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ABSTRACT

A\s part of an onguin=* study of the pusl-yéanlnu périod
of the harp seal (Phoca 3hgguLgug1ga), nlpevrsoantly weaned
"harn seal pups'ware IQated. in captivity, tur a period of 10

veekse Cuféasnfs vére ohtained on a hg—wuekly buslis and
canalyzed for naeauteal and polar llplds, ash and wu;af
contente Prntein content was determined by subtraction and
cnporic contents were calculated. Results indicate that '
during the initial 2 weeks of the tast the co;a. or lean
"body wasgs,y accounted for 17¢2% of the animal's total needse.
of thl;. 16e0% of total came from éore arotein and Gle2%
cume from core Lisldse Dependence on the core and in
Qartlcular protein ;lminisneJ thr@u:h the hbalance of the
fast, until after 1V weeks, the blubber layer supplied 92.1%

of the total enerzy utiliczede.

INTRODUCT ION

Phocid 3seals are characterized by havinzI a périod of
rapil neonatal .«rowth during a relatively short lactation
period (Reiter a2t aley 13735 Stewart and Lavigne, 1980)e A
larze percentace of this weiszht gain, 75% in the harp seal,
Phoca zroenlaniicay i3 associated with the deposition of

blubbere.




 Stewart and Lavigne (14Y30) showed that weaned harp sepl

pﬁus experience élunlticnnt weiasht losses durin: the
pnst-vvanlnu pariode Contrary to vopular buliefy, the
inltial weluht Lo=s apéaur»d to occur primarily from the
lean body mavs nr corey and subsequuntly, after several
weeks of faating, from the h\uhbnﬁ layere

It is now evident (Worthy, thiy report) that during
neovnatal devélupicnt. extensive, thelt diffusey lipid
3tores are depos{ted throughout the cnrcuu; and viscerae
The purpose of tﬁe present.study was to document more
precisely the enervy sources of the harg aeal available

durins the post-weanini faste

IAfER!ALS AND METHODS

As part of a comprehensive study of the pogt=weanine
period of the harp saeal (Worthy gt al., in pres;). nine
recently weaned pgps"ure collected tro’ the Gulf ot Ste
Laurence and returned to Guglph. Ontarié. Tﬁese animals were
maintained in salt water tanks Qnd were not fed for the
duration of the ten week axperinent{

Welght losses were monitored on a weekly basis for all
animalse On a bi-weekly basix, two animals were sacrificed
fur ude in proximate compoéltlon analysise. Sacrificed
animalas vere gculned according to sealing traditlon, and tyo
blubber separuted from the skine The remuining carcass was
then eviascerated. Wolath ware then ohtalned for these four
body components,.

Yisceru wore treezu-rdeiedy ground ani sub-sampled.
Evlscer&téd carcaswes ware Iinitially uround and homogentrzed
in a  larue animal arinder (Autlo, model 3918, Indianopolis)
and subsequently sub-sampled and freeze-drled; Prior to
further analysis the sub-éumplaé'of viscera and curcass were
re=uyround in uArhqnas~Wiley laboratory mill (Arthur ile
Thomas Cue P&).' Jlubber sumples were freeze-dried but not

arounie.

i
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water content #a3 calculated as the difference between
the wet weicht and freeze-dried weighte Neutral and polar
lipils were extracted over a 4 hour period on a Goldfisch
apparatus (Lab Con Toep M0oe ) using as the solvent, petroleum
ether or chloroform=methanvl (231, v:y) respectivelyo
Sanples were sub3equently oven dried at 72 C for el ther 12
hours ( petpoleun 2ther) or 43 hours {(chloroform—methanol ),
and pe;centuqn Linid waa determined as the Jdiiference
between the pre- and poat-axtraction weluhta. Ash content

';uﬂ dgierminun by hurn;ng spmplus in a mutfle furnace for 24
hours at 350 Ce Protalﬁ‘cbntght,qu determined by
subéractlgn.

Calorlc content was meaQuréd directly for 30me sampieu
using Qn ¢dinhatlc homb calofimete; (Parr Instrument Coeg
IL)e . Caloric content was also estimated indirectly for all
s;mul;S from the proxi@nte'compo;lflops. assuming & caloric

V 6én0aﬁt of ires? kcaf—g" TpfuLlnld and 5¢65 kcal-g=! for

arotedn (Lavione 2% aley this report)e

RESULTS

The analysis of pruxlﬁufe composi tion Lndicated
‘deél‘nln: carcaszs; vidceril ant blubber neutral ligld stores
throuszhout the fast (Fi:e 1)e Protein conteant as a
percentaze of the totaly lncreased aradually over the 10
veek fast in all three‘hody conpunents analyzed (Fieo 1)o
Qa?ér content lncreised as neutral Lipl1 decreased (Fige 1)
Carcass and visceral nolar lipid remained qulite constant at
2e3% whereas blubber polar lipid decreared from 1.J% to
Uoed% (Fite 1)e Visceral and blubber ush'cnntant remained
constant at le)% unt JoJ% respectively, but smpradually
Increased in the carcass from 264% to 5.5% a3 wuscle stores
declined. Stutistical analyses of these results were not
pertoraed due to the small samvle sizes Invelveds

A linear re 3ression of indlrect versus dicrect caloric
content yielded win eyuation of equality with a wultiple E2

of 9304.)%e



Jue to varlablllty'ln the starting velights of the
anlmals used In this sntudy, the welrht loss data of
individual aninals (Plge ) were normallized so that atarting
welaht fus equal to zéro (Fedak and Anderson, in preps)o.

All chanses in welilht ware then expressed as a walght loes

over each 2 week periode An average rate 6! veight loss was

‘fetermined rron the 3lope of th2 least squares rejression

line which was foprced throush the orisin (Fize Do The
slope of this line vas <1630 k1=wk~!, which converts to an
average dally weizht loss of 0e26 kge

det weizhts of viscera, eviscerated carcass and blutber
for each animal wvere expressed as a percentase of total
weixht (Table 1)e These percentuses were then used to
determine the welczhts of these components In an averas® pup
which initlally weighad 3.1 koo (mean welght of all scals
on srrival In Suelph) and lovt weluht as predicted by the
recression Lline (Table 2).

Proximete couaposaltion of this averaine pun wvas then
c;lculufed us inyg the &?erage proximate coﬁposltlon of
animals at each of the 5 bi-weekly samplinus. Changesy iIn
absoclute amounts, of protein eni neutral lipid and the
caloric equivalent of these changes over these bl-weekly
neriods were thuen estimated (Teble 3).

During the lnitial 2 week period of the fast, cCarcRss
and visceral neutral lipids accounted for 31.2% of the
animals eneray requirements and protein from the core
accounted for 16.0% of the total enerxye Over the followlng
3 weeks the importance of core energy reserves, particularly
protein, decreased ( Table J)o During the last ) weeks of
the 10 week fast, blubber neutral lipids accounted for 92.1%
of the animals requirvments, ¥With visceral neutral liplds ‘
accountinag tor 2.3% and viswceral and blubber arqulns the

remalning 3e3%e
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DESCUSSEON

ortiz gt Ale (1973) snd Parnia gt ale (1930) have
shown that the northern‘elephant.senl (Miroungs
spcustiresteis) usés blubber during 1ts (0 week land=based
fast to‘meet_ttﬂyenergetlc,uﬁd water requlirementse The
southern elephant seal kaigéunxa leoninuty on the cheé
hénd. ltivine in t£e colder antarctic environment, appeuré to
consume both bhlubber and core musculature durln; its fast
(Rerydeny lﬂhﬂ)o Slallar1§y Vorthy g8 ale (in press) and
Stewart and Lavizne (lﬁ30) rhave showny using Zross
m;rphumetrlc chnnzés. Qﬁnt the harp seal utilizes core
reserves tnitlally ahd subsequently switches over to
mobllizing blubber reserves during lts test in sub-arctic
Qutaru-

The present resuwlts conflirm a fellanco on Lipid aw an
energy source for the harp seal throughout thé post-veanlnd
fast, as had been su;;estoditrp# changes in plasma tatti

»acld composition of fasting animals (Bﬁlley 22 aley in
vpress)o Howvever, the present study lndlcafes thAt the
animal 1s not relying on the blubber layer as its sole
source of energys Tho‘coro is initially very Llmportant,
with Eoro lipids, and also conéidcrahlo amounts of core
orotalng ﬂunmly#nc almost one half of the animals eneraetic
reguirements oarline the first two weehs of the fugt.

fhe utilization of hlqhher tn some species and the

sparin: of blubher in other specles, such as the hirp weal,
may be related to thermal axchanme with the environment.
Malntenance of sn effoctive insulutive layee Is gnpeclully
important In the yoinz harn sval..wlth its,l¢rue surface
area to volume ratioe ‘U;illznttun of core pgrotein and lipid
mininizes the early depletion of the blubber layery
urn}onglu; its effectiveness as an Insulator, and extending
the wax bmnum durition of the faste

Field results (Worthy g8 Aley in prass) lndicafé that
we{ﬁed_hur: seal pnos‘cnmance feedinuz in the Northwest

Atluntic aftler about 6 weeks of fastinge This cuincides with



the att9lnmen? ot a core dlzg approxiaating a newbhorn
(Wopthy 2t gley in press) and the endpoint of the role o{
proteln as an ener:y sourceo‘

Durinc tha last 2 yaeks of the exp@rlmeutul fast,
protein oxld&tion accounted for only a sméll fraction of
total requiremeantse. Pernia g ale (1830) e¢stisated that
protein oxidation accounted for oaly 2.2% of the northern
elevhant seals rejulrements throuehoﬁf its faste The low
levels ot utllization achieved in harp 3eals atter 6 to 9
weeks of faxtinu, may reflect the ﬁornul maintenance

turnover rate for protelne.

ACKNOWLEDGEMENTS

Jnlgrutefultv acknowledoe the assistance of RoFoAo
Stewart, 3. Innes, Ce Canstickey De Fournlier, Ge. Nancekivell
and Jes Martin for help in the collection and cure ot the
aniunalse We also thank We Beamish, VeGe Thomasy DeWo Smith
and Foie silbLert for pruviding access to their egquipment and

their laboraturiese

REFERENCES

Tudleye Hoelep PelZotle Downery, Dede Luvimune, Geo Drolat and
CGoeledJe Worthye In presse Ch;naes in fatty acid
composition of plagma of the harp seal, Lagophilus
zravnliandiguss furin~ the nnsto;eanlnt fuste Compo
Niochems Thy3siole

Bryden, Jede 1962, Relative srowth ot the aaujor body

‘conponeuls of the southern elephant seal, MNirounua
Leoploa (Lede Quste Jo Zoole i7: L133-1776

Fedaky MoAe and 5S¢ Andersone In preparatione Fnermetlics of
2rey seal luctathn.

Laviguey DeMey S.E.A. Jtevart and Fe Fletchere This reporte
Chanzes in coaposition and enerry content o0f harp seal

milk during lactatione Appendix 1.



-7 -

Perniays Solep e Hill Qnd Cele Ortli- 1937, Urea turnover
during prolonged fasting ln the northerﬁ elephant seale
Compes Bilochenm Phys&ol- 6581 731=7%e

Ortlg; CaL-q Be Tosta and Bedo LeRouefo 1378 Watwer and
enepruy tlux in elenhant sexl pﬁps faétlm: Uudcr'naturgl
‘conditionss. fhysln}. Zoole 51: 166-178.

Reitery Joy NoLe 3tinson and Nede Lebouele 175 .Vnrfhefn
elephantlseal develqpmenﬁ: the transitlon fron wennlng

to nutritional independences Rehave Kcole Socloblols, 3@

337 =367,

- Stewart, ReFeAs and Nede Lavignee. 19Y8Je Neonatal irowth of -

northwest Atlantlc.haén‘qealsybknggnhLlu; ggggnLnnnggg.-
Jo Mammale 0fl: 0T7)=6R), ‘

WOrthy, GeAedoy Node Laviene and WeDe Boweno In Presge
Pust-weanin.: Lruwtn>nt the -harp seal, Phoca
‘sroenlondicas Ln:  The harp seale Dede Lavignes ke
Ronald ¢ﬁq RolZcde Stewart (edse)s Perspectives in
Vertebrate Sclencey, 0Or ¥ Junk bv Puble. The lagueo

Woprthyy GedeJe This reports Changes in eneray store§ during

neonatal develonsmente

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

Heek Skin - Blubber - Viscera  Carcass
0 7.8% 45.5% O 8.1% 38.6%
2 9.6% 48.1% ' 6.0% 36.4%
4 13.0%  46.1% 6.7%  34.2%
6 12,64 65.9%  6.9% - 34.7%
s 16.0% 37.7% 8.7% 37.7%

10 12.6% - 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 Togal Blubber Viscersg Carcass

0 32.1 14.6 2.6 12.4
2 8.5 13.7 1.7 10.4
4. 2.8 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. 4.8 1.0 6.6

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

Weeks Body Component
Carcass Viscera Blubber
Neutral: Protein Neutral ‘ Protein Neutral ‘Protein
Lipids Lipids Lipids
keal % kcal % keal % keal % 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 2344 1.1 0.0 0.0 17965.8 84.5 10.6 0.0
b -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

s 2 &
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FleEe 22 Weizht losses of fasting harp seal beaters
normallzed so thatkstnrtlnq welazht is equal to zeroe.
Average rate of wei:zht loss was determlined as the slope

of the least squares regrcssion line which was forced

throudah the origzine Averane rate of welxht loss was
lendd wa=wh~1 ore J.Zb Ka=-day= 1, Also shown are data

obtained fron a siwllar stuly done in L sle.
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