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Botta, J. R., E. Arsenault,

ABSTRACT

H.A. Ryan, and N. Shouse. 1982. Chemical
composition of meat
meat from hari3 seal

and sensory quality of canned meat and frozen
(Phoca groenlandica) in molting and pre-molting

condition. Can. Tech. Rep. Fish. Aquat. Sci. 1053:iv + 18 p.

Meat, of different carcass cuts, frommolting and pre-molting  seals of
different ages was chemically analyzed. Portions of each cut
of meat were: (a) canned with seasoning; (b) canned without
seasoning: and (c) frozen prior to being assessed by a sensory
evaluation panel. The ash, fat and protein content of meat
from molting harp seal was not significantly different than
that of pre-moltinq animals. However, moisture content of meat
from molting animals was significantly higher than that from
pr~molting seals, while carbohydrate level was significantly
lower. Regardless of the manner of processing, judges preferred
meat from molting seal. The greatest effect was with meat canned
without seasoning and the least effect was with frozen meat.
8oth the age of the seal and the type of carcass cut influenced
the effect of molting on the sensory quality of the meat.

Key Words: canned, composition, frozen, harp seal, meat, molting, Phoca
qroenlandica, pre-molting,  quality.

Botta, J.R., E. Arsenault,
composition of meat
meat from harp seal

./
H.A. L?van. and N. Shouse. 1982. Chemical -

and se~sory quality of canned meat and frozen
(Phoca groenlandica)  in molting and pre-molting

Can. Tech. Rep. Fish. Aquat. Sci. 1053: iv +18 P.condition.

La composition de la chair de diff~rentes coupes de phoques avant
et en mues, a 6t6 chimiquement analvs6e. La chair mise en conserve,
avec et saris assaisonnement  ou congelde, 6valuG!e par des juges oar
Evaluation sensorielle. Le contenu des cendres, gras et protdines
clans la chair de phoque en mue ne fut pas significativement diff@rente
de la chair de phoque avant la mue. Le taux d’humidite fut
significativement  plus @levd clans la chair de phoque en mue que
clans la chair de phoque avant le me, alors que pour le contenu
en glucides  ce fut 1 ‘inverse. Ind6pendamment  de la m6thode de
traitement, les juges prdf~raient  les phooues en mue. La difference
fut plus qrande pour la chair mise en conserve saris assaisonnement
alors que la difference a 15t6 moins pour la chair conge16e. L’age
des phoques et le type de coupe influ?ncerent  I’effet de la mue sur
la qualitE sensorielle de la chair.
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!! INTRODUCTION
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Harp seals are traditionally hunted in the i!ewfoundland area until
4 mid-May. However, beginning in early April and continuing for approximately
. ,;4 4 to 6 weeks, seals l-year old and older shed their hair, reduce feeding

substantially and hence lose up to 20% of their blubber (D. Bowen, Department
of Fisheries and Oceans, Research and Resource Services, St. John’s, Nfld;
Pers. Comn.)o Consequently, during this molting season, harp seals are
emaciated and in general appear of inferior quality when compared to animals
caught during February and March. In recent years, there has been considerable
effort by the Inspection and Technology Branch to improve the quality of seal
mat available for human consumption (F. Slade, Department of Fisheries and
Oceans, Inspection and Technology Branch, St. John’s, Nfld; Pers. Comn.),
and substantial discussion regarding the suitability of meat from molting
seal for human consumption has resulted (D. White, Department of Fisheries
and Oceans, Inspection and Technology Branch, St. John’s, Nfld; Pers. Comn.).

Consequently, it was decided to investigate the chemical composition
and sensory quality of mat from harp seals in pre-molting and molting
condition.

MATERIALS AND METHODS

RAW MATERIALS

Bedlamrs and old harps in pre-mo’
February 25 and 26, March 27 and 28, 1981,
(NAFO Div. 2J) ; molting seals were shot on
the Straits of Belle Isle (NAFO Div. 4R).

All animals were irmnediately  bled
skinned, washed in seawater, placed inside

ting condition were shot on
in the Southern Labrador area
April 30 and May 4, 1981, in~’

-*

and shortly thereafter, eviscerated,
heavy-duty plastic bags and stored

in ice until butchered six days later. The sex of each carcass was determined
prior to evisceration and the age was determined by counting, under polarized
light, the dentinal annuli of thinly sectioned (approximately 100 P thick)
canine teeth (Fisher 1954). All carcasses were butchered into the various
cuts shown in Fig. 1. The flank, flipper and rump were retained, the surface
fat trimmed off and the excess blood removed by cool water rinses. The trimwa
and rinsed cuts were then divided and treated as described below.

One quarter of the flank, flipper or rump was immediately plate
frozen, then individually vacuum packaged using a CDL model 212 vacuum sealing
machine and stored at -40°C (-40°F)
vacuum, seal and cool settings were
packaging, the vacuum level reached

. .
. :. .

for subsequent sensory evaluation. The
2, 2, and 1.5, respectively; and during
71.3 cm (28.0 in) of mercury.

.,
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One quarter of the flank, flipper, or rump was individually trimmed :
of meat of which 225 g (0.5 lb) was placed in a one-half-pound capacity
cylindrical can, then vacuum sealed and thermally processed.

One quarter of the flank, flipper, or rump was individually trimmed
of meat, of which 225 g was placed in a one-half-pound capacity cylindrical
can with approximately 10 g(O.35 OZ) of chopped onion and 3.5 g (0.12 OZ)
salt,ovacuum sealed and thermally processed. All cans were processed at
115.5 C (2400F) for 80 rein, the lowest initial temperature of the products
was 18.3oC (65°F) giving a total F(o) value of 7.4.

One quarter of the flank, flipper or rump was individually trimmed
of meat which was passed three times through a meat grinder with 7 IMI diameter
holes, transferred to a 450ml (15.8 OZ) capacity plastic tub with a tight-
fitting lid, then frozen and stored at -300C (-220F).  Moisture determination
of each sample was initiated within three days of its being frozen.

CHEMICAL ANALYSIS

Moisture content was
ground seal meat into a pre-we”
100°C (212°F) hot-air oven for
was repeated if the difference
The dried sam~le was immediate”

determined by placing 30-60 g (1 .1-2.1 OZ) of
ghed glass dish, maintaining the sample in a
two days and then reweighing it. The determination
between duplicate samples was more than 1.0%.
y passed through a mill containing a 20 mesh

screen, promptly transferred to a plastic vial with a screw cap and stored for
further analysis.

Crude fat, crude protein and ash content of the dried samples were
determined using methods described by AOAC (1975). Total carbohydrate was
determined by subtraction.

SENSORY ANALYSIS
/“-*

I
All canned seal (canned plain or canned with onion and salt added) !

was individually emptied into an aluminum tray covered with aluminum foil I
and baked in a conventional oven at 1770C (3500F) for 15 min. /

IAll frozen samples previously cut into 19 cm x 5 cm x 10 cm (7.5 in ,
x 2 in x 4 in) size units were removed from -400C, individually placed in I
an a?uminum tra

I

T
, covered with aluminum foil and baked in a conventional oven ~

at 232°C (4500F for 100 min.

Once cooked, all samples were immediately placed in pre-warmed Ir
label led glass petri dishes and placed on an electric warming tray.

f
Except for the 3-year-old combinations, each age x cut treatment !

combination was presented to three different panels of eight judges and ievaluated using a triangle test (Table 1). The 3-year-old combinations

1

,’

,:

,:

. .
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were presented to one panel of eight judqes. At any one session, each
judge was presented with three samples (two from seal in pre-moltinq
condition and one from seal in molting condition, or two from seal in
molting condition and one from seal in pre-moltinq  condition) all from
seal of the same sex, age and cut but from separate carcasses. They
were then asked to choose which sample was different from the other two.
All samples were evaluated within 15 minutes and all sessions were completed
by August 1, 1981.

STATISTICAL ANALYSIS

The variation in the chemical data was analyzed by considering
the effects of condition, individual seals, and carcass cuts. The seals
formed a random sample from populations of haro seals in molting and pre-
molting condition. In the analysis of variance design, seals were nested
within condition and both carcass cut and condition were considered fixed
effects. If the analysis indicated a significant (P :0.05) difference
among carcass cuts, the Studentized Range Test (Snedecor and Cochran  1980)
was conducted to determine differences within this main effect.

Since the triangle test is based on the assumption that if there
is no detectable difference, the “different” sample will be selected by
chance one-third of the time, the results of the present sensory evaluations
were analyzed by comparison with tabulated values [Larmond 1977).

Unless otherwise stated, “significant” means significant at the
5% level (i.e. the probability of the difference occuring by chance alone
is 5%).

,,
RESULTS AND DISCUSSION ,/.

CHEMICAL COMPOSITION

Condition (molting or pre-molting) of the seal did not significantly
affect ash, fat or protein contents but the 73.73% moisture content of molting
seal was significantly (at the 1% level) greater than the 72.95% moisture
content of seal in pre-molting  condition (Table 2). The 0.66% total
carbohydrate content of the molting seal was significantly (at the 5% level
only) lower than the 1.07% carbohydrate content of seal in pre-molting
condition. However, the ash, carbohydrate, fat, moisture and protein
contents did significantly differ among individual seals.

The carbohydrate, fat, moisture and protein contents, but not the
ash content, varied significantly with carcass cut (Table 2). The 1.07%
carbohydrate content of the flank was significantly greater than the 0.66%
carbohydrate content of the flipper but not significantly greater than the
0.84% content of the rump (Table 2). Also, the amount of carbohydrate
contained in the flipper was not significantly different from that of the
rump (Table 2). The 1.10% fat content of the flioper was significantly
greater than the 0.60% fat content of the flank, but significantly less
than the 1.74% fat content of the rump (Table 2). The 72.24% moisture
content of the flipper was significantly greater than the 73.27% moisture

.
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content of rump which in turn was significantly greater than the 72.52%
moisture content of the flank (Table 2). The flank also contained 24.66%
protein which was significantly greater than the 23.01% and 22.81% motein
of the rump and flipper, respectively, which did not significantly differ
from each other (Table 2).

SENSORY QIJALITY

Harp seal meat canned plain without seasoninq

Nith each aqe group and each type of cut, there was a significant )
difference between samples from harp seal in molting and pre-molting condition
(Table 3). With regard to 1- and 2-year-old seal, only a slight plurality of
judges, who correctly identified the different sample, favored samples from
seal in molting condition; in the case of older seal, particularly those
4 years and older, a large majority of judqes favored samples from seals in
moltinq condition (Table 3). The number of judqes who had no preference was
considerable when the younger seal were evaluated, but modest with older seal.

When carcass cuts were considered, a majority of judges, who
correctly identified the different sample, favored flank, flipper and rump
from seal in molting condition; a modest minority preferred samples from
seal in pre-moltinq condition or had no preference (Table 3).

In general, when a judge correctly identified the different sample,
the magnitude of difference between the duplicate and different samples was
assessed as slight to moderate. A preference for a particular sample was
usually based largely on flavor and texture. The samples from seal in pre- ;
moltinq condition were often tougher than those from seal in molti~.q condition. ,
Appearance and odor were usua,ll,y  not dominant factors influencing sample I
preference. ;f

i
A large majority of all samples correctly identified were rated !

acceptable (Table 4). However, substantially fewer samples from seals in ~
pre-moltinq condition than from seals in molting condition were rated
acceptable (Table 4). 1

I
Harp seal meat canned with onions and salt added

There was a significant difference between samples from seal in
molting and pre-molting condition for seal 1-3 years old but not for seal
4,years old and older (Table 5). Similarly, when carcass cuts were considered
rump, but not flank and flipper from molting seal significantly differed from
those from pre-molting seal (Table 5). Although the condition of the seal
significantly affected the sensory quality of certain cuts and age groups,
the magnitude of difference was qenerally  assessed as only slight to moderate.

_——
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Among the ages that were siqnificantl.y  affected by tne condition
of the seal, the judges’ preferences were not consistent (Table 5). In the
case of samples from l-year-old seal, preference was evenly divided between
molting and pre-molting  seal and the number of judqes havinq no preference
was very modest (Table 5). In regard to samples from 2-year-old seal, a
substantial majority of judges preferred samples from seals in molting
condition: with 3-year-old seal, a slight majority of judges preferred
samples from seal in pre-molting  condition.

An appreciable majority of judaes, who correctly identified the
different sample, favored rump from seals in moltinq condition to that from
seal in pre-molting  condition. Flavor and texture rather than odor or
appearance were the major reasons for preferring a particular sample.
Samples from seal in molting condition were often slightly more moist and
tender than samples from seal in pre-molting  condition.

The vast majority of all samples correctly identified were rated
accetpable (Table 6). The samples from molting and pre-molting seal did not
consistently differ in acceptability.

Harp seal meat frozen prior to cooking

The condition of harp seal significantly affected the sensory
quality of seal 2years old but not that of the other ages studied (Table 7).
Like seal meat canned with onions and salt added, rump, but not flank and
flipper, from seal in molting condition siqnficantly  differed from that in
pre-molting condition (Table 7).

In the case of samples from 2-year-old seal, a large majorit.y,of
judges who correctly identified the different sample, favored samples f.v~m
seal in molting condition, and only a modest minority favored samples from
seal in pre-molting condition orhad no preference (Table 7). Regarding
rump, a larqe minority of judges favored samples from seal in molting
condition, a similar number had no preference, and a smaller minority
preferred samples from seal in pre-moltinq  condition (Table 7). Thus,
with rump frozen priorto cooking, the condition of the seal did not
conclusively affect the judges’ preference.

Flavor and texture, but not appearance and odor, were important
factors affecting the judges’ preference for a specific sample. In general,
when a significant difference existed the samples from sea? in pre-moltinq
condition were drier and tougher than those from seal in molting condition.

Although the majority of samples from l-year-old seal were not
acceptable, a substantial majority of samples from all other age groups
and all types of cuts were rated acceptable (Table 8). Except for the
samples from seal 3 years old, noticeably fewer samples from seal in pre-
molting condition than from seal in molting condition were rated acceptable
(Table !3).

.,

. .
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GENERAL i)Isc(jssI()~ i
I

Comparinq the present results with those previously reported ;
for seal in pre-molting  condition (Botta et al. 1982), the fat and protein
contents are very similar; the moisture content of pre-molting  seal is similar;
the moisture content of molting seal is sliqhtly  higher, and ash contents of
s e a l  i n  b o t h  m o l t i n g  a n d  pre-molting  c o n d i t i o n  a r e  n o t i c e a b l y  l o w e r  ( T a b l e  2 ) . \
The manner in which carcass cut affected ash, fat and protein contents is
very similar to that already observed; however, the effect of c a r c a s s  cut ~
on moisture content is slightly different from that previously reported I
(Table 2and Botta etal. 1982). In the present study, all three cuts I
significantl.v differed in moisture content: in the former. flic)t)er  was
si~nificantl~  different from the other two”cuts in this respect’.

t
In general ,  the chemical  composit ion of  harp seal  in  both molt ing

a n d  o r e - m o l t i n g  c o n d i t i o n  i s  c o m p a r a b l e  t o  o r  b e t t e r  t h a n  t h a t  r e p o r t e d  f o r
fish and for domesticated terrestrial animals (Paul and Southgate 1978).
However, it is very interesting to note that all of the chemical variables
differed significantly among individual seals.

Statistically, molting of the harp seal significantly increased
moisture content but, as the mean moisture content of seal in pre-molting
c o n d i t i o n  w a s  o n l y  0 . 7 8  p e r c e n t a g e  p o i n t s  l e s s  (Table  2 ) ,  t h i s  d i f f e r e n c e
m a y  n o t  b e  o f  p r a c t i c a l  i m p o r t a n c e . H o w e v e r ,  p a r t i c u l a r l y  w i t h  t h e  s e a l  m e a t
canned with salt and onions added, there were numerous comments that the meat
from pre-molting seal was drier, and texture was a major factor concerning
preference. In general, the judges preferred the molting samples which had
a significantly greater moisture content.

Likewise, statistically, molting of seal significantly,decreased
total carbohydrate content of the meat, but the mean carbohydrate content
of seal in pre-molting  condition was only 0.41 percentage points Treater
(Table 2) suggesting that the practical ‘importance is questionable. With
domesticated terrestrial animals, a decrease in the level of glycogen (the
major carbohydrate in meat) causes a decrease in the acidity of the meat
which, in turn, may increase bot5 the capacity of the meat to bind water
and its tenderness (Paul 1972; Lawrie 1974). Although the acidity of the
meat was ‘not measured durinq the present study, moltinq of the seal caused
a significant decrease in the carbohydrate (including qlycogen) content
of the m~at, an improvement in water binding capacity (as evidenced by
the judg~s’ comments and significa~tl<y  greater moisture content), and an
increase in tenderness (as evidenced by the judges’ comments).
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Concerning general acceptability, the meat canned with salt and
onions added was clearly the most acceptable and the meat frozen prior to
cooking the least acceptable (Tables 4, 6 and 8). In addition, the condition
of the seal affected the acceptability of the meat when it was frozen or
canned plain, but not when canned with onions and salt added, presently the
most common form of conrnercial preservation (Tables 4, 6 and 8). This
substantiates a previously-stated observation that flavor, as well as texture,
was an important factor regarding acceptability. The relatively low acceptability
of the samples that had been frozen may have been at least partially due to the
rapid thawing/cookinq  prior to sensory evaluation. This may also partially
account for the fewer differences observed with the samples which had been
frozen (Table 7).

It should be stressed that as regards sensory evaluation, the only
difference between the odd and duplicate samples was the condition (molting
or pre-molting)  of the seal prior to killing. All samples (at any one
sensory evaluation session) were of the same cut, wer~ from seal of the same
age, sex and post mortem age, and were handled/processed in an identical
manner.

Although the data regarding 3-year-old seal are included in this
report, it should be interpreted somewhat cautiously as the number of seals
studied was very small. However, except for the fact that meat of 3-year-
old seal in pre-molting condition (canned with salt and onions added) was
preferred to that from seal in molting condition, the results followed the
qeneral trends observed with the other three age groups (Tables 3-8).

Similarly, although the results regarding preference and acceptability
were reported and discussed in detail, it must be remembered that these data
resulted from secondary questions and should be interpreted more cautio~’ly
than those resulting from the primary question, i.e. is there a differenn?
However, it should be noted that both preference and acceptability data were
relatively consistent.

It should be stressed that these results were obtained in a laboratcr.y
study conducted under well-defined conditions. lJnder commerical  cond i t ions,  the
results will not necessarily be the same. In addition, it should be remembered
that the sensory quality was evaluated not by a consumer panel or through test
marketing, but by a laboratory panel whose assessment will not necessarily
agree with that of the general Public. Consequently, the report should be
viewed a: an intermediate one.
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CONCLUSIONS

A laboratory study designed to investigate the suitability of
meat from harp seal in molting condition for human consumption was conducted.

When the chemical composition of meat from seal in molting condition
was compared to that of meat (similar carcass cut) from seal (similar age and
sex) in pre-molting  condition handled in an identical manner:-(l) the a~h, fat ;
and protein contents were not significantly different; (2} the moisture content ~
was significantly greater in mea~ from mol~ing seal; and (3) the carbohydrate
content was significantly less in meat from molting seal.

When the sensory quality of meat from seal in molting condition was
compared to that of meat from seal in pre-molting condition: (1) meat, from
molting seal, canned without seasoning was different and superior according
to preference as well as the number of samples rated acceptable; (2) meat,
from molting seal, canned with salt and onions added was moderately different
and slightly preferable; and (3) meat, from molting seal, frozen prior to
cooking was only slightly different and very slightly superior. Only when
the meat was canned without seasoning did age of the seal and type of carcass
cut not affect tie difference between molting and pre-molting seals.

Meat from seal in pre-molting condition, particularly when canned,
was quite acceptable.

Consequently, the present laboratory study indicated that meat
from seal in molting condition is different from and slightly superior to
meat from seal in pre-molting condition and certainly suitable for human
consumption.

ACKNOWLEDGMENTS
A’
.

The assistance of Dr. D. Bowen, Canada Department of Fisheries
and Oceans, St. John’s, Nfld, in aging the samples and Ms. J. Longinuir,
Canada Department of Fisheries and Oceans, Ottawa, Onto, in analyzing the
data, is:gratefully appreciated.

The authors sincerely thank R. Benson, G. Browne, A. I)owney,
J. Lauder, M. Manning, G. Squires, B. Wheeler, P. Wheeler, and L. Woolridge
for their expert technical assistance.

Appreciation is extended to all those who served as members of
the sensory evaluation panels.

The authors gratefully thank all those who assisted in the
preparation of the manuscript.



~rUte

w ;
mom
n

;;ent
I

. ..*
A“:. “‘

9

il on

n
‘CL -s

d,

7s?
$;
‘. .

.,
k

. .

‘ ,4
t,
.. ..

. .

,7

REFERENCES

AOAC, 1975. Official Methods of Analysis, 12th Ed. Association of Official
Analytical Chemists, Washington, D.C. 1094 p.

Botta, J.R., E. Arsenault, and H.A. Ryan. 1982. Effect of sex, age and
carcass cut on composition of harp seal (Phoca groenlandica)
meat. Can. Inst. Food Sci. and Technol. ~:(In Press).

Fisher, H.!l. 1954. Studies on reproduction in harp seal, Phoca groenlandica
(erxleben), in the Northeast Atlantic. Ph .0. Th~ RcGil 1
University, Montreal, Que.

Lannond, E. 1977. Laboratory methods for sensory evaluation of food.
Research Branch, Canada Department of Agriculture, Ottawa,
ON. Publication 1637, 74 p.

Lawrie, R.A. 1974. Meat science. perqamon press, Toronto, ON. P. 322-323.

Paul, P.C. 1972. Meat. In: Food theory and applications. P.C. Paul and
H.H. Palmer (~.) p. 335-494. John Wiley & Sons Inc., New York,
NY.

Paul, A.A., and D.A.T. Southgate. 1978. McCance and Widdowson’s the
composition of foods. Her !lajesty’s Stationery Office, London,

, England, 418 p.

Snetjecor,  G.wO and W.G. Cochran. 1980. Statistical methods. 7th Ed., Iowa
State University Press, Ames, IA, p. 234-237.

A.

.i



. . . . .

10

Table 1. Form used to evaluate sensory quality of harp seal meat.

NAME DATE

PRODUCT

Two of these three samples are identical, the third is different.

1.

2.

3.

4.

5.

6.

Evaluate the samples in order indicated and identify the different
sample.

Code Check different sample

Indicate the degree of difference between the duplicate samples
and the different sample.

Sl igh t

Moderate

Much

Extreme

Is the different sample acceptable?
Are the duplicate samples acceptable?

Is the different samples more acceptable?
Are the duplicate samples more acceptable?

Is the difference related to:

Appearance
Flavor
Odor
Texture

Conments:

.

.,
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:Table 2. Condition and carcass cut

T
ans, including standard deviation,

,and results of Studentized Range Test .

Total
Ash Fat Moisture Protein carbohydrate
con ten t con ten t content con ten t content4

ConOi ti on (%) (%) (%) (%) (%)

Moltingz 1.17a 1.07a 73.73a 23.38a o.66a

Pre-molting 1.14a 1.23a 72.95b 23.61a 1 .07b

Carcass cut

Flank3 1.15a 0.60a 72.52a 24.66a
1. 08a

Flipper3 1 . 1 8a O.lob 74.24b 22.81b o.66b

R~3 1.13a 1. 74C 73.27C 23.01b O .84ab

1

2

3

4

Means not sharing
(at the 5% level)

n = 42

n = 2 8

‘iotal carbohydrate

the same letter are significantly different
from each other

content was determined by subtract”
A’

- *
on.

..*
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Table 3. Results of sensory evaluation triangle test using meat from harp seal
in moltinq and pre-molting  condition canned plain without seasoning.

P r e f e r e n c e

Samples Samples
Nutier of from seals from seals in
correct in molting pre-molting

Treatment na identifications condition condition None

Aqe:

One year
Two years
Three years
Four years
and over

12
10
3

72
72
24

34*
36**
21 ***

14
16
12

1:
6

372 34* 25 6

30 28Total 240 1 25*** 67

cuts:

Flank
F1 ipper
Rump

51 ***
36*
38**

27
19
21

13
8
9

11
9
8

80
80
80

67 30Total 240 1 25***

na = number of observations per treatment

* Significant at the 5% level

** Significant at the 1% level

*** Significant at the 0.1% ~evel

I

I

I

i
$

— ..-

.*
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Table 4. Acceptability of correctly-identified sets of harp seal,
seal meat canned plain without seasoning. ~

Percentage of correctly-identified  sets

Samples from seals Samples from seals
Treatment’ in molting condition in pre-molting condition

Age:
One year 82.4 70.6

Two years 88.9 83.3

Three years 90.5 “ 76.2

Four years 97.1 76.5

and over

Total

cut:

Flank

Flipper

Rump

Total

89.6

88.2
88.9
92.1

89.6

76.8

70.6

80.6

81.6

76.8 -/’

1 Based on answers to question 3 of sensory evaluation form.
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Table 5. Results of sensory evaluation triangle test usinq meat from harp seal in
molting and pre-molting condition canned with onions and salt added.

Pre + IS r & A c~
Number Samples from Samples from seals

na correct seals in molting in pre-molting
Trea~ent identifications condition condition None

Age:

One year 72 35** 16 15 4

Two years 72 32* 21 9 2

Three years 24 1 6*** 6 9 1

Four yearsc
and over 72 25n”s” 16 6 3

I Total 240 1 (-J~*** 59 39 10

Flank 80 34n”s” 21 10 3

F1 i pper 80 34n”s” 15 15 4

Rump 80 40** 23 14 3

/.
Total 240 1 08*** 59 39 10

4
>

na = number of observations per treatment
* = significant at the 5% level
** = significant at the 1% level

*** = significant at the 0.1% level
n.s. = not significant at the 5% level

cut:
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Table 6. Acceptability of correctly identified sets of harp seal
meat canned with onions and salt addedl.

Percentage of correctly identified  sets

Samples from seals Samples from seals
Treatment in molting condition in pre-moltinq condition

Age:

One year

Two years

Three years

Four years

and over

T o t a l

88.6
90.6
100.0
92.0

93.5

cuts:

F1 ank 88.2

F1 i pper 94.1

Rump 92.5

Total 93.5

85.7

100.0

100.0

92.0

91.7

100.0

82.4

97.5
./’

.

91.7

.
1 Based on answers to question 3 of sensory evaluation form.

.+
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Table 7. Results of sensory evaluation triangle test using frozen meat from harp
seal in molting and pre-molting condi t ion.

pce+erence

Number of Samples from Samples from seals

na correct seals in molting in pre-molting
Treatment identifications condition condition None

Age:

One year 72

Two years 72

Three years 24

Four years
and over 72

Total 240

cut :
Flank 80

Flipper 80

Rump 80

Total 240

25n”s”
37**

lln”s”

23n”s”

96*

33n”s”

27n”s”
36*

96*

9

25

8 ●

7

49

18

17

14

49

8

6

2

9

25

11

5

9

25

7

22

4

5

13

./. 22

na = number of observations per treatment

* = significant at the 5% level
** = significant at the 1% level

n.s. = not significant at the 5% level

.,
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Table 8. Acceptability of correctly-identified sets of harp seal
meat frozen prior to cooking.l

Percentage of correctly-identified sets

Samples from seals Samples from seals
Treatment in molting condition in pre-molting  condition

Age:

One year

Two years

Three years

Four years

and over

Total

44.0

86.5
72.7
73.9

70.8

40 .0

70 .3

72 .7

69 .6

62.5

cuts:

F1 ank 81.8 66.7

F1 ipper 63.0 59.3

Rump 66.7 61.1
/-*

Total 70.1 62 .5

1 Based on answers to question 3 of sensory evaluation form.

,.
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bears, and of the “behavior of wild free-ranging
polar bears, provide additional information.
After a polar bear kills a seal, it feeds pre-
dominantly on the blubber and often abandons
the meat. Not infrequently, part of the blubber
is abandoned as well (Stirling 1974h)  (Fig. la).
Clearly, to a polar bear, the blubber is the
preferred part of the seal. Exceptions occur,
such as when a smalt seal is killed by a par-
ticularly hungry bear, or by a female bear with
one or two cubs. Then a large part, ~>r all, of
the carcass is consumed. Polar bears scavenging
on carcasses may also eat the remains ot’ blubber
and meat, and this source of food is probably
of significant value to submlults  not yet fully
skilled at hunting, as well as to suba~iults  that
have had their own fresh kills taken away by
larger bears. Unlike grizzly bears (Ur.r/~.s arc(os),
polar bears generally do not cache a carcass
with the intent of returning, nor remain until
it is all eaten.

Ringed seal pups are born during late March
and April in subnivean birth lairs located in the

lee of pressure ridges in the sea ice. During this
period, polar bears hunt extensively along
pressure ridges and break into the lairs.@ften,
however, the newborn pups are killed” h? the
lair  and abandoned by the bear (Fig. lb).

In the Western Arctic, we found that over 80%
of the ringed seals killed by polar bears were
less than 2 years of age. However, our sample
was biased in that almost all specimens from
polar bear kills were collected between March
and June, when conditions for collection of
specimens were most favorable.

This paper presents data on the body composi-
tion and the caloric values of whole ringed seals.
The sample includes various age groups of
different physical conditions representative of
seals captured by polar bears. These data will
be used subsequently in conjunction with current
long-term studies of polar bear population
ecology and behavior (Stirling 1974u,  1974b)
to gain a more comprehensive understanding
of the ecological relationships between polar
bears and seals.

1’
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TABLE 1

Data on ringed seal specimens

Da[c, wt.,
No. 1972 .4 ge Scx hg Location Remarks

I 18 ,4pril < I MO .3.6 Amundsen Gulf Killed by polar bear
. 21 ,Aprll < 1 MO 4.3 Amundsen Gulf Killed by polar bear

; I  klay <imo — 4.s Norwegian Bay Killed  by polar bear
4 IS April < i [110 11.6 Amundsen Gulf Killed by polar bear
< IS April Iyr ~ 12.3 ,4mundsen Gulf
6

Frozen out of water, dead
19 .Aprll I ~r lf>.6 Amundsen Gulf Collected at breathing hole

? 6 J U[lC 2-J ,]10 21.1 Amundsen Gulf
s IS ,4prll

Collected at breathing hole, recently ueaned
I \r 21.4 Amundsen  Gulf

9
Collected at breathing hoie

;I Nliay 2-3 nlo 2-I 5 ,Amundsen Gulf
I ()

Collected at breathing hole, still suckling
6 June 2 J III{) .; ?- - - - Amundsen Gulf

11 23 Aprfl
Colleeted at breathing hole, recently ~eaned

Iyr . 26.4 Amundsen Gulf
1:

Frozen out of water, allve
IS April .-\dul I ; 45 7 Amundsen Gulf Collected at breathing hole

TABLE 2
Bo<iy composition and energy vaiues of seals

=
C a l o r i c

z density,
‘~ water ‘-o protein % fat o(her kcal/g

\\’t,,
Ko. kg i2 J 4 5 6 7 8 9 10

i 3.6 71.1 ~~ o S6 6 57.5 21. s 33.6 12.7 3.4 5.138 2.33
7 4.3 ?li 02.0 S3.9 55. s 21.1 33.5 12.7 4.1 5.237 2,53
j 4.8 71,1 (>9 5 S3. O 76.8 23.5 7.5 2.3 4.8 4.92S 1.61
.$ 11,6 71.1 51.6 S6.0 37.3 1s.1 56.6 27.4 2.9 5.173 3.69
~ 12.3 71.1 (>0 .9 77.9 5i.1 19.3 34.4 14.4 5.5 4.742 2.54
6 16.6 71. i 52.5 77 9 35,1 16.6 55.0 26.1 4.7 5.281 3.60,’
7 21. i 71,1 19 0 88.7 23.4 i4. o 73.6 45,2 1.8 5.260 5.13’-
S 2i.4 71.1 56.0 83.7 43.3 i9.1 48.3 21.3 3,7 5.14i 2.20
9 ?4.5 71.1 39 9 X4 i ---7? 7 13.7 73,0 43.9 2.6 5.293 5.03

[0 25.2 71.1 37,4 87 5 ~],3 13.3 75.7 47.4 1,9 5.250 5.30
11 26,4 71. I 46.4 83,3 29.3 15.7 64.8 34.7 3.1 5.049 4.25
12 45.7 71. i 46. s 82 $ 29.6 15.7 64.2 34.1 3.3 5.280 4.24

E\ PLA\AT IO\ w cOLLv\s 1, f,si.!’rcc
bcdk (dry W( ) ‘-

:, ,,~(c~ (*,.  4 spec, mcns);  2, whole body r. water; 3. fal-free  (dry w(. ) Y, Pretem: 4. ~hOlc
protein;  5, w lhoie h(,d~ (WC I ,,1 I ‘~,

whole body (we! WI ) ash, CIC. .
prote,  n: 6, whole body (dry WI.) 7. fia~;  7, whole body (we! wt. ) ~, fat; 8.

9, c., k>r, c dcnx,t) 01 I,i.free dry mal!cr.  I.callg: 10. calcmc  dcnslty  of whole body *el *1.. kcallg.
columns 1. 5.7, ~“d 8 KDKW,I[  GW>S c,,n,pv.(!,on C,,CI  v,,.),  COIUmm  4 amt 6 represent  compowuon (dry wt.); column 10. caionc
\alue of I g I-31 = 9.5 !, C.11 UWd.

estimated f’rom duplicare dctcrmrna  lions of lis\ue sections
taken from the  m]dgul  ([ran s\c’rsc)  :ind  ShOUi  Li~r (lOn&li-
[uriinal)  areas.

Results

The proximate composition and energy
values  of ringed  seals are listed  in Table  2. In
the present study. a caloric ]:~luc of 9.5 kcal/g
of fat was used (Brou\\er  1965). The energy
\alues  for three fut somples  r:~nged f rom 8.1
to 9.4. a~eraging S.7 kcal ‘g or about 9~, less
than the accepted ~alue. This apparent anomaly
may ha~e been due to differences in [he ages of
seals measured (pups compared with adults).

Unfortunately, the number of determinations
carried out was too small to provide a rep-
resentative value.

The major component of the body composi-
tion of ringed seals known to vary seasonally
is the fat. Based on McLaren’s data ([958),
Fig. 2 illustrates the large seasonal variation in
the blubber, excluding mesenteric fat, as a
percentage of the total body weight. The amount
of body fat decreases from late spring to early
summer, then increases again from mid-July
to October. A rapid loss of fat presumably
occurs in parturient  females from early April
to early June as a consequence of lactation. In

(
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TABLE 3
Gross energy values of seals based on the total amounts of protein and fat

Gross energy, kcal
Body wt., Water, Protein, Fat,

No, kg Iitres kg krz Protein Fat Total

1025

1
~

3
4
5
6
7
8
9
10
11
12

3.6
4.3
4.8

11.6
12.3
16.6
21.1
21.4
24.5
25.2
26.4
45.7

2.23
2.66
3.98
5.98
7.49
8.71
8.23

11.98
9.78
9.42

12.25
21.38

0.730
0.915
0.630
2.130
2.458
2.769
3.012
4.079
3.341
3.361
4.146
7.2(3

0.427
0.549
0.062
3.232
2.722
4.340
9.472
4.540

10.745
11.945
9.169

15.613

3650
4759
3087

I 1 075
12781
14675
15963
?0 802
I 7707
[7813
Z() 730
38160

4056
5215

589
30703
25859
41 230
89984
43130

102077
113477
87105

148323

7706
9974
3676

41778
38640
55905

105947
63932

119784
131290
107835
186483

I

F I G. 2. Seasonal change in the percentage of the
body weight of a ringed seal that is composed of blubber
at 71” N (based on McLaren 1958).

contrast, there was  a dramatic increase in the
accumulation of fat from about 1370 at birth
(Nos. 1,2, and 3) to about 45% in nearly or fully
weaned pups (Nos. 7, 9, and 10) (Table 2),
while the mean gross energy of stored fat in-
creased from 4.6 to 10I.8 Meal (Table 3).
The mean percentage fat and gross energy of
fat for three yearlings and one adult amounted
to 272 an d 34%, respectively, and 57.2 and
148.3 Meal, respectively (Table 3).

There  is  a  s ignif icant  l inear  re la t ionship
b e t w e e n  t o t a l  b o d y  w a t e r  (~) and fat (X),
fl’ = 100.0 – 1 .407.~, r = 0.999, rmsz = 0.0041
(where x = ~ body water and ~ = ~ body fat
(wet weight)). Our results agree with the predic-
tion equations determined for domestic animals
(Reid cl al. 1955; Panaretto  and Till 1963),

‘Root  mean square (rms).

The amount of protein increased from 0.73 kg
(pups) to 7.20 kg (adults) (Table 3). The relation-
ships between total body water (litres) and
protein (kg) are described by the linear regres-
sion y = O.348X – 0.124 (r = 0.992; rms =
0.042), where .Y = body water (Iitres) and -I =
protein (kg). A similar regression (,r = 0,265.~  –
0.47) was determined for goats (Panaretto  and
Till 1963). The present values for total body
water agreed with the values determined by
tritium  dilution studies on harbor seals (Phora
r i ( u / i n s )  o f  e q u i v a l e n t  weight  r e p o r t e d  by
Depocas et al, (1971) and White <r al. (1971).

Discussion
Knowledge of the body composition and

relative energy values of seals, representing./’
various age classes, is essential in order to under- --
stand the nutrition, ecology, and hunting be-
havior of polar bears. In polar regions, bears
require a high-energy diet of fat to meet their
metabolic requirements associated with thermo-
regulation and the energy costs of walking and
hunting. Because the availability of seals varies
seasonally and regionally, the replenishment
of fat depots is important to a polar bear, not
only to maintain an insulating layer to reduce
heat losses, but also to provide a reserve source
of energy during periods of food scarcity. [n
polar regions, pregnant polar bears remain in
their dens from early November to April
without feeding for 5 months  during the birth
and suckling of their young. In the Hudson
Bay population, pregnant bears may not be
able to feed on seals for a period of 7 to S
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months, extending from midsummer to late
March or early April.

Field observat ions of free-rangin:  polar
bears have shown that thev are often inter-.
rupted  by other bears while on their  kil ls
(Stirling 1974b  and unpublished data). This is
particularly true for subadult  bears and females
with cubs. Thus, it is important to their survival
that bears begin to feed immediately (Stirling
1974b)  to gain the maximum energy intake.
The bears’ preference for the fat of the seal is
probably related to its higher caloric \alue rel-
ative to the rest of the bod~. For example. the
caloric density of seal No. 6, a normal yearling,
was 3.60 kcaljg, a total gross energy value of
59760 kcal. The fat content of the seal was 26~,
(4.3 kg), amounting to 41 159 kcai or 6S.8}!
of the total gross energy. Similarly. in seal
No. 12, 76.47 of its to[ai caloric value was in the
fat.

From freeze-up of [he sea ice in the fall to
breakup in the late spring. there is a marked
differential segregation of ringed se~ls by age
class which results in the highest portion of
adults being located in the deep bays character-
ized by stable ice conditions (preferred habitat)
and the highest portion of the subadults  in the
unstable offshore ice (Mc Laren 1958).  In A~ril.
ringed seal pups are’ born in subni’vetin birth
lairs located in the bays and fewer in the ofT-
shore ice. Polar bears often \valk many kilo-
metres along the snow-drifted pressure ridges
of the offshore ice, digging out birth lairs, and
lairs used for hauling-out by male and non-
parturient  female seals. I+owe;er, the bears
seldom penetrate Iand\vard  into (he b:iys during
the spring despi[e the fact that birth lairs are
more abundant there. Since polar bears hunt
predominantly in the unstable offshore  ice,
the age structure of that  portion of the ringed
seal population which is predated most heavily
is biased in favor of }ounger animul>, as noted
earlier. This pattern of hunting behavior may
have evolved as a result of subadult seals being
less experienced and \varv and thus easier to
capture, yet yielding a potenti:ll energy value
equivalent to adults in caloric density (T:~ble 2).

Newborn ringed seal pups hilled by polar
bears are often not eaten (Fig. lb). even though
the bear may have remained at the breathing
hole for some time. Because newborn pups are
of such low value in both caloric density and fat
content, we suggest that many bears do not

bother to eat them. It would appear, therefore.
that a polar bear may be motivated to dig out a
seal birth lair because of the possibility of
catching a suckling pup or an adult female and
not for the newborn pup, as was earlier sus-
pected. Furthermore, in the offshore ice, there is
a greater probability that any haul-out lair or
breathing hole will be used by a yearling or
subadult seal which is mobablv  less ex~erienced
and easier to capture than an adult, and of much
higher caloric value than a newborn pup.

The intraspecific agonistic  behavior of ringed
seals during the spring breeding season may
also affect the age structure of seals killed by “
polar bears. Breathing holes and birth lairs
are widely spaced even in areas of preferred
habitat (T. G. Smith and I. Stirling, unpublished
data). Subjective observations of seals in
captivity have shown that ringed seals are
much more aggressive to each other than are
such other species as harp seals (Pagop/li/t/s
groenlandicus) or harbor seals (K. Ronald,
quoted personal communication in Stirling
1975). Ronald’s observations are supported by
the fact that a high proportion of the sub-ice
vocalizations of ringed seals were agonistic
in nature, especially during the spring (Stirling
1973). The increased aggressive behsvior  of
dominant seals mobablv  reduces the sub-ice
movement of subadults  between breathingholes.
and possibly even precludes maintenan~e  of
breathing holes by subadults  in closely adjacent
areas. From late March to early May, dominant
seals actually exclude some younger individuals
from the water long enough for their breathing
holes to freeze over, making them completely
vulnerable to predation. although the frequency
of such occurrences is impossible to determine
accurately. The value of such a seal to a polar
bear in terms of whole body percentage fat and
caloric density then depends on how soon the
seal is discovered. This is clearly demonstrated
by comparing No. 1 I. which was recently frozen
out and s~ill alive, with No. 5, a yearling which
had starved to death (Table 2). One benefit to
be gained from the large part of a polar bear’s
life that is spent walking in search of seals
(25% in summer, Stirling 1974h) would be to
increase the probability of finding frozen-out
seals while they are still fat.

During the summer, seals become unavailable
to polar bears in areas such as Hudson Bay,
and less available in the Western or High Arctic, ~
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because of the increased amount of open water
and the greater numbers of naturally occurring
holes in the ice. It is likely that the period from
freeze-up in the fall until the sea ice becomes
puddled in late spring before breakup is the most
productive for hunting because the number of
breathing holes is restricted to those that the
seals can actively maintain themselves by abrad-
ing the ice with the claws of their foreflippers.
The fewer the number of breathing holes, the
greater the probability [hat a seal will surface
at a hole where a polar bear waits. It is interesting
to note that the summer period of lowered seal
availability to polar bears coincides with the
period when seals have the least amount of fat
and, therefore, the lowest caloric density of any
season of the year. It is also the period during
which the bear has the lowest caloric requirement
for thermoregulation.

In conclusion, the polar bear has apparently
adjusted to seasonal and local variations in the
availability of its food supplies by hunting
intensively when it can, taking maximal advant-
age of the differential segregation of ringed
seals by age class, using the part of the kill
which is of greatest caloric value, and maintain-
ing fat depots to meet future nutritional stresses.
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RESEARCH NOTE

Effect of Sex, Age and Carcass Cut on Composition
of Harp Seal (Phoca groenlandica)’ Meat

J.R. Botta, E. Arsenault  and H.A. Ryan
Inspection and Technology Branch

Canada Department of Fkheries and Ocearrs
P.O. BOX 5667

St. John’s, Newfoundland A lC 5X1

Abstract
As part of a program to lnvestiga!e  utilization of meat recoverable

from the inshore Newfoundland seal hunt, iodine number and proxi-
mate composuion  of prime cuts (flank, flipper and rump) of harp seals
of five different ages were determined. The sex of the seal did not

affect any of the chemical variables analyzed. Age affected mainly

moisture and protein content, whereas carcass cut affected mainly fat,

moisture and protein content. In general, the ash, moisture and protein
contents were higher, and the fat content much lower than that of meat
of domesticated termstnal  animals. Iodine numbers ranged from 90.1
to 144.8.

R6sume
En tam du pmgramme  d’utilization  de la viande recouvrable  de la

chasse  des phoques sur la c6te de Teme-Neuve, I’anafyses de I’indite
d’icde et de la composition proximative furent faites  sur les tranches
principaux (flanx,  nageoire et culotte) des phoques de cinq diff~rents
iiges. Le sex des phoques n‘ a pas affect6  aucun  des variables chimiques
analyses. L’fige  influen;a le contenu d’humidite  et de proteines,  aiors
que Ies trarrches  de la carcasse  affecterrt  le contenu du gras,  d’humidite
et de proteines.  En general, le contenu de cendre, d’humidite  et de
proteines etait plus eleve clans la viande du phoque que clans la viande
d’animaux terriens domestiques  atom q u e  le crmtenu  d e  gras  c$tait
moins &leve. L’indite d’iode avalt  dcs valcurs  entrc $0,1  et 144,8.

Introduction
During the last 5 years, a total of 324,219 harp seals

have been slaughtered for pelts by the Newfoundland
inshore seal hunters (Anon., 1977-8 1), giving a total of
4,379,508 kg of harp seal meat (Botta  er al., 1980) that
was available for human consumption. However, very
little is known about its composition. Consequently, as
part of a program to investigate utilization of meat
recoverable from the inshore Newfoundland seal hunt,
the present study was undertaken to determine the iodine
number and proximate composition of harp seal (F’hocu
groerrkmdicu)  meat.

] Also known as Pagoph  J[us ,groenlmrdicus.

Materials and Methods

Raw Materials
Beaters, bedlamers  and harps (Table 1), the major

classes of harp seal slaughtered during the inshore New-
foundland hunt, were shot on March 3, March 10 and
April 15, 1980, in White Bay, Newfoundland. The ani-
mals were immediately bled and shortly thereafter evis-
cerated, skinned, placed inside heavy duty plastic bags
and stored in flake ice until butchered 3 days later. The
age of each carcass was determined by counting, under
polarized light, the dentinal  annuli  of thinly sectioned
(approximately 100 v thick) canine teeth (Fisher, 1954).
All carcasses were butchered into the various cuts shown
in Figure 1.

The prime cuts (flank, flipper and rump) were retained,
the surface fat trimmed off and the excess blood removed
by cool water rinses. The trimmed and rinsed cuts were
individually passed three times through a meat grinder,
with 7 mm diameter holes. A small portion of the ground
seaf meat was placed in a plastic bag, froze~ at –40”C,
immediately transferred to 100 # thick -polyamide
polyethylene pouches and then vacuum packaged using a
CDL Model 212 vacuum sealing machine. The vacuum,

Table 1. Glossary of terms concemmg  classes of harp seal (Phocu
groerrlandtcd).

W hitecoat A newborn harp seal up to an age of about 12
days. prior to loss of the soft white natal fur.

Ragged-Jacket A young harp seal undergoing its first molt from
a whnecoa[ [o a beater, Age ranges between 12 and
18 days.

Beater A young harp seal m Its fm! year of life, having com-
pleted its first molt to a sported grey coat. Age
when slaughtered ranges between 3 and 8 weeks.

Bedlamer A juvemle seal m Its second, ttilrd or fou~h  yem
of life, having a spotted coat.

Harp A seal at least 5 yesm of age.

03 15-5463/82/030229-04$3 .Cs3/O
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FI~ 1, CaIcass  curs of [he h~ seal (Phma groerrksnd;ca).

seal and cool settings were 2, 2 and 1.5, respectively,
and during  packaging the vacuum level reached 71.3 cm of
mercu~.  The \facuum packaged samples were stored at
–40CC untd k[ermination  of total lipid was conducted.
If necessarv,  the samples were repackaged every 2 mo.
.411 analyses were conducted within 8 mo of initial pack-
aging. The major portion of the ground seal meat was
transferred to a 450 mL capacity polyethylene tub with a
tight fitting lid, then frozen and stored at –35”C. Mois-
ture determination of each sample was initiated within 3
days of the sample being frozen.

Chemical.4 nalysis
Moisture content was determined by placing 30-60 g

of ground seal meat into a preweighed glass dish,
maintaining the sample in a 100°C hot air oven for 2 days
and then reweighing it. The determination was repeated
if the difference between duplicate samples was more
than 1.0%. The dried sample was immediately passed
through a mill containing a 20 mesh screen, promptly
transfemed  to a plastic vial  with a screw cap, then stored
for further analysis.

Crude fat, crude protein and ash content of the dried

Table 2. Sex means. including standard deviations.l

samples were determined using methods described bv
AOAC ( 1975).

Total lipid was extracted from the vacuum packaged
samples using the method of Bligh and Dyer (1959) and
the iodine number of this lipid was immediately deter-
mined using the Wijs method (AOAC,  1975).

Statistical Analyses
Analyses of variance were conducted on the chemical

variables by using a one-way analysis of variance with
sex as a tlxed main effect, and by using a two-way
analysis of variance with interaction of age and carcass
cut which were the fixed main effects. If the age x cut
interaction were not significant (P> O.05),  its sums of
squares and degrees of freedom were pooled with the
error sums of squares and degrees of freedom resulting in
a two-way analysis of variance without interaction. If this
analysis of variance indicated that either age or cut signi-
ficantly (P<O.05)  affected the variable, the Studentized
Range Test (Snedecor  and Cochran,  1967) was conducted
to determine differences within each main effect. Unless
otherwise stated, “significant” means significant at the
5% level (P<O.05).

Results and Discussion

The sex of the seal did not significantly affect the
iodine number of the extracted lipid, or the moisture,
crude protein and crude fat contents of the meat (Table
2). Although a one-way analysis of variance revealed that
the ash content of female seal meat was significantly
greater than that of male seal meat (Table 2), an unbal-
anced three-way analysis of variance with age, cut and
sex as the main effects, after age and cut were accounted
for, revealed that sex did not significantly affect ash
content.

Ash Moisture . Crude protein Crude fat Iodine
sex n content (’-7c) content (%) content (’%) content ($%) number

Female 54 1.47a * 0.38 7 2 . 7 9 a  t 1 . 3 2 2 3 . 9 6 a  % 1 . 5 6 1.19a z 0,74 ../ 1 1 8 . 3 a  t 1 0 . 9
.

Male 36 1.31b Y 0.32 73.lla t 1.45 23.55a ? 1.73 1.36a ? 0.83 120.3a z 10.3

1 \feans not sharing the same Ie[[er  are significantly (P~O.05)  different from each other.

Table 3. Age and carcass cut means, including standard deviations, and results of Studentized  Range Test.’

Age2

Beater
1 ! ear old bedlamer
2 year old bedlamer
3 year old bedlamer
4 years or older

Ash content (%) Moisture cement (%) Crude protein con[ent  (%)

1.06a * 0.15 74.97a ? 1.32 21.06a 3 0.91
1.46bc  & 0.31 72.28b ? 0.85 24.76b * 1.08
1.27ab  * 0.27 72.56b t 0.81 24.29b ? 0.91
1.64C t 0 . 3 7 72.47b * 0.88 24.27b ? 0.78
1.59C t 0 . 3 5 72.30b * 0.61 24.59b * 0.66

Carcass Cutz
Rump 1.33a * 0.30 72.58a ? 1.20
Flank

23.54a * 1.56
1.41a * 0.42 72.56a z 1.43 24.59b ? 1.59

Fl\pper 1.47a z 0.35 73.60b ~ 1.41 23.26b ~ 1.49

Grand mean I 40 ~ 0.36 72.91 z 1.37 23.79 ~ 1.63

L \fc.ans n,)t  sharing [he same Ic[rer  are significantly (Ps 0.05) different from each other.
‘n for each cut of each age = 6

*

t
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Age of harp seal significantly (P<O.001) affected ash
content of the meat but no consistent trend was observed
(Table~).  The 74.989o moisture content of beater cuts
was significantly greater than the 72.40~o moisture con-
tent of bedlamer and adult cuts (Table 3). The reverse
was true for crude protein content averaging 21 .069c in
beaters and 24.48% in older animals (Table 3). The
protein content of 3 and 4 year old harp seals was compa-
rable to that reported by Hoppner  et al. (1978) for seal
(species unknown) whereas the moisture content was
noticeably lower.

The ash content was not significantly affected by
carcass cut (Tabie 3). The moisture content of the flipper
was 73 .6Y0, whereas that of both flank and rump was sig-
nificantly lower, averaging 72.67. (Table 3). However,
the 24.5990 crude protein content of flank was signi-
ficantly greater than the 23.26?lo and 23 .54V0 crude pro-
tein content of flipper and rump, respectively (Table 3).

Age x carcass cut interaction means indicated that
crude fat of rump, but not of flank and flipper, noticeably
decreased as age increased (Table 4). This was particu-
larly true for beaters. The interaction means also indi-
cated that the order of fat content was always flank
(0.57-0.82%), flipper (0.98- 1.37%) and rump (1.37-3.45%)
(Table 4). The difference between flank and rump meat
was most noticeable in beaters. The crude fat content of
rump was similar to, but more variable than that reported
by George et al. (1971), for gluteus and psoas muscles
of the rump area of harp seal. However, the crude fat
content of 3 and 4 year old harp seal was noticeably lower
than that reported for seal (species unknown) by Hoppner
er al. (1978).

-.+

Age x carcass cut interaction means indicated that
iodine number of each cut varied with age. but no consist-
ent trends were evident (Table 5). These means also
suggested that iodine number of each age group varied
with carcass cut and, except for the 2 year old bedlamers,
the order was always flank ( 104.7-1 13.8), flipper
(112.7-126.1) and rump (119.2-136.6) (Table  5). The
observed values were much higher than those reported
for intramusct.k  beef or pork fat ( Lawrie. 1974), slightly
to very much lower than those rcpormd  for lipids from
fish (Ackman. 1966) and moderately lower tttim (hose
reported for lipid extracted from blubber of harp seals
(Jangaard  and Ke, 1968).

Thus age and carcass cut, but not sex. affected the
proximate composition of harp seal meat studied (Tables
2-5). However, these two variables also affect the proxi-
mate composition of meat of domesticated terresu-ial
animals (Byerly, 1975; Rice, 1978).

The proximate composition of harp seal meat and
reported values for some common animals are shown in
Table 6. In general, crude fat of harp seal meat studied
was lower than that reported for both meat of domesti-
cated terrestrial animals and flesh of fatty and medium
fatty fish. This was even quite noticeable with lean beef,
lamb and pork. It should be noted that very little (if any)
marbling occurs in harp seal meat and fat content would
thus depend on the degree of trimming of surface fat.
Both crude protein and ash contents were noticeably
higher than those reported for both meat of domesticated
terrestrial animals and the flesh of most common com-
mercial species of fish. The high protein content (also
observed by Hoppner  t-’r (JI., 1978) may be at least

Table 4. Age x carcass cut interaction means, including standard devia[irms, of percent crude fat content.

Carcass cut* Overall mean
Agel Rump Flank Flipper of each age (n = 18)

Beater 3.45 z 0.50 0.82 t 0.48 1.37 z 0.36 1.88t 124
1 year old bedlamer 1.78 z 0.51 0.60 t 0.17 150  Y 0.43 1.29 t 0.64
2 year old bedlamer 1.63 ~ 0.33 0.63 ~ 0.15 1.10 t 0.42 1.12 * 052
3 year old bedlamer 1.50 t 0.42 0.s7 t 0.19 0.93 z 0.25 IOO?Z 049
4 years or older 1.37 f 0.29 0,62 * 0.24 0.98 z 0.19 0 . 9 9  t 0.37.
Overall  mean of each .

carcass cut (n = 30) 1.95 t 0.87 0.65 z 0.26 1 18 z 0.39
Grand mean of

entire sample (n = 90) 1.26 ~ 0.78__——

1 n for each cut of each age = 6.

Table S. Age x carcass CUI interac[ton means, including standard deviations, of iodne  number of exmac[ed  Ilp!d

Carcass cutl Overall mean
Agel Rump Flank Flipper of each age (n = 18)

Beater 136.6 * 6.0 104.7 * 113 112.7t 11.1 [18.0 z 167
I year old bediamer 129.1  ? 4 . 7 115.8> 3.2 126.1 z 3 . 4 123.7 z 6.8
2 year old bedlamer 119.2  * 12.0 115.0  t 8 . 3 1 2 3 . 6  z 6.7 119,3 t 9 . 4
3 year old bedlamer 124.2  ? 8 . 6 [12.2 ? 6 . 6 113.8  ~ 9 . 5 116.7t  96
4 years or older 123.6 * 4.8 113.8 t 6.3 115.7=  El 117.7t  7 6
Overall mean of each

carcass cut (n = 30) 126.5 ~ 9.4 112.3 ~ 8.2 118.4z 94
Grand mean of

entire sample (n = W) 119.1  z 107

1 n for each cut of each age = 6

Con,  lIXSI,  Food  SC,,  Tcchwl.  J. Vol. 15,  NO.  3, 1982 Bottaetd./231
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Table 6 Ccrmposl[!m  of edible pon]on of various animals.

*
Spec]esL Ash (~C)2 Crude fat (%) Crude protein (%) Moisture (%)

Beef - le.m 1.1 4 6 20.3 74.0
(raw) fal 0.3 669 8.8 24.0

Lamb - lean 0 3 88 20.8 70.1
( raw) fal ().8 71 8 6.2 21.2

Pork - lean 0.7 71 20.7
(rawJ fa{

71.5
0.7 71.4 6.8 21.1

Ch]ckcn  - raw meal  only 0 8 4.3 20.5 74.4
Duck - raw meat only 0.5 4.8 19.7 75.0
Turkey - raw meat  only 04 2.2 21.9 75.5
Harp  seal - raw flank. tlippcr and rump 14 13 23.8 72.9
Cod - raw fllle{s 0.7 17.4 82. I
Haddock - raw fillets 1.3 0 6 16.8 81.3
Hemng - raw flesh 0.8 18.5 16.8 63.9
Plalce - raw 0.4 2.2 17.9 79.5
Aflanrlc  salmon - raw 1.6 12.0 18.4 68.0

1 Harp seal  values wem determ!nccl  In [he presen[  study;  all uther composl[ional  data are from Paul and SouIhgate ( 1978).
‘Except for harp seal. ash VOIUI?S  were de[errnlncd  by sub[rac[ion

partially attributed to the high myoglobin  content of harp
seal muscle (George er al., 1971). The observed proxi-
mate composition of harp seal meat was most similar to
that reported for turkey.

Thus, the proximate composition (including iodine
number of the Iipici) of harp seal meat studied slightly
exceeds that reported for meat of domesticated terrestrial
animals and, in general, depending on the species, is
comparable to or better than that reported for fish.
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I
Eotta, J. R., A.P. hwney, J.T. lauder, ad P.B* ~~” 1980” Utfiization  ‘f

inshore Newfoundland-@ught harp seal (Pagophilus gmenial-ldicus ) : sen-
sory quality of frozen stored, salted, and smked. s~ meat. Fish. Mar.
Serv. Tech. Rep. 916: vi + 24 p.

LakOratory - processed frozen stored (glazed or vacuum-~hgd ), salted,
and smked beater harp seal was subjected to sensory evaluation panels.
After 19 nmnths of storage at -2 3°c ( -lO°F ) tie SenSOV q@itY Of ~h
types of frozen seal was still ftir/goCd. Vacuum-packagtig was preferable
to glazing, because of better appearance in the raw sta~e. Salted seal ,

although quite accep”~le, was inf=-ior ~ fi s~s~ry q+lty > to fi+Y
f mzen seal . Simked seal was quite good and snlar, m SerISOrY  Wdlty,
to freshly frozen seal.

RhJk

btt~, J. R., ~~.p. ~wney> J-T. ~UderJ cmd ‘“B. ‘OOV~”
instire IJewfoundland-cdught  harp seal ( Pagophllus
sory quality of frozen stored, salted, and smked
Serv. Tech. Rep. 916: vi + 24 p.

f

1980. Utilization of
groenlandicus  ): Sen-
seal meat. Fish. Mar.

I

I

i

l)es phcques du h-and, brasseurs, furent entrepose%  gel~s (giv_@<-eu
emkll~s ~ vide ), salds et ftis au lalmratoire  et furent soumis ~ 1‘ a.nalyse
sensorielle. Apr4s 19 nmis d‘ entreposage, la qualitd sensoriel.le des
deux types de phcque geh? f ut encore favorable/ satisfaisant.  L‘ _l%e
~ vide peut &x’e pr@f&able au givrage puisque 1‘ apparence ~ 1‘ &tat cms
fut meilleur. Pour la qualit~ sensorielle, la viande sal~e, quoique
acceptable, f ut inf6rieure ~ la viande fraichen?ent  ge16e. Alors que
la viande furke fut parfaitement bonne et analaloque  ~ la viande
fraichement ge16e.

. .
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INTRODUCTION

The amxnt of m-t recoverable from harp seals ( PaEorhilus

~

gmenlandicus) harvested for the pelts by the ins~ore Newfoundland
seal huntem during the ~st 6 years has
(Table 1).

, in general, been substantial
Though approximately 35 percent of the meat frcm this

f; annual hunt has been consuned fresh, very little has been ccmnerc idly
prccessed (Table 1) (E. Pardy, Department of Fisheries and Oceans, La
Scie, Nfld. ; H.A. Ryan, Deprtmnt of Fisheries and @cans, Gmnd Falls,
Nfld . ; F. Slade, Deparbnent  of Fisheries and Oceans, Inspection and
Technolo~ Eranch, St. John~s, Nfld. ; pers. corn-n. ). Thus, a substantial
amunt of the edible meat from the inshore hunt has not been utilized.

Although Newfoundlanders prefw fresh seal meat (Anon. 1978)
which is available only during the late February-early May period, and
the nurket for the presently available canned products appears pcor,
seal meat processed in some other manner may have mrket potential.

Consequently, it was decided to investigate the technical
feasibility of prcducing and the sensory quality of frozen stored (both
glazed and vacuun-pckaged), salted, and snmked inshore+aught  harp
seal meat.

MATENALS AND METHODS -

PROCUREMENT OF SAMPLES FOR IJING-THW  FROZEN STORAGE

Twenty-f ive harp seals (beaters, 6-8 weeks old) were shot on
April 13, 1977, from the longlfier, IASCIE CRUISER, in the White ,Bay
area, Newfoundland. The arrkls were immediately bled and evi~ated,
left on the deck and later skinned, washed in seawata?, placed inside
heavy-duty plastic bags, and stored at appmxbmtely OOC ( 320F ) overnight.
The next day, the kgged carcasses were trucked to St. John’s where they
wae stored on ice overnight.

PREPARATION OF SAMPLES FOR IJING-TERM  FROZEN STORAGE

On April 15, 1977, the cacasses were butchered into the
various cuts shown in Fig. 1. The excess blood was rwmved by cold
~ter rinses and the surface fat trkd away. The flank, f Iipper, and
q were then placed inside different 8.2 kg (18. O lb) capacity waxed
ardxxnl boxes and plate frozen. Each frozen 8.2 kg-blcek of flank,
flipper, and rump was sawed into nine equal-sized pieces weighing approxi-
mately 900 g (2.0 lb) ~ch.
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Glazing the frozen sanp les

Mlf of the freshly frozen pieces of flipper and rump were
glazed several times using fresh water and, after the surface had ccxn-
pletely solidified, the pieces were ~cked in amllmad boxes. During
the course of the experiment the pieces were reglazed at 3-4 n-mth
intervals of storage.

Vacuunwpackaging the frozen samples

The other I_alf of the freshly frozen pieces of flipp@ and
runp and all the freshly frozen flank were vacuum-packaged in 4.0 roil.
thick polyamide polyethylene pouches, using a CDL Mcdel 212 vacuum
sealing nwhine. The vacuum, seal, and cool settings were 2, 2 and
1.5, respectively, and during packaging, the vacuum level reached 71.3
cm (28.0 in) of mercury. The packaged pieces were then placed in card-
board boxes.

IA)NGTERM FROZEN STORAGE

Sone of the glazed, and vacuum-packaged flipper and runp and
all of the vacuum-packaged flank were stored at -62°C (-80%). The
flank was used for preliminary experiments whereas the fl.ippa’ and Z’UXP
were used for taste panel training and as taste panel control samples.
Fresh control samples were obtained during May 1978 and treated similarly.

Most of the glazed and vacuum-packaged samples of frozen
flipper d rump were stored at approximately -230C ( -lO°F ) for ~iods
of up to 19 rmrths. After each of O, 3, 6, 10, 14 and 19 nmnths of
storage, three samples of glazed and three samples of vacuum-packag~’
s- meat were transferred to storage at -62°C until evaluated. At 07
3 and 6 nmnths of storage, glazed rump and vacuum-packaged mmp were
sampled, whereas at 10, 14 and 19 nmnths of storage glazed flipper and
vacuun-i-~ckaged  flipp were sanrpled.

Ccokillg frozen samples

A 771 g (1.7 lb) portion of frozen seil mat, which had been
tre.nsferred  from -62°C to -23°C, 24 hours earlier, was placed ~ a ~
roasting pan containing one cup of tap water and cooked, uncovered, ti a
conventional oven at 191°C (375°F) for 60 minutes. The meat was then
renmed and, after the addition of some water to compensate for the
evaporation that had taken place, replaced and cooked, covered, for a
further 95 minutes. The cooked seal meat was carved into smll segm”mts,
placed in labelled glass petri dishes, and served hot using an electric
warming tray. This ccoking procedure was such that, in geneti, the
georetric  center of the 771 g portion  of seal mat attained a temperature
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Gensory cvdlutiOrl

An analytical pnel of six judges, all trained in assessing the
SHISOI_’y V~idbkS  (appearance, texture, odor, f ~VOr ad ovml accept.
ability) of frozen stored flipper and rump, used a 5-point descriptive
scale (Table 2) to score each sample. A score of 5 indicated the highest
and a score of 1 the lowest quality. An overall acceptabfity score of 2
or lower indicated that the sample was unacceptable. M j~ge ev~~ted
three samples per storage time, inking a total of 18 obsaations of each
of the sensory variables for each packaging methcd. One control sample
and three tieated samples (presented in random order) were p~ented to
each judge per session and evaluated within 15 minutes.

PROCURDIFIU OF SAMPLES FOR SALTING AND FOR WIOKING EWHUEM%

F r o m  A p r i l  3 0  t o  Flay  2 ,  1 9 7 9 ,  s i x t e e n  h a r p  b e a t e r s  w e r e  shot-
frmm  the longliner  CHRISI’OPHER  A N N E ,  in t h e  G r e y  I s l a n d s  a r e a ,  N e w f o u n d -
land . Irrrnediately  a f t e r  b e i n g  s h o t ,  e a c h  s e a l  ws b l e d ,  s k i n n e d ,  e v i s -
c e r a t e d ,  washd  in c l e a n  offsho~ s e a w a t e r ,  a n d  p a c k e d  in h~vy-duty
p l a s t i c  bags. T h e  b a g g e d  c-asses  w- then s tored on ice a n d  o n  M a y
3 ,  1 9 7 9 ,  w e r e  t r u c k e d  t o  S t .  J o h n ’ s  w h e r e  t h e y  w e r e  s t o r e d  o n  ice o v e r n i g h t .

PREPARATION OF SAMPLES FOR SALT~TG AND FOR SMOKING EXPERIMENTS

On May 4, 1979, the carcasses were butchered and cleaned & the
sarre manner as were the samples to be frozen. The - was use$&to pre-
pe salted and the flank to prepare snmked seal mat. The publication
of Rust and Olson (1973) was used as a general reference for the curing
of Ht.

Same of the rump was placed inside 2.3 kg (5.0 lb) capacity
d boxes, plate frozen, ~pped in saran wrap, placed inwaxed cardkoar

plastic bags and stored at -62°C until used as control samples for the
salted rump.

However, nrxt of the rump pieces, measuring 10.2-15.2 cm (4.0-
6.0 in) lcng, 7.6-10.2 cm (3.0-4.0 in) wide, and 2.5-5.0 cm (1.0-2.0 in)
thick, were placed into 22.7 1 (5.0 gal) capacity plastic buckets con-
taining either: (a) saturated salt brime; or (b) saturated salt brine
with sodium nitrite (180 parts per million based on the total liquid
phase including the misture content of the seal mat), in a ratio of

.
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0.9 kg (2.0 ill) seal meat to 1.4 kg (3.0 lb) of brine. Pwfonted wcden
discs were put on top of the meat to keep the rump sulanerged  and tight
fitting lids placed on the buckets. The buckets were held at 5.5°C (420F)
for 25 days, then at 15°C (59°F) for 14 days, before being presented to a
sensory evalmtion  panel.

%oking samples

Sore of the flank was placed inside 0.45 kg (1.0 lb) capacity
waxed cardboard hxes, plate frozen, wrapped in saran wrap, placed inside
plastic Ix@ and stored at -6PC until used as control samples for the
smoked flank.

Hmever, mxt of the flank, in pieces 2.5-3.8 cm (1.0-1.5 in)
thick, was placed into: (a) a brine containing 14.5% salt; (b) a brine
containing 14.5% salt and 0.12% sdium nitrite; or (c) a brine containing
14.5% salt, 0.12% saiiwnnitiite, and 7.5% sugar. The flank- hand-

( pierced with a sharp Imife, and different portions were placed separately
tito the brines i.n a ratio of 2.7 kg (6.0 lb) of flank to 0.45 kg (1.0 lb)
of brine. The flank and brine were mixed for 1.0 minute at a slow speed,
in a 130krt mixer, then transferred to 4.5 1 (1.0 gal) mpacity plastic
buckets with tight-fitting lids. The akove specified ratio was maintained.
The headspace of the buckets was flushed with nitrogen gas for 0.5 minutes,
and the buckets sealed, then stored at appmxin-ately -5.50C for 4 days.
The flank -s then remved from the brties, allowed to drain well, placed
on racks in an Afos Mini Kiln and hot smked (using a mixture of harclmod
and softmod, sawdust and chips) for approximately 7.5 hours. During
smakiruz. the temperature in the snmkim chamber increased firm. 36.7°C
(98cF)’”to 77.8°C”(1720F). After being-mmked for 7.5 hours, the internal
temperature of the flank was 59.5°C (139°F), 62.0°C (143.6%), and 65.0°C
(149°F) for flank cured in a salt brine, in a salt brine containing @trite,
and in a salt brine containing nitrite and sugar, respectively. The~
snmked flank was then allowed to cool, placed in plastic bags, stored-at
2.0°-5.00C (35.6°-41.00F) and presented to a sensory evaluation panel
within 48 hours.

SENSORY EVAUJATION OF SALTED AND OF WOKD SEAL MEAT

cooking salted samples

The 2.3kg-boxes of frmzen rump control samples were transferred
fmm -62°C to -23°C and, 48 hours later, thawed at appm~tely 5.5°C
for 16 hours.

The salted rump was soaked in tap water (1.0
parts inter) for 16 hours at approximately 5.5°C, then
to drain.

partsrumpto 6.7
remved and allowed



The thawed or stied rump was then transferred to a large pet
of boiling water (1.0 part rump to 11.5 parts water), boiled for 90
minutes, carved into small segments, placed in labell.ed glass petri
dishes, and served hot using an electiic warming tray.

Cooking snmked samples

The 0.45 kg boxes of frozen flank control samples were sawed
into pieces apprwinately 7.5 cm (2.9 in) long, 2.8 cm (1.1 in) thick,
and 1.5 cm (0.6 in) wide, then wrapped in samn wrap and stored at -230C.
Within 48 hours, they were placed (in lots of 6 pieces) in aluminum pans
covered with aluminum foil, and baked for 31 minutes at 2320C (4500F).

The smked portions of flank were cut into similar-sized
pieces, placed in aluminun pans covered with aluminum foil and baked for
14 minutes at 232°C.

Iimxiiately  after cooking, the contruls and treated samples
were placed in label-led glass petri dishes and served hot using an
electric_ may”

Sensory evaluation

The r u m p  contil and Imth t y p e s  o f  s a l t e d  r u m p  ~ p r e s e n t e d
to 24 untrained judges (four cliff erent panels of six judges each); at
different time(s) the flank control and the three types of smked flank
were ~sented to a similar group. Using a 9-point hedonic scale (Table
3) the zudges assessed no mre than four samples, presented in random
order, per session. All samples were evaluated within 15 minutes.

.
STATISTICAL ANALYSES

CM-square (X2 ) test was used to determin e if there were any
significant differences amng frequency distributions of sensory eval-
uation scores for the frozen, for the “salted”, or for the “~ked”
samples (Snedecor and Ccchrane,  1967). If some of the expected fr-
equencies  were too smll (less than 1.0 ) then categories were combined to
eliminate these small expected frequencies (Conover, 1971). It shotid
be noted that the X2 text was computed on the raw data, not on percen-
tages as presented in the tables. Unless otherwise indicated “significant”
means significant at the 5% level (i.e. the prchability of the cliff erence
occurring by chance alone is 5%).

.



..+. ●

I

I

[,

RESULTS AND DISCUSSION

SENSORY EVALUATION

LOng-term frnzen seal meat

At O time, scores of 4 or 5 (Table 2) were assigned to 77.8%,
75.0%, 66.7%, 72.1% and 58.2% cfthe - presented to the trained
sensory evaluation panel when assessed for odor, appeamnce, texture,
flavor and overall acceptability, respectively (Tables 4-8). Although
only 58.2% were assigned overall acceptability scores of 4 or 5, 33.3%
were assi~ed a score of 3 and only 8.3% scores of 1 or 2, considered
unacceptable (Tables 2 and 8).

For rump stored at -23°C for O, 3, and 6 nmnths,  the frequency
distributions (the percentages of times each trea-t combination re-
ceived each of the scores) for the treatmmt - storage time groups did
mt significantly change when any of the sensory variables were consi-
dered (Tables 4-8). Statistical analyses also indicated that the fre-
querry distributionof the sensory evaluation scores did not significantly
differ amng storage times (when lcolcing  at storage times alone, excluding
trea*ts)(Tables 4-8). In addition, the frequency distributions of
odor, appearance, texture, flavor and overall acceptability scores did
not significantly differ between the glazed and vacuum-packaged mmp

{

(Tables 4-8). i

Thus, with rump stored at -62°C as the control, the results
of a trained sensory evaluation panel indicated the sensory quality of
fimzen (glazed or vacuun-packaged) rump did not significantly clmge
during 6 rronths of storage at -23°C.

At 10, 14 and 19 nnnths of storage at -23°C, flipper was
AEter 19 rmths of storage, scores of 4 or 5 (Table 2) were “sampled.

assigned to 69.4%, 63.9%, 58.3%, 63.8% and 52.7% of the samples when ,~’~
assessed for odor, appearance, texture, flavor and overall acceptability,
respectively (Tables 4-8). Although only 52.7’% were assigned overall
acceptability scores of 4 or 5, 36.1% were assigned a score of 3 and
only I.1.1% scores of 1 or 2 , considered unacceptable (Tables 2 and 8).

For flipper stored at -23°C for 10, 14 and 19 nmnths,  the
frequency distributions of the sensory evaluation scores of the @eat-
jmnt-storage time gruups did not significantly change when odor, texture,
and flavor data were considered but did when appeamnce data were con-
sidered (Tables 4-7). This significant difference my be at least
partially due to the higher assessed values for the glazed and vacuum-
FN@@ ~les at 10 months of storage as well as the lower assessed
values of the glazed samples at 14 rmths of storage (Table 5). ~SO
the frequency distributions of the odor and appearance scores did not
significantly diffm anrmg the three storage times (Tables 4 and 5) but
those for texture and flavor scores did (Tables 6 and 7). For bth tex-
ture and flavor this significant difference appeared to be at least

,

I
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partially due to the 14-nm~th samples being assi~ed lower scores (Tables
S and 7). It is rnt Iamwn why the 19-nmnth  samples did not receive scores
as low as the 14-mnth sanples except that in the case of the 14-rronth
samples there may have been mn?e leakage through the glazes and the pac-
kages. The frequeney distributions of odor, appearame,  texture and flavor
scores did not differ si@Eicantly between the glazed and vacuum-pacbged
flipper.

When overell acceptability scores were statistically analyzed,
the results indicated that there were m significant cliff exxmces in the
frequency distributions of these scores a.rmng treatmant-stonage time
-ups, amng stomge times , or betwea the glazed and vacuum-packaged
samples (Table 8).

Thus, although there may have been som leakage through the
glazes or the polyamide polyethylene pouches, the sensory qtiity of
frozen flipper after 19 nrnths of storage at -230C was still fair/gcod
(Tables 2 and 4-8). The difference between the glazed and vacuum-packaged
sanples appeared to be negligible.

Statistically, one c.anmt definitely say that after 19 mnths
of storage at -2 30C (-1OOF ) runp wuld have a sensory quality similar
to that observed with f Iipper, or that freshly fmza flippa muld have
a sensory quality similar to that observed with rump. I_33wever, in pnac-
tice this ray be the case as it has been observed that, regarding sensory
quality, cooked flipper and ccoked rump from beaters are rmt distin@sh-
able (G. Jones, S.T. Jones & Son, Little My Islands, Nfld. ; E. Noble,
retired harp seal processor, St. John’s, lffld.  ; and H.A.  Ryan, Depa.rtHt
of Fisheries and Oceans, Grand Falls, Nfld. ; pe.rs. conm. ).

When considering  the * packaging methods, the frequency
distributions of any of the sensory evaluation scores of suksequc?htly
ccoked rump or flipper (stored at -23°C for 0-6 mnths ad 10-19 nnnths,
respect ively ) did not differ si@f ica.ntly.  fiwever,  the ap~ce cf
raw vacuum-packaged mt was substant idly superior to that of raw glazed
meat .

Salted seal mat

The frequency distributions (the pe~mtages of times each of
the products received each of the scores) of the sensory evaluation
scores for the “salted” products are presented in Table 9. The percen-
tages of judges who liked the prcducts to a very substantial degree (a
score of 8 or 9) was 33.3%, 8.3% and 25% for - contil (rnt salted),
rump salted in a saturated brine, and rump salted in a saturated brine
with nitrite, respectively (Table 9). The percentage of judges who
disliked the products (scores of 1-4) were 0.0%, 33.4% and 20.9% for
rwp control, rump salted in a saturated brine, and rump salted in a
saturated brine captaining nitrite, respect ively (Table 9).
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Statistical analyses of the overall frequency distributions
of the sensory evaluation scores for the three products indicated that
the distributions significantly differed amng the three prducts
(Table 9). The frequency distribution of the control was significantly
different (more higher scores) from that of the two salted products
(Table 9). However, the overall frequency distribution of the sensory
evaluation scores of rump cured in a saturated salt brine was not
significantly different fmm that of rump cured in a saturated brine
with nitrite (Table 10).

Thus, the results of an untrained sensory evaluation panel
(Table 3) indicate that salted beater rump was quite acceptable, but
less so than that of freshly frozen beater rump. The se.nsoq qwity
of both types of salted meat was similar.

Simked seal meat

The results of the smked flank evaluations are presented in
Table 11. The percentages of the 24 judges who liked the products to
a very substantial degree (a score of 8 or 9) was 37.5%3 16.7%> 4107%
and 41. 7% for flank control (not cwed or -ked) ~ flank - ~ a
salt brtie then hot smked, flank cured in a salt brine containing
nitrite then hot smked, and flank cured in a salt brine containing
nitrite and sugar then hot smked, respectively (Table U). The pel’-
centages of judges who disliked the prducts (scores of 1-4) were 8. 3%,
25.0%, 8.4% and 20.9% for flank control, flank cured in a salt brine
then hot snmked, flank cured in a salt brine containing nitrite then
hot smked, and flank cured in a salt brine containing nitrite and sugar
then hot smked, respectively (Table 11). HOTWeV=,  the  f~gUenCY  diS-
tribut ions of the sensory evaluation scores did not significantly differ
amng the four different “smked” products (Table 11).

Thus, based on the results of an un~ined sensory evaluat~m
panel (Table 3), the sensory quality of lmth freshly smked beater flank
(all three cures ) and freshly frozen flank was quite good.

GENHWL DISCUSSION

It is interesting to note that the assessment regarding ovenill
acceptability of the O-time frozen rump samples (Table 2 and 8 ) ~s > ~
general, substantiated by the assessment of freshly frozen rump used as
the salted treatment control (Tables 3 and 9).

:
2

1

The sensory quality of beater meat was quite acceptable after
19 mmths of storage (glazed or vacuum-packaged) at -23°C. Although
this seems impressive, it should be noted that other fruzen red meats
(such as beef and pork) if packaged properly to prevent desiccation and
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rancidity also keep welJ. It has been observed that the quality of
wholesale prime cuts of pork and beef (when glazed aft= freezing and
stored at -23°C ) does not noticeably change until 6-7 nnnths and one
year of storage, respectively (Jul 1968). pork and ~ef cuts stow
in this manner, do mt becore unacceptable to the genmal public until
after 2 years and 4-5 y-s of storage at -23°C, respectively  (Jul 19681.

The sensory evaluation scores of salted rump were lower than
those of freshly frozen rump, whereas the sensory evaluation scores of
smked flank did rot significantly cliff er fmm those of freshly tizen
flank. This situation wy be reversed with 1-, 2-, and 3-year-old
bedlamers or with old harps where the gamy taste is strong= ~ in
beaters . Preliminary experiments with l-year~ld bedl.amers  indicated
that curing and sinking tended to msk this gamey taste.

Conmn cured pork (using solutions containing nitrate/nitrite )
possesses a pinkish color after heating (Rust and Olson, 1973). I-&ever,
when seal Et (rump/flank) was cured in solutions containing nitrite
and then heated it was dark reddish with a slight purple tinge nther
than pinkish and looked nwe like fresh beef them cured pork. I%rp seal
muscle contains a -at deal of myoglobin (George et al 1971) and this
factor was probably largely responsible for the reddish color, as
myoglobin is necessary to form nitrmohemchmm,  the conpound respon-
sible for the cured mat color (Rust and Olson 197 3).

Ni&ite did not produce a significant imprwemnt  in the sen-
sory q~ity of salted or snmked seal meat. Legally, at the present,
nitrate/nitiite  is rnt allowed to be used with seal mat (km. 1979)
which is regarded, not as a “meat”, but as a marine meat (Amn. 1979).
H it becomes desirable to use nitratefnitri.te  with S~ meat ~ it ~Y
not be cliff icult to get the rewation  aged (G” C ● Morgan> A$@- ~

culture Canada, Food production and krketing 13ranch, St. John’s ,,Xld. ;
and D. R. L. White, Fisheries and ~m, Inspection and Tecihmlo~ Ranch,
St. John’s, Nfld. ; pers. comn. ) as, biologic~y and ch~~Ys s~
m~t has mst of the ckracteristics of terrestrial red meat (beef, pork,
and lamb ) and nitrate/nitrite wmld prdxbly be used at similar levels
for similar reasons.

Newfoundliind consumers have stated that they would prefer to
buy seal meat fresh (Arnn. 1978). This does mt necessarily mean that
a substantial amunt of high quality processed, other than canned, seal
rmat could not be sold, particularly during the pericd fmm mid-May to
late February when fresh seal meat is not available. The results of
the present Lalxxatory study indicated t-tit frozen s- (glazed or
vacuum-packaged ) stored at -2 3°C had a substantial storage life and
that the sensory quality of salted and of smked seal meat was quite
acceptable.

In order to prcduce smoked seal meat during the pericd fran
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mid-May until late February, it wuld probably be best to freeze the
,~t (store it glazed or vacuum-packged  ), then thaw it and snnke it
rather th smke the fresh meat and subsequently freeze it (Eastman
1975).

The storage life of glazed or vacuum-packaged seal meat at
-2 30C was fati/good and the sensory quality of salted and of snmked
sad meat was quite acceptable. It should be emphasized that this was
achieved under laboratory conditions and will not necessarily be
achieved under comnerc ial conditions. It sl-nuld dSO be StR?SSd that
the sensory quality of the products was detanined by labomtory sensory
evaluation panels whose assessment will not necessarily agree with that
of the general public. Consequently, the present study should be viewed
as the first of a series of hurdles, the others being consuner  studies ~
test marketing, and economic analyses (R.C. Eaker, Department of F~d
Sciences, Cornell University, Ithaca, NY; pers. comn. ), none of wtuch
have been approached.

CONCIJJSIONS

The results of a Iahratory study designed to investigate the
technical feasibility of producing ad the sensory quality of f?mzen
stored (both glazed and vacuum-pacl=ged  ) ~ sated ~ ~d s~ked fis@_’e-
caught harp (beater ) meat indicated: (1) the storage life of KLIPF
(glazed or Vacwm-p=kged) w= at least 19 ~nths at ‘2s% ( ‘loOF);
(2) vacuum-packaging was superior to glazing, because of better ap~-
ance in the raw state, although sensory quality was similar in the cooked
state: (3) the sensorY quality of hth types Gf salted ~P > ~ ‘@la.-
and q~te acceptable, but lower than that of freshly frozen -; ~*

#

(4) the sensory quality of all three types of srmked flank was quite good
and similar to that of freshly fnzen flank. Before we comnercial utili-
zation of inshore<aught  harp seals (beaters) is init~ated, it is reca-
mended that consunw studies be conducted.
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TABLE 1. Approximate amunt of Eta recoverable from 

bedlamers,  and old harps) slaughtered and the amunt of
1974 - 1979.

Amurrt,  kg (lb), of recoverable 
Y-

caught Beatem Bedlamers Old hdr

76,122 126,393 57,998
1974 (167,469) (278,064) (127,596

145,513 249,993 144,747
1975 (320,128) (549,984) (318 ,444 

177,576 368,618 267,349
1976 (390,668) (810,960) (588,168

175,702 417,316 143,220
1977 (386,545) (918,096) (315,084

166,092 624,349 249,136
197G (365,402) (1,373,568) (548,1OO

62,926 400,771 206,39
1979 (138,347) (881,696) (454,069

Unprocessed seal meat was defined as the skinned and g
flim=s, the neck, tk head, and the hind scutt but i

%’he’ ~umb~ of minds s laughtered (pelts  landed) was
~onomics  and Intelligence  Branch ,  S t .  Johnfs ,  Nfld.
using conversion factors (5.5 kg., 12.2 lb. , per beat
84 lb. , per old harp) which were the average of conve
(Departmnt  of Fisheries and Oceans,@mh~d R
H.A. RYan (De_ent of Fisheries and oc~> ‘ad 

C ~~e : Department of Fisheries and Cceans,  Ehonomics
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TABLE 2. A copy of the fon used to evaluate frozen harp seal (beater) meat (flipper
and rump ) that was subsequently cooked.

SENSORY ANALYSIS OF SEAL MEAT

JUDGE

NUMERICAL RATING : 5

O120R

Sample

1

2

3

4

APPEARANCE

Sample

1

2

3

4

Fresh ,
gamy ,
Mtural
Seabird
odor

Desirable;
Dk . Erown
Color
Natuml
appeamnce;
v.sl. tiir@

4 3 2

S1 . loss
of fresh
odor, S1 .mildewy
strong, S1.musty
g-y ,oily S1 stale

1

I&d. S1 . Desire-
Desirable; able ;Mcd.
Dk . Ezmwn stringy ;
S1 . V. Dk.
stringy Brown

DATE

Mildewy
Musty
Stale

S. Undesir-
able @l-
nmst black
stringy ; S1 .
redness; S1.
oily , greasy

1

v .Musty
Rancid
Putrid
V .Mildewy COMMENTS

I

Undesirable
AJnmst black
v . stringy
Redness in-
side; oily,
greasy col”lMENrs

I

., .*
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nl_!_!L 2 (Cml”  D) :

lUMERICAL RATING: 5 4 ,,
.) 1

>
●

Sample

I

S1. tender
Coarse

Mod. tender
S1. coarse
S1 . stringy
Dry

Tender but
firm
S1. dry

ZiI-q2J  , S1
)Ugh
. . oily

v . Stril-g
md tough
ity

S1 . stringy
m COIWENTS

1

2

3

4

E
—

—

FLAVOUR

Sample

S1.loss of
fresh flav-
or, sl. in-
cr=sed
gamey flavo-
r, natural
flavor

l. fresh,
od. ,gamey,
atural
‘lavour. S1.
ff flavor
musty >
stale )

Fresh
S1 .
Ca.mey ,
Natural
Flavor

V.musty
V. stale
V .mildewy
Rancid
Putiid

mng,
Isty ,
:ale ,off -
Lavors c(llMENTs

1

2

3

4

-—
.’ ,

——

OVERALL
ACCEHPJ31LlTH

SpiledV. Gcod C@d FaiI L. Spoilec
Sdrr@e

Ems
——

1

2

3

4

!
-—

-—
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“1’ABI-L  3 . A copy of the form that the judges used to evalmte cooked salted
rump, cooked srmked flank, and the cooked controls (freshly frozen mmp and
flank ) of harp seals (beaters).

SENSORY ANALYSES OF HARP SEAL MEAT

DATE TAST.ER

PROIXJCT

Taste test these samples and check hcw much you like or dislike each one. Use
the appropriate scale to show your attitude by checking at the point that best
describes your feeling about the sample. Please give a reason for this atiitude.
Remember you are the only one who can tell wtit you lfie. An honest e~ssion
of your @.rsonal feeling will help us.

CODE .

Like extremly

Like very much

Like mxiarately

Like slightly

Neither like
or dislike

Dislike slightly

Dislike
mderately

Dislike very
much

Dislike
extrenAy

CODE CODE

Like extremely Like extremely

Like vq much Like very much

Like mderately Like rmderately

L&e slightly Like slightly

Neither like Neither like
or dislike or dislike

Dislike slightly Dislike slightly

Dislike Dislike
tierately ti-ately  —

Dislike very Dislike verg
much

Dislike Dislike
extremely extremely

I

CODE

Like extrw21y

Like very much

Like mderately

Like slightly

Neither like
or dislike

D$slike slightl~
.

Dislike
mdemtely

Dislike very
much

Dislike
extremely

REASON REASON REASON REASON

.*

.
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TABLE 4. Storage of frozen (glazed or vacuum-packaged) harp seal (lx=ter) meat (flipper/rump) at -230C
(-10oF) for up tc 19 mmths: Observed frequency distributions (the percentages of times each treatment
cmbinatiori received each of the scores) for odor scores of the subsequently cooked samplesa.

Storage time Odor scores Storage time Odor scores
Treatment (me) or (rro) or

mat cut 1 2 3 4 5 meat cut 1 2 3 4 5

Glazed
Vac.paclaged
Glazed
Vac.packaged
Glazed
Vac.packaged

o
0
3
3
6
6

0
3
6

Observed frequencies (%) for the =tment-storage time groups (n=18)b

0.0 16.6 5.6 55.6 22.2 10 0.0 5.6 I-1.l 66.7 16.7
0.0 I_l.1 11*1 44.4 33.3 10 0.0 5.6 22*2 33.3 38.9
5.6 0.0 16.7 55.5 22.2 14 0.0 11.1 33.3 38.9 16.7
0.0 11.1 5.6 50.0 33.3 14 5.6 Ill 22*2 61.1 0.0
Ill 5.6 22.2 44.4 16.7 19 0.0 5.6 27.8 50.0 16.7
0.0 I_l.1 27.8 55.6 5.6 19 0.0 11.1 16.7 50.0 22.2

X2  ❑ 11.34n*so with 15 d.f.c X2 = 14.99n”so with15 d.f.c

Observed frequencies (%) for storage times, ignoring treatments (n=36)b

0.0 13.9 8.3 50.0 27.8 10 0.0 5.6 16.7 50,0 27.7
2.8 5.5 11.1 52.8 27.8 14 2.8 11.i 27.8 50.0 8.3
5.6 8.3 25.0 50.0 11.1 19 0.0 8.3 22*2 50.0 19.4
X2 . 7$521_).s.  with 6 d.foc X2 = 6.10nOs0 with 6 d.f.c

Observed frequencies (%) for treatmmts , ignoring storage times (n=54)b

Glazed Rump 5.6 7.4 14.8 51.9 20.3 Flipper 0.0 7.4 24.1 51.9 16.6
Vac.packaged Rump 0.0 I_l.1 14.8 50.0 24.1 Flipper 1.9 9.2 20.4 48.1 20.4

X2 ‘ 0.26n”s- with 3 d.f.c X2 ‘ 0.84n0s0 with 3 d.f,c

aAt O, 3 and 6 rmnths of storage & was sampled whereas at 10, 14 and 19 nmnths of storage flipper was
bn . numbw of observations per treatment combination. sampled .

l;C “}jot significant at t-he 5% level. C~mputed with scores I_ and 2 ccmbined.
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TABLE 5. Storage of frozen (glazed or vacuum-packaged) harp seal (beater) meat (flipper/rump) at -23°C
(-lO°F) for up to 19 rmths: Observed frequency distributions (the percentages of times each treatnent
combimtion received each of the scaes) for appearance scores of the subsequently ccoked samplesa.

Storage time Appearance score Storage time
Treatment (m) or

APFance score
(m) or

meat cut 1 2 3 4 5 meat cut 1 2 3 4 5

Observed frequencies (%) for the =tment-storage  time pups (n=18)b

Glazed o 0.0 0.0 22.2 61.1 16.7 10 0.0 Ill 5.6 77.7 5.6
Vac.packaged o 0.0 5.6 22.2 55.6 ~6.7 10 0.0 0.0 27.8 38.8 33.3
Glazed 3 5.6 5.6 16.6 55.6 16.6 14 0.0 5.6 50.0 33.3 11.1
Vac.p@caged 3 0.0 5.6 16.7 55.6 4?2.2 14 5.6 I_l.1 16.7 66.7 0.0
Glazed 6 11.1 22.2 16.7 33.3 16.7 19 0.0 5.6 22.2 55.6 16.7
Vac.packaged 6 0.0 16.7 33.3 38.8 11.1 19 0.0 16.7 27.8 38.8 16.7

X2 = 15.21n.5. ~ith15 d.f.c X2 ‘ 26.39A with 15 d.f.c

Observed frequencies (%) for storage times, igmring “~~ts (n=36)b

o 0.0 2.8 22.2 58.3 16.7 10 0.0 5.6 16.7 58.3 19.5
3 2.8 5.6 16.7 55.6 19.4 14 2.8 8.3 33.3 50.0 5.6
6 5.6 19.4 25.0 36.1 13.8 19 0.0 I_l.1 25.0 47.2 16.7

X2 . ~aosn.s. with 6 d.f,c X2 . 6006n.s.  with 6  d-f-c

Observed frequencies (%) for treatments, ignoring storage times (n=54)b

Glazed Rump 5.6 9.3 18.5 50.0 16.7 Flipper 0.0 7.4 25.9 55.6 11.1
Vac.packaged Rump 0.0 9.3 24.1 50.0 16.7 Flipper 1.9 9.3 24.1 48.1 16.7

X2 = 1.08n”s” with”3 d.f.c X2 = 1.32nos” with 3 d.f.c

‘At 0, 3 and 6 nnnths of storage @nq was sanpled  whereas at 10, 14 and 19 mnths of etore.ge flipper was

k = number of observations per treatmnt combination. sampled.

‘“s”Not significant at the 5% level. %igni.ficant  at the 5% level. cConputed with scores 1 & 2 combined.
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TABLE 6.- Stonage of frozen (glazed or vacuum-packaged) harp seal (beater) meat
(-lO°F) for up to 19 mmths: Observed frequency distiibuticns (the percentages
combination received each of the scores) for texture scores of the subsequently

,

(flipper/runp) at -23°C
of times each ~watment
cmked samples~.

Storage time Texture score Storage time Texture score
Treatment (m) or (m) or

meat cut 1 2 3 4 5 meat cut 1 2 3 4 5

Observed frequencies (%) for the treatmnt-storage tim groups (n=i6)b

Glazed o 0.0 16.7 16.7 50.0 16.7 10 0.0 11.1 5.6 66.7 16.7
Vac.packaged o 0.0 16.7. 16.7 50.0 16.7 10 0.0 5.6 16.7 36.8 38.8
Glazed 3 5.6 5.6 5.6 61.1 22.2 14 0.0 27.8 38.8 22.2 11.1
Vac.packaged 3 0.0 l.1.l 16.7 38.8 33.3 14 5.6 22*2 27.8 44,4 0.O
Glazed 6 Ill 22.2 16.7 38.8 11.1 19 0.0 I_l.1 22.2 50.0 16.7
Vac.packaged 6 0.0 22*2 16.7 S5.6 5.6 19 0.0 16.7 33.3 27.8 22.2

X2 = 10.79]1*S- with 15 d.f.c x2 = 24.06n*s$ witjq 15 d.f.c

Observed frequencies (%) for storage times, ignoring treatmats  (n=36)b

o 0.0 16.7 16.7 50.0 16.7 10 0.0 8.3 I-1.l 52.8 27.8
3 0 . 0  1 1 . 1 11.1 50.0 ‘ 27.8 14 2.8 25.0 33.3 33.3 S.A
6 5.6 22.2 16.7 47.2 8.3 19 0.0 i3.8 27.8 38.9 ““-19.4

X 2 = 7.23n*s* with 6 d.fcc X2  ❑ 15.22* with 6 ti.f.c

Obsawed frequencies (%) for treatments, igmring storage times (n=54)b

Glazed Rump 3.7 16.7 13.0 50.0 16.7 Flippm 0.0 16.7 22.2 46.3 14.8
Vac,packaged Runp 0.0 16.7 16.7 48.1 18.5 Flipper 1.9 14.8 25.9 37.0 20.4

X2 = 0.52n*s” with 3 d.f.c X2 . 1.18n*s” wi~ 3 d.foc

aAt 0, 3 and 6 mnths of storage g ..s sampled whereas at 10,14

k = number of observations per treatment combination.

‘Os’NGt significant at the 5% level. ~’Significant at the 5% level.

and 19 mnths of storage flipper was
sampled.

cComputed with scores 1 & 2 combined.
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TABLE 7. Storage of
(-lO°F) for up to 19
combination received

A
frozen (glazed or vacuun-packaged)  Imrp seal (beater) meat (flipper/rump) at -23°C
nrmths: Observed frequency distributions (the percentages of times each treatmat
each of the scores) for flavor scores of the subsequently cooked Samplesa.

Storage time Flavor score Storage time Flavor scQre
Treatment (m) or (m) or

m=t cut 1 2 3 4 5 meat cut 1 2 3 4 5

Observed frequencies (%) for the treatment-storage time PUpS (n=18)b

Glazed o 0.0 I.1.l 11.1 66.7 11.1 10 0.0 0.0 27.8 61.1 Il.ol
Vac.packaged o 0.0 11.1 22.2 50.0 16.7 10 0.0 0.0 22.2 44.4 33.3
Glazed 3 0.0 5.6 27.8 55.6 11.1 14 0.0 22.2 44.4 z~.z H*1
Vac,packaged 3 0.0 5.6 11.1 50.0 33.3 14 Ill 16.7 33.3 33.3 5.6
Glazed 6 5.6 11.1 22.2 44.4 16.7 19 0.0 11.1 22.2 44.4 22.2
Vac.packaged 6 0.0 5.6 50.0 38.8 5.6 19 0.0 11.1 27.8 44.4 16.7 . .

X2 = 16.55n”s” with 15 d.f.c X 2 ‘ 20.73n”s” with 15 d.f.c

Observed frequencies (%) for storage times, ignoring treatments (n=36)b

o 0 .0  I l l 16.7 58.3 13.8 10 0.0 0.0 25.0 52.8
3 0.0 5.6 19.4 52.8 22.2 14 5.6 19.4 38.9 27.8
6 2.8 8.3 36.1 41.7 11.1 19 0.0 11.1 25.0 44.4

X 2 ‘ 6.66n”s* with fj d.f.c X2 = 16.08~ with 6 d.f.c

Observed frequencies (%) for treatments, ignoring storage times (n=54)b

Glazed Rump 1.9 9.2 20.4 55.6 13.0 Flipper 0.0 11.1 31.5 42.6
Vac.packaged m 0.0 7*4 27*8 46”3 18”5 Flipper 3.7 9.3 27.8 40.7

X2 = 2.0r3n”s” w-i~ 3 d.f.c X2 ‘
~.45n.s. with 3 d.f.c

22.2
8.3

19.4

14.8
18.5

aAt 0, 3 and 6 mnths of storage
F

was sampled Whereas at 10, 14 and 19 ninths of storage flipper was

k = number of observations per treatment combination. sampled.

C(hnputed  with scores 1 & 2 combined.‘“s”Not significant at the 5% level. *Significant at the 5% level.
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TABLE 8• Storage of frozen (glazed or vacuum-packaged) harp seal (beater) met (flipper/rump) at -23°C
(-lO°F) for up to 19 nmnths: Observed frequency distributions (the percentages of times each tieatmnt
combination received each of the scores) for overall acceptability scores of the subsequently ccoked
samplesa.

Storage time Overall acceptability score Storage time Overall acceptability score
Treatment (me) or (m) or

meat cut 1 2 3 4 5 meat cut 1 2 3 4 5

Glazed o
Vac.packaged o
Glazed 3
Vac.packaged 3
Glazed 6
Vac.pack+yl 6

0
3
6

Glazed Rump
Vac.packaged Rump

Observed frequencies (%) for the treabrent-storage  time groups (n=18)b

0.0 5.6 33.3 50.0 11.1 10 0.0 5.6 22.2 6t.7 5.6
0.0 11.1 33.3 38.8 16.7 10 0.0 0.0 27.8 44.4 27.8
0.0 0.0 38.8 50.0 11.1 14 0.0 27.8 33.3 27.8 I-L.l
0.0 11.1 16.7 44.4 27.3 14 5.6 16.7 33.3 44.4 0.O
5.6 16.7 22.2 38.8 16.7 19 0.0 5.6 38.8 4$.4 11.1
0.O 11.1 50.0 33.3 5.6 19 0.0 1.6.7 33.3 33.3 15.7

X2 = 13.19nos” with 15 d.f.c X2 = 19.75n”so  with :.5 d.i.c

Observed frequencies (%) for storage times, i~oring treatments (n=36)b

0.0 8.3 33.3 44.4 13.8 10 0.0 2.8 25.0 55.6 16.7
0.0 5.6 27.8 47.2 19.4 14 2.8 22.2 33.3 36.1 5.6
2.8 13.8 36.1 36.1 11.1 19 0.0 IJ_.1 36.1 38.9 13.8

X 2 = 4.20n”s” with 6 d.f.c X2= ~059n*s” with ~ d.f.c

Observed frequencies (%) for treatments, ignring storage times (n=54)b

1.9 7.4 31.5 46.3 13.0 Flipper 0.0 13.0 31.5 46.3 9.3
0.0 11..l 33.3 38.9 16.7 Flipper 1.9 Ill 31.5 40.7 14.8

X2 = 0.~2n@s* with 3 d.foc X 2 = 0.88n”s* with 3 d.f.c

K

t-

aAt O, 3 and 6 mnths of storage rump was sampled whereas at 10, 14 and 19 months of storage flipper was

~ = number of observations per treatment combirdion. sampled.

*l*s”Not significant at the 5% level. cComputed  with scores 1 and 2 combined.
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TAELE 9. Ekl-Led harp seal (beater) m~dt (rump): O?xe~eci frequency distributions (the percentages Of times
each treatm.nt received each of the scores) for sensory evaluation scores of the subsequently ccoked samples
and a test of the hypthesis that the frequency distributiomcf  the three treatnwnts are the same.

Contribution to X2 when scores
Sensory evaluation scores

Treatment
less than or equal to 4 and
scores pyeater than or equal to

1 2 3 4 5 6 7 8 9 8 are combined

Observed frequencies (percentages; n=24)b

salted *tment
t-ml (not salted
freshly frozen)

con-
but

Salted in a satur-
ted brine

Salted in a satura-
ted brine containing
nitrite

To_@l Chi-square
(Xz) with 8 d.f.

0.0 O*O 0.0

4.2 4.2 4.2

4.2 0.0 0.0

0.0 25.0

20.8 8.3

16.7 4.2

8.3

2!3.2

25.0

33.3

20.8

25.0

33.3 0.0

8.3 0.0

20.8 4.2

10.91*

60~OnoS.

1.74n”s”

19.242

al =
2.

b
n =

‘“s”Not

Dislike extremely 3 = Dislike mderately 5 = Neither like or dislike 7=~e
Dislike very much 4= Dislike slightly 6 = Like slightly 8.~e

9=Like
number of obsavations per treatment.

significant at

~Si~ificant at the

— . .

the 5% level. ~%

5% leve l .

-.-.— ..—— ,— - . . . . . . . .— . . .-. —..,. _._ —.---.—..  . . . —— - - -. —,-. . . . . . . . . . . . . . . .

rmderately
very much
extremely

. . . .— . -------  --- .- —- — .. -—-. . . . . . . . ,— ..,... ,
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TABLE 10. A test of the hypthesis tht the frequency distributions (the
percentages of tines each treatnent  received each of the scores) for sensoq
evaluation scores of the subsequently cooked samples are the saw for lmth
salted treatments w}Ien the cvntml i.s ignored.

Sensory evaluation scores

Treatment
Contribution

Less than Greater than to X2
or equal or equal

to 4 5 6 7. to 8

I

,.
,.
‘ r

.

Observed frequencies
(percentages; n= 24 )B

Salted in a sat-
urat ed brine 33.4 8.3 29.2 20.8 8.3 ~060n. s.

Salted in a sat-
urated brine con-
taining nitrite 20.9 4.2 25.0 25.0 25.0 1.60n”s”

Total Chi-square
(X2) with 4 d.f. 3.20nos”.

al =
2=
3.

bn _

n.s. Not

Dislike extremely 4 = Dislike slightly 7 = Like mderately
Dislike very much 5 = Neitha like or 8 = Like very md~h
Dislike mderately dislike 9 = Like extremely

6 = Like slightly

Number of observations per treatmmt.

significant at the 5% level.
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TABLE 1.1. Smked harp seal (beater) meat (flank): Observed frequency distributions (the percentages of times
each tr=tment received each of the scores) for sensory evaluation scores of the subsequently cmkd samples
and a test of the hypothesis that the frequency distribution of the four t=tments are the same.

senso~ evaluation score=
Contribution to X2 hkn scores

Treatment
less than or equal to 5 and
scores greater than c~ equai to

1 2 3 4 5 6 7 8 9 8 are combined

Observed frequencies (percentages; n= 24 )b

~ked trealzmmt con-
trol (not cured or
smked but freshly
frozen )

Cured in salt brine
then hot srmked for
7.5 hours

Cured in salt brine
centdining nitrite
then hot snnked for
7.5 hours

Cured h salt brine
containing nitrite
and SUgal? then hot
snmked for 7.5 hr.

Total Chi-square
(X2) with 9 d.fo

0.0

0.0

4 . 2

4 . 2

0.0

12.5

4.2

4.2

0.0

8.3

0.0

4.2

8.3

4.2

0.0

8.3

8.3

4.2

0.0

000

20.8

25.0

12.5

8.3

25.0

29.2

37.5

29.2

33.3

16.7

41.7

41.7

4.2

O*O

0.0

0.597. s.

4.59n”s”

2.43n”s”

0.0 1.44n”s”

N
-r

J’

al = Dislike extremely 3 = Dislike nmderately 5 = Neith~ lfie or dislike 7 = we @~telY
2 = Dislike very much 4= Dislike slightly 6= Like slightly 8 = Me very much

9= Like extremly
b n = number of observations per treatmnt. ‘“s”Not significant at the 5% level. *Si~ic~t at the 5% level.
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Bull. Environm.  Con[tim.  Toxicol. 30, 28–32 ( 1983)

Total Mercury Content of Meat and Liver from Inshore
Newfoundland-caught Harp Seal (Phoca green/andica)

J R. Botta,  E. Arsenault,’  and H. A. Ryan

/nspection Division, Canada Department of Fisheries and Oceans, P.O.  Box
5667, .5v. John’s, Newfound/and, Canada A7C 5X1

Wring  the past five years, a total of 324 ,219  harp  sea ls
slaughtered for pelts by inshore Newfoundland seal hunters (ANON.
1977-81) provided a total  of 4,379,508 kg of harp seal meat which
were available and suitable for human consumption (BOTTA et al.
1980, l’J82a, b). In general, the vmt majority of these seals
were beaters, bcdlamers, and }~arps  (Table 1) slaugl~terecl  along
the Northeast coast of Newfoundland and Labrador (ANON. 1977-81)
by hunters who were out of port for only a few days; however, only
a small  fraction of the carcasses was actually utilized for h u m a n
consumption.

Table 1. Glossary of terms concerning classes of harp seal (Phoca
groenlandica)

hhitecoat A newborn harp seal up to an age of about 12 days,
prior to loss of the soft white natal hair.

Ragged-Jacket A young harp seal undergoing its first moult  from
a whitecoat to a beater. Age ranges between 12 and
18 dayS.

Beater A young harp seal in its first year of life, having
completed its first moult  to a spotted grey coat.
Age when slaughtered ranges between 3 and 8 weeks.

Bedlamer A juvenile seal in its second, third or fourth year
of life, having a spotted coat.

Harp A seal at least 5 years of age.

Mercury content of harp seals caught in the Gulf of St.
Lawrence has been determined (FREEMAN & HORNE  1973; JONES et al.
1976; SERGW ~ ~~STRONG 1973)  but no SU& e v a l u a t i o n  o f  h a r p
seals caught along the Northeast coast of Newfoundland and Lab-
rador has been reported. Consequently, as part of a p?ogram  to
investigate utilization of meat recoverable from the inshore New-
foundland seal hunt, the present study was undertake kQ determine

2the total mercury content of the meat and liver of h rp seals of
different ages.

lpresent address: Inspection Division, Canada Department of Fish-
eries ~ Oceans, P.O. Box 5030, Fhcton,  N.B., Canada EIC 9E6.

ExPERIMEN1’AIJ

Beaters, bedlamers, and harps (Table 1) were shot on March 3,
March 10 and April 15, 1980, in White Bay, Newfoundland. The antils
were immediately bled and shortly thereafter eviscerated, skinned,
placed inside heavy-duty plastic bags, and stored in flake ice until
butchered 3 days later. Curing evisceration, the sex was determined
and the liver was saved and placed inside a plastic bag (which was
placed inside the gut cavity). The age of each carcass was deter-
mined by counting, under polarized light, the dentinal annuli of
thinly sectioned (approximately 100 um thick) canine  teeth (FISHER
1954) . All carcasses were butchered into the various cuts shown
in Fig.  1 . The flank, flipper, and rump were retained, the surface
fat trinmed  off, and the excess blood removed by cool water rinses.
The liver was also subjected to cool water rinses. All trimmed and
washed carcass cuts were individually passed 3 times  through a meat
grinder with 7 mm diameter holes, transferred to a 450-ml capacity
po lye thy l ene  tub with a tight fitting l id ,  then frozen and stored
at -35C until analyzed. The livers were handled in an identical
manner except they were passed through the meat grinder only once.

HIND RuMP I FLANK I RIB STEAK I NECK HEAD
FIPPER

HANO POhION OF FLIPPER

Fig. 1. Carcass cuts of the harp seal (Phoca groenlandica)

Total mercury content was determined on an acid digest of
portions (0.2 to 0.5g)  of these homogenates using the flameless
atomic absorption method of AWSTRONG 6 ETHE (1971). All samples
were analyzed in duplicate, and tuna fish samples from the National
Bureau of Standards and samples which had been analyzed in a Canada
wide check program were included with each set of analyses. Anal -
yses were repeated if duplicate samples varied more than + 10,0%.—

RESULTS AND DISCUSSION

The total mercury content of carcass meat and liver are pre-
sented in Table 2. Within each age class, there was very little
difference among the three different carcass cuts, but the content
in the liver was always far greater. With all three types of car-
cass cuts and with the liver, there was a definite increase with
the age of the seal. Although there were some observable differ-
ences between the sexes, t}]ese differences were not consistent

?9
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Table 2. Total mercury content of harp seal (Phoca groenlandica)
meat and liver.

Total mercury content (ppm)

C a r c a s s c u t
Age sex Flank F l i p p e r  R u m p Liver

Beater

One
Year

Two
Years

Three
Years

Four
Years
and
Older

Overall
Mean
(n=30)

F 0.04 0.03 0.02 0.26
F 6:63 0.05 0.05 0.74
F 0.04 0.02 0,02 0.24
M 0.02 0.02 0.01 0.37
M 0.10 0.06 0.08 0.48
M 0.06 0.03 0.04

o.05~o.03  0.04+0.02
0.89

Mean 0.04+0.03 0.50+0.27— . —

F 0.12 0.16 0.10 0.72
F 0.14 0.15 0.13 0.82
M 0.14 0.11 0.13 2.24
M 0.14 0.14 0.11 2.10
M 0.15 0.15 0.14 2.71
M 0.20 0.22 0.21

0.15y0.03 0.16+0.04
1.41

Mean o.14~o.04 1.67+().81—

F 0.16 0.18 0.12 0.86
F 0.17 0.16 0.14 2.20
F 0.14 0.14 0.11 2.38
F 0.12 0.16 0.14 1.25
M 0.16 0.16 0,14 5.07
if 0:19 0.17 0.16 2.78
Mean 0,14+0 . 1 6 + 0 . 0 2  0.16+0.01  _O.02 2.4251.48— —

F 0.23 0.24 0.23 4.16
F 0.22 0.21 0.22 5.87
F 0.14 0.13 0.14 1.88
F 0.18 0.20 0.17 3.77
F 0.18 0.16 0.21 3.47
M 0.32 0.30 0.26

0.22~0.06  0.21+0.06
4.62

Mean 0.21+0.04 3.9(j~l.32—

F 0.30 0.26 0.28 3.60
F 0.32 0.25 0.28 4.65
F 0.23 0,28 0.22 2.30
F 0.21 0.20 0.20 0.76
M 0.30 0.28 0.26 4.71
M 0.27 0.28 0.22 2.47
M e a n  0.27~0.04  0.26~0.03  0.24+_0.03  3<08~1.53

0.17~0.08  0.17+0.08
\ ;3+1 63

0.15~0.08  . .— —

30

with either  the carcass cut or the liver.

The concentration of mercury in the meat of the beaters w
Kfar less than that reported for harp seal pups (l-5 days old) t en

off ice flows in the  Gulf of St. Lawrence (FREINAN  6 HOWE 1973) .
Wat  of 3-year-old seals contained only moderately less than that
reported for 3-year-old harp seals caught in the Gulf of St. Law-
rence  (SEMW & N@lfl~NG  1973). The concentration in liver  of
3-year-old seals was quite similar to that observedby SARGENW  &
AIWSTRONG  (1973).

With the carcass cuts, the differences between the values
reported in the present study and those reported by FRIXMAN ~ HORIW
(1973) and SERGIL4NT  & ARMTRONG  (1973) are probably not related to
differences in the stocks of harp seals as lAVIGNE  et al. (1978)
have shown that harp seal pups caught in the Gulf of St. Lawrence
are not genetically different from those caught off the Northeast
coast of Newfoundland and Labrador. Also tagging studies have in-
dicated that there is some intermixing of harp  seals between the
two locations (BOWEN 1982). The lower values observed in the pre-
sent study may be related to year of catching, as the results of
JONES  et al. (1976) also differed from those of FREEMAN G HORNE
(1973) . The differences may also be related to differences in
feeding habits.

Even with the carcass cuts of harp seal 4 years and older,
the total mercury content was always well below the acceptable
Canadian limit of 0.5 ppm. Except for samples from some beaterst
the liver samples always exceeded this limit by a very wide margm.
TINXS, meat, but not,liver,  from the inshore Newfoundland seal hunt
was definitely acceptable for frequent human consumption.

Aclmowledgements. The assistance of D. Bowen, Canada Department
o f Flsherles  and Oceans, St. John’s, Nfld,  in aging tie samples is
greatly appreciated. We sincerely thank R. Benson, G. Brovme,  A.
Downey,  J. Lauder, N. Shouse, P. Wheeler, and L. Woolridge for
their expert technical assistance.
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MR. PHIJ_JILPS Wtawa, June 29, 1964. ~ /’
F

Report on Keewat in Specialt:~ Fuod Pro@ram ,,

The Keewatin specialty food program, urde.rtaken by the !)ivision,
is now entering its third year. During the past few nmnths, we
have been doing a thorough assessment of its potential. As a
result of the work of the past 30 months, it is now possible to
make some safe predictions and to begin-to plan a long-range pro-
gram for organized, large-scale food production in the North. In
order to refresh your memory, i will briefly review the program to
last summer. This report will then deal in some detail with what
has happened since then.

Background

The specialty food testing and development program began in the
Keewatin  following  the area s.mwey  ?rh?ch  w a s  u n d e r t a k e n  t h e r e  b y
t h e  Division,  Among  other  things,  Lhe  survey p o i n t e d  out t h a t ,
although  t h e  sea r e s o u r c e s  o f  t h e  ~eewatin  w e r e  p r o b a b l y  n o t  as
e x t e n s i v e  a s  i n  o t h e r  p a r t s  o f  t h e  J . r e t i e ,  t h e  p o t e n t i a l  w a s  f a r
greater  t h a n  w a s  being r e a l i z e d . il%~t was rec.uired  w a s  a  program
of food processing and the establishment of a distribution system
which would tie traditional  Arctic foods available to the Keewatin
po@ation on a year-round basis. On many occasions we have strsssed
our belief that the far.min~ of the Arctic must, in reaSity, be based
on production from the sea. /.
For the following reasons, the Keewa.tin was chcsen as the area in
which our first major effort woul{j be n.?de~

Its pecple we~e in the most desperate eccPoTtic  an?, probably
nutritional pli~:~t of those Ii’ring in a>y mjor Arctic area.
The obtaining of food -was tie~e~cient on the unpredictable caribou
migration, on sporadic fresh water fishing, on lwlor~?.nized sea
mammal harvestir.k:, arlci on 2 tOtCd?Lj? ir.aciequate s:-sten of food
processing,; ana storage.

/’2006!
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j+. The coastai Xeewatin alea provided ,most types of raw food
materials used by coastal Zskirws in the Canadian Arctic.

L. There was a desperate ur~ency to provide sources of income
and ezploynent in the zest desolate region of the Arctic.

j, Frox at least two coastal comrmmities in the region, food
distribution could be effected withcut major difficulty, not
only witl.in t.lle rel~ion , ‘cut to other parts of the eastern Arctic.

6. de neecied  to determine whether the food habits of both coastal
and inland Iiskinos  were so well established that processed foods
from the Arctic would never be popular with, or acceptable tG,
them.

7. The introduction of processed Arctic foods as a regular part of
the diet of the people in the Keewatin could help to overcome
sericus problems of malnutrition in the region.

in the spring and summer cf l~b2, 2+. Ml-it Hof~nn began to
work on the program at ;Jinale Gove and at the Tha-Ame River.
As is alcmst invariably the case in the first year of our
experimental programs, the results showed only moderate success+
1.%. Hof]marm  la.boured under the difficulties of working on a pro-
gram which was new not only to the people of the region, hut to
anybody. He had very few precedents to go on in establishing
~;ceptable rcci:pes. In additi~n, H.e was required to work under
extreaely tiiffficult field conditions with the most pri.niitive
t~es Of equipnente ln sp~t~ of these  difficulties, he was a~,~e.zz

tio prc’cl’~c~~ and have ciistrikutecl to Keewatin settlements a variety
or food erod.’~cts based cn narine rwmals. For reasons of which
YOU are alread:y  aware a]:; .--.1.  - had nothing to do with P!. Hofm~nn
or this UivisiO~, tile fcod ues:,ing program in Heewatin connunities
was fro+, s:ccessf~l in tile +:i;y.er of 1962-63.  ~hat little accurate
testing that ]:as done ga~~e us s,mali cause for optimism thab the
producis k:,nicl be acceptable to Keewatin Eskimos. Nevertheless,

. ../3
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we asked for, and received J Your  ~UPPOrt and the Depart.ment19
for carrying on the progrm another year on an experimental basis.
In lgbj, production centered solely in ~!llale Cove. Gecause of his
own added experience ~ Great~Y increased local interest in the
project at Uhale Cove, anti beta’use Of excellent staff support there,
Mr. liofmann was able to achieve some notable results last summer.
ln all, he produced, in quantity, 19 different varieties of foods
from white whales and seal. (The fc)od products are l~ste~ in
Appendix lA1.) All told, approxin~t,ely  12)000 cans of these focal
products came from the Whale Cove project in the summer of 1963.

It was decided that this food could be put to best use through
distribution to, and a soundly based testing program in, 11
eastern Arctic communities, including the Keewatin re,qion,’ north.ern
Quebec and Baffin. A?rangezents were made to have an adequate g.1.m?le
selection,based  on community population, sent to Coral Harbour,
ia!!er bke, Eskimo Point, t~hale Cove, chesterfield  Inlet, Ra&in
Inlet, Fart Chime, Great Whale River, Povungnituk,  Frokisher lla;y
and Cape Dorset.

Method of Distribution

kie believed it was important -that the test resdts reflec:  the
real attitude of the Eskima (in scme cases non-Eskti.o)  p~pula:icri

\

in these corununities toward what for rest, would he familiar foods
in new packages. It was decided, therefore, to ask responsible
Eskimo groups such as councils .J pr~~n~nt  commnity le,aders, Or
boards of directors of co-operatives to underiake distribution
of the food in each community. A long letter i?l Eskirrtc, was sent.
to each of the settlements in which the Whale Cove food products
were stored. You will note from the letter, which is attached~as
Appendix vE~, that it ccntained inforaatic.n on t}le pvo!~r?.n,  on’ Y3-,e
way in which the program mi~ht develop sh~u~d the foad ~roduCt,S b~
accept~ble to a lar,~e nu,mber of Arctic resio?nts~ aD:< a rz~ucst, fo~
help in obtaininq honest and accurate test rssults frou Z~kim
families which received the foods on a sa]~ple basis. Each person
receiving foods was asked to provide written comments o]~ the product
on the back of the distinctive label which enclosed each tin. ~n~
labels, incident?.llyj  were in both Rnqlish ar,d syllab,ics--a fact
which received extreple& favorable cement .fron a ].ar.,::; nunber  o:

//
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Eski.mas anti w!lich will undoubtedly have a tremendous effect on
sales when these products are sold in northern stores. From
February until the ena of April, the testin~ was carried out
in the selected communities.

Officers of the Industrial Division were assisted considerably by
field staff including ReCional and Area Ad.minjstrators and in at
least two communities by the teaching staff. With the exception
of Coral liarbour, Industrial staff visited each of the test com-
munities after the testing program had been carried out, so theri
would be a minimum risk of obtainin~ biased test results. ‘i’he E
communities have a total population of L+,789. The sampling covered
areas in which the people had traditionally lived on food from the
sea and others in which inland Es!dimos had stron~ taboos qgainst
eating meat from sea mammals.

‘i’o June 5, we have received 4,500 written reactions--enough, *:re
believe, to provide us with accurate data on which to ma!!e decisions
effecting the future of this type of food production proSram in the
eastern Arctic.

Reaction to the Foods

Appendix ~C~ lists the ten most popular foods. The remainin~ eight
received either extrensly unfavorable reaction or were not pxxluced
in sufficient quantity to provide us with the required s?..npling  data.
Some of the food products were extremely popular with virtually all
groups who tried then. This applies particularly to some of the
whale products which, incidentally, received enthusiastic comment
not only fron coastal Eskimos but fron inland groups as ti{ell. Mar!y
Eskimo people provided us with extremely elaborate and detailed, ;

useful comments on the food products. ‘&-lr. addition to those w!lic
suggested methods of tiproving  the flavour of certain products, we
received helpful advice on packa~ing anti labelling. ‘There 1,:2.S much
pmitive reaction to having knows foods available for future sale
throughout, the year. (In order to ensure  maYimum possible protection
for consumers, a r.u~cer of sample packa~es  of each tj~~e of food were
sent to rGovernment tesi laboratories. l;ithout exception, they received
a hi~h rating frcm a health point. of view. This spea!kz e.xtremel~ viell
of the care with whicy W. Hofmar~ unclertcck  this pro~rm, as he was
Wor}:ing al~~ays under trying pkJ’sical conditions with the mst minimal
necessities in floor space and processing equipment.)

r..*,;

J*
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The f’ooas were tasted by Eskimos who were permanently wage wnplcyed,
who were euqpioyed  for part of the year, who lived entirely on the
land, or Wilo were on social assistance. It is our belief that all
types of consumer ~roups in the eastern Arctic were given an
opportunity to test anc ccmrcent an these new food products.

Test .Sales

We did not believe that, we should ask retail outlets in the ]brtn
to handle unknown foods on even a consignment basis this past winter.
The foods which were sampled, therefore, were distributed free. In
one community, however, Whale Cove, we were able to not only carry
out the test program, but to put the remaining quantity of specialty
foods which had been stored in that community on sale at the
co-operative store. Prices were established which allowed the
retailer a substantial mark up and which, at the same time, reflected
as accurately as is now pssible a mark up over our actual production
costs. During slightly more than one month, nearly f+OO tins or
approximately one half of the quantity available in the store had
been sold. Although not low, prices are in line with those of
tinned meat produc t s  from southern Canadaa  Sales  of southern  meat
p r o d u c t s  during  the s=e per iod  were  l e s s  than  one  quar te r  those  of
tinned nor the rn  mea t s  ava i l ab le  fo r  sa le .  Sa les  a t  Whale  Cove  by
individual food product reflect the same results as the sanpliri
program in each community. The disliked products were not purchased;
the ones at the top of the hit parade sold extremely well.

Future of the Program

‘We are now convinced that, a.s a result of the last two and a haU
years of experimental work, we have reached the point where we can
recommend with conviction that the program not only be continue@,
but that it be put on a factory production basis. We are convin~ed
that residents of the eastern Arctic want and will buy large quanti-
ties of food products produced in the North. Beginning this year,
we will conduct test programs of some of the specialty food itens
in southern Canada. There is every reason to believe that some of
the food products will find ready acceptance in a large consumer
m a r k e t  i n  t h e  S o u t h  a n d  in t h e  e.~rt trade. T h i s  year>  w e  ~~e
plarmin,g  on proauciri< , <is~x-~k’~t~ng  and selling in the l;crth

. ../6
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approximately 4C,0G0 cans of the te~. most .mpular foo(i ‘prcduct~
p.wduced last ye~.r. This is the optimum quantity that can be
handled using our present extrmely prjzfitive methcds.

Our Financial fis~inates fGr 1964-6s will reflect a request for
major expenditures which will enable us to put this program on
a sustained and efficie>t basis. We are propo3ing for ~Jhale Co-;e
a small plant which will be designed in such a way that it can be
used for food processin~ during the spring and summer and for craft
production durfig the remaining nmnths. Thus the building will be
used on a productive, year-round basis.

During the next few days we will be negotiating with retail
distributors in the eastern Arctic to handle the food products
this year. tie are also continuing to work on improvements.on
our labelling arid packa@g, not onh~- for the northern consuner,
but for the ~tential market in southern Canada.

We believe there is a potential for this type of important industry
in a number of Arctic communities and that, if properly organized,
financed and managed, they can be self-supporting arid can pnvide
not only desperately needed, nutritious food throughout the North,
but a variety of specialty food items for the southern Canzdian
and export markets. In addition, the expansion of such activities
will create many new employment opportunities md a suLstaritial
source of cash income to Eskimos who continue to prefer tc iive as
hunters, fishernwn and trappers.

Zt may be worth recalling now that only a few years ago ycu a~d
lir, Robertson both supported us at ~ time when we were proposin~
to establish a program of Arctic char fisheries which We-al< provide
foodfor sale not only in southern Canada j but in t,he Arctic aswell.a
~.t that time, YOU and we were cautioned that it was h~ghly !~~l~~fiely
that Eskimos would pay cash for natural foods cau~ht ty other ZsXiTms.
The intervening :;ea.rs have quite soundly shattered that nq,+.h. Altkll?.-?!?
it is unlikeQ, it is possible that some persons will new ~l;~gest
that Eskino people will not buy t~:med products which ihe~ are used
to eating without th.c benefit of modern food processing t,echniquss.
~ie think little weight should be attached to such dated “b+.iefs i

dn the basis o: o~lr focal production and testi.~g pro~ra~, wc ~e~i~’~e
that th~i+e is strcn(z  favour~ble  consu..er  reaction a.~on~  Zskim pwpl-e
t o  t h e s e  ne-,r proces~ecl foods. The results indeed h~ve been far more
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optti~istic than we had anticipated. .4~th(-jl~gh I 11ZQ7 fiot be in
a ~sit~~~ to help to carry to successful c,~nclusi~n the program
I be~an, I earnestly hope and expect it will mce$v~ enthusiastic
support frcn you and consequently from the others who have the
power to curtiail it or to allow it to expand.

Eighteen mntihs a~o, I told you it would be a total of five years
before such a program could be fully operational, if indeed initial
results s:lowed it had any promise at all. This suggested timing
still reflects our views and we believe it will be 1967 befGre the
inddsiry is i.wll established. ~;~ith  strong gs?aTtK?3ta~ SL2~~0r%j

there is now no doubt in our minds about the future -potential of
this new tndustry that can one day be extremely important in the
economy of the North. How soon that day comes now rests in other
ilands.

,

D. Snowdeil,
Chief,
Industrial Divisioa~

.
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FGQD PRODUCTS

Muktuk in o i l
. Smoked muktuk
Muktuk sausage
Whale meat} onions and tomtoes
IJhale meatballs

. Snmked whale meat
ldhale meat, no salt
Whale heart
Whale oil
Snoked seal meat
Seal pemmican
Seal tripe in gravy
Seal tripe rice and tomatoes

- Seal meatballs
Seal flipper
Seal heart
Seal liver

. Seal meat, no salt

./.
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RESULTS

i) The apparent digestibility of ringed seals.

The relative body composition of the ringed seals used in

the preparation of the diet are presented in Table 2. The experi-

mental diet was made up in the proportion of 2:2:1 of skin and blub–

her, meat and viscera and skeletal elements respectively and the die-

tary dry matter had the proximate composition of 52.1% fat, 39.0%

protein and 8.9% ash. The moisture content of the diet was 47% and

the caloric density was 23.9 kJ/g, dry weight, or 12.6 kJ/g wet weight.

T h e

d e t e r m i n e d  b y

t h e  A D  o f  f a t

apparent digestibility (AD) of the dietary dry matter,

the mean chromium content of the faeces, was 84% and

and protein-N were 97.7 t 0.6% and 84.2 ? 1.7% respec-

t i v e l y . The assimilation of the dietary energy was 91.6 t 1.4%

ii) Thermophysical  characteristics of polar bears.

a) Surface area
/

The surface areas ( ) of 18 polar bears, ranging from’l~-
%

374 kg in weight, 0.67were proportional to
% and followed the surface

area law (IUeiber 1975). The

with the tape pulled close to

while those measured with the

lfeeh constant (c) for the bears measured

the skin was 0.09 (n = 15; R = 0.99)

tape loose against the fur were best

represented by a Meeh constant of 0.11 (n = 4; R = 0.99). The rela-

tionships are shown in Fig. 4. The 0.11 constant, representative of

the fur surface area has been used to predict surface area in this

study .

-25-
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TABLE 

THE RELATIVE BODY COMPOSITION OF 

No. Date collected Location Sex Age We
(yr) (

1 August 1974 Grise Fiord M 9.4
N.W.T.

2 August 1974 Grise Fiord F 14.4
N.W.T.

3 August 1974 Grise Fiord M 1.4
N.W.T.

4 May 1974 S.E. Baffin M 0.2
I s . , N.W.T,


