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333 Baseline Corticosterone Level Determination

Rat

Corticosterone 21 radioimmunoassay kits (Cat.# TKRCL, InterMedico, Markham,

Wilhelm, 2004; Doody et a, 2008, Chapter 1). First, 304 of each assay calibrator (0,
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e card. pots, 12 0r 6 spots
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o
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334 Statistical Analyses
We conducted all statistical tests using PASW Statistcs 18.0. Analyses of

variance (ANOVAS) were used to compare chick growth rates and CORT levels

i

between supplementary fed and control chicks.
34 RESULTS

3.1 Chick Growth

ing chord, and There were no

further growth rate analyses.
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35 DISUCSSION

35.1 Foraging Conditions

‘The daily mass gain rate of chicks in the control group (8.57 ¢ 1.1 g/day) was

Islandin

Islands in 1997 and 1998, but not 199, a year when capelin was absent from chick

003; Table 33).

(2522037 il Island in

Gannet slands in 1997 and 1998 (Baillie & Jones, 2003; Table 3.3). Pufins at the

»
003).
P Island in 2010
®

Nakashima, personal communication).
35.2 Chick Growth

ippl 1996;
Hudson etal.

1,2002), 006), and

(Takahashi et al, 1999). This increase




1032

1033

1034

1035

1036

1037

1038

1039

1041

1042

1043

1044

1045

1046

1047

1048

1049

1050

1051

1052

1053

Dahi etal.
they were not,in
thi
given 002)
8 sy (Wehle, 1983).
pa
Isand
by
For example,




1054

105

106

1057

1058

1059

1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

Gierdrum,

supplementary fed and control chicks (Takahashi et a, 1999). Rhinoceros auklets

1999)

(Dahi,

00

tomeet

One study of

iging. The total




1076
1077
1078

1079

1081
1082
1083
1084
1085
1086
1087
1088
1089
109
1091
1092
1093
1094

1095

1097

it

permitted by

po

gain

1979).In the past,

p For exampl Jall
006) found that
Witless Bay
Ecologeal R i "
higher capel
Anker-Nilssen, 1996).
wth
ffood intak




1100

1101

1102

1103

1104

1105

1106

1107

1108

1109

110

1un

112

113

1

ms

116

m7

‘maintained at the cost of mass gain during food stress.

353 Chick Survival

003).




n24

125

126

127

128

129

130

131

1132

133

134

135

136

137

138

FC=4),

this type of study.

,1999),
Mora etal, 199). and food
intake, we did ORT

levels

ot high

improved with supplemental feeding.
h Kitaysky etal.

Tufted




139

141

142

143

1144

1145

1146

147

1148

1149

1150

1151

1s2

1153

1154

1155

1156

1157

1158

1159

1160

al, 2001b; 006)
003)
ORT levels,
z y
(Kitaysky et al. 2005).
. P puffin chic
survival once fledged.
F "
o Triangle Island,

Bryant (1998) reported feeding rates of 5.43 meals/day in 1990 and 291 meals/day

in1991 for. dand. On the other hand, Braun and

Hunt (1983) reported feeding rates of 232 meals/hour for 1+ hatch and 0.88

o Paul Island, Alaska. A




161

1162

1163

1164

1165

1166

167

1168

1169

170

un

un

173

174

175

176

177

178

179

1180

1181

1182

fed
parents may

secretion under nutritional stress.

!

. Furthe
Chapter
pp
1,19

time of study. In contrast, CORT levels were not affected by an increase of one fish per

day. d chick

survival




1183

1184

1185

1186

1187

1188

1189

119

191

192

1193

1194

1195

119

1197

1198

1199

1200

1201

1202

1203

availability (Chapt i ly

food

abundance and distribution.

36 REFERENCES

M. Jones, L (2003).

villosus) abundance. Canadian Journal of Zoology, 81, 1598-1607.

M. Jones, LL. (2004).

abundance at the Gannet Islands, Labrador. Waterbirds, 27, 102-111.

&, R, Rikardsen, F. (1992). Chick growth,

Waterbirds, 15, 24-32.

M. Kitaysky, AS, The CW. (2006). Growth and

allocation in captive Common Murre (Uria aalge) chicks. The Auk, 123,722+

734,

|
4 1T (2002), A
Marine cology Progress Series, 230, 275-267,
o




1204

1205

1206

1207

1208

1209

1210

1211

1212

1213

1214

1215

1216

1217

1218

1219

1220

1221

1222

1223

1224

Braun, BM, Hunt, L Jr. (1983). Brood reduction in black-legged kittiwakes. The Auk,

100,469-476
Brown, RG.B. Netteship, DN. (1984). Capel
In:Nettleship, DN G P (eds),
Widie
Service Specal Publication, Otawa, 164-104.
DX (1987, Biological

Oceanography, 5,261-271.

Carscadden, E. Frank, KT, Leggett, W.C. (2001). Ecosystem changes and the effects

Fisheries and Aquatic Sciences, 58,73-85.

dden, . Montevecchi, W.A., Davoren, GX. Nakashima, B.S. (2002). Trophic

ecosystem. ICES fournal of Marine Science, 59, 1027-1033

Cook, M.L, Hamer, KC. (1997).

‘growth. Journal of Avian Biology, 28,56-62.

Croall, ., Trathan, E. Murphy, EJ. (2002) arcile

seabird populations. Science, 297, 1510-1514.
Davoren, G.K, Montevecchi, W.A. (2003).Signals from seabirds indicate changing

5, 253-261.




1225

1226

1227

1228

1229

1230

1231

1232

1233

1234

1235

1236

1237

1238

1239

1240

1241

122

1243

1244

1245

1246

Doody, LM, Wilhlm, 1, McKay, DV, Walsh, . Storey, AE. (2008). The effects of

53140~

148,

Erikstad, KE, Asheim, M, Fauchald, P, Dahihaug, L., Tveraa, T, Dahlhaug, P. (1997).

and chick size. Behavioural Ecology and Sociobiology, 40, 95-100.

Gill, VA, Hatch, S, Lanctot, RB. (2002)

supply in Black-legged Kittiwakes Rissa tridactyla. Ibis 144, 268-283.

Glerdrum, C. (2004),

Triangle Island, British Columbia. The Auk, 121, 463-472.

Harding, AM.A, Van Pelt, T.L, Patt, LF, Kitaysky, AS. (2002). Reduction of

nutritional status n the horned puffin. The Condor, 104, 842-847.

Harris, M.P. (1983). i
125,109-114.

Holmes, WN, & Phillps 6. (1976). n: L
Henderson,

cortex.293 - 420,

Hudson, PJ.(1979) Fratercul

arctica. Journal of Animal Ecology, 16, 889-898.



1247 Johnsen, L, Erikstad, KE, Saether, B-E. (1994). Regulation of parental investment ina

1248 Oikos, 71,273

1249 278,

1250  Kitaysky, AS, Kitaiskaia, EV. Patt, L. Wingfield, .. (2003).

1251 2

1252 140-149.

1253 Kitaysky, AS, Romano, M.D, Piatt, | . Wingfield, .C. Kikuchi, M. (2005). The

1254 He

1255 ‘and Behavor, 47, 606-619. ‘
1256 Kitaysky, AS. Kitaiskaia, EV. Wingfield, |, & Piatt LF. (2001a).

1257

1258 red-legged kittiwake chicks. Journal of Comparative Physiology B, 171,701-709.

1259 Kitaysky, A

latt, LF, Wingfeld,|.C. (2007).Stress hormoneslink food availabilty

1260 d 45

1261 258,

1262 Kitaysky, A, Wingfield, |.C, Piatt, .. (1999).

1263

1264 Kittiwakes. Functional Ecology, 13, 577-584

1265 Kitaysky, AS. Wingfield, .. Piatt, LF. (2001b),

1266

1267 12,619-625.




1268 Martin, T. E. (1987). e

1269 AnnualReview of EcologicalSystems, 15, 453-487.
1270 Montevecchi, WA. (1993). i
1271 Furness, RW, 4,11, (eds),

1272 change, 217-265.

1273 Nettleship, DNN. (1972)

1274 L Newloundiand,
1275 12,239.268.

1276 A, Drummond, H, Wingfield, .. (1996).
1277

1278 booy. Ethology, 102, 748-761.

1279 @yan, HS, Anker-Nilssen,T. (1996). Allocation of growth in foodstressed Aantic

1200 pulfin chicks. The Auk, 113, 830-841.
1261 Platt, L, Methven, D.A. (1986). Marine food webs: seabird/capelin interactions at
1202 Witless Bay, Newfoundland. Rep. Dept. . John'
1269 Newfoundland.

1264 Quilefelds, P, Masello, |, St Buchanan, K. (2006). Begging and
1285 ated

1286 testosterone and cortcosterone. Animal Behaviour, 71, 13591369,

1267 Ranconi, RA. Burger, AE. (2008). ed

1268

1289 Progress Series 366, 245-258.



1290

1291

1292

1293

1294

1295

1296

1297

1298

1299

1300

1301

1302

1303

1304

1305

1306

1307

1308

1309

1310

Romero, LM, Reed |M (2004),
Molecular & Integrative Physiology, 140, 73-79.
dvik, W, Erikstad, KE Barrett, RT, & NG. (2005).
Ecology, 74,817-831.
Takahashi, A, Kuroki, M. Niizuma, Y, Watanuki, Y. (1999).
30,486-490.
Watanuki, Y, Ito, M, Deguchi, T, Minabe, 5. (2009). Climate-forced seasonal mismatch

Marine Ecology Progress Series, 393, 259-271.
Wehle, DS, (1983). The food, feeding, and development of Tufted and Horned

Pufing in Alaska. Condor, 85, 427-442.

Wernh Bryant, DM. (1998),
Journal
Animal Ecology, 67,25-40.
Wilhelm, $.1.(2004). Behavioural
PhD
hesi 3
Tohn's.



1B11

1312

1313

1314

1315

1316

1317

1318

1319

Wilkelm, 51, & Storey, AE. (2004). Temporal comparisons in feeding ecology and

srowth 17-6.
Wingfeld, .. Kitaysky, AS. (2002),
environmentl events: stressor anti-sress hormones? Integrative and
Comparative Bology, 2, 600-605.
Wolf,S.G,Snyder, M.A, Snydeman, W, Doak, Crol, DA. (2010),
the seabird

Cassin's auklet. Global Change Biology, 16, 1923-1935.



1319

1320

1321

132

1323

1324

1325

‘Table 3.1: Daily growth rate means of puffn chicks with standard error (SE) for
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se oo o005 003
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e 13 106 070
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Group N____(Proportion) _(Proportion
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Mass gain (9/day)
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1332 *from Bailie & Jones (2003)
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42 INTRODUCTION

Birkhead 1985 Hudson 1985).

1992). When

1974),

(Haig 1993; 1996; Miller et al. 2007). For example, maternal yolk hormone deposition

by Maller etal
2007). After birth, (Trivers
1974).
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Ithough

begging strategies (Johnstone & Grafen 1993; Kilner & Johnstone 1997).

models:
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43 METHOD.

43.1 Species and Study Site

1985)
17 Reserve, Newfoundland, during the
20100=
Approximately 140,
(Robertson et al. the preferred
1993),
Nakashi Fisheries an . DFO,

personal communication).
432 Field Recording

Four burrow scope cameras (Peep-a-Roo monochrome 1.0 diameter video

be, Sand

(RadioShack 33-301

Series
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433 Video Analysis

Pre-supplementary feeding video footage taken from day 1at 1300h to day 4 at

7at 1300h to day 10

¢ Player v.66 (© Appl

coded for a series of chick and adult behaviours using logger.app (© A. Earle). Only.

visit, no-fish), type ofish,

calltypes. Type:

d as ithe i -quality

(larval fish and invertebrates).
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43.4 Statistcal Analysis
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44 RESULTS

44.1 Call Types and Usage

adults. butwere

Lite 10,

narrow-band call elements in the shape of an inverted U. These “cheeping” cas were

L These “long” cals had

1)

. no-fsh,

inTable 4.1, i Typell

calls, €13 = 21,01, P < 0.001. There was no difference in frequency of call usage during

no-food visits, £ 13 = 0.99, P= 0.34. There was no difference inthe proportion of food

and no-food visits where Type | calls were recorded, ¢ 12 = 1.14, P= 0.26. Type ll calls

occurred during a higher proportion of no-food than food visits, £ 12 = -10.23, P«

0,001 (Figure 4.2).

tebrat d high

quality 060,88, P= 0.41. Ove

therefore, all following analyses focus on the use of Type Il calls.
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442 Chick Condition and Type Il Call Usage

1997).

Therefo

of chick condition adjusted for chick age.

Typell
(R2=0.30, P= 0.05). This result was not true of food visits (R? = 0.10, P = 0.30; Figure
43a), ly
., P=002).
P
0.70; Figure 4.3b).

feeding, £12 = 203, P= 003, Use of Type Il calls during no-food and unknown type

£72175,P=006;

unknown, ¢7 = 174, p = 0.06; Figure 4.4).

443 Parental Provisioning

per . including
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