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REUNION ANNUELLE POUR
LA PROTECTION DE
LA STERNE DE DOUGALL

Carantec avril 1992

En 1987, le RSPB (Roval Society for Protection of Birds) constiuait un proupe mformel de chercheurs,
béndvoles of gardes de réserves changds de b gestion des sites de nidification de stemes de Dowgall en Eurepe. A
partir de 198%, un contrat avec la CEE, négocié par le REPE, a permis de financer le travail de terrain {suivis
scientifiques, survetllance, pestion) sur les colonies principales de Grande-Bretagne, d'dande, de Bretapne ef des
Agores, ;

Aver Ie sason 1992, ce confrat curcpsen amvait 4 sa fin, mes pas pour autant la collaborsbion enire les
nombrews parfenaires chargds de la gestion de ces réserves, Afin de poursuivre le mavail entrepris, fe groupe 3
décidé de maintenir la rdunson annuelle. En 1992, Torganisation & ét¢ confied 4 la SEPMNE. Camntec, dans la baie
de Morlan, étatt bz leu bz plus appropné, puisque sinide prés de lansque colomie de siemes de Dovgall &n France,

Lz programme dense et oche de ces doux jounses de travall, comprensit dans un premuer temps une
présentaiion des problémes Beés 4 la profection f & la geston des réserves & stemne de Dowgall en Grande-
Bretapne (Mord de Pays de Galles - Angleterre - Iflande du Nord), en Iflande {deux sites sur la cbte Est), au
Portupal (Archipel des Agores), aux Seychelles ot en Bretagne (haie de Meodand). Dans un dewaéme emps, les
problémes lids directement i ka beologne des cefte espéce, comme ta migration et ["hivernage, ont ébé abordés par
les représentants du Ghara et pour 1e Sénégal, par 1a LPO.

Toupours sy coars dz cette joumee, 1oz spacahstes de la Bologe de la steme de Dougall ont exposé les résultats
des divers proprammes de recherche entrepris récermment en Grande-Bretagne, en [dande ef anx Acores
(écologie comparée de la mutrtion de deux espéces de stermes). Avant d'entamer la discussion sur les nombseux
points sbordeés au cours de la joumes, lan Misbet, 12 spéctabste nord-ameéncam noas a Gl profité des résultatz des
recherchies sur les cobornes améncaines que 3 équipes énpdient, notamment qualquees aspects de e hickogie de Ja
reprocucton de cette espéce

La seconds joumés a ét¢ réservée & un débat ouvert sur les dewx grands thémes | gestions de sites et suivis
scentifques,

Un plan de gestion pour la protection de Fespéce a été réalisé par le RSPR ot distribué & tous les participants,
méme 51 oo document nest applicable quiaux réserves gérées de prés ou de loin par l= REPE.

L'aspect géndral de pestion de aites de nidification (végétation - prédation - nichors) et de surveillancs des sites
d'hivernage concemant chague sbuchoe oy associatton locale, 1l 8 éié entendu que dans un premier temps
I'mformation ot Péchange d'expéniences étaent le plus mmporant & ceniraliser. En eff=t, 8 apparait que les
principaux sites de nadification sont swvis, gérés et profégeés, par des Déndvoles, des gardes et des scientifiques
dont les objectifs sont semblables, méme si parfois kzs méthodes sont différentes (mteprenbionnisme oo pas) =t
ks moyens fmanciers frés mégaux

La centralisation des informations & £t confide & frois personnes représentant les points principaise de la gestion
diasg sites

Coritedle de la prédation {mammifEres et godlands) .
Graham HIRCOMSE (REPB]

Grestion de la wigétabon - Erosson ;
Patrick WARNER. (1W< - [rtande)

Mechotr et probiemes 1385 au parasibisme |
Adrien def NEVO (REFE)



Buite & une demands d'aide et de conseils des représentants du Sénégal ef du Ghana, Ken SMITH {E3PH) se
change des haison avec I'Afnaue

En matére de suni scientifique, le RSFE & proposé une methodologie ayant pour promcipal objectl de conseifler
les pestionnames de chaque site de nidification, pour d'¥ventuels projets de suavis.

Le guide présenté au cours de cefte réundon, réalisé en collaboration avec les divers spécialistes anglai, irlandais
el aménemm ne sora suwivl Feffels qu'en mesurs de la disporibilité des pestonnaires et de leur possibibts de metire
en place ce type de projet

L'ntéret principal dvn traved scienfifique commun a Péchelle européenne, étendu awx sites américains, est de
comparer données ef ohservations &un site & 'awtre,

Dz plus, la population européenne de stemes de Dougall, réparties entre les fles botanniques ef les Agores sermbla
avinr une urelé mal connue. Misuwx la connaitre (par un baguage "spémal Dougall” notemment) ne peut qoe
permeatire de miews 1a protéger, de mieux comprendre la diminution alarmante gl sccrse depuis pres d= 20
ars.

De nombrewx Bénévoles bretons (conservateurs et pardes de résarves de la SEFNB) dtazent presents ef ont
aprécie, malgré l'usape guasi-continu de la langue anglaise, de rencontrer keurs homologues brotanniques oo
irlandais et d'échanger idées ef projets

Le présent rapport se compose d*articles fournis par beurs auteurs swite & beur communication aun cours de cefte
rérion. La coordmation tent done & s rernercier tous pour leur mmabls parbcrpaton.
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LES STERNES DE BRETAGNE

Jean-Fvas MONNAT - SEPNR

Excepies lu tres ancienne moncgraphie de L. BUREAL {1%05) sur la steme de Dougall et un travail trés descriptif
sur la colonse de Dougall de Méaban dans le Morbehan (1955, i niexdste pas de travail réellement sciantifique sur

I=s siemies de Bretagne.
Les recensements et les estimations de production sont les ééments les plus préeis dont nous disposons

Cet artiche sera donc limité & 1histoire des populations de stemes de Bretapme, c'est-d-dire, les dvolutions
mummmwgues, ks modifications de leur répartition geographique, &t les mesures de protection prises i leur sgard,

Six cspoces de stermes ont hestonguement mochs en Bretagne, parmmi lesquellss trows pewvent fire considénses
corTine marginales

Steme de Hansel 13 nelotica) | 300 couples & Dumet en 1946

Sieme archque (5. parsdizeas) - présence épisodique ot towjours en petit nombre

slerne paing (8. minuig) | effectils brefons toujours trés rdduits ne représentant que 0.5 %% de la
popualabon francaise, et dont 'histoire est mal connue.

Ne seront done évoques 1, que 165 s sulres espéces en mson de Pimpoctance absolue ou relative de lours
effectifs,

La Bretagne est de Ioin, be bastion fangais des oiseauy manns nichewrs, puisque ses cdtes hébergent environ 80
% des populations d= lo facads Manche-Atlantque. 51 la Bretagne aoccosiflagt la quasi totshte des stemes
Jusquiany anndes 70, seulement 25 % des cangeks et 34 % des piermegaring 5"y reproduisent en |988, En revanche,
T'ersemble de la populabion frangaise de stemes de Dougall restz bretonmne,

1820 -1920 : LA PREHISTOIRE

Les premiers renssignernents un tand soif pey précis concemnent [a steme de Dougnll, qui n'est déente que dépids
12 ans, Jorsque 124 spécamens. et ooufs sont récoltds & 1Tle aux Demes en 1825 (Vieillot & Oudart). En fait, In
mujcmmdn-h'u:nmmﬁmmmﬂmﬂﬂmﬂkﬂ: et au premmier quart du 205 giécle. est consacée & cette
espéce. [ fait de sa raretd, les amithoboguees hu ont porté une attention partculiéne,
Entre 1898 =t 1909, L. Burcan trouve des stemes de Dougall sur 13 tlots breton, ot fait #6at de la présenece de
stemes piomregarnin, de stemes anctique ef de sternes cangek, Malheureusement, les informations sur 2 taille des
eolonies sont vogues of on doif s¢ contenter dimpressions qui ressortent de la iblicgraphic de cotie époque :

1} 1es effectifs d'omeauy de mer-sont & lenr phas bas niveau histongue

231l n'est pas anpossible gue los stermes sodent les plus abondants cisesux de mer

3} Ia caugek est rage |

) 1n Dougall est peut-ére la plus communs

1920 - 1950

uelle que soit Nespéce, Jes tenseignemeants sont trés clairsemeés au cours de cette période. On aurait en effet,
mains de 10 références précises.



1950 - 1975 : GRANDEUR ET DESTABILISATION

Les anndes 50 sonl margudes pas un fon développement de Vornithologie de terrain et parun regain dintérét pour
les colones d'oissaw: de mer.

Les wisites répéitdes sur les Tlots de Bretagne permettent de retrouver les stemes eg, on partoulier la steme de
Dougall , dans touws les sectenrs de reproduction conmus aw débur du sigcle. Om parvient dgalement 3 se faire une
idde du nivesn deffectifs des populations et cn suit Faugmentation rapede du nombre de steme cangek a
partir de [935.

D 1950 & 1973, les effectifs des troes espdees prancipales en Bretagne s maimbennent sutour da 2 000 couples
pour les sternes pierregarin, entre 500 et 600 couples (maximum 800 7) pour les stemes de Dougall ot Auctuent
enitre 300 &t 4 700 couples pour les stemes caugek. Pour kes stermes caugek, kes oscllaions se situent dans un
évident contexte d'augmentation générale.

Jusqulen 1970, llapparente stabilité des pierregarin et des i'_'luugaJI, et Fangmentabion des caugek masquent la tres
forte mstabilité géographique des stemes pendant la majeurs partie de cefle penods, & lu fods entre secteurs o an
sein des secheurs,

Diéplacements de la population de sterne Caugek

= de 1946 & 1945, on la trouve entiérement en Bretapne, principalement (90 % do total) réparte entre dous 1les :
Meéaban a l'enirée du Golfz du Morbthan of Durmet en Lodre-Allanbigue,

™ eritre 1959 et 19405, Durmet pend Ehu de B0 % de son effectf, qui se retrouve & Méaban

= | 266 est lannde du premier cssa de midification sur le Bane & Arguin en Gironde, ol 1 200 couples sinstallent,
EppRTErnEn] lemporamement.

= on 1968, phus de 80 % nochent sor Méaban, qui sem cormpletemnent abandommé au profit de Dumet entre 1572 &0
1973

Déplacementis de la population de Dowogall

* 1955 : 86 % niche en Iroise (archipel de Moléne)

= 1960 ; alle est répartie entre rcise ef be Mor Braz (sud-est de ln Bretagme)

= 1967: 25 % demewre dans e Mor Brez, alors que le nord-fimstére en abmte 70 %% Mos on observe un
déptacement de l'archipel de Moléne vers kss Abers

Sar de nombrewk sites historiquemnent conmus powr la nidification des stemes, les omithologoess premnent
conscience parallelement, des effets néfastes de Favgmentation des effectfs de godlands angemilds entrs 1955
{6 000 cougles) et 1970 (27 000 couples). L'Tle awx Dames (baie de Morlaix), Farchipel de Moléne et 1fle Dumet,
vont eccuetlr de grosses colonies de godlands qui vont chasser les stemes ou au moins beur poser des problémes
importants

1973 - 1974 : TOURNANT

Ces années appraraissent catastrophigues pour les stemnes en Bretagne, car clles sont marquées par Fmstaliation
definibive de la mostié de la population fangaises de cavgsk au Bane d'Argpuin (sud-ouest de ba France) | of par |2
crash de la population de Dougall dont Peffectif passe de 500 a 100 conples (Figures 2 et 3)

1975 - 1991 : PROTECTION - GESTION

Création du réseau de réserves de la SEFPNB
La SEPNB, ost depuis 1959, gestionnaire de réserves, dont le nombre ne cesse de oroitrs dannées en anmees,
Avant d'élargir Factivitd de protection & différents types de mikiewx (3 partic de [979 pour 8tre exact), les



bénévales du réseau-réserves, en majonté omithologues, ont concentré leurs efforts a la profection de la
mudification des oissa de mer, notamment des stemes (Frgure 4).

Lez objechfs admis f toupours en vigueur sonf avant ioul de ne pes courdr aprés les colories de stemes of de
mainfendr accueillants des sites historiques de nidification sur I'ensemnble de la Bretagne.

Om constate que depuis plusisnrs anndes une forte proportion de sternes de Bretagne se reproduit dans des

TESETVES

Proportions dans les réserves SEFND

1579 1908 1992
Cangek BS % 95 % 100 %
Piestegarin 51 % 42 % Ti%
Dougall 9%  100% 100%

(restion des sifex d sternes

1939 |9 surveillants s sont succédés entre début mai et fin solt sur Trévorch (29) et en
| baie de Morlaix (25).

1990 |12 surverllants (165 jours de présence) sur 4 sites - les mémes + La Colombaére (22)
et la Raviere d'Ete] (56)
1991 |9 surveillants {130 jours de présence) sur 4 sites

Références bibiographiques :
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Abstract

Seienbific wark does not exdst about tems In Franes,

1820-192D
The first definite data about term are the discovenng of specimens and egps from bz aux Dames {Fnistére) m
1824, Between 18368 and (909, Lows BUREALT visits the main brefon archipelapos and fnds roseafe tem
eolonies on 13 islets, He produced a "Monographie de la steme de Doagall® in 1905 and described the colonies
only with wagie mumbers and as "fne colomes..”, There are absolutly no precme data, ondy dominant
impressions from this period :

- Seabird populations are af their lowest histoncal lewel

= Tems could be the commonest seabirds, at laast untl 19105

= Sandwich tern ase rane

- Roseate terms the commaonest 7

Betwean 19200 and 1924005, data on termn are scanty.

From 1950, the developpement of field omithology has permetted 1o have mther good counts of tem mambers all
around Bristany ant to notice a rapid growth of sandwich terns,

Ungl 1973, numbers seem to be stable for common tem (2 000 peirs) and roseats tems (5000 pairs). They
globaly grow from 300 to mors than 4 003 pars for sandwich tema

This global stability or growth, mask a great geographical mstability at different levels (between arcas and
betwesn islets in the same area). This mstabibty 15 ceramby due to the huge growth of gull populabons at the
same time

Mumbers of Herrng galls in Brattany

1955 : 6 000 peairs - 1970 : 26 000 pairs - 1977-78 - 45 000 pars,

The sudden changes from 1973-74 are marked by an emigration of the half breton population of sandwich terns
o south-zast of France (Banc d'Argun), where 1 820 pairs breed m 1974, and by the crash of the roseats tem
populaton (from 5-600 10 100 pairs)

The temn population management started with the first tem resenves m Bodtany, The SEPNE's "Obsenvatome de
stermes” 15 created in 1989, The: management adm = to madnfin & reserve network as suitable as possible o
brezdmg tems,

Reserve creations, vegetation management, guil cufling (>8000 guils have been klled from 1981 on tem reserves)
arud colony wardsnmg smce 1989,

Faserve managemeant on SEPNE resarves i3 possible beoase of voluntesrs. The coordination of this work helps
to find money, partmers and 1o organse the staffs od seasonnal wardners,

Today tem populations seem to be more or kess stable in Brttany.

Terns proportion in SEPNE reserves

15979 1588 1092
Sandwich 25 % M 100 %o
Camman 51%% £ % 3%
Roseate 89 % [0 %% 100%



ROSEATE TERNS ON ANGLESEY

AN UPDATE

Alastair MORALEE - REPB-North Wales

Roseate Tems have bred on ot least 8 silzs m Morth Wales duning this cenbury. Ssven of these sites wers on
Arnglesey,

At present, thers are breeding colonies on just three of these sites - Yrys Feurig, The Skerries and Cemiyn,

1. YINYS FEURIG

Thes has been the main Roseate tem colony in North Wales since 1959, The colony site consists of three small
islets (total c3ha)), sccessible from the mamland for a perod of two hours either side of low Hde, This 15 a mooed
coborny of Roseate, Arctic and Common temns (whith Sandwrich also occasionally breeding),

Historically breeding success has been threatened both by predabon (g rats, foxes, gulls and Peregnnes) and by
human distorbance {e.g holiday-maker and egg-collectors],

The kelands are wary low (the highest point is approsimately T m abowve Mean High Water)

Most recently thream to the colomy have involved predation {by Peregrines, foxes and gulls) wdulst hurman
disturbance has been successfully reduced by full-time wardenmg.

The wlands are too small to allow the wardens 1o live on them and it 15, therefore, difficult (o monttor disturbance

and predation keveis. The majonty of the Roseate Terns boeed on the catermost ialef = arpund 600 m fom the
mmamilamnd.

The Roseats tam populabon appears to have remamed relabvely stable (betwesn 150 and 200 pairs) for at least
the period 1969- 1586, Between 1986 and 1987 the population dropped from 200 pairz o around S0 pairs.

This swdden and drastie dechne was almost certanly due 1o a combination of factors mcluding
= contiriied and meressed predation and disturbanes from Peregrmas,

* a major kill of adult tems (at least 57 adult inchuding 12 Roseate Tems) by a fox in the third week of
May,

* severe pales on the & th and 7 th Juns

* cool, wet and dull weather thooughout Tune.
Upto 500 adult Roseate tems were prasent i the maddle of June althouph many of thess had kf by the
end of the month,

In the four years since 1987 only 198% was a "pood” year {around 75 Roseate young fiedged ffom arcumd 7O
pairs). [n each of the remaning three vears there has been a major predaton problem (gudls m 1988 and 1590,
Peregring in 1921 and no yvoung fledged from the colony m either 1990 or 1991

Table |. flustrates the combinaison of problems encountered in the past fow vears,



[t appears thal "to save” or remstate the Roseale colony ab Ynys Feung we have to tackle at least six separate
protiems ; namely

* hurnan disturbanse and spp-collecting,

= predabon by Foxes,

= predation by rats,

* predation by gulls,

= predation by Peregrine,

* bad weather during June and Tuly.

We fesl that we now have adequate mecharmsms for dealing with fhe first three of these difficuliies. There has
been little probdem from human disturbance sines full-tme wisdsnng of the colony commenced, low-tide fox
patrols are now standard procedure from cardy May (oven if 1t appears that no tems are vet nsing the slands) and
rat bait is put out on the slands esch pear,

Predation by Peregrines and Gulls

Cme of the major practical difficulties in wardening Ynys-Feurig has been monitoring activity within the colony,
it i5 virtually tmpossible to watch the Roscate Tern arez from anywhers other than from inside the colony. This
has made it extramely difficult even to assess the mmpact of gull or Peregrine predation of desturbanss i the past,

Iy 1591, two small, wooden hades were banll on the Cuter iskand 1o merease the opporunities for ohservation,
These appear to have caused Iitthe or no disturbance to the terns wath several pairs of Arctic temns nesting within a
meter of them.

Om at deast 7 oocasions Peregrings were scared off the slands by wardens m the hudes, It 15 infended that far
greater use of the hides will ba made in futare years, both (o prevent, Peregrnes fom landing an the islands, to
aliow controd of gulls should this prove necessany and o attempt to read mng numbers of Koseate tems

The Weather !

Mest-boxes have been m placs on Yoys Feung sines 1988, These have met wath hronted suocess. To date a total of
21 Roseate tern eggs have been laid m nest-boxes, of thess 28 (20 %) have hatched. Tn addition chicks sheltenmg
regmdarly within nest boxes appear to have suniaved longer m 1990 despite heavy pull predation (althoseh all
succumbed eventually),

The islands, being so low, ars parboularly vulnersble (o South-westerly gales combmed with high tdes - Arctic
tem chatches have been washed off the inner island in two out of the last five years - we can do litde about this
except hope [or good weather in June and Juby,

1. THE SKERRIES

These are a sznes of smal islands totelling arownd 16ha, 3km off the north coast of Anglesey, Arctic fems re-
colondsed the slands in 1979 (after an absence of I8 years) and have bwalt wp fo a total of around OO paics in
1991, Fledping success for Arctic terns has been very good for at least the last & years {with the excepbon of 1938
when the colony deserted followmg Peregrine dishurbancs).

The tslands were established as an RSPE reserve in 1982 in the hope that Roseate tems would re-colonise (they
tast bred in 19520,

21 paurs bred successfilly m 1967,

Common terns re-colonised in 1991

The islands have been wardened full-time since 1983,

In addition to the tems upto 1 400 pars of gulls breed on the wlands (Hemng Gull and Lasser Black-Backed
Gull).



Conversalion Action

A gl "exclusion zone®is maintained arcund the tem colony by removing nestsfeggs.

Atternpis are baing made to cstablish Tree Mallow (Lavabesa arborea) in a walled garden 1o provide shelier for the
Roseate Tems.

Mest boxes have been provided for the past three vears although none have yei been used by Roseate Tems,

Peregrmes are regularly seen owver the ilands but appear to have been daterred from landing or roosting on the
islands by fhe presence of the wardans.

The colony is extremely casy 1o mendtor from the hghhouse buldings and there s grest scope for detailied
monitoring of breeding snecess and feeding rate/species compoesition.

3 CEMLYN

This site &= wardened by the MNerth Wales Wildhife Trust, 1t 15 & 2ene of very small islands whnithn a naturally
formed lagoeon on the narth coast of Anglesey (appoeec. 6 kn South-east of the Skemes),

Arctic, Common, Roseate and Sandwich tem nest.
Reseate temns frst bred in 1986

Mugor constramnts (o breeding success over the past few years have included predation by gulls, jackdows, mis
and stosts and egg-collecting.



THE SKERRIES - ANGLESEY
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CEMLIN BAY - NORTH WALES WILDLIFE TRUST RESERVE

TABLE 1. Pairs of breeding terns 1986 - 1991

| 1986 | w987 | 1988 | 1989 | 1990 | 1991 |
COMMON TERN | c100 | ctoo | 90 | 100 | 3 | 110 '
MRCTIC TERK | cli§ | cl40 | clso 40 | 150 i{ 150 |
SAKDWICH TERN | ci50 | 80 |cuoo | 830 | 500 | 600
ROSEATE TERK Ir -10 | 1520 | e15 | 7-12 | 34 I 4

THE SKERRIES

Table 2. Pairs of breeding gqulls and terms 1986 - 1991

boiges | 1es7 | 198s | 1988 | 1990 | 1o
1

= —

L — g g R ——

ARTIC TERN ¢190 | 260 0 380 464 700
ROSEATE TERN | 0 1 i 15 7 0
COMMON TERN 0 i 0 0 0 §-7

Ler BLACK-BACKED .| 300+ | 453 | 415 | st | 425 | @47

e e—

| HERRING GULL 00+ | 361 182 300 8 534

BREEDINS PAIRS OF ROSEATE TERNS - ¥YNIS FEURIG - ANGLESEY 1982 - 1991
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YNYS5 FEURIG [985-1990 - PREDATION, WEATHER, BREEDING SUCCESS

Predators June weather
k YEER | FOX | RAT | GULL | PEREGRINE Weather Assessments are a8 compared with
’ 1951-80 Average . Data from RAF Valley
| 1985 2 | s e
|
| 1986 ¢ 244
YEAR | TEMP. | BAI¥ SN
1987 | ++4 B EY

e 1985 | AV, | WET. AV,
1938 +++ +H 1986 | MABM | AV. Av.
= 1987 | CDOL | WET [ILL

1989 & s | 1988 | WARM | DRY | SUMNY
! ! 1039 | WARM | AV. DULL
1990 I d | 1990 | av. | oar | oo
{ { 1991 | COOL | AW. DULL
1991 { + bk E

Rogeate tern breeding success

YEAR | PAIRS | AL RINGELY I FLEDGED
SINGED | FPAIR j

1985 | 200 l 116 i 0.58 5|

1986 | 200 | 108 | 0.53 1 _f

w907 | 40 | s | 013 L

;m@a[ 5 | 15 | 0.1 § [

19&9! 0 ! 39 1,27 75 k

1'?9'4}r; s | u | on o i.

| 19m II 1 0 A 0 |

| eRmarzoN KEATHER RINGED/PAIR |

woRsT | 1047 1987 1987
BEST ! 1989 | 19648 1989




On woit régulidgsement les faseons pélering an dessus des fofts mais il semble quils sosent dissuadés par la
présence des gardiens

Des bitiments du phare | on peut faclement surveiller fa colonie et Fon peuat bien suivre de prés e succés de la
reproduction , la frégoencs d'alimentation <t la composibon 2n especes.

3. CEMLYN

La est assurée par le Morth Wales Widhife Trust . Cembm est compose dune seme de s petits lots qui se
trouvent dans une kagune naturslie sur la fsce nord &' Anglesey (environ six kalomeétres au sud-est des Skemmies)

Les stemes arctiques, de Dougall <t prerregarin ¥ nicheant,
Les sternes de Dowgall se sant reproduites pour la premagrs fods en 1986,

Les principan: problémes qui se sont posés pendant les quelques années passées ont &t la prédation par les
goclands, les chowcas des tours, les rats &t les hermines et anss le dérangerment 4il sux collectionneurs dosufs.
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STERNES DU DOUGALL A ANGLESEY

UNE MISE A JOUR

Les Stemes de Dougall se sont reproduites sur au moins 3 sites dans ke nord du pays de Galles au cours de o2
sigcle, Parmi ces sites, sept se trouvasent dans Flle d'Anglesey

A pedsent, les colonies de reproduction ne ge trouvent que sur ois de ces sites - Yoys Feursg, The Skerries et
Camlyn.

1. YNYS FEURIG

Depuis 195% Ynys Feurig est ka colonie principale des stemes de Dongall. La colonie de reprodaction se répartie
sur trots Tlots (trois hectares en total) ot elle est accessible de 19k d'Anglesey deux heures avant ot apres la mards
basse, La on trouve des stenes de Dougall, des stemes arctique ef des sterne pigrreganin (les stemes caugek s'y
reprochnsent de temps en temps),

Histonquement, la reproduction a &t¢ menasde par des prédatenrs (par exemple les ratz, 1ex renards, les godlands
et les faucons pélering) et pas le dérangement humain (par exemple le tounsme, ks collectionneurs d'ocufs)

Las flots soni trés bas Je point be plus devé se trouvent 4 environ sept métres au-dessus de la myennes das mardes
hautes).

Phus récemment, ks micnaces qui pesent sur la colome provisnnent prmctpalement des prédateurs (surtowt les
fancons pélenns, les renands et les goélands) car e dérangement a €& dimineé gréce Femploi de gardiens & plein
temps.

Lz flots sont trop petits pour permetirs su gardien d'v habiter | o surveillance ne permel pas dedonner un idés du
niveau de démngement humain et de la prédation. La plupart des stemes de Dougall 2 reprodusent sur Filot le
phus cearté de Uile d'Anglesey (3 une distance d'environ six cenl métres).

La population des sternes de Dougell semble sétre stabilisée (entre 150-300 couples) an moms entre 1969 4
1986, Entre [9#8 ot 1987 Ia populaton & domanud de 2080 couples & environ 40 couples seqlement

Ce décln soudenn et severe s'est produst 4 canse duns combmmson de plusieurs fcteurs
* le dérangement e o prédation par les favcons pélering a confinue ef & sugrnents,
* pendant la troisiéme seminime de mai, un renard & tod beavcoup de stemes adultes {ou moms 57 dont 12
étaient des sternes de Dougall).
* i ¥ cu des coups de vent severes, e six ot le sept jumn.
* pendant tout Je mois de jun, il fusait ras, gns et plusvieu.

A s rod=jun, By avadl jusqu'd 300 sternes de Dougall adnftes mass 4 la fin du meis la plupart d'entre elles sont

parties,

Deputs 1987, i 0y & quune année, 1989 que F'on peul considdrer comme bonne (environ 75 stemes de Dougall
jeunes elevees par 7O couples). Durant les trois autres armess, il v a eu des probiémics des prédation (Jes godlands
en 1988 et 1990, les fancons pélerins en 1991) et il n'y co auoune sterne & Fenvol en 19940 ou en 1991,

[e tablean |, moatre la combinaison des problémes que Fon a renconiré pendant s quelgues années passess,
[l semble que, pour "sauver™ ou restaurer bn colonie des sternes de Dougall & Ynis Feung, 1 fsse aborder s
moing sy problémes sépanés, notamument ;

* | dérangement hurnmm ks collechionnsurs d'ceufs,

* la prédation par les renards,

= la prédation par les mts,

A4
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'hpmdihmpmﬁ:ﬂmmbbﬂ"_jﬂiw
* b prodation par les faucons pelenns,

* & mauvas temps pendant jom et juilisg.

Mous crovons avor mis en place, les movens pour domanssr es toois premiers problémes. Depus gue le poste de
gardien & plein temps a 68 créé | il v & pen de probiémes de dérangement. A marde basss les patroulles pour bes
renards sont menges de fagon systématique dés ke début de mm (méme 51 les stemes ne sont pas encore arrivies)
et le pidge & rats est kaisad sur les fots chague annde,

La prédation par les fancons Pélerins et les goélands

L'one des difficubtés prabiques majeures qui se présente au gardien & Yiys Feurig est la survellance de actrvite
de | colorie, [1 est presque mmpossible de survelller les stemes de Doupgall sans e dans la colonie elle-méme,
On a donc eu bien de probiémes en essayant d'évaluer 'effet de la prédation dans e passé,

En 1991, deux affuts oni #tea instellés sur kot exténeur afin de faciliter la surveiance. Ilp-u:ﬂu'ufitquj]nnnnl:p.as
gumurdémlnélesstﬂrm Tl ¥ & méme phasieurs couples de stermnes arctique qul ont mchkd 4 mons d'un métre
‘Sl .

Au moeing sept fois les faucons pélenms ont fid par peur des gardiens qui sunveilladent o codome, de leurs affuts, A
['avenir, on projette de s'en sepir plus féquemment pour empécher les faucons pélerins de se poser sur bes Tots,
pour permetire au gardien de contrMer la populstion des godlands si clest ndcessare ef pour ma.re:-ieh‘ehs
baguss quea porfent certaines sternes de Dougall.

Le temps !

Drepius 198R, des nichodrs sont installés & Yavs Feang, Le suceés a ébé limité, A ce jour, 31 oeafs des stepes de
Douwgall ont été pondus dans bes mchoms, dont 28 (30 %) ot é&slos. De plus, 1 semble que ks oisillons qiu s
miettent régulidrement & Vabri des nichoirs ont sunséca plus longtemps, pendant 1990 malgré une prédation lowrde
par les goelands (fnalement, 1 sonl fous morts),

Du fait da leur faible albimde, les Tots sont vulnérables zux vents forts du sud-ovest addifionnds aux marées
hautes - i ¥ & des cowvdes de stenes archigues qui ont 68 emportéss pendant deusx des dermdre anndas. Mous n'v
powvons pas grand chose, seubernent espérer du bean temps pendant juin ef juslbet |

2. THE SKERRIES

Les Skerpes sont une série de petits Tots dont la super feoie totale est de 16 hectares, of qui se ouve a tois
klomeétres du edté nord de lile d'Anglesey, En 1979, les sternes archques oni recommened § s reproduirs,
Pendant les six dermsers années les stemes arctiques ont réussi en devant les ponsging (sanf en 1988 quand la
colomie @ é6é désertés susta au déranpement par des fiucons pélemms).

En 1982, les Thots sont devenus une réserve de la RSFB. On esperait que les stemes de Dougall reviendrasent. {la
dermiére reproduction avait eu hew en 1957),

En 1987, Ilmupl:amﬂm.mas:mpmduu:

Lies stemes pierregann sont revenues en 1991,

1y & un gardien & plem temps depuis 1989,

En plus des stenes, jusqu'a | 400 couples de godlands se reprodiisent sur lea Tlots (godland argenté et goéland
brun),

Om mainitent une *zone dexchision” contre les godlands autonr da la colonie des sternes (prélévement des ocufs
et destraction des mids. On essme de fare se développsr le mauve (lavaters arborea) dans un pardm afin de fourmis
de I'abn aux stemes de Doogall.

Des nichoirs ont é¢¢ mstallés pendant les trois demiéres anndes quoigue les stemes de Dougail ne g'en soient pas
ENCOTE SETVIES



Ome woit regubéremnent les faucons pélenns au dessus des Ilods mas il sernble quils aolent dissuadés par ba

Des batimernits du phare |, on peat fecdement survelller la colone et lon peut bien suvte de pres. ke succes de la
reproduction , la féquence d'alimentation et la compositon en espéoss,

3 CEMLYN

La est assurée par le North Wales Wikdlifs Trust . Cembyn est composd d'une série de trés petits flots qud se
tronvent dans une lagune naturelle sur la face nord @ Anglesay (environ sox klometres aw snd-est des Skerrias),

Les stenes arctiques, de Dougall et piemegann v nichent.
Les sternes de Dougall s2 sont reprodustes pour la premisee foss en 1986

Les principaux problémes qui s sont pesés pendant les quelques anndss passées ont 2 lo prédabon pur les
podtands, les choucas des tours, leg rats et les hepmines et sussi le dérangement dii aux collectonneurs d'oeufs.
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ROSEATE TERNS IN ENGLAND

JANE BROOKHOUIE - REPR

Rossate tern breeding sites in Engdand occur arcand the coast, ane few and scattersd (Map 1). Tvpically, the sites
arc small off-shors islands, with one or two exceptions, Some of thess sites are reserves managed by RSFPR,
some are managed by other conservation organisations eg. National Trust.

Although the Roseate have nod necessanly always been counted or mondtored well in the pasi, if & apparent that,
as elsewhere, the numbers of breeding temns m England have dechined rapidly in recent vears. There was a serious
decline in the 1980s at all the english sites (Table 1)

The known breeding sifes are as follows

Heodbarpow = RSPR reserve on the south Cumbria cosst, comprising bagoonz and old mime workings. Here the
colony used to cadst some 20 vears ago on slag islands in the lagoon, but the islands on which the bird nested
were evenfually bulldozed, Only a single bird have bean seen in the kst amx years, The reserve is now largely
managed fior hittle temns.

Dungeness - another BSPE reserve s & complex of shingle and wetlands where a few pairs of Roseate tems have
nestad on man-made 1slands over the past 15 vears o 50, There was a mirdmuon of fous pairs i 1981, bt usoally
only one pair. Tn 1990 one pair bred for the first tme smes 1984, and in 1991 three birds wrere seen im hane, bt
thers was no breeding.

Sailly [sles - Lying off the south west coast of Comwall, a group of slands i vaoous ownerships, with Rossate
tems moving betwecn variows sites, The meaxirmam total was 20 pairs in 1969, but since this, there wese ondy eight
or nane pairs unbl 1587, where thers wers only five padrs.

The only sites in England where Roseate tems successfilly bred last vear (19907, were off the north east coast, on
the Famne [slands and Cogquet Esland.

Famne [slands - cwnied by the National Trust, o group of rocky, fat-topped islands wath steep chiffs, Thowsands of
other sea birds inclading Common, Sandwich and Arctic ferns also breed thers. Roseate tems have been
recorded first in 1331 wath heahest mamber in 19505 and 1960s (Table 17, There was a masamum of 94 pairs m
1991, which has dropped to only thres pairs i 1991 The bitds nest in e sea campeon (Silena roantma) and
dock {Rumex sp) on the top of the islands, The birds have moved around betwesn the islands with the changes m
the vegstation. The fedgng success on the Fame Islands is not well documented (Tablz 2). Predabion of epgs and
chicks by herring and lesser-black-backed gulls seems to have been a problem. More accurate reconds will be kept
in fisture,

Coguet Island - BEPE mserve lyving severnl miles to the south of the Fames Islands. It & a low Qof-lopped wsland
hpng about 1.5 ko off-shore. The cliffs are muoch lower than the Fames but similady, the slands support
thousands of other s2abirds, &g | Exder - 350 pairs, Puffing - 1500 purs, Sandwich tems - 1738 pairs, Arclic fems -
438 pairs and Cormimon tegns - 378 pairs. The highest numbers of Roseate terns oceoned dunmg the sarly 19705
(Tablz 3).

ﬁmuagimﬁanisahavmdjﬂrm! froen Fames, being mostly nettles (Urtica dioca) and Yorkshire fog grass
(Holcus [amatus), Plots ars kKept open m the nettle bads and it 1 hers that the Cormmon and Asctic temna nest, The
Sandwich tems nest in the same area every year which is close to the lighthouse. The Roseate tems tend to nest
around the sdges of the islands (Fig.1) away fom the madn iem eolony, so are nof so easily confused with other
tern specics, ke, they are easier to count and monitor, They tend to nest in small nettls clumps or moold puffin
burrows, 5o are fuidy sheltersd.

There i5 & sumeer wWarden every year on the sland dunmg the bresding sesson who carries out the counting.
Howeves, becanse the wardens changes every year, there a possibility of mconsistency in expertise and
methodology. The Roseate temn chicks e nnged every vear, and fledging success monitored. As there 15 no
public sccess to the island, distarbanee is kept to & minimom. These has been a problem of predation by Herring
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amd Lesser-Black-Backed gulls m the past, from fme to tme, thess large gall species are culled o madntun low
numbers 50 as fo reduce the predation. However, the rmumber of Black-headed gulls nesting on Cogquet Island
hase msen dramabeally over the last few vears, and if 15 suspected that these are now much mrore of threat to
breeding tem, both Fom predabion and competiion for nest space. This will be carefully monitored in the firhure.
Artificial nest boxes are niof wsed on ather Cogquet lstand and the Fame 1alamds,

It ts thought there may well be some mterchange or Roszate tems between Coquet and the Fame Islands, bat
again this has not been closely monitored to date,

Table 1. Numbers of Roseate Terns breeding in Britain and Treland 1969-1987

Wumber of pairs 1085-87 196870
-E-:Itmey lH-h.l'n!hl._- - = %
Angus - 1
Dunfenmling . 3
Easi Lothian 20 [ 1F)
Western lskes I .
Argyil and Bute o gt
Kyle and Carmck . L5
Scotland total 23 134
Merthumberland 35 332
Harnpshire - 2
Isles of Scilly & 20
Cumbria EAAN _ - |
\England total 4] 355 g
Cwynedd Gl 202
Wales total God 20
Antrim 15 = (20 birds)
Diwn 44 51
Dublin 2500 60
Wexford B 1352
Cork - 10
Kemry | |
Cralway 6 .
Donecyal 3 &
Ireland total 337 1701
Bt and Irelanc total 470 292
I Raduced to 45 pairs in 1988

B Increased to 306-332 padrs in 1988, 1988 total for Britain and Ireland was at lsdt 450 pairs,



Table 2. Roseate terns on the Farne [slands

Year Browsman Frines Longstone Longstone “Cithers” Todal
Fame End Main
| 246 1-2 [=2
1947 "few" "o
1248 13 13
19489 2 15 3
1250 & 4 12 1] 32
1951 i Pt
1252 3 3 2 1 15 31
[253 3 2 a3 ol
1934 2 3 40 435
1955 19-20 50 I-15 T-25
1936 4 5-10 a0-50 12 61-76
1957 l 5 60-70 G6-Th
1958 iz 30-40 4352
1959 12 11 i0-12 33-35
1960 A5 12 5B
1961 il 34 04
1962 20 12 32
1963 35-38 30-40 65-78
1964 3051 an =81
1965 v 20 ‘ . 57
1966 22-24 T 14+
1967 24-25 7 5+
1968 45 3 T
[ 26D Mo details available for this year -
1970 24 4} 64
1971 15 15
1972 1 10 11
1973 [ 23-25 20-31
1974 T 7 14
1975 9 3 12
L1976 il é 17
P77 3 f o
978 i4 3 17
1579 2733 1 8-34
[ &80 21 1 22
193] 14 1 15 (18%
1982 11 2 13 (11
1983 2 1 3
1984 9 4 9
198S 10 14
1986 o 9
1987 14 14
1988 21 21
195 11 1 12
19940 2 2 4
1991 i 2 3 2%

* - number of young fledged

The three mam islands for nesting Roscate tems ase'wese Brownsman, Inner Fame and Longstone End -
Lmymr-lmbm;um!mmi}'mnmm "Orhers” nchude Mortherm Hares (10 pairs in 1950, 15 @ 1952}
and West Wideopens (10-15 pairs in 1955, 12 in 1956).



Table 3, Roseate tern numbers on Cogquet Island

Yeur Breeding pairs Young Hedged
1570

177l S -
1972 75 .
1973 £ -
1974 al

1975 6

1976 26

1977 16 -
1978 28 =
1978 36 x
1980 i 4
1981 12 -
1532 i) 30
1583 15 13+
1384 3 16
1985 18 17
1586 i) 18
[aay L7 16
s 21 i
1989 23 21
Lo 3 19
1591 20 15
1500 28 15

* 1992 Agures for interestinformation
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CONSERVATION OF ROSEATE TERNS
AT ROCKABILL ISLAND
1989=1991

Michael O'ERIAIN ¢1y, Liam RYAN ¢u)
Oscar MERNE ¢2y , Patrick WARNER ¢2)

£1) - IWC, Dublin
C2) - NPWS, Dublin

A protectlion scheme for Roseate Terma has operated at their principal
north-west Eurppean breeding site, PRockebill Island. Co. Dublin, since
1989, Wardening of the colany has ensured that human disturbance has been
kept to & minisum, Gull control measures have been introduced to reduce
predation of ternz. Habitat management has included extending the area of
Trae Mallew, tha favoured nesting wegetstion and the provision of nest
boxes in more exposed areas of the colony. The number of breeding pairs of
Foseate Terns at Rockabill has increased fram 18% In 1989 ta 366 in 1991,
with high preductivity and fledging sveccess in each sezsan. Reading of leg
rings an adult roseste terns has shown that a significant number of tarns
using Rocabill origipata from other colonies inm the Irish Sea, The
continoed success of Rockabill is preobably central ta any recovery of thisg
populatian.

Un schéma de protection pour la sterns de Dougall a été établi sur leur
principal site de nidification au nord-ousst da 1'Europe, Rockabill Islznd.
C.o. Dublin, depeis 1989, La surveillance de 1la colonie a assure un
dérangement humain minimum. Des mesures de contrdles des godlands ont &té
mises en place pour réduira la prédaticn sur las stermes. L& gestion des
sites copprenait 1'sztensicn de la lavataire arborescente, de la végétation
favorable & la nidification st 1l'installation de nichoire dars les endroits
las plus exposés de la colonie. Le nembre des couples nicheurs de sternes
de Dougall & Rockabil est passé de 189 en 1989 4 366 en 1091, avec unm
succks da production et d'enveol élevé R chague =saiszen. La lectyre des
bagues sSur Lles sternes de Deougall adultes a montre gu'un  pombre
significatif des sternes utilisant Rockabill sont originaires d'autras
eolonies de la mer d'frlande. La pérennisation du succée sur Rockabill est
probablement maieure pour ls rétablissement de la populaticn de 1l'aspice.

TALK : John COVENEY
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PRODUCTIVITY OF ROSEATE TERNS
(Sterna dougallii) BREEDIND ON
ROCKABILL-IRELAND

David CABOT

Productivity studies of the Troseate ©Lern at Rockabill, Co. Dublin,
commanced in 1575 when 100 pairs or 7.5 % of the W Eurcpean population
attempted to hoeed. Breeding failure occorred in yeacs 1975 to 197H
inclusive due ta habltat destruction and predator [Larus spp.) impact.
Since then breeding numbars have increased from 40 pairs in 1979 Eo 366
palrs in 1991 when the Rockabill colomy held 65 % of the WW European
population, Productivity (number of fledged echicks per breeding pair) fs
calculated from complete breeding censuses and saturation ringing of pulli.
Data on tha success of captoring all availabla pulli is obtained by
panitroing freshly fledged pulli ea Rockabill, Additiensl preductivity
informatlon i5 available from the ratio of juvenile to adplt bird soma 4-&
weeks after fledging at pre-migration roosts in Dublin Bay. Productivity
1875=1991 has been consistently high, ranglng frem 0.57 to 1.55 fledged
chicks per breeding pair., The average owar the pericd was 1,28. This
compares with 1.19 obtained in Co. Wexford ([1975-78), 1.21 from Coquet
Igiand, Morthumberland, England [1565-70} amd 1.33 from Massachussatts, USA
(1970-80].

hs a result of intensified fiald work om Sockabill, &the average
produckivity was 1 46 in the period 1988-1991. Post-fledging mortality must
be high as recruitmesnt of birde inmto the breedismg populatiom as showm by
total population size is low, Recruitmant and mortality studies are now in
progoess based on the data bage of 2,953 pulli ringed on Rockabill .,

Des édbudes sur la réussite de la reproduction de la sterne de Dowgall &
Rockabill, Co. Dublin, ont commencd en 197% quand 1090 couples soit 7,5 % de
la population du Nord-Owvest de 1'Europe onkt essapd de "y reproduice. Da
1975 a 1978 inclus, 1'échec de la reprodoction a étd dd 4 la destruction du
site at & 1'impact des prédateurs (Larus sp.). Depuis lors, la nombra de
couples repreducteurs a augmentd de 40 en 1979 & 366 en 1991 guand la
rolonie da Fockabill attejignait 6% % de la pogpulation MW européenne,. La
taux de réussite [(nombre de podssing & 1l'envol par couple nicheur) est
caleulé & partic des recensepent complets des reproduckeurs et du bagueage
en magse des poussins,

Lo domndes sur le succhs da la captore de towus les poussinsg disponiblas
st obtenpu en contrdlant tows les poussine 4 1°envol sur Rockabill. Une
information cooplémentaire de la productiom est obtenu & partir do ratie
entre juvéniles et adultes 4 A 6 sesaines apris 1'enwol sur les reposoirs
d'avant la mlgration dans la Bala de Dublin. Le pombre de jeunes & 1'emvol
entre 1979 et 1991 a étd régulidrement fort, cscillant de 0,57 & 1,55 par
couple. La movenne de la péeicde a &té de 1,28, Cecl est 3 comperes Bvac
1,12 &, Wexford enm 1976-74), 1,21 & Coquet-islamd, [1965-T0) et 1,33,
Massachussakbts [USA - 19T70-00}.

Le résultat du travail =sur Rockabill fait spparaitce une noyenna de
peaduction de 1,46 pour la péricds  1988-1991. Le chiffre total de
popalation et le faible recrutenett dang la populaticn nichedse montre que
la mortalicé aprés enval doit 8tre dlavdae,

Leg Sttides Jde rocrubensst &8F A8 portalité sont Actuelléfent &0 cSowrs
&'appuyant sur la basa de données de 2 953 poussing hagués A& Rockabill.

L3






w0

LADY'S ISLAND LAKE, Co WEXFORD

oA e

Eugene WALLACE

Wildlife Service, Co Wexford

Work on the 1991 season started in Februsry with a check for mink and
foxes. Five fowes were shot in the viepinity of the island. On March 25th,
the laké was partially drained allowing possible ground predator access to
the FRoseate tern nesting area. In April an electric fence was constructed
to aeparate the colony area from the rest of the island. Rat bait was laid
cn the rest of the island. "Roundup” 3 E was sprayed in 15 cm. wide strips.
Weat-boxes were asited along these strips and in other likely sites.

Bhingle was transported en to the island to prowide suitable Little Tern
habitat, the habitat measured 6 x 10 metres.

In late April the Sandwich term numbers began to build up at the evening
roost {525 on the 24 th), then the musbers began to drop each avening to
307 on May lst. Intensive watches were kept to ldentify the problem. Great
Black-backed EuliHa were harasszing the prospecting terns which included 35
Common/Arctic and 10 Roseate terms by Hay 10th. Alphaclorolose was laid for
Great Black-backs. One was found dead, the hirassing stopped. The
biild up of terms continuwed, by 30 May 50 Roseate and c. 400 Commonfarctic
terns wer prospecting. It 1s felt that the Great BElack-back's harazsment
delayed the bulld uvp by Foseate, Common and Arctic terms and may have
actually moved some bizds on to other colonies.

Nest census iz felt to be extremely accurate az the colony 1s divided into
2=3 petre strips which are then censused. R total of 132 nest-boxes ware
provided and 32 were used last year by Roseate terms.

The 195%]1 censusing revealed :

e —— =

Bandwich Roseate Commien Arcric
Total oests 14869 GO 360
Mean clutch 1.32 I.683 257
Chicks ringed 579 45 a7 38
Chicks per pair Culla T C.0.7% C.0.7

Tern Numbers Pairs 1983 = 1591

Bandwich Foseats Common Arctic
1983 4 1 = 3 -
1954 191 is - 3
1985 291 0 - 3 -
19k4 524 0 - 1 -
1aa7 TO8 B = 215 =
1988 412 B = 1495 -
19g9 1317 T6 251 125
1990 13495 a0 281 153
1951 1465 64 250 111
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ROSEATE TERNS IN NORTHERN IRELAND

A REVIEW OF KNOWN NESTING SITES

Robert A. BROWN
RSPE - NORTHERN IRELAND

Introductlion

Boseate terns were f£irst recorded as nesting In Morthern Ireland on Hew
Island (Copeland Islands, Co Down) in the early 19th cemtury. By the
1330%= it had wirtually disappeared, but breeding was rediscovered inm 1906,
and was recorded as breeding on Strangford Lough in 1908 (Marples &
Marples, 1934), Humbers increased in Ireland through the 20th century until
the 1960°s when they began to decline once more (Hutchinson, 1%8%9). Since
then elewven sites, all in Co Antrim and Co Down, are koown to have been
used by roseate terns, but the record of nesting was patechy uncil 1969 when
regular nest counts commenced In Strangford Lough (Brown and Heawvay, 1985},
Although incermittent counts were conducted at other lecations in former
years, it was not until 1960 that regular accurate monitoering of all knownm
sites was achieved, and this has since been maintained.

The trend of nesting rosesate terns in Northerm Ireland reflects the more
general decline of north west Eurcpe; between 1969/70 and 1984 the total
breeding population in Ireland as a whole is thoughet to have fallen by 8353%
{(Whilde, 1985). HNumbers on Strangford Lough sites reached 2 peak of 156
nests in 1978, and it may be inferred that the other sites In the Province
may alse have contained significant numbers at that eime. TIn 1934 Horthern
Ireland held about half the tetal Irizsh populacion {Whilde, loc, eic.},
Since then, numbers hawve shown a continuing decline (Table 1% from 217 in
1980 to & neats im 1991, or less than 1% of the Irish population of 422
(Roseate Hews, 1991}.

Whilst the number of breeding pairs in the Province has dropped to its
lowast recorded, observations by fleld staff of the Royal Society for the
Protection of Birds (RS5PB), and the Matiomal Trust (NI}, suggest that
roseates still occasionally occur in the wicinity of many of the sites
known te have been attractive to them. It ig also known that birds ringed
on Jackdaw Island, Strangford Lough have been recordad nesting omn
Rockabill, Co Dublin. The little information available therefore suggests
that mercalicy may not be a major facter in the decline of roseates in
Meorthern Ireland.

The majoricy of the former roseate sictes still support variocus colonies of
Sandwich, eommen and Arvetic terns, (RSFB and HT unpublished data and NT
Warden's Reports - sea Table 2} and may still be regarded as potentially
suitable for roseate terms. Howewver, increasing pressure by recreacional
activities on or near many islands on the Horthern Ireland coast,
particularly im sheltered sea loughs, poses a threat te their future
suitability for roseates, as well as the other tern species. A review of
the statusz of these sites is appropriate therefore, rot only to ideatify
any weakneszes in their current protectiom, but te highlight the need for
their recention as key locations likely to resume their importance in the
event of any significant recovery of the Irish roseate populatien.
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A General Owarvisgw

The eastern Horthern Ireland coast iz Intersected by four large sea loughs,
originating mainly through folds and faulcs in the underlying bedrock, and
subsequently enhanced by glacial action, Huch of the surrounding bedrock
is overlain by a blapket of glacial boulder-clayz and gravels, although
this is of varving thicknessz, and Iin many localities has been subsztantially
aradad, All eleven islands known te have been used by roseate terns in
Northern Ireland are within, or adjacent to, these sea loughs (Fig 1). In
the mare sheltered localitiea within the loughs much glacial macerial
remains, particularly in tha form of low, roundad islands (drumlins), and
the nesting islands are dominated by fine gravel capped by maritime
vegetation, largely composed of orache (Atriplex spp), mayweed (Hatricaria

maritima} and alexanders (Smyrnium oluzatrum). Many such islands are
highly subject to winter storms in spite of their locatiom; erosion and

deposition regularly cause changes in the availability of nesting ground.
More exposed sites, prone to scouring by tidal currents and wave action are
usually bereft of glacial material, and the birds nest directly on teo
bedrock, with shelter provided by thrift (Armeria maritima) and s=mall
tussocks of grass.

Jut of the eleven islands, only Sandy Island near the entrance to
stzangford Lough, lacks any structured management, The remainder arve
managed variously by the REPR, NT or the Department of the Environment
tDoE), elther by direct cwnership or by wvarlous mansgement agreements., The
foreshores are owned by the Crown Estate Commizsioners (CEC), DoE, or by
the HT, The effectiveness of thls protection wvarles considerably; whilst
rogseate Terns themselves are subject te full protection through thelr
listing on Schedule 1 of the Wildlife Actc 1985, a number of physical,
biclegical, and human threats to theilr mesting islands still exist.

A number of statutory measures have been used to protect tern islands,
Under the EC Wild Birds Directive {79/409/EEC) the Government fs required
to designate gualifying sites as special protection areas; wirtually all
the islands cited in this paper qualify (Pritchard et al 1992). Whether or
not actually designated; quallfying sites require proftectleon under Hatiomal
legislation as well, and there are a number of ways ©o achieve this. It is
possible, for exampls, for Government to acquire sites and manage them as
Hationsl Mature Beserves (HNEa) under the Hature Conservation and Amenity
Lands Order {1985)(HCALO), and MMEs can also be estsblished through
agreement with appropriate private ovners, often conservation bodies like
the Hatiomal Trust. The most generally applicable designation is that of
Area of Special Scientific Interest (ASSI), which safeguards sites by
determining the types of operations and activities which are appropriate or
inappropriate for its scientific imterest. Both HNEs and ASS5Is can apply
to land and intertidal areas, but generally neither extend subbidally,

In addition to these designations, ownership, leasing, or other management
agreements by conservation organisations like the RSPE and the Natiemal
Trust can provide strong safeguards. The latter has a particularly strong
mechanism wheresby sites may be declared Inalisnable under the National
Trust Azt {1907). Lands designated in this way may not be substantially
changed without Parliamentary assent, and this has enly happensd very
rarely,



Case Histories

Swan Island, Larme Lough: & very small (0.1 ha), low lying gravel/rock
island, capped by maritime vegetation, near the western shore of the lough.
In 1584, wich 39 pairs of roseate terns nestimg, the island held 15% of the
total Irish population; in 1991 with 4 pairs, it was the only site in
Horchern Ireland to support roseates. The island also supports up te 130
pairs of sandwich tern, as well as common and occcasional Arctic terns.

Management: The (sland is ewned by the DoE Environment Service, and
managed for them by the BESPE. It has been designaved an ASSI, and more
recently an SPA - the first in the Province. The main threats to the
island’z pescing birds inelude predation and cempetitien for nesting ground
by gulls, apd che pezzible development of a nearby quarry szice
{Magheramorne) a=z a refuse tip, further inecreasing gull activity in the
area, and possible pollution by leachate from the quarry into the Lough.
Discurbance by walkers {at low tide) and windsurfers has occeourred in the
past, REPB's management includes sslected control of gull mesting,
sccasional wvegetation contrel whem growth becomes excessive, and contral of
disturbance through wardening.

Cockle Island, Srcomsport: This relatively exposed i{sland of vightly
folded bare badrock lies out=zide the antrance re BEelfa=zt l.nu,gh, and !Eri:ngq.s
a busy recreational harbour. One palr of roseate terms nested in 1986,

Management: The island iz owned and managed by the NI, whilsc the
foreshore is the property of the CEC. There are no statutory conservation
designations, but the island has been declared inaliemable by the NT. The
main threats to breeding birds come from discurbance by the boating
comsunity {although there is co-operation from the harbour master in this
respect) and by shellfish collectors on the island foreshore. There is no
mechanism for controlling this at present. Predation by hooded crows is
alse known to ocour, but is difficult to comntrol, REPE recommends that the
island and ics foreshore be designaced an ASS] and 5PA;, and shellfiszsh
collection be prevented during the breeding szeaszon,

Gull Rock, Strangford Lough: A tiny (ca 10 x 7 m) remnant of a drumlin
forming the most norcherly island of the Boretree Islands group near the
north-east shore of the Lough. Composed of shingle and grassy tussocks,
Four palrs of roseaces nested on the island in 1565.

Hanagement; The ilsland iz owned by the NT and declared inalienable;
ic is a designated ASS1 and part of & proposed Wational Nature Reserve.
There are few managemsent problems, slthough regular monitoring for rats and
gull predation and competition iz undertaken. In the event of problems
from cthese sources, it is 1fkely that control messures would be instituted.

Gabbock Is, Strangford Lough: A drumlin island {(ca 0.5 hectares) off
Greyabbey on the Eastern shore of the Lough, composed of gravels, shingle,
and cepped by tussocks of grass and alexanders intersected by disused
cebbic {Orvcoolapus cuniculus) burrows. Six pairs of roseates bred om the
island in 1969, 2, 3, 5 pairs respectively between 1981-1983.

Management: The fsland iz owned by the NT, declared inalienable, and
designated an ASS5I. It is within an area proposed as an NNE. In reecent
years npumbers of cosson and arctiec terms nesting have declined sharply,
whilst that of herring gull has Increased. Control measures on the latter
have been undertaken by the HT,
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Sheelahs Is,. Strangford Lough: Twe tiny, lowlying relict drumlin izlands co
the south of Gabbock Is, commected by a shingle and sand bank, each about
10 x 10 m in area.

Hanagement: The two islands are owned by the NT and have been
declared inalienmable, and designated an ASS5I. Both lis within the area of
a proposed WWR. Gull competition and predation has cccurred, and nesting
attempts by herring and greater black-backed gulls have been comtrolled by
Trust staff, Erosion Iz a major factor on the islands, resulting in
unpredictable shifes in small shingle spics and banks following winter
storms.

Punnyneill Iz, Strangford Lough: A single island, lying to che north-easc
pf Killvleagh, divided into two parts giving & distinctive ‘dumbbell’
shape, sach section formed of a relict drumlin. One section is relatively
high, and overgrowvm by a small copse; the other {ca 0.5 ha) is vegetated by
alexanders, mayweed and maritime grasses. Cooplex patterns of erosicn and
deposition of fime shingle ocour; scmetimes both processes together., The
island has been one of the most lmpertant reseate islands in Horthern
Ireland. Im 1978 it held 126 nests, in 1982 it held 40, and was last used
25 a nesting site by one pair in 1%8&. The island slso has held over 230
Sandwich and over 280 common/Aretic terns in the past (early HT counts did
not differentiate between the two species).

Management: Dunnynelill 1s privately owned, and managed under a loose
agresment by the NT, and designated an ASSI. Discurbance by picnickers
from Eillyleagh and elsevhere has been considerasble, alcheugh effares by
the Trust to confine thisz to the wooded part of the izland have generally
met with good co-operation. Thers have been feaars however that che recent
increase in herring gull numbers may be due to thelr greater ability than
terns and other species to withstand disturbance. BRat concrol is regularly
undertaken, and experimental strimming of the alexander thickets has taken
place. In spite of thiz work, no tern species have used the izland szince
1987. (The latest 1992 information however, 1z that 38 pairz common terns
nested succesafully). A considerable risk remains howswver, that in thea
frequent absence of notsble breeding birds it iz increasingly difficult te
highlight the island &5 an important nesting site, and the whole island
will be wiewed as a picnic area, co-operation will be lost, and resumption
of management &5 & term colony will be wvery difficulc.

Jackdaw Izland, Strangford Lough: A relatively lacge drumlin island (ca 3
ha} with a distinetive raised beach profile, in the south of the Lough. It
iz densely vegstaced with rank grass swards, nettles (Urtica dicica), and
alexanders. Although terns have nested in the centre of the island, tha
main lecation of nesting effort has been in various seccions of the fringe,
charactarisad by finer grassea, mayweed, and open shingle.

In the early and mid eighties Jackdaw was regarded as the mostc
important Cern island in Morthern Irelsand;, holdinmg 40X of breeding Sandwich
terns (1918 pairs in 19E5), and over 200 common terna (Whilde 19853}. By
conkrast with the other tern species, rogeate terms have mever reached
pacrticularly large numbers, the maximum recorded baing im 1987 whan &0
palirs nested,

Management: Jackdaw Island is privately owned but managed by the NT
by agreement with the owners, Both the island and its forashore (owned by
the CEC) have been designated as am ASSI. Human disturbance iz minimal.
Rat control is regularly conducted; the island is currently being grazed in
winter; and larger spacias of gull are prevented from nesting. Although
the terns may derive some measure of protection from cthe black-headed gull
golony (over 3 500 in some years), thelr presence is likely to cause some
measure of predacion; both the Trust and RSPE agree that this aspecrt



requires monitering. The mest critical factor likely to affect the tern
colonies haz been predatiom and molestation by peregrinas which are known
to have taken tern pulli, and whose presence may have been responsible for
fluctuations in nesting by the terns. Most recencly a majer declina in all
tern species has occurred, possibly dus to this causs,

Swan Is, Strangford Lough: Set within a shaltered harbour with scrong
tidal currents off the Eastern end, the island is composed of tightly
folded bedrock capped by a thin layer of soil. Dense tufts of grass in the
centre of the island are surrounded by a sparse mixture of salt marsh
species In the gravel and clefrs round the fringe., The island was set
alighet by vandals in 1982 and burnt for several days; only since then has
it been notably attractive as nesting site. Seven paltrs of roseate terns
uged the island in 1983, and twe or chree pairs umcil 1984,

Mansgement; owned by the DoE;, and wmwanaged by the NT, and designated
an ASSI., Occasional contrel of the rank owvergrown grasses on the top of
the island is required, Msin threat is disturbance, since the island lies
in & small busy harbour. However, the regular passage of a ferry close by
appests to cause little disturbance, and incursions by resident and
visiting boating people on to the islend are rare.

Sandy Island: A low lying spit of logse sand and shingle lying on a bedrock
base, immediately south of the entrance to Strangford Lough. Lying between
the much larger Gun's Island and the mainland, che Island {5 lacgely
protected from wave actien., Vegetatlen 13 sparse, largely composed of
orache, maritime grasses, and a few saltmarsh specles, Up to three palrs
of roseates have been recorded intermittently since 1983, whilst over 100
pairs of common terns. Little terns have alse nested: 2 pairs im 1989 and
probably 1 pair in 1990, the first such occcasion in Horthern Ireland since
1980, when they bred on Megilligan Point (H. Ireland Bird Report 1982-1%85)

Management; The foreshore of the island has been wvested by the DoE,
but the ownership of the aress of the island above high water appears to be
inadequartely documented. In spite of its importance, and liscting a5 an
Imporcant Blrd Area {(qualifying as an SPA - Pricchard et al, 1292) neo
scatutory protection has been given to the sice. The island 1z accezzible
by foot to Gun's Island at wvirtually all stages of the tide, and from a
popular beach on the mainland at law water,

Tha lack of any defined responzibilicy for the islanmd and its
accessibility for predatersz including foxes, asz well as frequent
disturbance from day trippers, has resulted in frequently poor nesting
success, and sometimes total abandemment of the colony. DoE have erected
signs regquesting people to leawve the izland alone; and at cricical periods
have sometimes operated a wardening service, RSPE has frequently expressed
concern that government has falled to implement any effective manapament
regime for Chis imporcane zite, but no progress has yet been made.

Green Island, Carlingford Lough: A subtidal/intertidal outcrop of bedrock,
capped by a very rapidly ersding and mobile spit of shingle. In the esarly
part of the century the island was grazed, In the lasc decade alone the
shingle hasz not only reduced by 30 in size and lest virtually all of its
vegatation, but alse shifted in locatfon due te redistribution of material.
Its value as & nesting island iz dependant on the absence of eritiecal
gpring tide/SE wind combinations whieh can inundate the izland., Creemn
Izland was the main site in Northern Irelsnd for roseate terns in earlier
weara (158 pairs in 1980), the last oceurrence was three pairs nesting im
1980 (Allen, RSPB reporcs L980-%1), The island is also important for
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Sandwich, common, amd Arctic terms. Since these other species continue Eo
nest successfully, it appears that the decline im roseate terns was not due
to ercosion of the island, although absence of vegetation cover may hawve
played a role.

Hanagement; Green Island is owned by the KT, declared Inalienable,
and leased from them by BRSFB. There are no statutory designations
protecting the {sland, Although erosion is regarded as a potential problem
for the future, preliminary investigations suggest there iz no cost-
effective way of combating. {t. There are few biclogical problems on the
island, alchough any attempts at colonization by the larger gull species
would be prevented, Human disturbance is limited, although occasional
visits by military personnel do occur since the Island lies claose to che
border with the Irish Republic. The possibility of increasing recreational
pressura in Carlingford Lough would be & threat te the island {(and to
Greencastle Point - below). BRSPE is of the wiew that designation as an
AS51, and as an SPA are essentcial te safeguard the colonies in Carlingford
Lough.

Creencastle Tolnt, Carlingford Lough: Twe small, bedrock islands in a
relatively sheltered location close te the mainland shore and accessible at
low tide. There is a zmall cap of soil/gravel and maritime wvegetation on
both islands. They held 8 pairs of roseate terns in 1981, and one pair in
1983,

Hanagement; BRSPE manages the Island under an agreement with priwvate
owners, There are no statutory designations protecting the island. Being
eagily accessible at low tide, and near a small willage, the island is
extremely vulnerable to disturbance, and this has probably had an adverse
influepce on productivity in the past.

Biscussion

The roseate tern, in keeping wich lts listing as a Red Data specles (Batten
et al, 1990) iz protected as a Schedule 1 Specles under the 1985 Wildlife
Order (Morthern Ireland}, Hewvertheless, the future abllitcy of the species
to breed on the Nerthern Ireland coast (as well as in Bricain and the
Republic of Ireland) is more dependant on the maintenance of fts breeding
sites, centred on the Irizh Sea coasts, than on protectlon of the birds
themselves. Early indications (so far unpublished) of ringed birds
identified on Rockabill Island aré apparently consiscent with the view that
the Irish Sea roseates may be regarded as a single population capable of
selecting from an array of possible breeding sites in the area. Whilsc
Rockabill, and to some extent Lady's Island (Wexford), have scabilised the
Irish Sea population during the roseate decline, many other sites have
suffered a variety of problems ranging from peregrine disturbance te the
copplete disappearance of Tern Island, Wexford Harbour in 1977 {Hutchinsan,
1289}, Although such problems undoubtedly influenced breeding success and
discribution in the Irish Sea, it has been suggested that the general
decline in the NW European population may be dus more to fundamental
problems at the wintering end of their range.

In Northern Ireland the general decline of breeding roseate terns has
mirrered that of the wider scene, There is no particular reason to suppese
that problems on breeding sites have been responsible for the general
decline in the Northernm Irish population. Howewver, the apparently cyclic
phasges of inersase and decline of roseates in Northern Ireland aver 100
years and more, together with the abilicy of Rockabill to stabilize today's
populacion and pozsibly generate recovery im the Irish Sea, should



stimulate a strong incentive Co maintain potential sitezs in crder to
sccompodate a8 fucure recovering pepulacion,

Alchough the majority of the lalands fearured In thiszs review have sope
meagure of legal protection, there iz lictle consistency of approsch. In
view of the unpredictable way in which roseates select their nezcing sites,
there is a strong case for arguing that all these sites must be protected,
and that the measures for achiewing this should be consistent. Thoze
islands which, through cwnership, management and designationms, at present
appear to be adequately protected in legal terms are Swan Is (Larnme Lough);
Gull Reck, Gabbeck Is., Sheelahs Is., Jackdaw Is., Swan Is {all in
Strangford Lough). However, their security should be kept under review,
particularly in the absence of effective legislation to control events in
adjescent subtidal areas. Three islands have been protected to some extent,
primarily through ownership; Ceckle Iz it=elf iz protected by HT's
owpership and Inalienability designation, but lack of government
recognition threugh ASSI designation of the island eand its intertidal agea
rendars it vulnerabls to eventcs oucside the HI's ownership of the land,
vhilst for similar reasons Green Island and Greencascle Point are left
vulnerable in splte of RESPE'"s management. Designation of the former as an
SPA, and both as AS5Is (land and intertidsl areas) should be a pricrity.

The two remaining islands, Dunmyneill and Sandy, appear to be the meost
vulnerable., In spite of careful management by the NI, the former is still
subject to disturbance during the breeding season, and considerable effort,
probably needing Govermment supporc, ls necessary if even the most basic
requirements of the ASS5I are to be met., Sandy Island, ironically one of
the most interesting because of Lts attraction for lictle terns as well as
the roseates, s virtually devold of effective management, other tham basic
monitering. Ad hoc measures by DoE, though of limited help, are inadequate
te meet the needs of this complex site. Designacion of the iszland and ics
inmtertidal area as an 5FA and g5 an ASSI, backed up by consistent sedasonal
vardening to address the many management problems, is an intermational
obligation which is essential for the sxisting walue of the site, and
should certainly be achieved hefore any rossate recelonisation takes place,
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STATUS, BREEDING SUCCESS
AND CONSERVATION OF
ROSEATE TERNS IN THE AZORES

Luis MONTEIRO (1), Mario GOMES (2),
Fatima MEDEIROS (3), Adrien DEL NEVO (4)

{1} Depamamento de Oeeanoprafia e Pescas, Universidade doa Azores, Posmgal
{1} Secedaria Regionel do tunismo e Ambiznte, Polugal

(3} Depamamenio de Biologia, Universidade dos Azores - Formgal

{4) RSPR : Research Dept.

Most tem sites were visited during 1991, Complate coverage was made on Flores, Gractoss, Corvo, Fatal, Sao
Jorge and Pico, A total of ¢, | 120 pairs were recorded, which represents a slight inecrease on previous years
{Table 13. Marked mter-colony movements were recorded. In Table 2, we prasant the number of bresding pairs of
the top of the ten colomies in the Azores during 1984, For comparison we also include the nomber of breeding
pairs at the same colony dunmg 1989, 1990 and 1991 : Baa do Momhbo (Florss 1) 15 the onby colony with
confimued use, but exhibats & madked nter-year vanation in the breeding populagon. Observations of ninged
individuals mdicats that between year, mter-colony movement regulardy takes place.

Colony shifts have involved a broad range of colony size (5-270 pairs} both within and between islands owver
distances of 10-150 km.

Chverall breading swccess was low (mean =091 chick /pair, +/- (.10 80 = n-607 ; range = .73 - 1.07). However,
considering the relatively low clutch size (mean = 1.1, 1991) Rossates on the Azores compared fvourably with
birds on Rockabil] whese chutch size i considerably higher (mean = | 85, PAC unplublished data).

Prodetiom {rats, goafs, mustelids) and dishurbence (fAshermen, boats) stll ocours al some colonies but
ecnsidesable conservation effort has been directed towards the activities. Al past, present (except one) and
potential Foseate Tem colonies have been designated as Special Protection Areas under the EC Wild Birds
Dizective The Regioal Government of the Azores and the University of the Azores (Dept's of Biclogy ond
Oesanography) m assooaton with sland Camara’s and sevem] ndmvidual have meensifisd effords 0 increass
pablic interest and conserdation of Roseate Temns, During 1991 The Azores archipelapgo held ¢ 67 % (112001634
R5PB unpublished) of the European population of Roseate Terms, The Azones colomes meluded the largest
colony ¢375) and 8 of the |0 largest colonses in Europe during 1921, We hope that conservabon acton will
continge within the Azores so this rare and beautifiul speces may prosper and retain its previcusly higher
population levals,
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Table 1. The number of nesting pairs at the ten largest roseate tern colonies in 1984 and
the number of pairs at the same colonies in 1989, 1990 and 1991.

ISLAND 1584 1989 1990 199]
Flowes | 126 1570 4 375
Faal 1 T 1] 53 0
&mq. hlaria | 35 2 1] 35
Graciosa | 50 1] 0 1]
Floges 2 b ] 24 20
Ciraciosa 2 4 ] 1] L]
Tercewrn | rk] 3 2 LH
Sac Jorge | 20 (] a L
Flores 3 20 L 3 4
Pico 1 il L] A8 1
Total ABD ) 185 515
Azores Total Gl ool 1051 1
Biles a5 % of total 75 17 18 - 45

Tahle 2. Roseate tern breeding pairs for each island of the Azores 1984, 1989.92

ISLAND ogal % legol % 1990 % 1013 5
Sata Maria T 109 16 117 220 U0 12 Sl
Za0 Migual ¥ 47 R 0 0 g o0
Giraciosa 112 174 75 1T 150 143 66
Faial 70 110 0 00 &0 57 % RO
Sao Jorge 35 54 5 05 2 02 135 120
Pico W Al 73 13 50 47 19
Terceira 42 65 | 4 a5 9D 5 04
Carvo D00 o 00 19 1B (B
Flares 283 4.0 480 R4 455 433 aod 620
Total 642 100 o2 100 1051 100 1121 100
877

1 compicte survey of the Azores archipelago

2 Moat knowm tern sites were visited. Complete coverage of Flores, Graciosa, Corvo, Faial and Santa Marka,

3 Most knowm tem sites were visited. Complete coverags of Florss, Gmciosa, Corvo, Fual, Sac forge and Pico.
4 Recalewlated total, see del Nevo and al Gin press)



ROSEATE TERN COLONIES
IN NORTH AMERICA

AN C.T. NISBET

Roseate Temns (Sterna dowgallil) breed in twio separsts areas in Morth Amenica (Figurs 1) One populabion bresds
in the nosth-zastern 11.5.A . and southemn Canada, betwesn 417N and 44N, The other popalation bresds around
the Canbbesn Sea fom Flonds and the Babama Islands to the Netherlands Lesser Anbiles, with ouoflying
colomies in Belize and Wicaragua, between 119N and 25N, Although both populations belong to the subspecses
& o dowgallis, they diller morphologically: the Canbbean bards are smoaller and have mouch more red in the bl
Both populations are migratory, wintering m northemn South Amenca from Colomida to castern Brasil, betarsen
11°N and 14°5. The winlerng ares & pootly known and has been defined only by ringing recovenes (Misber
[ 484,

NORTHEASTERN POPULATION

History

The northeastem population was severely affected by human persacution in the kate nineteenth century, and was
reduced to roughly 2,000 pairs at four colony-sites by 1900 (Wisbet 1973, 1980, 1989). Effective protection of the
rernaning colonies began m the 18905, and the population increased rapidly, reaching a peak of about B 500 pairs
in the 1930s. The population then decreased to about 4,000 pairs m the 1950, and decreased agam dunng the
19705, reactumg a mmomum of about 2600 pars m 1976, The decline i5 attnbuted to the expansion of the
populations of Herring and Great Black-backed Gulls (L argenranes and L. searins), and perhaps also to the
effects of toxae chemecals (Mishet 1980, 198%a). Durng this period, all the large colonies wsed by Roseats Tems
prior to 19536 were occupéed by gulls, and the terns moved to sites closer to the mamnland, where they were
subject to human disturbance and to predation by other predators, Following incidents of heavy predation, the
barda moved to other sites, and they are now concentrated at & small number of sites with hittle or no predation
{Mishet 1981, 198590).

Present siaius

since 1977, the porthesstermn population has remained stable and hawve probably meressed shghtly (Table 1)
Although the numbers m Table | suggest an merease of 50% in total numbers since 1977, much of this merease
results from improvernents in census methods at the two largest colondes (11.5. Fish & Wildhfe Service 1989). In
1991, about 3,560 breedmg pairs were counted in 1B colonss in the US A (Table 1) The numbers of Eoseats
Tems breeding m Canada were estimated to be between I and 125 pairs in the 1970s (Kikham and MNettleshup
1987 and now may be as low as 25 pamrs (Lock ot al, 1997).

Colomy sites

In northeastern Worth America, Roseate Terns nest exclusively on islands whers Common Tems (3, hirueedo)
also nest. The largest colonies of Roseats Tems are in the states of Massachusatts, Mew York and Connecticut,
and are on islands formed from terminal moraines of the Pleistocens ice shests (Figure 2, Most of the colony-
sites are located near dde-nps or sand-bars, where tidal eusents bring small fish to the surface. About B5% of the
entire northeastern population breeds on two islands, and about #2% on four islands (Table 1). Each of the main
colony-sites has different geological structure and vegetation, $o that the birds occupy different types of nest-site.
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Bird Jsland (41740N, T0P43'%0. This colony has been desenbed by Misbet (19310 and Nisbetf er ol (1990}, This
sl island has supported about half of the northeastern population since 1978, It is located i the wpper part of
Buzrmards Bay, Muassachusetts, about 1 km from the mamland, Roseate Tems from this colony feed mainly in
areas between 8 and 0 ko away from the island (Nesbet 1981, . Heinemann, pers. comm. ), The highest point of
the iskand 15 only about 2.5 m above mean bugh water, and the enfire 1wland 1= occasionally washed over by waves
during wanter starms of tropical hurncanes {e.g., hamicane " Agnes® on 22 June 1972, and hasricane "Bob® on 26
Angust 1991, The island is protested from eroswon by a wall of granite blocks, binlt durng the nineteenth century
o protoct the lighthouse (now disused), In 1921, the wland supported about 900 pairs of Common Tems and
about 1,700 pairs of Roseate Tems. Most of the Roseates breed on the hgher parts of the 1sknd (1-2m
elevation), on a substrate of rocks and cobbles coverad with a thin layer of clay soil. The Roseates” breeding area
1 about 0.3 ha, with an average density of about 0.5 pairs m*®. The substrate is bare in spring, but becomes
occupied by dense wegetation dusing the breeding season. The dominant plants are black mustard (Frassica
migral, mgweed (dmbrosio arfemiziiolia), lambs gquarter (Chemopodium alba), smartweed (Polygontm
pensylvanica) and momning glory (Comvolmus sepium), Although the vegetation is very dense and grows to
heights of more than 2 m, the Foseate Tems are able to tend their eges and clucks throughout the season. Many
pairs nowr nest in nest-booees (40 x 20 x 15 em), which they prefer to any mafural sstes, Except for a Peregrine
Faleon (Falco peregrins) in May 199] (Nisbet 1992), thers are no predators on the island, and the Rossates
have bred with high success (1.1-1.6 fedglings per pauir) since af least 1970 (Nishet 19895), Gulls attempt to nest
on the sland sach vyear, but are kept away by haressment and cgp-breaking The tems have been studied
inferaively smce 1968 (Nisbet of ol 1984) and have becomme completely habitumted to human presancs;, Roseate
Tems often allow epproach to within 5 m before leaving their nests, The island balongs to the Town of Manon
and 1% protecied as a bird sanctuary, but the beach 15 open to the pubbic and & visited by many people by boat
during the surnmer. Because the birds are accustomed to human presence, they are unaffected by these visits and
the Common Tem colony is regularly used for educatonal purposes.

Great Gull Island (41°12N, T2207W). This colony has been described by Cooper et al. {1970, Heifbrun (1970)
and Hays (1984). It now supports about 40% of the entire northeasten population; lower numbars mehuded
Table | for 19771987 were probably undersstimates, The colony i3 located at the entrance to Long Island Sound,
about I km offshore. This & an area of high tidal cumrents and the Roscates feed mostly in ide nps wathin 15 km
of the cotory (Duffy 1985). The island is about 775 m long and 175 m wide af the widest pomt, [t 15 compoged of
glacial tll with steep sides nsing to an elevation of about 25 m above high water mark, The island was fortified for
military purposes during the Fost Word War and the enbire penmeter was protested from erosion with large
boulders, 2-4 m in dimensions. [n 1991, the island supporied about 7,000 pairs of Common Tems (the larpest
coloary i Morth Amenca and perhaps the lasgest m the world) and about 1,300 pairs of Roseate Tems. Most of
the Roseates mest under boalders on the steep slopes of the iland, vp to 3 m below the surface. Many of the
nests ane difficudt to bocate, and the colony was not rekably censused untl detaled shudies of Rossates started in
1988, Common Terns kave been studsed mtensively since 15966 (Cooper er ol 1970, DiCostanzo 1980 ;up to 15
biclogists live on the iskand throughout each bresding ssason and conduct intensive trapping and banding studies.
A few Bosestes occupy nest boxes set into the 501 near the top of the slopes. Guils are kept away fom the iskand
by the biologists, and there s litlle predation by other species, Productialy is probably high in most vears, but
was nod measured reliably unbl 1991, when it was estimated fo be about 1.2 fledglings per parr (5. Cormons,
pers. cownm. ). The islkand is maintamed & a research station by the American Musenm of Nahiral History and
pubbe mmmm@w@ﬂﬂhmmﬂ%mﬂmmmpﬂﬂcmdhﬁum
educational compeonent

Falkner Iskand (41°13'M, 72°39"W). This island has been described by Spendelow (1982) and Spendelow and
Michola {1%89). It uswally suppons 3=0% of the northeastem poprdation. It is located in Long [sland Sound, about
5 kan south of the mamband of Connecticut. Feeding areas of the Roscates from this colony have not been
determined, The iskind 15 about 2 ha in arsa. It s composed of glacal Gl with steep sides nsing (o an elevation of
about 12 m, with an automated lighthouse at the highest point. Unlike Great Jull Island, the swdes of Falkner
Island are not protected, and the clay cliffs are sroded m heavy rainstomms. In 1991, the island supported about
4,000 pars of Commmon Temns and 180 pairs of Foseates. Most of the Foseates nest among rocks and gravel on a
low spif at the nonth end of the island, 1-3 m above high water mark. Natural nest-sites were under rocks, but
most of the birds wow nest in artificial sites, sither nest-boxes or old automobile tyres pardy buried n the pravel
substrate, The tyres are the preferred sites and the Rossates nest with bogher success m tvres than in any natacad
sites (J.A_ Spendelow, pers. comm.). The terns have been stodied at this site gince 1978 (Spendelow 1982) and
biologmts hve on the 1sland throughout the bresdmg sesson. Except for oocasional madents of predation by
gulls, predation is infrequent ar this site, and the average productivity is about 1.0 fladgiings per pair (J.A.
Spendelow, pers. comm ). The island is now owned by the LS, Fish & Wildlife Service and is maintained as a
Mational Wildlife Fefiipe; public access is strictly prohibited.



Cedar Beach (40°3TH, T3°21"W). This colony has been deseribed by Gochfeld (1976), Gochfeld and Burger
(1988}, Burger and Goohfeld (1988a) and Nisbet er al. (1990). It usually supports abowt 3% of the northeastemn
population. It 5 located on the south shore of Long Island, about ¥ kan east of New York City. Roseate Temns
from this colony feed mostly iIn and near a tdal ned wathin 3 km of the colony (Safina or ol 1288). The colony 1s
kocated on a low sandy area between lines of sand dunes on a bamier beach. In 1991, about 5000 pars of
Commeon Tems and 90 pairs of Roseates nesfed ab thas site. The nestng area s partly covered with stands of
bench prass (dmmophila breviligularg), with scattered clumps of seaside poldensod. The Roseate Termns nest in
eiserele groups of 340 pairs, most nests are siasted adjacent to or under danse vegetabion, wsually patches of
seaside goldenrod. Commen Terns have besn studied at this site sincs 1969 (Burger and Goehfedd 1991} and
Rossates since 1984 (Safing ef af, 1988), The colony i3 subject to predation by Hemng Gulls, Northern Hamers
(Cireus eyaneus), and feral cats (Felis cans), among other predators (Burger and Gochfeld 1991), Alhough
predation usually falls more heavily on Common Tems, Bossate egps and chicks are taken m varying numbers
and productivity 15 usuwally in the ange G.3-1.1 fledglings per pair (Misbet et sl 1990, 1, Borger, pess, comm.),
Iower than in the other large colomoes. However, Safina ef ol (1988) reported higher productvity (1.4-19
fledglings per pam) in 1984-1985, The island is connected to the mainland by & bridee and has been developed for
besch recreation. Om every weskend during the summer, the beach adjacent to the colony 5 wsed by tens of
thousands of people. However, public access to the dunes and to the tern colomy is stnetly prohibited (primanly
to protect the dunes from tramphing), and the presence of large numbers of people has Title effect on the tems
{Buarger and Gochfeld [921). However, some Common Tern fedglings are killed by cars (Gochfield 1978) and
human activibes promote the populanon of cats and other predators (Burger and Gochfeld 19915,

Other colonses. In recent years, Roseate Tems have nested at 30 other sites m the TLE A (Table 1, Figure 2, and
ot 3 or 4 sites in Canada (Lock &f al 1992), About 12 of these sites are establsbed colonies i which Roseates
have nested in each vear from 1987 to 1991, NMumbers of Roscates at each site have ranged from 1 to 20 pairs,
whereas numbers of Comimon Tems at the same sites have ranged from about 30 to about 4000 pairs, Mest of
the sites in the southern part of the range (New York and Massachusetts)} have besn on sand dunes on barrer
slands, with stmibar habitat and nest-sites to thoss desenbed above for Cedar Beach. In contrast, mest of the gifes
in the northern part of the range (Maine and Mova Scofia) have been on glaciated rocky sslands. Most of these
islands have thin lavers of peat soil and thick wegetation of grusses or low herbaceous plants; at several sslands the
priess is kept short by grazing sheep, Several iglands have been subject to predaton by Great Homed Owis (Bubo
virginians) or other predators, and the Rossate Tems have fended o move away from these islands (Nishet
1981, 19890}, [n Maine and Mova Scofia, Foseats Tems nest in associatton with Arctic Tems {8, peradisoea) as
well as with Common Tems. These temn colories are threatened by Hemng and Great Black-backsd Gulls; the
tero largest colonies in Madne have been re-established in recent years by programmes to remove the gulls (Kress
1983).

CARIBREAN POPULATIOM

The population of Roseate Tems breeding on islands in the Canbbean Sea and m the Bahama Islands 15 much
less well-known than that in the northeastern US.A. Historically, Roseates have been recorded nesting at more
than 70 sites, mosthy very small islets off small or medium-sized 1slands (Misbet 1987}, Van Halewyn and MNorton
(1989} estmated (he fofal populabon on wlands arcund the Canbbean Ses as 3000-4000 pars, and Spront
(1984} eatimated the toda] population in the Baharmas as about 1,000-2,000 pairs. However, both estimates are
vary rough; no complete census has besn attemnpted. The largest numbers in recent years have besn in Puerto
Rico and the Virgin Islands, where colonses of up to 1,500 pairs have been reported. Most colonies are situated
on low rocky islands composad of broken coral or eroded Bmestone (Mishet 1981, Boseate Tems generally nest
in association with Spoty and Bridled Tems (5. fiircata and 3. angeiherus). WNest are uwsually placed i much
more opem sibes than those in the northeast, often in hollows or crevices in beoken Lirmestone (Bunger and
Gochfcld 198300, In Flonda, birds at ome colony nest on open coral sand (Robertzon [964), and in recent yeurs
several colonies have been eatablished on gravel roofs of fat-topped buildings (A, Spront, TV, pers. comm. ).
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Table 1. Colony-sites and estimated numbers of nesting pairs of Roseate Terns in the
northeastern TLS.A., 1977-1991

Stafe 1977 1984 1887 1980 L]
Colony-site
Maine
Petit Mamon Iskand 20 B 38 45 52
Eastern Emg Rock - 30 2 16 50
Oither sates (13) &l IE 21 14 23
Massachusaits
Manset Wew Island 3 E i af & D
Gruy's Beach T G4 2 1 13
Momomoy, Morth [:1and 400 2 7 . =
Leng Beach, Phvmouth 12 & 5 11 15
Dead Neck, Sarmpson's [s, . 53 35 27 -
Hird Island W) LS50 1558 1473 17IE
Other sites (3) 5 5 4 2
Ehode 1sland
2 gites i 2
Connecticut
Falkmer 1aland =0 S5 165 165 180
Other sites (5) 14 5 10 g .
Mew York
Great Gl Iskand 1 iH T 150 1200 1300
Hicks 1sland 1 T2 L 36 3
Warmner [sland 4 - 13 il T7
Lanes [sland b & 3 - 11
Morches Inlet (E & W) e T piil 63 9
Cedar Island 15 it 100 63 &1
Orther sites (5 fi . 70 4 .
Total
Brecding pams 2333 0le JROE 3202 3564
Codomies | 6 | 18 18

Source: 1.8, Fish & Wildlife Senvice, unpublished compilation
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PRELIMINERY REPORT ON TERN
TRAPPING IN COASTAL GHANA

Faa Ntiamoa-BAIDU, Samuel K. NTAME, Alfred A. NUOH
University of Ghana

INTRODUCTION

It is wel] knowm that several thousands of Palacarctc termns and other water-birds migrate to the cosst of Ghana
during autumn o escape the harsh condiions of the Worhem winier, Here they explot the nch fishenes
resources of the marine and coastal wetland habitat Waterbirds which ocenr in intemationally significant
populations on the Ghena coast include four species of tems, the Black tem Childonias miger, the sandwach fem
Blerna ;mifwﬂr:n';, the Common tem Srerna kirunde and the Boseate tem Slerno da'ug.:dl'ﬁ and at least
eleven spenies of waders {Ntamoas-Baduw, 19917,

Unfortumatedy, it &5 also well known that a large number of tems perish on the Ghana coast theowgh tem trapping
by the coastal people (Cunn and Mead 1582 , Mtamoa-Badu, 1968). The magmitude of lem tnpping m oowstal
Chana and its possible effect on the dwindling populations of the Roseate tem led fo the establishment of the
Save the Seashore Birds Progect (S5BEP-G). This projeol, which is o jomt venfure betwesn the Ghana
wrovermment, the Roval Society for the Protection of Birds (RSPBE) and the Intemational Councdl for Rirds
Preservation (ICEF) aims at protecting sca - and shore-birds. and thear coastal wetland habrtats through research,
site protection and education,

A few short term studies on tem trapping activibies along the Ghana cosst hes been undertaken m the past eg.
Munn and Mead 1582, Mtamoa-Baidu 1988, but there has been no lang tenm systematic studies of tern trapping
n Fhana, this stedy was undertaken to sssess the magnatude of the problem, the species being caught and the
spatial and temporal variations in rapping intensity, Such data, would not onky enzble the assessment of the
importance of trappmg in the populaton dynammics of the differznd tem species, but will emabls the svalostion of
the effiectiveness of the S5BP-G's conservation education efforts,

METHODS

The Ghana coastiine was divided mto co. 10 km, beach sechions and s of these were randomly selected for the
manitenng of tern trapping. The selected beach sections were

Woe Kein

Ada Foah - Totope
Serra - Boriancs
Ahbandre - Edumafa
Sekondi - Shama
Amanyure - Ankobra

The ssctions were visited seveml tmes between August 1991 and March [292 by two person teame, At each visit,
the site was covered on thres consecutive days {Sunday, generally a non-werkmg day, Monday, & noonal
working day and Tuesday, the most common f2boo day for marine fishing) sterting af one end and walking at a
mare of less constant pace to the other end. The starbng point wes altemalted on successave days. Inatially, the
observaton was planned to cover the penod, fom 06.00 hes - §8.00 hrs. However, most sites were completed by
14.00 hes if started at 06.00 hrs. To obtain records for the latter part of the day, the sites were covered in the
mormings on days ong and two, while on day three, coverage started at 12.00 hrs.

[ncidents of tern trapping and catehing of shore-birds were recorded, Al 2ach point where trappmg cccurred, the
activity was observed for 30 mirates and records were taken of the method of trapping, numbers and ages of the
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people involved and the cateh. Later, some of the trappers were interviewed for information on the purpose of
trapping and sale prees of the different specses_At hourly intervals a count of tems passing offshose or roosting
o the beach was taken for a fxeed penod of 10 minutes, Bods se2n in betwesn the hourly counts were reconded
separately.

RESULTS AND DISCUSSTON

Methods nsed for catchine terms

Five mam methods wers adopted for calohing terms on the Ghana coast © snanng (vanous forms) "anglng”, sand
and stona throwing, wet cloth throwing, and catapulting, The wse of snares accounted for ca. %0 % of all tems
capiured. Snares were st along the recedmg tdeline or on the sand banks and mudfats where tems and
shorebirds rocst. Teng forms of snares were commondy wsed. In both forms, nylon thiead or strings of coconut
frond and & bait of Bsh were used. In one form, & weight, {stone or shell) was aftached to a ca Zm long nylen
thread. The end of the thread with the weight was bunied in the sand The other end of the thread was looped and
held between two pieces of steks frmly fxed m the sand by & tigger. In atternpt 0o tike the but, the temm puts its
head m the loop and when it tres to fly off the tigger poes off and the loop dehtens around its meck. The weight
ak the other end of the thread buned m the ground prevents the lem from escaping wath the snare.

A vanant of the above mwolved the use of a short stek, ca, 10 om long, buried in the sand, to which is attached
thres to five loops of nylon thread which lie on the surface of the sand. The Bsh bt was left in the centre of the
loops and & bird afftemnpling to take 1 got its lzgs enfangled in the thresd, This method was commonly used by
chaldren in the western regions to catch waders feeding on the sandy beaches. It had wery low efficiency and
larger birds often few off with the snare. A small number of the waders, caupht dusmg singing operations
whurnbrel, bar-tailed podwit, grev plover and umstone had nylon sinngs cutting deep into the tarsal or metatarsal
Jointts with the laps severaly swollen. Sometimes the bird lost a leg throwgh such scndents,

Another snare type consisted of a nylon theead attached to 3 metre long atick which was firmly fixed mnio the
sand or misdflats, The exposed end of the stick was bent down and the looped end of the thread was held down
by two smaller sticks. A bird walldng or swooping down to take the bait steps in or puts its head in the loop and
im an attarmpt to get away the togger 5 released and mmediately the bent stick spongs up fighiemng the loop
around the leg or neck of the hird.

*Angling” invelved the use of hooked hines bated with fish A temn attempting o take the fish, swallowed the
hook and was canght. This method was particulardy populer at James Town Fishing Harbour in Acera, where
children "Ashed” for tems from the breakwaters. Fortunately, through the hedgs the Seashore Birds Project
(EEBP-0's) educational programmes, lem trapping &t this once popular spot, has been virtually eliminated.

Threwing of stones, sand and wet cloth was occasionally used to capturs tems as they approached the shore
folowing a seine net baing pulled by Asharmen. The tem dropped into the water, depending on the foree of the
throw and was quickly grabbed. This method was used particularhy when thers was a large lending of Ash and
thousands of temns were hoverng around.

Catapults were also used regalarly to kill tems and other birds by both children and adults. Cocasionally, tems
got accidenitally entangled m Gshermen nets and were caught.

Whe traps tems and why 7

Although reports from the fishermen indicated that a few adults trapped tems occasionally and SSBP-G staff
have come across a few fisherrnen who caught tems, voung bovs (7 - 15 1 age group) were by far the major tern
trappers. All the 1,216 {cumudativie total) persons recorded involved in trapping activities were boys. Most of
these were children who either did not go to school and spent most of the day plaving on the besch and helping
with the fishing activities, or were school children whe went to the beach after school and at weekends.

Tems were canght for three main repsons © sport'fun, food or income but mome ofien than net, 1t was for a
combinaion of two or all thres reasons. In the past a few Bsherrren caughit terns for bird rings, with the hops that
when the mmgs were retumed to the country of ongin, the finder wrowld recerve gifts from the nngimg organesabon.



Black temn sold for C30.00° - 50,00, Common tem and Rogeate tern aold for O50.00 and Sandwich tem sald for
C100.00. These prces represent an mereese of arcund 400% owver the prces quoted i 1986 (Wtiamoa-
Baidu, 1988). Ringed temns fetched higher prices - any tem with two rings sold for C500.00 while a tem with one
ring was {200.00.

Frequency of tsm trapping

Tem trapping was observed on nine days out of the total of 64 days of observations. Trapping was not recorded
af two of the six selected sections: Sckondi - Shama and Ada Foah - Totope (Table 1),

Although this does not necessarily mean that temn trapping has been ehimineled complately m villages along the
two sactions of the coast, it mdicates that even i termn trepping ocoumed, the level was very low

The village of Shama was one of the sites where tem trapping was wery intensive in the 1970s (Alistar Smath,
pers com) anvd in E9E9 (Del Newo, pers eom. ). Becatzsse of this, 1t was one of the sites which received special
attention from the SSBP-G's conservation education unit, Conservation education work has also besn camed out
in the villages abong the Ada Foah-Totops secton. Totope itself was a base for wader ringing operations i 1990
and this provided opportunitias for the villagers to meet and talk with the t=am about bird conservation and the
importancs of onging. Traring the exercise, the Chief Gsherman of the village took it upon himself to enswre that
the children stopped trappmg tems, The low level o absence of trapping activitizs n the two arsas may therefore
be the result of the S3BP-(7's educabon programmes.

Tem trapping was observed in the remaining four sites, One of the four, Abandze - Edumafy had the hghest
frequency of tem trapping. A single village m this area, Ankafil, alone contmbuted 67 % of e fodal captured
tems recorded in the study. Ankaful is one of the bussest fshing villsges along the Chana cosst, where large
quantities of sardinella and anchovies are landed. R:pmmﬂnmﬁuﬁa&ummmﬂmamdﬂmtagrutﬂpmpmum
of the children m ths village did nod go to school and spent most of ther tme on the beach. The children readily
admitted to trapping tems regularly, displayed their ttaps and demonstrated how they were used and offiered to
caich some tems for anyons mbarested,

Intensity of tem frapping

Tem trapping mtensity was defined as the number of tema canght per snare per hour (whare snares’traps were
used) and as number of terns caught per man hour {n the case of stone/sand or wet cloth throwing), Very littls
data are available at the moment for the latier, and so the rapping mtznsity analysis was based on the catch from
the use of snares. The imtensity of tem rapping vanes greatly from one locabity to the other and also with time.

Trapping intensites wers generally low 1 most areas, but intensities recorded m two arcas, Deslukope and
Amnkafol pive cause fior great concem, The highest rate of rapping, 14 tams per snare per hous, was recorded at
Dezjckope, o villags near Keta. Rates of up to 3.5 tems per snare per hour wers recorded at Ankafinl. At this
villape, boys mbervicwed claimed thar they regulardy cavght 12 - 15 temns each on “good” days, These rates are
probably comparable to the very miensive tapping recorded by Ewan Dunn and Abstwr Smuth at Kada (another
villape in the Anlo - Keta district) in 1979, They reported a catch of 20 tems in two hours, the number of snares
being used was not gven (Dunn and Mead, 19827,

The mdsgenows people from the coastal areas east of the Volta estuary, the Anlo people, appear to have a kong
traditiom of tem trapping. Evidence of this ts provided by the large number of ang recoveres reported fom this
arca. The Anlos are well known for migration to other areas of the coast |, Anlo fishing settlements are scatbered
all along the coast, and unfortunately, the fem tappng tadition has been camied into the new sefilements
Reports from fishing communities intenviewed showed that tems were trapped in all the Anlo settiements, even
where the settlement 15 in arsas whers the people tradiionally do not trap or eat tems,

Chhservations on the trapping activitics also showed that the boys at Dechikope and Ankaful were most
experisnced and efficient m the sstiing of the snares. The least efficient trappers were found on the Amarsure -
Ankobra site, and ares where tradihonally the paople do not eat sea birds.

" Approx 650 cedis is equivalemt to £ 1



50

Bpacess and numbers of tems causht

A tofal of 99 terns werte recorded eaught by the boys during the smdy period, compnzsing four species Sandwich,
Commion, Roseate and Black Commeon tems accounted for 67.7% of the total catch, whils Black, Rossate and
Sandwich contribatad 19.2%, 1% and 4% respectively (Table 3. No Roval or Lifile terns were seen caught
although they were regularhy recorded in the areas where tems were tapped.,

SUSCEPTIBILITY OF DIFFERENT TERN SPECIES TO TRAPPING

Companson of the species proportons in the total tems caugnt wath the relative abundance of the different temn
species along the Ghana const showed that the proportions of the diffsrent spesies in the calch do not moror the
population sizes available on the coast, Black and Common tems constitute the most abundant tem species on
the coast accountng for 33.7% and 35 3% respectively of the estirnatsd tern populabon ; followed by Sandwich
{15.4%), Royal (8, 7%) and Litthe {3.5%). Rossates contmbuted less than 1% of the tern popadation on the Ghans
coast (Miamos-Baido, i prep). Data on the numbers of the different tem species caught, were companad with
the counts of tems present in the Jocality at the dme of apping, for the few cases where it was possible to collect
such dofa (Takde 43,

Althouwgh the dara available presently is mited, there is indication that the proportion of Common and Rosesate
tems caught were consistently higher than the proporticns of thess two spedies in the tem populabons svalabls
for capture (the mumber of Common tems mtghtwm achually significantly highes than what would be expected
from the population available for capturs X2=10.629, P<0.01 , d&2). The numbers of Black and Sandwich tems
caught, on the other hand, were lower or simalar to what would be expected from the available populabion. This
would mmply that Common and Foseate tems are more susceptible to trappmg than the other species. Detaled
studies irutiated towards the end of the season which are expested 1o conlinue next season, would provide more
mnformation on the susceptibility of the diffarent temm species to trapping.

CONCLUSION

It is obviously too easly to make any definitive coneusions regarding the actual magnitide of tem trapping and
the effects of frapping on tem populations. [t =, however, obvious that the Fequency and mtensity of fem
rapping depends on a number of identifiable Bactors, The primary factors which determine whether or not tems
would be caught in any area along the coast mchude

1. Socio-sconomic factors
2. Avallability of temns
3. Availabibity of prey items Le Anchovies and Sardinells

Othr secondary factors which influwence tern trapping through their effects on a primary factor include @

1. Tidal ¢vele

2. Weather. conditions
3. Lumar oycles

4. Fish landing times

Defuiled studies and mors dota would be required for better understanding of the linkages beween these factors
and iem trapping. Forther stadies on feeding ecology and behaviour of the differsnt tem species would also be
necessary 1o explain the differenices m therr suscepthiliny o trapping and the importance of trapping on tem
population dynamics. From the information collected on the magmtade of tem trapping, it should be possible to
redefing and direct conservation education programmes, and identify villages which require special atiention in
the education programmes. Contmuous assessnent of tem trappmg would also provide & means of evaluabing the
effectiveness of the SSBP-O's educabon programmes,



Tahle 1. Frequency of tern trapping at the dilferent sites

Stretch of coast Humber of days Mumber of days Total numbser
visited trapping observed terms caught

1. Woe - Keta 13 1 . b

2. Ada loah - Totope 9 - -

3. Accra - Bortianor B I -

4, Abandze - Edumafa 12 5 78

5. Bekondi - Shama 13 - -

6. Amanzre - Ankobra g & 1

Table 2. Tern trapping intensity

Locahty Daite Duraton of Wo. of snares Total nurnber Tpping
- ohasrvation mins 1n mse temns caugsht intensity *
DIE]JJ]II-[:!:I mr 221091 10 3 T 4.0
Ankufial? 30.09.91 52 2 1 0.6
" 011091 40 il 19 1.4
¥ 28.01.92 30 12 21 3.5
" 2001.92 30 3 0 i

* Trappeng infensity was defined as the number of tems caught per snare per hour
=% Mumbenng refers to stretch of coast {Table 1) within which village & situated

Table 3. Species & numbers of captured terns recorded over the period of study

Species & captured tems recorded

Sites Sandwich  Roval  Commen Black  Little Roseate
Andalful® = 4 . 46 8 - )
Elm*: . . 10 - E
Aumasa’ - - 1 - - -
Drzetukope! - . 2 5 - -
Ketal - - 7 6 - .
B”bmﬁ s 1 - p .
Total 4 - &7 ) - ]

% owverall total 4.0 - 67.7 19.2 - 91

* Mumbering refers to stretch of coast (Teble 1) within which villags is situated
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Table 4. Susceptibility if differenl tern species to trapping

Locality Prosent Caught
Date  Tem species No, % Toul No % Total
Anafiil Bandwich ] 0.2 - .
30.08.91 Common 4315 96.3 10 100
__Black 133 33 -~ )
Ankaful Sandwich i 0.6 - -
a1.10.91 Foval 1 - -
Cormmar 2617 o0 G 100
—— _ Black 249 __ B7 = ;
Ankafl Sandwnich 24 17.5 4 1943
280092 Rooyal i7 12.4 - -
D T 6 1.7 . -
Black 45 323 a a5
] Roseate 35 255 3 a9
Ankafil Sandwnich T Q.4 - -
280192 Rooynd 3 4.2 - -
Comemean & 7.0 2 B
Black 55 715 5 714
P _Little S 3 .
Ken Common 15 172 T 53E
1.10%1 Black 0 B3 i} 46.2
— Likt]e 2 ] - -




LA CAPTURE DES STERNES PAR LES ENFANTS AU SENEGAL
ET SON IMPACT POSSIBLE SUR LA STERNE DE DOUGALL,
{Sterna dowgallii)

Gerard ROCAMORA®*,  Philippe J. DUBOIS*, Jean Paul PILLION®*
et Seydina [ssa SYLLA*®

* LPO-BP 263 - La Corderie Royale - 17305 Rochefort cedex
** Direction des Parcs Nationaux du Sénégal - B.P. 5135 - Dakar Fann - SENEGAL

MOTS - CLEFS : Sternes, Sternes de Dougall, Piégeage, Séncégal
RESUME

La capture des stemes par les enfants est une pratique trés répandue le long des cdtes
sénégalaises. La LPO et la Direction des Parcs nationaux du Sénégal meénent depms
plusieurs ﬂllnEE‘.'S une action en faveur de la protection des sternes dans les ecoles, ce qui
permet aussi de sensibiliser les enfants 4 la protection de 'environnement en genﬂml I'_.es
premieres Esl:lmatmns établies & la suite de deux missions d'étude font état de 7.500 a
13,500 oiseaux piéges par an le long des cotes sénégalaises. Les données de Dubois et
Rouge (1990) traduisent la plus grande susceptibilité au piégeage de la Sterne pierregarin
par rapport aux autres espéces © Guifette noire, Steme caugek et Guifette leucoptére. La
Sterne de Dougall, qui n'est pas connue pour hiverner en grand nombre au Sénégal oG
elle est observée au passage, ne figure pas parmi les principales espéces victimes du
piégeage. L'existence d'ume quinzaine de reprises d'oiseaux bagués en Irlande et au
Royaume-Uni suggére toutefois que l'espece est bien pr&mm dans ce pays tout au long
du cyele annuel et qu'elle y est également victime du pidgeage.

KEY - WORDS : Terns, Roseate tern, Trapping, Senegal
" SUMMARY

Tern trapping by children is a very common activity along the coast of Senegal Since
several years, LPO and the Department of National Parks of Senegal have started on
educational project focused on temn protection and aiming to developp concern about
environment conservation in general. First estimates give 7500 to 13.500 birds trapped
every year. Data from Dubois and Rouge (1990) show a higher susceptibility of
Common tern to trapping compared to other species : Black tern, Sandwich tern and
White-winged black tern. Roseate tern does not winter in big numbers in Senegal where
it is observed in migration, and cannot be considered as a main victim of trapping in this
country. However, about 15 ring recoveries of Roseate terns ringed in United Kingdom
and Ireland suggest that the species occurs regularly and can be trapped in Senegal
throughout the year
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INTRODUCTION

Les cites d'Afrique de I'Ouest et du Golfe de Guinée constituent la zone d'hivernage de
la plupart des populations de sternes nichant en Europe. Les cotes senégalaises jouent
dans ce contexte un rdle important pour ces populations.

Un premier recensement réalise en 1988 par la LPO (Delaporte et Dubois, 1990) fait état
de 41.000 sternes hivernant au Sénégal. Les espéces présentes sont par ordre
dimportance la Sterne caugek, Sterma_ sandvicensis, la Sterne pierregann, Slerma
hirundo, la Guifette leucoptére, Chlidonias leucoptera, la Sterne naine, Sterna albifrons,
la Sterne caspienne, Sterma caspia, la Sterne royale, Sterna maxima, la Guifette noire,
Chitdonias niger, la Guifette moustac, Chlidonias hybridus et la Sterne hansel,
Crelochelidon nilotica.

D'autre part, la plupart des sternes hivernanies présentes dans le golfe de Guinée
transitent avant et aprés la saison de reproduction par le Sénégal. C'est notamment le cas
de la Stermne de Dougall, Sterma dowgaliii, dont une grande partie des populations
européennes, hiverne le long des cotes ghanéennes (Cramp, 1985).

Par ailleurs, le 3énégal posséde également des populations de sternes nicheuses trés
importantes. Ainsi, 30,150 couples de Sternes royales, Sterna maxima, et 5.730 couples
de Sternes caspiennes, Sterna caspia furent recensés en 1991 par Delaporte (1921).

La pratique du piégeage des sternes, répandue sur l'ensemble des cites afficaines, peut
constituer un facteur de mortalité ':mprurtant, notamment dans les pays a forte population
humaine comme le Senegal Ce plegaagc peut avoir des conséquences particuliérement
graves pour les espéces les plua menacées comme la Guifette noire, Chiidonias niger, en
régression sur une bonne partie de I'Europe (Tucker, 1992) | ou la Sterne de Dougall,
Jlerna dowgallii dont les populations européennes sul:ussml une régression alarmante
depuis les vingt derniéres années (Everett et al., 1987)

1. La campagne "Je protége les Sternes”

La Ligue frangaise pour la Protection des Oiseaux et la Direction des Parcs
Nationaux du Sénégal ménent depuis plusieurs années, avec le soutien du WWF France,
une campagne e¢n faveur de la protection des sternes. Celle-ci s'inscrit dans le cadre
d'une action plus vaste d'éducation a la conservation de l'environnement mende dans
différents pays d'Afrique de ['Ouest sous I'égide du Conseil International pour la
Protection des Oiseaux, A limage du "Save the Seashore Bird Project” mené par la
RSPB au Ghana, 'action engagée au Sénégal comprend deux volets

- Une action educatrve auprés des écoliers, visant 4 les sensibiliser au probléme
de la capture des sternes et, 4 travers cet exemple, aux problémes plus
genéraux de la conservation de l'environnement ;

- Une action de suivi scientifique visant principalement & estimer importance des
prélévements de sternes effectuds par les enfants

Les animations dans les écoles comprennent la projection d'un montage de
diapositives sur I'écologie des sternes et lintérét de les protéger. Des dépliants, des
autocollants et des affiches sont distribués aux enfants.

D'ores et deja, preés de 5.000 enfants ont été sensibilisés par ces animations. La
poursuite du programme pour les années a venir comprend : la création de clubs nature
dans les écoles, 'echange de correspondance entre les écoles sénégalaises et frangaises,
l'orgamisation de matchs de football, des actions avec la Direction des Péches et la
création d'un disque par le chanteur sénégalaizs Omar Pene sur le théme de la campagne.



Le suivi scientifique & consisté en deux missions réalisées en mars et aoidt 1990
qui ont permis d'inventorier les sites ol les captures sont les plus intensives et de
recueillir des informations sur limportance et la nature des prélévements 4 deux épogues
différentes de I'année (Dubois et Rouge, 1990).

Une mission de dénombrement et de baguage de poussing de Sternes royales et
de Sternes caspiennes a été réalisée dans le but d'obtenir des informations concernant
Fimpact du piégeage sur les populations de sternes qui nichent au Sénégal (Delaporte,
19%91).

Dans le cadre de la poursutte du programme, nous chercherons en priorité 4
récolter des imformations concemant le piégeage des stermes pendant la période
hivernale, et s possible, sur I'ensemble du cycle annuel. Une fois les campagnes de
sensmibilisation effectudes, le suivi des prélévements devrait permettre de conclure sur le
succes réel de Faction éducative.,

1. Importance et nature des prélévements

La pratique de la capture des sternes est connue de longue date au Sénégal.
Morel et Roux (1973) soulignérent Iimportance de ce piégeage dans certaines régions et
s'mterrogérent sur son mmpact sur les populations de sternes.

Au cours d'une premiére mission du CIPO, Meininger (1989) aboutil, au terme
d'un travail d'enguéte, a une premiére estimation de 5.000 a4 20000 opiseaux capturés
annuellement. Dans le cadre du programme précédemment décrit, Dubois et Rouge
(1990), réalisérent une autre mission d'un mois ou fut appliquée la méthode développée
et utilisée par la RSPB au Ghana. Celle-ci consiste & parcounr des itinéraires échantillons
sur des partics de cOte tirées au sort ol les groupes d'enfants rencontrés en train de
capturer font F'objet d'observations détamllées (nombre et 8ge des enfants, nombre de
pidges, nombre d'oiseaux capturés par unité de temps, composition spécifique...).
Parallélement, les effectifs et I'activité des groupes de sternes sont également notés.

A partir des premiers résultats (mars 1990} od la majeure partie de la chte
sénégalaise fut prospectée (carte 1), ces auteurs donnent une estimation mimimale
comprise entre 7.500 et 13.500 oiseaux piégeés par an, estimation basée sur les dix sites
majeurs de capture,

Le taux moyen de captures obtenu au printemps au Sénégal est de 1,14
oiseaux/heure/piége (calculé sur une durée totale de 11 heures d'observation), ce chiffre
pouvant énormément varier d'une localité 4 'autre.

Mtiamoa Badu (1992) arnve & des constatations similaires au Ghana. Les
données préliminares recuellies 3 'automne ou en hiver par cet auteur sont insuffisantes
pour conduire une analyse mais elles fournissent cependant des indications intéressantes
concernant intensité du piégeagre qun parait également trés éléwvée dans ce pays (2,08
oiseaux/piége/heure en moyenne sur un total de 2,7 heures d'observation |, caleulé d'aprés
les données de l'auteur).

Au Sénégal, l'activité de capture vane en fonction du moment de la journée et du
jour de la semaine. Elle est maximale en milieu et fin d'aprés midi, lorsque les enfants
sant sortis de ['école et que les bateaux rentrent de la péche, suivis par de nombreuses
stermes. Notons que l'instauration d'une journée scolaire continue depuis 1991 pourrait
modifier ce résultat.

Le nombre moyen de piéges par site est proche de 4 (n = 18) et le chiffre
journalier d'oiseaux capturés varie entre 5 et 9 par site.
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Les Jeunes Eargons sont dgés en movenne de 8 4 13 ans. Bien que les MSEaux
capturés puissent étre occasionnellement vendus aux touristes ou consommeés, i faut
souligner que l'activite de pidgegae est essentiellement ludique au Séndgal, tout comme
au Ghana (Muamoa Baidu, 1988 b).

Les chiffres donnés par Dubois et Rouge permettent de renseigner sur la
vulnerabilité des différentes espéces 4 la capture. Parmi les 54 captures observées en
mars 1990 tout au long des cotes sénégalaises, figurent la Sterne piar:ne; rin (72,2 %), la
Guifette noire (13,0 %:), la Stermne caugek (7.4 ‘H:%ula Sterne caspienne (3,7 %%), la Sterne
royale (1.9 %a) et la Guifette Ie.umptere (1,9 %). Or, d'aprés les recensements eff:cmcs a
cette période sur les cOtes ol ont lieu l'essentiel des captures, la Sterme plerregann
représentait seulement 267 % et la Guifette noire 13,3 % du total d'oiseaux recensés
contre 33,3 % pour la Sterne caugek et 16,0 % pour la Guifette leucoptére (Tab, 1).

La sur-représentation de la Sterne pier:egarin dans Péchantillon d'oiseaux
capturés (statistiguement sigmfln::atif pour P<0.01 ; test du }EE} met en evidence sa plus
grande vulnérabilité au piégeage, par rapport aux autres espéces qui sont représentées
par un pourcentage égal (Guifette noire), ou inféreur (Sterne caugek et Guifette
leucoptére} a leur relative abondance le long de la cOte (différences statistiguement
significatives pour P<0,01 ; test du X2). Bien qu'll s'agisse o1 d'un calcul grossier
effectué 4 partir d'un fatble échantillon d'oiseaux capturés (n = 54), on aboutit aux mémes
conclusions que Ntamoa Baidu (1992) concernant la vulnérabilité au mégeage de ces
différentes espéces de sternes au Ghana (la Guifette leucoptére étant absente de ses
échantillons). Notons que parmi les 39 Sternes pierreganns dont la capture a été
observée, BT % correspond 4 des immatures, La Sterne de Dougall est, quant a elle,
totalement absente de la liste des captures observées au Sénégal.

3. La Sterne de Dougall au Sénégal

La Sterne de Dougall est un oiseau rarement observé au Sénégal. Dubois observa
plusieurs individus dans la région d'Abéné (Casamance) en février 1988 ainsi qulen
migration prés de Dakar en mars 90, Quelques années auparavant, Roux (com. pers.}
avart également observé quelques individus en hiver et en concluait que l'espéce devait
probablement hiverner en petit nombre le long des cdtes sénégalaises. L'espéce v a
également été observée en pénode de migration en quelques rares occasions. Fin avril
92, Porter et al. (RSPRB, in prep.) observérent plusieurs groupes de Sternes de Dougall se
dirigeant vers le nord dans la région de Dakar.

Nous disposons également de quelques reprises au Sénégal d'ciseaux bagués en
Irlande ou en Grande-Bretagne, que la RSPB et le BTO nous ont aimablement
communiqués, Bien que le nombre de reprizes soit trés faible, 15 oiseaux seulement ce
qui est bien insuffisant d'un point de vue statistique, l'analyse des reprises fournit
toutefols des informations intéressantes

1 - Ces 15 reprises, distribuées dans le temps de 1953 & 1989, montrent tout
d'abord que l'espéce est présente de fagon réeguliére au Sénégal, méme si ce n'est qu'avec
de tres faibles effectifs. Elles representent en effet seulement 5,3 %5 des 282 re*]igses de
Sternes de Dougall en Afnique occidentale, dont V'essentiel (68 %] provient du
autres pays ayant une imporiance comparable a celle du Sénégal en termes de reprises

(Fig. 1).

2 - Parmi les 15 oiseaux repris au Sénégal, on remarque que 11 (73 %) sont des
jeunes de moins d'un an (Fig. 2). D'autre part, la majorité de ces oiseaux (8/11) ont été
repris entre le 10 mai et le 13 juillet, soit ;:nem:lam la pénude de repmdm.lu:m des adultes
ce qui montre que nombre de jeunes de premiére année passent leur premier été sous les
tropiques. Les quatre autres oiseaux de plus d'un an ont tous des dates de re:pns.e en
dehors de cette période. Malgré la faiblesse de notre échantillon, I'existence d'une pic de
reprises d'oiseaux de moins d'un an en période de reproduction (Fig. 3) pourrait résulter



d'une remontée vers le nord de jeunes oiseaux ayant hiverné dans le golfe de Guinée
venant séjourner le long des cites sénégalaises au printemps.

Malgre la faiblesse de notre échantiflon, on retrouve ici le méme résultat qu'au
Ghana concernant la plus grande vulnerabilité des ociseaux de premiére année, qui
représentent prés de 80 % du total des captures (Everett et al. ; 87).

Une seule des 15 repnses du Sénégal est répertoriée en tant que telle comme
resultant du piégeage, 2 nous indiquent que l'oiseau a ét¢ probablement tue, 1 cas
correspond & un oiseau trouvé blessé, 2 cas A des oiseaux caplurés vivants puis reldches,
les O autres reprises élant dorigine inconnue et correspondent la plupart du temps 4 des
oiseaux “trouvés mors".

Toutefois la majorité des oiseaux repris provient de la zone ou le piégeage
est le plus intense © région Dakaroise, Thiaroye, Ruffisque, pr:squ"l: du Cap Vert.
Malgré la part importante d'oiseaux pour lesquels 'origine de la mort n'est pas précisée,
nous pensons cependant qu'une proportion beaucoup plus importante des oiseaux repris
provient directement du piégeage (ou de toute autre forme de pré.n:[atmn] CAr NOUS Savons
gue les enfants ne déclarent généralement pas avoir capturé les oiseaux, ceux-ci craignant

‘éventuelles sanctions.

Quoiquil en soit, ces données montrent que le probléme de la capture des sternes
au Sénégal concerne également la Sterne de Dougall La présence de cet oiseau et
I'évaluation de Mimpact du piégeage devraient donc étre recherchés de préférence pendant
la période de reproduction, pendant laguelle les jeunes de premiére année semblent plus
abondants le long des cotes sénégaiaises. Bien que la Sterme de Dougall ne soit présente
au Senégal que sous de faibles eﬂ'ecufs I':mpuﬂan:::e relative du p: age de cette espece
ne doit pas ére & priori minimisée, en raison du caractére particuliérement sensible au
piégeage de l'espéce et en particulier de juvéniles.

D'une fagcon genérale, nous savons aujourdhw que le piégeage des stermes
concerne de nombreux pays d'Afnque de l'ouest et que ce sont probablement plusieurs
dizaines de milliers d'oiseaux qui sont capturés chaque année le long des cites africaines,
Toutefois, les données dont nous disposens sont aujourdhui encore insuffisantes pour
pouvoir juger de l'ncidence réelle de ce piégeage, qui touche surtout les jeunes, sur la
dynamique de populations de ces espéces longévives,
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Tab. 1 : Susceptibilité au piégeage des différentes espéces de Sternes au Sénégal
(données recueillies par Dubois et Rouge en mars 1990)

(Résultats statistiquement significatifs pour S, hirunda, 5. sandvicensis et
C. leucopterus pour p<0.01, test du X2)

Nbre total Nbre d'oiscaux
ESPECE d'oiseaux % TOTAL captures % TOTAL
comptés le long observés
de la cote
5. sandwvicensis 5000 33,3 4 7.4
| 5. hirundo 4000 26,7 39 722
C, niger 2000 13,3 /) 13.0
C. leucop terus 2500 16,6 | 1.9
8. caspia 1) . 2 37
5, maxima ] 1 500 - 1 1.8
Autres ] =
1 5000 10000 54 100.0
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ROSEATE TERNS (Sterna
dougallii) ON ARIDE ISLAND,
SEYCHELLES

_ Ian BULLOCK, Robert LIDSTONE-SCOTT
Gill CASTLE, Robert MILETO, James CADBURY

pride Island, a Royal Society for Hatwre Copservation (RSHC) reserve, haa
supported all the breeding reseate teérns in the Seychalles in recant years.
The population was estimated to be 4,300 - 4,800 pairs In 1975 &nd was
probably at least as large in 1974, Estimates in 1584 and subsequantly hawve
been omsiderably lower [900 -2 000 paire). Im 1001, there were sparadic
visits, but pone nested. Cwer seven yaars 1984-19%0 thera were fiwe in
which the majerity of young failed to fledge, largely due to the adolts
deserting thelr chicks en masse when they had peoblems obtalning amall
fish.

Aride haz the world's largest colony of Llesser noddies Rncus tenuirostria
(c 170,00 pairs}. Their chicks which are fed op similar fopd, lost weight
akb the same tims as roseate tern chicks were starving, but most aurvived,
in 1991, ooly a bandful of young wers reaced. Sooty tercns Sterna fuscata
(up to 160. 000 paire) bred a month later tham normal that year. There is
no evidence of overfishing by man in the sea arcund the Seychalles.

The majority of roseate terns nest in Pisonia grandis woodlend, flying in
umter the demsze canopy to reach thelr neet on the ground which iz almost

bare of wvegetation except for clumps of ferms. A minority of teoms nast in
glades .

Cas dernifres anndes, Arlde Island, one résarve du RSHC, a accueilli toutes
lez sbernes de Douwgall nAickeuses des Seychplles. La population 4tait
eatimds & 4 300-4 BO0 couples en L975 et ftait probablement au soins aussi
importanta en 1978, Les estimations en 1986 et plus tard 4talent beaucoup
mying fortes (500 - 2 (0 couples). En 1951, il y eut guelques prospecteurs
sporadiques, npais Auctdn ne nicha. Entrm B et 90, i1 ¥y a su & anndes
pandant lesguelles la majoritd des jeunee n'a pas étd jusqu'd 1'enwol, ceci
ast Jlargemant di 3 1'abandon en masse des jeunes par leurs parents,
lorequ'ils avalent des probleémes pour trouver des polssons de petite
taille,

Aride a la plus grande colonie au monde de poddis (Anous tenuirostris)
feav. 170 000 couples). Alors gque los poussing de stermes de Dougall
mourraient de falm, leurs poussins, qui ont la mépe nourcltuce, perdaient
dua poids (mais la plopart ont swcwdcu].

Ea 1591, senlemsnt une poignés de jeunes furent dlevis,

La sterna fuligineuss {Sterma fuscata) (plus de 160 8 couplee) ont nicke
catte annde-18 un moie plus tard gque la normale. Il m'y B aucune proauve
qa"fl ¥ ait vn lien aveg la péche au large des Seychellaes.

[a majorité des stermes de Dougall niche dans les bols de Plscnia grandis,
walant sous la camopde podr rejoledre;, &u %al; leurs nids constrults sans
apport de wvégétaux sauf de touffes de fougdres. Une minorité de sternes
niche dans des clairigéres.

TELE : Grohom HIRONS
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NEST SITES SELECTION BY
ROSEATE AND COMMON TERNS
IN THE AZORES ARCHIPELAGO

Jaime RAMOS
Liniversity of Durham

INTRODUCTTON

Halbatat selection during the breeding season @8 likely to have repercussions on survival and reproduchve Gimess
because, while breedmg, birds are mnﬁmdtum:hmmmcyphmttmnum In mixed colonses of
Roseate tems (Sterma dowgallld) and Commen tems (Sterna hirunde), the main subjects of this study, this s
particularty important. Commaon tems ane slightly larger than Foseate tems (Cramp, 1984 ; Burger & Gocohiild,
|988b), and prefer relatively open areas whilst Roseates prefer sheltered areas ﬂ.-al.lgham 1974 | Burger &
Gochfield, 198Ra). When nesting in the open grounds, Roseates may compete with Commons for m’ﬁaht: nest
sites (Spendelow, 1982).
In this study, 1 examined nest site preferences of Foscate and Common tems in the Azores archipelago using
disenminant analvss. The Foseats tern has o patchily cosmopolitan breeding distnbution. The atlantic race,
Sterna detipailti dewgallii, has declined dramatically on both sides of the atlantic and is now considersd
threatzned or endangered (Gochfield, 1983). Azorean temns are now considered o be of intemabonal Toportant
(el Mevo et al, 1990) and, thesefore, a knowledge of nest-site requarenvents there, for & comparison with nast sites
elsewhare and as & basis of fuhure conservation messurss, 15 TOpoTtant.

Colories were strafified and points located I o systemabic way, Physical parameiers, vegstation cover and
density of nests were measured for these points (random points) and the nearest nest, Sampling was done 2t or 2
few davs after the peak of egglaying. Measured nest site parameters wére compared between species and with
random pomits in the colony.

RESULTS

Site charsctenistics of Roseate tems differed significantly from those of Commons (ANOVA : F=19.71 Pﬁlﬂ'ﬁ, df
= 13.260}. The discrirmmnant analysis mdicated that the number of naghbours withim 2 m of nest, % of vegetation
cover within 0.5 m of nest and posiion of the nest m the colony (Roseates nested mose offen in the center of the
cobony) were the variables that distinguished optmally between the two tems speckss nest sites (Table 13 The
discriminant function scores for Koseate tems had litde overlap with the scores for Common terns (Fig. 1),
mdicating that both species base their nest site selection on different habitat parameters. Overall, Roseales nestad
closer to other ferns and had more neighbours within 2 m; indicating the Rosestes seem to tolerate closer
negghboors than Comimaons.

[n the companson between nest sitos of each tem species and random points, the important dsenmimators vaned
considerably among colomes. The differsnces in rates of cormect classification of pooled colony data between
Roseate nest sites vs Randorn points on the one hand and Common nest site vs Bandom points on the other
hand was haghtly sigmificant (G=21.34 with Yate's comection, P=0.001, df=1}), This shows that aseas where
R.oseata tems chose to nest differed maors from the availabbes habitat than ansas where Common tems nested.

To differsntiate between the characteristios of Roseate nest sites and random points, the discomanant fanction
highlighted only 4 vanables than explamed more than 10 % of the discramnant analvsis whereas for Common
terns T variables were setected. The total % explained by this variables was significantly higher for Roseate than
for Commaon (T=225 with arcsine fransformation P=0.05 df=9), Thesa results sugpest that two inferaciing
mechanisens are mvolved m determining the degree and criteria of habatat selection by nesing Roseate and
Common tems : Fossate tern nesting habitst selecovaty 15 higher. On the other hand, Common tsm nesting
habitat 15 more simidar to randomly located poinis and they ane maore disposed to use what is available,
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DISCUSSION

The results of my analysss reaffrm miuch of what has been suggested for Foseate and Common tem nest siles
selection bassd upon unvariate methods (Langham, 1974 ; Burger & Goehfeld, 19882 , Gochfeld & Burger,
1

'I:Eeg}lmgerﬂnd mofe agressive Common term have greater sompetibve abibiby (Schosner, 1974) and requirements
of chosely match avmlablz and thus should have higher probalmhty of resource squusibon. The more restncted
nesting preferences of Roseste tems and their more restricted nestind locations sugpest that they might face a
shortege of optimal nest sites. Not only in nesting but also ovemil they sesm to be more speciabised birds than
Common terns, This was shown in relation to their foraging locations in north-eastern Morth America by Safing
(19904 whe concluded that this explans the wsually lower population size of this speciss In Amenca

In the Azores, Roseate terns nested earlier, within higher densities and significantly outnumbered Common tems
m the most of the colonies | the reverse 15 true for most colomies m North-castern North Amernica [Burger &
Gochfeld, 1988 and in Britain (Langham, 1974). Dafferences in the spatal distibution of Roseate tam optimal
nesting aress between the Awores and thess other locabons may be the ongm of the differences. Spendelow
(1983) suggested (hat the most sheltered siteg are the first ones o become occupied. These will be defended by
older, more competitive Roseate fomms forcing yvounger Roseates (o mome open arcas whers might have to face
agressive Commimon tems. Therefore, the breeding population sizs of a Roseate colomy seams to be brmited by the
amount of optimal for Foseate termns. Experiments are needed fo prove these ideas.

My study has two mam mplcatons for the conservation of Roseate tems, Firstly, manasgment considerations
should be taken to maintain Roseate tem optimal nesting habitat becanse {17 they are mose specialised and (2)
nasting m open areas maght be disrupled by competiion with Common tems. Secondly habitat dscrminetors
varied greatly bebween colonies and thus managment should be considered on an colony-by-colony basss.
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Tahle 1. Summary of the discriminant analysis of nest site characteristics among Roseatle terns

and Common terns for pooled colony data, Arcsine transformation was vsed on % vamables, loganihmes
on other contnuous vanables and square root on counts (Sokal & Rohlf, 1968

HABITAT WVARIABLE STANDARDISED  PERCENT
il COEFFICIENT ADDED
WALLS : number of walls around nest .73 3117
NN 2m ; number of neighbours within 2 m 0.26 2478
VISIBILITY : % of nest visible from above {147 1185
COVER 3.5m ; % of vegetation cover within 0.5 m of nast ® 0.0l 1535
POSITION of the nest in the colony (edge, middle, cenire) -0.93 9.57
DNEAVEG : distance b nearest vegstation (cm) 0.08 4.42
OVERHANG : with non {00 or partsal {0.5) or complete (1) 2.59 388
OVERALL SLOPE max shope within 2 m sechen azound the nest -2.88 .38
HMEAVEG : height of nearest vegetation {cm) -1 a.19
VEGETATION TYPE : grass (1), not grass (0) 0.42 0,01
SURSTRATE : hard (bere rock)=], soft {soil, vegetation, mixed}=0 136 020
COVER 3 m : % of vegetation cover within 3 m of nest = .20 511

D - distance of nearest neighboar .68 -5.50
) T visual estimation

Figure 1. Frequency distribution of scores for the discriminant function from the analysis of
characteristics of Hoseale and Commeon terns nest sites. The arrow mdicates the midpoint betwesn
mean discrminant scores of the two types of nests,

Classliication success for Roseates=88.7%
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COMPARATIVE FEEDING ECOLOGY OF ROSEATE TERNS
(STERNA DOUGALLII) AND COMMON TERNS (STERNA HIRUNDO),
AT TWO EUROPEAN COLONIES.

Adrian del NEVO (1), Michael O'BRAIN (2),
Liam RYAN (2}, Alastair MORALEE (1)

{1) RSPB
(3 IWC

[mitial frkings of the comparatve scology of Sterna dowgallly and Siersa kirunde at three locabions in Westem
Europe are presented. Observations and methods follow those of del Mevo (in prep). Differential population
trends have been recorded for both dowgalié and kirundo withm the Azores and also for dougalli at three sites |
the Azores, Bockabill and Anglesey, This paper provides some preliminary mformabion on inter-specific and
inter-regional variation in tem feeding ecology in order to assess how vanation i bresding ecology may axplain
varation in population levels and trends.

Within the Azores inter-specific and inter-islands variation in the timing of breeding occured consistently in each
veur [989-91, Madian laving dates for dougallti were consistently eadfier (mean = 12 davs + or - 2 days) than
common tems. In esch year and for both species, laying commenced in late Aprl in Flores and was progressvely
Inter wath decreasime degrees of longtitude. The tmmg of lying in dowgali was more symehronased than kirundo.
Differences in the timing of breeding and the synchrony of laying may, in pat, be due to mter-specifio
diferences m feading ecology.

O Anglesey and Rockaball the diet of hirvnde and dougalli ars dominated by Ammodivees and to a significantly
lesser extent Clhypeidae, On the Azores a greater variety of fsh species are brought to the colony both at
picturaius, Pegellus bogaraves and also md-water and bottom feeding species eg. Bothur podas. On the
Azores, adult hirpndo and dowgellii feed larger and more nutational fsh as chicks become oldar. In peneral both
temn species foed their voung betwesn 9.00-11.00 and 15.00-17.00 althoush some variation exists depending on
the fsh speckes, The vanation may be explained by a mark mier-specific vadstion n spatial destnbuton of fish
and their availability. In both the Azores and Rockabill hinmdo have shorter foraging trips than dougalii.
Dougallii faed chacks on larger miore nuinbonal prey than Airendo,

The memn [zeds/day for dowgallii chicks ot two locatons 15 presented in Table 1. Daiby food consumption by
dosgailii chicks was higher on the Azores than on Rockabill, Deugallis chicks on the Azores grew faster and
reached a higher day ten wespht than chicks from Rockabill (Table 2). Adult dowgall were heavier than Rockaiall
bards. Chicks at day fen on the Azores represent 77% of adult body weight compared to 71 % of adult body
weight on Kockabill, There was no ovidence that the properbonaly heavier Ascrean chicks resulted mn higher cost
o adults i termy of weight Joss, We do not know the differences in chick growth and adult seght result in
cdafferential survival rates between the two colomnies.

Rockabill dogigaliii have a larper clutch size and fedge more chicks than the Azores. Further studies will indicate
wether these inter-colony differences, are consisient between vears and how the differences may mifluence
survival rates and vanation in population trends.,
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Table 1, Comparison of parameters for chick feeding and growih for Sterna dougallii in
the Azores and Rockabill.

Sterna dougalli

2 " _ROCKABILL AZORES
Mean feed raie (feeds/day) 10,1 LLE
Thuee moyen d'alimentation {Tepasjour)
Mizin mass of food (g} 13 25
Masse movenne de nousrine
Mean daily food consumed () 18.2 85
Moyenne de nouwrmtire consommeée’jour (g
Mean calones'day (kl.g™!) 1430 IB4.0
Moyenng de calonesSjour
Mean dutly weight meresss of chicks (g/day) 39 6.4
Moyvenne dacercdssement du poidsijous (gfjour)
Conversaan rate 21.4 2.7
Tanx de converbon
Fish weight (g) required to increasa 4.6 4.6

chick weaght by one gram
Poids de poisson nécessaire pour aemmentar

dun gramme le posds d'un jeune.

Table 2. Comparison of parameters for chick growth and breeding biology for Sterna
dougallii in the Azores and Rockahbill

Sterna dougallii
EOCEABILL ATORES

Mean day ten weight (g) of chicks B30 962
Poids moven das jeunes au jour dix
Mean adult weight (g) £ 120.3 1243
Foids moyen adulte
Chick day ten weaight as % of adult hody weight 0.6 T
Paoids du jeunes jour dix, en % du powds adults
Mean chrtch sie 18 i.l
Movenne du nombre d'osuls
Mean chicks/pair 15 i Be

Hombre moyen de jeunes/couple




BREEDING ECOLOGY OF
ROSEATE TERNS IN THE U.S.A.

14N C.T. NISBET

STUIMES PRIOR TO 1987

Pnor to 1970, most of the published information on Roseste Tems (Srerna dougalli() in North America was
eoncemead with distribution, numbers, and general breeding biology (2., Mackay 18946, Jones 19046, Bant 1921,
Forbush 1929, Robertson 1964; see review by Nisbet 1981a). Between 1966 and 1978, long-term acological
atecies of Common Terns (Srermae hirumdo) were started at four sibes @ the norheasten US.AL and thess
studies are still in progress (Misbet ef al. 1984, IkCostanzo 1980, Burger and Gochfeld 1991a, Spendelow 1982,
Although each of the four sites where Common Tems are being studied & also the site of & large cofomy of
Rioseate Tems, comparabively bttle work was done until 1987 on the ecology of Roscate Tems, because they are
pore difficult o stedy, Mevertheless, large mumbers of Roseate Terns were ringed and recaptursd (Nisbet 1984,
Spendelow and Michols 1989, and a number of studies of their ecology were published i the period 1270-
1988, These studies were reviewsd by Misbet (1981a), with an updste in 1989 (Misbet 19895 The more
important published studies include those of Burper and Gochfeld (1988}, Collins and LaCroy {1972), Cooper
ef al, (19700, Dufly (1986), Gochfield and Burger (1987), LeCroy and Collins (1972), Nisbet and Cohen (1975),
Misbet and Drury {1972), Misbet (1978, 1981a, b, 1984), Safina (1990a b}, Safing ef af. {19838, 1990), Spendelow
(1982} and Spendelow and Michols (1989). These publications include data on general reproductive biology, ags
at first breeding, nest-site selection, clutch-size, cgg-stee, hatching asynchrony, chick growth, feeding scology,
reproductive suwecess, migmaton, and demography,

Co-OPERATIVE STUDY 1987-19%1

In 1987, the population of Roseate Tems in the norheastern US.A. was designated as endangered (U5, Fish &
Wildlife Service 1987), The nead to prepare a recovery plan for this population (U8, Fish & Wildlife Service
1589 created new mberest in studying % biolopy and demogruphy. In 1987, & co-opérative study programime
was started af the four major colondes, under the direction of 1.A. Spendelow of the Patuxent Wikdlife Fesearch
Center. The programme included co-ordinated mmgmg, retrapping and resighting of marked birds, and a number
of biokogical stdies, The programme was planned to mm for four vears, bul a ffth vears work was conducted
in 1991. Ringing, retrapping and resighting activities will contmue for several more years, but many of the
beologaeal stadies have besn complefed and the results are beng analyzed and prepared for publication, Some
ufth:ansnutfamﬂhupmsmluiﬂnsjmpcmmn on Roseate Tem biology, to be held at the mesting of the
Coloniz]l Waterbird Society in Ades, France, in Cotober 1993, This paper summanizes some of the results that
are available in Apnl 1992, Bocause the mulb-colony studies are not yet complete, most of the data presented in
this paper are from the author's own stadses at Bind 1sland, Massachusetts,

METHOIS

Most of the research has boen conducted at the four larpest colories of Roseote Tems in the US A : Bird Tsland
(41240°N, T4, Great Cuell Esland (41212, 722070, Falkner Island (41713M, 72739, and Cedsr Beach
(40°3TH, TI°21W). These colonies are desoribed m an accompanying paper (Misbet 1993). During the peniod
of study, these colomes supported about 1,600, 1,200, 173 and 90 breeding pars of Roseats Tems, respectvely.
Because studizs of Common Tems had alresdy been conductad at these sites for many vears, the Boseate Tems
were already habituated to the presence of biclogists. It was possible, therefore, to start miensive studics of
Boseate Tems, meluding tropping of adults and repular checking of nests and chicks, without a period of less
infensive work to acoustorn the birds to the research activities. Roseate Tems were nmped and some brologieal
studies were performed at five smaller colones also.
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Methods of stedy were simiar in all colonies. Adult Roseste Terns were trapped in treadle-traps {"Pofter” traps)
sot over their nests. Birds were usually trapped during the last 3 days of incubation, when trapping does not lead
o desertion of to neglect of chicks (Misbet 1981h, Burger and Gochfeld 19910). At Falkner Island and Cedar
Beach, most of the bresding birds {70-90% of the total population) wens trapped mn each vear, but at Bird Ieland
and Great Gull Island, only about 200 adults (6-8% of the breeding population) could be trapped i each year
Al birds wrere measused (usually wing, tail, culmen, head-length and tarsus), weighed, and ringed wrth & wague
sornbanation of ane numbered incoloy nng and three Darvie colour-rings (wo ings on each leg), Bards tmapped
in 1987 were ringed with one incoloy nng anly. Most birds were released within 3-10 mimates of trapping.

In each colony, T0-150 nests were marked for defadled study in each vear, Information recorded mehided laying
and hatching dates, layving and hatching intervals, clutch-z12e, and {in some cases) ege-mass. Chicks were nnged
at hatching with an incoloy ring on one leg and & Darvic colour-ring on the other leg. One colour was used for
each colomy. Many other chicks from unmerked nests wers nnged and colour-nnged at ages of 15-25 days.

In 19801991, telescopes were used at each colony to identify colour-ringed birds as they rested on rocks or
beaches cutsids the nesting area. Colour-mnged birds were also located at resting-sites away fom the breeding-
ealonies during post-breeding dispersal in July-September,

Feeding studies were conducted at three colomes, moludmg recordmg of fish specizs, fish lengths and feeding
frequencess at a nurmber of study nests, Foraging birds from Bard lstand and Cedar Beach were also stdied at

RESULTS

This section summanzes resulls obtmmed by the avthor &t Bird [sland in 1980 or in 1987-1991, except where the
results of muld-colomy studies have been published or are ready for publication. These results ilustrate the
work carned out during the co-operative study, and will be amplified when all the resulis from the study are
available.

Laving-dates and clutoh-sizes

Table | summeanzes the rmumbers of nests stedied at Bird Island and the mean clutch-siees in six-day periods
duging the season. Each nest is classified by the date of laying the first egg; second eggps are usually lad thres
days later than the first cggs. In cach year, the laying pattern was skewred: there was a large "wave” of laving m
the first 20-25 days of the season, followed by a long "tail* of late nesters until mid-faly, In my sample of 712
nests studied in [987-1990, the modal date of laying was 27 May and the median date was 30 May, Lale nests
wers shghily oversampled in order fo obtun samples largs enough 1o analyzs,

The fourth l:n]n.'r:.m of Table | shows the statistical significance of differences in mean clutch-sizes. There werns
ne significant changes m mean clutch-size dunng the mam wave of lying, bul Baler pars lael progressively

-amaller clutehes, All clutches laid after 3 Tuly contained ons epg only.

Among Rossate Tem chutches st Bird Tsland, about 4% (27/7121 contamed thres or four eggs. Table 1 shows that
these clutches were usually kuid i the later part of the main wave of laying. We plan & detsiled study of these
"super-nommal” chriches m 1992,

Droductivi

Mishet et al. (1900} deseribed methads used to estimate breeding productivity (number of fladglngs maised per
nesting attemnpt) of Roseate Terns at Bird Isband and Cedar Beach, AT Bird Jsland, we searched for chicks on
alternate days, and weighed them whenever we could find them. No chicks ware talen by predators, bul chicks
wers dafficult to find under the dense vepetation. The best estimate of productivity was obtained by counfing as
"fledplings” all chicks that reached the age of 5 days and wers in good condition (4,e., with mass wathin the
normal range) when last found. Using this methed, productivity at Bird Island was estimated a5 1,43 fedglings
per nest in 1980, 1.05-126 fledglings per nest in 1987- 1989 (Misbet ef al. 1990), and 1.18-1.28 fledglings pes
fiest i 1990-1991 {unpublshed data)



Tahle 2 shows the dependence of productivity at Bird Island on the date of laying. There was a umiform and
highly ssrnificant decling m productvaty dunng the ssason, This dechne was due almost entirely to & dechne m
the surival rate of the second chicks in the brood [“B-chicks™). Except in the latest nests, survival of the first
chicks m the brood (" A-chicks™) was untformly high, averagmg 97% (805/623). However, sunaval of the B-
chicks was very variable, declining from high values early in the season (B0%4 in good vears, 208 in poor years)
to zere after about 20 days (L=, by the end of the mam wave of nesting), This dechine was already significant by
Lh.n:‘i"‘hnlh}rnfﬂ:l.ascamn-ln within the first third of the main wave of laying. [ also found that egg-mass
dechined signifisantly by the T day of the season (Misbet 19812).

Age and breeding performance

1 rapped 130 birds of known age on study-nests at Bird Island, sither in 1980 or in [987-1921. Most of thess
birds were 2-5 vears old, because comparatively few chicks had been ringed befors 1986, Table 3 surnmmanzes
data om the laymg dates of these birds a5 3 fncton of sgs. Among 67 birds trapped n 1987-1990, laying dates
bacame progressively earler with age until the age of 3 vears, but older birds (6- Iﬁmﬁ-::!#}:tdmllny
sigmificanthy earlier than these aged 4-5 vears. In [99], two-year-odd birds laid sipnificantly earlier than i 1987-
1990, and m 1980, alder birds (6-16 vears obd) id munh enrher than m 1987-19514,

Table 4 summarizas data on the chutch-sees of 123 binds as & functon of age. Within this sample, super-normal
ahutches (3 or 4 eggs) wers attenaded only by reiatively voung birds (3-3 vears old). Exchoding these birds, mean
chutch-size increased significantly from ages 2-3 to ages 4-5, bat did not increase further and may have become
lerwrer arnong older birds Amunghrdsﬁulﬁmnid,mmﬁumhdmmwuﬁmuyh@wm 1983 than in
1987-19%0. Among three-year-old birds, chutch-size was significantly higher in 1991 than in 1987-1990. These
results are stll preliminary; the sample of known-aged birds is smadl and unbalanced, and more data are needad
to clanfy vanations between years and belween age-closses.

Table 3 shows productivity a3 a function of age, Although the sample size is small {33 broods with one parent
of known age), the date show 2 marked and siproficant merease m productivity with age. Among birds aged 6-
16 years, productivity was significantly higher in 1980 than i 19871990 eight of the nine birds aged 6-16 that
were followed in 1980 raised two chicks to fledping.

The data in Tables 1-3 show that breeding performance of Roseate Temns vanes with laving date, with age of
parent bird, and among years. The sample of known-aged birds from Bird Island 5 still small, howsver, and it s
diffienlf fo separate the effects of these factors, Data fom a larger sample of known-aged birds from Fallkmes
Island will spon become avadable and will help to sobve this problem.

Post-fledging survival

Table & shows prelimamany results of studies of post-fladging survival as a function of date of hatching, Between
1986 and 1989, | rmged 3,576 Roseate Tem chicks at Bird Island. About one-third of these chicks (1,138} were
ringed at hatching, so that the date of hatching was knowm exactly. The remaining 2 438 chicks were ringed at
ages of B-25 days, and ther hatching dates were estimated usimg plumsge’age cnbena published by Nisbet and
Drrury {1972). Using the survival criteris published by Mishet et al. (19903, | estirated that about 5% of the
chicks that were onged {Le., abouk 3,400 chicks) survived to fedaing.

In 1989-1941, [ trapped T8 of thesa birds on nests at Bird Island. [ identified 35 others by reading bands with a
telescope, two more ware killed by a Peregmine Faleon (Faleo poregrnus), and two wers imapped on nests of
other eodonies, Thus, 117 of the 3,400 birds finged (3.4%) are known to have survived for the 2-4 years betwesn
fledging and first breeding. Table & classifies these 117 survivors according to the dates when they hatched m
the year of hatching. For each year (1986-1989), | divided the study nests into four groups actording to the date
of hatching of the A-chick In each vear | separated "peak” nests (those [aid in the first "wave” of laving in the
first 20-24 days of the season) from "post-peak® nests (those laid after the man “wave"). Based on the dates of
hatching of the A-chicks, | dovided the peak nests in each vear mio three groups; "early peak”, “mid-peak” and
“late peak®, mmmwm&ﬁnaimﬂmmwmmdwmnwcqmlnmﬁmnfmm
Becauss more chicks ere raised fo fledpmg fom sarly nests than fFom late nests (Table 3], there were more
chicks im the "sarly peak® group than in the *mid-peak” or “late peak” groups (Tahle 6). For each of the four
groups of nests, | combined the chicks from sach of the four years. Bacause layving dates vaned by up to 4 days
between vears, there is some oveslap in calendar dates; for example, birds hatching on 21 June were "early
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peok” in bwo vears and "mid-peak” m the other two years, In other words, the vanable examined & the date of
hatching relative to the peak of hatching in the same year, not the calendar date.

The second bing in Table & shows the number of birds from sach of the four growps that are known to have
survived to enter the breeding population 2-4 years later. The proportion of survivoss decreased from 4.4% in
the "early peak” group (o0 2.2% m the "labe peak” group, a difference which is stafistically sigruficant (P<0.05,
%2-test). The proportion of susvivors in the *mid-peak” group was intermadiate (1.3%), but some of these birds
may have been misclassified because estimates of hatching date are subject to emors up to +2 days (Misbet and
Dirury 19723, The proportion of sunivors in the "pest-peak” group was seoall (2.194), but the number of refums
15 too small for statistical compansons,

The results in Table & suggest that chicks that hateh and fledge eardy in the season are more likely to survive and
enter the breeding population than chocks that hafch and Oedge late m the season. The eardy chicks survive
better than the late chicks both before fledging (Table 2) and afier fledging (Tabde 6} 1 plan to continue these
stidies and to obtan larger samples of sunvivors m 1992 and 1993, I€1 can obiem sufficiently largs samples, it
ey e posaible to analyze the dependance of survival on other facions, including age of parents and rmass at
fledging

Growth rates

In 1987-1990, | measured growth rates of more than 700 Roseate Tem chicks at Burd Island. These chicks werne
weighed af hatching and on alternate days thereafter; about half the chicks were followed wmbl they reached
peyTptobe weights (about 105 gl Including data from Falmer [sland and Cedar Beach, growth date will be
available for about 1,300 chicks. These data are being entered into a data base, but are not yet ready for anakysis.

Roseate Tarms readily use nest-boxes, In 1991, Dr., 1), Harch and [ designed nest-boxes that could be wsed for
automatic weghing of aduli birds. After a pair had ocoupied & box and leid egps, the floor of the box could b
rernoved and replacad by a styrofoam tray on top of an electronic balance, Weights could be determined at a
remote station using an electronic system modifisd from that designed by Monaghan et al. (1989 Although the
system proved difficult (o uss, we oblaned weights of adudts from Gve breeding pairs af Bird Island, Figore |
illastrates the results that we oblained by showing a decline in body weight during the ncubation and chack-

Demography

To date, demographic paramsters have been estimated onfy for the population of Koseate Tems breeding at
Falkner Island. Anahvsis of capture-recapture data viclded an estimate of 0.74-0.75 for the anmoal adult sunvival
rate (Spendelow and Michols 1989), and an estrmate of 0.16-0.20 for survival from Sedging to age 3 y1 (Nichals
ef al. 1990, Bpendelow [1991). This estimate of annual adult sunaval reate 15 extremely bow for & seabird, and the
pararmeter estimates are incormpatible with the observed stalnlity of the popukation at Falkner Island, The annusal
adult survival rate would be biased downwards if aduits onged at Falkner Island were emigrating to other
colonies, Cme of the man purposes of the co-operative study was to mark and recapture Roseate Tems in all
the mapor colondes, and henee to measure rates of movement bebween the colonzes.

Between 1987 and %3], about 2,780 adult Roseate Terns were nnged in the co-gperative study, and almost
2,003 of thess wers given unique combmations of colour-nngs. We have more than 200 refrappings of mnged
birds, and more than 2,000 sightings of colous-ringed birds. The data are being analyzed using modelds of "meta-

ion” dynarmes that include parameters for rates of movement between colomes (Michols 1952, Brownie
ef af, 1997), Preliminary results avaiable i Aprl 1992 indicate that conditional movement probabilities (the
probability that a bird breeding m colony § in year & and suniving 1o vesr & + 1 will be bresding in colony j in
year N+ 1) range up to 0,08, a surprisingly high value for & seabird. The same preliminary results suggest that
the average anmual adult sucvivel rate &5 abowt 0.80, a surpnsmgly low wvalue for a seabird. However, thiz
estimate of survival rate i probably too low, because some of the colour-nings were lost within one vear after
frgrng. New models are being developed which will take into account bosses of rings. It is hoped that mnproved



estimates of survival rates will be available by October 1993, Nevertheless, the demographic data available to
date (Apnl 1997) suggest that Morth American Boseate Tems have emasuelly fow annual survival rates. This
may explain the endangered stabus of this populabion and kas important implications for conservation,
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Table 1. Mean clutch-size of Roseate Terns at Bird Island, 1987-1990, as a function of
date of nest initiation

Dates! Number of chitches Mean EllJI'Eil—S‘i.IGEI- Clurches of 34 eges
[6-23 May 119 1.70a 0
24-27 May 229 1.7l a g
30 May- 4 June 146 1652 14
510 June &6 1.66a 4
11-16 Juns 56 143 b 1
17-21 June ar l.a2h 0
23-Z8 June 26 108 cd L]
29 Jume-4 July 26 1323¢ L
5=10 July 11 1.0 d L]
10-35 Judw & 100 4d a

| Clutches are classified by the dute of laying the first sgg
I)fean are for clatches of 1 or 2 eggs only, (mean clutch-size - 1) 1s the proportion of 2-egg clutches

a,d,c,d Means without a letter in commen are significantly different (Cuncan's multipls range tast, P<<0.05)

Table 2. Mean productivity of Roseate Terns at Bird Island, 1987-1990, as a function of date of
nest initiation

Dates! Number of broods Mean productiviey
foltowed?
16-23 May 17 13%a
24-27 May 220 .24 b
30 blay- 4 Junz 140 085
510 June 6l 0E5d
10-146 Juna 48 0.75 da
17-22 Juns k| 0,70 def
23-28 hune 13 062ef
29 Jume-4 Juby 18 A
5-10 July ] 037F
11-16 July 4 0.25

| Broods are classified by the date of laying the first 2gg

Ynchuding nests in which no eges hatched, but excluding nest from which chicks conld not be followed
for at least 5 days

Iproductivity is the number of chicks raised to fledging (using criteria of Nisbet ef ai. 1590} per nest

abedefl Means without a letter in common are significantly different (Dican's Multiple range test,
P=05)

+*
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Table 3. Laying dates of 130 Roseate Terns of known age at Bird Island, 1980 and 1987-
1991.

Age Mean Iay'jng-daturi 5.8, (sample size)
(1) 1980 1967-1990 1991
2 3 67+ 2.5 (M= 52+29(N=8§
3 . 5243 TMN=1T)a 47 + LI (N=26}
45 . ) 34 + 0.83 (M= 4b 44t 14(N=24)
516 20+ 0.75 (N=9) 30+ 1.1 (N=24%b X

L1 May = 1. For example, 67 + 2.5 means 6 July + 2.5 days

a,b, Means for 1987-19%0 without a letter m cormmmon are signaficanthy different (P<0.05, Dancan's multiple
tange test)

x Sgnificantly differsnt from mean for same agas in 1987-1990 (t-test or Mann-Whitney test, P<0.05)

Table 4. Clutch-size of 123 Roseate Terns of known age at Bird Island, 1980 and 1987-
1991.

Age Mean clutch-size (sample size)l Clutches
(v) 1981 19R7-1990 1991  of3degps
3 . 1.00 (N=1) 100 (N=4) .
3 - [.31 (N=2a)# 1.64 (N=25) |
45 : 1.92 (N=I2) 1.68 (N=12) 4
6-16 200M=9" LE3(N=18) . .

I\eans are for clutches of | or 2 egzs only, fmean clutch-size - 118 the proporden of 2-epa clutches

# Sigrificantly different fom older birds m 19871990 (test, P<0.05). Means for 4-5 and 8-16 vy groups
were not signifieantly different (X2 test, P=0.08)

* Sigrificanty different from birds of the same ages in 1987-1990 (X2-test o Fisher axact test, P<0,05),

Tahle 5. Productivity of 33 Roseate Terns of known age at Bird Island, 1980 and 1987-
1991,

Age hean productivity (sample size)
_bm 1580 . |987-19%0
2 . .00 (N=1)
3 ? £.50 (N=6)
45 - 0.86 (N=T)
6-16 - LB (N=5) L.30 (N=10)

" Significantly different from birds of the same ages i 1987-1990 (X 2-test or Fisher cxact test, P< 0.05).



Table 6. Roseate Terns banded as chicks al Bird Tsland, 1986-1989, and numbers found
breeding, 1989-1991, classified by period of hatching.

Period of Hatehing !
Early Preak Mid-Peak Late Peak Post-Peak
Chicks onged, 1986-1939 [, 2RO [ 005 B57 433
Remms (found breeding, 1989-1991) 56 13 19 9
Parcent returms 4.4% 3.3% 22% 1%
Statistical signifiance? a ab b ab

| Spe text for definitions of the four periods dunng the season
2 ahumns wathout a letter in common are significantly diffesent (X2 -tests, P<0.05)

3
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