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INTRODUCT ION

The prodizious growth of the harp seal, Phoca
groenlandicar during the nursing perioad has been documented
by Stewart and Lavicne (13980) with respect to morphometric
changese These authors speculated on the amount of energy
stored but did not actually measure it.

. Measurement of weight alone, rather than caloric
content, can be deceiving due to relative amounts fat,
protein and water presents. Bailey et ale (1950) monitored
changes in levéls of carbohydrate and lipid in the liver and
blubber of neonate harp sealss. They noted that liver
carbohydrate and lipid remained essentially unchanged during
the lactation period, but that blubber trlacylélycerol
content Increased dramatically during the first few days of
developmen te The current study expands on the work of
Bailey et ale (198)) and pursues the growth of eneray

reserves on a quantitative basise

~

MATERIALS AND METHODS

Whole animals from the newhorn throuzh to the beater
age categories (terminology from Stewart and Lavigne, 1850),
were obtained during the 1979 and 1980 pupping seasons In
the Gulf of St. Lawrencee. In addition one foetus was

obtained on 16/02/80 from Les Escoumins, Quebece. All




'curcasses were trozén and transported back to Guelph,
Ontarioc for analysise

Animals were tirst sculped 1; sealing traditiones
Blubber was subsequently separated from the skin, and both
sampled individually. The remaining carcass was eviscer;ted
and then gyound in a large animal grinder (model B01H, Autio
.Coey AStoria, Oregén.). Subsamples of ground carcass, and
the blubber and skin samples were freeze-dried. Viscera was
inltlaily freeze-dried and then ground and sub-samplede. All
freeze-dried carcass and viscera were suﬁsequently reground
and mixed lndlvldnally in a Thomas-Wiley lavoratory mill
(model 4, Thomas-Wiley Coe, Philadelphia, Pennsylvania)e

An analysis of proximate compdsitlon was performed on
three major body components sampled (skin was not ¢nalyied).
Water content was ?alculated as the difference bétween wet
welght and freeze-dried welghte Neutral and polar lipids
‘were extracted over a 4 hour period on a Goldfisch appgratus
(Lab Con Coss, Kansas City, Missourl) using either petroleum
ether or chloroform=methanol (2:1, viv) respectively as the
solvent. Samples were subseq;ently oven=-dried at 72 C for
either 12 hours (petroleum ether) or 48 hours
(chloro form-methanol ), and percentage lipld was estimated as
the ditference between the pre- and post-extractlon sample
welghtse Ash content was determined by burnlnﬁ samples in a
muffle furnace for 24 hours at 550 C. Prqteln content was
determined by subtractione.

Caloric density was measured dlrectl& for 3ome samples
using an adiabatic bomb calorimeter (model 1241, Parr
Instrument Coey, Moline, Illinois)e Caloric content was also
estimated Lﬁdlrectly for all samples from the proximate
compositions, using a caloric density of Hed kcaleg™! for
Lipid and 5.65 kcaleg™! for protein (Lavigne g% ale.

Appendlix 1, this report).

RESULTS AND DISCUSSION

The assumption that ‘protein'! Is the sole remaining




;

constituent when one has accounted forjltpld. ash and water
i3 not entlrely valid, hovever due to the low levels of
carbohydrate usually found In most tissues. it ils a
reasonable estimates In order to test this assumption the
rolutlonshfu between the inalrect and direct estimates was
examineds The indirect estimates were highly correlated
with the lhdependent direct estimates (r = 03988, p =

0. 000000V00, n = J3T)e

‘ Newborn animals, in additlion. to the foetus, had
virtually no blubber stores (Table 1). Subcutaneous tissue
had a high water content and a low caleoric density at this
timee During nursing, blubber 3tores Increased both
quantitatively and gqualitatively, with the caloric density
lncreasing from approximately 3.0 kcaleg™! at birth to
approximately d.9 kcaleg~! at age 18 days. Similarly the
percentage neutral lipid in blubber increased from
approximately 21% at birth to 93.5% at age 13 days (Flge 1),
paralleling chan zes in milk compodition (Lavigne et ale,
Appendix 1y, this report)e

fThe c&lérlc density of the carcass aonblgd from its
value of lel kcaleg=! at birth to 2.2 kcaleg™! at age 18
dayses This increase mirrored the rise in the percentage
neutral Llipids present (Filge 1)e Neutral lipld content of
the carcuss increased from 2.3% at birth to 12.5% at aue 18
days, and similarly the neutral Llipid content of the viscera
increased trom Je7% to T7.5% over ;he same time period (Fime

1)

Two stillborn animals sawmpled showed great variability
in both their size (Table 1) and their caloric density
(Table 2)e. These animals were generally very low in enerecy
atores and were much smaller (h;n normal full term pupse.
This could indicate an Ilnsufficient eneréy exchange between
the maternal and foetal systems ipn uterg.

Bailey gt ale (1980) indicated that‘batueen the
newborn and thin-white age categorles there was a 2.5 fold
increase in the triacylglycerol content of a unit amount of

blubber. This mirrore the changes noted In the present



s8tudy. They also noted, that the liver terlacylglycerol
atores remained somewhat constant throughout the £first month
of neonatal developmente. The results of the present study

indicate that large amounts of lipld are deposited In both

the carcass and viscera during neonatal developmente. This
energy 1is very slgnlflcun( to survival during the
poat—;eanlna fast (3ee Worthy and Lavigney this report).

% Total caloric content ot all bédy components examined

increased (Table 2), with the exception of the greycoat

a

starvlings. The newborn pups analyzed in. this study had an
average welught o€ Tl t. 1e2 kige (% SeDede This weight is

considerably smaller than the average weight reported by

Stewart and Lavigne (1980) of 108 t 065 kne (t 93% Colo)
for animals sampled from 1976 throush 1979. Nean welght of
all newborns sampled in 1930 was notﬁsignlflcantly different
from previous years (Stewarf and Lavigney this report) and,
ther;fore for the purposes of this study, Lt is assumed that

the changes in composition of these analyzed pups are

representitive of neonatal harp seals in generale.

| Lavigne and Stewart (1%7Y) sneculuted‘that an 11 kae
newhorn pup would represent 24 000 kcale They used an
averﬁae caloric density of 2.16 hcale.s™! obtained tor ringed
sealsy Ennsn hisplida (Stirling and McEwan, 1975), which were
less than | month oldes The average caloric denaity of

newhorns in this study was 1.73 t 0.047 kcaleg~™le This

! value is not significantly different trom Stirling and

[‘n

McEvan's (1975) value (a = 0.05, Student's t-test), but was

used to- re-calculate the net production energy realized by a

female harp seal at whelping (lavigne and Stewart, 1979).

An 11 kg newboen harp seal would represent

approximatley 1Y 00U kcal and the placenta an additional

140U kcal (Lavigne and Ste§arQ. 1979), totaling a net eneryy
production of 20 100 kcale. Assuming that net eneray
represents 68 - 75% of gross eneray (Laviygne and Stewart,
1979), the female harp seal would require an intake of 27-30
Quo kcal or approximately 20% less energy than was
origlinally calculated to account for the prQGUctlon ot ?hg

pup and placenta.




Over the period of lactation there I8 an increase in
the total caloric content of the pup of ‘approximately 180
000 kcales All of this energy must be mobilized from the
female'3 eneruyy sStores, as the female fasts throughout the
sucklinu u?riod-

Th;ee sturvling greycoats sampled in 1980 had virtually
no blubber layer present and showed very low caloric density
of both carcass and viscera. Assuming a metabolic rate of
76 kcalekg~leday~! (Worthy, unpuble. data), an extrapolation
pan be made backwards to the time ot abandonement by the
female (Fige 2)e It would appear that these animals were
deserted at birth and possaibly vcfe never sucklede. It may
be theorized that such desertion may be mediated by low
energy stores in post=partum tonnlea‘(see Stewvart and

Lavigne, this report).
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Table 1: Total weights and the weights of the viscera, eviscerated
carcass, blubber and skin for all age groups sampled.

AgevCroup Total §kin Blubber  Carcass Viscera
- Weight Weight Weight Weight Weight
Foetus F1 4.6 1.7 0.5 2.4 0.8
Stillborn
SB1 3.9 0.8 0.3 2.0 0.9
SB2 6.0 1.2 0.3 3.5 1.1
Newborn NB2 6.8 1.0 0.4 4.0 1.4
NB3 6.1 1.2 0.4 3.5 1.1
NB4 8.9 1.5 0.5 5.0 1.8

Yellowcoat

Y1 9.3 1.7 1.1 4.7 1.7
Y2 9.2 1.8 1.2 5.0 1.4
Thin White )
™2 14.6 2.3 5.0 5.0 2.3
- Fat White
FW1 27.3 3.2 10.6 10.0 3.3
Greycoat Gl 35.0 2.8 15.6 13.7 2.8
G2 36.0 2.5 17.6 13.4 2.5
Greycoat
Starvling
i Gs1 8.4 1.7 0.0 5.2 1.4
GS2 6.3 1.4 0.0 3.4 1.0
GS3 5.2 2.1 0.4 1.6 1.1
Beater Bl 30.0 2.3 14.1 11.6 2.0
- B2 41.0 2.7 18.3 17. 2.9




Table 2: Caloric content for the four body components sampled, as well as
the total caloric content for all animals sampled. Terminology
from Stewart and Lavigne (1980).

Caloric Content (kcal)

Age Group  1D# Total Carcass Viscera Blubber Skin
Foetus F1l 9 342 2 828 1 029 1 058 4 427
Stillborn  SB1 7 118 2 688 1 302 1 107 2 021
'SB2 9 621 4 724 1 330 496 3 070
Newborn NB2 11 566 5 534 2 063 1 409 2 559
NB3 . 10 292 4 578 1 486 1 285 2 943
NB4 15 675 7 464 2 543 1 958 3710
Yellowcoat Yl 22 116 8 430 2 950 6 270 4 466
Y2 20 392 8 038 2 525 5 223 4 606
Thin White TW2 52 598 7 695 3 926 35 091 5 885
Fat White FWl 123 507 24 176 6 312 84 831 8 188
Greycoat Gl 179 442 34 281 5 637 132 359 7 164
G2 194 288 33 530 5 033 149 328 6 397
Greycoat ' ‘
Starvling GSl1 13 578 7 137 2 010 0 4 431
GS?2 10 755 5 647 1 448 0 3660
GS3 10 529 2 132 1 607 1 509 5 281
Beater Bl 164 107 28 830 4 008 125 384 5 885 )
6 909

! B2 217 952 42 499 5 812 162 733
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Fige 1: The changes In compositlon of the blubbesr; carcass
and viscera during the ngpnatal period with respect to
neutral und polar liplds, proteinm, esh and water. All

Components are expredsed aw & porcentags of total

geliahto
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Fige 2: This 'energy 4rowth curve' shows the increase In
total caloric content for neonate harp seals, calculated
by using the average cal#rlc density for each age agroup
Jdetermined in this study, in combination with the arowth
data presented by Stevart and Lavimne (1980). Also
shown is the cal;ulatad rate of decrease of eneray
stores in abandoned animals which veie sampled at
approximately 9 days of age, This rate of decrease was
calculated assuming a metabollc rate of 76

kcaloka™todav™! (Worthy, unpuble. datal.
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