of 1lst and 2nd year

- birds left the observed population than Herring Gulls older than 2 years

during this period of time.

The population of Herring Gulls older than 2 years in Area 1 during

' .glate January to April probably included only all of the local breeding season
.,birds, (see page 46); and approximately 2950, or LL% of these birds did not
7; visit the observation sites and were not dbserved, (as indicated by a com~
| parison of the mark and recapturé estimated population levels with that
‘ }'estimated for the breeding season population, (see'page 46). It is not
- possible to determiﬁe whether or not the whole popu}afion of 1st and 2nd

. year Herring Gulls in Area 1 visited the observation sites and hence was

observed during late Jamuary to April, from the déﬁa in this study. Further

inﬁestigationlis required to determine whether the lét and 2nd year Herring

Gulls that left the observation sites in Area 1 'between October and April

i

actually left Area 1, or remained in Area 1 ﬁéhéath the cliffs or out at sea,
* but did not return tthhe observation sites.?benaghan (1976) suggested that

"' there may have been a shift of immature Herring Gulls that fed at tips early

in.the fall tofeeding sites off fishing boats later in the season, to explain

o ~an| observed decrease in the proportion of immatures among Herring Gulls feed-

o ihg at tips through the winter and spring, and an observed high proportion

>

i'of immgtures amongst Herring Gulls feeding off fishing boats during the same

period. Further studies, involving larger numbers of colour-ringed 1lst and

-~ 2nd year Herring Gulls than were used in this work, are needed to determine

: I
whether or not there was immigration of 1lst and 2nd year birds into Area 1,,

;-'and whether or not some individuals remained in Area 1 throughout the year.
|

t
'
+ . . R A
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Area 2

The mark and recapture estimates sugzested that the populétion level
of 1st and 2nd year Herring Gulls in Area 2 during November to January,
(1153 : 435), probably did not significantly differ from that during late
March and April, (1000 I 576), as shown in Figure 9b, (see page 35). Due
to the small number of available marked individuals, it was not possible to
calculate population estiﬁates for July go Cctober and February to early
March, (page 35), and more information is needed to confirm that nc changes
in the populaticn level occurred through the year. There was no significant
change in the proportion of 1lst and énd year birds in the estimated population,
and in the observation samrles, from November-January, (3.8-35.4% and
25.8 = 0.625% resﬁectively), to late March-April, (C-L7.6% and 24.6 1 0,713
respectively), (see page 4LO). The .decrease in the proportion of lst and
2nd year birds in observation samples from July-Octcber to late ¥March-April
did not significantly differ from the expected decrease due to a higher
mortality rate in lst years than in‘oldér Herring Guils, (see page 9); and
this suggest$ fhat there was no significant decrease in'thé proportion of
1st and 2nd year Herring Gulls in the observed porulation in Area 2, (sﬁown
in Figure 9b). This contrasts with the emigration of 1000 individuals out
of Area 1 from Cctober to April (Figure 9a) ana the significant decrease in
the proportion of 1lst and 2nd years among Herring Gulls ffequenting the
observation sites in Area 1, where there was more mévement of 1lst and 2nd
iyears away from the observation sitées than there was of Herring Gulls oldér'
than 2 years, (seé page 51). |

No changes were observed inthe 1st and 2nd year Herring Gull population

in Area 2 throughout the year; but more information is needed to confirm that

no changes actually occurred. - Further studies, involving mark and recapture

_estimates using larger numbers of available marked birds, and examination of

individual movements of colour-ringed Herring Gulls, might provide more

details abcut the mcvements throughout the year of 1lst and 2nd year Herring

Gulls in Area 2.
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2. Distances of lMovements.

a. Movement of cclour-ringed Herring Gulls in relation to Areas 1 and 2.

Table 20. The movement of colour-ringed Herring Gulls in relation to
Areas 1 and Z.

Area 1 Movement of colour-ringed Number of Percentage
- B - g =
Herring Gulls between colour-ringed of total

two areas Herring Gulls resighted

colour~ringed
Herring Gulls

Area 1 - Area 1 191 5%
Area 1 -» Area 2

2l 9%
Area 2 =¥ irea 1

Area 1 =¥ North of Area 1
37 15%

N

North of Area 1— Area 1

Area 1-> South of Area 2
2 1%

South of Area 2y Area 1

25l
Area 2 Area 2—> Area 2 106 70%
Area 2= irea 1 _
an 16%
Area 1> Area 2
Area 2—>North of Area 1 :
_ ' 18 12%
North of Area 1—p Area 2 :
Area 2= South of Area 2
: 3 2%
South of Area 2—y Area 2
151
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Gf those colour-ringed kerring Gulls observed in Areas 1 and 2 between
July 1978 and July 1979, 60% in irea 1, and 63?Ain Area 2 were seen more
than once during this time period, though not necessarily within Areas 1
and 2, (Appendix 8). The movements of theée individuals in relation fo
Area i and Area 2 were charted in Table 20.l

qut of these 381 individuals remained within Area 1 or 4rea 2, (75%
and 70% respectiveiy), with some exchange between Areas 1 and 2, (9% and
16%), some excfange with the region north of Area 1, (15% and 12%), and

little exchange with the region south of Area 2, (1% and 2%). This

suggests that the majority of individual movement was local.

b. Distances travelled by colour-ringed Herring Gulls.

The median.for all colour-ringed Herring Gulls of the further distance
that an individual colour-ringed Herring Gull was observed to have
iravelled, (derived from the data in Appendix &), is shown in Table 21.
fhe overall median was 5.9 km. This suggests that most individuals

travelled short distances.

Table 21. The median for all colour-ringed Herring Gulls of the furthest
distance that individual colour-ringed Herring Gulls were
observed to have travelled from data in Appendix 8.

Number of resighted colour-ringed Herring Gulls 381

Median distance of furthest resightings 5.9 km.

1. There was not enough data to determine any patterﬁ in the timing of
these movements.




o T

- 55 -

. The ﬁumbgr of resighted colour-ringed Herring Gull individualé was

“i'- 5piotted againét.the distance of their furthest resightings .shown in
,1suc¢éssive 10 km zones on a logarithmic scale, so that the slope showed

 the raﬁe of change between the zones, (Figure 10). The number of resightings

expected at each zone if there was a constant rate of decrease between

. ) \
zones was also plotted; and the rate of dispersal was calculated using this

line and the forﬁmla from Coulson and Brazendale (1968):
| ‘ P(j) = rJ y where P = the Proportion of birds that moved
, beyond zone j out of all the bifds.
observed;
;21 o A j = the number of 10 km zones in question,
. (example: for 70 km, j = 7); and
i.;‘;" 17:  . r - the rate of dispefsal.

':”‘The fatggof decrease was greater in the first 20 km than between the

.1':26.én§ LO km %ones for the furthest resightings; howeyér if the rate of

‘ idécfease had been constaﬁt the dispersal rate would have been r = 0.525.

: Betﬁeen LO ¥m and 130 km there was an even lowér rate of decrease that was
‘constant and had a dispersal rate of r = 0.765. The furthest resighﬂiﬁgd“ﬁﬁ‘q i}

 ,continuéd<to 310 kh;, which was further than expectea for a constan£ r;;énéf o

~ .decrease between 10 km zones. :Most of the resightings showed a linear move-

L]

. ment al@ngtthe;coast.‘lt is likely that some birds were sedentary, and there

!

‘was a short range dispersal-movement up to 130 km. There probably was a
. different movement over distances greater than 130 km. The longer movement

'may'ﬁave involved winter dispersal; but due to the small number of resightings

(3 iﬁdividuals) at these distances, further studies are needed to determine

the pre¢ise details of this movement.

1. The three birds that moved beyond léO km were between 3 and 5 years of
" age; and the movements were between the study area and Scotland. One
'was seen in the study area during May, and was recovered in the Firth
- of Forth in July. Another was seen in Glasgow during December, and
~ was resighted in the study area in March. The third moved from the
study area in early December to Glasgow in late December. :

w
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Parsons and Duncan (1968) noted a comparable dispersal rate, (r =

_'O 650 - 0 016), for Herring Gulls moving southward (the direction of

greatest dispersal) from the Isle of May. _Dispersal haS'also been recorded

by Witherby et al (1940) and Gross (1940), who noted that the major dispersal

lof Hefring Gulls was within 300 and 100 miles respectively. Non-random

dispersal was noted by Hofslund (1959), who recorded that fall movement of

Herring Gulls in Minhesota was not exploéive, but followed coastlines and
~'_rivers, and by Olsson (1958), who recorded that individual colonies in

'. Norway disperse to specific wintering grounds.

/
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~ . The Herring Gull colonies on the Cleveland and Yorkshire coast have been

‘{growing'ét a mean rate of L% per annum over the last ten yéars, (page 15); and

_ the majority are on coastal cliffs and have increased by 3% per annum over the

same pefiod, (page 15). These colonies have had a much lower growth rate than

that of most other British colonies, which average 13% pér annum, (Chabrzyk

| and Coulson 1976, Monaghan and Coulson 1977). Herring Gull colonies that have
" been studied recruitAhO—65% of their young breeding birds from other colonies,
_»manonf which are nearby, (Ludwig 1963, Duncan and Monaghan 1977, Gross 1940,

| Tinbergen 1953, Drury and Nisbet 1972); but Herring Gulls ringed as chicks
:‘have been found breeding as far as 420 km away from their colony of origin,

- (Duncan and Monaghan 1977). In this context, Herring Gulls ringed as chicks

on the Isle of May have been found breeding on cliffs and in towns in the

~ Whitby and Scarborough area, (S.V.Kearsey pers comm.').’,.30-50%l of young’

'Herring Gulls return to their natal colonies to breed,2 (Ludwig 1963, Chabrzyk

and Coulson 1976, Parsons and Duncan 1978). Chabrzyk and Coulson (1976) have

shown that a colony's growth rate is dependent on its attractiveness to re-
eruits, (i.e. size and density). Much of the cliffs between Saltburn and

Bridlington are not suitable for use by’ nesting Herfing Gulls. Some areas are

- crumbling shale that could not support a nest; some stretches are accessible

to predators such as foxes and man; and other areas have rock ledges that are B
too small for Herring Gull nests. Cliffs that had suitable nesting places

were used by Hetring Gulls; and few observed potential nesting sites within

' these areas were unoccupied. This suggests that these long established col-

onies along the Cleveland and Yorkshire coast have a high density, closer to

I

| saturation than that of most other British colonies, and have a surplus of

young bi?ds which afe recruited into colonies elsewhere.
[ .

°

1. Earlier work by Gross (1940), Tinbergen (1953), Harris (1964 and 1970)
- and Spaans (1971) suggested that most Herring Gulls returned to their
natal colonies to breed and that only individuals from disturbed
colonies were prone to breed elsewhere; but later evidence has disproved

this.

.. 2. Attachment to the natal colony also occurs in Fulmars, (Fisher 1952),

and Common Terns, (Austin 1949), as well as in many other species.
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The colonies of Herring Gulls on buildings in Cleveland and Yorkshire
coastal towns have grown ét a mean rate of 22% per annum over the last ten
years, (page 15), which is a much higher  rate than that of thé local cliff
colonies, (see above). It is unlikely that a Herring Gull colony could
have a growth rate greatef than 14% per annum without recruitment of
immigrants into the breeding population, (Chabrzyk and Coulson 1976,
Monaghan aﬁd Coulson 1977); so there probably is appreciable recruitmént
into these town colonies from outside. Herring.Gulls reared on the Isle
of May have been- found breeding on buildings in S.Shields and Sunderland,
(Duncan and Monaghan 1977); and Monaghan and Coulson (1977) sugzested that
town nesting é&lls originate from large colonies of natural sites in the
vicinity which are approaching saturation and are producing a surplus of
young. They also noted that the growth rate of town colonies in N.E.England
was higher than that of town colonies in other regions of Britain, which
was possibly due to the higher density of Herring Gull colonies in this
region (in particular the Firth of For@h) than in other regions. It is
likely that there is considerable recrﬁitment into these town colonies on
the Cleveland and Yorkshire coast of young reared on local cliff colonies
which are approaéhing saturation.

fA portion of the group of Herring Gulls older than 2 years present
between itedcar and Whitby Scar (the northern part of the study area) during
the. breeding season, left the area before October, wintered elsewhere and
returned before the breeding season; and the rest of those present during
the breeding season remained in the area throughout the year, (page 45).
Thére is no evidence that Herring Gulls older than 2 years present between
Black Nab, south of Whitby Scar, and Filey Brigg (the southern portion of
thé study.areé) durihg_phe breeding season ever left the area; and if there
was any movement oflthese birds oﬁt,of the area and back again, sightings

of colour-ringed birds suggest that it probably occurred before November,

(page 48). o
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Thus birds bregding in the northern part of the study area bahave dif-
ferently to those breeding in the southern portion. Different colonies of
Herring Gullg'disperSe in different directions and patterns, (Ulsson 1958)1;
and the evidence in this work suggests that there are at least two separate
groups breeding between Hedcar and Filey Briggz.

The winter dispersal of breeding birds in the northern study area,
(see above), corresponded with the pre—Octdber arrival of a group (size
unknown) of immigrant Herring Gulls older than 2 years that wintered in the
area, (page 47). Approximaﬁely 4000 such immigrants also entered the
souihern study area before November and wintered there, (page 49). Other
work has shown that Herring Gulls from other breeding colonies also disperse
during the fall, (Thomson 1924, Gross 1940, Tinbergen 1953, Hofslund 1959),
with individual variations between the times of dispersal and distances
travelled, (Smith 1959). Scottish Herring Gulls move southward along the
east coast ofAEngland during July to September; and Norwegian Herring Gulls
arrive on the same coastline later on, during November and December, (J.C.
Coulson pers. comm.). It is therefore likely that immigrant Herring Gulls
that arrived in early autumn and wintered between Redcar and Filey Brigg
were from,Scotland'br N.E. England.

immigrant’Herring Gull$ that had wintered in the northern study area
moved out during January, and birds associated witﬁ the local colonies,
that-had wintered elsewhere, returned, (pagg L7). Later, during February
and.early March, the immigrant gulls that had wintered in the southern
study area left, (page 49); and this correlates with the February to April
return movement recorded in the Netherlands by SpganS'(l97l). The retﬂrn
‘movements observea in-bgth of these areas agree with Cramp et al (1974) who

noied that British Herring Gulls usually return to their breeding colonies

by March. . : _

K]

1. Cormorants alsd,diSPeFSe differently from different colonies, (Coulson
and Brazendale 1968 ). .
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The difference between the time of the return movement inlthe northern
study aree and that of the return movement in the EOuthern area suégests
that the immigrants'wintering in these areas may stem from two different
groups of Herrihg Gulls associated with different breeding areas.

A population is a panmictic group of individuals that have restricted
gene flow with other‘similar groups, (McGraw—Hill Encyclopedia of Science
and Techhology). ‘The Herring Gulls breeding on the Cleveland and Yorkehire
coast heve.an open gene_flow witﬁ other groups of Herring Gulls on the
east’cdest, and are only a portion of a much larger population. A similar

genetic flow between colonies occurs in seabirds such as terns, (Austin 1938,

1951), skuaas Catharacta skua, (Sladen et al 1968), and shags, (Potis 1968),

and in land birds such as the Sand Martin Hiparia riparia, (Bergstrom 1951).

Recoveries of Herring Gulls ringed as chicks on the Isle of May, (Parsons
and Duncan 1978: Figure 2), suggest that there is gene flow over distances
of up to several hundred kilometres between one generation and the next,
with movement particularly marked along the coasts. To study a population
in a species of this sert, it is necessery either to cover a very large area
which includes tﬁe whole population, or to examine a few small areas and
assume that the-portion of the'population in these areas is typical.
Sinee'only one year was allotted to this work, it would not have been
possible to have coyered a larger area. The data from this study were
compared with those'from'other breeding areas iﬁ order to show the differences
between them and to establish patterns of behaviou:, such as rates of growth,
age ratios and seasonal mo;ements. This approach provided detailed inform-
ation on small greups of Herring Gulls. It is worthwhile to examine a
large ‘population in small blocks, such as in this work, because each ensue-
1ng investigation will have more Drev1ous work available on other areas for

compariscn, and eventually a picture of the whole population's behaviour

will emerge.



“"and Yorkshire coast.

- 61 -
i

“ !It.fs-eﬁident froﬁ this study that it should not be assumed that the gulls .

Ce in éacﬁ of these blocks behave similarly and have the samé proportions of

j o

5iresident and ‘immigrant birds. The factors causing these differences

'jreméin to be elucidated. .

!

. This discussion has been written with the assumption that the mark and

| recapture method of population estimation was applicable. The accuracy of
" this meihod of éstimatidn is flawed in the folldwing ways:

; 1) The marking and recapture periods used with this method were at least

26 days in length, (page 7). Immigration that occurred during a recapture
period would have diluted the proportion of marked birds, and would have |
' beeﬁ included at least in part in the population estimate for the
:ﬂ preceding marking period. Such an estimate would have prematurely shown
A';'immigration.' Therefore the timing of the changes in the population size

in either study area is less precise than would have been preferred.

- 2) Consistency of daily samples varied; and unusualiy large numbers of marked

individuals seen on a few days affected the estimate significantly, as
“shown by the October estimate for Area 1, (see page 21).

It’was,not possible to examine the population flux by looking at movements

Albf individual colour-ringed Herring Gulls because there were not enough

Aresightings of these individuals and there were too few marked birds available.

The mark and recapture population estimates did illustrate the changes in

the size of the Herring Gull populations in the study areas and the general

- timing of these changes. These estimates can certainly act as a basis for

more detailed studies on the movements of Herring Gulls along the Cleveland
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Summary

A census of the Herring Gulls breeding along the Cleveland and
Yorkshire coast was conducted during 1978 and 1979. 4969 pairs of
Herring Gulls were observed nesting on cliffs; and 666 pairs were
found nesting-on buildings in towns.

This 1978-1979 census of breeding Herring Gulls was compared with
that in ‘Operetion Seafarer' during 1969-1970 and the 1976 survey
of gulls nesting on buildings in Ireland and Britain, (Monaghan and
Coulson 1977). Over the last ten years on the Cleveland and
Yorkshire coast, (i) the cliff nesting populahion has grown at a
rate of 3% per anhum; (ii) the town nesting popuiation has had a
growth rate of 22% per annum, and has increased from 3% to 127 of
the coastal populaiion; and (iii) the overall'pOpulation has grown
at a rate of 4L¥ per annum.

The nﬁmber4of Herring Gulls nesting along particular portions of
cliffs in 1978 were compared with that of Herring Gulls nesting along

the same areas in 1979. There were large variations of -20 to +60%

in the numbers from 1978 to 1979; although these same areas showed

less than 6% per annum growth over the prévious ten years. This

suggested that breeding Herring Gulls may move nesting sites from

‘year to yeer, or that the number of recruits and non-breeding adults

varied from one year to the next according to environmental conditions;

but further studies are needed to confinn these hypotheses.

vHerrlng uulls present between Redcar and Black Nab, south of Whitby,

(Area l), and those between Black Nab and Flley Brigg, (Area 2),

" were observed throughout the year July 1978 to July 1979.

(1) Observatlons 1ncluded information on colour-ringed Herring
Gulls as well as Herring Gulls without rings; and the types of

data collected and the locations of sighting areas were discussed.
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(ii) A-m;rk and recapture ﬁethod'for estimation of population

_ size was discussed.

(iii) The year July 1978 to July 1979 was divided into "marking
periods"-aﬁd "sighting periods"; and the method used for this
‘was discussed.

The behaviour of 1st and 2nd year Herring Gulls was compared with

that of:Herring Gulls older than 2 years.

(i) In Area 1, the proportion of lst and 2nd years in observation

_ samplés decreased from 31% (July-September) to 177 (May—July);
and this décrease was significantly greater than that expected
~for the higher mortality rate of lst years comparéd with dlder
birds, 31% to 26%. This suggested that the;e was more move-~
men£ of 1st and 2nd year birds out of this area than there was
of Herring Gulls older than 2 years.

(ii) The proportion’of-lst'and énd years in observation sightings
in Area 2 decreased from 27% to 23%, which did not differ

4significantly from the expectéd decrease due to the high mortal-
’ity rate of 1lst year birds. This suggested that there was not.
~any differential amounts of mévement in or éut of the area
.between'fhe age classes.

(iii) The age ratios in samples taken during each marking period
(in each study area), when tested for uniformity usihg the
ﬁgltest 4id not show homogeneity. This indicated that the
behaviour of 1lst and 2nd year birds was not identical to that
of Herring Gulls older than 2 years; and the lst and 2nd &ear
birds data was separated from that of the older birds data for

use in later mark and recapture population estimates.
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(iv) Hesighting probabilities for the two age classes were calcuiated

| . for each study area. The probability of resighting a colour-
ringed Herring Gull older than 2 years more than once on
different days, (0.51 M 0.04 in Area 1 and 0.40 : 0.0k in Area 2),
was gréater than the probability of seeing a colocur-ringed lst
anﬁ’an year Herring Gull again, (0.32 £ 0.05 in Area 1 and
0.20 2 0.13 in Area 2); and this indicated that some lst and
Zﬁd year birds frequented the observation sites less consis-
tently and moved around more than the older Herring Gulls.

The probability of sighting either aged individual 3 or more
times on différent days was equal, which indicated that a portion
of the 1lst and 2nd year birds visited the observation sites as
consistently as the older Herring Gulls.

(v} vThese'results suggested that Herfing Gulis older than 2 years
may have been‘more consistent in their behaviour than some-of
the,lst>and 2nd year Herring Gulls due to specialized feeding
bonlder Herring Gglls.

(i) Mark and recapture population estimates for Herring Gulls older .
than 2 years in Area 1 and Area 2, during each mérking pericd,
were calculated and discussed.

(ii) The age composition of the breeding season Herring Gull pop-
glationbwas determined and a life table was constructed for
each study area using the observed growth rate of the overall
Cleveland and Yorkshir; coastal breeding population (h% per
annum).

(iiii Bréeding season population estimates were derived from the life
tableS‘énd the known breeding population for each study area;
and these were compared with mark and recapture populatién
estimates during July to September/Uctober and late March to

April.
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(i?)‘ These results showed the following:

(a)

(b)

In Area 1, the mark and recapture espimated population
level of Herfing Gulls older than 2 yearé'did not changg
éppreciably between July to Séptember and December to mid-
January, (6507 1318 to 85L9 1 2003), and remained.
approximately eqﬁivalent to thaﬁ estimated for the breeding
season‘population, (6707 to 6753). It dropped, by approx-

imately 47%, from that during July to mid'-January to that

" during late January to April, (3612 % 488 to 3850  588).

This late January to April level wasAsignificantly lower
than that estimated for the breeding season population;

and this indicated that a portion of the population preSent
in Area 1 during this period did nqt visit the observation
sites, which suggests that there were loafing and feeding
sites in Area 1, other than thé observétion sites, where
the unobserved portion ofAthe populaﬁion could be found,
such as beneath the cliffs or out at sea.

In Area 2, the mark and recapture estimaﬁed population
level of Herring Gulls older than 2 years did not -change
significantly betwéen July to Cctober and February to early
March, (5306 © 795 to 8167 1 210L), and was at least 257

higher than that estimated for the breeding season popul-

" ation. The level dropped by approximately 50% from that

during July to October, (7822 I 1358), to that during late
March and April, (3830 : 731, which did not differ signif-
jcantly from the level estimated for the breeding ssason

population, 4055 to. 4083).




- b6 -

7. Mark and recapture population estimates for 1st aﬁd 2nd year Herring
Gulls in Area 1 and in Area 2, during each marking period, were
calcuiated énd discussed.

(i) In Area 1, the estimated population levél decreased by at least
50% from that during October, (3368 : 81L), to that during December
to mid-January, (1145 ¥ 329), and from that during July to
November, (1982 ¥ 330 to 3368 I 814), to that during late March

102)

I+

‘and April,’(QlL

(ii) In Area 2, the estimated population level during November to
mid-January, (1153 z 435), did not differ significantly from
that durihg late March and April, (1000 2 '576). Estim;tes could
not be calculated for July to October and February to eariy

March; and more information is needed to confirm that no changes

occurred in the population level through the year.

8. The ratio of.lst and.Zhd years to Herring Gulls older than 2 years
in the estiﬁéted poﬁulation level during each marking period was
calculéted; and the meihod used was discussed. These ratios were
‘compared with those observed in sighting samples during the same
periods. -

(ij In Area 1, the following results were found:

(a) The ratios in the estimated populatidﬁ levels during July
to September (12.2-38.6%), November (8.8-38%), December to
mid-January (6.4-22%) and late March to April (12.4-29.6%)
overlappéd those in the observation samples (31.2 Z 0.82%,
17.9 L 0.58%, 19.1 M O.?h% and 15.0 :AO.68% respectively).
No comparison was possible for late January to early March.
During October, the ratio in the estiméted population,
(27f8—65.h%), was highér than that in ébservation samples,

(26.0 I 0.89%).
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This ‘suggests that during October the 1st and 2nd year
Herring Gulls that visited the observation sites were

more dilute and moved around more beyond the-observation

sites than the Herring Gulls older than 2 years that visited

the observation sites; but during July to September, November,
December to-mid-January and late March to April, gulls of
both age groups in tﬁe observed population probably moved
around similarly.

Tﬁe ratio in the estimated population level peaked at
27.8-65.4% during October and then decreased to 12.4-29.6%
during late March and April; and this corresponded with a
significant decrease (p¢0.02) in the ratio observed in
sighting samples from 26.0 ¥ 0.897 in October to 15.0 % 0.68%
in late March and AprilQ This indicated that there probably
was mére movement away from the observation sites in Area 1
amongst 1lst and 2nd years than there was amohgst Hefriﬂg

Gulls older than 2 years.

(ii) In Area 2, the following results were found:

(a)

The ratios in the only two estimated population levels
available, November to mid-January (3.8-35.4%) and-late

March to April (0-47.6%), overlapped the ratios found in
observation samples during the same time periods (25.8 I 0.62%
and 2.6 = 0.71% respectivel&). This suggested that the

1st and 2nd years and the Herring Gulls older than 2 years

observed during these months moved around similarly; but

‘more information was needed to determine whether the ratios

in the observation samples represented the ratio in the

‘observed popuiation during July to October and February to

early March.
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(b) The ratio in the estimated population level during Névember
to-mid-Jahuary overlapred that during late March and.April
(values shown above); and the ratios in the observation
samples duriﬁg these periods (also shown above) also did
not differ significantly. It had previously been shéwn‘that
thé ratios in the observation samples suggested that there
was no change in the proportion of the two age classes

" throughout the year (see 5.ii); but it was not poséible to
confirm this from the estimated population ratios.

9. The proportion of marked to unmarked birds in samples following each

marking.périod was examingd in Herring Gulls older than 2 years; and

the method used was discussed.

(a) In Area 1, there was a significant decrease (p<0.02) in the
proportion from that before 19 December (20.81 I 4.51 marked
birds per 1000 birds with visibié legs) to that after 17 January
(Leh5 z 2.10) following the October marking period, and from thét
before 7 November (5.97 1 2.45) to that after 12 June (0.69 2 0.83)
following the July to September marking period. Possible causes
of change in tﬁe pfobortion of marked to unmarked birds were
discussed. These results suggested that there was no imﬁigration
into Area 1 betﬁeen early October and late December, and during
January there probably was immigration of unmarked birds into
Area 1 that did not leave béfore 23 July (when sampling ceased).

(b) There were no significant changes in the pfoportion of marked
to unmarked Herring Gulls following any of the marking periods
in Area 2. This indicated that there probably was no immigration
into Area 2'after the eﬁd of the first marking period, 30 October,
until the end of June when sampling ceased, and sugrested that
the birds associated with the local breeding colonies were present

in Area 2 from the beginning of November ornwards.
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The findings from the changes in the proportion of marked to unmarked

birds were compiled with those from the changeé in the mark and

recapture population estimates and with information on resightings of

marked individuals to determine the movements of herring Gulls older

ihan 2 years throughout thé year in each study area. This showed

the following: | |

(a) A portion (size unknown) of the Herring Gulls present during
the breeding season left Area 1 before Cctober, wintered else-
where and returned during January; and the rest of those present
during the breeding season remained in Area 1 throughout the year.

(b) A group (size unknown) of Herring Gulls associated with non-local
cblonies entered Area 1 before Uctober, wintered in the area and

then left during December to Mid-January.

"(c) The Herring Gulls present in Area 2 during the breeding season

were in the area from November onwards. If any of them left the
area and returned, they did so before November, but it was not
possible to determine whether*any movement occurred befcre
vNovember.

(d) Approximately 4000 Herring Gulls associated with non-local
colonies entered Area 2 befcre November, wintered in the area
and left during February and early March.

The changes in the'hark and recapture estimated population level

were examined together with the changes in the proportion of 1st and

2nd years in the estimated population and in the observation samples

to.detérmine the movémenté of 1lst and an year Herring Gulls throughout

the year in each stﬁdy area. This showed the follbwing:

(a) At least 50%, or approximately 1000 1st and 2nd years present
during Julyvto November moved out of the observed population in

" Area 1 by late March to April.
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There was more movement of 1lst and 2nd years out of the observed
ropulation in Area 1 than there was of older Herring Gulls; but
it was not known whether this movement of lst énd42nd year birds
.was out of Area 1 or to sites within Area 1 beneath the cliffs
or out at sea.

(b) No changes were oﬁserved inthe 1lst and 2nd year population in
Area 2 throughout the year; but more informstion is needed to
confirm that no changes actually occurred.

Fufther studies that would provide more details on the movements of

Herring Gulls in these study areas were discussed.

Examination of the movements of colour-ringed individuals showed that

75% of those observed in Area 1 remained in Area 1, 70% qf those

observed in Area 2 remained in Area 2 and smaller percéntages were

observed to have moved furﬁher afield.

The median of the furthest distance that a.colour—ringed individual

was observed to have travelled, for all colour-ringed Herring Gulls,

was determined to be 5.9kr.; and this suggested that most individuals
travelled short distances.

The furthest resightings of colour-ringed individuals were examined;

and from this a disperSal rete was calculated, and the method used

was discussed. There was one short range dispersal movement up to

130 km., with a dispersal rate of r = 0.651 :.O.QZL; There was a

different mévement over distances greater than 130 km., which may

have involved winter dispersal; out further infonnation was needed

to confirm this.

The growth rates of the colonies on cliffs (3% per annum) and of the

overall breeding population (L% per annum) along the Cleveland and

Yorkéhire coast were much lower than that of othér arzas in Britain

?

(which averégé 13% per annum); and this suggested that these long
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established coastal colonies have a high density, closer to satura-
tion than most other British colonies, and have a surplus of young

i
birds recruited into colonies elsewhere.

The growth rate of the Cleveland and Yorkshire coastal town colonies'

(22% per annum) was much higher than the highest rate of growth likely

" for a population without immigration of recruits (14% per annum;; and

this sﬁggested that there was considerable recruitment into the town
colonies of young Herring Gulls reared in the local cliff colonies.
The differeﬁces between the movements of the locally breeding Herring
Gulls in Area 1 and Area 2 sﬁggested that there were at least two
separate breeding groups betwezn liedcar and Filey Brigg.

The timing of the immigration of Herring Gulls older than 2 years into
both Areas 1 and é during the early autumn suggested that these birds

were from Scotland or N.E. England.

The difference between the times of the return movements of immigrants

observed in the two areas (Area 1 - January, Areé 2 - February and
early March) suggested that the immigrants that.wintered in the two
study aréés were two separate groups originating from different
breeding areas.

The gene flow in the breeding population on the Cleveland and Yorkshire
coasi and thevproblems involved in studying such a population were

discussed.
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APPENDIX 1

Distribution cf nesting Herring Gulls between Saltburn and Bridlington,
on the Yorkshire and Cleveland coast, 1978-1979.

Location

Teesmouth to Saltburn

Saltburn to Huntcliff
Huﬁtcliff to Seal Goit

Seal Goit to Skinningrove
Skinningrove.to White Stones
White Stones to Boulby
Boulby to Cowpar

Cowbar Cliffs

Cowbar Buildings
Staithes Buildings

Staithes to Port Muigrave

- Port Mulgrave to Lingrow Knock

Lingrow Knock to Runswick

Runswick Buildings

Runswibk to Kettleness
Kettleness to Loop Wyke
’ Lodp Wyke to Sandsend

Sandsend to Whitby

0.S. map ref.

NZ670217-
NZ690218

NZ690218-
NZ700217

NZ700217-
NZ711204

NZ2711204-
NZ748201

NZ274,8201~
NZ764192

NZ764192-
NZ783191

NZ783191-
NZ781189

NZ782189

NZ782187

NZ785188-
NZ799177

NZ799177-
NZ809169

NZ809169-
NZ810160

NZ810160

NZ810160-
NZ832163

NZ832163-
NZBLBLL7

NZ8L8147~
NZ860130

NZ860130-
NZ899116

Observation Number of

date pairs

0

23/6/78 182
22,23/6/78 198
22/6/78 25
9/6/78 357
7/6/78 398
21/6/78 160
26/5/78 A

, 21/6/78 15
* May-June/78 121
6/6/78 29
3/5/718 17
27/7/78 28

3/5 & L/7/78 15
3/5 & L/7/78 51
L/7/78 365
19/L/78 - 31
5/7/78 0
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Location

Whitby Buildings

Whitby to Saltwick

Saltwick to lighthouse near
Black Nab

Lighthouse to Maw Wyke Hole

Maw Wyke Hole to Homerell Hole

Homerell Hole to Kobin Hood's Bay

Hobin Hood's Bay Buildings

Robin Hood's Bay to 0ld Peak
Ravenscar

‘Ravenscar to Blea.Wyke

Blea Wyke to Pétara Point
‘éetarvaoiﬁt'tq Cloughtﬁn-Wyke
Cloughtgn4Wyke

‘Hunédale Point to Léng N;b

Long Nab to Scarborough

Scarborough Buildings

Castle Cliff, Scarborough
Castle Cliff to Osgodby Point

Osgodby Point to Yoris Nab

- 78 -

0.S. map ref.,

NZ900110

NZg02115~
NZ2916114

NZ916114-
N2928103

N2928103-"
NZ94208L,

NZ94208L-
NZ95707Q

NZ957070-
NZ9540.8

NZ951054

NZ954048~
NZ980024

NZ980024~
NZ987017

NZ987017-
NZ992015

NZ2992015-
TA006989

~ TAO06989-

TA021953

TAOR1953-
TA0269L48

TAO26948~
TAO30940

TAO30940~
TA036906

TAOL 2885

-TAO50895~

TA053890

TA053890-
TAO65854

TAO6585/—
TAO858L3

Observation  Number of
date _pairs
May-June/78 299
s/ 89
-7/7/78 219
19/7/78 100
21/7/78 77
20/17/78 102
5/6/78 L3
12,17/5/79 12
13,17/5/79 165
14/5/79 30
1L/5/79 0
15/5/79 13
21/6/79 107
2i/6/79 117
ie/5/79, 0
May/June/79 172
21/6/79 66
May/79 0
2L/5/79 93
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“Location
Yons Nab to The Wyke
The wyke to Filey

Filey Buildings

Filey to Speeton
Speetop Gap to Dulcey Dock
Dulcey Dock to Buckton Cliffs
‘Buckton Cliffs to Bemptén Cliffs
Bempton Cliffs to Gull Nook
Gull Nook to Lifeboat Station
Lifeboat Station to Stottle
Bank Nook -

Stottle Bank Nook to Head Farm

Head Farm to Bridlington

0.S. map ref. Observation

TAO858L3~-
TA100831

TA100831-
TA119800

TA119800

TA119800-
TA150757

TA150757~
TA168748

TA168748-

TA182746

TA182746-

TAL93744

TA193744~
TA222727

TA222727-
TA239720

TA239720-
TA254713

TA254713-
TA252697

TA252697-
TA194678

Number of
date pairs
- 29/5/79 67
29/5/79 L51
29/5/79 1
29/5/79 0
25/6/79 200
21/6/79 193
20/6/79 53
12/6/79 566
12/7/79 39
12/7/79 258
A28/6/79 36
28/6/79 0
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APPENDIX 1la
Counts taken of cliff colonies censused both in 1978 and 1979. :
“Location ‘ 0.S. map fef . Observation Number of
' ’ A o date pairs
Saltburn to Skinningrove ~  NZ670217- - 22-23/6/78 405
- | o NZ690218 | .
12/6/79 1325
Bias Scar to Cowbar = NZ766191- - 21/6/78 L1
C .+ Nz783191 ' o
L . 25/6/79 63‘
e . . . ) . . . :
Cowbar Cliffs .- = - - NZ783191- 21/6/78 %
| . NZ781189 '
25/6/79 - . 101 .
Cloughton Wyke / D © TA021953- W/ | 78
[ . TAO69L8 | , R
g - 21/6/79 107
Castle CLiff o . TAO50895- 13/7/78 - 41
/A | TA053890 . S
FA R /e, 66
|
] i
, I
iy i :
|
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AFPENDIX 2

The number of Hérring Gulls present and
the number with visible legs in each sighting sample.

Area 1
Date Number of Number with Percentage of
Herring Gulls Visible Legs Herring Gulls
with Visible Legs

5.7 178 118 102 A . 86
7. 7.78 343 219 6L
27. 7.78 12 9 75
11. 8.78 300 270 90
31. 8.78 950 270 28
2. 9.78 555 172 31
7. 9.78 L34 89 21
19. 9.78 508 246 48
29. 9.78 215 163 ' 76
3.10.74 643 270 L2
4.10.78 337 . 285 85
6.10.78 76 71 93
9.10.78 333 205 62
12.10.78 400 288 72
16.10.78 Lk, 27 6
1.11.78 718 31 L
7.11.78 996 932 9
10.11.78 1305 379 29
14.11.78 175 55 .31
16.11.78 25 20 80
21.11,74 1200 8LL 70
27.11.78 21 21 100
5.12.78 347 321 93
13.12.78 1248 934 75
- 19.12.78 85 55 65
17. 1.79 1158 488 42
25. 1.79 318 169 - 53
31. 1.79 . 711 ' 650 : 91
8. 2.79 ' . 265 186 70
9. 2.79 832 585 70
27. 2.79 567 322 >7
1. 3.79 ‘ 629 566 90
6. 3.79 299 160 : Sh
8. 3. 79 sl 114 79
14. 3.79 120 120 100
30. 3.79 . 383 258 67
3. 4.79 812 6L6 80
5. L.79 - 77 58 75
9. 4.79 431 22l 52
12. L.79 80 : 80 100
20. 4.79 Sh o4 . 100
2% 4.79 - 180 80 "
26. L.79 618 288 L7
2+ 5.79 . 354 175 ' L9
17. 5.79 143 106 ‘ 4

23. 5.79 92 ' 8; ' | 89
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Date Number of Number with Percentage of
Herring Gulls  Visible Legs Herring Gulls
with Visible Legs

30. 5.79 2L5 169 69
6. 6.79 . 200 185 93
12. 6.79 75 Ly 59
19. 6.79 350 280 80
21. 6.79 550 330 60
25. 6.79 295 181, 62
28. 6.79 450 200 L
29. 6.79 150 300 67
e 7.79 300 250 83
23. 7 79 10O 200 50
23370 13831

Mean Propoftion of Herring Gulls with Visible Legs.

gel
it

0.592 X 0.003

jol
L]
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Appendix 2. /Contd...

Area 2
Date Number of Number with Percentage of
Herring Gulls Visible Legs Herring Gulls
' with Visible Legs
21. 7.78 Sh 33 61
16. 8.78 800 400 50
5. 9.78 526 450 86
7. 9.78 39 -39 100
19. 9.78 30 30 100
29. 9.78 100 50 50
4.10.78 80 70 88
6.10.78 634 130 ' 21
23.10.78 1050 27 3
1.11.78 230 180 78
0.11.78 - 288 255 89
L.11.78 551 Lel, 77
6.11.78 - 814 360 Li
5.12.78 1010 713 71
19.12.78 752 652 87
17. 1.79 1402 191 14
8. 2.79 151 Uk 95
9. 2.79 385 342 89
27. 2.79 _ 308 110 36
1. 3.79 - 42 29 - 69
6. 3.79 239 . 183 77
8. 3.79 196 159 81
13. 3.79 932 L8L 52
2h. 3.79 - 228 95 L2
30. 3.79 150 80 53
5. 4.79 - 302 203 . 67
12. 4.79 : 810 329 41
20. L4.79 775 273 - 35
23. L. 79 436 274 63
26. L.79 330 95 29
- 12. 5.79 2L 18 75
15. 5.79 145 142 98
16, 5.79 170 118 69
17. 5.79 o - 26 26 100
12. 6.79 968 381 39
19. 6.79 500 L75 95
21. 6.79 - 180 164 91
29. 6.79 1867 - 764 C 41

17527 8895

p = Mean Proportion of Herring Gulls with Visible Legs.

p = 0.508 I 0,004
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AFPENDIX 3

The proportion of 1st and 2nd year Herring Gulls in each sample.

Area 1
Date Number of Number of Percentage of
' 1st and Herring Gulls 1st and 2nd year
2nd year older than birds in sample
Herring Gulls 2 years :
5. 7.78 55 63 L7
Te 778 220 123 A
27. 7.78 3 9 ' 25
11. 8.78 L5 255 , 15
31. 8.78 . 230 720 2l
2. 9.78 - 111 L 20
7. .9.78 - 174 260 L0
19. 9.78 167 341 33
29. 9.78 . ' 151 . 65 70
3.10.78° 168 L75 .26
4.10.78 54 283 16
6.10.78 . L0 .36 53
9.10.78 40 293 12
12.10.78 72 328 . 18
16.10.78 111 333 25
1.11.78 Wy 574 . 20
7.11.78 139 857 . VA
10.11.78 - 222 1083 - 17
14.11.78 54 121 31
16.11.78 L , 21 S 16
21.11.78 227 973 ' 19
27.11.78 8 _ 13 . 38
5.12.78 61 286 ' 18
13.12.78 331 _ °17 . 27
19.12.78 7 78 8
17. 1.79 o139 1019 ‘ 12
25. 1.79 52 266 16
31. 1.79 - 10 606 15
8. 2.79 LO 225 15
9. 2.79 125 707 ' 15
27. 2.79 - 125 Lu2 22
1. 3.79 115 - 514 18
6. 3.79 71 228 2l
8. 3.79 21 123 - 15
4. 3.79 12 108 10
30. 3.79 63 320 : ) 16
3¢ 479 67 - Th5 8
- 54 479 o 77 : 0
9. 4.79 101 ' 330 23
12. 4.79 15 65 ' 19
20. 4479 0. 5k 0
23. 4.79 - 10. 170 6

26. 4.79 146 172 ‘ o2
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Appendix 3. /Contd...

Area 1 (Contd.)

Date Number of Number of Percentage of
1st and Herring Gulls 1st and 2nd year
2nd year older than birds in sample
Herring Gulls 2 years

2. 5.79 66 288 19

17. 5.79 2L 119 17
23. 5.79 2 90 2
30. 5.79 35 210 VA
6. 6.79 50 150 25
12. 6.79 16 59 21
©19. 6.79 100 250 29
~21. 6.79 120 430 22
25. 6.79 L7 - 248 16
28. 6.79 50 4LOO 1
29. 6.79 36 L14 8
Le 7.79 80 220 27
23. 7.79 55 345 -
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Appendix 3. /Contd...

Area 2
Date Number of Number of Percentage of
: 1st and Herring Gulls "1st and 2nd year
- 2nd year older than birds in sample
Herring Gulls 2 years
21. 7.78 0 54 0
16. 8.78 160 640 ' - 20
5. 9.78 105 L21 20
7. 9.78 10 29 26
19. 9.78 0 30 . 0]
29. 9.78 50 50 : 50
4.10.78 16 64 20
6.10.78 254 380 L0
23.10.78 - 33 17 66
. 1.11.78 37 193 16
10.11.78 h 214 26
14.11.78 168 383 o 30
16.11.78 277 537 34
- 5.,12,78 - 252 758 25
19.12.78 144 608 . 19
17. 1.79 350 : 1052 25
8. 2.79 22 ‘ 129 15
9. 2.79 61 ' 324 16
27. 2.79 97 211 .3
1. 3.79 6 36 1,
6. 3.79 109 . 130 : - L6
- 8. 3.79 51 U5 _ 26
130 3.79 196 - 736 21
2he 3.79 L6 182 20
30. 3.79 , 12 138 8
5. 4.79 60 ‘ 22 20
12. 4.79 . 219 591 ‘ .27
20. 4.79 240 535 31
23. L.79 12z ; 314 28
- 26, L.79 43 287 13
~12. 5.79 7 17 29
13. 5.79 : .0 3 0
15. 5.79 43 102 30
16. 5.79 28 2 ' ' 16
17. 5.79 . 10 16 38
12. 6.79 389 579 4O
19, 6.79 75 425 15
21. 6.79 63 117 35

29. 6.79 317 1550 17
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APFENDIX 4

The observed proportion of 1lst and 2nd year birds
in samples of Herring Gulls with visible legs.

Area 1
Sample date Number of ’ Number of Percentage of
Herring Gulls 1st and 2nd 1st and 2nd
with visible legs year birds year birds
29. 9.78 163 114 70
3.10.78 270 70 : 26
4.10.78 - 285 L6 16
6.10.78 71 - -
9.10.78 205 26 13
12.10.78 288 52 18
16.10.78 27 7 26
1.11.78 31 6 19
7.11.78 932 - -
10.11.78 379 67 18
14.11.78 55 17 ‘ 31
16.11.78 20 3 15
21011.78 ) 8[4.1& - _ . had
27.11.78 21 8 38
5.12.78 321 - 58 . 18
13.12.78 934 - _ -
19.12.78 55 Lk B
17. 1.79 - 488 L 1
25. 1.79 169 27 16
31. 1.79 650 - -
8. 2.79 186 26 1
9. 2.79 585 - . 87 15
27. 2.79 322 48 15
1. 3.79 566 102 18
6. 3.79 160 38 2l
8. 3.7 11 17 15
14e 3.79 120 12 10
30. 3.79 ' 258 41 : 16
3¢ 4.79 6L6 - -
5. k.79 58 o 0
9. L.79 224 52 23
12. L.79 80 15 : .19
20. L4.79 54 0 ' 0
23+ 479 80 5 . 6
26. L.79 : 288 69 2L
2. 5.79 175 33 19
17. 5.79 106 - : -
- 23. 5.79 82 ‘ 2 : 2
30. 5.79 ' 169 - - -
6. 6.79 ' 185 ' L6 25
12. 6.79 : LL 9 ' 20
19. 6.79 280 81 29

21. 6.79 330 73 22
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Area 1 (Contd)

Sample date Number of Number of Percentage of
Herring Gulls 1lst and 2nd 1st and 2nd
with visible legs year birds - year birds

25. 6.79 _ 184 29 16

28. 6.79 200 22 11

29. 6.79 300. 2L 8

Le 7.79 250 67 27
23. 7.79 200 28 14
Area 2~

8. 2.79 144 22 15

9. 2.79 342 55 16
27. 2.79 110 34 31
1. 3.79 29 L 14

6. 3.79 183 80 L

8. 3.79 159 A _ 26

- 13. 3.79 484 - -

2h. 3.79 95 19 20

30. 3.79 80 6 8

5¢ Le79 : 203 41 20

12. 4.79 329 - ' -

20. 479 273 85 , 31

23+ 4.79 274 75 27

26. L.79 95 12 13

12. 5.79 18 5 28

13. 5.79 3 0] A 0

15. 5.79 142 43 A 30

16. 5.79 : 118 19 16

17. 5.79 - 26 A 10 38

12. 6.79 . 381 152 L0

19. 6.79 ) 475 - -

21. 6.79 ' 164 _ 57 A 35

29. 6.79 761 130 17
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AFPZNDIX 5

The distribution of the ratio of the
provortion of lst and 2nd year birds among Herring Gulls present:
proportion of 1lst and 2nd year birds among Herring Gulls with visible legs.

Area 1
Dates of Number Mean of S.D. of Dates of - Dates of
samples of samples the ratio the mean freak samples samples where
: that where ratios where
omitted unavailable
29.6.78 38 0.39 0.083 . 19.12.78 6.10.78
through 17. 1.79 7.11.78
2307079 21011078
' 13.12.78
31. 1.79
3. L.79
17. 5.79
30. 5.79
Area 2
8.2.79 . 19 1.01 0.016 13.5.79 13.3.79
through : . _ 12.4.79
29.6.79 19.6.79
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APPENDIX 6A

The recoveries of marked lst and 2nd year Herring Gulls
from each "marking period" in Area 1 and Area 2.

Area 1

Date Number of Number of 1lst and 2nd year birds
1lst and 2nd year marked between the following dates,
Herring Gulls resighted.
with visible legs 5. 7.78 29. 9.78 1.11.78 27.11.78
to to  to to
28. 9.78 30.10.78 23.11.78 18. 1.79
29. 9.78 114 2
3.10.78 70 0
4.10.78 L6 o
6,10.78 37 1l
'9.10.78 26 0
12.10.78 52 3
16.10.78 7 0
1.11.78 6 0
7.11.78 131 9 I
10.11.78 65 1 1
14.11.78 17 1 0
16.11.78 3 0 0
21.11.78 160 - 7 2 _
27.11.78 . 8 0 0 0
5.12.78 - 58 0 0 0
13.12.78 252 6 1 8
19.12.78 Li 0 0 0
17. 1.79 L 0 0 0
25. 1.79 ' 27 2 0 0 0
8., 2.79 26 0 0 0 0
9. 2.79 - 87 3 2 3 2
27. 2.79 . - 48 0 0 0 0]
1. 3.79 102 0 0 0 0
6. 3.79 - 38 1 0 0 0
8. 3.79 17 0 0 C 0
4. 3.79 12 1 0 1 2
30. 3.79 , L1 -0 0 0 0
3. L.79 52 2 1 2 1l
5. L.79 0 0 0 . .0 0
9. 4.79 52 0 0 0 0
12. 4.79 : 15 2 0 1l 0
20. L.79 - 0 0 0 0 0
23. 479 5 0 0 0 0
26. L.79 69 1 1 1 0
2. 5.79 33 0 0 0 0
17. 5.79 18 0 0 0 0
23. 5.79 2 0 0 0 0
30. 5.79 2L 0 0 0 0
6. 6.79 - L6 1 0 0 0
12. 6.79 9 0 0 0 0
~19. 6.79 81 3 1 3 1




-9 -
Appendix 6A. /Contd...

Area 1 (Contd)

Date Number of Number of 1st and 2nd year birds

1st and 2nd year marked between the following dates,
Herring Gulls resighted.
with visible legs 5. 7.78 29. 9.78 1.11.78 27.11.78
to to to to
28. 9.78 30.10.78 23.11.78 18. 1.79
- 21, 6.79 .73 3 0 2 2
25. 6.79 29 1 0 1 0
28. 6.79 22 0 0 0 0
29. 6.79 2L 1 1 1 1
Le 7.79 67 2 0 1 0
23. 7.79 28 0 0 0 0
Date Number of Number of 1st and 2nd year birds
1st and 2nd year marked between the following dates,
Herring Gulls resighted.
with visible legs 25. 1.79 . 3.79
to to
8. 3.79 26. L.79
1L. 3.79 12
30. 3.79 41
3. L.79 52
5¢ L.79 0
9. 4.79 52
12. L.79 15
20. 4.79 0
3. 4L.79 5
26. L.79 69
2. 5.79 33 0
7. -5.79 18 0
23. 5.79 2 0
30. 5.79 2l 0
6. 6.79 L6 0
12. 6.79 -9 0]
16. 6.79 81 1
21. 6.79 73 0
25. 6.79 29 1
28. 6.79 22 0
29. 6.79 2L . 0
Le 7.79 67 1
23. 7.79 28 _ 0
‘ 0 3
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Area 2
Date Number of Number of lst and 2nd year birds
1st and 2nd year marked between the following dates,
Herring Gulls resighted.
with visible legs 21. 7.78 1.11.78 8. 2.79 13. 3.79
. to to to to
A 30.10.78 18. 1.79 8. 3.79 23. L.79
8. 2.79 22 0
9. 2.79 55 0
27. 2.79 34 0]
1. 3.79 A 0
6. 3.79 80 0
8. 3.79 Ll 0
13. 3.79 102 1
2L. 3.79 19 0
30. 3.79 6 0
5¢ 479 L1 0
12. 4.79 89 2
20. 4.79 85 0]
23. 479 75 1
26. L.79 12 0 0
12. 5.79 5 0. 0
13. 5.79 0 0] 0]
15. 5.79 43 0 0
16. 5.79 19 0 0
12. 6.79 52 0 0
19. 6.79 71 0 0
21. 6.79 57 0 0
296 6079 130 _ l - ;L_
: 0 5 0 1
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APPENDIX 6B

. The recoveries of marked Herring Gulls older than 2 years

Area 1

Date

9.78
0.78
0.78
0.78
0.78
0.78

29.
3.
Le
6.
9.
12
16
1

.

Ol ol =l el =

1.78

7.11.78
10.11.78
14.11.78
16.11.78
21.11.78

- 27.11.78

5.12.78
13.12.78
19.12.78

17. 1.79

25. 1.79
31. 1.79

8. 2.79

9. 2.79
27. 2.79
1. 3.79
6. 3.79
8. 3.79
U. 3.79

.

5-

.

12.
20. -
23.
26.

R e N O e v
*

2~ <3 < =)~ T~ 2

BV OO0D OO0V

’_J

N
. . L )
L] . L]

N
W
\n
~3
0

30. 5.79

0078 :

Number of
Herring Gulls

older than 2 years
with visible legs .

L9
200
239

180
236
20
25
802

. 315

38
17

684

263
682
51

429

553
160
498
274
L64
122

97
108
217
o9L

172
65
Sk

219
142
88
80
145

from each "marking period" in Area 1 and Area 2.

Number of Herring Gulls
older than 2 years
marked between the following dates,

sighted. :
5. 7.78 29. 9.78 1.11.78 27.11.78
to to to to

28, 9.78 30.10.78 23.11.78 18. 1.79

0
0
0
0
0
1
0
0 0
5 23
1 "
0 0
0 0
L 27
0 0 0
2 0 3
1 21 - 11
0 0 0

1 C 1 2
0 0 0 0
0 L 2 9
0 0 0 0
2 5 2 14
0 0 0 0
1 3 3 0
0 o . 0 1
0 0 0 3
0 2 2 8
1 0 2 10
2 2 3 15
0 0 1 0
1 2 1 2
0 0 0 2
0 0 0 0
0 1 1 0
0 12 13 10
0 -0 0 0
1 1 0 8
0 0 0 1
1 1 0 0
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Area 1 (Contd.)

Date Number of
Herring Gulls older than 2 years
older than 2 years marked between the following dates,
with visible legs sighted.

6. 6.79
12. 6.79
19. 6.79
21. 6.79
25- 6079
28. 6.79
29. 6.79

© he 7.79
23. 7.79
Date
1he 3.79
30. 3.79

3. L.79

5. 479
' 90 I-L079
12. 4.79
20. 4.79
23+ L.79
26. 4.79

2' 5-79 )
17. 5.79
23. 5.79
30. 5.79

6. 6.79
12. 6.79
190 6079
21. 6.79
25. 6.79
28. 6.79
29. 6.79

Le 7.79

' 23. 7.79

139

199
257
155
178
276
183
172

Number of Herring Gulls

5. 7.78 29. 9.78 1.11.78 27.11.

to to to te

28. 9.78 30.10.78 23.11.78 18. 1.

OQOOCOOHrHOOOO
OHFOKFMKFFROOMN
OFFMPPMMDWOON
AAIR VLV ENOIEN I Vi o N e R

Number of Herring Gulls older than 2 years
marked between the following dates, sighted.

25. 1.79 1. 3.79
to to

8. 3.79 26. L.79

CEEFEBUNWOOFROHWNO

78
79
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Area 2

Date -

1.11.78
10.11.78
14.11.78
16011078

5.12.78
19.12.78

17.

8.
.9.
27.
1.
60

8.
130
214.0
30.

5
12.

20.

23.

 26.

12.
13.
15.
16.
17.
12.
19.

21,

29-

1.79
2.79
2.79
2.79
3.79
3.79
3.79
3.79
3.79
3.79
L.79
L.79
L.79
L.79
h.?g
5.79
5.79
5.79
5.79
5.79
6.79
6.79
6.79
6.79

Number of
Herring Gulls

older than 2 years
with visible legs

151

189
297
238
535
528
143
122
287
76
25
103
118
382
7
7,
162
240
188
199
83

13
99

99

16 -

229

- LOL
- 107

634

Number of Herring Gulls

older than 2 years

marked between the following dates,

sighted.

21. 7.78 1.11.78 8. 2.79 13. 3.79
to to to to

30.10.78 18. 1.79. 8. 3.79 23. 4.79

WNNHOOHOMKMFWOHRHFOONOOHOHHOWNNO H N
BHVWEORHOFRWWRNNHOOWNNO O O
NMNNNFOOOQOOOOOONHFOHOO M

NMNOXMOOHOHH

|




- 95 -

—

_ APPENDIX 7

oo . . \

_The ‘proportion of colour-ringed individuals seen more than once
- out of the total number of colour-ringed individuals seen
c in Areas 1 and 2.

' - : _ ‘Area 1 Area 2
Total number of ‘ L22 240
;- colour-ringed ' S
. +individuals seen’
*Number of colour-ringed | 254 - 151
individuals seen more
than once
' . ;
The proportion of 60% 63%
colour-ringed individuals
seen more than once
.»'/l
- Number of colour-ringed 93 -/ om
 individuals seen more _ [
“than once within this ‘
- study. area , o
. Proportion of colour- 16% ‘_. LL%

ringed individuals seen

: V"more than once within

this study area.
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APPENDIX 8

Thé furthest distance between sightings
of a colour-ringed individual Herring Gull,
from July 1978 to July 1979.

sighting locations
for an individual
colour-ringed Herring Gull

- Seaton Carew
Mickleby Tip
Wingate
Coxhoe
Seaton Carew
Hedcar
Mickleby Tip
Loftus Tip
Staithes
whitby
Hawsker
Robin Hood's Bay
Cloughton Wyke
Scalby Mills
Scarborough
Seamer P.P.
Grimsby -
Glasgow
Wingate
Seaton Carew
Loftus Tip
Whitby |

Seamer ?.P.

Distance between
the two locations
(kn)

17.6
16.2
L8.8
53.14
33.6
22 .4,

0.0
10.8

5.9

9.3
1.1
17.6
28.5
33.3
3.6
38.7

115.0

283.0
36.6
25.9

0.0
19.2

4L9.9

Number of colour-
ringed individuals
for which these
two locations were
the furthest apart
sightings

15

57

L6

10

12

o

51
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Appendix 8. /Contd...

Distance between Number of colour-

the two locations ringed individuals
(km) for which these

two locations were

the furthest apart

Furthest apart

sighting locations

for an individual
colour-ringed Herring Gull

sightings

Staithes Coxhoe L9.3 1
" Staithes 0.0 1
Sandsend Robin Hood's Bay 12.8 1
Whitby Seaton Carew 42.9 5
" Whitby 0.0 5

" Whitby Scar 0.5 1

" Scalby Mills 25.0 1

" Grimsby 121.0 1
Whitby Scar Whitby Scar 0.0 7
" Scalby Mills 2L.5 2

" Seamer P.P. 36.2 1

- Robin Hood's Bay Firth of Forth 256.0 1
" Seaton Carew 51.5 2

" Robin Hood's Bay 0.0 6

" Jackson's Bay 14.7 1

" Scalby Mills 16.0 1

" Cornelian Bay 20.8 1

" Seamer. P.P. 2L.2 3

" Wakefield 108.0 1
Cloughton Wyke Seaton Carew 62.7 1
" Cloughton Wyke 0.0 1

" \ Scalby Mills L.8 5

" Cornelian Bay 3.9 -1

K Seamer P.P. 13.4 7
Jackson's Bay Coxhoe 65.6 1
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Distance between Number of colour
the two locations ringed individuals
for which these
two locations were
the furthest apart

Furthest apart
sighting locations .
for an individual (km)
colour-ringed Herring Gull

sightings

Jackson's Bay Hayburn Wyke 5.8 1

" Seamér: P.P. 10.2 5

" Scalby Mills 1.6 2

Scalby Mills MaQ Wyke Hole 19.8 1

" Scalby Mills 0.0 5

" Scarborough 2.2 5

" Seamer P.P. 8.6 15

" Cornelian Bay 5.4 1

" Huil .61.9 1

Scarborough Coxhoe 68.5 2

" Scarborough 0.0 2

" Seamer’ P.P. 7.0 A
Seameg Pulverization :

Plant Glasgow 312.0 1

" Consett 128.0 1

" Coxhoe 94.0 L

= Seaton Carew 75.8 5

" Seamer. P.P. 0.0 34

" Cornelian Bay 5.8 A

" Gristhorpe 5.8 1

" Hull 53.8 1
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APPENDIX Ga

x 2 Test for homogeneity in mark and recapture observations

Area 1

Marking
period

5’ 7078
28. 9.78

29. 9.78

30.10.78°

1.11.78
23.11.78

27.11.78
18. 1079

25, 1.79
8. 3.79

Lh. 3.79
26. 4.79

Area 2

21. 7.78
30,10.78

1.11.78

18- 1079'

8. 2.79

8. 3.79

13. 3.79
23. 4.79

to

to

to

to

to

to

to

to -

to

. 23.

on Herring Gulls 3 years old and older.

Sighting
period

29. 9.78 to

25. 6079 '

1.11.78 to
27.11.78

27.11.78 to
17. 1.79

1.79 to
3.79

25.
.

3979 to
7.79

14.
23.

2. 5.79 to
779

1.11.78 to
29. 6.79

.8. 2.79 to
29. 6.79

13. 3.79 to
29. 6.79

26. 4.79 to
29. 6.79

2.51,

4348

3.173

0.159

5.761

14,429

1.340
7.561
0.392

1.914

NeSe

Degrees
of
freedom

= 0.95p>0.05

p

n.sl

N.S.

NaeSe

n.s.

Number of
marked

Herring Gulls

seen

25

Sk

16

35

52

40

31

L2

13

25
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APPENDIX 9b

% < Test for homogeneity in mark and recapture observations

Area 1

Marking
period

5. 7.78
28. 9.78

29. 9,78
30010-78

1.11.78
- 23.11.78

27011.78
180 1079

25. 1.79
8. 3.79

4. 3.79
26. L.79

"~ Area 2

21. 7.78
30010078

1011078
18. 1.79

8. 2.79
8. 3.79

13. 3.79
23. L.79

to

to
to
to
to

to

to
to
to

to

on Herring Gulls in.their 1lst and 2nd year.

Sighting
period

29. 9.78
31- 1-79

1.11.78
23. 7.79

27.11.78
23. 7.79

250 la79
23. 7.79

1. 3.79
23. 7.79

2. 5.79
23. 7.79

1.11.78
29. 6.79

8. 2.79
29. 6.79

13. 3.79

29. 6.79

26. L.79
29, 6.79

to

to

to

to

to

to

to

to

to

to

Number of
marked

Herring Gulls

seen

33

15

10

5.29

2.08

3-89

0.23 -

insufficient data

Degrees
of
freedom

n.s.

insufficient data




Figure 3. Number of pairs of nesting Herring Gulls on the Yorkshire
' and Cleveland coast, 1978-197G.




