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SHORT ABSTRACT 
Introduced home miCe Arm mwmiNI on Gough i,land were suspened of wlde'pread pr.dation of 

Adannc Perrel PltroiJroma ",aria and Tri,tan Albatio.s Di.m,"'" IhMmma ~hkks In 2OIXl!01. Vid. o 

C>lmeras .. ~orded six fatal aluck. by truCe On he, h.o1thy Atlantic Pelt.! chICks ,n 2004. Crude 

cstirnllc. of :>nnuo.! breeding success were 47%, 7% and 7% in 2003, 2004 and 2006, .. spectivdy. 

Mouse am.cks ~~ r~'po.."ibl. for mO,t chick fillure" 

Mk. were lorgely ,,"ponoible for !ugh numbet. ofTn"an Alhatto," cluc.I.: f:lilur .. In 2004-2006. 

Tmol failures were oigruficant/y related to toli! attempt, but breedtng succ~ .. and total attempt. 

were not correlated. !here ""'. little .pauo-canporol COnSi,{ency 1n tot'! f>1iurcs Or b«eding succ ... _ 

No . nvttontncntal Ot biolog;co1 variables c: .. mined explained the pattern. ProxmlHy 10 a falled nco< 

was a SIgnificant predictor of failure, .uggesting a locali.ed effe<;t ro"ibly due to a ["'" predatory 

mic •. FI . dgling pwductlOn has dccr .... cd by 1'/. annually smet: 1979·1982. Annua! adult Trutan 

Alhatroos sUl""lval.nd breeding 5UCCes. av=g" are extremely low (91% and 32%. r .. pectivdy) and 

modelled populauon growth u"'ng th .. e po.rarnctc:t' w:o.. -2.85% p.a. Either parameter will drive 

dectea.e • • o reversmg neg<lt:Ne trend, reqUIres lmpr<>vlng both. 

Stomach content and .""ble isotope anilyse, Implied predation On Atlo.ntk Petrel ~hkks in late­

winter w.l' Important for lowland mOu.e .urvival. In the htgh.lands I compared "t .. With .evetc and 

minimal albatro,. predation but found little evidence that .eawd COnsumption" Impor",nt to 

lughland mice. 

Variable reprodu~tiv e effort and teproductlve '''''SOn' ior nuce .ugge.t. moderate ;ntc:t·annua! 

f!uctw>non'1!l dcns1Uc'. but confirmed no reproduction from May-Augnot. Avenge body condition 

in lowland mice decreo..ed signif1<;antly in late-winter. Monthly den01ty e.t:Itno.tes were relatively .",tlc 

from February-June and decreased from July-S."tember. The.e results suggest that JunL~Augml 

would be the mo.t apptof'll"tc time of ye.tr for <Ill attempted e",die.non. The highlands appc-.tr sub­

optirnol for mice and they .hould teadily a~cept toxic b.ll. 

lbe Gough mice do prey On seabird chkk. at level. mfficicnt to drive population decrea'''. 

Globally, In VJeW of thi, re""arch, .imila< predatory behaviour mo.y have been o'·erlc>oked at could 

evolve elsewhere. Mouse cn.dication, .hould teceive a lugh prionty in island restoration projects. 
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GENERAL ABSTRACT 
lnaoduced house mice M", m"",,/n, on Gough Island were suspected of h~Vlllg caused 

Wlde'pread breeding failures of Athone Petrd PteroJ"""" in"rta and Tr!wm Alba(~o" Diormd,,, 

dobb'n;nd cluck. In 2!XXJ/Ol. However, pnor to du. ,rudy no uneq\llvocal evidence exISted for 

Slgnificant predation of ..,.bird chIck, by mice. Thi, Ihes" reports another three year, of 

breechng .ucce .. d.,a for both ,eabird species and defines the role of pred~lion by mice in th<: 

observed pattern, of failure. 

In 2!Xl3 tnlce killed.t m",t Doe of 41 Aclmtlc Pead ducb monitored Breeding .ucea, 

(numb<:r of chick, fledged per nesting attempt) for the period of ,rudy III 2003 (part of cIncl­

reanog) was 93% and a crude e.tim.te of .nnual sucre .. woo 46.5%. Video r.cordinS' in 

August-Septemb<:r 2004 captured ",x fatal .ttacks by tnlce on live. htahhy chich. Prom June­

S.p,ember 2fIO~. 40 of 60 morutored nests failed and from Septetnber-Novernb<:r 2O()(j, 14 of 

19 tnOtlllored ducks died; the majority of chick failures were .,cribed to mouse anack,_ 

Ov ... aIJ, breeding lucee .. e,lltna,e. w.re td 7'10 for both 2004 and 2006; incomple,. ,e.>O<l. 

,ManS actwll SliCC." CDuld h.ve been Ingher (muimwn 33% in 2004 and 26% in 2O){j). 

Roughly the ,orne ne>;t period wa, ,tudied In 2003 and 2006, but 2006 experienced .igmfiomtly 

lower ,uce . .. th.n 2003. Cluck mono.lity 111 2003 pnar to October is unknown, howe'· .... and 

may have been higher th.n the breeding suc""" estimate of 46.5'!. 'ugge'lll. The 2004 and 

2006 breedIng ,""cee .. e.timate. are prohably in,ufficient ro tnall1tain th. Athntic PeU'd 

popuht>un. 

Mice also att.cked Jive, healthy Tristan Albatro" chick. in 2004. Vide" .hDW.d mlce 

atl1cktng mor._"",ie .. cum[Otltiy at rught, with up to 10 mice at the nest simultaneously and 4-

7 mice competing aggre,.iv.ly for ~ece,. to an Df"'tl wound. Br.edtng succ." from four 

seasons .ver.ged at most 32%. Total failur"" W<Cre 'Igrufie.ntly related t" total attempt' hut 

breeding ,"cce ... nd tlwnbcr of ottempt, we!<' not correbted. One sub-colony . xperienced 

eon,i,(ently low pred~tion ~nd h1gh annual breeding sue"", .. , There w.s little tempo",l 

conSIStency in total failure, or breeding . uec." 111 other sub-colome •• with .it.s vuying m 

opposi[e direcoons within and between ye.,,- D .. pite ,trong and con,i,rent differencr. In 

breeding . ucre" b.tv.'.en ,ites, no enVIronmental or biologtcal vari.bles exomined explained 

th o panern. Nes" th.t f01I.d In a giv." month were sigrufic.ntly doser to the tl.o,,,,st nest that 

fwed the previous month than predicted by chance, . ugge,ong. localised .ff.ct possibly du. 

(0 a few pr.datory mdividuals_ Mean total fledgling' have decroa,ed by '" 1'10 per year Ilne. 

1979-1982. A rca"e .. ment of the 1956 popul~oon estimate ,uggests a nego.tlve trend of ca t'/. 

per year over 50 yea",. Annual ..dult .urviva! is td 91%, PopuhOOtl models and consecutive 

3 
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Gcnern Abstn.ct 

annu~l incubator counl' allow the fir,t e,tim.te' of adult and total Tri.tan Albatro .. 

popu!~tiall' (5400 ond 11300 1I1di,~duili, respecnvely). Modelled populanon growth basLTI all 

cur",n\ e'WU~te. of ~dull ,urvival .nd bcecding ,ucee," wa. -2.85% pet yea! .nd 3Ilnual 

breedlng Utcrnpt, arc hWy to decrease to "d 50CI In 3{1 years, Modelling ~ddinv~ (w' 

propornonafJ ~dult mortalIty and ~hi<;k f"lu,e. proructed ~ ~ata'trophic de~re • .." with 

annC\1C1fl oc~u'nng in tu 25 yoa .. , An histoncolaccount from the 18&Os describe, lugh beJ. 

of cbkk f.ilure, '''AA''sting ,ign ific~nt predation level, for >100 year,. &"'I'="'g neg.tive 

Tn,tan Albatro", p()pul~l1clfl trend, requires mit1g>ting both longline mortality ~nd mouse 

pred.rion, eh.e breeding succe .. m""t exceed 100% or adult mrvival mu,t exceed 97%. 

T u,ed 'tomach ~ontcnt and ,t.ble iWl<l\'e analy"'" 10 invemgate the unportance of 

se~bltili to mice. Plant 6\'N volues were Slgnificontly ne~ri,""ly correbted Wlth altitude. 

reflecting altitudinal difference' '" manne Illtrogen lnput due (0 higher ",.hrrd densine, in the 

1,,,, .. I.oos. Mou .. i,otope signature, differed ,ignificantly with alntudo (for both B"N ~nd 

s"q. GTlvr. ' howed ~ ' lrong, signifICant cnrichtncnt of both iSotopes for lowl.nd nuce ill 

"\Ugu,I-September, unplying ,ignjfic~nt leyds of ,eabJrd ~CJl1,utnption. Se.b"d remoin, in 

lowland mouse ,(croach, were low through "1l1ter. hu, peo.kcd 111 Augn,t, .upporting the 

i' NO'?" finding" The .. change. ~01nclded with th~ timlng of Atlantic Petrd cluck h.tciung 

.nd very htgh ob'erved predation ra'e' In 2(X)4. Using 6"C only, ~ tough estimate 'uggests 

,.ablrd ~o",umption mntribute. 40-60% to mDu,e diet' at tru. wne. Collectively these 

findtng' ,upport the hypothesi' that ,e.b"d. are .n imporc.nt part of mouse die .. in late 

Wlnttlln the lowland •. In the Iughland, T cClrnpucd a "Ie ""th severe pred.non on .Ibalross 

chick, (Green Hill) to one wi,h mmimlol predation (Gonyd.le). GLMs ,,,,-oalod no effect of 

,ite on plant S"N or S"c. Surpri'ing!y, de.pite "tong difference, in ~Ibatro" chcl ptcd~rion 

r:ale, between ,iles, mi~c did not differ 111 6"C vol""" unpll'mg no differences In the relatiy~ 

importance of _.,.bird consumption. Stomach mntenl anal),,!> from mlce collected in Mal' 

",-,,'erued yirtually no se~bitd remamS in Gonydale but. ffitln for Green Hill >30% by Yolum~. 

Neverthele,., no ,.,abird co,,"umption ln GonyTI'lc, and no differenccs ln ,.~b1td contnbuuon 

to mouse ,table ISOtope sign~\Ure, ~tween site, implies that ,eab,rd comumption L' al", • 

negligible comp(lflent of mcJU>C diet> in Green }Till. The ferllii2ing effect of ..,~brrds means 

lha' ,erre_tri.l producriyity will decre~,e in tandem WIth 'eab,rd pCl\'ulatiDn decre.se, at all 

altitude., Thi. ~ould dnve down tnouoe numbers, amehoranng pteduwn levels, or it could 

cause \ncrea.>e<i reli~nce on .eabird predation lry- mice, ,etting up • positive feedb.ck .nd 

exacerbanng predatiDn. Thi, ,hould be ~ con,ervation re.earch pnonty, 

4 
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Mice brc::edmg in 2000 vs F"h,MHI'Mr 2004 

latter season, ,,,,,,,,,,,·,,Nn 

to of mice. In 

L""'N"'''U mice was low in 

most apprC)Pltlalte 

an attcempte:d eltadlcano:n, as 

,.,.,r·,p>.r to 

.LUJ.I.I"' .... L" may 

mouse erllC11ca'tlons receive a ...... In .. inr 10 
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GENERAL INTRODUCTION 

"lb. ,rudy of "h"d, and in,,,i., organism, has he. " and ".m01n, a c~nt,"l Ih<-m. in 

b1Ology, C"'-Oilll1()ll an" comcr".Li<lll ("hili".""n 1 '.196). Th~ ,tuJy of in, war cco,y,l£m, 

h" [",come lnc~A,ingl)' Ilnporllitll in Ul.u..r'tand11lg ecos,',lem and '1'"0" ""pon"", to 

major driver> ai h,odiv.",ity ]0(" such as h.hit.! i .... gnl. ntation .nd Illvo;;ive 'rea'" 

(C":aoc 19%; T ~rborgh cl .1. 1 '.199; T crbmgh ct aL 2001). But i,hllm .'" w""thy of m1<.i'l 

.nd COnserv"Uon l!l their O"~l nghl, nol only .s modd, for more compje~ ')'''Ctn" 

h<c.m .. rdative to ,heir lam! '''C", they.,,, ' . p')O\lori., of a d"propClnio!l"t~ ,tore of 

C'uth', lli{)iliHr>lty (Diamond 1989; S't"Aci.tn,," 1 <J9S; QLLarnrIlC'n 19%). The necd for 

research and C01lS " r\'anOll .cnOtl " d early d. IllClll;;u1Ited 1>;-- the .b)"mal ,lat. of 

Co(]nser""tio" "fin,u!., i""'''L Thi,,, Lome Out b)' the h1>tottcol a~~.n e:<tl1lctiOll record, 

In which island bi,d, dominate continent.l birds overl'ihdmmgl), (Diamond 19R9; 

Steadman 1995; Quam"",n 1996; Sill,lx-r)off 2(00), and "'suhr hird" and espe"",tl)' 

><-'O.h1rd" hav~ higher propo<uon> of lh,t"Akned ,t"'cie, lhan any other group, (BirdLife 

Intenlalionai20lJ4), 

GOLLgh jsland ha, not (yet) ,uiiered an avmn extillction ltl recorded hist0l)', II i, • 

UNESCO World He!'''a"", Site and rightly con,irler. d one of ,h. "". at",1 ,eabir<! 

colon,"' in tk world (Angd & C(~)p<:r 2{Th). 

have cotl>pired [() keep It frem bt:1ng a It ha, lwo 

procellariiiorm ",ahird, Ih'l ",'. , to ali intC1l\O alld 1"'rp<:>8. ', end. mic fotlowinR 

c.ta"rophic decre",e, In f>Opulation,;.1 Tn;tall da C.unh. (Rlchatd,on 19M; R),.n et ai, 

2lXlI): the Ttl>tan ll.lbatross Uwm"J,,'a ,labkmM (Red-h" ,talus; Elld~ngered) ~nd the 

AtbnUc. Pettd (Red··lbt ,talmo Thteat~ned). The di,covel)' 1!l 2001 ilia' large nLLmber> of 

chick, of both 'P<'e.ie. w~r~ dying, po,;,ih))' d"", to unp,ec~dmt~d l~vd, of predation 

from the ltltroduced bou,.. tnOIl,.. MNJ mNJ<"/:t,, Io,d (0 tlx- ""eare.h that T pre,ell( in tb" 

tk,i, 

III Chapter 1 T r",~ew 'k lmp,ct, that intrO{Lc~d ho,,><: nnce h,ve had On i,land,. Due 

to a prepond. ranc. of htera",r. ,dating to tocir effect' Ofl "hn<h III th. South~", 

Oc~m, the novie", 1> regional l!l details, but I extr.polate (he con""'luence, of 

eoo>ervalionists, that tnOIlSe impac\O are mmor "eiam'. to tho,e of othe!' 1nva",,, 
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General Introduction 

tnammal, {<,g. Atb!!"'n 1978; ~foo", & A,b",o!! 1984; hbn;on 1985, 2e( 1), 1 revi",' 

evidence of mous< w~eks on ,eabird, el ,ewher~ ~\ld ~ddre", th<- gue,tion of why the 

,tt>ek. happen on Gough, md ,~!tually n0'1J.,hete d.e, d"p'te the f,ct th,t mie., and 

.." bttd, CO-eXl" on hundred, of ISlands "nd review" 

Chptcr 2 de,cnlx:, toc !!,rnre md imp,e" of ptedation by house mice OIl chick, of 

11.t1antic I'.trei, and ",her burro,,~ng petre,," I pre'etl' ,hree (incomplete) "".oo. of 

breeding ,,>cee," for the Atlmtie Petrel. The role th,t mice phyed 11l ctta,;ng the 

patten,. j, ."plored, ,,~th the use of video c"mern' pro"idlflg crnei,1 e,'idcnc~. Ba,ed o!! 

a rough populati()!! !nodd for the Athntic Petrel, (Culhlxn 2iXI4), I .}"culare on the 

likelihood ,h.t mome "'t~ck, are eaustng • popubti()(1 dccrea.<c, flinalJy J co!!,ider the 

n,b of predanon fac'<Od by other ,e,lnrd ;p<:cie' hreeding on Gough which have not 

be.\l 'mdied 

Prior to th" "udy, ()(1ly ~ '111gle l'e"r of breeding mcCe," for tbe Tti""" ,\lbatto" 

population On Gough Island was blOwn (Cuthbert et aL 2004). 1 describ~ spatie>­

temponl pattem, of Tn,tm Albatm" chick cle.th , in Ch.pter 3 and cO!!Slder the tol~ of 

predation by mlce in crc.ring thc><e p"ttct!!" I uSe "ideo recmdlng. ,nd an,lys<:, of 

btted!!lg succ", ",,,run and ber,wen ,ite,. and witlun .nd ber,we\l ye~" to ,dd,e," ,he,e 

,,,,U,,", I .b, comp"re ,ite. ",-ith «tong difference, ill annual breeding .uece", to 

In''e"tigm~ possible mechanisms or corttlates Iha, cwld explain the P"rtorn, I."tly, ,he 

~~cleo e",dence " med to examIne the beh"V10ur of mice at , wounded albalLo.., The 

de,crJpaon of patterJ" ~nd proc,"sse, lead, on to Ch'pter 4, wh ere I explore tho 

LOn;~<Jueocc< of predat.on for the Tri"a!! Alb,tro" population u,mg ~ popubtio!! 

m<xlel ~nd vanou, scenarios of ,ome key p",mete", I ul"ht. Cuthbert et al. (2{nl) 

wilh !nOtt roou;t e'"1I1al~' of par-omelet<; USJ!lg longer 'eq",,!!ees of dat" '1'he mood 

md con",cutive counts of i\lcubaring bi,d, all<",-" the fir" e . tim~[C of the Gough 

popuiat1on I u," the;~ e;\1!nale< to eo!np;rre to hi,wncal dal", uplorin.g evidence of. 

long-term T nsn", Albatross populotio\l <kcreaso, 11->e ITI"tive import"nee of "wIt 

,ut"i,,'] (irnpaeted by lo!!glini!!g) ""xl otl!ll1al dur!., prodUel101l {impacted by pttdauon by 

hou,~ nuc'<O) i, CO!!Old.:reci, a!!d the levd, of lhe'e parmlel.r, requittd for a ,,~bl. or 

groWirlg popul~tio!! ate e't1m~led, 
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2006. A 

New ",-,,,,,u,,,.'''' .I.<I1'U"""'" 

series No.4. 

HKl:nSon. I. E. 1985. 

each 

two 

common 

IntrocjU(:ed ro(1ents on 

"'-' ........ <t.,1 .... nature reserves. Intor:r.natlon 

~"'l">'~'" New L..II:Wl1Jl!"', 7-

to oc(~an!c 

In P. J. Moors 
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CHAPTER 1 

Review of impacts of the introduced house mouse on islands in the 

Southern Ocean: regional details, global relevance 

Abstract 

Rc'corch on lh. lrnpac" or hou,e noc" AlII! mlll,'"ill! inl!oduad io island, i. l"lchy ,o.re", me",! 

of the sp.ae,' gklbal ""g"_ Ho"'-.ve r, the "load. of th~ S<>uthem Ocean have b."" unusually 

wdl .milled. lIe'o I review mou", UnpzB on Souu-,.rn Oct"" islands' phn", invertebrate., land 

bud, "nd ,oabird" and describe the kind. of effecr' tha, COl' b .. "~p"ct"d in oth .. ~ island 'yslem; 

whe," "mila, <Iullie, ,tc few or lacking. A loy finding 1. tha, where mIce occur ,. part of • 

complex of InV.,,,,. lll.mm.ls, t,~ci.lly olh" wdelllS, theIr d"miue:; a~or to be oupp",,,d 

and r<t-lih ,mp.c," have no, been repot"tcd. Whe," mICe orc 'he only introduced mam"",], , 

greatc, range of native b,,,,, j, impacted and the impach are mc",t ,e"ere, and include 'he o"ly 

example, of p,"da~on 0" ,".bird eggs and chicb. 'l'hm mic~ can haH dev"t,ting, irreversible 

and eco,y,tem_changing effect, on i<iand" iml"'ctr typically ""oci.ted with Jntmduced ra" 

11£:111/' 'pp. Tolan d re, lmation Ptol 'Cl> ,ho uld m u IJn , I), indud.;' mou,", eradicatio" or m"n.~" 

In<ll1<C lLl1pactr. 

Introduction 

'l'h~ imp.ct, of inva,ive m.mmal, are m(W p rofound on in,uh, fauna, flora and ec.my",em, 

(Di,mond 1989; Williamwn 1 99G); in particular, ,he pred"ory imp"c," of ra'" RaO'H.f rottu.r, R. 

JWn?,g;c,," ,nd R ,;",,14#/, c." l',k:, M",- .nd pig;; Su,- ,-rmirJ on on in,uhr ecology .nd charbl1atic 

fauna ,uc.h " 'cabUd, ar' ,uch that lherr eradicllion from island, has progr.s;;~d apace (VeItch & 

Cloo[ 2(102; <-o urch,mp et ,,1 2003: T"".", & BHX)me 2003; Nogal.; et,1. 2(04). Ilou:;e mia 

Mil; !liN/mill/ ." on. of the most wid., prc,d lm'",i,'~ mamm,l, on i.land, and amongol 

vertebrate. the bread(h of ll"'t global di,ltlbmioll i, ,econd only to hum.ns (B,onson 1979). 

De'plle th", the'. h .. been little c.on,ern';"n action devcMd (0 nUce, rdative lO olher mammal, 

(W'ank .. el al. 2(07). \Vhy has the world', mo't ,,~,pre,d IllY",,,'e mammal been '0 ",';del)' 

ignored by i,Iand conservation programme,? Two r,aeons are ,ul?8'"ud First is the "I",,", 

paucity of <k,cribed impae," on chari,matic [,un, (d, Bnx)ke 1~95; Frilt:; & RoJd, 1998), or 

lack o[ d.vo;;t.ung herbwory, •. g. by goat< C'pra hircm (Cunpb<ll & Donlan 2OOS), e'pecially 

rd.ti"e to the impacts o[ oJ", imroducrd mammals. Second, a hil';he' percental';<" of mom. 
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Ch'p"r 1 R"'1e'CV of mou,e imp.ct, on i,lor"," 

",adieaLions h., foiled wtnp.red to /v,u",· ,pp. C,",:Ilc~tion. (38% '" 5.10"1. , Howald et 01. 2007; 

M.cK~y <t aI. i~ pre,.), .lthough the re",on, for the rugher ule of f,wed mouse campaigns 

remain uncl.at (l>bdC..y ct.1, m pr"',), Th". f.cto" have probably contnbu~d to the Jow 

d<vdopm~nt of technology for successful mouse endications. ond the patchy covera!?" of 

<radication .. t"upn<, rd.tiv< to rot <radicotton, 

PllrpG.e ofthi. review 

The imp.cts of introduced mic< on ""ahird. have only recently be", a"c ... d critic.ny, in 

contnlst to ,rudie. of their impact' on olher biota from Southern Oce.n i,land,; h<r< we =1ew 

all theIr de,ctibcd imp.cts. The unp<>Ct;, of mic. ptc)'ing on i. l."d-endetnlc inv.rtebrate. and 

cau,mg <"nnction., ~.g. on .~ntlpodes I,land (M...,,;, 2(01) .nd Marion I,l""d (Chown et al. 

2(02) or preClpuaw'g: potentially lrrevcn;ible changes to ecosystem funcLioning. <,g. Marion 

h l.nd (Snuth <t 01. 2(02), h.ve, to the b .. t of our kncm-Jedge, f~iled to gen<r.~ wide 'CI<nnfic, 

popular or con .. ",-.tion intere.t By contnlst. description. of conclusin proof that mice were 

ptt')'",g on Gough "l.nd' . ,eabird. (Angel et.1. 2D05; Wmle,. <t.1. 20(5) l<d '0 .ut..r.>.nti.l 

meda lntere" (e.g. Marri, 2005; Dangerfield 20(6), an un,olicit<d offer of support for 

eradication from the New Zeolond Department ofCon"NaUon (G.M. Hillon per" conun.) and 

the .. Iabhffiment uf an .dvi.my group 10 "i.e fund. fur and oversee ~ pmce .. mmed.t 

"rodlc.nng tnlce (Angd & Cooper 2OCKi). TI,e ,ub'equent publicatiCJl1 d~8Cribing those lmpact' 

in a f'<'''-r<viewed, ""ern. lion.!. journal (\V;m!e .. " a1. 2(07) led to renew.d mcdi~ mter .. 1 (e,g. 

Millius 2lX(7). The rdative importance of conserving endemic invertebut .. or pl.nt, i,. in 

theor)', the ,rune,. corucrving chan,malic bun. meh .. albat",",.", Howe,'er, the evtd.ne< 

,ugge,t, th.t in reality, l~" ,-hible f.una ond f10n tend nol to g<ner.te oympathetic re'pCJl1se, or 

to dm'. "lond conStn'aUon acUon,. It" my belief ilia' negaLi,'c Iffipac~ of tnl"" O<l any In,ular 

' y'tem" ""her direct or ",di"'ct (ouch ... through changing nutrient cycle" 'yn~rgy ""Ih ather 

invasive .pede; or chang'" lo other majar .cosy.l.m proc"..,.) are sufficienl grounds lO merll 

r~medi,j .ction a. a h'gh ~on' <rv.tion ptiority. D=on"nting negative impac!>. on char'snutlc 

'pecie, ,uch a' seabirds should nol be a pre-reqlli'il~ for planning: "lond Wn"'Tl'aOOn and 

rc.lornUon P"'f"c," or ,ccunng funding for mch proJ<ct>. 

Th< regIono1 focus is chosen because vanons nalional. Anl2rCOC research progr.unmc> h,,'c 

&cilib.,ed th~ pubh.hing of • ,ub..tantive body of relevant ,"search witrun the biogeogno.plllC 

..,tting. Special focus is f!1ven to tho,e island, where mice ate currently me only l!lnsive 

momma.!, wrne ofwruch han been particularly well studied, and these Mudi .. de,crik lh~ kind, 
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Chapter 1 }ttoview of mouse imp'c[s on isl,nds 
- ------ - -- -- _._----

of imp~c" that could be e"pecltd elsewhtrt, in mort ttmperate and [roplc,l 'ystems whert soch 

,tcxli., ore l.cking_ 'fhe am, of thi, r~~ew ;, to rle.,;cribc the di>triootio11 of illtroduceJ hou'e 

m1<;e 011 "l~nrl, In (he Soulhem Oc"",,n ,nd to dn,,.. altenoon to tnt impotlance of mO'-"t 

1f!lP'c[S onlSJ.nd tCocystel11<', IIllpac" th.t m.y be onrlooked or (more prob.hly) ,upp",,,ed on 

i,l.nd, where mice occur together ,,~(h other intmdl>Cerl mammak The kmg- (c'm con,equCflCC' 

of the impact,. hoth wrect ~nd indirect, of invasive hou,e mice are as important to comidtr 1S 

the llllP'C" of more ",~Jdy ,,,,dial l,w.m-e m.mmal, on i,hllrl, Fin.lly, I point [0 the 

lmjXlr<.11U of IncluJing the ID>.nagemellt of mo""" impaCb in d.nd renoUUon programme,_ 

Regional distribution of mice 

For ,he purpose,> of tn;" ,evlew, I have dd1ned tht ~)Lllhenl Ocean to indude !Sh,u]s slig-hdy [0 

the no!ln of the ,ummer posItion of the Sub'rq,ic.l COIWerge11Ce (,uch "' Tristan d. CU11ha, 

An",,,,dam .nd 5t P.ul) ,"rl "land. well ,DLtth of the wInter pO,a"," of the Antarctic 

C()m-crgence (lle".d and McDonald) (.Fig-ore I), Only OCto.nle "land, are consiJered, 

rigu<e I. ],l,"rl, of the S<)U(hem Ocean, lslonds ,,~,h hou,e mlOe "' the only lntrooucerl 

mammal curre11tly pre,cent ore indicated ",-;th arrowS. 
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-'C,h,<,',.,.,''-__________________ -'R","''"'"",,-?f mO"'_'_"_'~pO(.tt ,)11 ;,],11d, 

T abl" 1. lnv .. tvt tnarrunal tlIX~ """'ot .nd tectndy (sinC" the start of larg<'-scale eradication" .1> 

rrud-l97O:!) en.dicated/ died out from ocearuc Islands of the Southern Oce~n, h lond. whete mice 

ore now the only introduced mammal ore III hold. Only associ. ted island, 2':4 km' are repo<ted. 

Main i.l>nd Ar"~ Endiamd m died om 
Refs 

- associoted i,land, (kill; Extant introduced mammil. In l .. t J.(I yeats 

Tn,un do. Cunh~ 94 ~t', house mice, oheep, cattl. Cat' I 

- N1ghtingale , None , 
_ Inacce.oible " None 3 

Gough 1A Home mICe I 

Bouvet " None I 

Marion "" House mice em , 
P"nce Edwanl " None h 

Crozet 352 

. P""e5S1on "" R"" 7 

- Cochons 67 Hou,e mICe, cat •. ""bb1[O , 
- E" 13" Rabbits h 

Kerguelen 1'00 Roto, hou,e !n1Ce, cats, mouflo", Rat" rabbi" :tom ",me 

(>20 1,,-,~ .. islands) sheep. reindeer, rabbit, i.hod, 

• A,,"rralit " HOUl e tnJCt Rats, ",bhm 

Amste:rdo.m 55 Rat', hon.e mice, cat., cattle ~ 

St I'aul , Home tnlCt: Rats, rnbbm{?) , 
H,"" 3M N~, 

, 
_ McDonold " None 

Macqu..ne "8 Rats, house mice, mbbit. C.ts " 
Auckland 5W Hou,e mict, C,,,, pIg< Goats '" 
- Enderby 7 None Rablm>, house mn, cattle W 

-Ad=!, '00 None '" 
- Disappointment 5 N~, W 

Antipodes W HQuse tDlce " 
Bounty 1.3 Nont W 

(v:>rioUl) 

C.mpbdl '" Nont Rats, sheep, cats, cattl. " 'Richar<l>on 1984, Angel & Coop.:;, 2006, 'fJoldg>« 1%9, 'Ryan & G .... 2001; Ryon 2005, • POD . ..bo., '&,,"" rt .!. 
2000; J.n=> Y>n \'uut<n & C~own 1IXJ7, 'C",fhd « &hol", 1987, .-\non. 2t()6, lCho.pll1l et.J, 1994; FuOOl et . 1, 
2(W)i, 'CbilP"" rt aJ. 1994, ~ticol & J"'-'''''''';'' 2lm, 'Cop.on 1986; Cq><on & Whinorn 1998; Pr< «.J. 1999; 1'"""" 
«aJ. 2004, Anon, 200.1, "'Cluk & D!ngwill198;, Sh1rih>.i 2OOl, ttMclnroon 2001, ''To""" & ll,oome 20:)3 
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native 

mice consume a 
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across most 

On Marion 
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native 
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et 

& van 
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Chapler 1 

l .. OOli, and lhe ",cc~"'uJ ~!adicnion of m,,,, was l11CldenlaJ (rorr 2002). s.,,'eral all~rnp" 10 

~!adic.t. mic. and r:>.ts ,imu1r~neousl,. have f~iled (e.g. S, P~ul and lie ,~u.t,"lie, ;\hcnl & 

]ouventtn :hlO2; T. "ficol in lilt.), ~llhough th~ rea' on, 101: lhi, aU und"Lt (Brown :hlOS). 

25000 

" , 20000 
" 0 

" , 15000 
" 0 
~ 

" ~ 10000 -, 
0 

" "' ;0"" 

" 

j 

+ 

• Itatl~,r spp. 
o Mus 1}Ju,r<U",.I 

I , 
P,c_1986 \986_1990 1991_1995 1996_2000 2001_2005 

Time period 

Figure 2. !ol.nd arc. cleared or ".t< (I'aI""'I '1'1'.) and mice {AI u,r """,.,NI1I.r). ,,\11 known crrorts prior 

10 19B(' at~ >umrned, Modified from (W.n]"" . t.1. 2lXJ7) 

'rhe inadenc • • nd ""pact' of rot p",ibtion on i,land oiO(o vaty ""del,. ,nd (kpend on hctor> 

ouch" the physical enviro"'n~nl of th. i,land. "'~"",al .,'ailability of food, ,h. ,iz., Geh~'lOlLt 

and po!,,-,lotion den,ity of th. rats and the pr~.,ence of othor rot speci . , and/or ",her pred,ro,... or 

competttor> (W'oodw:>td 1912; A,kln",n 1 91B; Taylor 1919; Moo., & ,\,kimon 1984), Al'hough 

,he eH'.Cls of ,he .. iacto" ha,~ be.n mJdi . d prinClp"lh' for rat', th.,. i, ~vid.nc. ,ht the 

impacr. of mic~ vary accorwng 10 ,i.milor i.ClOrs (Chown & Smith 1993; Smith" .1. 2Ql2; 

'I,'{,'anl. " ,,~l. 2007) Th. ",~<knc . or 'ig<1ificant impac" by mic~ on b1td, of ih. SmLih.m Ocean 

bland, i; lirni,ed, \'I7h., linl •• ,idence we found ""'. mosth' ,ndirect, due '0 c0111poti(i(>1 for 

food, \'bnle," e' a1. (2lXJ7) ha"~. howe,'er, ,ilown ,ignificant ~ffect. of mome predation on tile 

chicks of ,e.oiru. " br~e a, albat.<o,,~ .. , OU"lcie Ihe Soulhern Oc,"n, ~'peci.lI)' on id,nds 

wil". ,m.ll p ••• e,.in . , or Rround.n~,tinR ]""d, oceu. that do nol have m"Ong ne>l·dd'cncc o. 

p.~datO!-",'01dance insnnct', the imp"cts of mom. predation could f><,/lx'Come 'igniiica'lt, 

Small rodents h.". wn .hown to be ,lgnlf"'","h' mme motivated to attack chick. and dcpl"t,Jale 

egg, wh . " d. med food (te. i,xxl, ,;Il"<:,;>edj. in cOillrast to Wh~il pro''ided "ith .ltorn,u"", ad 

libift(JJJ {Brodl. y & l\f,,,,luff :hlO]). T p.edicl lhal Whel" house mice ar~ or Gecom. (h~ only 

lntwdoced lnamma], l1lduding on temp. "t. or trop,c,l ;,bn,h, ne>l p.eciation i, hkd .. 10 OCClLt 
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R",~ew of mou.e imp.cts on "lmd. 

Mouse lffipaC{' h,,'e probably been m'erlooked to some extent, but thi, review ,hoW!; that rat· 

like bch.viour .nd impact. Oln be expected, e,peoilly on i,lands ""he .. mice lle the only 

Illtroduced mammaL p .. d.uon by Illtroduced Ill1Ce 00 .eeds, Inver{ebra{es and {he eggs .nd 

chick, of blrd, i, caUSing ,ignifican{ change. to 'pecle, d .. tribullon" <knsitic> anu pcr"'{ence on 

i,land, in the Sou{hern Ocell!, Some of th= impact' "'" hkely {o result in extincoon of 

lffipacted taxa and 1m:ve .. ,bie effects on e<Xl'Y,{Cm functioning IUld "milar effcc" arc likely to 

occur on i,lands outside the Southern OcelUl TIlere i. thus a ,uOfljS case for eradiouing 

introduced Ill1Ce from i,land.. Il m.y be unporunt to er.dic.{e ffilCe IUld other spttIes 

sunult.neomly, or to give careful conmleraUon {o the best order of a '{aged, multi-'f><'Cle' 

er.dicotion programme, for !luee rea'On.. Fir", if toXIC baits ate .pplied to eudica{e mice, 

primo.ry or secondary poisoning of 'nOfl-target' 'pecies could achieve eradic.tiOfl or ,ubstanual 

knockdo""n of numbers (e.g. of cats), moking m".equcnt <>penuon, for ou,.t spec,", cheaper 

.nd more efficient. Second, higher densities of mice following rdca,e from compeduon or 

ptew.tion could conceivably .cceler.te extInCtion of prey ,ource' (e.g. endemic mvertebt1{e,) 

(Courcharnp et.1. 19~; C.ut et.J. in pre .. ); thu, eradication of one lOVo,ivc .pecic> C<luld lead 

mdrrecuy {o the exUllcUon of a n.tive or endemic 'peeies (Z.voleta 2002). TIllrd, a reboundmg 

mou,e populotion or tguvenaung "land ecology (e.g. h1gher .eed load. aftcr ,deo" from 

herbivory) nngh{ comprolll1"" the susceptibility of mice {o eradic.tion for an unknown period of 

urnc. while =accrbaung theft negoti"c b1od1vemty 1mpOC{' . 

J,lanu ec;o,y,lcrn' He beguilingly "mple, but ,houlu ncvcrthele .. be trc.tcu OS a whole (poiani et 

.L 2iJO:l; Zav"leta et o! 2(01). \'iihere severo! ;m'a,h'e mammal, CO"",,lS{, eradicanng Ofle could 

havc profound and perhap. unpredictable cffect. on toc tnteraction. betwcen notivc 'pcde. ond 

other invasive species. I recO<ll1l}ffid {h.{ mice be inchx!ed ;n i,land restoration plan, while 

tak'ng due cogll,"once of the difflCultie' of eradicating multiple ,pede, from an ioland, ,uch "" to 

being planned for Suh'n!arcti.c l'>Iocquane Island (.-\non. 2iXlS). Methnds that re,ult in the 

IImul[aneous cradic..tion of m1ce and raU ,hould bc • lugh pnontl' for '"Wtd con.ervaUon 

rc,carch. In oddition. chang." 1n the diet .nd behoV1our of m1Cc on Marion. SI Paul and Austtalie 

,houk! be ,mdled .• s these provide excellent .nd immeillate 'natural' eXJ>er'rnenrs 011 the dfec," 

of oompetitin relea,e or mew·predator release and oould give in'ights into causal tnechani,m. 

for the evolution, or {he lack of evolutiOfl, of predotory behaviour in house mice. 
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CHAPTER 2 

The nature and impacts of predation by house mice on chicks 

of Atlantic Petrels and other burrowing petrels on Gough Island 

Ab. ttact 

I "udied .... tl.ntic P~tr~ll'l,rod,"m" ,,,(,ria no,," Uyer three incomplete ,cawm; Octuf>cr 2003 

Januory 20(,1, ]ll"" ""ptcmf",,, 2OC4 and "'-l'tcml><:r-Novctnhcr 2006, In 2003 lntruduced 

h()",~ 1111CO ,',1", mIJ,J',-"/,,,,' vl,itcu .ll bur,,,,,,·, >ludJecl, and Ib", .il d\1ck> " ... ett cXPO'cu to 

111(~"C prcd.tLun, hut they kilkd "' mo" One or 41 chicle> mUn1tO<cu. Brccillnf, ,uccco> 

(n\llnkr of due,,", f1cJgc-d per ne,Ung: . Itempt) [0' dk pet>od of >cud)" in 21Xl3 (port of the 

chicle-rearing 'toge) \v>' 93% .nJ eS""laleu annual slice", w>s 46_5%: howe.-.,_ lhe failure 

"lc prior to October i, unknown and tn,), h •• -, iJ<,ell higher dian sugg"led by (he .SWHa'" 

or s.uccess. video .. cnrdinl';'l L11 .... Uj>;'Hl-s"p"m!J<,r 2( XJ4 captur<d ",x "tach by m,eo on 

h'"e, he.lthy .... d.mic Petrel chich_ In 2fn 1, 41) nf 6() no", had f~ilod by lot, S.pt<mh .. and 

in 2m 6, 1<1 nf 19 ch1ck. f.,led from "'=ptetnocr·-Noyetnocr, "O,e tnaJortty uf chick death, in 

3.H1 and 20()6 were >'cribed to tnuu,e attock>. Ove",ll, breeJinf, ",cee» e. l1ma!e. for 20)4 

.nd 2()(){) we're ,a 7%, but ,e.,Om weno incomplele SO 'C!u,j succ,,, could lave been h1)')\'" 

(ma:dmutn 33% and 26%., re,pectively). The r,le of f.ilure in 2( XJ4 w>s Slgnific,ntly higher 

In Auf,U>! than in Sqoltlllber_ Sm.l!.,r crucb were .1"" tn",e likely [(' k .uacked than larger 

chicks, 'I h u, Ihe en'eo" nf me .nd time nfye,r cannm he "-1',,,,red, hut hoth tn.y he 

l1nr=ront, Toc upper e,urn,t", of b<eewnf, 'ucce" for 21)04 .nd 2( XJ6 "e prob,bly 

1!l. uffic,em to tn.imam the population, and rhe b,,;er e,nmate" if typICal for G(~>;;h, will 

e.u,e the pupulation to lIte""",e, The rugh breeding sclCces> of 2003 appear> In be 

exceptional, bUl the failurt rote during early eh,ek-.. arinf: m.y have k,n hif:h_ 

Introduction 

The imp""!> of inn.;' e tnuntn.l, .re Ill""! acu!ely experienced nn i.land" wher< rhe poor 

dbpet>,1 abiliue, of te" .. tn,l, nun_'~JI.", m.mm,l, ha, meant thac rhe va" tn~j()[;t)' uf 

in,ul., faun' have e,,'ulved 1n the .b>ence or lttte>trJ.1 tn"mnah,n pred.lors ifuJIjre 

lntem,uonal 2C( J4), Oce""'c ,.lond;. hold. di'proportlonate pe,ce"tage of gluhal ",,,, 

Noeli."e,",,,,' and ,,, eve" more w'proporliunatc pcreenuf,e of known .v1,n e~linC{lOns 
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Mouse unpaots 00 Atl:mtJ< Petrol, 

(AtkJruon 1985; Stcadm.n 1995; BI.ckbum el .1. 2(04), Virl\lally no "land of 'WUf1Cm' ..iz. 

m the world ha, escaped mvasion by mammals, whi.c:h ru.vo oau.~d th~ v," m.jonty of 

known ldand-endemi<: avan .xnnotlOn. (Atkinmn 1985; Stcadm.n 1995; Blaokburn et 01-

2004), Thi, IS partly why seabirds .nd is.bnd-ffid~c landb",:!! are among the moot globany 

threotffied group , of h"d, (B1rdLife In'<:rnaUoml 20(4). HOU5~ mic~ Mm ",,,,,,,lUI h.ve 

succes.fully c~ed :m impre,.,voly ht-oad range of continental and lnsuhr h.b,!>.1S, 

mduding most Sub:mtllrctic ;'lands (pye 1'193; Angd & Cooper 2006), o,apter 1), Thi, 

,uggest. Ol~t hou,e mic~ a"" highly adapmbl.e, have n>.tunilly btolld niches and aro adopt 01 

tiplO1tlng n<wd ,"WUKeS, Despite this,.orne 20 years ago and wiol no . igmfic2flt ..,~denc. 

to the conlnlry, hou'e nuCe were deemed to pose no serlou' th""at. to ,~ahirds (Atkin.on 

1976; Moon & Atho.oo 1984; Atk1n.<Xl 1'185). Inde. d, even the mice on Googh were 

d.i.nu .. iv. ly d~lIOlib"d a, being 'probably hattnl",' (EIhot1 1953), 

Approximatoly 1.8 million pai" of Atlantic P~m,l. Pkrodn"", i~"rla, • 'peeies of gadfly 

p"trei, h«M at lower .l~nonl on Gough Island (Swoo 1%5; Cooper & Ry.n 1994; 

Cuthberl 2004; Angel & Cooper 20(6), The speC!es is pmcticolly endennc to the isbnd, a, 

tb. only other population is a , moll relict col<XlY <Xl Td, h;m da Cunha, 1 •• 1 e.tim.led.1 100-

200 pam (Rich.td.on 19&4), There h •• been nO condusive evidence of them breeding on 

Tri, 'on cia Cunna .ince the 1970. (Angel & Cooper 20(6). The 'ped .. ' IUeN con .. =tlon 

,tlltu. i, currently 'Vuln. rable' (B"dLf~ InlematlOn:d 20(4), olthough Cuthb~n (2004) 

otgucd thot It anghl medl upgndmg to 'End.ngettd'. 

Atlanllc Petrol. are me of throe burrowmg petrel ,p.de. 0,,1 b<eed 00 Gough in Win,",. 

They nave a c!Uck_rear1ng peri.od of C4 138 day" extraordinarily long even by other Winter­

bte. dmg PurW"'''''' stlndatd, (Warham 1990; Cuthberl 2004-), Brcedmg 'uCCe" from the 

ZlO'J .nd 2001 Se •• om wa, around 20"/" probably insufficient to maintain ~ ' Iable 

populotioo of gadfly petrel, (Brooke 1995; Cuthbe<t 2004-). CircUImtmll2l e'\,jd.,nce 

suggested t:h3t predation by houllC mice wa. dnvtng the low SuoceSS (Cuthbert 2004-; 

CUlhb.n & Hilloo 2004-). However" allemative, for Ole low observed fledging oncc", . , ,it 

d! .... e ."d predation by .~!"' b""de. nuc., couldn'l b. ~duded. A candidate nesl 

p",datot i. the endemtc Gough Moorhen G"lh'nu/a ,omni. II r~gularly ~n"'u burrow • • nd 
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!dou" ltllpaC" on ArI~nric Petre], 

d'r",rhte, ne"" lik<o lmllLor l"llids ds.wh,tt (\\'.rkLm & flume" 19&;; T ay]or & ,-an Pt'rlo 

1998; Enler t'l al. III I'tt,,; Wank" & \'.;'L!,on Ln rte,,). 

In dm srudy I ,e, out ro Lnve"ig~te 1h<: poosib1hly lhal tIue. pre)' on h.althy ,\uan,lC l"trel 

crucks (w,illh11'g H-7',() &l ~t Ic ... cl. >llffiCletll lo dti,," !leVu,," 1'0l'ub[1oll lrend,. I also 

'xa!!1tne ",hern.r ,he low fleJglng mcce", olo,er\'~d in 2000 and 21)()1 i, CO",,""'" among 

)"a'" and ree,ent "no,her 'hree ,e""",' d~La fot brt'~dinl', 'uc"'''. Th, r",ult; of ",n.,o 

record,ng' m"de ln buoyo,,", of Atlantic Pt'ltt']' '!.[ld Gr,at Sh .... i!'Waters Puffin", l."-";' = med 

to n.,tin. the c',u,e, of chick mortality and dt~c"b<- the charac'.nstLc, of mOIl'. aC[1"lty ~nd 

b,havLour 1n ~urmw'. I then COll>1' .... ·r me lrn)Xicatioll' of low fl,dgi"g ,ucc'"' on A tbntLc 

Petrol popnbuo!l lrt'nd, and "'." the ",k of mou"" predatLon fuceJ by other 

p.<ocdhriifocrn 'pcc., bttedlng on Cough 

Mcth"J. 

Atlamlc Pt'trd DoC'" wt'tt mon"ored on Cough LhnJ ",-or th.te~ ",a,on" frum Ocw!x'r­

Dcc~mber 3J<J3, Mar-S.rrember :!tX1-1 anJ St'pt<:mbet-N o,-t'ffil"" 2C(l6 (Tabk- I). I , ... "ched 

i" tn. f""_b,,,h h",bLtat (in the SE cOL",,1 phu!l) lor burro"" conta,nlng chic!:' in :!tn, ('II 

bun-ows) and 2()U6 (21 hurr",,',), a!ld for occupied ".sts '" 20(J4 ('0 burro=) , .. fle:.:ibk 

metal rod (m '! m ]0ni. "-." 1n"'rt.d up [0 an a"n, lengrh into burro"," ro oct£ct the 

r""ence of a~ incubalitll', adult <X chid.: burrow, where the chamber cou]J not be reacheJ 

(loo ,"'el' or cun,.d (00 tLft;htly) ,,"ere not nC'Val~J. If, bJrd ,,"IS 'tlc,-,,,ntettd "" in'l>ecrion 

hok ",ao e~c.vateJ mw the tie" chomber. ,~5 I rl""tic LCe __ Crcam container with the bottom 

tt'Jl,,-,,·.d IV." lin.d Into ,he hole ~J Ix:gg~d ll:m)ug-h the sides of tl ... cont>lme' mto 'he l)Cat 

",~Ih, anJ I e~"'rcd <b" .oil "--,, I',ckrd tighrl,. d.:",,", 'he ",le. of th~ container. A ,od of 

(vel',elaled) .oil wa, placed 0" the liJ of me co!lLL1ner lo [uru ... r ""ulate the ch"m!:>"" d.tken 

the mterior anJ dkg-ul>' ,he ""p,oion 1,,1e from p.<eJatocy Sub,nl>rcuc Sku,,, Ct/h .. J>uc/(J 

antm,k",., n"."" coulJ then be e.,ily vi;u,U) i"'l"'c,.d or mnond from the chamber, 

widlOut cawing fl.ltther chaol',e, W lh~ bunmv .ntrance or chamber, Slmpiy by re"'<Mnl', Ule 

conta1t1t'r lid. 
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-,c,,".,p~""c''-_________________ MOl,," ilIIP~CLS on ,\l1"n li~ P",eh 

Table 1. B,ccdutg schcilllc and .rudy pt:riod, for Atlonuc Pett'!, on Gough I.bnd. E.rn 

month i> div1ded mto lhirds (-10 day'). Study perIOds are ,hMled grey .nd study period. 

with vidro ,eoordings .rt hotched. 

-"".'.'mc---'j"'.--'j,,"--A"'g'-"'-c'P'-'O~CC'-"'"'_'_ --Dec 
231312323 , , , ; 2 3 

~~~~-

'"'-------------­

"'" Ye.r 2003 

Upon exC.Vll{lng a burrow, .rllllcia.rd mu,urements were token lIld . 1ch ChK-k wa, we'gh. d 

10 the no=" 1 Ii WIth 1 P.'OI1 """ins balance; there.fter chick, wet. w";gheJ cvory 10·15 

d.Y'_ flor ""run.tc. of bn:cdlng .ucec" it WIt. impor",nt to know "PP'OJilln.le dud age. 

Chick age ",", octennined by . aiVUlg for age the W1llg growth-curve equation; wing 

(mm)=31.5I" "''f') (Cuthben 2004-). Meon chick oge at exc.vWon of {he ob""rv.t1on hAtch 

v= 65 day. (Nngc 2S-9S J:ay.) In October 2:003 and 26 J..y' (ronge <7-59 d:ly.) in 

September 2iI06. In 2004 the .rudy commcLlccd at hymydunng lJlcubation and the me"" 

rnlck.go of 'u ... ·rv:ingchlck. 1t {h. end of the ,tudyperiod wa, 32 d0Y' (rong< 20-44 doys) 

The dIrct of time-of-yeo.! on ,urvival wa, .. "",sed by JiVlding data (in 2004) into week-IOllg 

r>enod" Weekly hatchUlg ond failure coum, were .ummed .nd the re,ulung rote, correl.red 

,,~th orn. . 1 te,ted tl", .ff.ct of.ge on the probability of dyIng, to • • • if young chleb "' ... 

marc ,u.cepnble to .tt.ck. than aldet clUcb. For each cluck th.t wu .live at the ,[Mt of the 

week, I calculated the age it ", .. /would h."c been.t the end of the ",cd< (ttl prevent a m... 
ro"",ul, InCle."ng age of SurvIVOrs versu, chich th .. died before the end of the week), ond 

coded each in<hvtduol ., h.vmg survoved Ot died that week. A I-te't _, u.ed to lest fot 

thfftteLlce, on the mean.ge of .utvivon ven ul fuilur. , . 
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w"",,,,u .. , were to check 

A a reason for 

was deternuned 

under 100 g, so 

mC~rerOl:e considered 

on 

a 

to x 

10 

old on 1 and 10 2004 were 

t-tests: an <lVf'r<lCtp ''''~UJ.U'_<UJ'uy 

curve were undell"Wl>lo-lnt 

chc~ck:ed nests every -15 

The mean in and 

n" •• "",lh", .. 2006 was 23 n=5 

Video evidence attacks 

Three infra-red cameras were Oe'OlC)Ve:o in rarlOC)mJLy-!;eU!C 

and 2004 in Great "',U"''''' . ..,T hn~ ... '''''''''' in 2004. Between 

were to illuminate rmT1t'1.·" were rec:ot:aea 

onto 

camera was J."' ... "'~"vy"" .... Four nests were filmed in 

oJUO;:;''''''''.'LO;:;1. nests were filmed in 2004 . 

or as 

chicks did not differ 

+ 146.2. a 

3, 

most chicks 

to create a 

to 

71 

chicks at the end of 

138 

burro,,1TS in 2003 

"U.L"-A.~;'" LEDs 

on W11e-Ia[)Se 

cassettes. Nests were 

When a nest the 

nine in 2004 

The pr:urmuty 01:)1 PCt'l~TP • u", ....... ,,~ the ,L""_VJ.UU'~" was to determine the mice in 

this was "'rI,· ... "',,,i-'" a SUI)Slc:11alty "",'"''''r""",,, 

to the nature of l1[[lIlI.;Kl>, was thwarted for several reasons. the uu.,,,-, .. u,,,, 

37 
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(1 was too 

an 

rec:orOOl2S ca fifth minute. 

of 

ltlOl1V1l::1uaLl-SIpeC:1t1C data. 

burning cotton 

soot comes 

to all active 

assess chick and mouse 

issue on all three 

LEDs used emitted a 

not 

and mouse "'TIVH'''''' 

the in an 

in 2003 were ... 11'" ... ".<; .... 

was 

in no 

adult 

or were 

or other 

bac:kglround, but is wat:erplro()t. 

over 

The 

white tracks 

Plates were ....... ,""' .... ' .... to bUltrO'W entrances in 

the mouse that 

bW:rO'N. Effort amounted to 440 bUltro'w-rlil;!-1 at 40 bUl:rO'WS. with a 

maximum of 29 bUltrOW-lrllp"hts 

tlrleed1n2 success 1S detme:d as number an Nests were 

ltlC:lU(lea deserted or 

....... ~JL .... '.a .. " ... in 2004. I pel:tOlme:a a '"""" .... ,,-

i!Ul'UV"l" if the 

nests 

rates in 2004 and 2006. 

survival for 2004 were t1"'~t1,.t1 were ltlc:luclea in the first 

au",,,,,,,, was truncllte(i) at Cnl,CK--all'"e that 

age 20 "" .. ", .. ",.~r SUltv1'i/1!l,P" chick at 

Swinnerton et al. '-... ',1111«10;;: ... Sllrvl,VlIl in the two 

nests were ,-<;11"UL<;'" 

apf1ro:rur.late age of V011nDrest !:I1rV1V1t1o- chick at the end the 

38 
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I used the ~lvb.eld Method (Mayl:Jleld to estimate bre:edJlng success. 

losses h' th 1 b . 1S e0111ivaif!nt to --, were e 1S exposure, e tota num er of active nest and 
e 

losses is the number of failures in the under 

Success == (1 - , where is the ne~;tI.tllg consl,dere,1; for each season I 

estimated the success for the that survived to the 

end of the of Mllvfielld's estimator 

is derived from the exr're~jsioln Statistical cornpll!lSIOnS 

of m()rtallty rates were the as the ratio of the 

difference between two mo,rtallt:y rates to the sum of the stand:a.rd errors Uohn~;on 

Rate dlttereni:es were between 2003 2006 betwec!n ltlcubatlon and 

in 2004. 

I combined incubation and chick m()rtallty rates to estimate br~~edlt1g success, defined as the 

number of tle(igllngs per that laid an egg, 1 X N 

where S1 and are the survival rate incubation and nestling 

of the incubation and N is the of the 

To estimate br~~edLng success for 2003 and 2006 

requir~~d two asslll!IlIPticms. First was that incubation success was the same as 2004. Second 

was that did not vary across the ne:stllng u<OJln ....... The observed 

m()rt:allty rates for the seasons were used to getler:ate estimates of bre:edlng 

success. This prc:>c!!d\.lte rests on assunlption that survival rates are constant over the 

course of the res:pelctl'li'e p,enc)ds, but results of the .t<...a'pla:n-l'lleller allal:1rs1s showed that this 

was not the case even brief studied in 2004. An additional 

cOlnpllcllticm for this season is that the ultimate fate of many nests in 2004 is unlkn()W1n, 

COlnsequc!ntly, I divided the chick into (Al1lgtlS:t) and late (Septe:mtler) pe:r:1lods 

to the two used in the and calculated DM 

method was modified to include the two chick survival rate 

estimates 
I 

X 
EN 

X 
LN , where EN and IN are the and late 

39 
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Results 

Video evidence 

Video rec:or(:lJnl~ amounted to ca 850 of tnr,t<lcrp at 16 nests and resulted in seven 

mouse None of the in 2003 

was .... L.1 ...... "'...., wtlerleas 

chicks in 2004 were attacked and killed V.UIC1HX: showed chicks to be 

well-fed and aP1Jar,entlV were attaC}i:eCl and killed. 

were in attenl:1arlce at two 

others. There was no <::V'U!Cl'L<:: that mice delJreda1ted 

mice .l1C~'Ca'LCU!V a·ttelmtlt1nlll and an unattended Mice were recorded 

in all burrows and were the cause 

Moorhens entered a burrow once on camera sca.vel"ll1f~d an unattended At other 

video. 

Out 

"""· .... "'11 e11tenng burrows and "r~i"pn01""'I"" carcasses. 

2. Cameraa~)!~~,ent 

Nests 

2004 Great shearwater 

seven attacks r<lr,h,,"pri 

3 

9 

effort number 

348 

234 

one more than 24 

1 

6 

on 

and 

u"'l..au"", the in the late 

was 

and 

The attack resumed at LW • .uj<. ... 

the was dead. All other attacks \..u .............. ~; .... lIlo:['e-()r-l.ess 

without pause until the chick was dead. The actual attacks with 

it 

mice 

a few before away. The UUJL"'ULUH 

and the time of death not be as 

be it auuc,ucu that all attacks were initiated but more 

in as the attack A maximum of five was recorded at a 

40 
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Chap[~r 2 __________________ ~..,:luu~eimpacl> un A'hn~~l'Ntel. 

(ompi«<, '''R'' rdle .. of the came of "',Ih. 

fl.eseorch effm' am"w)[eu lo 522 nest "hecla in 2003, (,26 In 2IX4 'nd 2411 In 2lXJ6; 11() 

check< wore mode ,ftcr. ned failed or" chiek fledged, !n.1I ,I" ,. chock<, o11ly du« chick, 

wore fou11d ahve bul w"und~u, 1",<) of wlu"h (Iled shortly aftor th <y "'",0 di,mnrM widl 

wound •• nd une (in 2(l(l3) !<cov",od, ,~t the col""" loyd th<'re wa, nu e,ilcncc ,h,! cluch 

>10 cLoy uld in YJ" :):l(l4 wore <yste",ol1cally u11uerweigh[ wmp.red 10 expc"<:led w~jghl' 

U>'1!ed t-r.,.,,,, 1 Septombe~ T,,=(),87, p=0.4lI ,nd j() YJ""'Ill)<'t; T,,-1.24. p-=O.T"; \\'i,h 

nO pL.lI,iblo .Itern"i,-e" Lmce wete "",mod 10 be re;pumible fo, the tIlnionty of chick 

Sm(}ke plate, wete d'1,lo)'ed '0' 439 burrow_nigh" i11 Y, burrow, Mice ~j,"eu <'Yer" 

butt"'" lb.,! had smoke plale, for mo'" thon fLye ni.gh" ond , to<ol "f 178 leploYIIlem, 

(40,5%) hau d~ilnil~ !nouse t,"ck, I~oding Lnto and!", (}ut (}f the oormw, Only t\',,, nc.,t:; 

wd nol get ",,,,,ocl but effmt w" <S rugh" in bu.h ca,e. (FigLLre 1). Sun'" burrow. may 

burrow, (,nd he11c< wore detecl~u fr<~juenll)'). wh""ea, OIh"" butmws m"y h.". boon ,'"itod 

onl" <xc"jun.lly, :to.: OCle of Ih~ MOL< tn'o,ilored in tl", ""'y f.lled du< (0 m(}u," .nuh 

" 
~ " -• W , -0 " -, , , 
0 , 

I z • , 
" 0-10 ll _ZO Zl _~O ~l_,;O M_lOU 

Percentage night. ,,~th \,",it. 

Figute 1. M",,,~ ",j, tates in 36 A(lonl1c I '~t.rd hlrrow. in 2O(l3, 
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Ch.p,et 2 Muu,e i.tnIHc[' on Ad.ntic I'.tte], 

One ""l uf 41 chick. in :))I}3 wed with ",,-,,,nd. wn",lent "'lh mou,~ Wack" ,!though ,he 

c.use of d .. ,rh "uncenOln, A 'econd chick ,u'[Olned wouoo, conmrenr with mo"," 

w.ch, but it recovered .nd ,ub;e9uently fled!,,,d_ The OIher ,wo 1m ... In that Y." wer. 

found d.ad ,n bm'Ow. "li,ho"r wound, TI"" OIh" ch,ch (on' rn 2(X)4, two,n 2(X)6) w..-, 

'",0 found d.,d or moribl",d but without wou"d,_ Att,c!:. on Athnuc Petrel chic!:. 

cu<1l11kneeJ" 1,.,ehlng11l !ote .lui), 2004 and by Lhe time lief, (he i,l.nd only 2(1 of th, 60 

mom",,,,d flO<" (~_'~"'.) wer. "ill act,,'e_ i" 2(XXi, f.ilu,"", b.gan wlth,n a d,y of ne,," b.ing 

e"c.nted .nd co"nnued until the h,t ehL"!., 0" Yl Noyembc" 

Th, ",10"",ly clo" hatch,ng ,,-nc),'O")' me.'" that rl"ck age ."d "me of y.a, we,." do"l,. 

co".lated, m,kL"g " diffLcult to sop'''''' th"e p"",m,,,e,, Ln .",lp,i"g the tuni"g of 

pn:datLun, The tinung of ha'ciung antI (he "te of hilm'" were vcr) du.e1y matched in :?:DC» 

(figu," 2)- The weekly wrung uf Lhe,e eVen!.> w~rc >.igtulic.ndy correJ.(ed (R'''I.I,(,S9, 

p=OJH4) ,Ithough w"k, _, .nd .. dep"rt,d 9ui{e widdy t'tom (he pattem_ 'Ihu, mouse 

p",d.u.--:<1 In Xl{I" "'., concenruted rt) Au.;>;",r "nd .. t1r ~p,"ml,.,t_ 

'" 
" 
" 

• F.;(,d 

U [l H."l><d -, '" 0 

" , 

~ 
, 
, 

I , • " • 
~I , , , , , • , 

Time (we.h) 

Fig"''' 2, Weekly lutching.; ,,,d failure, of Athncie Petrel ne"" 1n 2():)4, All 0-"0,,1< pl10r to 

9 Augmt w<Ore pldetI (tIL't1otOJ <c---I), weeks 1-7 ru" from ~ Augmt to 25 September. 
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_ Ch!l'~-"! .. ~ ____________________ c'""o,O"""",,,"p,."""~"""~'\'""'''''''~P''''~~'"'_ 

1\ t-[e" for the cliffe,"nc", mage b.[ween chick< th' ,unrLvecl a given week ve"us ChLCks 

'hot failoJ (1'ohle 3) "howeJ a .ignific.nt difference, WIth olJe, duck. (mean age ~ 16.9 

ciay .. ) "hoW1ng "grufic.ntly be"e, ,un~vor:;lup th.n youngcr birJ, (mean .ge = 9,5 cia)"') 

(rn,~2,98, p=0.OO3). A '~suol m,pecuw of Tabl. 3 scogge.ls th.l truce preferenti"lly 

'argcted younger chicks, bur once .ll chicks w<f:e or l.asl ]1) d.y, old tilal p"f<f:e"ce ren 

.way. 

""e> "re in p.rl1lthe,c" 

Week , , \ , \ , 
._---- - ---.--------

Mean age of .urvivor:; 5,2 (n;. B,2 (14) 11,0 (22;' 18.2 (21) 22,4 (22) 29.7 (20) 

:'kan all" offailurr, 5.6 (~) 1(1.7 (6) 6,7 (1;' .1.1 (4) 24,0 (1) 27.0 (2) 

l"cubatlrnl ,,,cce,, fm 21Xl4 "'''' 5-6% (hhle ,1); thi. v:>.lne "".< ,,,cJ to e.timate .nnu.l 

breedinf: mcce", [or all thrce ,"'""-'" BreedIng .ucce» for 'he whole >tuJ)' perioJ in 200:\ 

(Octoher-J.n=ry) "'a> 9:\% (T.blc 4;, >1gn1fic."u)· lllgher tl"n the c,lirn.teJ :\3% in 2006 

{Z=25,6, p<O,05), allhough ,he "e'tmg peJ:iods under ,rudy weIe IOughly the .. m •. l\"nuol 

b"eding ;ucces; was 46.5"/, for 2(XJ3 .nd 7"/, for 2006. In 2(XN, "'nrival fm chick; .ged O­

Il) day; " ... ,<LgnifLcantly ",we! ,han fm chick> ageJ 10·20 dan (Tig""e 3, r.,,&.,,nk "'<t 
,,,,t;"tic=2.9\ p=O.OO:\;. The e,timatc of brceding .ucce," for lhe whole )'cor (from hly1ng to 

~edl';Ulg) Ln 2C{\4 therefore indnJeJ "ep=te c.wIlale> [or incub.tion (56%;, ch1ck >l,n'ival 

£o! 0-10 da)'> old .nd cllick ;urv'nl fIOm 10-13~ day, old {i.e. ",,,,ming. Crnlo",n, ,,,,,,,ival 

""e from 10 JaY' olJ until fledglng). The re,~lt w., .n e,ItrIl.led breedmg succ." of "" 7"/ •. 

Inc"bHion '" clucl< mo<t:ilil)' mte> diJ nol differ Slgniiic.mly '" 2!X)4 {Z=I),:n, p>0.25). 

H",,'nT%, the , .. ltrnated ulcubatioo ,ucc." is pwb.bly an under-e,tlmate, ,n artefac< "f my 

inability to decect all failll"" dllc to mo",e att:>.cb ~,h.,ching, 'iX'he", on the prc""iou, visi, 

the egg w", .lill being lnWo.led, .nd "" the ,ub,eguent ,~,it the ne" "ca, empty, I a,erihed 

1l '0 .n Inc"bation failure; ho",,-YC', ,ome o[ lhc.e failure, pwbabl), occurred ju,t .fler 

h>tching, Th. a»umpoon diJ "0' .ffecl lb .. estlm." of ,nnu.l succes;. 
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Table 4. "{"yfIeld oWrrult." of datly mortahty and no" ,ucc." fill Atlanric Po".J, on 

Googb I,land ovel: throe """om. Virue< In plltttlthe ... indicate nutnbo", of failure. 

ddinitdy!>Ot due to tnou:lc predation. Incubat>on prnod = 55 day" md whole ch!ck period 

= 138 d.Y' (Cumber! 20(4) 

Yeu Study period Nc~" 1.o"e, 
Daily 

Success 
mom.hty 

"'" Chick_rta'ing to fledging (Oct-Jan) " 1 (2) 0.001:\ 0.925 

""' Incub2t>on Dun-Aug) m 17 (1) 0.0104 0'''' 
Chido-tcuing (Auglt 0.070 0.372 

"'" " 23 (4) 
Chicle-rearing (Sepi 0-0116 0.690 

"'" Chick_roaring (&P_Nov) " 14 (0) 0.0155 0.331 

1M,,,,, .ge of ":;,.;,.",; ch>ck. "' <0><1 of P<'j,A '= 13.6 ck), 

l Mc,n.3" of ",,,-v;";"f ,hoe" "e<>d of period = 31.7 mY' 
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-"","£P'''','''-_________________ CM'l)~,~ unpac_" on Atbntic P~".l, 

A 

, 
" 

I , 
0.' j , ., , , , • , 0.' 1 9 • , , 

• -E 0.' 
• 0 
p 

0 
0.' , 

05 

0 , " " '" 
Chick age (dap) 

B 

, 
• 

• 0 • , 
0.' • , , , 0 , 0 , 
0.' • • , , , 

0 
0 

!. 0 .. • 
0 

0 
0 02 • , 

0 

0 ,---

ill '" ;0 '" '" 
Chick age (day.) 

Figure 3. K'l'bn.Meier .urvi",.l probabili"", fm AtlantIC Petr.,! chick. on Gou@;h Isbnd in 

200+ (,\) and 2006 (B}. In 2004 ''1'''nk .ur",,'"l [,,,,cwns wer~ plotted for .il ne,". 

c"mor.d at !{) daY' (filled a<el""J, and for ch>cb "1f\OYlng >10 dor', censor",)", 20 <1.)" 

(open eittks). 
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Chaplet 2 

Di.cussion 

Cuthbert (2004) ,urmlsed lh~! house ,nic, "ieu responsible [or the low ~"lgLng , lice .. , of 

,\t1.nlic Pelrcis ob,et'.'ed on Gough Isbnd in 2(()() ond 2tX)l H". I luv •. ,hown thu 

p"d"ion by m'c. " Ind<-.ed c,mlng v''Y "'.H". &ilure 'u... ,~ll bilrne, ,1 filmed ne," wetc 

duo '0 ITllC •. ; pu.d,non of chich by moom..n> "" fmrne due '0 di>CHe or , la,,-,orion appe"",, 

to be negligible. Th, j, the fll'" incomrovtrtibk <, .. idence th~I 'nic" ,re c,p,ble of ptt}"ng 

on burr""""g petrel;;. Prob"bl, mouse prod. lion on hl=,,~ng petrel, ha, bu.n re'f"'rtM 

fmm Blac Pern:l chick. //aiOl""na ,~""hJ on Malym bland ::ruglcr e'.1, 1987\ -"',hy S'Ol1n­

Pelrcl O.taJJ(){/roma ixm:",lir,a e&g' ?!ld chlch on the F""llon isl?!ld; (.".inley et ,1. 1990), 

G ..... y-b.ck •. d Storm-l' •. ttd C.-""oidta ",miJ chicks on.\nliporl<, I,land (llurW.r & Gnchf. ld 

1'194) ,nd \"1,i,,_fu . d S,orm_l'e!1"<'J Pd,ypdmma ",anna ogg' and chich on Sclngem Grande 

bland 010rth Athntlc) (Camp", & Granodcim 1m). HowL'Ver, none of ,he,e . rudie, 

. howed cond,,,iwly ,hal ,ruce were reslx""ibl, [or the obset'.·,d [.uuu,-tl .... ), could hav •. 

been s"'wng-mg .bo.n,loned egg, or ek.d/moribund chich. In lighl of m)' fLnriing" tho 

probllbility th.t th.", nth" r"""rchor, ( .. ",.11 as C"lhl><'.r{ 2trn) "' •. " cm".c' Ln ",,"gnmg 

failure, tn IT>OU<e prcd.rlon i" 't"ngt],ened 

TIle apparent prer're'"" lor ,"~d;jIlg ;m.ller chicks in 200415 "uprising, given th.t mic. In 

the IughLnd, ,ucce,,,fully ."ock 'i'''<tm Alb,tro" Dio_d,a dablx"ma chlch (Chapter 3), 

. I,,,,vlng lhl . i," " no 1ruUnIXe .glUmt "'1Ck.. It" p(}.< . ible that the de.-clopmcnta! <taW' 

of chick, l1l~u •. nc., ,lec~sions .boul whether Or nOl 10 w..::k. ,\ltern.ti,'dy, bigger chicks 

lnO,- tAke lnng" (o kill, fi'.qllLrmg 0 Weat" Iml1~1 1!w.",n' .n{ by ",ie. M,c. In,)' thu, .t{,ck 

II .. ea" .. l lugel> fi"" rather ,han the higge,,1 me,i>. The.e aitcrn,n,-e, ,re not tnuruallr 

,,",'I,,.; .. ,nd bolh allow ro< the po»ibility lhal mke bun. 

'J h e e' ~11l",e, of bn:eding <liCC •. " for 2()(H ,nd 2tX)6 "'" •. c...';,-ed "'Lng 'tlcomple." 

d~ia,eto. HowL'ver. ,here wen, ,ignitic,n, wll'en'lXe, betw"en yeaH, '0 pooling d.a to 

e'tun." " "'ce,, i, o[ l;nle ".I",e OS il obsc'ure, !h, tnler"ung r.d o[ !!ller-annu.l variation. 

'J1" wor<r-c,,,. b ...... dltlg "'cc,,, •. <lil,,,re for lhe. whole of {h. 20{)4 se~,nn i, premh.d ()n 

tn. ~"ulnplion that r,i~)re r.", ill lhe,~ K(I d.)-. or chick-ttaring ,rler the end or lhe ,,,,d;­

were the .. me .. tho," dll[in!:; Septetnber. 'J hiS i. mme r<,~"mable th,n "",mine no further 

mOlnlity, fr.-cn tho ". ml" fmm {he 20()O, 2001 ond 2«()(i ,"om"", which all ,hmw.d chick 
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the 

estimate of n1""",rl'lno- success of 33% in 2004. The actual brf:edJlng 

success for 2004 thus lies between 7% and 

commenced a month after h«j· ... hllno- and ended so failure 

rates for the late cru.CK··re~>nn,g to be 

C:>U.1UaLCY based on 2004 data the as!;urnptlon of constant across 

to that 

success, due 

the 

1"pnn1"tf'rl in 2001 

to the 

between .... u,; .... "'", 

the , •. u,u" "'.'" 

Incubation success in 2004 

both 

and the fact that failures occurred at 

"""AK"'''"'''' to failures. the pUlrpOlses of 

these results lends some of confidence to the use 56% 

success in estimates of success and 2006. 

uu.,uuu or ne:stllng pelC1mls makes no un .. ;,.",,, 

success. If the lower estimates bre:edJlng success 

to the 

2004 and 

2006 are accurate, out of -1.8 of 1 

note caveat and 666 000 

126000 

from the 2003 season 

the rate over the 

other and dJltlterc:d "'~U"""',"UL'y 

more oPllrnl1stlc than 

the C.ILI.CI:l..··rc~LillJlJl!; 

other 

was 

because 

than in 

in 2006. An estimated success 

for the entire c ... , ........ -J.<;aJ.JU11! of around 82% is at the end 

Cruz & Cruz et al. 

Keitt et pV,''' .. J ... ·LJ that in some 

and rep,rociuC'llve 

This raises 

is in 

h .. ,,· .. rl,'nn- on nrl~d~lto:r-tltee islands. .... ... "''' ...... ,,,, arise 

do not cover the bre:edJlng season, is it that there had 

... u.uuuo;;<u .... ,~u, so 2003 wasn't in fact a 

of CUij'UU'1l levels were and ret)roaUlcnv 

was did mice not numbers of 

in unlike in 

47 
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While are as too to comment ... ,,,I..llJ.J, ..... there 

.I.'-L"'-J.">L~;'" "1'''' ..... 1'''''. The 

are to .l:Srleedmll success 

are eX1tretneJly br~~eOlng success estimates 

on prc~Oalto:r-rlree ''''''''Y.''. n'l",c.i<1.LlV 

for 

of some 

average 

this 

as 

I-'UilJWlaUVH to remain 

tne~orc!tlcal ............. , .... " .... , whereas 2004 

the most Opurr:UStlC 

I'V,,'", .... ''' that one of the 

cause for 

ca7%) 

to 

this 

same area on it is 

gel)gtapluc:illy loc:amiea pn'efll)menOn, because 

attacks occur in Tristan Albatross 

3) are 

there is in 

success reflects this 

further 

It is Petrel 1-'\.11" ...... ' ..... ".1" on is Oel:reasllng. If 

the are 

agj;!;fe~;Sl'\i'e nest to be extreme 

It is the:retore llUI'L,.aLlV remedial action is taken 

to 'J"';'I •. 1.<::""~;" as a 

What of 

This meant 

intervals 

I couldn't test for the 

than 10-15 

but this was not 

Cuthbert 

48 

1-'.«:: ..... "'-'V11 of 

at-sea conditions 

were 

at 

to 

in 

my 
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i\iou>c impact (m AtbLltlC Petrol, 

,j\1re"Lg",ion' would have ~n impxt (m chicle Hlr"ival through umlcr-nourt,hmmt. Furthcr, 

. nd of f>O<,ibly g""ator >1gniflC.nce. Lhe prncJlc'c of l"!,:lLIg1("Led [OO<! ill 'he llest d~.Lmlx, 

and OLl down/fe.ther.; m~l' have CIlcollr"ged mice 10 .!lock ClIthbcrl (2IJ04) [ou,,u '~l 

"",d. nco th,t chick; we'e llllele,wcighl ",,1,..11 Ihey died, ;imil.dy, I founel 110 e"idence uf 

'l"t. malic unJcI-feeilltIg or ;l"",",ion ln 'he .mel)' colony 1Tl 2('(4, '0 (he hign chick f.iiure 

n, le; weI" not due to aha,-.donmeLlt or ur><iel-nmlri.hm<Llt du. t() P(~)I ior,glLlg «millllo"" 

fo, aeluh. At",cud chick> were apparelltly ill he"lthy whell .Hacked, whel""' five dead ot 

'llorihund chich weI. fouoo in the 'hree ;e">on;, nOlle of which h"d wounel" Thu, mice 

dc, LlO' prdorenttill,- ""ge' weak 0' Sick indJ<'iduals. They even .ttacked ;\lCce"fuliy chide, 

'nat w. "" belng broo ded or aLlenJcd by p"tenn, ,I}()\",ing that paten" were un.ble to det;,nd 

tOCu: dltck>. hirlhel, .11 ch'ck <leoth, capmr"" OLl ,-ideo wore the dil' c' le"ll, of me.." o 

.,t,ck>. On 0'''' OC'cOS'llLl a ,rudy chide """ found a' ,h. oulf.co heiLlg ~t"ckcd hy , 

moorhen, I'he ,"cO'-e",d chick wa> YO'y ",'e.1:., h~yiLlg Ixen a't.C<.ed by mice the pn-""l<lll> 

night: I a"U'lle that 'he i\1(xlrh. Ll w., .ble to c.rry the chicle Ollt of lb blLIro-..' dlle 10 iv 

.heady ",,,ak,,,,..el condition, ~nd Clm"ou<r m<:<I'" ~t'ack Lo Ix tho imlll"ct cau,e of Jcath 

(:';;;'.nle" & \,\,'jj"m In pres.'). I collcll,ue tl,a' mo" of lhe ullu>".lIy lugh chicle mou.hly ill 

Atlan,;c 1',11"el chide, Ln 2C\}1 ,nd 2(Xl(, c~n Ix .,crtlxd to !I1m"e ,lmcL 

'j'h~ npid, loth.! nalm" of "Ll.C).;, i; .(Ie.,(ed by Li,.. vid"o ""id"nce. A[w, ou, of H14 chLde, 

m()m'ored alld .!tnO$( 140J ne;l d,..ck, Ln three &easom, onl)' 'h,,,,, "hide, we", found 

wou,-.ded ioU! a[i,'e 'Illi, ,.,uI,,, no' m'pristng, kcall>e tl,e mice on GOllgll arc pri.tnarily 

n",,'mn,1 0.,..", (}h,,) .Lld all tl,e .-ill. ()"d w;.cks were iniri'led ,( 1l1ghl. II ",0; telolivdl' 

llllll,ual (0 e"~ll lind ,"maLn, of 'mall~r chicks tl", h.d ill. d - theT 'imply &,.ppe.rcJ 

"""""~n ch~de, A ,"cuoo ca""e of carC.SOe, ill'"Pl.,..amlf'; li"m ihe bu,w",,, i, ,c,,,,-.,ngin;;; 

by Guugh "'"<>then,, 

Buth winter-breeding se,bitd 'I""c,", thot havo k en ,rudi. d OLl Cough, 'he 'l'rj,t", 

Alb,,,,,,,, and Allancic Peu:d, ",,("in ",,:e," II!')U"" p",daoon ()!1 'heir chicks. j,,, pmhahk 

tb.,t chicks o[ lb." two ",,,,.iniLl>; win .. ,_breedLng, oorro",ng p<:trd 'pecic, which h~ve net 

h<en ,mdt. d OLl (;mlgh, tl,e Gn-}' Peu:cI j>'",,,,,,,,a "N;re~ .lld Gl"<"I-WLnged l'el",1 P/,md",ma 

",a,p~t4'm .),0"," .H.eked I)'. mic", 
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Chapeer 2 

Table 5. Phenulogy of prucell,riifotm ,e,l:lrd. of Gough Islm,l. with an "lima Lion of eh~ 

ri,k th,t huu,~ mice pu,~ ttl them. Brec~jing muOll" .re ,h,ckd L = uying. H = h.ech1Og, 

F = Fledg1Og. Iofonn.oon b,,,,d oo,\o!.",l & Cooper (1(11)6). 

Month. lli.k f"ctu. 
CommonMmc 

J , M , M J J , , 0 N D 

"j'rim<n ."'.lb,tro" • " - , • Conlitm«! 
,,' , . .. -. .'"""tic Yclbw rooed.'\Ib. 

, • 1\ Il·"h~d\· 
•... ""'.:iJ I.Inl.ikdy Sox:<y,'\II"",,,,, , , 

.. 
S"nd"'n Gi',H-P<-"d " I. "V~ ..... ··-~-I 

Unlikd. 

V'" Ct<" -wi"!l<d Petrd " : Pml,,"l,· 
. - ... 

At1<ntic P""d , 
" 

, (on~m",d 

S"n.plum~ged !'clod " 
, , • l'mbatic 

K'''gud,,, P<-1rd , ., 
" ! 1'>:0 c..;de.,,« 

(';"'r P<1,d 1. II t' ho",bl< 
.. .. .. , ... .. L. __ .. _ ...... _ . 

(';""H S!,c"" .. ,,,,,, , •• " Confim",d 

Little ~h<"rw"<r , L " No e,~,knce 

Il,,-,.,d_bill<d Prion ; C " 
, Pmbatl.. 

. . 
Gr.y_b..ckcd Storm·read »1 •• " No evider>c< , 
\X'hi[<·fo«,j S,,,rm_P<lrd , •• " No ovi~l<' 

~;;:~ belli ,,,i '.'ft;=· P~"cl , ........................... ''1 --- ..-
C H rm". ]'\< 

, Common Diving-P<trd , L " No ,",~,k"fKC 
.. 

The ili'nJ"cry !hot mice .bu >te,ck G,e,t She"""-,,tcr chicb \"" ,urpn,inl': fo, lWO reasons. 

Fu,e, • study of Gre,e Sheat"Water hreeding hiolog)' io 2001 r"pO!"e~ h'gh hreochng ",cc." 

,nd no llnll",~l mmulity -T"cllhert 2(05). Fith« th",~ j, ,ub",n",l 'pa,i..! md/oc 

""'ee(eed 10 20(11, ur el,~ "'.cks are unusual> and th. 2.004 came,. deployment jn Greae 

She.rwaeer hurrow, u.'u for(uitou,. Stcoml, <>On' of (h~ Sllmmet.hreed,ng 'pee<'" 

(Subanta,ctic Sku" Yell(}w'no,ed ,\lbatr"" ThawM"k [!Jjarvrhywdm ,nd Sooty ,\lbalw," 

Ph<>ti!t'fina ji,"a) stud1ed ttl ,hie on Gough Island h",'~ 1.>.." ;ubject to mous~ ,mcks 

(Cllthhe" & S()t11m~r 2M)!; Angel & C{)()pcr 20()(i}. In C:h~pt,,, -' I pr«cn, ""idence !hat 

mico mcco"fully m.ck Tti"on Alho!>"O<. chich, u.,h;ch we'gh up tD H kg when "",cked. 

111U' si". offen no ''''Olll~ protection 'W''''st acl~ck;, How",'''', attacks 01' Tn.t'" 
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in ucro[)er. 

2001 and 2006 

other sutrurler-bre~edllng ""'."Jl.Il""''' 

..................... u .. for future resealrcn 

that are 

or 

an eXl[taOr(l1!1anlY 

contrast to Petrels which in 

5 summarises 

(conse~rvalt1vlelv) that 

and 

that 

are safe 

evidence that chicks of 

then the the 

bec:am;e their is 

;:'Ojtt-T:'lutna,~eo Petrels P. 

resource 

1-'''' ........ '''' ....... in 

ra"fJlIl7111,/a vittata 

have in 

rC~'rC~CllWl~H.~U~ .• Lme~s 

materi~ such as cellulose 

resource, with 

.. ".· ..... 'nr' ... of a21i!te:SS1.ve i>""""HJ.,",U;; rn1rn""'MMnn with other mice 

on 

either mice or carcasses. Yet 

visited 

the were not au:aCK:eu. 

within 100 m? 

as a 

cannot access 

in 2004 were 

was there a maximum two 

in OPPO:Slt1on to rates in the other seasons for 

which This result is even more the mouse visit 

rates at all bUl'to'WS. 

before ,aKuu";",, 

did attacks on one the two in 2003 cease 

one 

were rec:or<leO from >60 

answers to these It is 

the chick to survive and did 

nests in 2001 

that we are 
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CHAPTER 3 

The role of predation by mice m spatio.tempoml pattetns of 

Trislan Alb:uross dlick d ea[hs 

Abstract 

Here T de .crib. the !l"t une<ju;yocal <'Vid,"c~ ,h'T n'llcc a,c cap.bk 0\ "U"C~jllg ~n, healthy 

'I',,,mo ."\f",,,,,, D"",,,l-a rfaWt~,~tI chjc~" md ,n .. 0 J,:)lflK;U:c fe'p'", 'liulc for v'''y ),,"'­

Tci, mn .\Iho", ... hn-.:<hng ..... :'-"s, rtlalin 10 O:'\L~''''''' on iJ.".J. (n" <If i , ~ .... ""uu:d 

p .. :daron. I dC"'<:nix 'JW'( .. I~n'l'( .... 1 pall.'n" <:of brttding t1ulu ... III ( ....... k\'ds: ,,-ru.ito 

,.l.m!, ,,,b wi ... " ."d "od,v;d .. ,,1. :md Ini~, J"'Or_~ ,,-hcIT .lr<ll1g p>ll' .'nlS 0 ... ...,.. (.), tr.IlL 

""rr-urrm,,1 I'"".m; "f t,,,,,.llllg """"<"S. ',,,,.ubtr (>, dock< /l.,lgod 1"'" , ... ,nng .tI~mp') 

""'''' ,"mil" ~up !OJ 27·29'/.} in ,h,..,. of f(Mlf Y""lr' ,,,J "' ""'b",d 32"··', rOt 2O(l! _2(WX" lk'pi," 

If><. rdam-.l, ron".,,,, hfceiling 'lLCC~", th~ numb<'r "i , ... , nng ,n. mp" '-."eJ. o1111\lolly ,nu 

lIlul numbtt <"Ii f .. l~ wo. •• igmiic:<ut!) ",l.t."j (Go the 00,,1 ""nt"'" of ~!1" "I'''' ~, Y""', fo, 

rt... ",n,,1e i,t.ud OWr m.,. (ou, f"'''' ,'2IXI 1 :!l);)t,) of t.,,,,,difl!: su"'-""" dJ(l and (01: m.. 

Taf~110J> .uh.<: .. I,~,) ""h 16' ....... of dot .. "fhi< " .... 'W"'"'' '" tho: '-'po. ... ,:otiofl m..! lh~ 
"umber of f.il"" .. "'ould t,.. n:hon-dy """ ' ,~" aC"TOSS y~ ami ,h". 1~1 r.-,...,. o'l<'mpl' 

"~ml<1 ".,;"It i". hight. pWpOt"on of f.'ln"" .• -\( rh< In'.1 of .uirco\Qnirl. Goil.'d.l. w"' 
,he only ,it. ~l cXPC""""~ n ... "i".nch- h\>;h "nn\l~l hr •• iling ,ncce", (i.e, c.pcc,.,j Wi<l>OlL( 

peW.!ion) . allh'"'!;h prc-.j""ootl ocL-urr.d ,o.r(' Th.,~ w .. lml. tempm,] I"<>mi.Ll:IIC)' 11\ [Obi 

f.il" ..... or h"'<'<.h"l> ..... 0:15 in odie. ",kol"",..., .. 1<1 d,fr.. .... nt .ik. ,'"""oJ '" "'PI"''''-'' 

du'a:1lOru< 0.",,,,,,,, ~"'-'1'>_ Th. onse' of anad ... <h((~~ hv" mOnlh ho.·",'ccu ,i,,,, alLd , ho.-rc 

1.,;....., Hill ,"h,w~n'f ,"(ool1r."" """,I Iur>ngW ""'h ( ;ony,hlt ,n h,,''',!; r" ""';(m~)' 

""'otlil" [h. \""' .• >, h"«'uug , ucc." of.1I l i\l$, HCl\w·, .. ,l co"l..! rm..! n" .",·,wnmcnllJ or 

bio\cWc.ol nn.ble. '" <"1'1';" lh. rliH ..... ,,' r.!'<\"i<1" ""''', ,,\ t ll", iflJi,~J\"ll"vd. (oc , iLl: of 

wound< 'rp'-"""J (u !>r rondonl, wI[h Ih .. h •• J. ,h.~ lc". likd)' put Ot' !lit' ~- to ~ 

an:aclcd, ha"int; ,h,: •• :<.ond·higloe. t freq .... nc:y <o( ,,''''mk TI .. , ~Ild odler dol'kIlf>' w" da", 

~,Th.! . U.rk. ore 1101 "Pun12] a, dd" .... ng ~fl~,;.c "'"WTIS ictc ""n'. l'\C.b ,hal f.oil"d 

m 0 g;. . ..., mo"th "'-,:A: .. tn;fi~. tlll-, dos .. lQ"'" ....... " ... 1 lie.,.' 'ru( f,.j("d lbo: p'hi",,& m onth 
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~tet3 

incli,-iJuais. ,'or <I" mlce, a11~IY"is of a ,-iJeoed artack ,howleJ ,hat ml"" at~Ack"J mOCle_or_ 

Ie" CClllSW11tly, ",,,h up to 11) mIce ''0u'''1 the ne" at a time ,oJ 4_7 mice e<.npni11l\ 

h"-ing CDnsum,d nothi11g_ 'll1ere "'"' , """ifica11t neg~ciH rciatio11'hip bd".-elen !nom" 

>lulk '~"Clion-slIength .nJ Lime, .nd mice return,d to the """ ,ooner ,f"" e~ch <Tarth, a, 

thle ~"ack pcogrc.,,~d. >L1gg:,..-lin[,: c1lhcr that mic~ Ix"."", mot<' occu"tomed to chick 

Fal ... 

~" 

• • 
• 

T.mMo$$ 

• 

Albatron 
PI"n 

Tafelkop 

Figure 1. Topographical m~p of Gough h1~nd ,)WWlllg ;lIb-c,,"on;e, [Ot buecl;nl\ Tr;<t"" 

.-\liJmL-o,,,..- (dark solid w"',;, snptrimposed 011 201.l 111 contour 1,,,,,, (Jo""d) and ""'jOt 
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show and responses to new 

eV4~rtheJlesi5, itis ""f'n"""l""~ 

can 

success 

Utl,me'iJeo dobbeneno was 

re!;pc)ns'lbl.e was 

In I 

at three 

brc~e(ilng success eSllIllau:s 

brc~e(11ng success, 

4) are prcltoulnd. 

occurs 

were 

rruce were 

a threat to ~C;,~UJ~U~, 

mouse on 

years 

was SlgrutlLCaJtlt 1JUe.r-C01()nV VallatlLOn in 

et 

a 

merited further In,,'p.,lHno,t1,r • ., I describe 

and quesIIOflS to """11",,..,1,<>.,.11 

and some 

an.rnlvpr! in an 
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wounds 1-3 times 

COJIOlllleS were monitored. 

month from halcchl11g llUUUUU .u ............. A} until 

were examined 

end of Set:lternbf~r. 

A hOJrtc()ml11g of the in this \..U"jJU~l. is the rates 

cannot be from or 

is made to .... v., .. IJ'<:;u" .... <:; 

llUPllWL1Y assumed th.t:oUll!hou ... ,,'''''' .... constant across areas and 

to those rec:or<1ed e!s,ewhet:e for co:ng;em~n(:s LJ..L<:;<:;;u..u.'.I£. and are 

mammalian prc~oatOl'S, v.l. '..1.11.,,"-' et 

of 

emler:sk1l~ch et Elliott & Walker 

the 

Thus alttl0lll!h 

COlmr:larJng brf~eding success, all the rer)Qr!ea 

...... J.u\.J,<:; some level of U .. L .......... 

vananon in .... " .......... on the results. 

WHOLE ISLAND LEVEL 

too. 

to 

jJU",,'U"<:; I 

the 

I the confonn appr()Xl:ma,te1y to the 

ructatc~s of 

drivers 

rates: mice 

de.tnand. From this exrlecltatl'on, 

on 

between total ...... " ...... ,;1'; altternots 

constant annual 

se(:ona is 

UJ.<;;<:;L.LLU.I£. success but with a 

and 

albatt'oss chicks in 

It .. ,,,,,,,,t1,,· .. resources other en'li'lronm.entai 

other factors are unknown at n1"~'';:''11f oal:tern of 

res,oe;ct to the 

or a .... I"M·"' .. I" constant number enVlrOllm;~nt 1S 

10 a 

vary 

follows the same '-U"Ull>IJ. y to the latter 

eXlpec:tatlon IS that albatrosses meet a ,>£)0; ............ , ..... pr()p()rt1.on of the "" ......... "'''''t1r detnands of 

nuce. HU" ........ C" were incubator counts the whole 
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2004-2006 and the JU.r ... vV'lJ. no incubator counts were 

done 1997 or 2003 and these years were CA'..J.U'UC • ..I.. 

SUB-COLONY LEVEL 

data nests I pe:rIO'rn:Jleo a .l"'-"'IJ"'U-.LV.U:;.U;;'1. ""'''V1~T<' 

calculates the " .... 'uu", .. 4Y 

function 

of 

rates Green for differences 

between areas a " .. ,,'-uu ..... 

exl~J.a1111ng the '-UL.L"-LJ"'J". extent of 

Plant COlrnpOSlluon was 

differences in food At each 

L~"J",""Y !-"o;;J..l-'.:;lJ.U1\ ....... ' .... to the contours and SP:lmung the 

;uua.u.'u"" nests in each area. The were on well-

for ua~.elllIle was chosen 

somewhere near the Ten transects were laid out at 20 m at 

to Each transect was 20 m and " ...... p ...... l". was done in 1 

::iarnpl111g effort ....... .JU'-'J."""u to 100 x 1 at In 

estunateO np'f'r'p,.,t<>o,p cover mosses and ferns lo()ml1!l:rnt but not food 

I and other For the 

the np,rrp.,.,t<.Q-p cover of the 

De'CatlSe these are !-'ULCl.lU<WY unpolrtalnt 

.............. ,'J". 1"'.-r.,,1:rwn mbmm and Ncrtera ut:un .•.• u. 

in mean cover hp"",,·...,., the two were a ANOVA. 

INDIVIDUAL LEVEL 

of relative nest POISltlOCLS and inter-nest .-i,,,I-<>,.,,..,,,,, were made for nests 

or 

I tested 

at Hill. At nests were \..J,,,,,,,..,.,,,, as 

Status ... u,".u~; ... " are rus:nHlveO at 

a nest failure at Green Hill was random respe,ct to ....... ". ""I ..... .:; 

to nearest I measured the ..... ", ........... to the nearest nest that 

failed at the U.L .. V.lV'''''' .L,,",_VA."""''''' the status the nest or and tested 

for dltter'en,ces between the at-test. 
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attack 

I 

was a se(:ono 

at Green Hill on 7 2004. It 

to the 

a 

h".~r""" .. ,r mouse behaviour sU~!;ge:sts nu",,,,,,rl was 

camera 

it 

Data 

mouse 

rim of 

det:ect:ed on camera. 

U-'JLJ.LFW"' .... for Pel:10(lS 2-135 seC()flOS 

nt't ... n(~t't1nn of 

mouse .. !--',!--'u-'a .... u"'u 

rune 

unJm()Wln.J that 

A mouse was as 

i:tlL"'''.'-'''' .... ''' was re(:or'ded 

at nest 

from I .... "' ....... <;; .... 

at 

was 

a 

"rr"",m as an 

1S 

to no more the nest 1mm~~d1:iltely were 

at under COln.t1l1U()US nh"" .... r<l !-'v,,,,..., .... and the pr~:>p()rtIl0n of 

the nest was wounds was ,."",.,t1if-. 

not be .I. ... ,J .... " ... ' ....... v all 

pS1eU(iOlrer:,hc:at1on, and caution is 

of 

1,2,3 and >3 

a one-way ANOVA. I 

.... 0;;; ...... ;''''- in each 1 UUUy •• '" 

I-IC:JllU • ..l, and ~UJlL"'I.iill:;U 

61 
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I .... VI"' .... "' .... 

accurate budllets 

sum 

gave an 

same 

to 

1 HM."''''.''' pel:lO(iS 

UllUUIL<O p,enc)os was used as a measure 

.... r, ...... ""' was .... VJ'.L<OJ""L~; .... to 

scored 

A .. "'", .... ..,,"' .... 1S oel:mc::o as a movement 

,""<lrrl,,,\ ... <: over 

it was 

made if mice not ... Ll, ....... JO"UJ.~ it. The summed scores 

rea,cuc)n 1~'t.>""l1"'T and 

1 to 4: 

=1 

Definite movement 

Up.ul~Al= 3 

aneCl:eu area or =2 

For 

No =1 

Reacts "1".", .. 11,, 

Moves away 

Moves away 

Runs or 

or = 4. 

nest = 4 

wound = 2 

renJ.al.llS at nest = 3 

mouse was scored as 

Data were ... v, .............. ... 

nest = 5 

19h25-20hOO 20h35-21h10 \ ........ "'."L<O.L r4eterred to as 

see if 

To 

Counts were 

1" .. o:n('l"''''''' 1n 

.LQ ..... U'Ul.'" was 

rn,mt'1 ... 1'.t1n ... at 

at 5 second 

were in ........ ,"""." contact 

counted 70 seconds. I 
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.I. ... " ........ " .. , to 

movements . 

acute 
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cause of 

wounds were 

carcasses were 

in 

WHOLE ISLAND LEVEL 

Inter-annual h;-"·pr!:I ..... 

The year 

were 

at wounds over a 130 

and 1S are for 

I on 20 2004 and 

chicks 

wounds on brooded or 

or 

of 

mouse were 

and 

m.tce were 

success was I nail '\I n constant in 

ca is 

2 shows re~(te:ss1()ns of 

1 
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was an 

recent 

375 chicks on 28-30 

across the island. 

and 

at a wounded 

2004 and 

year 

and 

from 
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Chap,"r 3 

SU<-COJ.u" Y 1 ,1'.\".1, 

B'"eding success wos wry ,""",able among mb_wlome, boch within and octwem yeo"" 

(Table 1). Oall' Gouyd.le ;howe.d ~ rehti\'dy cOllml~ul. high breed\11g ,ucce" 'j'afelkop 

".,os count~d on 2') .~ul\u'l 2fJ04, and actual !ledging: ,uC~e" m.y h.ve ken lowe< lhan 

"porled. especially os one of the bird, mumed in .~ul\ml had opm wound, [mm , ,ecent 

mome ","'ck, and '-aul 'tracks wcr~. initialeJ in "ll~r lIeftS ~iler dus d"e" E"'Unlllotion of 

bLeeding: suc-<:e~; .lolle masks considerable ,-,nation "' the actual numl;.c, of ,~ilure, bet".-een 

y~a,,_ Po< e""-1TIple, breeding ;uc~"; in Alb~tross Plain wos 9'/0 low., in 20()4 than in 21)(11 

bur thor. w",e only ,ix ffi<)re f,illLfes in 2004, AIs,,_ breNliug su~ces> iu We't Point in 2004 

.uJ 2((;5 ".,os .anil" (2~'··;, ,-, 33~.';,) but Ihe,e weLe 2m icwe, [.ilmes in 2006. ,'>.lihoug:h 

whole-i,land bruJiug 'UC".SS is do""l}' corn-bt.d with ,he numocr O'"1Cubaring PaJ", ,he,e 

dat, average. oul inter-lIel d.iiferenc.s and ,he~. j, I'ttl. lfller-annual con,i".ncy 1n .b,oIute 

mmhllit}- ()j' breeding: ouca.s; belween ""." 

Table 1. ,\nnual counts 0' ina.1bar'ng pmr< {IP). mimmum numocr of f:illure, (Il and ~.--o 

br.~ding "".ce" {BS) o[ Tnsbn .-'>lb'lr""'''' on Gough Island. lmpuled v.IL>e' for mi"'ing 

counts are "i"en in parenthe" , {"'. Chapt'" 4)_ 

"''' '004 """ "06 
Area 

H' ; BS " ; BS H' ; "' IT' ; "' 
Alb"ross Plojn 325 23(, ~7 204 W ,; 28} 1.0_' " 74 

f'~l,. Peak 129 " 27 74 54 27 (00; (4~) 47 " 50 

Gcolywl. 125 ;c " 1.'>4 ,; 7: 1/6 " RS 14_~ n ;; 

G,e~n HIli 311! W n 1M 131 '" {23R; (m) 25 (US) (95) ;0 

Hummock, " " " " W " w; (_17) " (32, (7' 78 

Spi,e Cmg 138 '''' ;; 
"~ 175 17 I?"T' (181) " 187 114 " ' __ "_1 

'lam M"" " n 37 '1 " % (42) (10) 76 " " 76 

Tafelkop H, ; " :3 " ~ , , ; 71 ;; ;0 -" 
TripI. P."k m 126 ;; ,,) 154 , 130 1 0') " '!6 '" ;; 

\,\:'e" PUt'" "" 744 W '" '" " 724 "" " '" '" ;; 

Total "00 174427.3 1869 1333 27.6 (1939) (1389) 29.0 "" '" 45.4 
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Chapter 3 Sp~tio-tctnpor.l pattern, of failure for Trim.n .'Jb~tIm. chick, 

SuttUnary ,,,,ti,Li~, . how th~t vonation in b"'eding su~re" from 2001-2006 was high in mo. t 

,ub-coloni~, (Table 2). Annual breeding .u~~"" . was ~onsistendy <40% at Green Hill, Spire 

Crag and We, t Pom!, ond Gonyd.k wa, d>e only ,ite wid> breeding ,u~~e., ~onsistently 

>50% . Green Hill and Gonyd.le had d>e lowe't ~oeffidont of ,,,riation (CV), a ""ult that 

,uggests the diffe!ences betw""" the>e areas are rehtiYely consistenl Sub-colonie. aVeraglog 

<50 p=ir. /yrtr had high variability in .nnta1 breeding succe .. , although Albacross Plain, 

wid> the ,eoond.rughe" mean In~ubator ~ount, had the highest ov"",l1 yari~bility in breeding 

Tab'" 2. Sub-colony we and 'lllllmIll)' statistics on breeding .ucre" for ']"rim:lln • .lJbatroS5e' 

on Gough hland in 2001, 2004-2006. 

M= Maximum breeding sucre" (%) 

Sub_~olony incubo.ting paits Meo.n (SD) fuills< CV 

Albatro .. Pl.in 27~. ~ 41.3 (24.9) 74-1~ ' ''' FolsePtak 88.0 39.2 (14.5) 515-27 0.[4 

G()<lj'dale 135.0 69.1 (14.1) 85-51 041 

Green Hill 2103 24.7 (4.9) 31-20 0 "", 

Hummock\; 45.3 54.4 (23.4) 78-22 0.% 

Spire Crag 24M 27.8 (8.7) 38-17 0 62 

T.£dkop 17.8 46.1 (18.5) 71-30 0.00 

TllI'fl ]vu", w." 56.1 (22.8) 76.3-6 0.~1 

Triple Peak 136.3 24.8 (22.8) "p 1~4 

We" Point 694.8 22.9 (9.4) 33-12 0.32 

Breeding ,ucc"". and incubator ~nd cruck counts for ""ch year (2001, 2(;()4...2(;(l6) We!e 

plotted ,;eparo.te1y for Gonydale, Alb~LroSS PLin., We" Poin, and Triple Peak. These site, 

were d",.;,m because actual (,",!her than impmoo) coum dam exi,t fo< 011 ye;", 2nd the tnean 

numbet of ne", in each area is >100 annually. There is relatively little correlation between 

d>e numhe< of bre<:ding ottemp" 2nd bre<:ding Suc~ess within • site .cross years (Figure 3). 

However, a general pmern in We" Poim, Alhatroso Pl.in ond Triple Peok, but not 

Gonyd..Je, i, the trend of fewer breeding attempt. ove! tim~. 
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'" !! 1~ 
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;:; !II) 

< • 
~ 

N 

• 

WutPoint 

Gooydalc 

'I'im~ (y~an.) 

.. 

• 

• 

• 
• 

" 

M 

• 

A lba"' ... [>1~ln 

/ 

• 
Triple Puk 

:: r • 
;:(MI.\ , .. 

Fig~rt J. N"mb<-" of ,.-ti"t l1 t"< " f I'nft-II' .-I.lhatn, .. c. at the i.ncu\)"non (0) ""d lj....Jgu'll 

(. ) j,a~1 [mm iOu, sub-<-.01"" .... ,~, ",~>g:I1 1>1.nd. Ve<nnl hac, <knott' h<"<~hn[\" .""~"e.i. 

:\o,e (he di(~""n! ..-ak< 'Ml 'he rnrn""" ,,. In,.I<:>. 

• 
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Chaptor 3 Spatio-temp?rol patten,. of failure for Tn,mn ,llbatross chicks 

The Kaplan-Meier .urvivol function .ho",ed th..t there were .ignificant differences (Log_rank 

te,t, X',=63.9, p<O.ool) in the temporol p~nern of chick mortality ",tes in the four .ub­

colonies th.t were reguhrly monitored in 2004 (Figure 4). Gonythle io cle.:dy the exception, 

OS it h.d virtu.lly no failure. (ond none atmbutable to tnouSc atmck.) betwem April ~nd 

mid-June_ Although the olight 1n"'''''''e 1n failure rate toward, the end of the . eaSO<l wa, due 

hrgdy/cntircly, to !11lec, the finol breeding .ueee .. fa< the whole . ub_colony "0'" rebtively 

high (f.ble 3), The patterns of failure a[ Green Hill, Albatross Plain .nd TafeJkop are 

characterised by a sudden ortSe[ of attacks, which were sum.ined.t a . pati..uy and temporally 

similar n[e. The ,lowed n[e of failure . t Green Hill after July was probably due to there 

being large areas with no chick, left-----<>nly five chick, ,urvi,'ed out of an original 43 nests 

(Table 3). AlthClllglt the gcrlernl pattern of f:,ilure j, similar in the four areas, the timing of 

the on"'-1 waS not, with the fir., chi.ck failure. in the .ubset of clticks being .tudied in 

Albo.troos Plain being recorded in May, versus in April for Green Hill and TafeJkop. 

Howe,-cr, this re.ult .hould be ,~e",ed with caution, btt:>use on 28 April I found fresh 

carc .. ses and one wounded chick out of 3(1 chick. checked in Albatro" Plmn, :olthough they 

were not near the ,rudy nests. When the actualnwnber, of failure, per month ore nomined 

(Figutt 5), however, the trend. in the different areas are quite d"-ergent. Green Hill 

experienced. "ery high nurnl:>tr of failure. initi.Jly and, for rea,ons explained above, wa, the 

only ate. thOl lid f>Ot ,how an 1ncttlse in the number. of failure. in August/September. 

There were no failure, dunng incub.bon in T.fdkop. and although Tahle 3 does not show 

it, 1 fOl.md no abandooed nests among't the study nCOts in Alb~tros. Plain, indicating "em 

failure< during 1rtcubation theft too. Thu, the bulk of failures in Albatross Plam, Green Hill 

and T afclkop occurred during the chick 't~ge. 
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Chop'er 3 

'00 

~ .. ~ 
~ 

• • 0 " < 
0 

• • ., ., ., , 
• '" 

" 1- AUI( Sep 0<1 

T im e 

Figure 4. Kitpl.au·Mrier IUrvl..-.l probabilities for T"'l&n Albo.troo. chtckt Co,er time. D:lla 

.'" frotn cnrue 'Clb·cokmics of GO!1yd>.l< (. ) and Tafdkop (_) and ,ub_$&.mpk. of G=n 

Hill Cl:o) and Alb. trOIl l'lllll (0). 

Figure S. Temporal pattern. of numbtts ofTrimn Alb.ttms chick f.nIt"'1 from rour SIll>­

~I"""", on Gough Island in 2OO~. 0. .... ~ from ftltire .ub-<:Olo"",. of (' .on)"doJ~ 2nd 

Titfclkop .nd .ub·""T~)lO$ of Grcrn Hill .. nd AJI:utroM Plain. 
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Chapter 3 

Table 3. Tristan Alb~troS. breeding soccess da[1 from four sub-colonie, in 2004 on Gough 

!>land. Hatching Suce"'" is not shown for Albatro., Plain or Green Hill beelu," only" 

pamon of the nesW were Individually mOflitored. from chick st~ge Oflward.. Rreeding 

success is for the entire sub-col""y, 

Incuba[(l< Chicks Fledgling. Hatching F1edging Breeding 

w=, monitored .ucee". ,ucee" 'ucce", 

Gonydale 154 " .. m 87,0 82.8 72.1 

Alba=s Pl ... in 294 " " ". 18.4 

Green Hill '" " ; 11.6 20.1 

Tafelkop " " 
, .\0.4 3M 

TI,C diifcrcnec> in « ",-m-c W"cr of the major plont group. or signifiOint food . pecie. 

betwcen Grcen Hill and G""yd,lc we.". remJl.rbbly minor (Figure 6). Of the pbnw WI 

produce trulcroocopic. edible seed, (gr""e., .edges ond 'other angiospenns'j ond fruits, the 

mnimum difference in rel~ti.,-e OYI'er bem'een sire> wa, 1.1%, The frequency of ocurrrertce 

(perccn"'ge of plot> in which e~ch e~tego.;- of p4nt occurrcd) gi.-c> an IndiClltion of "potiil 

hcterogeneity 1bb mc.,.,ute m~tched fOldy do.ely the rebcive ~bundo.nc., m.~mng th~1 few 

tron",-ct, l~cked on;- one c~tegory of pOOt The ooly significant differences !>em'een Green 

Hill and Gonydale were in rehtil'e ~bundances of /::i, ",.ru", and 'other' angiospenm 

(H~_=4_35, p=0.037 and lllt,>Y1 =3(I,82, p<O,OOl, respectively). In both casc", bu. 

particularly fOle E rub""", the difference wa. wgdy due to the difference, in he,erogencity 

of the di,tribution>, ,,~th Fi. nib""" being mOre dumped (occurnng in fewer pIo,,) or Green 

Hill than in Gon),dalc. 
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Ch.p,,, 3 Sl'.~o_"'mp"n .. l pattern, of failun: fm T nol~n Alb1lws> chick; 

" 
w ~ • (;1"("'" Hill * Cl Gonyd.l •. 

" " , 
> , 

" , 
• . -, 

H , , • ro 

; 

0 

M"", .1>, wi?""" N. Othe" 
depu .. ~ 

Plant type 

l'igu1'e 6. RehmT ahllnd~t1cc, of major planl groups/ ,puies 1l Green Hill .nd Gonyd.le 

sub-colonJes. Percent"')}' cm"I of each C""l~b~)I)' wa, es limaled in 1 m' plol, (n=l00 per 

,uea) and ,he Ille"" ( .• icub",d for c:u:h area, EHor har, <knOle SE, data hkb <l<:nole 

percentag. of pINS'" which a uteg"'! occurred ~nd .. denole< ,ig.lific.nt differences 

),,,,,,;em "le', 

The frecllJtmy of ~ oooern,d wou11d "'e> (H' :I() chich i, ,hown In f'igme -;, I exp<:ckd 

,hal the pan, o[ chick, mo<sr a(ce"ible to n11C<' <,uch 1-< the rump ""d l.mdeI>k1e'l would be 

uIgcted rno,l frequently, and tlll' was ,he (.as<'. Ho"'e';er, ,he mo" u11likely acca "f ~ clllck 

TO Ix: mr)}".d the he~d--'W'", the second mo,t itequ<:mlj' wounded ,re,; the (.ategory 

'other' ",eluded 'hroat/n~ck, bre1St, under-wing .nd [en On •. chiek w." no, includ. d in 

b)l,\lr<' 7, h<-cm<e ir """" di,covered wilh a 11Ige numbe! of mdividml bi" mark. .n 0'"": i" 

body, Beoi<k, Lhi, individual, two ducks ,,-ere f0<111d ,,,,,h pate\-.e' o[ dO\1m n:movcd from 

rheu: hodieo 00' wilhoul visiWe wO<1Jl"". Si~ ",di,-idu,i, rec(l'n'1"(:d from th",r "',,und,_ 

although fou, of the,. died ,u b"'Gu<'11tly. 

7 I 
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Chap'« _\ Spatlo-I<mJ)?!l!I p:lltanS of f:ailurc fot Tri"..o .... rb::uroo.. ~In~ko 

• 
• • 
~ , • , 
• ., , , 
~ , 

, 

Fig"", 7. Fr<:q~' of ... ound. (0=.18) Qr\ <hfr .... ...,' body-part. of alboolf056 chicko (n=30 

clUc:k.)_ Cluck, ... ·,th multiple wound ,il~' oonrribllltd to multiple cato:gonc •. 

Thc ,torting do,t of ,,,",,b w" variable beN:.en lub--<:<>l~, In 2()()4. ""til the corliest 

...ucb rccordt:d on chiGb (many ,rin berng b<OodaI) 01 Green Hill 00 .!(l "'pnI; .'''~ 

<"&mI4SeI .. ..,<to obw",rd ~, db< dleek, ~WIS thol IdUCk, h:ld <:Ot11II'Icncw orti<-r 

(posSlbh- ... much ... 7·11) days)_ Only C'.ot\yd.U. had ()O dtilDltc =<>fd. of .. 'OIltIdcd duck< 

by 30 Apnl. mt. fi", ~eord of. IDOJ,e ot...a: there wu "",:!O Juut. E""min.1"IO<l oflarge 

clnck< in Ocwbtr 2I.IOJ "'AA""ed that attack. had c<l!scd by [hen, four w(>..1nd<,<1 ~In~h W,""c 

di""O"<=oo on 7-9 Oc[ob.r, but.n the wound. Wen: ocabbed and Mo1ing .nd IIlom'~ly the 

woundt:d dUd. all flt<lgc<l_ The b,eo' d:l~ for :I fK>h arcm i. 21 Scp[cmWr (found in 

2006) Although.omc 1Il',",,-aoo,..! "",.bth!), In 'he >ocUOo!d tinung 0( [bt ceuatioo of 

lmoo:b II =peeled, me f.oct tho. only hn.hog .. ounds W<I"<' found in Oc'ober 200J3"",*,",," 

t\uol thtn i. a 'C"'I6OD.al or dlid age Inn" kyocd wluch atucb .top_ 

O nly one d~d Trilltlln Albarros, clnck ".", fOl.lnd uflwoumkd. 1\ &tl:ond dllck Ill", 

di8C<"'C..w lfl. • Il."t.k""cd ol>'e on g July, it didn't rtgurg;t.te oil when h.ar>d!td or n:'pond 

oggn:s.s,,-dI-- to ""'. H"",,,,"e<,;' died bet ... =n 29 July .,.d 17 Scpf ..... "".. 1besc 

oba= .. tion.~, thaI. I. for the 1owbo,,,J, (o.OP''"'' 2). micr do not pn:fUnltW.)' select 

... rak ot monb""d ducks to attlck. ~ ..... JOttIY of dud. that ilitd IOu.: not found 
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Ch"pter 3 

wounded Ii",,; the1' eirher di"'pp"",ed or were ,educed to <tripped cuc,""",,, between checL. 

Il",,..e,-er, 19 ducks inlhe ;lUdy .re"" were found "Ii,e hut wounrled Of ,h.,._ L\ ,:6R'/;) 

had died when nO.l checked, four died hler .nd two tledged. 

I • • • -~,---- • • • • • • • • • • • • • • • 
• • • • , • • • • • 

• , • • • • • • 
• • • 

• • • • • 
• • • • • - • -

• • • • • • -, • • 
• , • • • • • - , - • • • 

• -
• • 

-
• 

• • 
• 

-
-
• • • • • • • • .. • • • • -• ~ • •• • - • -"-'- • ". • 

• • - - -• • -- - • • • • . ' • • - -
• -

• • • • - -
• - • • - • - -- - --- -

• - - -
-

-
• • • • - • , 

• . - • .. ", • ,., • ....!!.:::... • -"-, 
FiJ:ure 8_ -"patio tempoml palL«m of chick ""orh, "t G,."n Hill ,:3.> ne,"'!- 0 = ~eriv" ne'to, 

• = fail.d 'Inee l~st check and - = foiled bdore loST ch.ck. S"lid line, lndicat. ,,,,,te'_c[}U1",e, 

(possihle h,mer> t" "gnific,n' mOu"" mcwen:em). Failure, in .\torch were nOT due '0 1mce 

SchetIl,Tic "'" to .c~lc, lXJr distance b.rs ;ndicMe approxim.le ,,_ale. 

Pmxlmily ()f ne,h lo ochers Lila, i,iled "'" " ,(rong p'edictor of 'ailur. pmbabillty: ne," 

rh~t hikd in , given momh were ,ignilic,mly close, to the n.~'.>t n.>t that failed the 

p'L",~cm' monlh lhm prediclw by eh"ne{'" (T~)=2 _9 , p<II.l X)2} '1 ;, e wide'pread incidmce of 

= 
-

-
• 
-

--
-

-... 
-
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(.harter 3 ~P"" ",_temp"r,i ~,t;<:rm of faillLr~ ;(Jr Tri"an Albatross chick, 

.tud.: ... be.t illu,trated in the Green J-:lill colooy in whioh 0<11)' three of the 35 .rudy nest, 

depicted in I'igure 8 did not foiL Thi, implie, that ne'" in high density .reas (i.e, in cl""e 

proximity to "" .. ",.1 other nests) .re no more likely to be ~ttacked than nt< t. that.re .tlow 

MOUSF IlHf,W IOIJR 

!>.Iouse att>.cb on albatr"'" dUck. ~ppco.r to be exclusively nocturnal in keeping WIth the 

primarily noctumal habitl5 of the hou.e ffiO.l>.c (?cr. , nbs) At the filmed attack, the firM 

moo.e appe.red.t the nest.1 19hO (,unset """ ~t 17h38) and within three minute, it began 

lo auack an existing wound. By 19h32 the"" ",ere ~t lea" five mioe present, An.cks from 

that point olIWard occurred ,!m",,, cOIltinuously until ,~<koing ended, with only bnd 

intermission" C>.u!lCd by the biI:d'. tnO,TIl'lCnts scarmg mice from the Mea. Mice w<:re 

oortS'"ntly .pproaclung the ne. t and leaving again, often without e<"en touching th£ .lb~tros. 

chick or ,,~thout ~tud!ngit. The =>cimum number of mi"" recorded.t the nest at anyone 

time was 10 individwll. (Figute 9A), Close-up foouge at the wound ohowed flllce ~pparently 

helong blood-.o.hd feathen around the wound (Figure 9B). Other footage ohmnd ~ 

m<JlJSt repearedly inserting 1t.. head through a hole into the body c.vity and biting and 

p.uling at in«mal org=. tlut w<:re clearly visible through the woun d. 

Figure 9. Images captured from infra·red video recor:ding showing 10 hO\lSe mice attacking 

• Tri.tan Alb.troo. chick CAl, •. nd mioe feeding at a hole eaten through the rump of the 

chick (D). TIle chick was dead ,he followmg morning. 
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<-hp'er _l Sptio 'emp,,",l pattem, of f:illlU:C for T ti"an Albalro • • chicks 

The frequency diswbuL>On of the propornon of ~me at the ",.S( trun was actuaily 'p'nt 

"Xll. do",.~ ",-"hin!! hllt "",cki,,!! (G~ure 10)_ C",tion II< cu:ged in inkrpnoting th~.e d~ta> a, 

lhe l""d of independence ()f each ob",,..,,-ati()o i, llnknown h<c~u," ",m. mLC. contrihu,.d 

,en:ral oh,~rvatio", to the data-sel. Howe"er, rut of 49 rnouse tUne-budget; .r ,he nest, 

curnula!ivdy tomlting .I,no" 21));) 'Lnou,._,.c()Od, ', 16 ()h>~,,·,tion' (32'/, of th< to,,1 ~nd 

cumublivdy 215 seconds) were of nuce ,hat He l",thing ,nd then kft the neS[ ~Yigure 1(l)_ 

NO".rrhel . ... rhey ,eemed lo Ix: very Inl<ono.l<od in lh~ chick, wiLh ",rne inve'li~"'ting Il .l 

l.ngth, 10m .ilh.,- they fail.d tn iifld ,he n"ting wound, 00: they decided no' to co.-npe'e ,nd 

did nol even up .ny new wounds_ The m.'fl prnportion ()f ~me mice ,[><"" al th •. fl." 

~ctu.Jly eating w", 41""0. If ,he mice lhac at<. nothing are exdmk.d, how.ver, rh. m.an 

ffi 

• 
» 
II 

'" 
" , 

I , I , • I • • , '" '" '" 0 " 0.' 0' M 0.' 0' "' " "' 
, 

Proportion of time "p"nl anacl..--ing 

Pigurc 10. Fr"'lLJency di,ltibuoon 'howing proportion of "'t,1 ()b"r"ation ti".,. ,har mic. 

'pent ~tl.clcing" wounded TrlSlan AlbHwso chick 

-Inc "",,,Ic ,-e'fl0",e, of mice, ranked on " ,,,,ue of 1 {no response) to 5 (deeing iiorn lhe 

fl.") ,hmved tht mLIT diffn~d In lheir irxlividual respon= lO chick rnovernenls. In ttl 24% 

of obsen'a!i"m mic. ,J,mwd no ,ta,-rl~ ,e'p')",e H all. They ooly ,lopped fe~Jing ",hen 

they " .• ~. di,lodged by lhe cluck', LnoY""knto 0' di'pl~ced h)' o,her mice_ The m",,,, ,eDre 
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corrdatioll of mOlL>e otarllc ,;(rcnglh witil tl.t,,,, (in minlLte' from ,he sUn of an.cks; which 

cont.rol""l fm th" dud.: movemml ("-,,leu 1- I) lh.1 c'lISeU rrue" to st.rtk ,i>oww ,here was 

a 'ignif"..>nt n"gmiw Idmon,lrip ':R~'''i,.12. p<O.I X"Jl, 1l=95 o,",en--aao".), >llgge.tl.tlg ilial 

1rue" bec,me .cc\lswnled W ,he chic!( s n",,..,,,e,,,s. FiR',r" 11 ,how, thI "~rrk I("P(~1"" 

were po'itiveiy correlated with rhe 'tTmgth of chick I,,~ction', I~lt the Jif'f'erCllce, \\TIe nol 

signiuc",,, (fI.''-'II.M3, p=0-476, n=93 o,",erv>.rio"') 

response dimHlIshed over time, ,he range did no,. 'rh"re W~', how"",,", • 'ignifinnt 

occre,;e Over lime in the nTrag~ Lime Ihal it look tor the !"" mou,e to Un"" to the wO\lnd 

af"" "ach chick mm-em"nt, During the (cody jKn<xl the """lfl r~tUI!l ljm~ wao 12.6 ,ecom), 

(n=8 ",;""roj "",",'I> 1.1 ",",,,nd. ': n=22j In the late period (I\,f,.nn-W'hitn(T LT, adiu""d 70-2.11, 

p"'O.1}1.3). 111m __ e""iy 111 the • .venlng, 1111C,. s""Led ea.,ii,., "roogiy >.nd took long"r TO r<:tum, 

blLtlhi; respon>t Utcttaoeu oubotamially over timt. 

,-, 

i '" -, , 
• 0 

" U 
0 
• , 
0 , 

" 0 • " • 1.5 

'" , , , 
Chick behaviour category 

Figore 11, C:orrdalion of chick beh.viour (in re.erion to being 'll,cked; and co,,...sp<)ndillg 

«art!. "'<pome of mie. w th. chick ,nonn"nl. 

inie!acliom (""here o"e "'ou>, forced another .w~y from 'ht wounJ) occurred on a"<fige 

~.~ times pcr 1(1 ""Dod, ~ma~ _ 7, mill '--- (I;' ·\lthollgh tll<'re were probably f"we, rlUll 111 
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an mcucamo,n of 

deternrun:atlcln of the 

so mean pr()p():rtI.on of mouse 

were 

also when more 

was attack 

was n=36 1 

IIJ e 
':cI 

o 
1 2 3 >3 

r .. " .... :o:: 12. Mean rI"'~",",'~'" --------J of reeClltllg mice at a ona 

Tristan 36 1 minute 1J ...... v ... ,,,. Error bars CI. 

CHICK BEllA VIOUR 

The .. """ .... n·n""" of chick to a attack was rernru:kabty minimal. In essence, it sat 

on nest soft • v,_"""""", ....... , .. ", " ... u ......... , or nTtl .... "".: .. 

to consume its ........... , .• ~ 

9). It app,earled C()mpilete:.tv 

"H'UJl..'CU at were 

Out of 36 1 

when auacJ>.s were UJ.!UC.lW:"'V. not react at all 10 of 
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and reacted 

over 

to deJlbe~atelv .... ",".1~.);'" 

and it renW!lea 

carcass <of' ... .., .. , ...... 

Petrels MtilCtVl"leaeS 

once. The <lITT'<I"'Lrpn showed no 

chick. It was 

The was dead and its 

Catharacta antarctica and 

A 

o +---------,--------~---------,---------,-----------, 

B 

o 

13. an attack mice on a 

36 x 1 

maximum number of mice teedlrJlg from a 

Index of chick is sum of the 
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to 1 minute Time is from 

,,14 .... u.,);I; at 

on '-' ~,~""u in 2004. How 

can we be the W1(lesl)re~ld re:prcldu(:t1 

in the ... U.UL'''''UlVlJ or 

was 

all 

areas 

aOl11I"!lLfl"C1 to be weak 

nests that were U .......... L~'_ ........ 

there was any V"-'."H'_" of the cause of 

in 

mice were the 

Ll1:apt,et 2) are 

the Tristan 

mouse attacks. 

A starldat:d e}cpl~Lfiatl0n 

that 

attacks on bUIrr()Wlnll 

otlISe1~ea on 

that mouse attacks are the 

\..VllU\.llOH_'" that I most of the UlU .. " ... ",. chick 

all years in which their bn:edlng success has been '''~'UJL'~UJ to 

the of to attacks from novel 1S 

The video evidence ,,,,.,,,,,r, .. t-,, as does the nature of the attacks. 

at 

from the onset took 

for them to on 

This IS of rather 
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f.""~;"""'UV,U, """ ...... 'u!';,.Ju" to nncn~!s 

and "' ...... DUe"!'; case as a 

consequence. 

Inr,O--l'pnn data the show that the number 

on 

mlce delDredalte chicks aC(:ordlrllg to 

and does not HU.I..U~iU1Ull:l in 

not ne,ces,sal:tly rn,n<:tlnl1rp an lrn1 .... n'M"' .. 't mouse This 

1S 6. 

1S areas. ' ..... E·p{1·lno- success 

ext)ected W'L"VI." mouse pr!~na.oon 

to 2006. In contrast to 

some or all years 

success was at Green 

bre:edJlng success 

;Ul';,uu.,\..<uu mouse ....... >rI<I,hn,.., in 

sttonl?e:st contrast to \...:r()mrnale 1J~""""UUJIF. 

most 

are corltlJl::UOl 

to two 

areas in more 5) This 

are no 

amount of se~lOllrd-del:1V(!d .... " .. 1.\.,.;0; ..... ", and thus no CIltterenlces in mean del:1S11leS of 

"1-"1;;1..1""". f'\pl;ur"pn Green Hill and (j()mrd~lle. The "AUA.L.I.».J..UY 

COlmp'OSJltlOifi h,Pn,:1PP .... Green 6) is not eSIJeClall 

sites were to minimise en'V1ronm(~ntal dittc!re:nc!!s and maximise climatic "'.&.L ...... " ..... 

mouse densities were similar sites Thus 
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1S satne, are to 

drive to be 

occur at very 

not in success, 

on Green whereas in mouse 

success. 

of between 

to on 

of 

of in some to in 

between 2004 It rates of 

to be COlnS1,del:ed a IJ ..... ,..., ... ..., ..... ri""71f1,O" is most a01Jarient in areas 

numbers of u ...... L'au.Hl'; such as West Point and Albatross 

in HUHU' ...... of 

re(:O£!:nl!;ed as "' ..... 'i)uu.~ in an "'U.IJ"'~i)i).v 

of UalJ1Lali) However are 

~!ler:au:y not ag.!;re:SSl'iTe ...... P£l"t.,.,. ... '" vertebrates. On :Subrulta:rctlc '~'.au.Ui), ,01'·""',0'" 

matter Roux et 

several features 

in which 1J1.1:U~LLU.l y het"laVlIOlJlr is not an ettlC1lent 

grc!atc!r returns. 

UUlU'I.J.U'l<",," content of a one or more 

IruInt··oetre:.ls a'~u .. ;iULy kill most 

7 shows was of 
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This is SUrplt1S1ln2 De,callse ids 1-'J.'UUi<l.UlV 

W(>U!lds on 

in most cases 

are not U.l:t;-i<l.'uallHC;U 

to 

nature to 

same 

f.'''' .......... of 

or were 

1"\",11<1-';'P rI,ffi· .. ",'ntll" to most 

attacks 

at Green 

to a 

may 

in 

to access 

apl)eared to CUlllWJUC 

Wt:aJ5.ClIit:U state, at Green 

aJ.UllUI.u,vn this may 

where nests were :slI::;llll.lI-~Il111Y more 

was a ,,,,,,~..,.,,...,,t1,.. 

at a mu:llnlW1l1,. 

was not even. The fact not 

some 

to l1l1.aI-.llililg mlce. 

mouse attack on 

cause of 

not 

mouse 

loss of 

tnlll0lt1tv of cases, mice are IJ.I:'LJUi<l.U.!y 

or massive infection. 
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~".UOU! co '",{0"11" JO .'41'U.-nUr -"-l' p",nn ,pltp, OO""I,\l~\ P""''l' lO r"lP "m,Jll~u,i, _10 pU1~ 
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"0Of').\ UO p,m,dv." '""'\ O~lW 
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''1''''£0 "Oll"'1W m.,,,,J, 'OJ ;unl"j jO >teL.lled I"Od"'.l-O!l'OS f J."J,,[) 
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mle" b<OI ng h1j?hn wh", men mic" "'~rr ot ,h~ ",,,,,,d. Tk d~cr,1,", i11 imffl!l!}' ,,~th >., 
mice is 1'"",.bl)" d\>e '" h".,ircd Ke,,,. ~"d " """ ..... .J c",,~,.,titi"" " th" "~,,,,,d De .. l"(~ (hi" 

wi,"" "'''''' """,(,",'ed 'nv",nptin~ !he "'ou<),1<-d dud:: hut ""t. j"ln~'ll ," lI'e It!~ck 

'uq..L"'InP"j. O(!("fJ .. ~~,~ HI} 'lhi, "'!\I(~.<t. ,h:u .orn., UUtt Iur,,~ an! 1('1t'I,e<! h" .... to :u:~"'" 

.he ,,-uu.>d. '" t,~ ,.llIbk 10 ronlp<1~ f", ~ 'I'"''''" ~I ~ ... ·ouod Tho: dIl,. ,htl\1;1ng mou"" 

"'I1I~ ""'1""""" .nd II", 'e"'p" .. l de'Q'e-a~ in ~rum·"mc ~f"" ~ <h,<).; m",n1 "'u, !:>t. 

;''''rprrr..d '" "'" "i """ way'" 1, W" k! be' ~tgllN trn.lllll<e p;tn<",lly Ix"'"'''. In'',e",,,iucl)' 

. "climoLi' ed In th~ rll!mmanc(O (Own" ~< WI\<: pn"IgI~,<crl, •. nd the" porroprion of th~ 

'><'>C1>.lod ,-hk ",mL Jo..,'Il . .'.loti".ti"" '" Ie«! may . 1'0 h",c UlC!· ..... cu " .. ith time "' ,h~ 

wOllnd. ""' .... (,,1.1',11<"<1, bk.d mO,-t: .. ,0.1 rOO<l 1I,"s b"",,",~ ':0..<"" I" ""'<"<.... 1l"""·C ... ·L'C. 

ald~ th~ f'«l .... "c~.,( <Urt.Io:: "-">-pon>.cs of I'tIIU d ... ~ over ti" ..... , .... rang<o did I>OL 

S.mng ",,,,Ie ..... I">1I ... ~ <'Omi'1U<-d ~lroUe"Ctll th~ , tcO<dlJ>g ,Y'gurc JT,. poo..-iW,. due to the 

at,i,·.l of 'J):oi\'~' mar.., ~h"'"gholll tI,~ 'e"o<o.Iult~ A"oth", ~pht>a"')f1 I. tlut Jnl<~ k-.,( 

P"JnC ro <l1"k 1p.:1lL th~ m"", nm, .tra<k,ng. ll'" th~ mO';( b~ndi, f,om lh, ",""undcd 

. ll",,1O" ,n d Ih"" ... ~'c Lno" mount"'; r<, "0)" .nd "",d. 

r n conclw;i"n. ,hi, ... Ilnx of ~'" fi"'t lIl>«Ilnw>c.al L~"'KInux. ,II .. , """-" (>Ill Slt<:«-SIfUllyan .. d:: 

.... btr-d c1\l,k~ md ........ g Ih""" of .Jbo~. The (11110", "' ... ' uf T n,t"" .\Ibotro.. duel<. 

,,,'Ce u",,,,,.Uy h'W' in ~n Y"'"c, f", wlnd) bI<"<'(\ine "'=,. h •• "':on ,wed, anu ~h. 

ul1eoo<Jin"cu, "'ilh i",:""blc-comp"titi ",, or ,,~,und <1k,. yet 'Om~ llue. iPP~M anmncd to 

",,,und. hut d" n'~ p"-llI<:!pllC in omoc).;; :w(l '''LlI arP""," Ti,. dCrl"~ n(J we'<" bc ,,..!iU f""" 

tile .m.di· r1>e rort< "" "r nttcb tn "m" lntl '!IIla • .--e r,-"d,tc, .. hl< or rh<-. l',*'''~ ",-"Ie. bm 

3", Iocallr stoc .... lnc. ",ith 1'1() dJ,ccrntbl" <ClliO<Ij lor !IIi.. In;;orne oi,,,, n" .. t dlit\u, Ji....J yet., 

.om<""il3~ <"OI\-,Tt,IJCId!r , ."me .,,""""" ... "''''', he."g H't}· d~ <0 chJeI<~ "111< ""'1<: ", .. ded 

=11 hll<.J (.nd ,hu! plflum>bly "~II,,n ,h" humo .... '/:e oi ,wlck;",\! "IIC~), IIOd d.."'plk 

a,t,< h connnulnll cl,e"Whe'~, In ch"p ,~' 7 r P,,"'Ol1t "m", lIlOIT 'p<:"d~Li"e ide~s lhot ,-"uld 

"'''pLnn ,o!!", of lhe'" p~ Lk'''' , 

-\ngcl, \~ ",,0.1 J. Coopt"! 2006 .• \ ~iM>.' or II>( Imp ........ of intruducrd to.lulll "n the ... land> 

of T ';"-'1' d~ Cunha =d C;ough. RSPB. e:.p.: T Ov.'Jl. 
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CHAPTER 4 

Population dynamics and trends ofTrislan Albatrosses on 

Gough Island: causes and consequences 

Previous resear<:h <ugg"ned negati,-. population trends for Tn'tIn Albatt<J5,.. Di"""ti<a 

dabb.~",a on Googh Island, citing low adult survival and low breedrng success as causal 

factor.;. Her. I updau, and rea"eSS trend, with new data. Brettling 'uCCeSS from. four 

",''',)<1 avenge, at !IIO£t 32%, hut in three of those yoats it was at most 27-2S"':I .. Tbt 

number of fl. dglirtgs produced has decreased a[ ~ ro.te of i'a 1% per y= ,ince 1979-1982. 

Th. 19511 population e, tirnar., "Pp".rs to bto unduly CO<lS<TV.ttvo, and a r.a"e"t1l<nt u.tn8 

the moM rehabl. d/I."" mggcm .. negative tn:nd of ,d 1% p<r year ovor SO rear<. Th. 

e,timate of .llnuo! adult .urnv.ol i. r."".J d"",mcanb to ,,' 910/ •. Population model. ate 

used explore likely demognphic land, lald.r scm.am of proportional and o.dditiYe adult 

and juvenile surv;v.l, using eombillations of optimistic YS obs<rved estimaros fCl< adult 

OUfVivalond brooding mC~." . Com.rutiye in~"Ub,-,or coun" and the model <ugge" prcsont. 

d~y adult and total Tristan .-\lbatro," population. are approximately 5400 and 1130:1 

individuols, "",pectivdy. The most optimistic mood b.Std on current estim~t., of ~dult 

survival and bneding mo;eso ouggest an onnual growth rotc of _2,8S~'" with the number of 

breeding mempt' likdy to decrease 10 '" 50! pe, year in 30 years. A stable population 

would require breeding ,neeess >100% or annual sut"Vinl >97%, A worst-cas~ scenario of 

additive (vs proportional) ~duh moItll.lity ""d chick failu,e, flOm """""" predation p,edict a 

Cltastrophi<; de~ro~,e, with extlnc'tion occutting in Cd 2S year., The model. wete mo", 

son.itiy. to adult ,,,,,,,in!, but obstrv..J ley<1s of breeding 'UCCeSS ar. .Jone mt1ici.nt to 

driv. populotion decrea.es, Thus if the conser>-ation st~tu. of the Tristan Alb.tro" i. to be 

impro"ed, the impa~ts of Ii,hery mortaliry ond mo"", predation muM both he addre .. ed. 

An historical accoum !'tom the 1880s descnbe. high level, of ~hi<:k foilutes, and Ihi. is 

interpreted as evidence tha, mouse atta<:ko have o<:=ed "t "gniliQUlt 1",-<1, for >120 yeat, 
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Introduction 

.\lbauO:l'" U~ >come a~mple! of ;': •• t\rCk<! ~rl1IIUk, with high ~dult SUtVlv.l, 1",," 

fecundity llld ddayed .. xu"l matunty. As R con • ..,uo-ncc, thrir <kmog:ro.phic 'lII'illllll<:t to 

J.,we",d .dull ,urviya\ i, 1">01" (\X·cimer,kircl1 & Jouventin 1987, C",x>U et Rl. 199<.1; 

\\'o,m."l"",h .' 01 1997, C ..... hbetl cl RI. 20(4). !be unpo.c! of Ionghrung ,m !clbird 

popubtiom was lies! de<cril>c-d '" tlK" bIt 1980. (Brothers 1991). TI, .... ,n.r Ilb.u-u.. 

lnonA~1y from fj.1tety m~ ... crior .. h.., ~ Invoked to CllpWn de.=...,. u, vimWlf .~.<:r}' 

[>"[>ulau",, uf U-tb (_ ~,.".,..) ..Jbauossea (n .. ·.U :1S f ..... """'r nv,Uf.flj ... "k ..Jbatro!.s 

~pecits). ..,d .. e<.n-llktt.:l the mOit tmponalll COl'stTY.tion tIvaol '" ..Jbal~" 

(Wtil11l:nktn-h & }ouvrnrin 1987; CN,.,dl d aL 199U~ d~ Ia /It ..... &. Kt"Y 1994. 

Wtun<Mlrch et oJ. 1997; Nt! 01 al. :!OO! ... b: Cumben <l oJ. 2OW) TIle onIJ' o.ht, 

Ilgn.ficant, hUm:m.vectOlcd c'ule of ClorWUy .. paned for S<;.:.lhem Oe"lll Rlb~UOi!oeS i. 

diseaSt, recorded in Tmfun \"d1''''~OOi!I.d ,\\ba!ro .. ", Tim/am",!" ,arldi ,," AINtcrdam 

Island (Wcimen;kirch 2fJ04). 

1.Ian<l •• "dctl\1<: bini ~ ."., amongsl TIlt mo.) th ..... l~ gn,.".. of b<rdII in the """,rid 

(BJldLfc [ntenuriotul 2fJ04). s.:.-.rol f""«In underlie tllli p:Ulc<n.. !-in!, mam.ma!i. n 

p",tbt"rs hl.", br:cortk. im'2Sl\~ Oil .h. V". trl2jQr1IJ" "f '.bnd. around die """,rid (l\1.ad:bum 

tot :>I. 20001: Martin. co aL 2U06). SeOOlld. omul.r f."","" (IUld pamrularfy Kabiro.) are 

(.unou$ly tD·.."uppe<i 10 drf~d thCTnloe"·d "1P"''' u'''>SJ<"e p~lon (III ..... " .$: .-\Wfl50n 

1984. Atkin..,., 1916).1"11;.0, .moll po>po.llll"'" S;2.1 :Itt typic:al of .mglt."bnd (n<iefNCi, 

",.1udt IUC therdOl. mhettntly sU!«}lWle 10 (~tioclJ<'" (EI>=m.n d ..t 1'n5: Simberloff 

20(0). Thus, from. COll.erv.tIOn p,,,,!,,,ctive, Ill.! .loll'guom 10 be a "ngl ... "lonci-endcmlc 

~.b,ru "peci... Th. Tri""" Albatroll Di-'ea ddb".,/fa hiOlOrict..lly bred on Tnlt:U1 tb 

Cunha, lna= .. ibk and G<JUgh I • .bnrll. bUI human. ""d thcu: COInllYI .... l ,nvu,v. 'pfCId 

.u.rI'( dl. Tn .. "" d:t c..",ho [>"1',,1.1.IIon fXIloct (Angd & Cooper 3lO6~ !be lnac«f."bI( 

lflond po(>J[a ...... Iw; IlUmbetcd <5 p ...... ,inc. 1950. Th. c;run:ucd nu:wnum pro<lucuVlt)" 

for thIS popubrion In nin" \'catS 01 monl~ .mc.. 1?ft2 ;,. O. 78 dU~ pc:t yrtr, uldudmg 

th,", v""" In ",hid> 2eIO chicks "' ..... n,,~ (K"" a>o5);." "annO' bt «IIUldenod ~;.bIe 

·n,,,, Gough bbnd flOOII· ouppo<l" >9?'\'. of the global popuboon, "",b"l1: t~ 1n.un 

\\h:!en- lit fod~ a smgJ ... i.1and endrm... Pnu, 10 m.. srudy, Ih ..... ,,,,,, Il<.I uneCjWY.>CiI 
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evid.nce tN.I mice posod. threal [Q ,eabird, (r"',jev;...d in Ch~plOI 1), and little attentiO!l was 

given [Q the patenti.! impact.' of in,,,,,;,-e . poci •• "" the T ri.un Albatro"" ,ince ",icc are the 

O!lly 'ntroduced matntn.l "" Gough. 

,\Ithough \,('eimerskirch el 0.1. (1997) orgued coo:rectly that a 5% drcrease in \Vand.ring 

Albatrm. D;"""dta =1"",' br~tding .uccess would have. negligibk impact on population 

growth, ~ population model by Cuthb.rt et .1. (2004) .howed that a d.= ... ,. >20'% """ 

oufficient 10 c~use nego.rive population growth fo< Tnstan Alhttos'co. Chapter 3 present' 

mndu, ... ·~ ","idenc~ tN.t mic. are causing wKiespread momJiry of Tri".n Albatro" cruck. 

on Gough "bnd, and tho.t tin, h .. , occurred in ill four '.ason. ,tudied. In tin, chapter I 

upciale Cuthberl "' 0.1. (2004) ,,~th anotbcr Ihree rcan; of br.edmg succ.s. data, four reor, of 

inruhtor CounlS and mark-ttc.pmre cio.r:a, ond five year, of chick counts. 1 re-~stim",e 

recruitmenl ogc and ~dult .un~",I, the Iatt.r being a critical plrllII10tcr 'n albarro« 

clemogt:aphic, (Wenn.:rskirch et a1. 1'197; Cuthbert ~t a1. 2004) • • nd ~stimale for rhe lim tim. 

the tnean annuol bre.ding , ucc.", the ~ult population ,.j;,:~ and the total. population ";';e. 

The new data allow me to dCHlop ~ more roali,ti.c and rob""t populatiOfl tnodcl than 

Cuthbert ~I al. (200+) w,",e able 10 achieve, affo<ding gr""t~r potential for exploring 

demogr:aphic scenario<. Rejmerpret~tion of historicol d~t~ in th~ hght of rhe", findings 

.now, a r""isi"" of Cuthbert 01 al', (2004) .,timal. of the annuo.1 decrease in the population . 

.\lelbods 

Stut!! "'u 

Tri".n .\1batr""s~, breed in .heller~d area, .."d on the slopes of vall.,-, abov. cru, 350 m 

C(lfltour on Gough !.!and. Peak laytng occurs in January, lutching p"aks in March, and 

fledging occur, fmm Novctnkr 0!1W"ltt!. (Cuthkrt el.1. 20(4). 
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ChHplet 4 

• • 

Tarn Moss 

• 

o 

Albatross 
PI";n 

Figure 1. Cou", oreos for Tmran .~ lhorw",",> Oll GOlLgh lshmd. Don~rl une> lnrlicar. 2i~1 111 

'I,,,tan . .\,lbHw,,6 on Gough lslonrl .ro count.rl U<lnp, ,can count;;, dOllC from rid~~[('P' 

or "antage POlfl!' <l<lng hinocub", i(lllo\';lng Ihon el 01. ~2r)Jl), who "how,", ,h~ ",li,hility 

of se.n coon" ,-."u, !"'"ounJ com'" '" be ..cry high. Groonrl counts lm'ol", w,lking 

through On HreH onrl coutl(jng Comp]"t~ ,c,n "our!t< of incli baling ocllLJ" (lOtluary-JI,joreh) 

w~re done ill :XoO!, ::014, lOX, anrl ~(j)7 onJ a p,rtial collnl in 2C>()S. Coonts of tlear­

Hedging' chick, h,ve h."" conJuct~J L"twe~n SeplemGer-:: o-.·'mb~, ;potoctically "nco 1 'n') 
anct ann\l~ll\' ,ince 1m. 'I h~,. ",unls are "'lui"ol",,! to 0 moxlmurn "<lim,,"c of 11cJglings 

')() 
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\~I~UJ,UCLI & Sonuner are 

mouse chick counts 

total annual bre~edlrl.g 

LU,>ALl",UU br,ee(11rlig success. counts ret)reSe!lI nJ.aJru:I1Wn eiS1l1nates 1..1"",-... ,."", 

mean 

COml)elJ.s~lte to some 

<:'P£""'nt chick count. 

U.LO""""'J~ success was .... 4JC .... UW1'.o;;;U 

f.'.L' .... >\.u,- .... "y value orc~e(11rlg success was 

1n(:ooJ.plete annual counts 11 

it to .L1"I-' ... " .... nlls:S1n.g 

rCl,eCleu; TRIM eStil.11J.a,tes are u""'''u ....... 

counts 

I 

one 

two TRIM 

tec:hnlqlle was errlPloVied, .. ""t·P ... • .. rI 

counts 

more 

tn,>thro£1 ttnnntp" eXlDeicrea counts in ... "', .... _ . ..,,,,, 

was count areas across 

actual counts was 

most 

counts in 2004-2007. 

1979-2006 were COrret3ltea 

chick counts to p"rHT'I!:ITP 

("\1"\"". .... ,I>'rI o,re;edl.ng success on briee(11rlig success 

orcee(11rlg success was To assess which 

I counts 
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UP'·<>O-.~" were used to .. UH .... " ... "''- ,..,,,,1"4 .... 1"1<> 

'-""~"l'~'- was I.-<U'I.-W'U"':U over 

All were peJrto,rmled ap1Prc)p!late, means are 

SE denotes stand:lrd error CI 

I the to the 

on the mean were 

and success mean 

because data 

are either absent or from too to be 

as et 

and were from and 

data from 

was the MARK & Burnham 

that bred at least once and were used in of 

were in was 

from all Two were tested constant vs 

between years. were 

first 

for in the 

taken the MARK model 

was survival was a flxed not a "LU''-U ... ''Ul,-

92 
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recruitment was estlfllateO all 40 oallue:u as 

are, two sources error in this estinlate. are 

too few years data to ..... 11"' .... 20 years 

Thus some recruit but are not accounted 

was over 22 

years, and it is that some breeders were not J.ClJ."~I~"U in their flrst year, Ca1.:ISlfllg an 

The .... < • ..,..,""'''1 .. .... ............ ,,,"',..,. errors is unknown and I cannot 

to UJ.<;CU.Ul~ site was ch,ec1ced from records of 

.... ~,>(.".'''..,',.nr were recorded u.L<;"'u. .. u~ elsevr.'ne:re. 

is 

immature ~'''''''TI'T'' is unknown for Tristan 

on 

between 

aSSUITleO to be 

to 

means 

same as 

of 

at least once in 

Immature 

elIlJ.erSKl:[cn et al. 

number 

itlClAU'1J and 

et 

mid-

was 

success 

success sister taxa on islands nest-

Elliott & Walker Walker & Elliott 

v<U.laUl .... as for ext)ecteO h .. ~·pt1"" 

b!(~edlng success 

success, but from 

take a year and 

return to breed 

from 72-85% and Weimerskirch Thus in 

pr(m()rtlon of non-breeders ............. " ..... ,'l<'. to 

breeders to non-breeder year were 

I pet'totmeO a 

on rate of two on 
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For random were to be 

... u,u. .... u,l'; direct cOlnpan:sol1s hph1ITP~'''' '''eLu,wauu.u". 

l:'op'lIlairton model: 

The was run over 30 

2001 ll1\;UU<I,lUL 

one was 

were 

asswned 

used to 

The 

returned 

to 

a 

occur 

and 

where 

and 

1-5 and five immature stocks 

an and no 

success. The 

a 

The 

decreased 

llU'U<tlU!.C birds rec:rwted 

occ!eo.ers de~:re:ased as a 

or, if SU(XeSSIU 

and move to 

to become 

year 

because that estunate IS rI"f"l..,.~'rI 

On 

whose attlemots 

movement out 

iJ ...... ,. .. " ..... " do not have SUI[llC:leru 

be 

Bat 

= 

t can be ext)resse:d as: 

La.u~~~, Risrecruitment 

L ... LLLL.llUl'; to 

94 

immature 

Xis 

6-10 

or 

census. 

was 

were 

same 

it is 

between 

two 

mClrtallty lrelPceserlOlllg a 

an 

most tall.urt!S 

to 

than has been l11L)UIC:lllC'~' 

Wis 

breeders a 
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year Sis survival. twas p'O'ITe!'flea 

a eXJ)resse:d as 

N= I xS+ -w; 
where was 1800 1S the movement of N to 

to the number a " .... "Lll"'1". the est1tl1atect 

of take a year Weimerskirch 

as 

x xY 

Y is a l.~l!U~)H! HUUUJ<O'" with a unitorm U!O.L .... UUUU'U 0.72-0.85. 1S 

from B to Nat 

was a function of bn~ed:lng success exit and 

the nrr'n ....... t1r.n of failed bre,eders that a year Weimerskirch 

ext)ressed as 

= xSx + x 0.25 

where P IS a a 

from 0.6-0.8 or from 

the random U ..... AU' ... ,"" 

the bre:edlLng: success est1tl1ate was 

mean of n"p''i'VF'rI ..... , .............. ,'1". success. The and 

bre:edlLng: success was 

used. 

number 

a function of bre:edlLng success 

as 

x 

The ] and immature I 10 stocks where n1.5 = 
and n6-10 = The of from one to the 

next as at time twas 

at factor and 

exited I to the recruits R into 

than immature or et 

al. so for I S a 0.837 to the 
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... ,,..uu,,.,-.,", 80% annual 

xSx 

x 

-5 = 2222 
1=0 

1=0 

-10 = 1145 

To detlem:une the unl)Ol'ltanc:e of 

;:,cenanlo A: exoect(:d 

::;'cenanlO B: expectc~CI 

The at t are U'-.''-L.LU''U the J.VJU.nNUJLJ;!. 

1] 

and mouse 

were 

(expec:tecj) values for two pruran:1eters 

",v.,,,,rr,,,rt breedJlllg success 

h<l"· .... r"·rt blree1dln.g success 

h"p'''''''f''l1 adult survival and pV'"lprTpl1 ore:eOJlllg success ""'.'aLA.'-' C: 

u""~J~~.uD:nh<lp'~~rI h"",.-.r,,·rI breedlnlg success 

under each sce:nano and the mean each U'-J,au,,",u 

The use nature 

rrt",",,,,,,h rates, I 

means the 

and success, 

includes a senescence or 

as or mouse 

the to 

is 

the 

and et al. I 
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u,,-'''-', ......... u constant, d:ensltv-ln(letJlend:elnt severe, 

success 

n .. ,.U."",U and 

llUll V JlUYii:U" removed 200 and LMremoved at 

J..4L.''''''''" which over 30 iterations aplprCIXllna1ted: relative abundances in the dltterent stocks. 

de:nslty-ln(1ep.endeat mouse n ... ~r1",T1n,n I reduced 

rt,'· .... 'nh in 2001 (1744) 30% (to account 

used as a fixed 

In(iep'endeat mouse n .. ,~rI",tll.."n 

Results 

nv.",n,'"4''''' brt~ed:lng success was at most 27-29% in 

..... 
o 

r"""IT",",'" 1n a mean success 

900 -

400 -i--------,-

1978 1983 1988 

2001-2006 

1993 1998 2003 

Year 

was 

and 

and 2005 

to 

2008 

2. Trends in Tristan Ub:atr'Dss u .... "'l".Ju..L.,;" on 
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1. counts and on 

and success. 

for counts. counts are 

1979 1980 1982 1999 2000 2001 

Plain 168 160 74 89 110 117 52 130 158 

Green Hill & 

84 265 89 182 85 138 179 169 139 

False Peak 55 107 22 35 59 20 33 

113 224 19 128 120 35 71 53 

13 6 5 8 9 9 7 12 5 

Taro Moss 37 42 15 13 12 16 32 31 

Peak 68 70 15 27 6 12 21 56 

WestPoint 260 255 79 174 195 85 145 

Total 792 661 798 1129 318 656 463 634 516 562 620 

at 27% 2933 2448 2956 4181 1178 2430 1715 2348 1911 2081 2296 

at 70% 1131 944 1140 1613 454 937 661. 906 737 803 886 

Actual 

incubators 2400 1869 1366 

more were 1979-1982 1999-2006 

1), was no 

2003-04. 1999 and 2000 were excluded a 

U test a the two 

was 750 

to 575 2001-2006 to a mean 7.6 

per over 23 
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counts are 

text for 

2004 2005 2006 2007 

23 17 12 13 

Green Hill & 
700 486 363 (401) 337 

430 325 294 283 229 226 

35 338 210 197 142 

Peak 10 129 74 (90) 63 48 

West Point 35 918 694 724 473 422 

16 153 166 130 103 89 

Tam Moss 0 35 44 38 

1226 2400 1869 1458 1271 

mean Hill and 

counts make to to 92% in 

The from 1130 in 1956 to a 

mean of 607 ± 77 a mean 46.3% over 50 to 

an decrease 0.93 ±0.136%. 

The DeSir-In MARK 

annum 

constant '''UVlv:al 

were not 

decreased from 94.2% 

2006 3). 

constant and 

was estimated at 0.9096 

.u,-,u", .. , of trends in 

well separatea 

I nr.",:.,,,.,t the results of 

be treated with caution. 

"" .. ,,';,,01 was ""~'1"<I'_rI over four pe!lOCllS. the 

99 

in 

similar AlCs to 
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3 

The 

1996 2001 

lQ-'i1H:i1 movements 

2006 have 

count areas. no aCl]!us:tm1en1ts were to account 

estimate of adult survival may be 

mean 1"P(,'M'lti"n,Pf1t 

........ -
-" ........ 

". 
". 

was 

'" .......... 
" ........ "' ........ " .. - ~ .... # .......... 

. , 

'. 
'. 

0.75 +-------,-----,------,-------,-

1985 1990 1995 2000 2005 

ona 

CI 

model 

scenanos all estimates 

Diomedea success 

with 

rates are The was 

100 

CI=80.4-

95% 

6-20 n=40 

were retrar:~ped 

were ..... u ..... "' .... 

to 

to 
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e.g. 

when 

rate at 

rate at brc::eoers moved to 

at 

IS 

\"'uu .... , ... rr,.,-w.rth rate = 0.09%, 1bis scc::nano is what a 

on:ea:UlI! success 

iJUiJUJ'''UUH decreases. 

due to mouse is alone SUI:nClerLI 

rate IS 

''''''''71"m:1I rate was used in 

order to reverse 

bre:edJlng success 

and annual pr()OULCtlV1 

The under this ,,'-...... , .... \.} 

within 30 years. 

survival and br~!edl11,g success, 

assumed and 

I11t~!raCtlo!ls and 

in contrast to ;:'c(!nano 

brc::ectUl,g success as a 

was more severe than ..., .... ,,<>0. .... '" 

on 

and bre:edJln,g success need to .... nn,",,~:'P 111 

lIDpacts as 

101 

Scenario C: annual 

lowest values 

rN"r,"rf"h rate 

year 
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mean 

300 

n=50 to 

S(%) P(%) Mean min max 

95.6 70 0.16 -0.30 0.66 

B 95.6 32 -1.09 -1.32 -1.19 

C 91.0 70 -2.50 -2.52 -2.50 

D 91.0 32 -2.80 -2.86 -2.83 

LowLM 95.6 70 -1.14 -1.03 

MediumLM 95.6 70 -2.40 -2.46 -2.34 

LM 95.6 70 -3.39 -3.44 -3.34 29 

LowLM 95.6 32 -1.60 -1.65 -1.54 

MediumLM 95.6 32 -3.54 -3.57 -3.50 28 

LM 95.6 32 -5.20 -5.30 -5.09 19 

DI S 95.6 70 -1.41 -1.46 -1.37 

DI LowS 91.0 70 -3.00 -3.01 -2.99 

DI LM 95.6 70 -4.27 -4.33 -4.21 23 
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ore:edJlflg success I-'vIJ ...... '~ ... v'u cn~r"',rth rates for Diomedea exulans 

All data are pt:lcct:lmagt::s and of accuracy is PU""'OllH":U as 

D. 

D. [e.] 1994-2004 95.7 74 +1.0 

D. 91.0 32.3 

D. Crozet 95.6 72.0 +1.0 

D. 1966-1981 90.5 -8.1 

D. Marion 1984-1999 94.2 74.6 +5.0 

D. 1961-1988 94 64 -1.0 

......J..U'A<UL et al. 1990 

'Modelled estimate 

If amiem:t: of mClrtallty IS 

llW';:;Lil'-U'-'U;:' each year, The mean UUJ,UU'ICl. <lff'· ....... 'ti ..... , .... to breed from 2004-2007 was 

1612. The value to this in I-'vl-' ....... '''u'-, .. model under J'-I:Ul:l~lV 

mean 

I-'VI-'UJl<tUV" was 

Thus 

lUVICL"''-U' ... U;:' under ;:,cc~na,no D was 128 adult 

l""jll<tl.~;:, and 267 females in all il~:-U.a;:'~'I::S. The tmpa.:t of additive on adult survival 

IS in 5. Initial <;:""'iT1U~ were 

seven years ''',.,,'"'''<>, fell current est1111late, 

occur well an rate IS 
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3000 2500 .. 
Scenario A 

2500 2000 

2000 
1500 

1500 
1000 

1000 

500 500 
ScenatioD 

0 0 

2500 2500 

2000 2000 

1500 1500 

1000 1000 

500 500 

0 0 
2001 2011 2021 2031 2001 2011 2021 2031 

4. a on 

lines are means 50 ".LU.U-"<I. .. ,JU" 

counts. 

200 and 300 

ore:eClllng success. 

and worst case, """~"'""I but Medium mClrtal1ty 
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1, T 
091'···· •••••• ! . - ... 

• • •• O.8l· •• I 3,500 - 0.7 . • 
Ii) 

~ Q. 

0.61 •• = 'e i ::r 
::= +2,500 R" 
fIl 0.5 ' a 

0.4 ! ,2,000 Ii) -fI) 
0.3 -

0.2 1 -1-

• 
0.1 500 

0 0 

0 5 10 15 20 25 

adult '" "·""'7" rates and a 

or Tristan 

was set at to 

was set at 300 year and mean I-/'-'J'-"R_L'V".V was 32%, 

and 

interactions I-/UI-/UL4U,UH underwent 

very decreases. The most extreme "'''''.U<LUU as 

19 years, a mean annual O'1'r,,,rI-h rate of -5.2% and mean tmle-to-·e:x:t:u:1lctllon ttl 25 years 

aenS1W--1nIl1el)etla(~nt and occurs , ............... y 

at un~u'.ll"U rates, time to extinction years should 

To <o,,,,.u.U4L<O of detlsltv-lt1de-perLdelnt I assumed an 

mean of 30% of nest were not f.1.L ........ "L.UU in 2001 

ac(:ountc:d for ttl 1220 chicks_ 

,.....r""j·h at low 

IHLIl:UlClllY will cause a 

f.1Uf.1W'''U.UU decrease_ 

additive adult were as 

a worst-case " .... ,,;U<1JLAU, a decrea~>e (-4.27% 
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~ .. ,.'-.. , ...... zero in 23-30 years, a similar 

et 

much lower 

bre~edllng success. 

llVlI:O-jL:>li"UU count 

The 

were UVLaL .. ", u"',-a,,,,,, bre~edJlnll! success in 2001 was 

be 

For ex~unlple, mean 

U~k!',o;;"Lo;;'..t., or were rpII",,,rtpl1 

bre~edJlnll! success low 

be estimated. count rel)re~Sejllte~d. 

a 

not 

to 

• .uJ,<I."""J"" 1S a ble~nr.ual DreeQ(~r other 

pr(>Dllem was ex:ace~ro:ated. 

became 

but may return 

mean bre~edlng t,.p,m"~n,. .. r 

In 

bre~ed.ers that return the .v •• v.""u.,,, 

more 

to 

the 

"'''''.Ia,u"",,-, year if 

the year, 

taxa to P.;:t11T1<l1tp pe:rcen~Lge 

take one or 

In 

UH;;"UU'~ success in the 

than a 

ore~ed.llng success. Table 5 surrur.lanses 

in 2004. In 

are more 

but two 

the 
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Tristan 

COjmn,at'f~d to those ,._.n..""",.. a 

NE=No ...."".uu<"c<:;. ill pru~enthe:ses u.'-"u" ... c .... UUU',U'-l. 

Mean success (%) 27 32 

Mean 9.7 (17) 10.1 

NE 5400 

NE 11300 

(%) +0.3 to -2.8 

1956 (%) -0.62 -0.92 

All the at 

brf~edLng success all recent years are much 

than taxa on pn~aator-Irc~e & 

& are low to cause a 

the u .... 'uu .... ~ 

than it was in 1979-1982. 

with ca 1200 

~ .. "v,.",u the 2001 count was pr()ba,bJy 

relllaOJle estimates 

The first count 

the Ortllltl1olOgtc:aI 

almost ....... ,. c .... 'u J 

time. How this came 

a 

can UlSCOllIaj~e 

ill a uu .. uu" ..... ) 

107 

to 

year ill 2001-2006 1S 

.. .. _~ ... "."J~ counts 

2007 than in 2001 

confirm that a 

was ill as 

over 1200 

at 

of aelnl-'PO,pUlatl,on 

CllInaIlC or other events that 

et al. 

in the uuu ..... 'I.-l." 
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in 

of low bn~edmg 

undel:es1llmtate of the average ...... , ...... , ...... 

there is a 1956 count that cannot be 

counts concentrate over 90% of ill areas: 

Green Hill 

36.8% 

an 

brc~edillg areas. 

This is 

coJlonleS on 

" 
nn,<"""",pn in 

"r~IP"''''<>~ in 2001-2007 these same areas account 

in these areas contrasts 

~""' ... ~,~ the .... ,"'u,u ... ,u"' ... 

occur, it took 

one genClraolon 

there is 

Diomedea pvp"',.", •• u"" 

the rates of movement, once a on~edmg 

pr~,np,rn,rp \J'U~U~IU~U & UJ'Plnlpr~klrrh & 

sub-

an unllke:ly e:"plamltlC'Il for anc)trutiOl1S 1956 count 

account of the 

of the West Point area at that 

extreme western were 

with ca 1 % of bre:edJlng 

are 

reasons to trust ac(:ur:acy of the 1956 counts in 

200 

reconcile 

I are 

his estimates from ", • .u,U~~L to 

our unae!:sta,ndmg of the 
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3000 -

1500 -, 

1000 

6. httelcts success estlm.atc::s 27% 70% 

on estlmatf!s mean ............ ...... on 

2001 

mean \ trllangle 

How been 

one assumes J.'-~''-'J.L'''UL mean is 1140 

mc:rea:;e to 2400 

...... r'''rI·h rates co 3% 

rate to be 

:Scenar.lo C), the model ... t;;;\.I'-'J..L'''''' 

success in excess success even years is 

I-IVl-lu ... uevu ch:an~~ec1 to 

2400 or -1.82% if it ch:an~~ed 

to 1612 2004-2007 incubator --.. - .. ~, 

census was an UUU'-.L'-O'UL.ua, • ..:; 1956-

2007, the mean incubator counts u.u.'U ...... " ... Ul'; at 1% to 1979 

bn!eCl:Lng success 1S 

range on \JU'U~l". Thus it is Dre:eOllng success 1970s. 
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There is ...... ~""'O'U"'6 Clrcutrlst:anl:1ai eVl.OeJ:lCe 

on visitors in 1919 

cause to comment on 

comment that "not 

more are 

of 

was 

of an he 

was survival. Comer also 

but must 

occurrence for hinl to 

are is more recent 

of 

which co-occur to 

cause low success Comer most 

carcasses or or no 

to nocturnal mouse or 

were U;;"I-'UU"JUU; 

on other 

et at I nn,,,p'I"<Tf"l' one non-mouse A."",,,,,,,,, 

Tristan have HJ""''''' ....... U.'IC effects on 

o-rr,,,,,'n rates for more than a ......... u..LV 
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....... L.u .... ' .... n ..... , ......... , to .. <ttHT.<>t .. the 

are thereiore I it:':'Wl.";;U 

The stock was set at 1612 

UJ.\;;,"U.U!~ was co 3000 in 1970 co 7000 in 

and mouse Ul\..)l.lllW.lY IS 

1..l", ............. " had a constant, 

a 

for 35 

low 

are to HU''-lUitl..l,jU:' in the UUJ.HU'''l. 

thus 

between 1999 

the 

2; see 

r. .. t~IT"''''' 1999 and 2000 

dVI:larruc.s, as seen in 

factor of almost req!U1r1eS additional eX):llarlatlOn. 

as a .... J..U.Uitl!"" event that 

Orc::ed.:ln{! success in 

Nino may 

Southern Ocean also show 

Because of birds that "rt,,.,,..,nt,,rI 

ill 

a 

cause ... "_.L .... , .. ,, ........ 

EI 

to 

ne(Jgeo a 

in 

count in 2000. If mouse 

this success. 

l.U .... uu"U'-,l. counts ""r ....... ""'t that 2001 was a sorne~.vh:at ... "UJLU .. ~Ul.:. year too, 

eXl;Jertel1lC1flj:1; "1[,)()~lt'-;~vt':r:I!J't' u .......... uu,'l<. a1tternpts as a SUCl:ess in 2000. 

IS current estlffiatc;:s survival for 
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cannot 

four years of WIIO!e-1Slana br(!edLng success, 

of 

21 

years 

some 

lffipllcailOilS of this are ,,~u ... ....,. .. ,. 

are 

these lm,nl",nu,p 

than was estlfllated for 

recent nh""1I"tr<> 

::'cenat'110 D :iUl!J,!t::il:i 

mean Ub:atrlDss uuuw~u.uu on to co 500 

30 years. 

be .... V •.• "'-L ...... ,U as 

numbers of 

mouse l-'ucua.uulU 

lie 

COlmp1e[lelY due to 10[lgl1ntn,g 

et 

2001 

Ub:atrc)ss,es are killed 

I note 

amounts to a UU_"'Ci .. "'" of 

.... i:1~.uu'u DeC~LUse inter-annual 

oel::allse it 

same 

Most 

most extreme in 

I nr'>"l,~t causes and extent of 

between D the more extreme 

estimate from 

been ascribed as 

aec:re:ase in numbers of '''',~''''''''JL 

This 

<U""U,I,UlY make estimates 

112 

between 

be 



Univ
ers

ity
 of

  C
ap

e T
ow

n

rate 

contrast 

ago. 

111 

earlier counts: 

were 

rate 

bre:edllng success, 

UUJ..IA.o,y to have 

uses a mean 

most severe effect in ",,,,,',,,-,,,,u.\.I" 

1956 counts in 

rate 

Vice versa. The counts from 

to 

These 

most COlLlse:rv:I.t1'1i'e 

current est:una.tt~S 

been a 

been 

brt!ed111g success, number of breedlng attletnDts or OClru-populao,on C1Yllarrucs, 

aDt)ears to have been no 

the 

were not The mean rec:nutment age of 

et 

Diomedea albatros!;es. 

forceful in 

court. 

1S th"nllloh seJ{-O'laSeC1 

coc!rc:lng into breedllng young 

to coerce young into 

numbers have del:re:ase:d '''I!!,lJ,lil'l..i:Ll!Uy 

in recent years 

breleC1e:rs in 2004 

~~.,,-,~u1SPY'-PM,nn,n~1 

bre:edlng 111 

become more 

'-' \.JU!,:," to 

rllvnr,'p rate, 

are "'~H"-'''''',u.., young Tristan 

achieve bre:eC11ng I..U1L!Ul,UU>U 

more " ... "_"'''''',,. 

1-''-''''''''''''''' are not HHUU.:WY 
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bellCfllll1:U'K 1956 count was an un(ier.esttmate. it an 

a 

surruner on ... :n'UVH n",rn'." censuses for 

1 2001 

meant 

1S ext-rerneJlv ..... LL .. "' ...... y to result in observers aetectln,g Asa 

or un,cOlHltme:CI 

I-'.L ... ,'"'u ...... y .... ..,uU.U .... .lL<:;U "".~UH.U_i:U.'uy to 

an brf:eCl:tng ~U~U.""U'UH over 50 most 

to 

oceans 

be able to 

link 1-' .......... "." of lower survival to "'U'"UJ~''''' i<Uu.v .... ~u the 

nature measures 

in ""<.JW.'uv an even 

on low 

mouse are aITlellor:ate,c!. 
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CHAPTERS 

The importance of seabirds as a food resource for the mice 

on Gough Island 

Abstract 

I me _>l"!!l"ch COnlOn! "nJ ,lahle ;"''''1''' "Ll"lyo"' to add,-",", ,hl' qllenioL1 of how 

lmpormm ,".bud co!lsumplio!l j, to introduced home tIuet Mw' mJlJ,',t!m on Gongh 

H,nd. There alT "!\Illflcant difference, i:>ctween j,ighlolld "nd lowbnd ,ices in lerlIb of 

dtttlognpruc pommel"" and Jen,iti", of mice, Je!l,-;itie, and ,peci", of h,-""dinR 

,,"birds, dim"te ""d gell~_nl ecology. 0\';1' \"lnes ot- the "bundanl aud uhiquiton< ,edge 

J'rilplh 'Pl'. werc ,;guiilcmlly tll'!\"ti,'ciy concblcu '''lh altitude (p'"'O.()(l~). refi"Cun8 

"ltirudiml diffetence, lJl rnanne mUCORttl tnpul, "~lh hightr tnmlUt1ng mil'o ii:onl >cahi,d. 

in the lowl~L1cl" MOllse "OlafX' Slgn"",,-,,, (both 1i".K aoo o"\q confirm lb.", highbnd, 

and j"",.1"!lOj, ""c functionally illfftrttll ""d ,hould IJl' lreated ,,'p""~tdl'_ In th, lowlond" 

(3LMs showtd a stronl(, significant ennchmellt of both "OIOpe,; for tltIC,' 1n Aut'"l 

Seabird temoins in mOu'e 

slomach, Wt.e low tlm'<lgh ""mler, bUl l""keu in. Au.,,,,,;!, providing 'Ironl( empiric·.1 

,uppm! '-or the "Nope flndinl( ' 'lhe OIl'er 0' th",e inc,".", in "pparetll ,e"bin! 

'''It''"ttlptiOfl coincided ',"lh the hatching of Atlanric Petre'l i't,mWvma iilmta eAA' and 

"tr)' high prt,bliotl r"le, b .. tltIce on p"lrel chick" U,itlg o"C only, a rOllgh e<timate 

snwe,IS ,"abird consumplion comribule, 40-61)"/, 10 ttlou,,' Ji,I, "t thi" tim,' 'Ihe" 

Gtlilln", '''ppml the hypoLheoi, ilial ",',hi.d, are' an 1mport""l p,rl of lnoll" dit" in bte 

"~ntcr itl the lowland,_ Intrigllingly, "",hird rei""'''' tn lnou,e 'tOrl1ach, also peaktd Ul 

\brch (a",'ral ~llmmn)_ '11", <n!!,ge>t, InoU'C pred,tion of ,e,hud chicb ill autumn ma)' 

be more than lOlciuetllaL In opposilion lO ,his resllll, lh,' cont>ponJing /i"C IIlOU"", 

'1,I<'e> did tJUl rea eel ,<",loire! ""1\""l1ptio11; lht,e ",,>,!It> meril ['''niter rt,e •• "h, In tllt 

highland, I ""mpored " sitt wuh ,evert predation OIl Tnslan AlbaltL<;,; Vi,,,,,,k,, 

daN"nma dlLCb (G ,-",n Hill) to one ,,~th low prcilition (Gonyd,I'j GI SI, revealed L>O 

en-eel of si,e on pbm ;;";1' or O"C Surp.isingl)" uespitt strong difference, in alb",IO" 

chick plT<htton r~le, bU"Ten ,-;.ile" tnice Jid nol Jiff,'r ill /i"C v~lll"" 'lrong ,,,,~dCL>ce 

for no Ji"e.mce, 1n the .d,Li"c i!npolt"once of ,,'~bird C(K,"umpl..ion bet"'''''"'' ,it,,_ 

11 9 
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Stomach conte", analysi; fwm Illie<: collected in May l..,,'ealed virlually no ;.eabird 

retrulin, in Gonydale but a meo.n [or Gr~ell Hill >3(1% br volume Nevertheless, no 

,e.b1rd con,umption in Gonyd,lc, ,nd n" diffetence, 1n ,eal",d contribution to mou~ 

stable isotope 'lgtlatUN'S !J.et\v""n sites implies tilM ;eabird collsump[ioll i, also a 

negligible component of mou,e diet> at Green HllL 1bc fertili<lng effect of ,eW1rd, 

meanS !h.t tenes(l,"1 ptoductiyJty could decl:ease in tandem with tl>eir dec,ea;e •• t .n 
alnrude._ Th_" effect C(}uld drive dowll mouf,C numbc." ameliorating pred,oon Ie"d>, or 

it could e~",e inere""ed reliance 01' 'eabirrn, ''''ting up a [>O"L[l'T feedback and 

exaadnt1!lg ~n ,.!ready dire ;jluaoon 10l: the ;""bin:!; ,rod (he whole ecology of G(}ugil 

J ,l~nd. Thi, "hnuld be a con,e.,,""~"n re",,,rch prmnt}', 

In lr<Kiuction 

A nriel), of tecilnique, exists to asses. tile lffiportanee of different food re.ources to a 

con'lIl1n Beha yiouml ob;ttvaoons and at);u)"" of stomach contenl., de;pile some 

illheN'nt weo.kne,,~, " .nalpical tools (e,g. pseudo-,eplic.lion and diffe'mlial 

l'<,lcnUon lime, of (lie1.~r)' items), can pWV1de bwaJ1)' l..,liable in[oLnlation aboul die!, 

at. n1inimum mdiealin[': pre,ence!.bsence of m.jo, prey type,_ The die, of Gough 

m1ce "'"'' ,tudted in 1999!2{)()J mmg st(}lTI~ch m.men' anal),.i" ~nd .uggestcd th~l the 

unpormllce of dif[e,ent d..,mry items [or mice ill lhe lowland, ch.nged ,,,,,,""ally 

am",. et a\. 20030.,b). A p(},[nt "f interc .. t fmm lhat .tud)' w,os the prominence of 

~,-i.n ,em";ns in mOllSe ,wmaeil ,ample, durin[': tbe winte, mon,h,_ In Ch.pter, 2, 3 

and 4 I ,how tha' introduced hou~ nllce Mil! mll"Jlmr pl"')' upon crucb 01 Athnuc 

Petrel, PI,,,,dmma i~"rta and Tri'!>.1l Alb,troo,,,, D"'m,j,a dabb<n'Ra, and that thi, has 

"gtllllan!, negalive conse'luence, fot lhe ~,birJ ;ptties' populalions Howeve" 

whar has not Ix"n ,h"wn i, ""elhe, ,e~bird co,,"umpoon i. lmronant 1rl 1T>OlJ!<e 

population dyn.mies, I, it a ke), or an lllCidenral1C>O<:1 re",,,rce for mice? WhO[ ate 

the 'p"-tio--teml"'tal patte11" In ,,-",bird comutnpnoni I. it ~ ral:e ,ptti~km or a 

general beh,,~our) .1\ k~)' unknown i:; the impo,mnc~ of ,e,bird mnmm1't1(}n in 

sust.imng the mouse popularion, 

"fhe me of ,t,ble i,ompc .. ha, Wded ~ ne>: dirncn<l"n '" ecological ,ludic", of diet. 

Rod)' n"ue, aU con<tantly broken do"" and l..,lxnll (l..,ferred to as 'lis;ue tU1TIOyer). 

and the differential (,nd gener,,]l), ,),"c1natic) enl'idnnenl o[ li>suc-; with he.vier 

c",bon ,nd nitrogen i",lo1'ic clemen" dUrJng me!>.bohc proce"", (knwm as 

fmc[",nanon) h" mille 1'''''' ble ,nldie, nf cmlSutner die," thal o\'el"ome many of the 
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~'"~I", •• p""C''c'; ___________________ c"h"''c'"""po!1anc~ or!,~abil-J.s to !IUcC 

0 40 c < , • , 
• E 4" , , , 

• " " 
~. 

, 
• • , " c , 

" 
, 

• , • , 
" 0 

N~; J.nl )'1a, 'e' M.,y i"" i" A", 
n" Pcb 

Time of yea, 

rig-ute 11. Me." mOIlThl)' pcrccntogc ,·ol"n.,., I)f ,.abird remau!, Ul mou"", stomach 

,ample> from ,h~ lowland, of Goug:h bland in 20()3/04 (.tippled bar<l and 1 999j20C() 

(,h.ded bars) Error """ de!!I)te SE. 'J be Jash~J ]ill" indica'es !n~aLl Submta.ccic Skua 

abundance at a communal 1:0OS' ncar the ST'. CO~,,_ 

40 

" ;; 30 
o • 

w 

" 

• Green Hill 

III Albatross Plain 

o Gonydalc 

).!o,h PI,n, Worm 

Figure l2. t.kan mOLlthly pcn:entagc ,Iomach volulIle of <.lie'",,' ircrm ftom rhe 

, \omach , of ,,,icc rr.>.ppcd ,I Green Hill {n~25), Alb""" Pb", (11-14) ~l1d Conyd,le 

{1l'-'24) in the higW'nd, I)f Gough j , ialld ill "fa)' 2004. Error bOIS denl)Te SE. 

The "iet' of '"lee lLl iliffctcnl a.ca, of the hlghbnu, in May (l'igure 12) cliffe. 

prinClp.lly l!l the pwv",il)n.i contribution, of e"'th,,~)nm aLld ,eabird, ,\lou,c 

.I<acks on ,lbnros< clno<, were Cl)nf<rtl1ed ~I Crecn HHl, h~d iu" hegun in Aiba.,,.,,,,, 

f'lain but had not yel occll!n,d in G(}n)'dal~ (Chap'o! 3) •• nd this is rdlecled in the 

'" 
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-'C,.h"""""'"<c''-__________________ cCcl"'cc """'e'""'"t~,:c~_of se, bird, [0 nllce 

1lL"r .h!C1lCC of bird ",m""" in diel ".mple. from GOlly<:hlc, where .. bIrd nm.Jn. 

were, all .wnge, the mO'1 important d,etary """ for Gnen Hill and AlbatTo'" 1'h", 

ffilCc. 

Discus"ion 

Gough Isbnd ,. j","fi"~y com,jd.,," on •. of ,h •. greate" , callird colonic, in the 

world, r!.y1ng ho;[ lo ,",.cd million breeding ,".bird, of 20 specic', including two 

fimcttofl.lly ,.ndern,c pro<:ellariiform< (S\Hlc, 1965; Cuthbert & Sommer 20(}1: Anii"l 

& Cooper 2{)J(;), E~I""ordJn.,il}' high dC1l,ioe" of se.bird. h,vc " profound effect Oil 

the tC'rre;tri.i tlutr;.m cyck ,e.bird-deJw.,,;! 8"1" v,iue, f!Om Gough plant' crable 2) 

arc rumlar 10 other Sl,b,,"arclic i,lflnd" where lhey playa major role ill driving: 

terre,"';.] prod"c"";'}' (e_g Smith 197~ r.",kinc et al 19'M). The SIgnificant 1m'"",c 

relatlonsh,p between p]~nl 6"N ~nd .JUtude i, likely l() ~ • dueCl consequence of 

den",i~, of b,,~ding ,~,bird" wh,eh "'~ lower 'n the h'ghland, (Swales 1%5; 

Culn~rl & Somtn<:' 2004} .nd lne;e difference •• rc rcileclL'd throug:h inc food cn.in 

to mice, wnidl ']'0 ,how 'igmlic"nly differ~nt ,][![udjn,] 6"1' "'gnm1t~ •. Th"" in 

cOIlln<' '" ""-"l' "cnl();,~cal ,;'UcliL"; ,rawlg: j,(jI.OPLC "gtlOtUrc< Ihrough D~><i-chaj"" 

{he pct\,."ivene,;, of m'rIlle-derived 3"N "';,,,,,,ture.,; OCI GOlI6>h make" lhi" iWiOpe 

rd.uvdy poot "' di,un),'lu,ll1ng: manne (=><-.. hlrd) ver>u' le,"""mal contrihuti(Jm lO 

mome chelE Of ill,ertminating trophic 1.-.-.1, (ef. Hobson C{ ,1. [9'l'J; DfCv~r et ~1. 

2OJO; Supp 2002). By contr",l, the 3"C "gnatu,", (Jf ,e.hird, i, vety illffe,cnl from 

other 'ourco<, ~came plan" ,eGueste, atmo'pheric e,rbon ~nd arc thu, unaffeeted 

by ,~.bird-demed ocganic corbon m ,oil;. 

The deg:,",e of fractionati(Jn varle; according 10 lhe mciabohc rale of lhe U"'lle and of 

tne ,'pecies (or population) ocing co""dereJ, the , t~te of nutntion and feechng rate, 

(Kdly 2(tJO; Oli .. e ei .1. 2003; Vonderk!ifl & romaN 2003; M:>C1hol' et aI. 2005; 

M~ci\'v())' e' a!. 2006}. rurthertnore, slate of nutrinon can affect carhon ,""d nitrogen 

enrlchll-..nt djffe"mly, kc.",~ tllobili,nion of encioWllou, hpid ,{ore. during 

1llIlriuon.] ,{re";' will h.ppen before c,raboli,m of "We,,1 tllu,cle. (Zuercher el .1 

19'1'J). A,,'milatcd lipid, may be. C>rai:>oli"d imo ne.w, non_lipid ci,;ues, enriching the 

carbon ,jg!1'LUU. of lh'l (iSSUe wilhO<Jl ,ffeeting lhe. nilWWn 'i!l',,{ur~ (Hobson & 

Stirling 1 'l'J7; PMhp' & Koch 2.IXl2; Dal~,rl1m & Anw·d:>ji:irn 2005} o,{~" bolic rate '" 

On import.or deleIITlln.lll of tissue lurnover ,"le (.nd lhus of equjlibra(1on (1"", "frer 

'" 
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CHAPTER 6 

Biolob'Y, population dynamics and survival of the house mice 

on Gough Island: key periods of vulnerability for &:radication 

Abstract 

The in",xJuccJ hOI,," mice AIm m~.r'II!1I.r OIl Cough "btl~ repre,ent a significant th",,", 

(0 U" naUve biula :rlan", illvencbrale; "nd ..,aL1tJ,; of (he j;land, =J eradication hy 

Illeans of aerial broadc",l of toXIC b.it,,, ,,~cldl' con'idero d lhe best tnatlagetnml oplion 

10 mit;g"" f(xkn! thre'" on "land,. Here T ",port ,easoll . 1 ,nd imer-.nnu.l 

demugraphic paikln; of U" tnlcc on Gough, to mfo'm tl>" viability of a 'OXIC h<ti~L1g 

O!'erntiotl, a, well ., to sugg.:,t Ille mo,! appropriate rnnmg, ,uch ,hut U" high",l 

prnbahilitT of 1C)J~io acceptance of hmt " achIeved. 1n 'k two '","0'" ,mdied 

(199'J/ 2C()() and 2:CXf3jIJ4) L""""mg ,mIled in Seplern~, In keepmg with o(]"" 

Subantarctic lioll," 111m~'e pop"I"tioll', bill ,h~r~ w~r~ pmnollncod in tor-.nnu.l 

JiiT""mc~, in the ~~,;atiOll of breeJing, which occuned in April2:(XXI y, [1~hmary 2;t)J.'k 

['wportio", of l..,produnively .~tive mice illffel..,d Letween 1999/2OJO =d X!:1-'/114, 

wnb • low~r proportioll of illdividu"l, ,"productively "ctin ill most montb, of ,h~ latter 

,~a,on "ov~rth~k,s, no r~prudllclion OCC\lLT~d kt\',~~n May and Augu" S~x rati", 

,witched [tom mal<:-bi.",d In lm/2lX~1 to fem.le-bi.",d in :)X>3/IJ4 :P<(J,()()1) .nd 

we"o con,;'Im, h~t\>,~en 1110nth., for ~och ,~a""n, Sexual ilimmph1<m ho, no, ocm 

t~purkd fHim other fetal popubtion;, Lut un Gougb m.le, avtrugod 8_2:'\'0 (2,2 g) 

h~avi~r ,h= female; and had laib 2.3% (2,11IllIl) longer than [em.le,' (,ii" There wer~ 

,i!,;llitican{ alri"ldin"1 diff~r~nc~, III '''~, ",-;th ll1al~ ,nic~ oclng on av~ra.,,,, 45% h~avi~r 

(p<U,OOl) in (he lowland, .nd having [ail, 9_5% longe' !p<O,(l(ll) than mal e_, from (h~ 

highland, llighbnd ,nice .b, had ,j!11iue.ntl)' low~, Lociy eOlldllion {han 10wJ.nd lrueo 

~p<O.r)Ol>- .-\y~'ag~ tail length lnaea,eJ ;lgniilcand} at ,he end o[ ",--inter (p<U_001), 

suggo,ang [hal surVIval dUring th o crilieall><e-winkr f'C'iod i" 'trung~; bla",d towa,d, 

la • .,,,,. lnJi\'lduals, Senon.l dmlg<" in body conditioll w~ro broadly ,imibr "em" 

~I ntud.; cunJition in ,nice [rum Ihe lov.,land, was low 1tl Febn1ary, also (h~ momh 1tl 

whi,h b rood;ll!'; o nd~d In 2CD1_ l\lic~ =,~ able <0 inc'~a,e lxxi) conJitiun imllletUa(ely 

a[,er (he cessation of bro.ding, bu, condirioll d~cr~"s~d [wm J un~ ,September. Munlhl), 

den,u,,- ~,lilIla(e, from. m.,k-rec'pmro snldy in 2>XI5/()(i ,howed 'hal den,,"", 
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CI,.pter 6 Biologv of mice on GOLLgh 

r~ma1ned n,lativdy ,~,ttc from }'ebn,arJ'-J lme .nd dec,,",eJ from J ,J),-Seplember. "I n e,e 

conb",uenl result< sugge,( (ha( .llme-,~ ug",';t " the mo>t app"'p.late Lime of y~ar for on 

att.mpt.d el.,dication, a, the mice were not breedillg anJ ,howeJ the cleare,t "gn, o[ 

food-deprivation, b"t d.11,;tie, haJ 110t Y" eguilibrated to thelr lowe,( levds. hath", 

hlghlanJ condirion> were obvlOmly MLooplimal [0' mice and th.y ,hould occ~p! b,,, " 

least"' readily as mice., lower alutude,_ 

Introduction 

De~wed ,(odic, h.ve ken c01lduc(ed on 1ntroJUC~J home mice AIIJJ IIflJJrllilJ! On >,veral 

Sub,nrnrctic i,bnJ, (Bnry cl al. 1978; Glee",,, & V.n lknsb..,rg 19R2; 'Pye 199.>; 

:\Iauhews"n et.1. 1994; Le Rou~ .t ,I. 2002, r"';~wcd in Chapter 1). llowev,"" relaLively 

littl. j , kno,,", ,IXlllt the biology of mice on G,,"gh bland (Hill 1959; flreytenb,ch 19M; 

Rowe-Rowe & Crofford 1992; .I"'''' et al 2IX1.'1o). They,re unll,u,J in Ul"l they Ol-e lhe 

!.rg."._lx>di.d i",u;", hou", mice ln the world, and in cant,." to most o,h" "la11d 

popLLbu01lS, are al'" the only introduced mamm,1 on 'he "land (&rry " al. 1979; 

Broo,," & Hilton 2();)2; Angel & Coopc.t 2O[){i; flrooke et .1. 2CX>7)_ Ho",. mou" 

p"puialiotlS at Slmilat or high., htimJ" unJ"I'(" relatt,..ly predictable annLLal cycles oi 

Inc""ing: demit)' lhroLLgh "LLTItner "nd decreasl1lg d~nsity, ofte11 ""h h1gh rot« of 

morrali,}" Occllfring J\lling win'" (lkrr)' 1~(,8; l'crreln\ et 01. 2(06). I1Je iIrtp.ct of mice 

on ,he nalive ["una of Gough lIas ken ,hown to Ix "","~, particularly on the winter 

br .. ding ",,,birJ 'peci", mol eradicM'o" would adueve ,jtnitlcanl conservation goal' 

(lones et.J. 2002; .lones ",I. 20030.; Cutfll",,, & Hilton 2;(XH; Angd el aJ. 2005; \"'anb , 

"al. 2f:()'i; Angel & C(X'I:>el' 2006; \"'''nle,, ct al. 2OD7). 

An "tcmplc',j ,",,,,-lication of mice On GOLLgh wo<,ld, in '01n~ re'pee", Ix entering 

uncharted """ory' to dote Tfl. hrg~" i<bnJ to ha,'e l:>een dea.ed of mice i, Enderby 

I.land. which "t 700 ha " an orde. o[ Itlatni(ocie '1Tlaller ,han 6-100 ho Gough I,larxl 

(Torr X>02) Several mou<e e"dicotton "temp" ha", Lrilcd, and the "e",om ior the,e 

faihae, (or for the 18 ,,,cce,,e, to 2CX>S) ,,~not wdlurxl~I~!ood (Tlowald e( a1. 2(05). 

fu,fore l=nageLlYnt "ction i, LLndetlal..en on Gough i, i, Imperativ. TO und~r"mJ the 

biolo.,,}, anJ dcIrtC>grapll), of the mice lnete in ,dation to mic. d,~",her~. Th" will 

lniol1!l deci;ion-Irtah" aooLLt the ch.nce, of ,"cc~"(,,lly ~"dicanng mice, "mi po"jbly 

point OLLt arcl> of COncern [or WhlCh an eradication op"ron(", ,llOUIJ take 'pecial 

precaullon>. Key ,,-,nOllg" the biologic.1 isslle, rebt"" '0 on eradic.non j, d~te'mln1ng: 
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time when mice are most to 

time mouse aUlUlI..,';;,,,, are delcreaSlnll 

lU'CUU' .... ".ul size. It is 

A 

more 

... ,,,.u"' .... or or may 
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& ;,tmtbetloU 

area 

size is not an 

and cOlnp,etltors 

... "" •• " .... """ .. "1·' .... "'" to mouse .... V .... Ul .... V.", 

"minor 

two 

to test: if 

Rowe-Rowe & 

and 

COlnpansotls to 

rel)t()(lllCtlOIl. seasonal chatll,!es 

is a c;:pl'f"rtlvP prC:SSllte 
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The 

I use these time a 

is most to 

site 

in some 3 

It 

It is 

, ............ ,,, ... ' ....... ret:erl:ed to as LA-'I',u;. ......... , 

an eXltel1,SlV'e , ............ "., ...... ret:en:ed to as IVWl.llH..IJ 

1:-' ......... , ... is 

were sn:1P-trapp'ed at U'~JUL1"y 

....... , ....... , ..... , .... , in 

areas, 

no area was 1' ....... "' ... <1 were 

I u..." ... " ... u ....... carcasses 

status a mice was 

mice were u",uU''''U as relDr()dll1Clt1v,e!y active if 

pr,egtlarlt or lac:taltmg, w' ............ ," if 

testes in testes et Because some 
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1J ............. u.~ season was ..................... in terms active 

were coml)ru:ed to 

.... ..., .... " .... lnter-·annuaL .... ·v ............ 'v .... , to 

mice same area of 

size refers to of foetuses in utero. Litter size were 

W."UVl1", i<ULl1V'U!':,H no statistical 

a Kruskal-W allis 

sex ratio be1twt!en 

Yates' I 

in sex ratios 

sex ratio 

., ......... "' .... m()q;lnclm,ettlc measurements were Intact mice were w\.."' ...... u to 

nearest 0.5 g 

curvature at 

measurements were not 

or .... 1.\."",0;:;\.1 

cornp(!ns:ue, I r('l;';opl<:ltp,rl 

measures sexes 

were IH"""'U1Ii:;U nearest mm 

on a metal was 

nearest 0.1 mm 

measurements to 

as a reJ)re:seltltllltlv " ..... ;>0;:; ..... size. I 

were ...... ',. ............. 

1-4 ;opc::np("tlu,phr <81 mm, 81-90 mm, 91-100 mm >100 

but due to insufficient data on the tail vs. head 

were 

errors, 

I 

tests 
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8m 

sunset 

estimates 

a 

as 

mass 

I in 

in a 

at two 'V'."UlV'.'" in 

were set at 

toe-

were t1"<lnr,prI over 3-5 consecutive 

.... v, ...... ' ....... , ........ at appr,oxun:atl~ly h_'IUPPIC 

mice to 

was 

a new session. 

mice were 

sessions. 

but same session were di~;reJgru:de:d 

once I 

p~11ml~t1nO" delnsl.t1e:s, as it is most apprc)plela1:e measure 

tests were Statistica l;:)t:at;:)ott 

"''''''''Vi''_''' were pe:rto'nI:led 

co,ntlQf:nc:e """'TV"'" are I-' .... ;""' .... ;;u, rI .. 'n,,·~prI SD 

Sessions were 

as new 

,,,;;,,,, .. 'uu was 

'"!u.Ul'<;;uat 

Results 

In I set >1 770 tratJped mice were SUI:tlClenlt!y intact to 

some aem~:>grar)!n.c was on 2.4 times 

U."I-'I-"LU~ sessions in In 

was u."VIJ't::u 2.2 times (max:=,j t1""'n .. ,i .... '" sessions in 

rate or to but 

12-48% 
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_________________ --'Djology. :JC mice on Cough 

lmp.cts of mice on chotis"'""c in,u!.r f~un, such a, '''hird, (W.nie" cl ill. 2(1)7). Tim, 

wh,]. hctor< det~rmmillp; the 'ucc~" of tal c:aili~"'t.i()n> " . fairly " ", 11 understood, amI 

(I .ayoi~ . t ,I. 2(>()7;, th. I'ohm,],,,,s [0 ""aJical~ mice ,"cc,-"full), " . ,<ill kllle de\,~j()f><'J 

and [~clor' lnilLLcnc:ing operation,1 outcom .. ,r< poody llnJer",>O<l. Ci ... 11 Ih~ .hm-~,. 

rnou"" ~_ ... rucHl"" ",tempt on GOLLgh is likely to W"ll~ exc." of US~3 tnillion :.1. Parke, 

(JUday of th,I,utu" 

_ Lowlands [::=:J Highland" Day Lenglh .0 

" " • 
" .~ 0 
" .~ 

'" wo 
. ;:' • , , '00 . " " .00 • " 

~~ 
, 

" 

"'1 
• , , 
0 = " • , 

0 
" " Q, N" D~ J.n F<b "'., Ap' "'.Y ,," , " ~"g ,,' 

Figure .~. ~,,"ol,.1 eh,ages 'n "'tim,red mouse J..nsit>e' Ul lh~ hiehlanlb and lmd,rui, 

of (; oll",h lsl,nd in 2(105-2OO<i. V trUc,! b"", (lcnOl~ n. Sea,,,,,,,, lndic,t,d by day l,"gth 

(IOlal minLLk,; octwc~n 'llll.!i;~ and sun,el). 

Mouse ropnlnions on Gough .nd on other Soulh~rn Ocean dane!> ~'e not kn(",,", 10 

unde'go the e:<l!~!ne inl~r-mnual ocn,ie), fluc'u'~m' 0< nooch pbgu,_lik. d"";(i,, (h,( 

"'.Ulland populatl"'" do (Singhon "' ~l. 2lXJ1; [lerteir, et ,1 2(06). [lurth , rn",,,,, 

"'ou'" popuht~J'" in I''''p,r.le ,nd high-btl""" , m'lro1lll1"", '" ch.roc[""ised by 

pr(){lo"L1c~d s"",om "'~th lugh win(~--' ,no".lity '"'~, le.g. [ler!~ira el al. 2lX>6;. The,e 

~"ert ~ tnocktaling lnllLLenc~ on in[et-annual p"pLLlalion cycle, hut hcilita'~ an =nu,l 

cyd~ (B~lY~- 1968; Effore! d ~l. 1988; Avmml & Smilh 2\XH; [l~udta er.1. 2lX)(i) -n" 
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Biology of mie. on Gough 

drawn from. limlled d"a ,et, confo,m to thi , I';<'ne,,1 pattern_ Simll.dy, th~ rang~ of 

monse dens;~e, on Gough i, ,imiiac to Ih""e repocw1 from l\hriun 1,I.nd, althougn tne 

timing of pe.ks ~nd trough, h dighdy different (Fe'r""a e"1. 2006), 

nooo B 
_ ]{"IIUJ' 'pp_ 0 , 

20000 [=:::J At,,, I1J1IfCfduJ - , ~ 
" __ Expmdi,uff , , 0 , , , moo 1..; , 
" 0 , 

'? , 
" i ., 10000 , " • 
"- , 
, • " ;000 0.; , 0 

"' 
, 
• ~ 

o , 
l'!e-1986 1986-19901991-1995 1996-1000 2001_111115 

Time pe,iod 

Figme 6. hbnd .,c~ cl""r~d of nm (M/IN'- 'pp,) ~nd mice (MN'- !",,,,"Im)_ All known 

<ffo,," priur to 1 'lHfi a", ,um,,,,,d, 'vfodifi.d from 'lianl." ~t ai, (2J$)7) 

TI,c tinung of repwchJCllOn 1!l ho,,"e nUce varics gn:ally among populOliono, 1n gened, 

they con breed year-round ",hen giwn acee" to enough food (J.aur" 1940; Ruw~ .1 al. 

19M, Bwn,un 1979; Tall 1981, Bwmun 19')8), ~llnough mice on .\Iorion blond did not 

,urvive bene! 0' erlle! • ,eprodnct"'e state dnring 0 food ,uppl.m. n'atlon ,xp"rimm' 

(v.n A""de & Jacbon 20(6), 'j'he 'e',O<lalil), of repwJucootl of mice on Gough lslond 

lS therefo!e in line ,,~th p!edic~o"" !':'wn the 'e"sonol n.tuc~ uf ,h~ "land', 

envll'Onmcnl. Howeyc!, the durtll100 of rcproductioo v&lied substantially between 

1999 j2(()() and 200_1/0-1 un Gough Bff~ding . nd.d ,,,;u mon!hs eatlier in 20C14 tll~n 1!l 

2iXlO (zero repwdllCMYely aClI"e female, in MartOh 2004 wrsl1' May 2OC())_ lll~ 

pwpurnon of oem,,1 maw', ,ll(),,·~d a ,im.ibr pattcrn, with the notable .Jdillon !hat .f'er 

'\-fay 2004 th.c~ \He< no , erotal m,l., in ,h~ populanon. wher.a, ,emul m,I~, WCl" 

I<wnlcd in all mont'" in 2()(X). TIIC in'c.-annual pattcrn. we.e ,imib. 10 :.lew Zealand 

mlC. dut1ng ,na" ,~.dfaJl y.ar< (high food abund.ne., .~fe.rcd to hereafler a' a 'good' 

170 



Univ
ers

ity
 of

  C
ap

e T
ow

n

to A sec()na. in ro(lents 

in 

et 

in 

season prIOllre!!S 

oJll"~';LUU et 

same in .. l< ... U.''''UIU 

on 

on 

"-' ... ·U .. UL;;: ................ .l" .. au~.l" ., ......... ,.,,, .. to more 

seasons " ... ,'"' .. , ... to start in :Se·Ptc~moe:r. into winter at 

at to more extreme 

\-",-"HUI.LU et 

its 

more t .............. " cJ1tna1te (,wxmt!r tc~m1pel:at1.l!es. more ua"u."u 

.... £1'" ... ' ..... 1' & Ruscoe 

from 

summer 

extreme hmno-,'" 

ses:Sl0lrlS in 

was on any 

cotnp:Ulson, in 

was anecllo1ta 

was 

was even eaten out 

22 mice were Tfilrlt'1IP(1 out 

a 

u.alJlJ'u,~ session 

some 

delrlSl1t1eS were as summer. 

in "''''~I''''I"n'' 

hpln.",· .. n summer 

testes in 

1 .. IJ.'lJUaU1Y nonne· .. ranlC!:e size 

not been ""'1"..,. .. · .. 1",,11 
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mice were 

4. nree(llng season mean mouse .... U .... Ull1U'UU'". 

S 6.6 

Marion S 7.2 

Mana S 7.1 

S 6.7 

N 

N 

SE 

size to C1e(:re:ase as 

season shortens in 

bre:eC1llng seasons, or some coml)1natlon two. 

season in 

.... u"u~"u .... u to 

...... ,''''" .. ,,';''' at the start season in 

au",,,,,,,",,) in season SUj:tge:sts 

are not ex;pelcteC1 in other years ... v ....... "'" to 

season as a 
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For eX~LmJ)le. 

cover or pr,eCJlplltatlollj 

UL.:o;;\.w.J,j; season 

season 

sex ratios 

tte:rel:1CC!S in sex 

causes 

in 

of in 

not 

winter in 

at 

'1i"", .. I,~f""','" et al. 

cause ,. .. 1<111'\7 .. 1" Il1f""<lt./>lu a 

to 

in m~LmJna,ls '''''-.1.,''..10;; prC)X11nal me,charusln to 

on 

a tentative 

an 

in mouse 

are 

interactions over mates or 

in 

season winter. 

merits 
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dIn:lorphtsm m no 

size were 

....... 1; ............. mice in worse ... "'LA"' ...... '''' ... 

,..,_. __ .. __ eneJrgetlc reserves. 

et 

U" .... l'!~LUi"" environment 

is was no 

increase in aensllue:s 

in winter 

areas as resources Oe4:otne scarcer, or to resources in 

or COlmtletltol:S 

this speCIes 

I-IJ."",,",UU'H is cOlnsl,del:ed 1mPClrt~lnt 

mouse 

inter-

Yom-Tovet 

J.VJJL'-lJL"'U''''' et 

antarctica or 

to its 

most extreme ...... , ..... v .... 
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mice 

two reasons. 

extremes 

stress in winter 

or 

environments. 

eXjJet1mlents on 

to 

"u'u ...... -"',~" cannot 

on 

l1ylo~:enit1c constraint is 

pr,eVlne: on ,,,'''IULL .... ,, u""' .... "',.,,"" more 

on 

sununer 

season is no 

same resources. 

to pr()011Ce nl:'l·" ........... ,.,. 

or eXf)re!;s 

i .... 'rp"ti .... "tP'rI as a reason 

are 

bre:edJtn,g mice 

'''!';,.ll .............. increase in '-vu .... u. ... ' .... .. 

sununer aecrc=ase 1",,,.tl.,,rlt,, to some extent, 

"",;ob.VII .... , two 

on 

Ul(l1C~lt1Cms are 

.... v .............. ''"''' was 



Univ
ers

ity
 of

  C
ap

e T
ow

n

costs lll\,UJ...L""'j 

are to lnt:er))ret, but ~U"'>lUIV Ill ..... """" ",£1,.nf-."", 

cease brf:edmg so 

in 

ternp,eraltwre cues a 

cease bre:edllllg 

det:emrlining bre1editlg IJ'" ... ,J .......... y in 

to 

UllJULIllY "U"UI'::"" in mouse UClIH'''UI 

a '-Ui"''',''l~;Ul 

start 

in 

.l.lli'IJ'I.I ... i:lluou.ue for eradication 

A .... UJ, .............. u"-' pnnClple ............ " .. 'LlUU is 

br1ee(:l.1rl,g season can 

as 

.u. .. i..Ll.'.UUi<I.J", are eXlJOliea to 

or one sex can in 

nreec::lUll2 .I.'J ... '''U'.'' COnlpJIlC:lte matters two reasons. 
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to more ne:o]:tn(>Dl.C at 

this is when mice on other :.su.bant:ittc:tlc 

is ..,1.'O"""'I.."'.ICU 

Estimates 

times 

in 

mice 

This 

as 

at 

eXlDe4:::teO winter 

to 

at its most acute 

............ v ....... , it is exttemc~lv ..... ..un ...... y 

at 

areas are 

more 

ICU' ..... ..., ... ,UUU is 

100% 

chance 

are 

in 

size 

lllj.l;lU~LllU mice are eXlpec:te.d 

mice in the such an 

aims to assess 

at 

mice 
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.,....'·"h' .. CC:JnlLlOt=nc:e to an assessment 

R. , ... CVH'''. .. ...... uu.o;;m 

mouse: ",,,,,,U11,, 

V.R. 

status mice on Marion 

11. 

an mouse. 

mice .... U'LUULL.i:!.UU' .• , 

L.OC:}lO~~ .....,vu •• vu 184: 127-141. 

JjioOm(!r, P. A. H. 

sU!J-I',nrarc:nc Marion 

UU,,"U"JO::. ant 

mouse. 

mouse. 

nI()nson. F. H. cages versus 
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nr()OKe. M. d. G.M. 

tsro'Dke, M. d. 

vertebrates. L.<'-'''''VJ<; Y 59: 1-18. 

to 

Mana 

GISP 

1998. Size 

Wassenaar. 

tenlpe:rature on 

course 

1-8. 

size in 

on 

.wAV''';o .... U.VU to 
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R. 

rorl!':l"t'VlIt1on concern on '-Jv .... "' .. 

mUSCUlUS), in rl"l'~f1r.n 

281. 

.&JUL ... "U. K. Lanlpocm, 

Ie 

Le 

on LJU.o..u.u'U 

DIOJlO2Y 25:49-57. 

M. 

mouse as a 
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A 

New 
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N. .::>rellsern,]. D. R. 

size in 

D.]. Pain. 

]. D. :Sklrmer 

New 

mice on the 

.......... , .... v'u on sec:onaaty 

size increase in 

Invasive 

on 

a 

New L!;;'U<l.JlU 
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M . ..., ..... < ........ J ... 

age catc~go.nes 

on 

.4U"U'-<i<U tests . .hV()lutlon '+.JO;.<"£..J-£.£.J • 

.... -<u.v"" ..... D. 

mice on 

.... -.n.v"' ..... D. 

in 

One ........ <.UA.~ ..... 

curio ....... "' .. ul';, ........ 
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:::,tar.nps. J. M. ............. " .... 1985. 

van 

van 

M. J. 1981. 

In C. R. 

R. J., S. M. 

cats 

N. M. 1961. 

55-181. 

........ -''-''''". 1. Deermice 

sytlor,orrle in two cotlgenerlc 

r,nClf'I"nV and Rose 

IUCN SSC 

reJ:,rolilu<:t1c,n and 

1. 

D. G. Erasmus. 1996. 

Science 

Comer at 

in the 

House Mouse: eVJuelrlce transmission of a ,,<1,,""" 

on 

R. Can n1'P''''<ltlnn 

invasive mice 

and 

nVllder!; to and New ........ ,""' ........ 
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The H::~,<::"'L"'U that I have n""c"'''~''''rI was llUtlal:ed in f'P,",'nnt',", to "rll,vp,m that 

Tristan Petrel Pterodroma incerta urC:CUUll! success 

was ,,"viN-P,mp 

IJJ.<:: .... ,. .• UJ. y house mice Mus mu'scu'IUS 

l>JJC;\-lC;l>, there were l>~HU..l.\-"IJ.ll nncertallntl;'!,; 

or that Ul"'''''''''''. or some other cause was a 

success 

au.~'-"J.U~ sick or m(llVJlOU.alS that were 

the work was to detiemlllne if were 1n 

UJ"IU,LUY of chick failures. 

In I the 

the 2001 tlndmgs 

for the 

These 

or 

a 

for the 

Ul"'\-U;~'" some of lU"~"'U.l"'J. the 

Rather than leave UIJ ..... ·- ... ", ............ '-Iu .... ,~u..JU". I erect hm ... n;·hpcpc that 

the 

This 

account for the UU"AIJJ4.UJ" .... 

for the most 

drawn L'lJIl/:C;U.l<;;J. 

I.4UU1JJ'~ of of 

season. Each cn~lotc~r \-'UllJ~JJ.JI"C;" a 

the common mice on 

The where the 

eCIDlCl1!:V has research. It is thus not too 

of more to(:us~,ed is recorrunlencled. Some of 

the data I 

"'AIJll .... lUY De,rona the bounds of my 

for future research to either refute or confmn. In a rlP,r.OIt't111"P 

are as a narrative in a more wscwrsnre to wsunguLsn 
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in rest thesis. 

result t: mice are 

Atlantic Petrel eggs is 

visits to 

Petrel chicks were 

the firSt Petrel 

events were a 

context a on mouse 
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UUI.lUC:U chicks and W1(leSpr(~aCl <UL,l:I,ULU" 

were source of the 

of the resc~ar(:h 

chick nuce 

Thus 30 a 

UlIlcuem: to drive po'ptLla1Don decreases 

The of the nh"PM7PcI rates are uun"";UL to drive /1p,r .. p",,,',, in 

Atlantic Petrels and Tristan Albatrosses. is all-the-more trclUblJmQ: 

1S the last brf!edl:t1g The 

In contrast, the slhlatllon 

severe a 

The observed bre~edll11g success is 

but in concert with low it COlmrIOll:t1(lS 

is ca 

decrease to ca 1000 

but the model n .. ".".,..r~ 

to 

!-'U!-'I.LlaUlUU is co 1.8 

Albatross is !-,aJ'u.,.w.,,-.I.1Y acute, 

is 

other 

:i Ul.'uI..""'l.1L to drive U"'".L"':CI.:i"':i, 

The 

paJranleters it could 

It seems mice have been U.I.<.Vll... since the 1800s. 

of POSSlible prl~-p're(latLon LJu!.Ju,au.uu ....... L ............. " illustrate the 1-''-'''''''" ..... 

size to which the ...... p, ..... , ....... 

1612 

have been as 

Atlantic Petrel 

de(:re~lslfllg at 1.7-3.5% 

rate of decrease 

22.5 HHlJlIUU 

those sizes. 

....... 'u. ... '''nlul'', from 1. 8 

mice attacks tlmlatf~CI to be 

it was 

lower 

an estinlate of 

either 

mice h .. ,.VIIllu on seabirds don't 

while to a 

nevertheless indicate some mice in the lowlands do 

to to a ;:"~.l11J"""UU on COnSll1'Il.Ptllon Petrel chicks in and 
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rates 

reciuc:tlo,n in an " .... nn' .. t" 

a in pr(!dator HUJlUU<O.l" 

mouse In 

alt,atJrOSiS nests in to 

attacks. In 

to sate 

be,eolne a .lLU.JJ.U.U14 number of 

consistent over 

nurnbc!r of failures) auf""' .... " ........ "ULV"" chicks 

of • .....,~u.~.~ nllce. This is 

u .... r' ....... "<ln'·p of predatIon 

to duJrunlsh as 

as "<;~'UJ.1.U 

an anle.lllorattng or an .. O',:w",v .. tlf'1,'" 

results 

::'p,atlo-ltetlnp'Orlll ",~ .... <.t1r, ... in Tristan ... U"","",,,, UIJJ, ...... 'O" between are 

to pre:d1c:t, 

consistent 

.;; ..... 1''11 ... 1"1,, <lIh'h""i"" to be ""u ....... , ........ prf:C!atlon and 

~""'''''J'U'' between sites not br4~e(ung success. 

'''''''"'''U,-'NRU::: pnenome:na such as "''''''<lItt,,, .. COlnOJltlc,nS or u ...... ,,-,v U.l~}U'.I..LLV"'V 

were \..VU:>'.:>lC;ULLY rates between Green Hill 

and 

two are 

two areas must be very and 

L=.'..I.Ui>J.U14 effects to be same. The relative 

abundances of were eSSenl11a11V l(le!lt1l:ru, too, as one from 

sites at same <uu,uu<o. on sinlllar and on.enltatlon. 
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mouse tnllLrl(··re'cat)wre data the two were 

'.LUU;;"'-U,.'- in mouse I answer to 

comes 'uUi"'I.ILOc.L 5 I conclude that the 

seabird rn,n""",nnlnn 

Green Hill and 

mice 

on and weakened birds are 

La.tfJa.raCI'a antarctica and 

1S ne~~ugJIDle 

Petrel chick. 

killed 

which will then consume 

are 

Skuas 

unoe:rlUouno, and unless a 

~VJ.''''U!.U<;.l1 \..l,(ltt,mu,/a comen scavenges 

will consume it "nl., .. ",hr orders of .... ,1<." ....... , ... ;; 

does indeed constitute a 

survival value in Orf~V1tl11? on must also be 

do eat from wounded 

so, the evidence sU~;a;!:e:sts for mice to attack 

\.JU\.Ju., ... u.UU and is not ''''W!I.i<U1.'<;U at 

mice 

if 

the 

mice 

A 

How is this maintained or 

Severallines evidence sU~(ge:st 

mouse 

... U' ....... ll.g albatrosses is a 

learned mice. I that trallS0l1SS10n is 

observed et al. House mice are not 10fll?-ll1Vf:d it is very 

survive a second are not known to engage in nn~t_·,,,p., ... ,,,., .... """";;;U.LOU 

care and do not uv.uu; ........ y 

are 

summer as mouse 

& 

commence in when 

to cease some time in October 

tp~,th,,.,.,,'rI and ............... " ... I5.,y "'V'JU~". 

1l1l,U:;""C", no young mice nt1"t1,It1r to 
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unless it is cannot to an 

may mice 

survive into a ,,<;~.uu.u winter. 

Several extent nature of 

a.LlJlatl:osses have an CUILUC>V 

into 

to mouse 

a mouse 

are 

it or 

Uf.'<;U.I'U~ up 

1. to make 

2. to 

3. to 

4. to 1"Pf~p<l,tp';lv 

5. to 

or no 

rr",.rICl"'n it reJ)eatecUv, 

resource. For <OA;",uj'f ..... ", 

not 

some few mice act as 

or remove thick 

skin concentrate 

Variable rates of traltlStln1S!!1011/ u:an:nnj.1; 

more altlatl:os:ses are, 

190 
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to learn a 
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from an area 

to a "access the 

f.'<:.I:::Jl::JL.<:Ul.<: pays 

it is not to 

nh.~"""'TPri ........ '-' .. "", ...... inter-annual 

more opportulU1111es there are to 
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learn 

result. 

the more 

the 

the faster the behaviour is to which explrun the stj?;rut1c:ant 

=<I.UUU"J.llf.' between total ne!;on.9,; a1ttelnpts an otherwise nn""I.n 

'"'" ....... " .. , is ... v, ... !J' ..... ,!J .... with some of the ,-,uUUAll<." of the 

in ............ "'". "",',-UJ.,,,,,, the area 

ina month were s~rutlcantJy 

month than prc!d1lcte<1 it 

to the nearest nest that 

also accommcl<1a1te 

rrp.~pnrpoo: between Green Hill of transmission rates are 

so transmission rates are rates are also 

rates are as well as the ral:10C)m of annual bre:ed:lt12 success in the 

in the onset of attacks in the 

Plain 

28-30 

end to 

a .... UllU .... 1U<::u .... 'I:. In the of on 

at the OD1Pm.ue w()url<1e:d chick was 

nests. Another wounded chicks were m an area is 

were "~i"''''''-'~~'''' 

those nests form 

Alt)att:oss Plain from 

detected in the southern " ...... uv,". .u._" .. ;; ..... in 

'Ibis .... ~.'o:. is the cultural tranlStru$SlCln is 

chicks yu ....... u .. to reconcile that reSiourc{~-l1ltn11tat1.on drove mice to 

at different times within a "u.r .... 'u.u' .. 

does not neiCeSSal'lIV n"'''~l'1,rlP" a 

h".' .... ''''I-1 ......... that some 

or four attac~;:e<1 nests. 

llnllVJ'UU""", hpl,,,~,'p in a way that 

view for the albatrosses. It arises from the 

mice from 

wound and 

""' .. "' .... u'vu can act on the 41L/,,"ULUO""''''. 

"''''"'!-,U'UU to attacks OO:l11rvi,iTino- better. If 

Comer's 

natural 

mc)u~,e-delter.nn2 beh:lm,nnlr~are 

or more 

UllU .... UU for mice to create an 

'Ibis raises the that natural 

that are 

have been 

VI\JIUli:Ul.Y PI"1!l1u",n,,'cI to 

OI.;'~W.Illlll.e: since the as 

then there may have been sufficient time for 

with of 

and the time-window for IJU'"UII.J.''' 
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the ,; .. I"'''~·'; onset in 

is somewhat in op'polslt1on to "''''''''''f''~ attacks in "T~JHVU""L<: have 

If '-U-lULL'<U transmission IJUUl~"'~" is true, then the Oalttetn 

attacks concomitant 

.......... I-' .. w. 3 shows that the a 

IS ret:ar(led at nest detlsitles. as the Tristan 1l.1IUlU.LU:,,, 

attacks dec:rease in rrequcen(:y and success 

should increase. 

Several are As for the Tristan 

some chicks did not mice even .. tT, ............. t' •• ,; to eat from the 

down of one, 

Isotot,e data 

the chick was ottlerW1:;e unmlolt!stc~d 

if not used as a 

attacks on one of the two wc,utllded 

ilU,U\..L"'U, ''-'-UJW,LU., the to survive and 

'''1<ro-,'''ot that all mice the '''''''><'IU'' 

some 

in 2003 cease 

to some extent in skua nUltno'ers ill ....... "'."" and 

the of carcasses is too sudden increase 

"".'Ull .... Clon:mrnpll101tl, and the is as almost enl:tte.ly due to 

Petrel chicks. If most are reticent to attack 

some 

1n 

sUrvive ........ ''-",." .... there is a tellrlO()ttl:'V 

random: mice target:ed the 

in 2004 was non-

were older than 10 

SUj;~e:SI5 that learn that 

are easier to or are more .I.<::~Vl!U.'Ul.lJll! to attack for some other reason . 

.hxactlv how mice determine the attack in the aO:lOll11te dal:kness 

of a bUlrro'w at is unknown. It may scent cn:afll2;eS age natUlre or 
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in stre~ngth) mice have !caruc:u to cue or a chick UU'UJ.U./I!, and 

gauge to the ~i-.. " .... ,>+n of its reaction. 

the !OVV'!atlOS I removed 

cameras. Petrel season in I 

Great Shearwater r .. ,""','" On 9 mice 

were one of This was ,,, .... "" .. .,'h 

67 Great Shearwater nests were success 

(pe:rC(~nt:ilge of eggs n"trn",;1 ... v ..... " ...... '" of 

mouse 

stomachs 

Mouse 

of the of mouse 

due to ,,,,,a.OJ ........ ,..,..,. ... ,0" ....... 1;"' ... 

UUUC:Ul<:1"',,,' ''''F,lI;,'''''' that in some some mice may 

merits further research. 

'rr ..... ",..t" of pre~aaIlon by rats on ""'.'OJJJe ... " are 

Bell Moors & 

1 I review evidence of mice ..... ~'lri.,"1F 

Do differences mean 

not, on all 

are the This su~rves[s ..... " .... ".~ 

occur with rats, are SUl)pl:esl;ed thl'ough I-' .... ; ... ~'uu'u 

oreaotn of their is constrained 

of habitats that house mice have from 

.. Ha' ...... ", which and or~~ea.:lt1g in peltnl:mc:~nt, 

treezc:rs, makes them UU'':XI.;,c.I.U:U opporlno.1S 

UVLU'.UJo<, in 

have been 

in March 

In 

from 

mice are 

on 

where mice co­

Witmer et 

C 

In retros,pec:t it 

is not that "n ......... '''' ... from constraints ...... '>;1",1;",.., and COlmnennOll. 

niche U.l\.I"~'''''.''' to \oUOc,V'.up""" associated with rats, such as 1J .... , .... ".uu'U of 
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I 

Lom:c:na:mp et 

UU.ll\..Ull for 

are 

de novo on at 

un,pacts were genuine j..lU;Uil:UU'U VS sca.veJtlgtng) 

er~ldt(:at1:on of cats 

nr,'n1.rt an m(:re:ase in 

Marion 

not 

On Marion 

the island has not in recent years 

into 

There 

Broome 

ca:nnot 

Walker in It serves as a 

<::AI,.>!U'""j'U of rat "' ..... U!\ .... uuu 

mouse unpacts 

19I1O1:ea as a conservation to ""., ...... , ... " 

bec:onle t11to.ugh ttltrC:>Qtlctlon or ........ , ....... ,."u.vu of 

Witmer et al. 
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In 1 I UJ.:;'-';U:;:;cu the has 

L.HUWU et al. 

IJUL""'U<WV 1rr1~I'~rslble \-u, .... )~C" to .. r."''''''t.' ...... lUll\-L1Ul.Wlll{, 

et al. 

from 

a 

oversee a orc)ce:ss 

invertebrates or same as 

in 

not to ~''' .• ''' ... , .. o;; 

or as t:ht:oulgh 

\-U'Ul~,ul!'; nutrient to other 

......... UllJ'~ island or ""', ....... ,'''1<. 

such nll"',,, • .,rr,, 
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APPENDIX 1 

Stable ;>o"'pe d.l. [rom pbnt', iflvcrr.hra\", and ",-",b1rch (ptobalM J;.cary >t"-'rC'> of 

hOlJSe file" M", mUio,!w) Oil Gough hlatld. Sl.ble ''''lOP" d.t • .,e p"~llled Hl 

COtn' enti(~l.l I) nomf1oll, dOL"'ting rat" P"" lhou,and (0/00). 

Plant .ample. 

Table 1. Stabl. isOlOV value, o! pb11" collected from Gough hlalld in S.:ptctnbct 20X; 

Low .hittLJ. >ampl .. were collected from the Sf'. co.,,,.! plaiH OH mom" lrappmg gt-iJ., 

Gree" Hill and G,myda!" arc hithlaHd we., An.l)"", are presented lL1 Chapter 5 

Gcrou. ,\ldtc,d. C;nd/TraL1>ccl 6"N <s"e %N ~iuC 

AMRa Low "' 12.11 -JlJ--'>4 _~()6 ·H21 

Aramu Co"· m llJ.6'i -30.72 2.% H.W 
A,'",~a T.ow " 10.7] -30.77 2,~5 4327 
A,,,,,,,, Low m 1236 -29_'>0 36() -11,39 

/le<><M Co"· m 12.2') -30.3(; 4.04 41.78 

Hitliopffrii Low " 1 5.J 1 -25_69 728 49_'>8 

I-lif/i'ptmJ Low "' lIBJ _n.2R (,61 19,23 

Ilirl1011<,," Co"· m 14.1J7 -27.0') 7.47 4~,S9 

HitllOplmi Low " 18.25 -2~.25 (,42 4971 

!-lii/,"P!'''·; Low "' 12.27 _2~.~9 6,21J ~~.45 

, \''''f!w' Low " IIl,IlI -24.95 1.22 4J.S<i 

S",pu, Cow " 8,06 -26,48 1.37 42,(:1') 

S",pu, Low A' 12,J(' -29.()2 '" lU3 

S"rp,,-, Low Al 111)() -25.~5 1.24 42.SS 

.l'drf!lI' Cow " 7,8" -2~,76 109 44,44 

, \'cirf!H-' Low " 12.39 -26,85 1.14 ~1.46 

Scirp"" T .ow A2 1457 -2M9 1 .31 lOR,1 

.1'''rf!H-' Co"· " 12.% -28,25 UI3 415~ 

Slirp"" L,w A2 12m _27.'A:I L% 12,63 

SlirpH' T .ow A2 13.24 -2856 I.n 4L1~ 

S,up..J L)w A3 11.90 25,17 0,91 43,37 

Sd",,,! Low A3 874 _21 1., L08 l1S1 

.leirp!1f T .ow 1\3 12(,5 -265" l.15 1293 

.llirp", L",' A3 7,(,2 26,88 1..W 43,73 

,\'lirJm! T .ow 1\3 849 -2423 1.2() 116R 

, \'''ipu' Cow m 12.58 -2525 1-47 4091l 

.leirptli 1.ow "' 15.92 32.38 L02 42m 

SlirJm< T.ow B' \(,.90 _26.~2 1.9., HU1 

Sdrp'" Low "' L1.R9 -27,28 1J.9~ 41.85 

.\'riIpu. Low " 11-40 -2824 un 1069 

'"' 
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'\p~ndix 1 

Genu; Altitude Plot!T ransect o"N ii"C %N %C 

Stitpu, Lnw "' 11.34 -26.05 1.10 44.32 

S<itpH! ww " 13.22 -3208 1.69 42.81 

.r"'1JMJ' Low " 10.70 _27.26 '" 43.04 
Sci!pu, L~ "' 14.19 -26.81 1.12 ... ., 
.f ritp,,! Cow " 14.81 -27.71 1.57 43.68 
StitJm.r Cow B3 1214 .26.85 0.R8 4D.99 
StitpU! Low B; 11.90 -26.66 1.91 40.62 
.fci!pm Cow G lU3 -27.70 0.94 43.82 
Sarpu, Low G 8.67 -27.96 1.52 45 .60 
.f ci!pllr Low C, 9.22 ·26.01 1.21 43.43 
Sci!p1lS Low C, 9.39 -27.48 1.11 43.49 

-'''PIIS Low C, 6.31 -26.\1 1.67 44.58 

Stip'" Lnw 0 8.25 -26.10 '00 "68 
S"tpllS Lnw C3 1241 -26.41 1.39 42.76 
S,ipH! Low C3 9.24 -26.77 1.05 44.68 

.r"pN.r Low C3 R.R7 _26.71 0.79 45.23 

Smp,,! Low C3 16.60 -26.64 1.14 44.51 
.f rip,,! Low C3 13.26 -28.36 ;" 43.69 
A,,,,,~a Green Hill A -0.03 -27.81 2.45 44.04 
A,,,,,~a Green lIill A 7.47 -29.29 2.45 43.81 

/I"""" Green Hill A 2.17 -28.40 2.12 44.03 
A",ma Green Hill A -0.28 -27.95 1.81 44.32 
/lcoma Green Hill A 4.71 -28.31 2.10 43.26 
Amtna Green Hill A 6.55 ·28.56 '" .. " Apu", Green Hill A 0.39 -27.97 3.55 43.06 
Ap'"w Green H1ll A 6.72 _27.86 4.85 47.47 
Apmm Green Hill A 1.74 -26.25 3.73 41.66 
Apmw Green Hill A 2.03 ·27.12 4.03 43.79 

A/'1"'" Green Hill A '''' -27.27 3.13 39.04 
Afm'w Green Hill A 2.65 -21\.04 3.63 41.28 
E"'plru1lf (flower) Gre~n Hill A 6.\3 -25.37 1.67 5<>.% 
F.mp</r'tm' (Ie.£) Gre~n Hill A 4.92 -26.66 1.36 52.04 
S",pu, GreenHill A '.4D -25.69 '83 41.94 

S"tpN1 Green H,ll A 9.67 -25.57 0.79 #J.85 
.rtipttJ' Green Hill A 5.R7 .25.61 L70 43.33 

S"'PH' Green Hill A 4.75 -2726 UM 44.97 
Sarpu, Green Hill .3 ,." -28.23 L"" 42.96 
S",pu, Green Hill A 4.21 -26.73 1.39 43.34 
.fcipm Green Hill A 6.15 -26.33 1.62 4430 

S"r/'1" Green Hill A 4.05 -24.87 0.62 42.74 
.At-1If~a Green Hill B 4.12 -28.34 2.11 43.01 

A",,"a Green Hill B 1.32 _2R.65 1.87 43.54 
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Acama 

Acaena B -27.44 2.88 44.30 

Acama Green Hill B 4.04 -27.32 2.37 

Acaena B 1.79 

B 4.30 2.18 40.22 

B 2.15 

B 1.45 44.48 

B 3.90 

B 3.01 3.37 42.32 

B -28.22 3.46 

B 2.42 -26.45 1.41 

B -27.65 

B 1.21 

Green B 11.37 1 

Green B 1.12 

Green B 7.71 43.92 

Green B -26.17 0.98 

B 2.52 

B 7.77 

Green B 1.72 

B 7.57 1.27 

Acaena C 4.38 -28.02 

Acaena C 2.32 43.09 

Acaena Green C 1 -28.12 1.97 

Acaena Green C 

Acama C 0.14 -28.28 2.32 

Acama Green C 1.28 -27.30 

Green C 

C 5.33 -27.59 

Green C 1 -27.59 

C 2.71 3.92 

C 2.96 

C -27.75 51 

C 0.98 -27.82 1.20 

Green C 12.35 1 43.52 

Green C 5.01 1.55 

C 4.76 

C 8.81 

Green C 3.51 44.99 

Green Hill C 6.98 -27.19 1.18 42.52 

Green C 2.26 

C 3.41 

Acama D -1 -28.58 
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D 0.52 1.65 

Green D -1.84 -27.22 1 

D 
D -27.92 

D -28.81 0.75 55.41 

D -28.08 

D 0.96 

D 6.02 -26.58 

D -27.11 2.16 

D -27.24 2.06 

D 5.48 1.24 

Green D 6.61 -27.50 2.00 

Green D -24.82 2.55 

Mouse 

Mouse 4.50 

Mouse 2.80 

Mouse -1.62 -28.22 

Mouse -2.61 -27.12 1 

Mouse 1 

Green Hill Mouse -0.45 -26.44 1.42 51.17 

Mouse 1.27 

Green Mouse -28.75 

Green Mouse -1.26 1.41 

Mouse -1.75 1.52 

Green Mouse 5.28 -26.51 

Green 1.40 

Green -27.08 

A -27.25 2.26 

A 

A 

A 1.22 -27.14 

A 4.25 

A -27.25 

A -26.81 

A 2.66 1.22 

A 1.44 

A 1.07 51 

A 4.17 -26.40 1.42 

A 2.33 -26.63 1.02 43.69 

A -27.51 1.81 

A 
A 1.07 
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Genus 

Acaena 

Acaena B 
Acaena B 1.82 -27.98 2.54 42.87 

B -1 -27.19 

B -28.03 

B -1.14 41.08 

B -26.50 1.26 51.06 

B -25.84 1.59 

B -27.86 1 

B -27.26 0.97 52.88 

B 2.74 -28.42 1.44 

B -1.11 1.59 

B -2.25 -29.03 2.72 

B -1.61 -28.32 1.04 

B -29.92 2.21 41 

B 1.26 

B 1.20 

B 6.24 

B -27.28 43.58 

B 2.90 -27.59 1.69 45.06 
Acaena C -29.75 2.22 

Acaena C 0.86 -28.52 2.04 

Acaena C -30.34 1.33 
Acaena C -27.17 

C -26.91 1.60 50.24 

C -2.31 -27.88 1.03 

C -28.27 

C -2.95 1.31 

C 1.22 43.06 

C 0.91 

C 3.04 -26.76 1.41 

C 3.26 1.61 41.92 

C -25.80 1.99 44.01 

D 2.54 -29.33 1.63 

D 2.62 -27.81 
Acaena D 

D 3.11 1.90 42.29 

D -26.24 51.12 

D 3.48 -26.13 1.44 

D -26.79 1 

D 1.10 

D -28.00 1.04 41.49 

D 3.01 -27.82 1.79 
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Genus 

D 

D 5.21 1.59 

D 

Acaena E 1.68 

E 2.41 

E -26.13 38.25 

E 51.90 

E -28.24 1.26 52.59 

E 

E 

E -28.25 2.15 41.58 

E 

E 1 -25.28 1.99 

E 

E 

E 1 42.98 

m contour -27.51 

m contour 

m contour 16.05 

m contour 

m contour None 

m contour 1.28 

m contour 
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Low 

Low 

Low 

Low 

Low 

Low 

12.89 

206 

7.88 



Univ
ers

ity
 of

  C
ap

e T
ow

n

in 2004. 



Univ
ers

ity
 of

  C
ap

e T
ow

n



Univ
ers

ity
 of

  C
ap

e T
ow

n

hiology 

letters 
Bod. Utt, (:M.l))), 2., ·244 
",Uo.'09g" bUOO7.0120 

Pu".',W orJ':", , ""'" '''' '' 

"nim~1 b~l>.vlour 

Can predation by 
invasive mice drive 
seabird extinctions? 
Ross M. Wanl~ss 1.,,", Andrea Ang"f, 
Richard J. Culhberl " ', Geoff M. Hilton' 
8nd Peler G. RY8n 1 

'DST.',\'''''C,"", 'f ".""-"'" " ""' _y F&.,Po",,·' ['~_" 
l" " """,,, ,/ c"p. T"""" &.uJ."",. nOJ, &,·,h ",,"" 
';:,'ORE 1m'""",", , • _ " . """ A""",, ","",!ad. froI, 
&.thA.0<" 
' R",.. s.~~'Y fr "" "'"" , ... of Bm4, p., 1."""", ,"'"",y, 

[j ,*",,"'i,, ''''''"IJI. UK 
• A","", k =<>r<nd.'"'' ("''''''''"' ' @b.="" ,,"uL.a) 

Tho houso ITWU.O, Mus n1U~culu~, is one of the 
most widcsprcad and wcll-.tmlicd invasive 
mammals on islands. It .... as thought to pose 
little risk to seabird., but video evidence f<om 
Gough hland, South Atlantio Oocan show. 
bouse mioe killing chick, of two IUeN-listed 
. eabird specie • . Mouse_induced mortality in 
2004 was a . ignifioant cau.e of extremely 
poo< breoding .uocoss for Tristan albatro .. cs, 
Djomo<loa dabbcncna (0.27 tlcdglingilpair), and 
Atlantlo petrel., l'terQdrQma jncerta (0,33), 
Population models sbow that these leveb of 
prcdation are .ufficicnt to cau.c population 
do",caso, . Unlike m,my othor ishm,I., micc arc 
the only introduce<! mammals on Gough Island. 
However, re.toration programmes to eradicate 
rat. and othcr introduced ITlaITlmalo froITl 
idand. a<o increasing the number of island, 
where mice are the sole allen mammab. If 
these mou.e population. arc relea.ed from the 
c<:olo~al effccts of pre,iaton and COITlpotiton, 
they too may become predatory on seabird dlicks. 

K~'YWord" ill,",ive "licn ,peci"'; Mu, mu.><ul",; 
idand conservation; threatencd ,cabird. 

1. INTRODUCTION 
Oc eonic i,l.nd, ",pr .. ent a ,m.1l froction of the 
JOanl,,> lalld arca, bUl hold. d1Spmport;onale pC"fecn­
to£e of £lob.1 ",'hill biodlv~rSilY (lJirdr~fe 1n,er­
l1otioll"1 200-1), M"ny of the,e bird 'pecIc' are 
iUr.ceprible to cxtinction; more thm gll% of a"iall 
exunctiono ,incc 11.00 h,,,e b«n of is!alld 'peCIC. , 
m.inly due to predation by inv"ive m.mm.l, 
(Atkm.on 1985; Sw.dman 1995), R,us, Raw,,. 'DP" 
,re the most widel), introduced mmnm,l, Oll i.l"nd, 
m d have dev,,,.tin~ Impacts on mmy bl£d pupu­
la"om (Atkln . on 1~8 ' ; BirdLife 1ntcrnation.1 21)04). 
li:chn;q"", ore b eing develop ed to erodie.te ro" from 
ever lar£cr ;'Iand., md conservation expenditure k 
mcre.,in.l)' devoted to !h" cnde.vour (fii~r< 1), In 
contra", mice ,rc decmed to PO'C no ""riou, jhrc", 
to .eabud. (Atkin. on 1985). COll!.C4uolltl)', cradi­
e .. ion elIon for rats in 21HIl ·21H15 wa, 25 Um .. 

,"", =ri, ",wkm<nt"l' "",,,,,,1 ~ ..... L.".," i>ttp,.':,lx"i"" ~'.' 
j 0, Hi'J&.',.>tl.2007.0 12G "' vi ... , P" i" ",-w.jffi<''''''' ",-.koc. '" uk 

R", •. -.i 2' Fol""", 100' A='" 20 M.",~ 2007 
2,1 

~e.tcr than mi:, m d grow ' O_fold fr<>m pr~~ln6 
Ie"eh, while eradIcation effom for mice remLuncd 
virtually uneh.nged 

Gough r,land (40' S, 9" W), Sou!h .\thrntic Occon 
;. a World H<rit.~e Sile and" ",ob"n), impor .. nt 
.. abird br<eding cOion), (lJirdU!C International 2I XI4) . 
It h" 1\0'0 endemic I"ndbird. -the Gough moorh en 
Gallinul" <wo"j (v~lne",blo) "nd Gough bunting 
R"",,,,ia zu"llh"",", {vtthlembk)-.nd !he I." vi.ble 
breedtn£ popul"tiom of two ,eabird ' p , d.. th e 
Tri"'n albotro", D1omed<a dabb<"'na (end.ng<r, d) 
and jhe A,I,mic petrcl Pterodroma inC<'f'!a (vulnerabl 'J 
(BirdLife In<ctn.uon.12(04), HOUle mIce were Intro_ 
duced ,here bel;,re 1888 m d "rc the only al le n 
mammals pre.em (An~el & Cooper 20116) In 2IX~'.' 
2001, u"expectcclly high brecdmlr failurc of T rio;!an 
.Ib,,,o,"e, and A,lantlc petrel , w .. reported on 
Goo£h, (Cuthbert & Hilton 20114), and predation by 
micc "" • • mO<Jted Here, we eOllfirm tho, mice de> 
att"d. mId kill chich up to -,IXI time' th, ir Ill, ,,. and 
r~'j)Qrt" ,ccond ,e",on of low breeding <uec"" .mong 
Llffected . eabu&; . Wc arguo tl,at . imilor mou ,e p red. ­
tion m"y h,ve occn overlooked ehowhere, ' nd ma )' be 
mo!t likdy whe,e mice ore the . ok alien m'mm. l. 

2. MATERIAL AND METHODS 
1<" ,,,,,, "'''' <o"""", .. i b" ",,,, 1",,,,,,, " .. SepL= h<, 200 • . 
Th< ',c"".,.. """" (""Jol"'~<"" •• ) '" T';' L .... Ibo<ru" ~'" "tina,," ,",' , ,,mt"' • • LL ;".ub"., • .....,"" (j. nu",': ""i , 111" ., 
, ... ,' (S,!,,,,,,,,,,,), Fro", . ppruxlirn.td}' '100 mo",,,,.~ ",,,,, 
(1"\', of '''' ;'1", '] :".1) ;" lox.- ","_col=i<>, '''' '''d., wm 
"''''''''~ on, '" ,h". om" I'" """,," \0, ""un"" W. m," • 
,-,.-t,,, " """''''' wI.< ..... ""'" " " ,i..,""'"' "~"-=Io<,,. ''''t'''' '" """''''0 .u"" " . Two """"""'~ "j', .• ,," ,Lo. ,,,,, 
clUe" ~= HJm. d " m. ht ""n, '" inll.,,,. ' ,"00 ,.,,,roc, 
P,·i,i ... '" of ""." " ",1", :i,,,...- ~" ;"[",,,,1 fro", h,"" "''''', .. 
on' "nl'P" "".", . 

Th ... , .',,' ~>< .. ., .. "'" i~',,", K","i, " ,. 00 .~,~"'~ p"" ol 
chi'" ...,,, ,,,,,,,,,",,,1 U","",y-Ap,il .n~ JuL}'-'CJmm"' " 
,,~"""""). Inl' .. " ,] .. ",,.,, ~ ... ",p",,"," '" '"''' ,\ L~"Li, "",,<I 
""" cl." ,,'K '''''.N ... ''' , .. ",,,,, .". = i>;,i" "" " NO.,.,i,'] 
,."","" pe< "" "" """-"po< ,., """'". "' .. " w,"" ,,,,,,,,] ,,"'" 
hootclU". ",,,jJ ,1>< ,hio< 100 " rl.d. ,d, . .. " "'. "" ~ •• lei, "" ;'L.,., 
"" "" ~ p"'~ "0"" ~,,,,. ,"o<",J " 'nl' 2 , "'''' " • .1 d." , w= 
n<&h'd on' ""."",J "'''''" , 1>0, 11", ,hO •• ~ ,1<'",," .. """ 
"'" dil not d;J"" ~'i~' on,'" h'om " " ,,,,,,,,,,d ""oh' ['" • , i'e" 
",1«>1 "" ""', .. ,,' , 

3. RESULTS 
Mice wete filmed a"acki~ Lind killin£ live h",1.l!h), 
chi<;k, of . lI '~e jhree "~dy ,poci~'. 1J.o!h . Ih. "" .. 
chich film,d being ott,cked died '~h"<j""nrly. Videu 
evidenc e .ho" .. ~p m 1Il mie, .".cking • ch,ck, 
c,ting from thre, open wound. (fig",e 2aJ. Mice 
vi. ited every filmed burrow, ""d attad.ed md killed 
one of !he three ~re"t ,hcorwoter chick, and . ix out of 
,rin~ Atlantic petITI chick" ~o chick, di,played 
'ppropriale hchovioorol re'pO",e, to .... "'" even 
jhough mice h.d o.ten through ,~e body woll of on e 
hlm,d olbotro" chick .nd w<re con ' umtllg th ' 
eOll'cn" of the chick', abdomin.1 c""ity (hg11l"' 2b) 

,\·10" breedinlr bilurc. in !he ,Ib,tro" and petrel! 
occurr<d when he,I!h)' chich ei!hcr <ti,appc.rcd or 
were reduced to >tripped carc,,,e, between nnt 
chech "Inc Ii"'t ,..ound~d .Ib"tr"" chick> (.om~ of 
which were "HI bemg brood ed) ,..ere l;,und in March 
,nd '[(ock. conunu ed into Se ~"mbor in oil ,~b­

colonie •. Out of 2 ' 6 monimred chick" 19 we re 
found wounded (of which 17 died) ""d 100 09% ) 
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Pii"'~ L Island " .. d,,,,d 0/:"1' (Roltm ''P.) .nd mic, ~Mu, ","","Iy,) All known df,,,,, p'." to ]gRo "e ,u">med, Th, 
CXpcnditul~ (Nm,,,, o.'lIy) i, '!limal'U for indi,'Xlu.1 ,""",11 (.'.I.",i", ",,[ 2(00) . nd ,hen ,ummed. Dot. w." ",ce, .. d 
[wm on o"lin< dot.b.« (How.\d" 01, 200 ' ), 

b~n" 2, Jr."." <"P'YI,J Itorn ,ide" >how",. (0) 10 "''''''' 
mice ",.din, ' ',',;"", ,'h""o .. chid and (0) mice 
t,~ ",. hoI< ,mn ,hwu"h til. ,ump of tm, chick, The 
chid ~ ... d"d d,c fo[owiol~ mctllill •. 

h,d di<d h)' I",e Seplembe" Huw,"",r, e>tima'ed 
h"'<ding .""co" Jiifefed 'igtllficonlly m .ub-culonie, 
(xl - I77, p<II.IIIII, ronS< 0.12-0.89), Islond-wide 
breeJing . uee<" in 20114 wllS 11.27, idenli""lw 2001. 
Altock, em Allan1=< r<lrd chich cummenced .. 
h.'OlchrnK in Jul)" ond hy Seplember, 20 ou, of 60 
muniwr<d chick, (33.3%) ,urvived, 

Chick, wer< all 'rpa"'ntly he'lthy (,,' ddined 
rrevinusly) when ",ocked, "here", we folUld three 
d .. d,'mnr;bund chi"", w;,hUUl wuumh. Mice du nu1 
"W<"' lO ,""i[e1 we,k Uf ,;ck individu.I,. We conclude 
[hoL II", unu,u,lly hlgh duck mu"ality in bolh 'pecie, 
c.n b< """rib<d 10 tll<Ju>e ,,[lacb with confidence, 

4. DISCUSSION 
An .nnu.l nr<oding ,ucc"" as low", 27 % i, 
unp,ocoJertted amo~g mom,<i£a ,Ihal,osse. (l)'rieall), 
(,0 7 5\-;; o.g. Crox.ll" ai, 1990; Wdmerskin;h 1992; 
Elliot< & \l:'"lke, 2003). CUlhbetl " "I. (201l~) 

rernned a 28~' deer<",e in the Tb,wn "Ib",w" 
POpUIOl;OO nv", 46 yoa" 'nd lbe" popui",ion mcxkl 
identified low chlC< ,ur.-i.-.I a. a <;gnific,rtt drover 
SimLlorly, • popul"tion mudel for ,ho j\dontic petrel 
predic1S , deero""", !>,ven the ob,erved luw chi<k 
production (Cmhl",,, 211()4) .• \lieo app<ar \0 n< 
b r;:el}' re_,,,,ble for hi~h rat", of chi<k mortaliry in 
huth the ,recie, un Gough. lind nCl:o<ive popul"tiun 
[fends Or< prub,blo unb, pr<d"uon" red\1ced, 

iJid. Lm. (2"" 1 

Thi, i, the fir![ \1nequi",,,,,1 pf""f that bou'e mlCe 
Ofe 'igniJiconl pr<d"iUT> of health), ,eabird chich. 
1mee rublished ",cuIds of pu"ibk huu>c mouse 
>"ed"tiun (l'uRkr " aL 1987; i\inle)' " ai, 19-90; 
Campo. & Gn m,d-;:iro 199-9) wcro"ll on ,m.ll chtch 
(Ie" them 50 R) and coulJ h.vo b«n rho ,o<ul[ of 
mice ,covon~mglkillmg morlbunJ chick. or .. kin!: 
ob,nJnn<d <gg<. Gnugh mic< ar< ,olar;voly la'ge 
cnmpo,eJ ",irh natural porul .. ion. ds<wh",e (lJe,ry 
<! U/, 1979), NeW"'lode .. , [he), are ",uch <m,lI", th..n 

ra'" .nJ it " ostnni'hing th" lhey con ,ucc<"fully 
Olrae,- Tristan olb",u" chiek, lh", O'e mure 
thon 31111 limo' ho,,-ie'. Tm-lOn olb",ru .. chick! 
thwa" ","an rnod.iUr> ,uch ,,' Illb-An<orctic ,m"" 
Cathamcta antarctica, etnJ l outhern Rion' petrel, 
M"",on<ct" ! i! alltcw. Why then arc heolthy, w<ll_ 
Je-vdopcJ olbm"" due",", woi~hing more thon H '-S, 
incap.bk of Jd<nJmR th<m, olv", ogain" , ueh 
Jimmutiv< proJotm-.;' bl,nd bi,d, "'0 p"ticulorly 
vulnerable lO amch from no,,,l predalOr< he""u", 
lhey lII<k Orpr",,!!"e boh""uu'al re'p<>n'<> (Kepler 
1967; Atkinron 1985). Aho, not all . ""ch were f"tal. 
,\Iba",-"" chloo typically to<lk ,0"".1 day, to die, 
during which timo the ntice fed rep<o'eJly 0<\ them, 
nf[on Op<nins mullipl< wound •. In l om< way', [hL, i. 
eiMOr m raro,iti.m [h,n m pr<Jolinn, on,logou< w 
finche, irt Gal"r"!:o, reckin!: "' "il feathe" of 'e"b;,d 
chici<, ond d'w"'n ~ lheir blood (Gr.n1 1~86) , 
"Ithoui/l, in thot Case, the chick sddum die'. 

Tn;, ;, lho fint recurd uf wido,pread "nd dcva"'t­
m~ pred",,,,,, by hUll>C mice on ,e.bird chicb, de'rile 
mice h"'in.-: bcrn intruduced tu man), ,e"b;rd i,land" 
II., il b«n oveTi()()i«d' Or i, rh<" ""m<lh;ng roculior 
obou[ Gou~h 1. I.nJ' Tho dim .. o and nOHV< biot> aTO 
no< unwu,l, .nJ it «<m, unhk<l}' tho, lome other 
conJirinn, . , yot und<fin <d, could h.v< g,v<n ri"" to 
pr<Jawry beh.vi0ur. Porh.p. of more irnportonce " 
tho< "mon~ 385 idmd, Wlth bird ,pec;e, imuwn W b e 
,ensitlve to inn,,,'e ,pecic" onl}' >lX, mcludm;; 
Guu;;h, h"", ho",e mlCe as the onl}' m"asive momm. ] 
(Bmuk< & j'Jilwn 20(2). We .uspeC[ 11'"1 who'e l10u ," 
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mie< :If'< part of. complex of in"",iv< m..""",,", the 
effects of dominance, competition ond pred.tion by 
la!ll:er 'P"de' render mice k .. of • threat to native 
vortebrot~. (Courch.mp "aL 1999). Rec.nt <vents On 
M.o", .. hlond (46· S, 37' E) .upport thi, hypoth .. lS. 
Hou.. mic. bec.m. the .ole IIltroduced m.mm.l 
followin~ me er.die.tion of e.OI, Fdu ca'''', in the 
1990. (B"'ter" al 2000). Since 2004, severol WlIoder-
1111/; alb.tro,,, Dw",.ct.a uukm, chick. h.ve .uccumbed 
to wound, oon.j".nt wim mom<: ",,"cb. Thi, ;. !he 
first time in over 20 yeln of iDt.n<ivc study that 
wound. of thi. noturo hovo b<en recorded (Petor G. 
Ryan, unpubliohod data). 

The .. findings Ire ,ignilk.nt for l:>oIh Gough .nd 
Monon ,.lando Ind, more g.n.rllly, for i'land con-
1<rntion and the om<r~lIl1> dm;plllle of invuion 
\HolollY. On Gough, umrutiJ»ted predatIon by IDlCO 

rould contribute to me Ioc.l el<tinction of Tri.tl\ll 
alb.= .... ond Atlantic petrel •. The winter timing of 
attacks mak., ~ petrel" PrDc.:Ja"a <i".,""", .nd 
guot-win1>od petrol" Purodroma ma<rop .. r", both 
lVlIlter-br..,di"!>, burrowin~ 'P'Cl<>, likely to experi­
ence mOU'e pred.tion. "Ih< Gough buntioJ> popu­
lation i. likely to h.ve docreosed ••• re.ult of nost 
prodat>Ott by miee (Cuthbert & Hilton 2(04). If 
o".ek> On alb.tro,,", are confirmed ott Marion 
I.lond, .",,<ral oth.r 'p.ci., (e.i, winrer--broc:dmg, 
burrowing petulo) ore lihly to be .ubioct to mome 
p",d.tiott there. 

In I broider contoxt, me conservation .totu, of 
... birds brecdin~ on i.land. where mice are the sole 
introduced mammal, need. to be ,tudied, We predict 
that thi. phmomenon i. mor< wide.pre.d thon luIo 
been documented. In Iddition, eostiy mamm.l or.dt­
eotio,," .r. prem".d On projected conservation 
be""Ii" (Kujick 2003). Our Jindin~' .upport the 
me,opredotor rele... ond compotitor roleue 
hypothese. (Cour,h~mp ., al. 1999; Caut ., al. 
in p"",.) that the value of or.dic~tin~ competitors and 
pred.tors ofmioo (',1/;, rl" "nd c ... ) would b" gr .. ,ly 
enhanced .Iso by "".dic.ting mice. Conversely, so"", 
lon~_t""m b.n.fi" could bo comprom;'ed If moy arc 
not. In l'iht of the,. ""ul .. , the prioritizltion iivm 
to mouse ""d"'otion> in i.land r,,"IOrltion projocto 
, hould be r.",.wod. 

InV'OI<n blolO!/i," , eek to predict the rish .nd 
con,.~uonc .. of llien .pecieo introduction •. I,l.ndo 
au of ton "udiod to undersIlnd tho ~ener.l principk' 
of Ill ... .,,,, plttern, and pr"""'eo. It io .urpri,;"ll thot 
m'jor di,coverieo c.n still be made .bout the 
b.h.viour of • well--<tudied , pecio. with • history of 
invo.ion ,n,,«:bini b.ck ,ov.ral centuri ••. Our find­
IIlg> r"""ol how the char.etori.tic, of inva&ive <pede. 
can be conto~t .p.cific .nd thu, difficult to P«'Jict, In 
• moro pooitivo vern, th.y al.o ienerare to.t.bl. 
p",<betton • ."d 'UW"" .venu.' for re,earch into 
ecololl;ical inter.ctions, whIch wIll bon.fit invasion 
bioioil)' th~ory I.Ild oo",«vanon practice. 

Rescar<h at GouJh. )oIand .... eondu"",d w'o<h p<nn .... :ln 
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