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SUMMARY

1 The.shag, kittiwake and the terns had almost complete
breeding failures, gquillemot and puffin had lower-
than-average successes whereas the breeding outputs 6f
fulmar and razorbill were normal. Failures of
kittiwake ﬁests occurred at all stages of the breeding

cycle and no more than normal broods were neglected.

2 Breeding of shags was late and a large proportion of
the population failed to nest. The reasons are
unclear,

3 Adult survival of all species, except puffin remained

high. The figqure of 84% for the puffin is still lower

than in the 1970s.

4 Sandeels predominated in the diet of shag, kittiwake
and puffin whereas young gquillemots received mainly
medium-sized sprats. Kittiwakes received a wide
variety of prey, including trawler waste. There was

no suggestion that young auks were short of food.




1. BACKGROUND

The Joint Nature Conservation Committee (formerly the
Naturé'Conservancy Council) has a responsibility to advise
on the condition of the natural marine environment.
Seabirds are one of the more important components of this
environment, and Britain has internationally important
populations of several species. JNCC has designed a
programme that will allow the numbers of selected species
of seabirds to be monitored at several colonies. In
addition, selected colonies have been targeted for more
detailed monitoring of reproductive performance and annual
survival rates. These selected colonies are geographically
spread in 6rder to give as full a coverage as possible of
British waters., The Isle of May NNR is a very suitable

site in East Britain.

The Institute of Terrestrial Ecology (ITE) has had a long-
term interest in seabirds on the Isle of May. Since 1986,
ITE has received NCC/JNCC support for a more formalised
seabird monitoring programme. Long-term studies on
ﬁumbers, breeding sugcess,.adult survival, chick growth and
chick food are underway on up to 8 species. Due to the

long period of immatﬁrity and high annual survival rates of

‘seabirds, it is essential that continuity of these long-

term studies is maintained. As part of its Seabird

Monitoring Programme, NCC/JNCC has placed a contract with

ITE to:



(a)

(b)

(c)

(d)

(e)

ensure that the breeding success of fulmar Fulmarus
glacialis, shag Phalacrocorax aristotelis, kittiwake
Rissa tridactyla, common tern Sterna hirundo, arctic
tern §. paradisaea, guillemot Uria aalge, razorbill

Alca torda and puffin Fratercula arctica is monitored.

monitor adult survival of shag, kittiwake, guillemot;

razorbill and puffin.

assess food of young shags, kittiwakes, guillemots,

razorbills and puffins.

assess feeding frequency of guillemot and puffin

chicks.

undertake special studies on species agreed between

the nominated officer and the contractor.

BP Exploration, Scottish Natural Heritage and NERC
also supply funds for the seabird studies on the Isle

of May.

2. METHODS

2.1

Breeding success

The standardized methods used involved minimal disturbance

of birds and are described in detail in 'Development of

monitoring of seabird populations and performance’ - Final

Report to NCC for contract HF3-08-15.




"Fulmar: The positions'of apparently incubating birds were

marked on photographs on 28 Mdy, and 1 and 7 June; sites
where birds appeared to be incubating on all three visits,
or where an egg was seen, were assumed to have been bred
at. These sites were checked again on 18 July, and on 20
August when those with a large chick were assumed to have

been successful.

Shag: The positions of nests in 14 areas were marked on
phoﬁographs and the staté-and contents of these nests were
checked weekly £from mid-March until 15 September. I
assumed that remaining large young present on 15 September

survived.

Kittiwake: The position of nests in 15 areas were marked
on photographs and the presence or absence of an incubaﬁinq
bird, or the number of young present at each was checked on
21 May, 3 June and on 10 July - two days after the first
young had fledged. Checks were repeated on 15 and 19 July.
Some recently-fledged young died in late July so the
estimate of préduction, already extremely low, will

certainly have been slightly too high.

Guillemot, razorbill: Daily checks of the state of
breeding of numbered nest-sites in five study plots were

made from permanent hides.




Puffin: In each of four areas, samples of 50 burrows where
an.egg could be felt on 29-30 May (when most pairs had
laid) were staked and re-checked on 3-5 July (when chicks
wére near fledging). All large young were assumed to have
fledged as were young from empty burrows where there were

many droppings, moulted down and feather sheaths.

Common and arctic terns: Nests with eggs were staked and
counted on several dates in May and the cumulative total
was taken as an estimate of the population. Régular checks
were made of the number df fiedged young at the fringe of

the colony.

2.2 Adult survival rates

For all species these were based on sightings of
individually colour-ringed birds. The areas in which birds
were originally marked were checked regqularly throughout
the season and adjacent areas were also searched_froh time
to time in an attempt to pick up birds which had. moved.

Searches were made for birds which had moved out of the

study areas. These later searches are extremely time
consuming, and superficially unrewarding, but they are
essential if accurate estimates of survival are to be

obtained.

2.3 Food of chicks

Food regutgitated by young kittiwakes and loads of fish

dropped by adult puffins caught in mist-nests were




collected, weighed and the fish identified and, wheré
possible measured (total length to tip of tail). As so few
chicks were reared, only three food samples were collected
from young shags. A general assessment of the diet was
méde from the reéults of stomach flushing full-grown birds.
Where necessary, fish otoliths were extracted and examined.
Records were kept of fish brought to young guillemots and
razorbills and uneaten fish were collected from breeding

ledges.

2.4 Feeding frequency

All-day watches were made of marked sites/burrows of
guillemot, razorbill and puffin from permanent hides.
Observers took 2 - 3 hr shifts, recorded the number of
feeds brought to each chick and where possible, noted the

species and size of the fish.

3. RESULTS
3.1 Breeding success
Species accounts are given in Tables 1 - 4 and a comparison

with recent year’s results is shown in Table 5.

Fulmar: The first egg was seen on 18 May. Breeding

success was 0.44 young per incubating pair.

Shag: This year was a bad season for shags on the Isle

of May. Although adult survival remained high and large

numbers of birds were present in the spring, breeding was




greatly delayed and the first egg was not laid until about
18 May (cf 16 March in 1992). Some pairs did not breed
until July. only in 1975 and 1976 was the first egq
recorded later (22 May in both years); much more effort
(by frustrated research ﬁorkers) was put into Searching for
the first egg in 1993 than in earlier years and 1993 was

probably by far the latest season in the last 30 years.

As 1is usual in such late years many birds did not lay,

- although most pairs occupied nest-sites. A count made 1-6

June found only 70 occupied.nests but during a second count
made 21-23 June there were 715 nests (plus 113 pairs with
"trace” nests). This is the lowest annual nest-count since
1976, and under half that of 1992. Other studies showed
that 68% of nests built during this season were in
existence during the second count, so pbssibly some 1050
pairs attempted to breed. The mean fledging success was

0.21 young per incubated nest (Table 2).

Studies of individually marked birds indicated that adult
survival between 1992 and 1993, was about 80%, which was
not markedly lower than usual, Thus the low nest count was
associated with many birds not breeding. Similar large-
scale non-breeding events weré recorded in 1974, 1975,
1976, 1985 and 1986 (Aebischer & Wanless, Bird Study (1992)

39, 43-52).
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Aebischer & Wanless reported that first egg dates of shags
on the Isle of .May were significahtly and negatively
correlated with an index of the abundance of small herring
in the adjacent seas during February such that the more
herring there were, the -eérlier shags bred and
significantly and positively correlated with the numﬁers of
days of easterly winds in March (Figure 1). The two
factors were not significantly correlated, and between
1973-87 together explained 70% of the variation in laying

date with the equation:

First-egg date (days after 1 March) = -7.84 herring + 0.948
days of easterly wind

+ 75.

In 1993 the herring abundance was'high (8.1) and there were
10 days of easterly winds at Leuchars, thus the predicted
first egg date was 21 March, i.e. almost two months before
the actual date.  Some other factor must have been acting

but what this might have been is, at present, unclear.

Kittiwake: It was an extremely unsuccessful season, indeed
by far the worst on record. The mean success was only 0.07

chicks fledged per occupied nest (Table 3).

Most pairs present laid and the total nest count of 7009
was slightly up on the counts made in 1991 and 1992. The

clutch-size (mean = 1.78, n = 91) was slightly lower than

11
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in recent years - 1992 1.83 (n = 40), 1991 1.86 (n = 125),

1989 2.04 (n = 130)_and 1990 1.82 (n = 98); The first eqq
was seen on 4 May, whidh compares with 30 April 1992, 6 May
1991, 2 May 1990 énd 27 April 1989. Failures occurred at
all stages of the breeding cycle and no more than usual
chicks were left unéttended (Table 12). Some young died
soon after fledging and probably no more than 200 young

fledged successfully.

Guillemot: Laying was normal (first eqgg 24 April) and the
first young left on the night of 17/18 June. Breeding
success (0.76 young leaving per pair laying) was among the

lowest recorded on the island.

Razorbill: Both the timing of breeding and success (0.72

ybung leaving per pair laying) were normal.

Puffin: Timing of breeding appeared normal, although
laying was protracted with some pairs chicks not fledging
until early September. The success rate of 0.69 chicks per
egg laid was the second lowest since the study started in

1972,

Terns: A total of 681 nests were counted. Observations of
incubating birds indicated that 80% were arctic, the rest

were common terns. Of 55 large young ringed, 41 were

.arctié, 14 were common. Fledging success was difficult to

13




assess with any accuracy but was certainly very Ilow.

Probably no more than 50 young fledged successfully.

3.2 Adult survival
Not every adult alive is seen each year and thus the
survival rates between 1992 and 1993 of 79.6% for shag,

80.8% for kittiwakes, 95.0% for guillemot, 91.5% for

razorbill and 84.0% for puffin must be minimum estimates.

Sample sizes are given in Table 6.

The figure for puffins.was low.despite considerable effort
being put into looking for colour-rings. Survival may have
been higher than the estimated 80% as the unusually long
grass made observations very difficult at Colm’s Hole. The
survival at Little Hole {where the grass was cut regularly)
was 90.3%. Many adults have been ringed at Little Hole in
recent years by C. Wernham. Observations in future years

will be concentrated there.

In 1993, 1 (out of 27) kittiwakes seen in 1991 but not seen
in 1992 were recorded, as were 6 (of 37) missing shags, 7
(of 38) missing puffins and 1 (of 6) missing razorbills.
Incorporating these records increases_the 1991—92.survival'
figures for these four species to 81.4% (from 80.7%), 83.1%
(from 79.9%) 89.2% (from 86.8%), and 91.5% (from 89.8%)
respectively (Table 15). Two missing guillemots were also
found which increased the 1991;92 survival to 93.8% (from

93.3%).

14




During 1993 a further 32 kittiwakes, 10 shags, 21 puffins

and 88 guillemots were colouf-ringed.

3.3' Food of young

The three samples from shag young were composed almost
entirely of sandeels 8-14 cm long. Of 24 stomach-flushings
of full-grown birds in July, 22 had sandeels, 8 gadidae, 5
gobies, 3 flatfish, 2 dragonets, 1 butterfish, 1 sprat and

2 crustacea.

Most sandeels were 12-14 cm long. Sandeels were the
commonest food of young kittiwakes (67% by number) (Table
7). Most.sandeels_in kittiwake regurgitates were 10-14 cm
long (i.e. l-group or older) Sandeels contributed c. 63%
by weight of thé kittiwake regurgitations. Other food
included trawler waste (3 samples), whiting (4 fish) and
butterfish (1), which might also have come from fishing.
boats, .saithe (1), sprat (20 fish), 1 large green

polychaete worm and minute crustdcea (2 loads).

Of 673 fish delivered to young guillemots, 520 (77%) were
clupeidae - mostly sprats 8-13 cm long (Table 8). Clupeidae
made up 83% of the diet by weight. The remainder was made

up of sandeels, mostly about 12 cm long.

Razorbill loads were made up of approximately equal numbers

of sandeel and clupeidae (Table 9).
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By number, sandeels made up 69% of the diet of .young
puffins (Table 10) but the proportion in biomass terms, was
reduced to 56% as the other main.food fish - herring - were
much heavier. The proportion of sandeels in the diet was

the lowest since 1978.

3.4 Feeding frequency
Three all-day watches were made on different groups of

guillemot and razorbill chicks, and of puffin burrows

- (Table 1l). On average, young guillemots received 4.9

feeds per day, young razorbills 3.7 feeds per day and young

puffins 4.9 feeds per day.

4. CONCLUSIONS
4.1 Overall, seabirds on the 1Isle of May had an

unsuccessful season.

The 1993 breeding season was the worst for the shag on the
Isle of May since records began in 1960. Not only did a
large proportion of the population not breed, but those
which did nest laid many weeks later than normal and had a

very low breeding success. Previous experience suggests

‘that the very few young which did fledge (and which will

not be independent until late September or even October)
will have a low survival rate. The season must be regarded
as a virtual failure. Shags on the Farne Islands also had
a bad_year whereas those in Aberdeenshire appear to have

had breeding seriously delayed, but then reared substantial

16



numbers of chicks. I am investigating possible causes of

this upset in breeding.

Kittiwakes also had an almost complete breeding failure,
although most pairs did lay. Pairs failed at all stages of
the cycle and no more than the normal proportion of broods

were neglected.

Very few young terns were reared and, although the
successes of puffins'and guillemots were, by comparison,
reasonable they were among the lowest recorded. Only

fulmar and razorbill had a good breeding season.

The general impression is that whereas conditions in the
1980s appeared uniformly good for breeding of Isle of May
seabirds, they are rﬁnv more variable or unpredictable.
Evidence from several sources suggests that although these
seabirds are breeding satisfactorily, they are fairly close

to the food limit.

4.2 Assuming that the normal proportion of 1992 missing
birds of all species are found in future years, the adult
survival rates of guillemot, razorbill, kittiwake and shag

from 1992 to 1993 were normal.

Updated estimates of survival rates for these few specids
in recent years are given in Table 15. Those for shag

range ?9.8 - 92.5, close to the average of 85.4% calculated
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for 1965 - 82 (Rebischer 1986; J. Anim. Ecol. 55, 613 -

629). The figures for kittiwake 80.8 - 93.2 are markedly

.higher than the 30 year mean ¢f 78% for males and 82% for

| females and a combined-sex annual mean of 65% for 1982-85,

at North Shields (Aebischer & Coulson 1990; J. Anim.
Ecol., 59, 1063 - 1071). The few comparable data for
guillemot and razorbill suggest that the 1Isle of May

survival rates are also high.

4.3 The current estimates of annual survival rates of
breeding puffins are 80 - 90%. These compare with an
average figure of 96% in the 1970s which was obtained by
the same methods in the same study areas. Modelling
indicates that the species is unlikely to be able to

maintain its numbers on the Isle of May unless {(a) immature

‘survival has increased substantially, (b) the age of first

breeding has declined or (c)}) there is substantial
immigration. The available data suggest that none of these
has occurred. A 'separate project is addressing this

problem.

4.4 It is easy to colour-mark large numbers of adult
seabirds but much sﬁstained effort is needed to find them
again. In birds with high survival rates even a few missed
individuals can result in great proportional error in the
estimated survival. My approach is to make a major effort
({by daily searcﬁes) to find colour~-rings early in the

season when birds are easily seen and to carry out searches

18




for specific missing birds later in the season. As mény of
these birds nest in front of permanent hides and/or are
used for other studies many areas are wunder daily
surveillance. There is a qrowing amount of evidence which
suggests that, although it is impossible to be éure ﬁhat a
bird is not present, a small (and annually variable)
proportion of adults which have bred at least onée do not
breed each year, although some may visit the colonies later
in the season or, in the case of the shag, return to roost

during the subsequent autumn.

4.5 sandeels accounted for most of the food of shags in
1993 and 63% (by weight) of that of young kittiwakes.
Thefe is 'a suggestion that sandeels are becoming less
dominant in the diet of young kittiwakes (Table 13) which
might conceivably be linked with lower nesting success.
The diet of young pufflns was still mainly sandeel but the
proportion of herring increased quite substantially. Young

guillemots received mainly sprats.

Although the feeding frequency of auks had been fairly high
in 1986 - 92, there was a marked reduction in the food
intake of young guilleﬁots {Table 14). The situation
improved in 1993 with the calculated daily intake of food

(31 g) being the highest since 1988.
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5. THE FUTURE

5.1 During the IQTOs_and for most of the 1980s conditions
were very favourable for seabirds in the North. Sea.
Conditions started to change in the north in the early
1980s with reductions in numbers and/or breeding success of
a range of species,. Theie is good evidence that, at least
for guillemots, change started in the north and gradually

moved south. Population declines started significantly

earlier and were fastest in northern colonies.

5.2 Conditions appear to be changing in the Firth of Forth
as shown by low survival of adult puffins, low recruitment
of some cohorts of young gquillemots, poor breeding of
kittiwakes, delayed (and irregular) breeding of shags,
reduction in the intake of young guillemots and spofadic

food shortage in several species.

5.3 The seabird studies on the Isle of May were sometimes

criticized in the past as being ‘too academic’ as they were

~concerned with populations which were expanding. 'However,

we now have a solid base against which to assess changes in
biology and survival which are occurring in a range of
species. Only by detailed studies in such circumstances
can we hope to understand the processes, and hence the
likely causés, involved in population declines and breeding

failure.
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5.4 in 1991 several Danish fishing vessels were trawling
for sandeels at the Marrs and Cockenzie Banks to the
northeast of the Isle of May. Many more were reported to
be fishing there in 1992. As yet data are not available
for 1993. There is no'evideﬁce that such fishing has an
adverse effect on the availability of food for seabirds.
However, if such a fishery develops it will be important to
continue the monitoring of seabird breeding and food of

seabirds on the Isle of May.

5.5 S8SNH are now financing the monitoring of the breeding
populations of all seabird species on the Isle of May. The
Isle of May is one of JNCC’s main seabird biological
monitoring sites. Hopefully both wili continue to give

adequate financial support for it to continue.
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Table 1. Fledging success of fulmars on the Isle of May in

1993,

Area : Incubating No. probably Young

birds hatched fledged
l. Cleaver 8 6 6
2. Pilgrim‘s Haven 3. _ 1 _ 1
3. Cornerstone ' 7 6 _ 1
4. Loch (8) 38 24 18
5. Greengates 28 20 13
6. Horse Hole 11 5 4
7. Rona 0 0 : 0
8. Tarbet 20 11 11
9. Low Light _ 3 1 _ 1
10, Colm's Hole - 3 0 0
Total 121 74 53

0.44 fledged/pair
Notes: Incubating birds were those sitting tight on three

checks or where an egg was seen. Chicks present on
20 August were assumed to have fledged.

Checks were made by J. Calladine.

23




vz

‘obpaTy o3 butob aq 03 psunsse aIsm YoTym bunoi sbiet
TT FO Tel0l ® YjiTm spooliq 2AaTI TITIS SIdM 3193 rsquoldss g1 uo }oayo 3sel syl uo (g)

9 130Td utT paaq sated oN (f) :so30N
0T°0 F 1Z°0 | | = 43S § ueeH

S1°0 Z 9 0 1 0 €1 (N) ®ToH s,WlOd "I
0 0 5 o 0 0 b (s) oToH s,wT00 ‘g1
8Z°'0 L 1 T T Z S¢ 1dqIer 71
$Z°0 T 0 0 0 1 v _ ~euoy  CTT
0°1 Z T 0 1 0 z aa0) doystd ‘0T
0 0 b 0 0 0 11 (g) I00Q TITH 6
0 0 0 o 0 0 6 (N) x00d TITH °8
0 0 0 0 0 0 T a0vd yinos L
0°1T [4 T 0 T 0 rA sauelsIajjeyd g
0 0 T 0 0 0 T UIoHg yinos *p
0 0 € 0 0 0 ¥ SUSPTEN "¢
0 0 0 0 0 0 z (PTW) ped s.&peT *¢
0 0 0 0 0 0 z (4anog) peg s,4Ape1 I

}sou

pajeqnout Iad pebpo1l sqsou € Z 1 pajeqnout _
pebpe1z bunol punoi k=11 1o pebpatl Te30L eaay
ueap Te3jox bunox
*£66T UT AeW Jo o]sI ayl uc sbeys Jo ssaoons buibpald *Z oTqely




£€0°0 €00
Lo°0 LO°O
61°0 61°0

0 0

0 0
0o Z0*0
91°0 91°0

0 _ 0
T0°0 10°0
S0°0 5070

0 : 0
T0°0 - 1070
91" 0 LT"0
30°0 9070

0 0
6€°0 o¥° 0

0 0
(9oexy - TOUT) 3sau

s3seu TIe pa3eTdwon xed

ssaoons butbpald

*£661 UT AeW JO STSI ©U3l UO S8YemMTIITH JO SSSOONS butbps1d

as
uesy

Lo

o]

OMNOMFRO-ONMOO~NOO0OLIN
—

poeonpoad
punok

Te3jor

pueTsT 943 uo aisymiue pebpsTl oI9m 98IY] JO SPOOIG ON *SIION

OCHOHQOOOOOAOOO

[4

°Y4

1 %4
(A4
C 911
Ly
¥s

*
8L
rAtRS
80T
56
T01
1Tt
LE
61
6¢

o™

COCoONMOAONHMOM-—oCm
—

T 0
3sau

/Bunoi pabpoTd

Nl ONMNOMANMA 1000

sjsau
aovxy

LZ
(A4
9Tl
8¥
£9
4
6L
LOT
801
96
[RA:
LTT
LE
0t
6¢

s3sau
paje1dwod

SICH S.,WTOD
yb1T MOT
jeqrel

euoy

2bpTIg UOCIAI
8T0H ®SIOH
aao) s,doysTtg
sajebuasisn
(N) yoo1

(g) yoo1
BUO0SIDUITOD

¥ AuoToD

aoed Yjnos
usaeyg s,WrIbTTd
I8AESTD

eIy

‘g oTqel

*aT
A
el
Z1
11
0T
"6
‘8
‘L
‘9
]
‘v
“€
A
‘1




°

® Table 4. Breeding success of auks on the Isle of May in 1993.

® |

- Species _ Area Pairs Younyg Young Young

@ laying  hatched ‘fledged’ leav:i.ng/
pair

@ |

® Guillemot Dense 280 226 216 0.77

o Hide/White 88 68 59 0.67

® Colony 4 228 194 175 0.77

® South 47 38 36 0.77

® Cornerstone = 154 136 130 0.84

® Mean t S.E. | | 0.76 t 0.03

®

® Razorbill Hide/White 21 17 17 0.81

o | Colony 4 38 26 24 0.63

. South | 15 13 10 b.G?

P Cornerstone 45 38 35 0.78

. Mean f S.E. 0.72 * 0.04

® Puffin Lady’s Bed 45 ? | 29 0.64

|. Kirkhaven 42 2 26 0.62

i. Burrian 42 ? 31 0.74

'.. Rona | 53 ? 41 0.77

® Mean * S.E.. 0.69 £ 0.04

®

®

®

®

®

®

L

. 26

9




(zst1 )

(61T )

(L6L )
(v€0T1)
(08 )
(1z1 )

£E66T

© 00O 00000 O OCQCOGEOEOPOCECEOOEOOCESESEOUEOEESREdo e

‘039 ‘spoylsu Jo sTI1elsd

(981 )
(so1 )
(spL )
(z901)
(181 )
(621 )

Z661

L8°0
98°0
$8°0
1970
L8°0

L¥°0

(g9T ) 8L°0

ZL 0
I18°0
Lz"0
woLH
Nw.o

(9.1 )
(o001 )
(8L )
(601}
(5T )

(99 )

Q66T

LZ

99°Q
9L°0
8L°0
L1°0
0E"D
¥z 0

(v€z ) -

8870

¥LT0

G8°0
IT°1
60°1

¥S70

spaTqess swos Jo (burpesiq uﬁmm 1ad pex

68°0

0L*0

80
Z8°0
19°0

1£€°0

*HNS ou sqI1oda1 snotasad pue STY3 UT punoJ aq ued
*sjayoelIq UT uaaTb sT pamorToJ sited JO Iaqumu SYyjL

) €670

IL°0
9L° 0
6071
60°1
LY°0

*€6-L86T AeW JO STSI 9yl uo
ea1 bunol) sssoons butpsaig

Hﬁﬂnuoumm
JOWSTTTND

oemTITY

satoads

‘S 9TIqeL




8z

*DONC/DON 03 s3iTxodsx snotasad ut usaTh aie sejewrise a2T[Ive Jo siTel=g (¢)

*STITEH "d "W Y3ITMA UOTIRITRSUOD INoYlTs
sucTleTnoTeDd sotTweudip uotierndod 103 pssn aq jou pInoys soINbIIF 9s3YL

*TeATAINS JO S931PWT]SO-I9pUn SNOTISS 21 OS pue ‘siesl
193e] UT uUSsS SPITY HUTSSTW JOJ polosllod Uaaq 10U sAvYy 3S8Y] “usath
2Je suosess ISTTIRS UT TRATAINS 3Tnpe Ioj saanbry arqeredwos Ari021Td  (Z)

‘popnIouT 91 ISTTIe® I0 Z66T UT palq ATe3TuTIsp pey yoTuym spatq ATug (1) :s83joN

I°9. . z'S8  £°£9 BrIL 8798 0°%8 Lve 762 . utIIng
1°88 506  0°SL 9v6L 8°68 5 16 ¥s 65 TTTqz0ZeY
16 b°26  6°¥6 0° 16 £°56 0°56 gae  cov JowsTTTND
0°98 6°06  L"8L 28 L*08 8°08 221 ST SYeMT13TY
€ LL 1°8L  0°bL 828 6°6L 9°6L 621 9t feys
88/L86T  68/886T 06/686T  16/066T Z6/166T E6/T66T £66T 2661
: TRATAINS & _ ut ueas "ON uf PAT[e °ON sotoadsg

*¢6-.861 AeH IO ©TSI @yl Uo spiTqeas 3Tnpe Jo TeaTaans [enuuy °g sTqer




62

*suoTlelTbinbsi syl ur syatriozoc uo
peseq siem sofdures a)yeMTIITY UT USTF Fo syirbust pue sjunod (z)

*SHOTYD YIATM S1T0pe IO SYOTYD woxJ pajoaiioo seTdureg (1) :S930N

?18eM Io[MRI) SPROT €
PROPISNID 93NUTW SPROT 7
{(uo g1) =239eyoitod 1

(w2 g1-9) 2eads ¢z

- (w2 g) ayztes 1

(uo g) ystiaeiing T

(uo ¢) usTIILII 1 (wo gr-g1) butatTysm ¥ peTITIUSPT SUTeWaI To2puRsS-UON
PI :.m .wﬁ - 0T _ stospues Jo AjTtIolew jo (wo) syjzbusa
66 | (zL9 aTdwes ut mamwvzmm Jo (saaqumu £q) %
66 £9 - oTdures uTr sTeapues mo.ﬁu:mwmz Agq) %

0 | 91 sepradnId Y3iTM

0 | 1£4 SepTPeD YaTM
00t _ _ €L _ sToSpues Y3iTm suoT3ye3Tbanbax g
ZLT 690T _ (b) aybtam TeE3OL
KInpe 62 _ »H:w L — sunp g _ sa3ep uo_mm:mm
£ 95 | mcowwmuﬁmusmmu Jo °*oN

bBeysg 9YeMTIITH

*£66T UT AeW Jo o[sSI oyl uo sbeys pue sayemT131TY bunok o3 ps3 pood ‘L S19el




0t

*gebpaT burpsaigq 2yl WOIJ Uuuowﬂﬂoo ys1i3y paddoxp

jo sotdues Aq peyosyo TITq S,PITq 2U3 1suteb sejewTISd TENSTA UO paseq 3IsM syjbusT :e30N

0 4] TEE PET 8 (1) 8 Q€ o TYIOL
0 €1 ) z€ 0 1€ 9z 0 ATnp 6 - sunp T
sXep aoYy30

0 S €2 €1 0 _ 3 0 0 _ Atoe ¥

0 T £¥ 23 1 4 T _ 0 o eunp L7

0 € 681 5 L VL 8 | 0 sung 07
soynjem Aep-TIV

- €T ot 8 ST A ot - | (wo) yjzbuem

abret wunipsuw 1TRUWS asbaeT unTpsw T1ews TeazeT/23NUTW
septTped
Jo Isqumy . sep1adniD JO Iequny sToopues JO Iaquni

€667 UT Ael Jo =TS 3Yly uo gqowaTITND Hbunok jo poca g 214qel




1€

prednid [ + T@spues [ sapnioul (1)} :sajoN

z A € 8 0 T -z 5 . TYIOL
0 9 0 € 0 0 1 £ Lne z1 - sunt 6
| sa9430
0 z 0 0 0 0 0 I Ane v
0 € 0 0 0 0 o 0 aunp g
z (9 | € g 0 S | T T | sunp 0%

sayojem Aep-1IV¥Y

YsT3 septodnT) ITRWS untpaw . obier ITewWS unypaw abxeT

iTeRS
STo9pues TeJa2ads - Tospues afburg

30 SpeoTl Jo IaqunN

‘€661 uﬂ Aey Jo oIsI 8yl uo sTTTgIoZea Hbunok Jo pood ‘¢ oTqel




‘Table 10. Food of young puffins on the Isle of May in 1993,

a) Load weight (g)

b) Fish/load

¢} Numbers and lengths of fish (mm)
Sandeels Ammodytes sp.
Herring Clupea harengus*
Saithe Pollarchiﬁs virens

Squid sp

Sample Mean S.BE.-
size
217 8.4 0.3
217 6.9 0.3
849 62.1 0.6
370 64.5 0.3
6 50.5 1.5
1 35

* includes some unidentifiable small Clupeidae
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Table 11. Feeding frequencies of young auks on the Isle of May

in 1993, . -
Species Date No. of Mean (£ S.E.)
young feeds/chick/day

Guillemot 20 June 98 4.3 £ 0.
27 June 24 5.1-& 0.

4 July 11 5.3 t 0.6
Razorbill 20 June 5 3.8 = 0,

' 27 June 3 3.3 t 0.6
4 July 2 - 4.0 £ 0.

Puffin (a) 16 June ‘53 4.8 + 0.3
8 July 54 4,8 £ 0.

13 July 22 5.0 £ 0.4

Notes: (1)

(2)

Based on all-day watches by observers taking
2 - 3 hr shifts.

Puffin feeding frequencies were from watches

organised by C. Wernham as part of her own
research and the study funded by BP and NERC.
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Proportions of kittiwake broods of one and two

Table 12.
chicks which had no adults present during daily
checks in the middle of the day.
$ Unattended broods of
Year @ One young Two young
1986 1 7
1988 31 66
1989 13 32
1990 _ 21 45
1991 2 13
1992 13 28
1993 12 31
Note: Figures are based on 50-100 brooks in the same

areas each year. These are means of daily
made between the dates the first neglected
was noted and the start of fledging in the
In 1993, the counts were made 19 June - 12
{Details of methods are given in Wanless &

Scott. Birds 15 (1989): 156 - 161.)"
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