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METHODS

2.1 Breeding success

The methods used involved minimal disturbance of birds and are
desecribed 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 23 and 27 May and 2 June; sites where

€EBE Wwas seen, were assumed to have been bred at. These sites
were checked again on 17 July, and on 8 August when those with a
large chick were assumed to have been successful.,

Shag: The pPositions of nests in 14 areas were marked on
photographs and the State and contents of these nests were
checked weekly from early April until 22 August. Small young
and eggs present at the last check are assumed to have failed
for this report but their fate will be followed.

Kittiwake: The position of nests in 15 areas were marked on
photographs and the presence or absence of an incubating bird,
Or the number of young present at each was checked on 23 May, 8
June and just after the first young had fledged on 20 July.
large chicks present at the last check were assumed to have
fledged successfully.

Guillemot, razorbill: At least daily checks of the state of
breeding of numbered nest-sites were made from permanent hides.

Puffin: Samples of burrows where an egg could be felt on 1-2
May (when most pairs had laid) were staked and rechecked on 2-3
July (when chicks were near fledging). All large young were
assumed to have fledged as were young from empty burrows where
there were many droppings, moul ted down and feather sheaths.

Common and arctic terns: Nests with eggs were staked and
counted and the cumulative total was taken as an estimate of the
population. Regular checks were made of the number of young at
or just after fledging present at the fringe of the colony.

2.2 Adult survival rates

These were based on sightings of individually colour-ringed
birds in several parts of the colony. Searches were made for
birds which had moved out of the study areas. These 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 regurgitated by young shags and kittiwakes and loads of
fish dropped by adult puffins caught in mist-nest were
collected, weighed and the fish identified and, where possible
measured (total length to tip of tail). 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 or burrows of
guillemot, razorbill and puffin from permanent hides. Observers
took 2 hr shifts, recorded the number of feeds brought to chicks
and where possible noted the species and size of the fish
brought to the young.
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RESULTS

3.1 Breeding sudcess

Species accounts are given in Tables 1-4 and a comparison with
recent year's results is shown in Table 5.

Fulmar: Breeding success was (.24 young per incubating pair
(compared to 0.31-0.54 in 1986-1982). The low success was due
mainly to eggs failing or very small young being lost.

Shag: Many birds did not breed, or even construct nests and
only two—-thirds of those which did have nests laid. Breeding
was extremely late. Breeding success was 0.30 young per
incubating nest. This is under half the previous lowest
recorded 1986-89,

Kittiwake: Breeding was late but most pairs laid. Many pairs
left their eggs during a severe gale on 6-7 June. Most returned
and continued incubation but eggs and young subsequently
continued to be lost through the season. Chicks were often left
unattended. Nesting success (at 0.17 young per completed nest)
was the lowest ever documented on the island.

Guillemot: Breeding was a few days later than normal but
success was high (0.78 young/breeding pair).

Razorbill : Breeding was slightly delayed but success was high
(0.76 young/breeding pair).

Puffin: Breeding occurred at the normal time but success (0.66
young/egg laid) was the lowest since records began., Heavy rain
during the chick period resulted in some burrows being flooded
but for the first time dead young were found in, and out of,
burrows.

Terns: The nest count of terns was 426 and the population was
estimated at 450-300 pairs; about 60% were Arctic and 40%
common. This is the highest total recorded for 40 years.
Breeding success was extremely low with a maximum of 9 chicks
(6 common and 3 Arctic) thought to have fledged (J. Calladine;
details in Isle of May NNR Wardens' report for 1990).




3.2 Adult survival

Not every adult alive is seen each year and some probably do not
return every season. Thus the survival figures in Table 6 are
minimal. Even so, that recorded for guillemot is at the top end
of the range of similar figures collected in previous years and
at other colonies.

The apparent survival of puffins 1989-90 was exceptionally low
despite considerabel effort being put into looking for :
colour-rings and Chris Wernham attempting to catch all the
puffins nesting in front of the Little Hide. Only time will
tell whether many adults died or missed a year's breeding.

In 1990 2 (out of 15) kittiwakes seen in 1988 but not seen in
1989 were recorded, as were 10 (of 33) missing shags and 6 (of
21) missing puffins. Incorporating these records increases
the 1988-89 survival figures for these three species to 92.1%
(from 90.9%) 84.8% (from 77.3%) and 89.4% (from 85.2%),
respectively.

Increases in the runs of data and the development of more
powerful analytical technques will allow us to improve these
survival estimates but only several years after any given year's
results have been collected.

During 1990 a further 19 kittiwakes 18 shags, 106 puffins and 64
guilliemots were colour-ringed.

3.3 Food of young

Sandeels were by far the commonest food of young kittiwakes and
shags, making up 86% and 95% of the diet (by weight),
respectively (Table 7). Kittiwakes also regurgitated remains of
very small Clupeidae, Gadidae and Gobiidae. Most sandeels were
7-10 am long (i.e. young of the year).

Of the 493 fish which were identified as they were fed to young
guillemots, 291 (59%) were sandeels; the remainder of the diet
was made up of Ctupeidae including both sprat (26 (48%) of
Clupeidae specifically identified) and herring (28 (52%)) (Table
8). The bulk of the sandeels were small (6-8 cm) whereas
clupeids were slightly larger (10 cm).

Razorbills brought large loads of sandeels 5-6 cm long with a
few very small Clupeidae (Table 9). No other species were
recorded.

Puffins fed their voung almost entirely on small sandeels 7-8 cm
long (Table 10). No sprats and very few herring were recorded.
The mean weight of a load of fish was 8.5 g, which is the lowest
recorded for 14 years.




3.4 Feeding frequency

Two all-day watches on different group of guillemot chicks and
four on puffin burrows and razorbills sites indicated that the
feeding frequencies of all three species were high (Table 11).
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QONCLUSTIONS

4.1 The 1990 breeding season was, overall, the poorest for
seabird breeding success since ITE started studies on the Isle
of May in 1972. Common and arctic terns had a more—or-less
complete breeding failure, kittiwakes produced only about 15%
the usual number of chicks, many shags did not lay and those
which did were extremely unsuccessful in fledging young, fulmar
success was about half normal and puffins had their lowest
recorded success. Guillemot and razorbill had 'normal' success
(Table 5). :

The first signs of reduced breeding success of Isle of May
seabirds were recorded in 1988, but 1989 was again a successful
season. The results obtained in 1990 reinforce the view that
conditions for seabirds in the northern North Sea in general
are now far from optimal. We must anticipate further problems.

4.2 (Overwinter survival of shag, kittwake, razorbill and
puffin were the lowest since records have been collected (1988/
7 for the shag and kittiwake, 1982/3 for Razorbill and 1973/4
for puffin). The apparent low survival of puffins is extremely
worrying and if the missing birds do not return in 1991
(hopefully having just missed a season's breeding) then the
population must decline. Other studies indicate that the
population has been stable for the last 4-5 years. Studies

of the survival of young puffins and their recruitment are
urgently needed.

Guillemot survival remained very high although the population
declined between 1989 and 1990. Ongoing studies indicate that
recruitment has been very low in most recent years despite very
high breeding success, and draw attention to the serious
drawbacks in using solely breeding success as an indicator of
the 'health' of populations.

4.3 Sandeel remained the stable food of all the species whose
chick diet was monitored. Virtually all the sandeels eaten
were O-group, i.e. the young of the year, and therefore of
fairly low calorific value. This is critical for the guillemot,
which can carry back only a single prey item to its chick, and
shag, which must spend considerable time swimming underwater
and so needs to catch either a few large or several small fish
each dive,  Adult guillemots brought in substantial numbers

of herring and sprat and breeding success was high, shags had a
dismal breeding season so presumably could not cope with the
apparent reduction in numbers, or availability of larger
sandeel s,
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The reason for the food shortage for young kittiwakes, and young
terns which casual observations indicate feed mostly small
sandeels to their chicks, is not obvious but presumably these
fish were not occurring at the sea—surface. Sandeel shortage
for seabirds is certainly not restricted to Shetland.

4.4 The seabird studies on the Isle of May have been
criticized in the past as being 'too academic' as they were
concerned with populations which were expanding which indicated
that food was abundant. However, we do have a solid base
against which to assess changes in biology and survival which
are now occurring in a range of species breeding on the island
and elsewhere. Only by detailed studies in such circumstances
can we hope to understand the processes, and hence the likely
causes, involved in population declines and breeding failure.
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Table 1. Fledging success of fulmars on the Isle of May in 1990.

Area Incubating No. probably Young

birds hatched fledged
1 Cleaver 8 2 1
2 Pilgrim's Haven 2 0 0
3 Cornerstone 4 1 0
4 Loch (8) 23 7 7
5 Greengates 16 3 2
6 Horse Hole o 3 3
8 Tarbet 6 3 3
9 low Light 1 0 0
10 Colm's Hole 1 0 0
TOTAL | 66 19 16

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

checks or where an egg was seen. Chicks present
on 8 August were assumed to have fledged.

No birds bred at Rona Site 7.

Checks were made by J. Calladine.




SUTPBITR) *p £q spwu syooy) (g

*Isndny gz uo Sunok TTews 3utpooaq saxyy, (%
isndny gz uo Sunof {Tvus Butpooaq auy) (g
1sn3ny gz uo JuTiEQnouT Buwp (z
SN2y zz uo payoyey ATasu aup (1 :sa10N
L0°0F0E 0 g5 F usoy
850 L oeT 9 T g 9 Ie () oToH &,w70) BT
LT0 £ 4 v 0 £ 8T (8) 910H s,wWi) £1
Awow.o o1 °18 T 4 £ £e 184ae], g1
0 ) 8T 0 0 0] 9 BUCYH TT
0 o ¢ 0 0 0 £ 8a0p sdousig of
¥9°0 8 6 1 £ 0 71 (8) J00q 1IN 6
Amﬁw.o £ g 0 T 1 ¥1 () aoog ITTH 9
(z0 0 g 0 0 0 S a0y Wnog 4
0 0 b 0 0 0 g Seuwisiatlleusy ¢
050 4 4 0 T 0 4 ICH ynog v
0L°0 L 8 T c 0 01 SUspTEy ¢
(1820 4 T 0 1 0 8 (pTH) pod s.4p¥] 2
09°0 £ S 1 o 0 g (wanog) peg s,4pw] 1
1s3U —_——
Poleqnout dad  pel3pely £ e 1
padpay Bunok Sunock s1sou pe3peT1I pazegnout
uBay T¥10L el uly! 3unog Te10y, BIIY

UC Spell sem j0suo 1SBY 9YL  0gET Ut A8 3O TSI U2 uo sBeus Jo sso00

ﬁ”i’bibbb@@@@@mnmmlIltlllbllllblbb

“1sndny gz
1S Sutdpely -z olqw]




STLIBH *d°W PUe TACL "W £q opwu alom Syody) *
6861 woaz syderdojoyd JUSISIFTP ATIUSTTS«

m *PUBTST 8Yl UC BIoymiU® pe2psT] siom 99yl JO SpoOIG ON S330N

$0°0 $0°0 33

M 910 LT°0 wesy
__ 800 2070 T o T ¥ 1 1 oTCH s, wiop  GT
] 51°0 §T°0 01 T 8 8g L L9 WBTT AOT BT
_ ‘ ¥100 $1°0 £2 T 18 BET 14 95T leqasl g1
n PE°0 SE'D 81 T L1 og 1 G BUOY g1
_ 910 L1*0 ot 0 01 &P ¥ 65 *O8pTag uoI] 11
020 020 z 0z 8 0 ot STOH osI0H 0T
£0°0 £0°0 oz 0 2 29 g ¥ aA0p sdoustd 6
M 0z°0 120 62 1 2 21T 2 o%t *S8193Us61H g
__w 0 0 0 0 0 8T 0 80T (N) wooy 1
_ . 0 0 0 0 0 81 o 621 (s) usoy g
0Z°0 02°0 ez Z ZZ gor T LZ1 BUOISIBUIC) G
1170 £1°0 o1 ¥ 8 9IT  ®T 8E1 ¥ AuoTon %
60°0 60°0 £ I T &g 0 ¥L 808l yinog ¢
g0 950 6T A 1 0 L& ueawy s, WraBTid g
610 6T°0 9 I v o8 I ¢ . Ieasaly T

(s158U 80wl 1800 paonpoad
* outT) pajetducy Jsd Junok s1858U s158U
sated IV sgaoons 3uilpaTy Tej0g z 1 0 2081, pajatdwon BOIY
mm:omwwwmumﬂw

*0BGT UT ATW JO TSI SUI UO SOMBATIITH JO SS8I0US BuTdpsTd  *g STqwL

I A @& A& & A & & & & A A & & & o o - o~ -




T®30L

_i!bi.iibbbllnble..ll.l.llllltlnbbn

890 911 9LT

99°0 114 é 8¢ BUOY

6%°0 rad F 1427 UBTIING

£8°0 8¢ e ov UDABUNITY

99°0 1€ é Ly peg s,4Ape] utIInd -

9.0 9. 8L 00T T®20]

¥6°0 ¥E GE ot BUO1SISUIOD

G40 8 8 gt Y3nog

19°0 0g 12 £e ¥ Auotop

20 iad Pl 6T 93 TUM/OPTH - TTTquozey
: $8°0 917 02T 281 SUOLSISUIC)

S9*0 82 AN £% Uyinog

82°0 QLT 68T vt ¥ Auotop

6.0 L9 159 G8 81 TUM/SPTH

£8°0 £12 122 8G2 asusq JOWTTIND

JI1ed

/8utaget ,pa3paty, payotey 3utdet
aunoyx umnogx Funoyx SITBI BRIy sa1oady
0661 uUT LwW IO 2151 89Ul uo SYNE JO SS900NS 3utpesag ¥ 9TqR]




v
s
i
1

: 0N 01 spacdaa snotasad pug STUZ UT punoy & ugo "038 ‘spoyisu Jo
W l STTRI(1 °*S19%08iq UT U2ATB ST pamo[TOF sITed Jo Joqumu 8UL S9ION

(9L1)98°0 (¥91)88°0 (181680 (z9)e6°0 (9€T1)08°0 utFInd
- (001)8L°0 (LB)PL"0 (86)0L 0 ($9)12°0 (¥8)2L°0 TT11QI0Z8Y
o (872)8L°0 (26L)88°0 (geL)S8 ™0 (008)9L°0 (e8L)28°0 JoWsTTIND
(SBOTILT"O C,NmHv:.H (82,21)88°0 (1621)60°T (eeT1T)EL"T SYemTIITH
(PST) 0£°0 (¥£2)60°T (122)19°0 (882)60°T (£22)5L"0 Feug
(99) ¥2°0 (£6)%5°0 ($9)16°0 (69)25°0 (6L)82°0 remTng

066T 686T 8861 L8671 9861 satoads

*06-9861 A®{ JO o1S] 8yl uo
spataees swos Jo (Sulpselq Jted Jod parsed Sunok) sseoons Jurpesag G STARL

B orsrsnnpnssssssnsssssspsansesaeasaceagagaad




‘00N 01 sjaodax suotasad up usaTd oaw S918W 1SS0 19 TE0 Jo s11Rlag

_ o STII8H d K U3 T4 UOTIB) NSUOD

HIOW M SUOTIRINOTEY OTuBuAp uorjewIndod J0J P8sn 8q j0ou pTuoys seandiy osoyy
“TBATAINS JO SOJBUWILSAIIPUN SNOTIODS BIB O pue

‘SuaBod as3B] ul udus SPATQ BUISSTW JOT PI1DBIICD Usaq jou aaBy 8soy], ‘uaa1d
94T SUOSEDS J9TTABO UT TBATAJINS 7 NpE J03 samdty srqeredwod A130ea1(
THOPNTOUT 848 JI9TTJ4RD JO G86T Ul paaq ATo1TUTIOP PRy yoTyM SpI1q A1UQ

b e —— .

"€

G
"1 S9q0N

T e e e e e e e 4 e i et e v i e o s J—

218 1°92 2 a8 £ 6y A R LLY
1°26 1°88 506 0°6. 1y 89
€126 $'186  1-ge 66 CLSe : LLIE
['96 0°98 606 182 0% 1 8L1
P16 €Ll 182 0v. 671 691
0661 6861
L/9861 8/1861 6/8861 06/6861 Ut uses *oN UL SATT® “ON
TRATAING 9

"06-6861 AP JO BIS] O UO SpUIgBES 7 [npw 3O [RATAINS RhUUY

uTI3d
111qa0zeY
0BT T
oHBMTI I TH

deyy

so1oady

‘9 91qw],




SUOT1e3T3mME0d oU) Ul SUITTOI0 U0 pasBg aIom USTJ JO S3unc)
SHOTYD BuTpooIg SITNPB JO SYOTUD WOaAY poloo1Too saTdusg 810N

IBPTTQO) TTBUS 6

BODBISNIAD SINUTW € aBpIPeD TIB3WS 2

SQBJIO e3NUIW g ovpradn) TTBUS P sutewsx Laad JaUlD
01-8 6-L sToapues yo Ajtaofew jo (wo) syjzduse]
66 L8 aTdures ul sToapuss Jo (saaqunu Aq) ¢
g6 o8 a1dums ut wﬂwm@amw o (qydtem 4Aq) ¢
001 001 STospuss 1T suorlelTdandaa 9,
osm. 01¢ | (8) 1ydtem TwIO]
ATnf 08-9 | Amp gg-eung T s918p JO o3uwy
VA 6 SuUoI3BITEINS3BI JO *ON

Beug SYeATIITY

"066T UT L@y Jo SISI 8U3 UO SJvYUS puw SOVBMTILTY BUNOA 03 pay pood  *L OIqE8L




dutpsaaq ayj woal @@powﬂﬁoo_smﬁw paddoap jo sotdwes Aq

*solpoT
payoayD

1174 $,PITq 8yl IsuTede SOIBWIISS TENSTA UO Poseg odom Sy)8uY]
3BPTPeD (WO Q) TLBWS SUO PUB SINUIW OM] OSTR OJoM 2a9Y],

09 60T ta 01 817 981
oL st 1 S 154 0L
N 01 2] LS Tl 0z
¥4 14 /4 g gl 99
cl Ot 8 91 cl 8
odaw] umT pou TTRWS odIe| unTpsu 1TeUS

oBPTAANTD JO Jaqump

ST50pUES O Jo0UnN

066T UL Avi JO OS] a3 uo sjoueIng Junok Jjo pooy

o8

(1 :seloN

TVIOL

te

01l

1N

TBAIR]
Joanutw

A1np 6-Avl 97

sAvp Jmpp

aung e
aunpe 21

(wo) yjduiry

‘8 9T9%lL



spTadn o pue sTsspues T[BUS pPauTwBiuoD peol 1 (©
Jutaasy
Aeqoad ‘UsTy |1BUS AJea pue TTews a18uls oJem sprednio syl (g7
SNOTYD JO soudjem Aep-1T8 WOJJ SWRD sunp )T WOJ] S1(nssy (1 SajoN

o
&~
)
i
o

Aing p-aunp %

SBIBP 42430

0 86 B 0 G sunf A1
& g 9 9 01 (wo) yaBuy|
TTews Wt paty W paiu odaer
aeptadn) ST99pUBS TBISADS Toopurs 2 13UTs

FO SPBOT JO JOquiy

0661 UuT Ae JO 91S] 2Y3 U0 STTIga0ZeI 3unoA JO pPOOY ‘6 °TqRL



Table 10, Food of young puffing 6n the Isle of May 1990.
Sampl e Mean 3.E.
size
a) Load weight (g) 110 8.5 0.38
b) Fish/load 110 2.9 0.37
¢) Numbers and lengths of fish (mm)
Sandeels Ammodytes sp. ' 562 78.9 0.78
Herring Clupea harengus 11 83.9 | 3.78
Rockling probably Gaidropsarus ciliata 6 33.5 1.26
Saithe Pollarchius virens* 19 53.5 3.11

*includes 4 unidentifiable smail Gadidae




Table 11. Feeding frequencies of young auks on the Isle of May in 1990

Species Date No. of Mean (+3.D.)
young feeds/chick/day

Guillemot 17 June 100 6.5
24 June 26 5.71.7
Razorbill 17 June 10 6.9
Paffin 26 June 35 6.2+3.6
3 July 34 5.0%2,2
8 July 32 ¢ 5.0%2.8
15 July 21 3.3%2.3

Notes 1) Based on all-day watches by observers taking
2 hr shifts
2) No S.D. estimate available for 17 June as the fish
delivered were not assigned to specific chicks
3) Puffin feeding frequencies were from watches organised
by C. Wernham
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