BEHAVIOURAL ECOLOGY OF COMMON MURRE AND
ATLANTIC PUFFIN PREDATION ON CAPELIN:
IMPLICATIONS FOR POPULATION BIOLOGY

TOTAL OF 10 PAGES ONLY
MAY BE XEROXED

JOHN FORREST PIATT













_—

-1 A thesis submitted.in partial-fulfiliment  “—__
, Al u

1 .
Behavioural Ecology of Common Muljre'nnd . .
Atlantic ?Qfﬁu Predation on Cgpelin: - y . P
Implications for Population Biology. ’
= o

of the requirements for the degree of

Doctor ol‘Philosoph;\"\ e o
: . = % 3

r»DgpSrtm‘é‘m of Biology
" Memorial University of Newfoundland

. January 1087 - ab




' > \ d . oo~
LA ' :
by N : - ¥ i
7 N Y T ,
e A .
: ~ . o O
o N e : . p
_Permissipn -has been granted: L'autorisation a &té accordée b
to the National Library of: . & 1a.Biblioth&que -nationale’
X Canada togmicrofilm' this. ~'du Canada de: microfilmer’' _ « - -
.\ thesis and ‘to lend or sell . cette thdse et -de~préter. ou- '’
ccpiis/of thesfilm. . . :ts,? vendre des- a;:emplai‘rea du

,L'auf.eur (titulalte d‘u aroit’

has reserved other ' d' auteur) se réserve ‘les -
.. publidation rights, and autres droits de publication,
5 * neither _theé “thesis nor ni la; thése. 'ni. de. g
d extensive 'extxacts from it extraits’ de %celle-ci ne He An
2 o .may .be printed or otherwise doivent dtre impr i ou "8
g sfeproduced .without' his/her . autrement reproduits sai son -
' written. permission. ) ‘autoriaatioﬂ éczite.
» e :
.
4 5 0




!

Relnuunshlps between cnpelm (Mnllolua villosus), common munes (Uta
aalgz), and Atlantic-puffins’ (Fratercula archea) were studied at Wxtless Bay,
Newfoundland, during the summiers of 1082 ta 1084, Capelin ogeufted inshore

from May to August, 6f‘nbundnnce penk dunng periods ot maximal tidal

. oscillations and mcrensmg ‘water tempemt\lres in late June and ea(y uly, From:

1908, to ‘1924, capelin abundance declined by an order of agnitude, but school
densities T

ained similar; - Capelin size varied by 30-40% seasonally, and up to
20% 'annm!‘.y, partly‘ﬂue to_temporal iati in age-class iti of

schogls.. Capelin dominated by welghc in difts (4842 Ttems identified) Jf murres
(adult:82, o3

Numbers .of cnpelin'in bird stomachs declined from 1982 to 1084, and were

season.\ll) c..rreln.ted with local capelin density; suggestmg slgmmdal (Type M)

porti of capelin in diets (I‘rom gizzard

. contents ot cb_ick meals) ‘yére nat correlated with seumny or annual vnnnuans‘m

[

¢ and chick:00.8% ) and puffins (78.8% and 93.2%), bk ju_vemlg cpd e
(Gadus merkua) and sandlance (Ammodytes dubius) were also important "p}'ﬂ)’u

local capelia density. Variations in size of prey eaten by birds g& ally—reflected-

l<natural variations in prdy size. Bird diet overlap was extremely high, and diet

diversities wére low (puffin > murre). Numbers and flock sizes of birds were«best

correlated with capelin abundance and density, respectively. Murres were best .

correlated with hlgher denuy capelin schools -in deeper offshore waters, and
I’urme:jrger, more ‘aggregated fiBcks-than puffins. . Both murrés_and, pAffins

| (Type ) aggregati ponses. to capelin density, with
murrea having. a significantly higher prey density threshold: Density thresholds

L vnned with. overall capelin density. Murres had a larger maximum foraging range

% ’opumal foraging and

than puffins, and fanges varied annually with capelin-abundance. Murre

puffin feeding ecology and behuvnour may be best explgx_ned within the can),exc of

between murres

‘theory.
and puffins may be largely due to their differing body sizes (l_nurrq > puffin).
Implications for population biology of the Atlantic-Alcidae are discussed.
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Table 4-

year, and period

13, Contribution

of

i

predator clag
(adult/chick, murre/puffin, and caspelin trap),

(2 veeks) to variance in

eight of all capelin collected in 1982-1984

(unbalanced ANOVA partial suas of Bqy

120

_analysis). B
Capelin Source of 4t F prob
class  vayiance 7
Adult  Predator (Pr) 3 <0.0001
aale Year 2 LH
/ , Period « 4 €0.05
Pi + Yéar 4 NS Y
o Pr + Period 2 NS 3
Pr,* Year.* -Period 6 <0014 T
: Predstor (Pr) ~ 4 16.73  <0.0001
* © Year * 2 0.04 NS © g
Period 5 .4.13  <0.001
u: Pr o+ Year® 7 1.68 NS
‘Pr + Period 6 0.99 & NS
Pr s Year ¢ Period 8 3.96 <0.0001 *
.
Adult' Predator (Pr) 4 o0.88 NS
feaale Year 2  5.94 -<0.01° L
(spent) Period " 4 4.02  <0.01
Pr & Year 5 2.41  <0.06
Pr s Pariod 4 1,07 NS
Pr + Year s Period 8 2.88  <0.01 -
o : e
Ia- ‘Predator (PF) 2 0.99 NS
mature Year 2 12.23  <0.0001
. Period’ 5 _3.78  <0.01
iy £ Pr .+ Year .1,13.31 "<0.001
: Pr s Period 1- 0.00 NS B
Pr » Year &+ Period 6 11,27 <0,.0001 4
s 7
“ u
, -
. .
' »
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