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ABSTRACT

\3 part of •An .a.n.cu n! study of the poa -wednIna period

of the harp sk.al (multi& LeaguLumligA), nine, recently weaned

hdro seal pups were fasted, in captivity, for a period of 10

weeks. Carcasses were obtained on a hi-weekly busts and

. analyzed for neutral and polar lipids, ash and water.

content. Protein content waa determined by subtraction anJ

cftloric contents were calculated. -Results indicate that

durint: the initial 2 weeks of the fast the core, or lean

body 4d$4 .1, acc4untei for i7.2% of the animal's total needs.

Of this, 111.0% of totAL came from core _p rotein and ,A.2%

came from cure. li p ids. Dependence on the core and In

particular protein liminianel throu_!h the balance , p t the

fast, until after 10 weeks, the blubber layer supplied 92.1%

ot the tote, enerAy utilized.

INTRODUCTION

Phocid aeAlR are characterized by havin .3 ea period of

rapii neonatal ,2rowth during a relatively Nhort lactation

Period (Reiter at AI., 197S; Stewart and Lavigne, 1980).

larle percentaite of thin weight gain, 75% in the harp Neal,

Zhaga AratentanJigA, is associated with the deposition of

blubber.
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itewart and Lavl .cne (19S0) .showed that weaned harp seal

MILD; experience sinificAnt weilht LOSSPM durin:: the

post-weanin .4 1,oriod. Contrary to mmular belief, tho

initi►l weiLtht 1044 appeared to occur primarily from the

lean body mass or cure, and subsequently, after *several

week: of fasting, from the blubber layer.

It is now evident (Worthy, this report) that during

neonatal development, extensive albeit diffuse, lipid

stores' are de posited throughout the carcass and viscera.

The p ur pose of the present study was to document more

precisely the enervy sources of .the harp seal avaiLuble

durin,t the post-weaning fast*•

MATERIALS AND METHODS

.4 p.art of 4 comprehensive study of the post-weaninp

Period of the harp. seal (Worth y S.t, AL • t In press), nine

recently weaned pUps were collected from the Gulf of St.

Laurence and returnefl to Guelph, Ontarid. These animals were

maintained In salt water tanks and were not fed for the

duration of tho ten week experiment.

Weight tosses were monitored on a weekly basis for all

animals. On a bi-weekly basis, two animals were sacrificed

for uae in proximate composition analysis. Sacrificed

animals were scut;p ed accordin4 to sealink; tradition, and the

blubber separated from the skin. The remuinina carcass sass

than eviscerated. Welehts were then ohtainwd for these four.

bodv components.

Viscera worn freeze-dried, ground ant sub-sampled.

RviscerAted carcasses ware initially mround and homogenized

in u- Lame animal 4rInder(Autio, model altn, Indianopolls)

and subsequently sub-sampled and freeze-dried. Prior to

further analyg is the sub-sampleA of viscera and carcass sere

re-g round in a Thumas-Wiley tabor►tory mitt (Arthur U.

Thomas Cu. PA). itubber R4MVAPS4 were freeze-dried but not

2round.
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*after content 044 calculated as the difference between

the wet weiaht and freeze-dried weij.ht. Neutral and 0.-polar

Lipi . is were extracted over a 4 our period on a Goldfisch

apparatus (Lab Con Cl o. 9 An. ) usin4 as the solvent, pet ro Leum

ether or chloroform-methanul (2:1, v:v) respectively©

Sanples were subq equentl y oven fried at 72 C for either 12

hours	 (petroleum ether) or 43 hours (chloroforra-mettl,nol ),

and percenti.me 11 ,311 Wa g deterral	 ed as the dif ference

between the pre an.i post-extraction weights. Ash content

VI Of , determined by burninA s4a1ples 'in a mutf10 furnace for 24

hours at 551) Co	 Protein c , Ontentwas' determined by,.••	 ••

gubtrmetione.

Caloric content waS . i4easttred. directly for some. samples

,usin ..g' an adiabatic .bomb Calorimeter (Parr 	 Instrument r--0o,

TfLo :Catori.c content was , a 114 0 . estLasaterl	 ind.
irectly for all..„. 

sates .from th.e iDroxiontite ..corai3OsIt-ion.s9 assuming a ,caloric

ennton,	 kcaL-41-1 for•
).rOtel	 (Lvn	 t	 th1*.report)

• •	 • 	 • • „	 .■ • .	 ^ 	 ; 	 • 	 • 	 . r ., 	 • 	 •

RESULTS

the analysi	 r	 pro( natee composi tion indicated

declinin,4 rsrci1 9 vi4cerll anl blubber neutral ti d iu store41

thro q..chout	 thr (t	 Pi	 I ).	 Protein content 414 4

glercenta7,e of the total., increased Iradta.ally over the 10

week fast in alL •ttiree ilotty components analyzed (Fi g . I).

Water content incretse.ct	 neutral tipit	 decrewied ( r i g . 1).

• Llrctss ah1:v14certiL , not:Ar lipi4 remained • quite constant at

whereas ht qhller . on tar lipid decreaPed from 1..3% to

• U.41, Fi g- .	 ). Y.1 .4cerat. and i bLahher ash content remained

Contatant at	 1.)-1, anA'J....)1 respectively, b .ft qradualty

Increased in the carcass from 2.1. to 5.51 as muscle stores

decl ined0	 Statistical analyses of the 	 results were not

pert:Ia.:tied due to t	 Rmettt	 sam p le sizes involved.

k linear relression of in g Irect versus direct caloric

content y ielded A n equation of P quality with d Aultipte

of J4.43%.



Due to variability 1v • the starting weights of the.

ani kadt g used' in This. .study, the wei ght loss data of

individnai dnInal4 (F1A. 1) were normalized ao	 that s tartind

wei ght was cqual : to per° (Pedak and Anderson, in prep.).

All changes in wei4ht were then expressed as n weight toss

over eat:11'2 week period.. An. average rate of welicht loss was

Aetermined fron the Slope of the Least. :144ares 	 rejremsLon

line whic'h was f q rced throuq.11 tie ori.:11/	 J). 'The

slope of this line was -1.i3 kl-wk -1 , which converts to an

average daily weight Loas-of 0.26 kg.

Wet wei ghts of viscera, eviscerated carcass and blubber

for each .animal were expressed AS a lierr:entaile	 of total.

weight (Table 1). These percenta ges were then used to

determine the well:Pits or those components in an averat . e pup

which InititillV weighed 3!.1 k q .. (mean .weight of ALL -acals

on arrival In Jaeli•h) and lout wvtaht as predicted by the

reure4sion line (Table 2).

Proximate eompoAltiOn of this average puo was then

calculated using the Average proXimate comptisillon of

antmAts at each 4; the 5 hi-weekly samplingm.	 •Chanoes♦

Absolute 'amounts, of protein ens neutral Lipid and the

caloric equiVatent f' these changes over these bi-weekly.

neriode mere :then estimated (Table 3).

During the initial 2 week period of the fast, carcass

and visceral neutral lipids accounted for 31.2% of the

animals energy requirements and protein from the core

accounted for 16.0s of the total onerAY• Over the following

4 weeks the importance of core energy reserves, particularly

protein. decreased (Table 3). During the Last	 / weeks of

the 10 week fast, blubber neutral lipids accounted for 92.1%

of the animals requirements %nth visceral neutral Lipids

account ins tor 2.1% and visceral and hiuhher proteins the

remaining 5.5%.
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DISCUSSION

•
Ortiz gl 11•i (117A) and Pornia Lt L. •(1980) have

shown that the northern elephant seal (Ulgaginga

AnallAIlmagArlz) us Ps blubber during Its 10 w p k land-hased

fast to meet it4 ener%etic and water requirements. The
•

southern elephAnt seat (11zgunal lkalillia), on the other

hand, living in the colder . antarctic .environment vepp •ars to

consume bath blubber end core musculature during . its fa.st

illrYden,	 StAit'arlyt Worthy sl 111 .4 	 /Oressi and

Stewart and Lavi;gne (1930) have shown, using gross

morphometric changes, that the harp . sealutili-zes core.

reserves initially ',and. subsequently switches over to.

mobilizing blubber ro g er-Vow Ourina Its fast n sub-arctic

wftters..

The present	 resOits confirm a. reliance on lipid as en

energy source for the harp seal.. throughout the post-weanino •

fast, as had been su44ested, from Changes in plaSma fatty

acid composition of fasting animals (Bailey AI '21.1

press). However, the present study indicates that the

animal is not relying on the blubber layer as its sole

source of energy. The core Is initially very importanto

Lth core lipids, and also considerable amounts of core

orotein,,suvolyin4 almost one half of the animeati ener4etic

reluirements (..trin ,-; the first two weeks of the	 fast.

r 11	 ti l i tag i	 o f .ht uhber In	 Aci!ne spec	 and the •

4parin., of hlmh•or In other spocie, such as tbe harp sets

y he related to thermal exchange with the environment,

4aln enance of in effective ihmulutIve Layer is'.eApecially

important	 In the	 yoAnA har7),4el i with Its. lar .oe aurface

area to volume ratio. Utilization of Cure orotelm end lipid

miniAlzes	 the ettriv de p letion of the lAubher layer4

Prolon g ina	 Its effec'tiveness d; an	 im,naatore and eittendio4

the 4aximum urOlon of the tasi.

Field res ,,t1t9 ( Worthy ti li • 	 In• press) indicate that

we'Arledhurl	 p,4ors c •ommence feeding in the Northwest

Atiuntic After about 0 weeks of fating . This coincides With



ttu  attainment ot a core to aPoroximatinz a newborn

( w orth y LI Al.. in ;Iresa) and the endpoint of the rote 01

0r0tein an an ener.zy source.

Durinc the tat	 ! weeks of the experimental fast,

0rotoin oxidation accounted for only a small fraction of

total requirements.	 Pernia ej al. (L9 O) estimated that

protein oxidation accounted for only 2.2% of the northern

ele phant seals re/uirements throuehout its fast. The Low

Levels ot utilizntlon achieved in harp seals after 6 to 9

weekA of famtinv, ma y reflect the normal maintenance

turnover rate for protein.
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Table 1:	 Percentage of total weight accounted for by the skin, blubber,
viscera and eviscerated carcass.

reek
	

Skin	 Blubber 7---Viscera	 Carcass

0	 7.8%
	

45.5%
	

8.1%
	

38.6%

2	 9.6%
	

48.1%
	

6.0%
	

36.4%

4	 13.0%
	

46.1%
	

6.7%
	

34.2%

6	 12.6%
	

45.9%
	

6.9%
	

34.7%

. 8 	 16.0%
	

37.7%
	

8.7%
	

37.7%

10	 12.4®
	

33.1%
	

7.1%
	

47.4%



Table 2: Weight losses exhibited by an average pup which was losing
weight at the rate of 0.26 kg/day• Weights of blubber, viscera
and carcass, were calculated by multiplying total weight by the
percentages in Table 1.

Weight (kg)
Week	 ,Total	 Blubber	 Viscera	 Carcass

0 32.1 14.6 2.6 12.4

2 28.5 13.7 1.7 10.4

4 24.8 11.4 1.7 8.5

6 21.2 9©7 1.5 7.3

8 17.5 6.6 1.5 6.6

10 13.8. 4.6 1.0 6.6

Table 3: Energy obtained from protein and neutral lipid stores
and the percentage of total energy derived from the
consumption of these tissues for each 2 week period.

Weeks	 Body Component

Carcass	 Viscera	 Blubber

Neutral-	 Protein	 Neutral	 Protein	 Neutral	 rotein
Lipids	 Lipids	 Lipids

kcal % kcal % kcal % kcal % kcal % kcal %

0 - 2 5214.8 25.0 2498.0 11.9 1286.5 6.2 856.8 4.1 11005.9 52.8 0.0 0.0

2 - 4 1555.1 7.3 1495.3 7.1 234.4 1.1 0.0 0.0 17965.8 84.5 10.6 0.0

4 - 6 2154©1 10.4 929.9 4.5 65.1 0.3 243.5 1.2 17058.6 82.5 236.8 1.1

6 - 8 1687.1 5.7 902.1 3.0 0.0 0.0' 0.0 0.0 27157.4 91.3 0.0 0.0

8- 10 0.0 0.0 0.0 0.0 388.1 2.3 516.3 3.1 15313.4 92.1 402.6 2.4

.0)



Fig. 1: Weiqht losses o fasting harp setkat beaters

throughout the experimental fast.
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Fig. 2 	 4eilht losses of fasting harp seat beaters,

normaLized so that starttng weI4ht is equal to zero.

Averaize rate of wei4ht loss was determined as the store

of the Least squares regression Unit which was forced

throuig h the origin. Avera rte rate of weight loss ;►am

lelJ	 "".	 or J.16 k4- tin y- •	 At$io &ihotvn are data

.010taineti trolv a Ainitir stu.L.y done in
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