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parental behnviuur and care- daie (1978e) peint37 out -ﬁthntf

tu:el .energy savinge for parenta would be greater 1f more

, energy vas put 1nto the embryo (egs) and therefore lena 1ntof'

13 o

the- nevborn, beeauae ic- mey be cheaper to 1nvest hesvily 1n'

eggs than“uffepring. . Hpvever,-*if ,murtality“’is greatest

1.ﬁdur1ng the’ egg atage, it may be cheaper to inveat mnre into

- : L.
'regring‘chicka. The enersy Eor egg_pruduettoq is gathered,

 land e:pendea 'over & short tine,'which-Ehen'eqmbereg to the

o enefay"invesied 'over the E neetling .peripd;l may oot

'neeesseri}j‘-,ee.w an . energetically fcbeeger‘ﬂreprodective

't"'

:birds and their :methode-lof cnpturing t. ﬁreclude the-

'derelepﬁenf:.of'-precbcial'.yuﬁns.. In‘j-these ,.instancea,'ﬂ

alericiaiicy may be the Eavbureﬂ rnhre‘ . Garnets are
- . Lo . . " ' !’ - .

“~§fedged and ‘erperieneeq birds‘_csn_ efficien&}y exploit,

.t e . .

'l551npe gennEt j(end. other eltricial) _chieks have -peak

_eeergetiq_.requireménr agretiue dyring the neetling periud.

R ,5erents must epend_a'greater_pprtion-nf their time 'Eoraging

w &

'eomparéd to paréﬁts .‘uhﬁbe"ﬂnffagfing- ‘develop ndfe

precocially. -11':' T RP

(Case, 19783)-n lt 13 vorth noting that more than 802 of 311

~

bird Bpecies are nltriciel (Ar and You—Tov, 1978) and of nllf

3

951 are believed to have}f/mnnugenoua nnting system {v?tner'
- .. . 'l - . - .

B e

Honogany 1a favoured underllrﬁe 'nltribial coﬁdiflons'

2 invesrpent. Case notea thet uany of the -fuode'beeten yb}k

‘f. tpg pesserinee (the majority of vhich are altrieial), abnut"
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. Data co11ect1on

a

L weatern _egﬁ, of the island.‘ Additiunal deaerlptiveﬁrevlewa

'of theae coloniea .ean be Iound 1n' Tuek _(lgﬁl); ﬁettleehip.

(1976). delaon Tl978a b) and Hontevecchi tlgl.tlﬂﬁb).

obtained Jom nacca;jeu Ialand (o ‘1 19783 Ctwo - 1n 1979}5
ffed capelin at ;requent 1uterva1l (up“to six tllel daily, 0{

chieka were then fed predoninantly natkerel (tuo to ‘three

‘e

I tinea daily. er until- aatiated), after tup nontha, feede.

" mackerel ..and, oceaaionally an entire mackerel.' Three of the

/.

';reaptive ehlcka aurvived at leaet until fledgiug age and e_
died at 39 daya- Height 1ncrenenta of’ captive ehieka were ‘£

nnuitored on_a regular baaia throughout the neetling period;

T,

-'196&, Poulin, 1968). Aﬁ additional eonpariaan vaa baaed ou

the veisht incremeuta (n-S?] on- 15 mhieka of known age‘\from"

e

'5reuth meaeurementa.wereraleo recurded daily up to 21 daya;'

LY

'Cape Freele. "It-ia 0. Blkn long‘ﬁy 6:4 ko uid@faﬁd'ia,lﬁ:q,.

' "at the: higheat point (Hettleahip, 1976). Gaaaeta:neat oe'the:

Chiek growth meaaurea are baaed largely on four ehieka‘
,within a week of known hatching dates. Captive ehieka vere

, Ca L _
:Zluntil aatiated} for ‘the’ firat fev veeks after hatching, <

-

' 'uere redueed to- onee a day. Feeda conaiated of entire fiah -
.that were eut 1nto pieeea aeeotding to ‘the aiae of ehicka.;

:' Chiekq oidar than, eight veeke were given feedasof one-halfua_-

':(91 daye). uaing Peaola aprina aealea (300 500, IQOQ, anq‘

vSDOD g) and vera eempared ‘to thoae of other yeara (Helaeﬁ,;.

. Great Bird - Rock ' and Baeealieu Ieland, 19?9. ‘The folloiiag_'fff
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-‘tﬁe“ teat animal, nnd T 13 tbe cbsnher teuperatute (t). The'

_—— - T ......'..‘“ﬁ.-_a.-_-.......l._-..-.._--... ASR

* a

L

Iey;éu Springa Inatrunen:aatelethernoneter and’ tenpernture

K

probe}' 2] ncclination period of at leant a0 ‘nihﬁ-to -gllowu

the bird .Ed‘,cqqe fnto thernal and_noistu;é'equii;bfiﬁﬁ

Ea

iitbin'the chaﬁber‘3'_qj 'neaautenent 6f preslure change'.
fuithin the chanbéT from betveen 15 to GD sin;. &) contiuunu[

uonitoring of qhanbet or. anhieut\tenperature"l '-5) body--

ue?ght[.: E:pired carhon dioxide P(COZ) _upi  abnorhed

.rplacthgf‘aodaﬁ'line 1naide the ;hﬁdnhér; _:the. ehange in. .

preibure between the chaﬁber nnd outside air uan deternined_'m

T - u

by reading the change 1n height (h) of tbe uuter colunn (am) -

6@ HI naponeter. To conver: h 1nto 02 conauned (ﬁo:) per g

_‘of bird per hr. the follouing equationa vete unnd'x - (V.

¥

W) : 1273/17 /10, 340 (o1 B20) (Unbteit, 1972), Exh = x'
(VOZ/ unit tile). XIH(g) = ?02/g/un1t tile' uhera?! is theF

flank conutnnt,,an 10 the volnne of the chaub!r (nl), H ia‘:;

hody ueight (g) used a8 an* approxinatinn of the!‘volune ;of

Y

. V02 can be con?erted 1nto calorien (cnl) by nultiplyiug hy

4, H (Dauson.‘ 197&). Tuo chicks fron Baccalieu Island were; .

. w

tested every - other day up . to 11 dayl tn-l?}. and on Gteat
Bitd lock -16 chlcka=

adults (ﬂuring the 1ncuhation stage) were alno :ented.--“
? R . g ’

Studien of srowth energetica ‘and dynanics: often :usé -
captivu' naltlingl due to 1631nt1=31 ptoblguu in’ using vildw

neitliugl (e.g-. !lhl. 1962' Schreihlr, 1976' lnlhlan. 1977:'

Cooper,_ 1978). Thil nethod nllows ditect aeanure.ent of the

?gge 12 o

21 dlyﬂ (n-&?) Four- hreediug.:"
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_nest' °'3)
7conlint¢d o! an .

"beyond the gape vith a trnnlter -qf'

-“_neck-bite
';rintention nove-eutn touard ihe

iatrival- t

'_lga cllll!l - 1) peltlinsl,

: yearu); aud 3y nature—plunaged ' trda‘ (>51 years,.-usually -
'ffbreeding 1ndiv1dual :7 ‘Sanplel fron cla-a l ver& collected

'uloafing birds.
49:10: td tlking flighta‘
'* e1ther lt neltl ot Iron 1nd1v1dua1- loafing at-

. of fha coloniel.

- ;'._o -
‘__‘ - ——— B 3 ——— Y .
. \l"’(' Fo, Lo .
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' change-o?arlf 1.3«. when ono parcnt replaced its nate n: the 'fj-

frequ:ncy Jo parental !eeda ff . aingle feed
‘ entry by the thict 1nto 8. parent 8. nuuth~
fond bolu- QFB‘Itpe--

chick).' Parents uere ndled-baled'on behaviuural'and iuStléi’;i

-orpholugical differencen. l) lllel ptandl ‘n, Icnglg- ljﬁd“
during copulation - b) they
' fqnale nf nape upon .evary

L

th}, nelt, rt) nalea collect nest-naterial; d}

@, o

'durlng the latter ﬁalf uf the nn-tiqg sealon. felalen -hov-"

- DR S ' & I
more vBita on thairf}oreha-dn (leinon, 19785; Huntevacchl A e
and Porte:, nao}. | % R ST e

: . . T . - . -

", 5|-p1el o! 1ngelted !ood 1teal ware obtuined fron thrae
. . - / .

2) 1n-atur¢-p1unaged birdl (2-5 jfi

e o

rEn . Claln 2 nanplcu wete obta Ey appro-ching f

that often regurgitatud their crnp contents

‘Ciass f? salplep vere

e pbriphe*y

allm bite or make _U_',i

s.-ple- veu fd" led: 'tn -peciel ".'lﬁ,d:',-“- B =t
: weished vitb 300 and 5' ;?Penoll npring nealea. Hestlins N
o f'oga; S
°. rl}l a2 I‘:f‘ .'.<
ul... _;'!.\:;
“ ":' - ;
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‘cf 'dltriciar 1aﬁd—b1rds fha;"iiao- 1ay a. siugle eBg, ‘and

Wy

L

_1ay mcre thsn one egg {Ricklefs,'l973).

;

relation tc proportionate adult sice compared to othcr body

Hparts. By 3 weeku. thc tnrsi arc fully,growh, and the feeq

T Eatchlings hsve- well deveioped tarsi and midtoes in

"Page 18 .

almost ‘ag rapid as thoac seen. snong altricinl species-_rhat: 

reach adult lengtﬁ*by ueek [ (Figure 5)-- Thc rnpid growth:

‘of"rhc _taracp Iand midtoe is Iinked directly vith néﬂtling

-acrititieh, eig., rccciving fccd,- tempcrcture' regulation,

Il

:an& ving-flapping, anc-will be discussed la;érrf ‘The chicqus

b

bill ia small relative to adult length at hatéﬁing,”'thodéﬁ

F spproaches adult lcngth at about the acne rate as the"

W
e

"midtne (Figure 6) - "'.‘ 7.3_' - II. '.:2- -

‘_wing providea the nost reliable meauurc of age (Y-—l 98 +_

Ihe wing is the slowest groiing extﬁrnal part ch.lﬁ
o .

nestling. At hatching it is nbout lD! of aﬂult léqgth. .Ther

Hing neaches adult length at o slishtly after fledging age

’

' _(Figure 6)..__

o .

0.56%, ‘reo. 994),- followed ”by f(in dccreaaing :ordqr of

accounted variance) ueight (Y-—327 12 + 73 92!. 5-0'980),

o~

culwen ‘(Y-IS.QI_ + 1.611 r-O 978), midtoc (Y-3 10° + 0 18!.'
- r90.902); " and 'tcrsuc (Y-l 58 + D . 16X, r-O 886)..k .hli

-—regrcnsion liceaf nhcvn in figuren havc homogenous variancc

and hnvc bcen htaudnrdizcd to percent adult aice.: Y
-Photcgraphs and eccimates,&f dpvn'covcr for sevcrai

o ) L.

ann' view- “of the five rcgrcssiou linca io Figure 6 the

7
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A'chickn have ahown that the back 18 fully douned by d'a'y‘ll
. npd- the belly by day 17 (Figure 7)- At’ hatchtn “tFe b'elly
B :13 conpletely naked with down firup

w ueek .' -ern accumulatemvenly on the ventral ourtace,,,butf

_lrebs. ‘Hhen a sxposed. chicks are vu'lnerable ‘to - I:he climatel L }
' 1

_by day 1 w:ll:h :I.udiv:ldualn having slightly more or leu.. The'

.dovn daes I'n‘at ac;umulpte ev‘enly Iand‘@ré{j_-; '_1'11' the -

' regi‘onaf covered but sparse. between Joints. ,clmica’, \l'ingii,
| hgaa'm'd neck bare. .dsy 11 - head and neck £111408 i, back .
fully covered, vinau atill qufte uaked (ngre Gb). day . 13

- Hinga nowv -cnvered and down is long and flu[:‘tfy, day 15- -

‘_forehead and cheek sress.

) 1 to 21 days were neasuted using the apparatuu diasralad :ln

-usgd}, the uponential :utve provﬁidad l:he baal: fit (r-o 634°

}

aring l:y the end of..

T . // R

15 slightly»—variable betveen 1nd1v1dusls- Accumulation ‘on -

[

t'ﬁe back 1s'lmul:e _Mcial than en, the belly, becaune :he

..parents brood ynung on the top nf their highly "“_ﬂ'},ﬂ”“'*d’lj__’*’_,‘?

S

i

) ,Erom their backside. The dorul auriace hu tracea of dovn

folloving ' utages': ZQay Tl virthally -na’kéd.’ nparse "

A __:scattering of . down filoplumea. day 3 - the a:leuing-tracts ’ J

/

-are visible but euentially bate, neck ang head eparse,” bsck

has \risible tmctu (Figure aa), day 7 -_ hip and: scapular

chick 1s cnmpletely covered uith down', ‘but may be spara‘gi. on

I. 2 - Oxygen Consunption LT

\

The rates of nlysen cnusunpt:l.ou for ehi:ka (u-IB) from T i

ll':lgure 2. 0f the pnwer, e:ponential .and linear nnalynes
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. ”feeds 1ncrensed ateadily from hatch tn week 7 (Table I).I

"Page. 27

‘food bolus to their'gape vheré 1t f{e tranaferred _to ' the .

th!ck.f\The.chicE; 1nmediate1y hefore feeding, nttetches 1:5 E

heck and pushes up vith 1ts legs (Figute lla b). The ehiek,

-inuerts 1t§r head 1nta the pareht e mouth nnd gnpea.v-The

‘bolus. then alides into the chick's mouth, which acts likel a

'funnel‘HIFigute llc).*The lovet mandible 1a distensible aud

_can be - stretched outuard ¥} fnr: hh_.the 3ular.'ppqch 1w111 ‘

ellow (apprnximntely 12 cm &t the hinges)

Daily teediug "rates ‘of chickn ”ara 1n1t1311y higb.

-_peakiﬂg- in veek‘ 3, decliuing 'theteefter (Table ;).' -

Chi;sqﬁare 'analysis wag. uaedtto tent for sex difterences 1u‘

fparental feeding. AlthOugg the aaﬁplea are “mot cnmpletely

"1nqependent, : this ‘nunlysis ' is ‘more conaervative 'en&
-aﬁplicable thnnl a Cochran Qf ot HcNemar -test, . Three
Chi-square testa vere perfqrmed on; ueeks a) 1,72 and 3.-5}'

Y T, aud c) 1 7 The reaults for teutu a) a'lpj "1nd1¢5t§.'

‘ttqt nnlea delivered nign!ficantly (p< 001) nore feeda than

1{?#%133" Test b) revenled no Tnex difference ;n, pntental

\"I

feEda (p> 05)'; Hhile males delivered more feeda overall,

- Ithey differed significautly Erom females prinarily- during

the' firat 4 veeta post-hatch. The uenn cnloric conteut of

.

As mentioned previously, captfve gnd vild chicka grev.

- et ainllar tates up. te_.week 8 Tbe foods fed to captive

L}

chicks vere - lar to what vild ehicks _received. Chicks.

A

- were ted prinarily capelin {Hallotus villosue) during the

LY

b,

e SR M. WS UV . :..._._.__..._,-'- @—3 VUL S
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-. 'rable Iv - Average (+SD) incubation "and brooding shifl:a
- . (min) by nales and females (INC- :l.ncub ation,
PH1-post-hatch veek 1). } ’

!

R - - . Time at Nest B o

-+ Nest - —_— - - = No.
‘Stage - Male. = (1)} . Female (%) - Total Nests
CINC - 192.8+268.7 '23.3 . 633.44249.4  76.7 27,522 -32 -
PHL 485.3+329.9 51.9 449.74329.5 48.1 3,740 - &

PHZ  496.0+288.3  54.1  431.6:294.8 45.9 14,681 16
PRI 335.54307.0 37.7  353.4#3i9.6 62.3 9,775 1l
PEA  250.0%+ 10.0  32.1  527.5+22.5 67.9 1,555 . 2
PHS  396.2+157.4 44.0 502.54129.6 56.0 5,380 6
- PH& 562, 5+1az 5. 72,3 - 215.0+170.0 27.7, - 1.555_ .2
PR 299.7+158.2 " 37.9°. 49220#171.7 6201 - 2,375
CPHA-PRT' 357.04100.7 43.4  466.04188.0 56.6 .30,450 37

PR1-JE7Y 393.74247.8 - 45.7  468.74245.5° 54.3 58,646 . 68
we-rmrt 324442714 3.1 526.14255.0 61.9 B6,168 . 100

Ilnclu-des 24 additional mests from Funk i;tlaﬁd, 1978,
- that conteined chicks of ages between 4§ and/weeks
: post—hatch. _. X

o ]

)
















a _ue}ght receaeion to be confined td aeabirde, evnllous and

em ke e . Lo - : e et R M meeeaam TN A ‘P

1966) . Effective endothermy 1 -3 nnets is marked 'by the - L
develobnept and naturity of verioue body componenra (e. g.,_ .

. !
. full down c ver) and also repreeente the.’ f{ret " stage fiﬁ.f"-,:-%

;'chiek independenee (e g.. Eessation“of'psrenrel brdodini).'

" As in meny other dceanic bitds, gennet chicks show a

v

Height recession. prior to fledging. Rieklefs (1968b) found §:

awifte, species that epeud long perioda of. tine -on the wing.ll

'.ThF. drop “in neetling weight appeers correlated with a loee
. | L .

_of water an 1ntegument .tiseuea mature (Rieklefa, 1968b).

.'O'Connor (19750 hae  &lso {pupd veight recessfons in ﬁouse

-

Martina . (Delichom ' urbica), . Houee 'SbErrous (Passer
] . . ” ." g ’ ‘ - i

donestieus) end Blue Tits (Perus eaeruleua), thpugh it 18

psrticularly emell in the letter two apecies.' A 'genuet_

'chiek may exeeed edult weight by up to 502 due priuarily to

a lerse depoaition of fat srores (Helson, 1978b, Ric@lg{/{

[

'55 -g;.,- me). The aubsequent ueight receaaion after veek 9
18" alao due to'faﬁ inerease ‘ip. neetling ectiviry ‘(e. ., B ?f?:i
wing—flapping),!a deeline in parental feeda (Hontevecehi and Tx.
'-Porter, 1980), and poseibly a decreaeed motivation . to Ifeeq-r

_by ehieks (e.g.,‘COOPer, 1978). ':" ' ' ' "--;"J-.: ‘

;r fledsing, Northern Gnnnet neatlings do oot actually T .Ir..
take flight, rather tbey jump and, 1f succeseful, glide down
from the nest riding updraughre and windleurfenre ro rhe

-hee. ‘At this. time, the parent-young bond 13 seveged.' Ir'isr
. > - IR S . :

thougbt ther the chieks.remein-on the uete% for a_eoupleaof ’
. - : S S N g ) - -

- B . W



'-these”forssins skills.

!‘ .' I- - - L . b“ ‘.- . _- . - Pége fﬁa -

S Lo o

','weets during vhich time they acquirellfiehing skillsivwhiie

Eubsietigg d' their {ar reuervepﬁT(Releen, 197Ba). . The

“Lgadneta pIunge-diving method of fishing is speciali:ed and

1t. 1s likely that immature birds’ ?%kegsone time deveﬂoﬁing

- s

The metabolie rate of wild nentliﬂﬁs declined to edul:
oLt

_ levels and became leas varisble when they reached the age of .

4

={endothermy. Endothermic chicks. end adulta differed in their Hi

oxygen eoneumption from the Aechoff and Pohl (1970) equetion.-!

for reating non-passerinee by being 232 (n-9) and 37! {n=4},

: reapectively. of the predicted adule Velue., Poikilothernicﬂv¢

chicks. (S days,up-S) consnmed oxygen-er a rgte ,of &Lz ef -

—0—-—

' that predicted for adults of similar weight. Dawson ec al.

(1976) compared measured hqsel_metnbolic. rates- (BHR) with
ralueh from varfous #rédicrive'equstidné; They found a. high

1 K

' :dEgree of ariebilit&- berween brdere of birds renging

:ﬁetueep' 65— 901 for ﬂunklinge end 40 721 of predicted values

..“__.

. for gallinaeeppp- birda. _ The Auehoff. end. Pohl (19701 h

-,pred&etive ‘eqhations for pesserines and nqn-pnaserinee are

A Y i
]il ’r'

‘beaed on 14 'apd'.f7 atudies rehpectively. The- largest

3

dzialtrieiel 'Eperies in these Jatudiee yar the Hooded Crow

"‘J

(Corvue eorgue) which is about oue: ai:th the ueight ef_'the

‘Ndrthern Genner.' Hetebolic relationebipn vith body sire are

' puerly underatood.ﬁ except in ternn -oﬁ' a prdportienete‘

[

f .

'-reduetion _ie the wetebolie pouer required per. grem of body-

mass {see Celder, 1974). - T




. -ave’ 1mpertsn|: for

i em melb e b, Tt cmmee b

2 — -: . C e o . ..Pase 44

1

:'Tne lov wmeasures of -gannets

Y02 for

:-prediEtedu-valuesl‘msy'hsve been 3If“n¢iion'b£ thf-chsmberaf

The chambers nsed_were designed for portsbiliﬁﬁ'snd did ' not

hsve'»sny' meqhnnism: fer.

produced may not have Seen :onplerely sbsorbed by the socda :
line. This .could have reeulted in lower ﬁoz levele. Since
ell methods were - pre—stsndsrdized (e g.. quantities -of sods

B

me
: !
J

w1 possibile thnt the results observed are representstive of.

- LN » -
,gyé-metsbuiic levels of nestlings snd ddulta.’ : p

.,”"’ _." . . ) 1t
i " The trend in

L1

can be  interpreted aa: rea};'unesﬁite the .

‘points. The decreasing ioz as .a function-

/

(1974) 5represenrstion of -

schematie
This funetion, in-sddirinn ta:tﬁe substantial

Y02 messures at week 3, indicates -a

ndtsholie*'rsre. :'Hhen -ehichs. ere Iable ';d;j'

'regulste, mote energy is used in these processes which would:

result 1 levels of metsbolisn vhich sre closer to’ those of

'sdults._ Aulle {1976)

uhen peetorsl nuscles vere fully deve10ped. rhése

thermuregulstion

R}

lagsgus Aulie, 1976) but 1eg muscles ere more functionsl in .
this - respect 1n - gsnnetqr:: Tﬁs dsve;opmsnt

assdeisted-nusciesJ[ﬂicﬁlefs et gl.;}ns}’sre vell

‘circqieting .alry - thus the " CO2.

» and time in chsnber) under eontrolled conditions. it;

metabolie change against age in gannetn

sforemeniinned

BMR and nesqlingrsge;:
_ B ABE.

3reducﬁion 'in

stsbil}zﬂrinhl in

t'emperature‘

speculated.that VOZ might stabilize .
muscissi

iu ptsrnigan (Lsgogu .

develnﬁeiﬁ

‘Telative to. '

Lo e
‘of age (and}
develupment of endothermy) of gsnnets fite ;withr Rfckiefs;j:‘

4

of tsrsi and . .










Thete, was a sexual difference in -the frequency of

- perental feede during the firat 3 weth‘}fost-hatch. Haies‘

fed chicka more- often during this period, but bath sexes fed

chicka"nn frequently 'qf;ervards. The . small caloric

requirenent“-of nestlinge ‘up to week & probpbly does not.

aignificantly increase the foraging demands of the malnfmneh

beyond 1te own . maintenance level. Many adult reaurgitationu

-

of ﬁackerel lacked heada. which had already been ‘digeeted.;

: Young -chicks ara’ frequently fed emall amounta of fiah, and

ool

the adult mugt reawallou after a feed. hdulte there!ore
‘_ . a - . * e ]
digest (and ansinilate):.portiqnslof the fish delivered to

o

: chieka.‘ -Affer week -3, ‘the” deily” intnkel by neatlings

' 'Parental Investment

. of fiah eaten bf Double—erested Cornotantn (Dunn. 1979)'.

':- unnally regqraiteted ningle uhole meckerel. Chicks 6. weekp .

increeeen sharply from 1.8 equivalent of about 1/2 a mackerel

2

(veek &)Eto ahout 1 macke:el (veek 6), During ‘this perlpd

ﬁa1es' and females ' share ‘more equally the duties oﬁ;ehiek

feeding.

Y
L

Gannets feed on aeverel species of fiah, all bf which -

are aurfaee ahoaling end of eomnereiel value.' Heckerel hae

‘a very high celoric value (2. 45 kcallg) :relative to other

:epeciee end is the principle food of Horth hmerican gnnnets..
The. othet epeeiee eonnonly ceught have en averege caloric'

value of 1.2 keel/g. vhich is abont the ‘Beme a® the ni:ture‘

Heekerel are the lnrgest fieh caught by gannets, and adulte

/o .7 _ ‘”.fif o o - Page ‘Z




N

F]

and

_older

can - e e sl o b e g s e

hnndlequfeede a‘

céan ;:entjre ‘ﬁecke}el, vhich
eupplies sufficient food energy for at least ' one day.
‘Heleou- (19783) eites a long liat of fish known' to have - been

o - Page QB?

‘éaugh; by " gaunegr.:

: ;iems”to 5e.the{ﬁbst colmoply caught ape;iee(

_Horthenn.‘Cape}end Australaaidy

u(see

P

- The
L

‘behavieuf

someuheé' sihilar.e

species of needle £1

-~

nend
ﬂorelenq.'19§6;:3ran
ieipi}arﬁﬁy in
different foéeéqq_,i

of

: fiahing enployed by

e

)n da:l.ly

- (7150

-

-correetiin for adults

-reghrgitated

_ngce single»

by ad

requirenent (nbout

steeter than the' requirenenta nf cnptive fledglinge).'

-~

- to the caloric value of
N . i

kesl). ‘The 'ad

elightly longer.‘

Tha— food requirenenta of neetl;nge 1nerease fron-hatch -

1989, o

thede'

Regardlens of colouy

All 3pecies

8h (Scomheresn:

Fi;eq ie
.'1974-'ne1aon.'

e related €é  .
fieh, ;anﬁ
all genneta.-

mackerel ) were - ‘Eh
ﬁlta,l the

11: adult

-

hn average
ditionel\
with chicks, ' as .

L

®

l'

lqcationm

_22 )
Neleon, I9?8b. Hodzieki 'and

19?Ba.b,

;the.

L 'regursitation (305 g) vill be used as’ the daily

5

an : ce
this

cnmmnn

‘ -

camnonest

ad

regurg;tated‘

foraging

to Jeek 8 and then_decline alightly tu a level vhich is.v

mackerel

' Fish eaten by
Gaﬁﬁets (Horha sefra;o;) are
Ieed on mackerel, verioue.

phalopodet

.etudy)._-
fish apeciea caught by gaunetp in. three_
“,schooling

the: plunge-diving nethod of -

averase weight of a maekerel -

ule

‘weight,. which iu ahou;,3f51"

food intqke of 800 kcel becomes roughly equivelent g

mnekerel

# IR
Eﬁ?kcal representd an estimated

time 18

food
foud‘

Thui

on
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eyerdge,_ eipilarl fo.‘honsunption at ?eek,SJ(SGB ical)doj;' N

j-Figdre 'il}g' Adults nust fﬁcreaae"'thoiro

1 proportionatc 1ncremeote ‘to succeasfully rear a chiok- If_

=3 ' -

adulta 1ncreased their food catch by 501 (1 200 kcal/daj), a

cale nnd female together could providc. oufffcient-food

enerhy._to: rear a aingle nestling. Tﬁcq avcraae odult

"fegurgitatioo-_oeight doubled shortly ofter hatching (earlrlhld'

. Julyi, which nuﬁoorch ‘the: above fectimate ,of 1noreuoed N

foragiug dencndo.

vhen chicks -are betweeu 1 and .2 mon:hs d

n‘. '

_This 1a bornc out from the £act thau, duriog thio pcriod,

v

'fadults compared to non-bteedero. . :_u“.{' ,v":

ZThe.'cost qt" toraglng in ganneto i restricted to the

'time opent flying and 1chc_'ener3y costa. o{' flapping and’

gliding‘ flight. _Tine 'apcht awij‘fron the neat during the

:oescling period will  be: considered Eoraging time. _This

’assunption -io"oVersimpllfied .since adults may ctill be 1n
i

.-the vicinity of the colony or ?oafiug on the uacer. ‘The

L

tine spent -rasting on the wa:er during daylight houta is,;

‘houever, 11kc1y to be mininal (Heloon, 19?83).. Herein. the .

'tern foragiog u111 refer to flight-ttne.

qanneta. feed '1n' 1nchore and pelcgic areno. ‘Thoj are

coooblejof flying at;apeedc of 65—80'knlht and :raveilingﬂup §

to 500 kn 1n a day (!elaon. 19781).' Gliding Ver-ul flapping

\ fligbt 1e an obviouo ncthod of enersy conoervotion. While

Doy

foraginﬁ ".'-:inr_--_-‘.“~

'Farogiug demnndn pro\nbly reach B peakfci-oﬂ".

(lid-ﬂugnst).ff_f

:aigoificaquy larsc: regurzl:ationo uerc collected from
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T

Iv. 18'.diff1cu1g_.to measure foraging e!ficieﬁcy in ..

. gannets, firqtly. because. they often fornge.' at great
distanced‘ from culony  aités, and necdndlf becanne they

'rsrely bring a fish to the surface ino’ thelr bill. . - However,

'-iaéi 51.

1 Nelaon- (19782 " speculstes that following a succensful dive_ 

(irnn heighta up tn 15 n) gannets '"ahuffle—bathe“' dipping.l

nnd shaking their bills, vhich providen a potential measpure

- C . o .4" e
S . . of auccgaa.- Effipiency of prey capture can’ he asnuned 25
’ . r .~ T
S fu;:17~'high, aince they. usually feed in denne uchoola ot-l"
" figh. | L o _‘ .

- - : - . P o
- N

Lo S

.).." Plgége-dlvihg is'a spectacnlar and ldcially hffractiﬁ? ‘

hehaviour' the pure-white pluuage (unlike most " eeabirds) ‘of I

.. . S ' o

s .8 diving or. flying gannet can be sgen ~at -gpeat distancea
i - ..' (fiahetmen have'zoften used ganngt- pluﬁge-diﬁing ’as an
- o D 1nd1catnr of fish location"'see,‘uelson, 19783 b) Adt " ia

[}

4

Lot I-\ - 4
R R
) . C:{S' ‘ - . . "
Ce A The bconspicuous aignallipg of 'the white plunnga during 4
e ’ - " i_ - -

comnon to . pee Puhat bealﬁs as one or tuo gannets dlving,

: quickhf turn into 8 denae Elock .uf uplunge-diving gannets._

plunge-dive enables sohitsry or flocka Jof . ganhets to lucatq.

j o S prey qu;fkly and efficiently.

o
L

) . I
) N . e
. time 1nVentlent by‘%nth eexes required to renr offppring.

. .

R - . Nett-site .attendanee by adulta 'reweain.th¢=ra1§t1iélg“.

Hnleo 1nvent by eatahlishing andidefending neating tnrritoryl

and by gathering virtunlly a11 tbe ue-ting -ut:rial (Nelaon,"

-FBJBu).; X re-ules N 1nitially 1nveut enetgy through eggiﬁ.

iy [ N L

p:oduction. ﬂecaule produetion of a ningle gauuet egg (16!

. I..,

e et - -
by

- e P 4 =
VT Py

TR : -~4.~5 .o L
. ' ! . c e

e nm







Ce

e

During the tirnf 3 béeka* nfter' hatching. ‘males :uﬁd f'

'_Ie-dlenw‘irood chickl for about equal periods.

- 1

.and Porter (1980) nllo Eound

_ Honteveccﬁl

thnt3 dnring, PHI1 both nexes' ﬂi'

spend_ abqut athg- seme n-ount'ofQtiﬁe”ohitie'neq;. .Hal;i,-

ilthddah feeding chicks tore often'ﬂuriqg'fhii-fiqg;-do:;nqg\:
Male.
ﬁ.ot ’ . ;:f

catch to’ -ltilfy the chick'a fond

f npend siguifié“n{ly longer spells-liny1troi the nest;f

'attendance thun nupports the lpeculatﬂon thnt they need"

1ncrqa-e their..forag;ng

Y a

Fro-.pélf—bqtching ueeks 4 to 7. fenllea_ are'; T

-

'mequireuentdr

in ° tha -nn-t fbt lnnger periodl than nales._"

The correspondin; pnrentll fledl dutins thit nestling

attendance ‘at’

s}age

not 1nq1cate 'lny di!furential sex rolh.

do Fennleq may

therefora. _Se- aking gteater tclpanatbility ';nrj'thg,

of) chiekl, lnd ;hua :educal thair foraging tiue..‘
- P
In otder thnt rglltive reprodnctive inveatlenta by ual

S L
i, !

attendance

r

,lnd !e!ule gannet- be gsti.nted. ti-e lnd enargy 1nvest-ents

}-w-t-conpnred- Tnble v provide- a ti-e and . energy uunuary

both lllel !rol nalt-litl occnpltion to chict fledging.- 

ilt nhould be relenhetcd thlt the valuea| -ppenting 1h-;this

- CE |

'ngr

tnhle' a‘p baaed on uuleronl Illﬂlpﬁiotl lud sre rough .

elqinataa at'hg-t.- This. nu-nary.f.fbg‘ e;a-ple,l doel Zn&t’*\
allow . for :ﬁﬁp'- Qnti3y5 expedded by' -alen ‘tp,'col;éctslflﬁfj
Ineit--aéarial. nnd dlfaudg'thl nllt-litaa Hoiavir.glﬁﬁe_“

“359'1!1“& l"“lPtiﬂﬂl IPPIY ‘to both Ialel lId !a-al%s, thun '_‘Ji
!nintenance. |

_lllowina l cn.plrltivcfpictura to he- dtl'n.“

- -+ L) . . - . - - . . - ' T - -
. i 'L . , ‘_. [ st e . -

valucn ure ll.ulcd to be tHe lala !or buth IIIC:/‘f; :egglapn-:i"'i
) T ‘,' o .I“'_a\
.“7‘ C.il

n L

LN
R
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";‘thermoregulntory abilities

u‘:one. gannets nuot be strong and efficient flycro.

ﬂl‘canoot e:ploit an” ephcneral “_{oodl

C ek e e e T

N

- o . . - . N ) -
‘are ocll dévelopéd_cf hatehing.
' & !

. The initinl 1nve€\nent of producing an egg for a nrecocial_l

: nnd parcntnl 1nveatment 1nto neatlinss o8’ often leon.‘

Thc largeat birdo (Struthio 22 ’ Rhco 22 ) arc highly

'orecocial . nnd- lny lnrge

VS PR PO D P S

Page.57 .

.specics 13@%5hus mnch higher compared to altricinl npecicn.'.'

ﬁunberc ofi eggs _(e. £ nhca;

americgna - 13 20 eggo. Thomooo. 1964). In ordcr to oroduce _

. tom

. lcrge_ bodied'precocicl ‘neonates, the egg mus; also be largc

(e.ge, Ko ‘meueana;,-"- "soog)'. Thc- critical . dif.ferencc
N - . - . -
betveen tbe gannct and ‘these lorge tcrrestrial birdo ie thc

1 . ’

.nororc'_of their food resourceo, nnd thc:

-exploiting them.

L

1nohore) fccoéro, thot often forngc at great diotnncen fromﬁ

the breeding colony._ In order to erploit a pelagic feeding

-,

ifPeriod requircd Vfor- wing
{ -

nelf-feeding by neotlingo. but cventunlly enablen wthen to

ffeed in 'nffshorc rcgiona. Production of altricial yoons

fchnracterircd hy rapid growth and bigh netobolic ratc]s

:thcrefarc

rcsou_rce

Bt

-

opcciali:ed nkilla._‘: | . .

This- ltudy.inveotigateﬂ some of thc 1ntcract1onc cnong‘

,'the norphologiclf. phyaiologicul and bchnviournl aapcctnllofi.

: dcvclopnent 1n1 nentling*lgannetc.

methods of

" Ganneta are pelasic (and opportuniotic'

The lons'

dcvcloppent initinlly prccludco

thc ncot efficicnt nodc of dcvelopnenc vhcn youngi

,rcquirinjj.

Ir 1o dnrina the firht

. .
. co.

———— e e e

- per] -

: nontb,'aftcr hatcning, that the noo: prondnnced develoncntal o

s
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. the nn-ber of- nunmit nostero"by 50, 000 -paire fn 20, y”eo,'l.'n
- . VA '

(Lucna, 1888)- -:A . :.- . e . \ : LT o . . ’ . ".

P I‘ b "“"','-'f"_':

e o _T,he gannetry at Funk Inlnnd lma preaeut \rhen Curtier -

A vis:l.ted. l:here 1d 1534 apd agnin :I.n 1535 (Append:l.l: C). By
1841, the colony hadl-_ already become locnlly Q%tinct, '

presunably nhortly afte: the" e:t:l.nctiou of l:he Great ul:a.

' Aga:l.n. the gannet 3 suftered peraecntion by the e:plolts of

_nan'.' How't'wo'l.', the colony wap re-utahlished i 1936 v-:l.l:h

'seven breed‘ing pa:lrs {Gilliard, 19‘37)-. Today, Punk Iqland

2 '_“13 protected as s nanctuary and l:he oolony 1! expandina. L ‘_'
& . , ,
e The 3annen‘h ‘at’ Cape . Bt.Hary 5 underuent ‘a . large

. E o - i B . B

po'pulal:ion -increaae between 1880 nnd 1910 (Lppendin D)-
SR L S:I.n::e Hynne-Edwnrds (1935) vioited the stack at the Cgpe n:-'."'

1934, the colony size hu re(ned !a3r1y stable 3nd appeara

- "
e e o

filled to'oapaoity.l Uynne-!dwnrdn also . mentioned the

a
EN

exploltation of - the gnnnewlocol fishernan, vhio.h likely ‘:

o

i E . diucouraged the brief attempts at- nesting ,  the -mninlan:!. .

T Y

L nboub 20 m auay.

1941 Pefers '(19'&2) descrﬂ:éd 't-'he'na'cc'nlien Iolano'
gannetry Ulﬁ.ch aome]mu had beEn uverlookedoliy orn:l.thulog:l.ats

n ) "fof over a 100 yeora (Tenplenon. IMS). 'Ihere oppears to 'be

- . v

LR

,room.t‘o:_ expana,ion 1n thia :"‘,'1-‘_’“.7i since ..L.IH.Tuck 1} 1960
.e's-t'ina'ted 9°0r neTting" nairo (A'pp_lend:ilx‘ ‘E)‘.’ Th:l.s oolony
': renoins as the onlyegannetry in Horth Amoricn uhich '-'13 ‘ﬁ-'o_t _ ’
\proucted‘ under the Federal Higratory B:lrd Sanctuary lct.:'

(1

o

L
-4

_Thern are three extinct gnnnetrien in }Iorth Alle'rica
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