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Utilization of Seal Meat and Seal Offal
(Utnyttelse elkiott/selavf al)

by

Bjarne Stormo

Report No. 663.2=-4=4, 30/10-1983
Norwegian Institute for Fisheries Technological Research,

Tromso.

Abstract

A ban against dumping of seal carcasses on the
sealing grounds in the"East Ice" (north-east of Finnmark)
has made it necessary to take care of the carcasses if the
hunt is to continue.

Experiments carried out over two seasons on the sealing
grounds have shown that it is possible to do this with
reasonable economic return. The meat that can be used for
human food (backs (loin meat) and flippers) can be frozen
in plate freezers and stored in cold storages on board.

The rest of the carcass with guts,etc., can be groundup,
preserved with acid and stored in tanks

Seal meat and flippers can be used as raw material
in certain types of salami-type sausages and ground-up
products. Acid preserved seal offal (silage) is a valuable
protein feed that can be used in the fur animal industry.

Marketing opportunities for silage are good, while the
meat for human consumption will probably require considerable

marketing effort.
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Summary

A ban agai nst the dunping of seal -carcassesonthe
sealing grounds in the East Ice has recently introduced
the problem of how to take care of the total catch.

In addition, frequent reductions of catch quotas in
all areas make it necessary to better utilize the existing
resources.

The total quota on the East Ice Sealing grounds was

18,000 animals this year. Estimating an average carcass

weight (after skin and blubber are removed) of ca. 40 kg

per animal, this represents a total raw material quantity
Of 720,000 kg Due to the special situation in the sealing
industry at the present time with uncertainty as to

hunt on the other grounds (West Ice and Newfoundl and)

where the hunt to a large extent has been based on young
animals, it would be difficult to estinate the potential raw
material quantities from those areas. This report will
therefore be based on the raw material fromthe quota in the
East |ce.

Some neat froma seal carcass can be used for hunman
consunption, estimated to be ca. 20%  The rest nust be
considered to be suitable for animal feed only. This year's
quota in the East Ice could therefore nean ca. 144,000 kg
for human consunption and ca. 576,000 kg for animal feed.

O the neat for human consunption, ca. 50% i s Pure
meat cut fromthe back of the seal while the rest wll
consist of flippers with bone.

o
I
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The neat tried in this experinment was preserved
by freezing in vertical plate freezers and kept in
frozen storage onboards. The animal feed was preserved
with acid(silage) in fully automatic equipment and
stored intanksonboard.

The silage becones a pumpable mass that can be
| oaded and unl oaded by punping and the keeping quality
can be characterized as peing very good vith a keeping r.l
time of at |east one year.

Wth respect to the utilization of these two types
of raw material, a number of experinments have been carried
out at several meat processing plants in order to utilize
seal meat as an ingredient in different products.

The products showi ng nost promse after these trials
are cured sal am -type sausages and canned neat and neat cakes
- (hanburgers) in special (gamey) gravy.

The silage has been tested at the Norwegian
Agricultural College on fur animals (mnk) vith very good
results, and possibilities for marketing this product to
the fur industry are considered to be good. Efforts should
al so be made to market the product to the fish farm ng
i ndustry. Both offal from the neat packing industry and
acid-preserved offal fromthe fishing industry ha been used
in farns with good results. It is therefore assuned
that acid-preserved seal offal should be a useful resource.

Econom ¢ cal cul ations for the project gave

the following results:



72,000 kg meat kr 14.-/kg
72,000 kg flippers kr 8.-/kg

kr. 1,008, 000 .-
kro 576,0000-
576,000 kg silage kr 1.48/kg = kr. 852,0000 -

Total first-hand value = 2,436,000.- kr

The econom c cal cul ations based on the nunber of
seals killed in the East Ice in 1983 therefore show a
total first-hand value of the seal carcasses of ca. 2.4
mllion kroner. This would have addedup to a total of
kr. 500, 000 per vessel (4 vessels participated in 1983).
Total investnments per vessel would be quite variable.
However, in order to be able to both freeze and prepare
silage onboard, estimated investnments per vessel would be
a mnimmof 1 mllion kroner.

Trials to utilize seal carcasses by these methods
were carried out on board three sealing vessels in the 1982
and 1983 seasons. One of the vessels, MV "Kvitbjorn" used
the acid preservation method while the other two, MV "Nordsel"
and MV tpolarfangst" froze meat for human consunption on
board. The conclusion of these trials is that they were
technically successful for both preservation nethods.
Assum ng that the products can be nmarketed at the prices
expected, these nethods aimed at solving the problem
of utilizing seal carcasses wll be practical and econom cally
possible for the industry.
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Seal i ng vessel on the grounds.

1, Intr lon

As a result of a request fromA/' S Rieber & Co,
Tronso, on behal f of the seal | ng industry, .it was deci ded
in 1981 that FTFI should beconme involved in probl ens
regarding the utilization of by- and waste products in the
sealing industry. These problems have becone especially acute
since the Soviets have enacted a ban on dunping of seal
carcasses in the East Ice. The ban has resulted in serious
problens for the vessels in finding means of utilizing
the seal carcasses.

Wthout an acceptable solution, the ultimte
consequence is that the hunt in its traditional form may not

be possible in the future,



The ban against dumping nmeans in practice that
the vessel s nmust take on board the seals, skin them and
then take care of skins, blubber and meat carcasses Without
anything going back in the sea. It is of course theoretically
possi bl e thattheseal car casses be transported to the
Nor wegi an or International zones to be dumped.However,
in practice this cannot be carried out since it would nmean
frequent interruptions in the hunt and costly freighting
that woul d definitely affect the total economc result.

Another alternative that has been tried for a couple
of seasons is to store the carcasses in tanks onboard, C00
them down with seawater and take them honme. However, this
presumes that there are markets for such raw material. In
the instances where- this has been tried, the carcasses have
been delivered to a rendering plant foraround0040kroner/kg.
However, there are no rendering plants in Northern Norway,
and it would therefore not be a good alternative for |oca
vessels. In addition, sone of the carcasses will start
to spoi| underway so that the quality will be poor. This
will also result in environmental problens for the crew
onboard due to the air pollution resulting fromthe petrification
process.

The correct solution would therefore be to preserve
the seal carcasses onboard wWhile they are still fresh.

A profitable preservation method depends on finding uses for

the product at an acceptable price. It is therefore obvious

that as much as possible of the seal carcass should be
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use d for human food. This would increase the val ue
con si derabl Y.  After renoval of the meat for human consunption,
some offal such as intestines, bones and remaining neat and
liganments will remain. This offal nust be considered to
be aninmal feed and can be preserved with that use in mnd.
In order for the economcs to be acceptable, these twe
net hods of utilization mustbeconsideredtogether and
preferably be carried out together

In this project, which was started in the fall of
1981, it was decided that the usable meat should be frozen
on the sealing grounds while the animal feed shoul d be
preserved with acid by the net hod devel oped by FTFI
for fish and fish offal.

It was al so-decided that equipnment for acid preservation
shoul d be installed onboard one of the vessels and MV
"Kvitbjorn" belonging t0o A/'S Rieber & Co,Tromsdalen Was
chosen.

Equi prent for freezing amd cold storage of neat
was to be carried out omboard two vessels. MV "Nordsel"
bel onging to Steinar Jakobsen, Tromsdalen,and MV Polarfangst
bel onging to Paul Stark, Tromso, were chosen.

| nstallation of the equipmentwasstartedatthe
end of 1981/beginning of 1982 on all vessels and was
conpl eted before the 1982 2% ason. The first part of “the

project was carried out in the 1982 season,
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2, Preservation of Seal Meat by Freezing gn the Sealing & ounds

A vertical plate freezer of the Type Jackstone
Freezer,16 stations (plates) with average capacity of
216 kg frozen product per hour; i.e. ca. 5000 kg per day,
was installed on each of the vessels. These plate freezers
produce a block 1060 nm x 508 nm x 100 nmin size or a
bl ock weight of 50 kg meat. The freezers are al so equi pped
with dividers that can hal ve thebl ocks.

The refrigeration machinery consists of a conpressor
with a capacity of 2000 kcal/hour at 35/+35.

The plate freezers were in both cases |ocated under
cover on the main deck under the forecastle.

There was already a cold storage room onboard
M/S "Polarfangst" of ca. 1+(1 & placed up front under the
main deck. A corresponding cold storage was installed on
board M/s"Nordsel". The refrigeration equi pment consisted
of a conpressor with an output of 6000 kcal/hr.

Q her extra equi pnent onboard consi sted of bleeding

tank and packing table with chute.

1
1
. [ [l
;.:LP—,JW‘7 L_L,_"'Y ervﬂ
(.*s \‘\\

Al

..'

Vertical plate freezer
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Haul i ng/ hoi sting seal s onboard.

21 Descri pti on of hunt and processing.

Wien conditions permt, hunting is carried out by
hunt ers go| ng on the ice and ShOOti ng the seals. After

sone seals have been killed, the vessel follows and the
seals are hoisted on board with the help of the w nch and
along wire. At the end the wire branches out to 6-8 shorter

wire ends each ca. 2 netres long, and at the end of these

there is a loop that can be slipped on and tightened around
one of the back flippers of the seal, !N this way, 6-8 seals
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aa tinme can be haul ed and hoi sted onboard.

After the seal has been hoisted onboard, it isS
skinned i.e. the skin/blubber part is separated fromthe
nmeaty carcass. The blubber is the fat depot of the seal
and | ocated in a 5-10 cmthick |ayer between skin and
carcass. The skin/blubber part is washed and chilled down
and then stored in the hold or in a tank. O shorter trips
it is usually not necessary to carry out any form of

preservation on this part of the catch. On somewhat | onger
trips it is, however, usual to treat the skin side with an
antioxidant in order to prevent rancidit, and thereby

yel | ow discoloration of the skin.

Skinning of seal,
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Up to now,it has been this part of the catch that
has been of primary inportance and the basis
for shares between owners and crew. Otherwise it has been
usual that the crew has saved sone neat for their own use.
This neat has preferably been taken from young enimals, i.e.
up to 2 years of age. Earlier it was nostly the front
flippers and the breast and back portions of very young
animals that we saved and salted in barrels. After sone
vessel s started to install small freezers onboard for
provisions, etc., some loin neat fromyoung ani nals was
frozen for own use.

Some seal neat has therefore al ways been saved
for human consunption, and in typical "“sealing districts",

especially the Tromso area, it has been an inportant

additional food source. People are used to this special type

of meat and appreciate it.

However, the quantities of meat saved have al ways
been a relatively sma11 part of the total meat resource
available to this industry.

Fromthe mddle of the 1970's, after it becane
possible to freeze nmeat onboard some vessels, there was
some interest in utilizing this raw material as an ingredient
in ground-meat products or for pure seal nmeat - or mxed
meat products.

As a trial arrangement, sone meat was therefore
frozen on board a couple of the vessels over a 3-4 year

period. The neat was to be usedin trial production in the

o

Pe
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meat packing industry, and it was mostly meat from adult
animals. The products that were
judged suitable for this special raw material was a salted
and dried (smoked) sausage of the "Stabbur" type ( a dark-
colored sausage) (similar to "summer sausage", salai-type
sausage. Transl. note) , canned seal meat,and meat-
cakes in a special gravy (s=aten with game in Norway and called
“game gravy). All the products were characterized as
interesting and tasty.

On the basis of these trials it was concluded that there
would be a possible market for this meat resource. The seal
carcass itself comprises a relatively small part of the
total weight of the seal. There will always be a certain
variation since the-thickness of the blubber will vary, but
the usual estimate is that the carcass conprises ca. 50%
of the gross weight. An adult seal weighing around 80 kg
wi Il therefore have a carcass weight of ca. 40 kg.

The percentage of neat that can be collected under

field conditions will also vary. Experience shows that

back neat and flippers can total 20% o a carcass, i.e.,
an adult seal will yield ca. 8 kg meat. Meat fromthe loin
part of the seal is boneless; the flippers have bones.

As soon as the seals are skinned onboard the vessel,
flippers and neat are removed immediately, The neat is P9
kept in large containers (tanks) with running seawater. |t
is thereby chilled quickly and as much of the blood as

possible is washed out.
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The chilled and washed meat is noved 45 5 tabie
near the plate freezer where it is sorted so that meat and
flippers are frozen separately.
After freezing, which takes 3hours, ¢pne blocks
are pushed out oftheplateshydraulically. Tho bl ocks
are noved to the packing table, wapped in suitable packaging

material and stored in the cold roomat =-25° C

Situation on deck during the hunt.

2.2. Experiences

In general, it can be said that experiences with
this formof preservatio,of neat on the sealing grounds

have been very good.  Apout 40 tonnes frozen sealmeat was
brought ashore after the 1982 season; 32 t from M/V "Nordsel"

problems with the generator that supplied el ectric power to

the refrigeration unit.

10
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MV Nordsel had a very successful trip, and both
owner and crew were satisfied with the results. The routine
onboard was carried out as earlier described and according
to the skipper, Steinar Jakobsen, the tine was utilized
so effectively that the extra work reduced the regular free

tine only to a limted extent.

2.3 FEvaluation of Capacity

In eval uating what capacity a plate freezer onboard
shoul d have, the following criteria were considered:
Total quota per vessel ca. 5000 animals (In 1983 the
quota was 4500 ani mals per vessel)
- M ninum 10 days hunting period
With a meat yield of ca. 8 kg per animal, total yield
of nmeat woul d be 40,000 kg in 10 days; i.e. an average
of 4000 kg per day.
Based on these calculations it was decided to install
a plate freezer with a capacity of 5000 kg per day which
should give an over-capacity of 25%. Wth this capacity it
shoul d be possible to freeze neat from 620 animals per dey.
In actual practice it is unlikely that a higher
nunber of animals would be taken in a day. But in cases
when this woul d occur, the excess neat would keep for freezing
the next day due to favorable climatic conditions. On this
basis and Wi th today's quotas, a freezer with a capacity of

5000 kg per day is considered to be of a reasonable size.

ol
I
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2.4 Packaging

After freezing, the neat blocks were packaged and
taken to the cold storage. Sturdy plastic bags from Polar

Plast & Papirindustri A/S, Rognan, were chosen as packagi ng
mat eri al

The raw material of the bags was of the type Ui fo0s
Polyten DFDS - 6600 pi gmented black and approved for contact
with foods.

The bags had the follow ng neasurenents:
600/50/50 x 700 mm.

Plastic thickness 100 m cron designed for packaging
25kg bl ocks.

After the blocks of neat were packed in the bags,
.these were closed with sturdy plastic tape. Labelling of

the various neat qualities (loin neat, flippers) was done
with different colored tapes.

24 1 Experience with packaging material

By inquiring at the processing plants that have
received the raw material, reactions have in general been
positive to this packagi ng nethod.

It was pointed out as positive that the packages
were air-tight which should prevent dehydration and devel oprment
of rancidity during storage. Sone felt that it would be
desirable to use a carton in addition to the plastic bag
in order to increase package strength. Plastic bags alone

can also be rather slippery to handle.

~
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However, practical considerations dictate that the
use of cartons onboard woul d be too time-consum ng and
expensive. It is therefore concluded that the packaging

material used in the trials would be acceptable.

2.5 Sanitary Considerations and Cuidelines

Qui delines for slaughtering seals onboard vessels
have been issued earlier and are included as an appendi Xx.
These guidelines were given to the vessels before
departure.
It should also be noted that large quantities of
clean seawater is continuously poured over skins, blubber
and neat during operations on deck, keeping the area
clean, and to prevent slippery surfaces. The neat is chilled p.
in bleeding tanks and the cool environnent is not conducive

to mcrobial growth. Sanitary standards can therefore be

maintained at a fully acceptable |evel

2.6 Evaluation of Seal meat gs raw material.

In spite of the special conditions on the sealing
grounds, it IS possible to carry out slaughtering
and packagi ng operations according to the regulations,
It is therefore possible to achieve a high sanitary standard
for the neat. The neat is handled when fresh and quickly
frozen so that any mcrobial activity is |ow.

According to the regul ations, bleeding nmust be carried
out as quickly as possiblg after death. The animals are
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killed by shooting through the head using |ead-tipped bullets
and tel escopic sights. Some blood will then usually pour
out through the bullet hole. As soon as possible after
shooting,the seal is hoisted onboard and skinned or cut
open and partly skinned on the ice. The jugular arteries
are often cut during skinning and in any case the arteries
going to the front flippers as these are renoved. Some
blood will also run out during these operations and al so
when neat and flippers are placed in running water. Even
S0, sealmeat nust be characterized as dark and with a high
bl ood content. However, this is a characteristic of sea
meat that cannot be altered regardless of how bleeding is

carried out on the sealing grounds.

2.6.1 Chem cal conposition

Some anal ytical results from chem cal anal yses of
seal neat and meat products are given in the appendix.
Some opinions after testing the products in |aboratories

and results of taste panels are also given.

2. 6,2Product vroperties of the neat.

Seal neat is characterized as sonewhat coarse in
texture, very tender and dark neat with a characteristic
gamey taste. It has been tried as an ingredient in blended
products and as raw material for new products at three

different meat packing plants in Southern Norway. Reports
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fromtw of these and |aboratory results fromthe third
are included in the appendix.

Trondhei m Preserving (canning) Co. Ltd tried seal
meat as an ingredient in mnced products (meat
cakes, etc) and as raw material for canned seal neat in
wild gane gravy. According to spokesnen for the conpany,
the meat is well suited for these products) and inpartia
taste tests give the products good marks and recommendati ons.

However, the plant people say that the meat is
sonmewhat |abor-intensive, but that the quality has been very
satisfactory.

Nora Food Products Ltd tried seal neat both from
loin and flippers as ingredientsin cured sausages of the (-
Stabbur type (Hedmark Sausage)

Their finding was that after storage for sonme time,an off-

flavor described as soapy devel oped. The cause of this

flavor is ascribed by the conpany to rancidity of the fat.

This is the direct reason tha the production of this product °
ceased, Thi s conpany therefore concludes that seal mneat

is not suitable for use in cured products that may be stored

for longer periods due to the rancid off-flavors.

So far they have no experience with seal neat for short-term

storage or with sterilized products but believe the neat

is nore suitable for this (see appendix).

Bjornebraten Sausage CO. Ltd, Hemsedal, has made
cured sausages (Stavbur type) with seal meat from flippers
and loin as ingredients. Their comments are that seal neat
Is a suitable ram1natenial for these products(seappendi x).
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2.7 Economic

The total investnent per vessel was originally

estimated to be kr. 5509000 .- as follows: p. 16
Enlarging cold storage kr 100,000
Plate freezer w/refrigera-
tion machinery v 394,000
Alterations to hull v 25000
Unf oreseen charges v 31,000
Tot al kr. 550$000

The actual costs were exceeded on both vessels,
a total of ca. 200$000 kroner for each. The equi pment
costs were as estimated while the changes to the vessel

and upgrading of existing facilities turned out to be

much nore extensive than first estinated.

Total investnments for the two vesselsweret her ef ore:
M/V "Nordsel" . kr 769,685, 52

MV ‘~ Polarfangst"- kr 736,908 250

It was nentioned earlier that there was a technical
fault on board MV "Polarfangst" early in the season which
resulted in the equipmentsbeing out of commission. The
results fromthis vessel are therefore disregarded and only

those from MV "Nordsel" considered in this report.

2 7.1 Total Catch and econonic results p. -

In the 1982 sealing season atotal of 7000 aninals

o
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were taken by MV "Nordsel". These were nostly adult harp

seal s. The followi ng extra incone was generated from these:

Loin (back) neat (plate frozen) 24,258 kg at kr 14. =-/kg =skr 339,612.-

Flippers (plate frozen) 7,628 kg at kr 8.=/kg =kr 61,024.~
Tot al 31,886 kg kr 400, 636 .-
Crew share 39.2% Kr 157,049,~
To vessel owners kKr 243,587,=

Extra crew share (14 nman crew)

kr 0 X 28
100

kr, 11,21%7,=

Due to space restrictions onboard, only a part O
the flippers were taken careof. The total quantity of neat
could therefore have been considerably greater if the whole

meat resource could have been utilized.

2.7.2 Profitability for vessel owners pe 1€

The depreciation period is taken as 7 years and the
interest 10% This gives an annuity factor of 0.205.

(A1l numbers rounded of f to the nearest 1000).

G oss profit kr. 244,000.-
Vari abl e costs:

Packaging material and freezing costs
(%0 ore per kg) kr. 10,000.-

Mai nt enance (3% of equi pnent
i nVGSt rTEnt) kro 15,0000" 25,000.-




23.

Contribution kr, 219.000 ,-
Fi xed costs:
Capital costs
(kr 769’685 X 00205) kro 158, 000 [ Rad
Average yearly net profit kr, 61, 000 .-

The estimated result is based on an extra income
of kr. 244,000 per year. The final result will of course
depend on price and market conditions for seal neat in comng
years.

The result will also to a certain extent depend
on the capital costs. This will again mean the depreciation
period chosen.

If an annuity factor of 0.315 is used, i.e. 4 years
depreciation and 10% interest, the results will be p. 19
approximately in balance. This means that the equipnrent
can be witten off in 4 years without the results being negative.
It must also be considered that considerable public assistance
was given for these installations which in this case wll
| ower capital costs. The results are therefore somewhat
better for MS "Nordsel" than pictured here.

Q her fixed costs, such as food and living costs
onboard are not included in the estimte since these would
be unchanged in all cases.

Mai nt enance costs have been cal culated as 3% of the
i nvestment costs of the technical equi pnent which came to
a total of ca. 500$000 kroner.
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2:7,3 Results with 35% Government support.

G oss profit kr. 244, 000. -

Variabl e costs " 25$000 .-

Contri bution kr. 219,000 .-

Fi xed costs

Capital costs

(kre X0,296 x 0.205) " 103,000, -

RGSUl t kro 116’0000-

3. Acid Preservation of Seal Carcasses (Silage) Pe 2C

This preservation nethod consists of increasing
the acidity (reduce the pH value) to a | evel where the
activity of mcro organisns is reduced to a | evel whereby
the product will not spoil. This can be done by severa
met hods, but commonly acid is added directly to the mass to
make it nore acidic. In agriculture it is comon practice
to acid-preserve grass by adding formc acid. This
preservation nethod is now becom ng nore conmonly used in
the fishing industry where silage i s being produced from fish
offal for use as feedin the fish farmng and fur industry.
A fully automatic system has been devel oped at FTFI for
producing silage from fish and fish offal both onboard
vessel s and ashore. These systens have nom1been i n operation

over a period of 34 years with reasonabfly Ymesults.
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Ensiinsje
Dos - pH-
pumpe kontroll
Ristoft Matetrakt Kvern Pumpe =
Acid
w . pH
NaRta erial Feed Chute ~ Ginder Pump Control Silage
Met ering
Punp

Fige 1. Fl ow sheet of silage process.

It was therefore natural to "think" silage in
connection with the utilization of seal offal. Equipnent
for producing silage fromfish on a fishing vessel, in
addition to equipment for grinding up whole seal carcasses
was installed onboard MV "Kvitb jorn". Syccessful trials
were carried out in the 1982 and 1983 sealing seasons.

2.1 Description of the eauipment

In principle, acid preservation consists of grinding
up the Of fal adding the correct anmpunts of acid and mixing
well., The nmass can then be stored in a tank over a |onger
period of time. Froma nicrobial point of view, the keeping
time is almost unlimited. However ,some chemi cal changes

such as rancidity can occur. This can to a certain extent

~

M
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be prevented by addi ng antioxidants.

For the acid preservation of seal carcasses, a fully
automatic silage installation o f the type Hamj ern 6E was
install ed onboard MV "Kvitbjorn". The equipment has a
capacity of ca. 8000 kg/hr when used to preserve capelin,

The following illustration outlines the operation
of the system

Lagringstank Storage tank

speunt feid tank IR 1
Acid metering \ "
sﬁ&gpjgg 0 I Ot N O
pump. ‘ 1 ’ ) ».( -1
Kvasrn
v Grinder
'\ Matetrakt Pumpe B /’/ :
Pee,d ing um
unit -
pH-toler

pH monitor

Fig. 2. &1 age p. 22

The raw nmaterial is brought to the feeding unit
fromwhere it is fed into the grinder by  Screws on the
bOtfh?é on the feeding chute and partly by the processing
pump¥suckS themass fromthe feeding chute through the

grinder. The acid is added to the mass by an adjustable



nmetering punp before it enters the grinder. The acid is
therefore well mxed during grinding and subsequent pumping
and isthen preserved for storage. The product punp then
transports the finished silage to a storage tank via a pH
control unit which continuously registers the acidity of the
mass. If the pH falls outside the desired range, an alarm
in the formof a light or sound is triggered so that the
necessary adjustment of the acid-metering punp can be carried
out.

The process is continuous and fully automatic and is
controlled by the hel p of microswitches, tinme relays and

capacitive sensors.

3,1.,1 Additional eocuipment for acid Preservation of materi al
contai ni ng_bones.

In the acid preservation of bone-containing and non-
pumpable material,it i s necessary to grind up the material
before making the silage. This can be done by |ocating an
ordinary grinder so that the ground nmass goes directly
into the feeding chute of the silage equi pnent.  Anot her
alternative, which was also tried, is to make a special

feeding chute with nore effective screw transport.

2,1,2 Specizl eocuipment for cutting up seal carcasses

In order to cut up whole seal carcasses it is
necessary to have special equipnent.
For this purpose a "blubber-chopper"

o~
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("*spekk-hogger") was installed for our trials. This equipnent

was especially constructed by A/S Rieber & Co. 4 Tromso,
and was earlier used to cut up bl ubber
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Fig. 3. Spekkhogger (" Bl ubber- chopper" ) Pe 24
1. Massive rotating disc

2. Knives

3. Counter knife

4. Feeding pipe
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The construction and working of the chopper can
be described as follows:

The main part consists of a massive rotating disc
wth a diameter of ca. 1.5 m thickness ca. 40 nm Radially p.
in the disc there are 4 knives of special hard steel at
90° relative to each other. A fifth knife of the same
quality (counter knife) is fastened to the frame and placed
so that ascissor is formed every time the knives pass the
count er knife.

The chopper and theot her silage equi pnent is placed
on themai n deck under the shelter deck. During hunting,
all work is carried out on the shelter deck.

The seal. carcasses are cut (clipped) up by being
fed axially against the knife wheel, from the shelter deck
through a curved, souare pipe.

From the chopper the mass is fed directly to the
chute of the silage equi pnent and fed continuously
through this to the storage tank for silage as earlier
descri bed.

3,21 npl enent ati on

The original plan called for the production of ca.
70 m” silage. Based on this, an acid tank wth a volume
of about 1800 litres was installed onboard, A storage
tank for silage with about the same volume was al so

readi ed onboard.



The daily routine was carried out so that the
carcasses were made into silage while absolutely fresh.
This neans that the seals were skinned imediately after
| andi ng on deck, usable neat renmoved and the carcass sent
to the silage plant until the planned quantity of silage
has been produced.

The preservative used was a mxture of formc
and propionic acids (commercial grade) in  5:1 ratio.

In addition, an antioxidant (ethoxyquin) was added in a
ratio of ca. 10 Lper 1000 L acide This will correspond
to a concentration in the silage of ca. 200 ppm.

About 2.5% preservative acid was added to the mass,
and this amount brought the pH down to ca. 4.0, After a
day or so, the pH had stabilized at 4.3-4.4.



31.

Fig 4. Sketch of silage equi pment for seal
1., Acid tank

2. Vent

3. Filling pi pe

L. Protection

5. Feeding chute for carcasses

6. Chopper

7. Feeding chute

8. Shelter deck

9
10¢

11.
120
13.
14.
15.
16.

car casses.

Acid metering punp
G i nder

El ectric panel
Product punp

pH control

Tank hatch

Tank

Mai n deck
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3,3 Practical experiences D.

In general, it can be stated that the processing
equi pment worked satisfactorily and that the way the conponents
were arranged was practical. The chopper worked fine, and
the carcass of an adult seal was chopped up in 3-4 seconds.

A piece of equipnent [ike this can be very dangerous,and
protective railings and edges were installed around the
inlet on the shelter deck.

The chopper cut the carcasses so that the mass coul d
be characterized as pumpable when it entered the feeding
chute. The knives proved to be very durable and during
t he whol e sealing season (4500 animals) it was not necessary
to change or sharpen the knives. Silage production beyond
this tine would, however, have required exchange or sharpening
of knives in the chopper.

The silage equi pment also worked satisfactorily
after sone adjustnents and rebuil ding.

The first trials in the 1982 season were therefore
only partly sqéessﬁﬂ.in t hat unexpected events occurred.

The silage equi pnent was then set up as for processing fish
silage, f. inst., the acid-metering inlet was placed in the
inlet to the grinder. As the acid was added, the mass
solidified so quickly that the product punp could not

manage to suck it up and punmp it further. A change was t here-
fore made here¢c that the acid was added justbefore the
punp. After this the equipment performed well. However,

the rather solid nmass could not be forced through the feed

A

28
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pi pe to the storage tank. This pipe had a 3" di ameter

and was installed with four 90° el bows over a total l|ength
of cae 8 m For that reason the experiment had to be given
up in the 1982 seasons By separating the feeder line from
the silage equipment it was still possible to produce enough
silage to carry out the planned studies (feeding experiments,
storage experiments, chemical and baderiological analyses,
trichinosis analyses, etc.).

Before the sealing season 1983, some mnor adjustnents
were made to the equi pnent, and the feeder line fromthe silage
equi pnent to the storage tank was changed. The dianeter
was changed to 6 inches, and the feeder pipe was led in a
straight line to the storage tank. |n addition, an extra
punp of the type Lobe GP400 4" autodrive, stepless (75-300
r.p.m.) WAS installed after the product punp.

Since the acid-netering punp had to be |ocated
bet ween grinder and punp, the acid mixing was sonewhat
poorer than desired,and it was assuned that an extra pump
woul d assi st and also help to get the mass pressed into
the storage tank.

After these changes the equi pment worked satisfactorily
with an estinmated capacity of over 5000 kg per hour. It
can in any case be stated that the equi pment could handle
t he catch on the best days when close to 1000 animals were
processed.

The automatic systemworked well and except for a

few smal|l problens with the float for the mcro swtch which
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signal s automatic start 4 the system functioned normally.
The above nentioned problem occurred because the float,
which was |ocated in the feeder chute, at times was
loaded down by the mass from the chopper and the micro-
switch was therefore not activated. However, this was
corrected by placing a screen over the float. The acid
metering was reliable and the equipment could operate

for long periods without attention.

.1 Futur hni cal i fi i on

Even if the equi pnent worked satisfactorily in the
1983 season, certain itens were noted that could be further
| mproved.

The nost inportant was the acid adm xture. Since
the acid metering system had to be moved from the inlet
of the grinder to the punp inlet, the mixing effect was not
conpletely satisfactory even after punp No. 2 had been
installed. For that reason,a mnor over-addition of acid
had to be carried out in order to get an acceptable
preservation

In order to correct this, two solutions can be

consi der ed:

Alternative 1: Punp No. 2 is renpved and a mixing unit is

installed instead, for exanple a grinder (macerator) simlar
to the one in the silage equipnment. Acid-netering point

I's noved to the front of this. Thereby there will be an

effeCti ve admixture of th‘é aci d when t he mass passythrough
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the nmcerator.

Alternative 2: A nore reasonable and probably satisfactory
solution will be achieved by exchanging the conponents in

the silage system so that the product punp is placed in

front of the grinder, and the acid metering point is placed

between these. Thereby the grinder and the acid metering

will be on the pressure side of the punp which will mean

nmore power to get the silage transported through the grinder.
This can probably be carried out since the nass

after the chopper appears to be pumpable,

Actual utilization of the product

The original intention was to utilize the acid-
preserved seal product as feed for fur animals. The trial
was for that reason coordinated closely with the Norwegian
Fur Animal Farmers Assoc., Norwegian Agricultural College,
and the Veterinary Institute.

Contact were also made with, and sanples sent to,
producers of dog and cat food.

Notrials have yet been made with use of the product
in the fish farmng industry. Earlier trials with the
use of offal from slaughterhouses gang with acid-preserved
fish and fish offal have given good results in this industry.
It is therefore reasonable to assume that this type of
raw material (from seals) can also be used, For that reason
preparations should be made tocarryout feedi Ng experiments

with trout and salmon in the 1984 season.

p. 31
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Based on the above nentioned plans in the fur-animal
and pet-food sectors, the product fromthe two sealing
seasons was utilized as follows:

In the 1982 season about 800 kg of silage was
~ produced, and out of this, ca. 500 kg was sent to the
Norwegi an Agricultural College for feeding trials with mnk.

Ca. 100 kg was sent to two different pet-food producers for
sanpl e production and evaluation. The remmining 200 kg
went as sanples to |ocal dog associations etc.

In addition, necessary sanples were removed for various
anal yses and studi es at FTFI, Norwegi an Fur Animal Breeders
Assoc. and the Veterinary Institute.

The sanples were partly taken out during production
on the sealing grounds and partly after the end of the season.
A smal | quantity was also stored to test the storage ability.

In the 1983 season the total quantity was 65, 000 kg
silage. After various sanples had been renmoved the silage
was distributed to three large fur animal feed kitchens.

Two of these were in the county of Sunnmore, and the silage
was transported there with a sealing vessel fromWstern
Nor way.

The third feed kitchen is in Vesteralen where the
kitchen's own tank trucks were used for the transport from
Tromso t 0O Vesteralen.

Unl oadi ng and | oading from boat to boat, from boat
to tank ashore and fromtank to truck was carried out without

problems with a punp of the eccentric screw type. In all

o~
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casesapunp of type Nenb 60 with a capacity of 10-12,000
kg per hour was used. This is a relatively small punp, and the
| oadi ng and unl oading capacity could easily be increased

by the use of a punp of the same type with greater

capacity.

.5 Prelimnary studies

Before a decision was made to start the project) sone
preliminary studies and trials were carried out at FTFI
in order to get a picture o f the chem cal conposition of the
seal carcass and the keeping tine by acid preservation.
Flippers of seal. that had been kept in frozen storage since
the 1981 season were used for this purpose.
The flippers were ground up and acid preserved with
an acid mxture consisting of equal amounts of concentrated
formc and propionic acids , with admi xtures ranging from1l to 3%
Five different sanples were kept in storage over pPe 3
a five nmonth period at room tenperature. A chemca
analysis of the conposition of the silage was al so carried

out *

2,5,1 Storage tests

pH val ues on storage with different acid concentrations:
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1% maur- 1,5% maur- 2\ maur- “2,5% maur- 3% maur
Dato propionsyre  proplonsyre propionsyre propionsyre propionsyre
10/9 4,88 4,58 4,39 4. 24 4,08
11/9 5,08 4,77 4,67 4,45 4,35
17/9 5,22 4,93 4, 7s 4,57 4, 46
29/9 5,33 4,88 4,77 * 4,59 4,48
6/10 5,42 4,97 4,80 4, 60 4,52
6/11 5,59 5,16 4,74 4, 60 4,50
8/12 5,76 5,29 4,97 4,69 4,50
7/1 5,74 5,26 4,90 4,61 4,48
5/2 5,83 5,35 4,96 4, 65 4. 51
10/3 5,83 5,35 4,93 4,61 4,47

Dat e/l% form c/
proponic acid

Fromthe results of this test it was decided to
carry out acid preservation py addi ng 2.5% acid. The

results show that even with only 1% acid added the silage
kept well. Even if the pH value gradually increased to
pH5.83, there was no indication from the appearance or
the odor that the mass was going pytrid.

2,.5,2 Chem cal conposition

Dry matter - 38,8%
Ash L 7%
Protein - 19.8%
Fat - 14.3%
FeFo Ao - 27.7%

The chem cal conposition of the material from the
prelimnary trials shows somewhat higher fat content than

later analyses showed. This is due to the fact that the

l'l

pP. 34



39.

flippers have considerably nmore fat than the cross section Of a
skinned carcass. The problens that followed in the field
trials with the rapid thickening of the nass the noment
the acid was added were not noted in the introductory
silage experinments on a |aboratory scale.

The difference between the two types of raw material
was that the raw material in the prelimnary trials had
been frozen. This difference could possibly have caused

the difference in behavior when acid was added.

3,6 Product Properties Pe 35

3.6.1 Silage texture

As nentioned, one of the problems in the starting
phase was that the raw material practically solidified
during the silage process.

The reason for this has not been studied nore closely.
However, it is known that acid preservation of blood causes
the blood to solidify to a considerable extent. Such
coagul ation also occurs in the seal meat, probably primrily
due to the high blood content.

The texture could be characterized as very firm and
simlar to blood sausage.

There was therefore some uncertainty as to how this
silage should be unloaded and transported further. However,
It was assuned that the mass would liquify sonmewhat during

storage due to enzymatic activity (autolysis) since the

3 .
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tenperature in the silage was kept at +20°C. This
relatively high tenperature was chiefly caused by the
body tenperature of the seals when sl aughtered.

These assunptions were confirmed during unloading

after the 1983 season. The firm silage had dissolved
to a pumpable mass with a texture like thin porridge.

3,6.2 Analyses Of products fromthe sealing grounds

During both sealing seasons a nunber of sanples
were taken at different tines for chemcal and bacteriol ogica
anal yses, trichinosis studies, storage tests and feeding
trials.

Chem cal anal yses were carried out at FTFI, Norwegi an
Fur Animal Breeders Assoc. (NPL) and Norwegi an Agricul tural
Col | ege (NLH).

Bacteriol ogi cal studies were carrieétgt the Norwegi an
Fur Aninmal Breeders Assoc. (NPL).

Trichinosis studies were carried out at the Norwegian
Institute for Food Sanitation at the Norwegian Veterinary
Col | ege and the Food Control Laboratory in Harstad.

The feeding experiments were carried out at the
Norwegi an Agricultural College.

Storage tests were carried out at FIFI and the
Norwegi an Fur Aninal Breeders Assoc. on pH levels, through

bact eri ol ogi cal analyses and sensory eval uations.

2. 6,3 Results of chem cal -and bacteriol ogical analyses

p.

pe 36
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The analytical results obtained by the Norwegian
Fur Breeders Assoc are listed in the appendix. The
chem cal analyses on the composition of the silage gave the

followng results:

Dry matter: 35.2%

Ash Le5%

Crude protein 22.4%

Crude fat 6. 4%

PH 4.19% (?/shoul d not be % Transl. note)

The bacteriol ogical studies showed a very low
total plate count conmpared with other ingredients used in
feeds for fur animals as shown in the results on pgs. 55-58

(inoriginal). The results were throughout as follows :

Newly Produced Stored
Total count per gram 20,000 560,000
Coliform per gram 10 10
Fungi per gram 100 100

These results were fromthis season's sanples and
show a relatively large increase in total count between
fresh and stored silage in contrast to the results fromthe
first season which showed little or no increase jn the total
bacterial count.

The reason for the sharp increase could pe due to
the acid being somewhat poorly distributed in the nass
t hrough the two punps in the silageequipmentandthat there
could have been pockets formed that had pH valuesthat were

R
‘
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t oo high.
It is therefore necessary that the equipnent be
rebuilt according to one of the before nentioned suggestions

for next season.

3.6.4 Trichinosis investigations

, vy \whether,
Due to’ uncertainties seal meat could represent

any danger for trichinosis infectio,of. mnk, studies were

al so undertaken in this area. Thjrty-gram sanples were taken
from 500 seal carcasses during the 1982 season for this

pur pose. The sanples were frozen onboard. After the end

of the season the sanples were sent to the Food and Control
Laboratory in Harstad for analyses and the results are given
on p. 62 in original.

Conclusion:  No presence of trichinae was demonstrated
in the 50 sanpl es.

At the Institute for Nutritional Health, Norwegian
Veterinary College, studies were carried out wth respect
to the survival rate of trichinae in seal neat silage.

The experinent was carried out in two parts.
Experinment | was carried out by making silage from trichinae=-
i nfected nouse nmeat, and experinent |l by mixing trichinae
i nfected nouse nmeat with non-infected seal neat before
maki ng the silage.

A report on this experinent is attached in the Appendix.

Conclusion:  The structure and infective properties

of trichinae are destroyed by silage.
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2,6.5 Storage tests P. 39

The storage tests carried out at NLH, FIFI and
Norwegi an Fur Breeders Association have shown that silage
from seal carcasses has a very long keeping tine. Stable
pH val ues were reéistered over a period of one year, and
no negative sensory effects were registered over the sane
period. Bacteriological studies have al so shown that
the storage ability is very good and that very few changes
in the total bacterial count have occurred.

Chemical deconposition can to a certain degree be
prevented in that antioxidants can be added in order to
reduce fat rancidity.

Norwegi an Agricultural College Scientists determ ned
that the silage had satisfactory feed value over a period of
at |east one year when stored at room tenperature.

During storage the mass will break down due to
enzyne activity, autolysis. This neans that the silage will
becone somewhat nore liquid with tine (very tenperature
dependent). This can have a certain inportance for the texture
( consistency) of the finished feed mxture. But there is no

nutritional reduction associated with this.

3.6.6 Feedine experinents

Al'l feeding experinents on mnk have been carried
out at NLH. The experiments started after the 1982 sealing
season in the nonth of July and continued over a |-year

period and included chemical anal yses, digestion experinents
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and production experinents through all phases of the m nk
life cycle.

A report onthese experiments, carried out by
researcher Anders Skrede, Institute for Poultry and Fur
Ani mal s, is available

The results from the chemical analyses and digestion
experi ments show that the seal silage contained 19% digestible
protein and 5.3% digestible fat. Based on the conbined
fat/protein value, 100 kg seal offal silage ¥ill be
equi val ent to 122 kg fish offal. plus 28 kg sl aughter offal
of usual qualities.

The conclusion of the production trials was as
foll ows:

The long termfeeding trials extended over a ful
year and all stages of the life cycle of the mnk. Therefore,
quite definite conclusions were reached on the use of this
type of silage from seal Offaifzp to ca. 12% of the feed.
It is conpletely obvious that the use of seal offal silage
has not resulted in any negative reactions in the animals.
Both health, reproduction, growth and fur quality has been
fully equal to the results in the control groups. For
several properties there were indications of positive effects
fromthe silage. These include growh, skin size, skin color
and reproduction.

On the basis of these trials, it can be concl uded
that silage from seal carcasses seems to be a well-suited
feed for fur aninals.

L0
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2, 6.7 Other Planned uses

The planned uses of this product as an ingredient
in cat and dog foods were not investigated. Two Norwegian
pet food manufacturers were contacted and sanples sent.

So far there has been no reaction.

However, sonme scattered trials were. carried out on
feeding pure seal silage to dogs. For exanple, a dog club
In Tromso has tried pure silage as dog food and according
to their reports, the dogs ate the silage with good appetite.
However, there is no information available on |long-term
effects of such feeding.

.7 Economics

An econom ¢ evaluation of this project will, if viewed
separately,largely result in negative economc results. It
. ~ag der, _
is therefore necessary to~ Y gcid preservation onboard a

, dn connection with .
sealing vessel ¥ utilization of the meat for human

. a . . .
consunption, so that,collective econom ¢ evaluation is used

as basis for future activity in this area.

3.7. 1 Investnent costs

Based on the experiences with the installation of
equi pment  for producing silage onboard MV Kvitbjorn)the
following items can be set up on the investnent side

(nunbers rounded off to the nearest t housand) ¢
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Conpl ete silage equi pment incl. installation: kr, 268,000 .-
Coarse chopper incl. installation: 64,000 .-
Various electric installations: 30,000.~
Unl oadi ng punp: 34,000,=
Various other expenses: 28,000~

Total investnents: kr. 424,000.-

—2Catch Volune and econopmic result

The quota for the 1983 season was 18,000 ani mals
in total*

Distributed over 4 vessels, this means 4,500 aninals
per vessel.

silage yield per vessel: 32kg x 4500 = 144,000 kg.
Val ue:

According to the nutritional value fromfeeding
experinments and cal cul ations at NLH, 1 kg of seal silage
wi Il have the same value as 1.22 kg fish offal + 0.28 kg
sl aughter offal.

According to information on market prices of these
feed types at N.Pe A/L, this will give the follow ng economc
val ue of the seal silage:

The prices are CIF, delivered to the nearest slaughter
house or wharf or feed kitchen.

1.22 kg frozen fish offal at kr, 0.90 per kg

(filleting offal) kr. 1. 10
0.28 kg slaughter offal at kr. 1.15 + freezing
costs kr. 0.22/kg kr. 0.38

Price per Ikg seal silage kr. 1.48

42
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G oss catch value kr. l.48 X 144,000 kr. 213,120, -

Crew share 2.8% (14 man crew) 83,540 .-

Vessel owner share kr. 129,580,-
kr, 213,120 x 2.8

Extra share per man:

TO0 kr. 5, 967. -

2,7.3 Profitability calculations

The followi ng assunptions were made:

The offal from the whole catch quota is made into
silage.

Product price is kr. 1.48/ kg delivered to the ;?;f
closest to a fur aninmal feed kitchen.

Depreciation period and interest on “loan : 7 years
and 10% which gives an annuity factor of 0.205.

Al'l values are rounded to nearest 1000 kroner:
Goss profit: kr. 130, 000. -
Variabl e costs:

Mai nt enance (3% of equi pnent inventory)

kr. 13, 000
Acid costs (4.000 1 at kr. 4.50 per 1)
kr. 18,000
Energy costs kr. 3, 000

Frei ght costs (kr. 0.25 per kg. )
kI‘. 36’000 kro 70’0000-

Contribution kr, 60, 000. -
Fixed costs:
Capital costs (kr, 424,000 x O 205) kr. 87,000.-

Net result: kr. 27,000 .-
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2 9. L Comments pro_fitability cal cul ations

The cal cul ations show that there will be a deficit
of kr. 27,000 With the assunptions made. If it is assumed

that public support of uwto 35% of the investment costs js

\29£~i£$£éiJ ation of si%age facilities onboard,
given Ythe resu v foltO ws:

G 0SS i ncone: kr. 130, 000
Variable costs: 70,000
Contribution: kr. 60, 000
Fi xed costs:
Capital costs
(kroe 276,000 x 0.205) = kr. 57,000
Net result: kr. 3, 000

However, it should also be noted that equipment

for producing silage onboard a sealing vessel can al so be
used for making silage from fish and fish offal which today
is easily marketable in the fish farm ng industry. Most

of the vessels also carry out various fishing operations
whi ch nmakes it possible to utilize such equi pnent on ot her
fishing grounds. It can therefore reasonably be assuned
that the installation of equipnent for producing silage

can give a satisfactory economicresult.

4.1 Investnent costs

If it is assuneq,that each sealing vessel installs
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equi pment both for freezing o f neat for human consunpt i on
c

and,pro ducing silage fromo f f al , the economic result wll be as
fol |l ows:

It is assumed that a new generator will be installed
on board in order to supply the increased demand for power.

| nvest ment costs:

Equi pment for freezing and cold storage kr, 770,000.-
Equi prent for producing silage kre 424,000.-
Cener at or kr. 80,000.-

Total investnent kr. 1,274, 000. -

401.1 Total catch and econonjc vield

Back (loin) nmeat (18,000 kg at 14 kr/kg) kr. 252,000.-
Fl i ppers (18,000 kg at 8 kr/kg) kr. 144, 000. -
Silage (144,000 “  1.48 /kg) kr. 213,120.-
G oss increased catch value kr. 609,000.-
Crew share (2.8% - 14 nen) kr. 238,728+~
Vessel owner share kr. 370,272.-
Extra share per nan kr. 17,052 .-
4.1 2 Profitability calculations P. 46

(Al'l nunbers rounded to nearest 1000)
Goss profit kr. 370,000.-

Variabl e costs:

Freezi ng pl ant s‘hare kr. 25, 000. -
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Silage equipment share kre. 70,000.- kr., 95,000,-

Contribution kr.275,000,~

Fixed costs:

Capital costs (kr. 1,274,000 X 0.205) kr,261,000,-

Net result: kr. 14,000,=-

4.1.3 Result with 35% public support

Goss profit kr. 270,000,-
Vari abl e costs kr. 95,000 .-
Contribution kr. 275,000.-
Fixed costs

Capital ‘costs (kr. 828,000 :K 0.205)
kr. 169,0000"

Net result kr. 106, 000. -

4,1.4 Total profit for the sealing i ndustry

For the total sealing industry in the East Ice, the

meat and offal products will represent a total increase of

kr. 2,436,000 in first-hand val ue.
Assum ng that the traditional catch value per vessel

is 1,2 mll kroner under present conditions. this would, for this year
the followin

correspond to ¥ total catch value for products from the

East |ce :

Tradi tional catch val ue: 1.2 mll kr x 4 4.8 mill kroner

Assunmed val ue of meat/silage 2.4 mll kroner

o

Total catch val ue 7.2 mill kroner

Total increase in val ue: K-LHW

0%
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clug

The experinents carried out in order to save sea
meat and seal offal on board vessels on sealing grounds
have been shown to be viable both froma practical and an
economic poi nt of view. Wth the quota regulations inplenmented
in this industry, a situation has arisen which means that
the traditional products, skin and blubber, are not enough
to sufficiently utilize the carrying capacity of the vessel
Utilization of the meat and offal will therefore in nost cases
be possible and should result in a considerable increase in the
val ue of the catch

But even if the total carrying capacity of most
vesselst heoretical ly indicatesthat the whole catch can
be carried, conditions with respect to tank distribution, etc,

mean that practical problens can occur with the distribution
of various products onboard. Smaller vessels would under

all circunmstances have space problens.

It is therefore likely that it would be practically
I npossible to meet the non-dunping requirenents in the East
Ice with the present catch quota split between 4 vessels.
However, a couple of alternative solutions to this problem
can be considered.

One is that a special vessel be chartered to carry
seal silage from the sealing grounds. This could be
organized so that a suitable vessel arrives on the grounds

a few days after the start of the hunt and visits each sealing
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vessel for transfer (collection) of silage for transport
directly to the users | ocation.

The econom c inplementation of such a project wll
not be evaluated here, but it will probably be necessary
to have some form of public support in order to carry it
out .

The other alternative would be to distribute the quota p, 49
anong 5 vessels.

With the present catch quotatheincreasein vaue
by saving the neat and offal would be at least 2.4 mllion
kroner,

Information from A/'S Rieber & Co. indicates that a
normal sealing trip givesa gross yield of 1.1 to 1.2 mllion
kroner per vessel.

Under the assunption that there is a possibility of
sdlingthe four different products, nanely skin , Dbl ubber
meat and silage at normal prices, a quota division on 6
vessels will give the same gross economc yield as todays
situation.

By dividing the quota between 5 vessels, the econom c
result would therefore be better than today.

The experiments carried out in this project have
shown that production of frozen neat for human consunption
and silage for animal feed can be carried out on the sealing
grounds. Handling and distribution (freighting) of plate-
frozen seal neat can be carried out by traditional nethods

for frozen products.

Silage can be han’died and distributed nost
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rationally by pumping and transport in tanks, possibly containers. Thi
presumes that tanks are built to receive and store the
silage at user |ocations.

Pilot production of food products (sausage and canned
meat and mnced products) carried out at three different
plants has shown that seal neat can be used as an ingredient
In specialty products.

The feeding experiments that were carried out with
m nk at NLH haw shown that seal silage is fully satisfactory
as an ingredient in feeds for fur aninals in amunts up to
12% of the total feed.

Prospects for marketing these products at norma
prices should therefore be good both froma quality and a
nutritional point of view. However, in order to secure
steady markets, efforts on the marketing side nust be
increased. In addition, it will be necessary to have a well
organi zed marketing and distribution apparatus.

| f these assunptions are fulfilled, it is
reasonable to assune that it would be possible to solve
the probl emof the dunping ban in the East Ice in a

sensible and useful way.
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Appendi x

Sanitary quidelines for handling s|auahtered seals

1. The general rules established here nust be nodified
according to irdividwal circumstances. The handling
procedures will chiefly be carried out on board the
vessel s when seals are ca‘ﬁéﬁ%ﬁﬁﬁ%’am on the ice
when ice sealing takesplace.

2. Bl eeding nust be carried out as quickly as possible
after killing. When hunting from the sea, t he
animals nust be cut (stuck) before being hoisted
onboard the vessel.

3. When skinning a seal when the neat is to be used,
extreme caution nmust be used so that the carcass is
not contamnated with urine and feces.

L As nuch bl ubber as possible should be renoved in
t he skinning process.

5. Skinning must be carried out carefully so that the ab-
dominal cavity is not opened or cuts made in
i ntestines and other organs.

6. Renoval o?ﬁ%hest and abdaminal cavity organs nust be
carried out wthout wunnecessary delay.

e After skinning, the seal carcass nust be placed on
a clean surface. The carcass is washed with clean
seawater if necessary.

8. The head is chopped off.

9. Cuts are made on each side 0f the breast bone. The

-
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Appendix

Sanitary guidelines for handling s|auahtered seals.

1.

3*

Lo

5.

e

8e
9.

The general rules established here nust be nodified
according to individwal circunstances. The handling
procedures will chiefly be carried out on board the
vessels when seals are céggg%—LQET%%%%Jso on the ice
when ice sealingtakesplace.

Bleeding must be carried out as quickly as possible
after killing. When hunting from the gea, the
animals nust be cut (stuck) before being hoisted
onboard the vessel.

When skinning a seal when the neat is to be used
extreme caution nmust be used so that the carcass is
not contamnated with urine and feces.

As nmuch Dbl ubber as possible should be removed in

t he skinning process.

Skinning nust be carried out carefully so that the ab-
dom nal cavity is not opened or cuts made in

I ntestines and other organs.

Renoval oﬁﬁhest and akdominal cavity organs nust be
carried out w thout unnecessary delay.

After skinning, the seal carcass must be placed on

a clean surface. The carcass is washed with clean
seawater if necessary.

The head is chopped off.

Cuts are made on each side of the breast bone. The

-
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13.

14.

15.

16.

17.

18.

19.
20.

21,

56.

cutiscontinued along the mddle of the belly
towards the hip area.

The diaphragmis cut down.

Gab hold of the wi ndpipe and food pipe and

| oosen these from throat and chest together wth

ot her chest organs.

Cut | oose the diaphragm

Renove theabdomina] cavity organs w thout cutting a
hole in these.

The abdominal cavity organs can best be | oosened back-
wards towards the hip region. The back part of the
seal can then be chopped off between the tail and
the hip in front of the |loosened guts. The carcass
IS hosed down with clean seawater.

Seal carcasses that are to be used for human food
must be kept separate from other carcasses.

C ean seawater for washing and rinsing slaughter-
area and equi pment nust be avail abl e.

The sl aughtering operations nust be carried out on

a surface that is easy to keep clean and that can

be hosed down with clean seawater during operations.
The butchers shall practice the best personal hygiene
possi bl e.

Hands nust be washed after visits to the toilet.

Equi prent and hands shall frequently be washed cl ean
of blood and gut contents etc.

Wien sl aughtering-one nust try not to cut into
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Intestines and other internal organs.
22. Contam nated tools such as knives, saws and axes
must not come in contact with the meat. Special care

must be taken when working in the tail region.

23. The parts o f the working clothes that can be hosed
down shall be kept clean at all tines.

24. The area must .- be kept as neat and orderly as possible.

25. The parts of the seal that are to be used for human

consunption nust be kept separate from neat and organs
for other purposes. Meat for human consunption shall
be placed on a clean surface such as grates, plastic,
clean tarpaulin and be left there until cooled to
room tenperature.
26. After the daily slaughter, a thorough cleaning of
wor K area, knives, axes, Saws, steels, etc. , shall
be carried out.
217. Each man is responsible for keeping his workplace
clean during operations. Pe 54
The aim is to utilize only the neatiest parts of the
seal , A further cutting of the seal carcass afte;iechest
and stomach organs are renmoved nmust be done according 1v.
The space for carrying neat on board is very linmted, and
the meat Should therefore be cut carefully. After the sea
I's slaughtered and washed with seawater, the butcher nust
cut out the largest neat pieces fromthe carcass. These
are cut so that they are about 10 cmthick. After cooling

dovn, they are placed in.plastic bags with 10-15 kg in each
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bag. The bags are transferred to the freezer as soon as
possi bl e.

Since meat fromadult aninmals is of a different
qual ity than neat from pups, the meat nust be labelled to
keep each age group separate. Npst meat by far will come
fromadult animals.

TIE carving of the seal. carcass can be carried out

according to this sketch:

l. Head
2. Neck and back
3« Shoul der

4* Ribs and flank
5* Kidney end of loin
6. Back flipper

* Tail bone -

D
==

Preservation on board is either by freezing or
salting. Cold storage roons or containers for salting nust
be cleaned thoroughly before being taken in use.

Vhen returning fromthe sealing grounds, it is

requested that vessels carrying seal neat contact the
of fi cial meat inspection in Azlesund and Tromso in order to

have a quality inspection carried out.

Kjell Aurstad

Veterinary Inspector.
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Letter from Norwegian Fur Aninal Breeders Assoc. : P. 55
To Institute for Poultry and Fur Animals .9, 1953
Norwegi an Agricultural College, Aas.

Analyses o f 3 raw material products, our Nos. 801-803/82

The sanpl es were received on August 18 and were
anal yzed chemcally and bacteriologi cally with the follow ng

results:

Qur Sanpl e marked pH Dry Ash Crude Crude Total Coli form Fue
no. e % Progin Fat bacter- per g pe
g

ial et/g

711/ silage fromseal 4 g0 35¢7 5.0 21.6 6.2 400 Z10 <100
carcasses

122 Fernent ed sl augh- 4.35 29.2 1.6 11+ 7 11.9 » oo mill * 200
ter 0f fal

)3°) Fernented Flow- 4 54 36.7 63 9.7 3 >t 0500
Therm

ve refer to our reply of 26/7-82, j. no. 692-694/82

1) The sample i s from sane lot and barrel as j. no. 692

2) The sanple is froma new |lot, not identical to j. no. 694.
3) The sanple is from the same lot as j. no. 693 but is

a new y-fermented batch.

The bacterial flora is alsec now dom nated by

lactobacillus-like col oni es.

Sign.




Letter from Norwegian Fur Aninmal Breeders Assoc.

To Gloppen Fur Aninal Feed Coop.
P P 24.¢. 53
Sandane. Pe &
alyses silage 1o 25/8
The sanmples were received on April 29 and Were
anal yzed chenically and b&teriologically with the following
results:
Qur j. Sample marked: pH Dry- Ash Crude Crude T.V.N. Total Coli- Fung:
no matter % Protein fat ct/g form pe:
mg/100g
% % /g g

424 Seal meat silage 4.45 22,3 3.9 24 * 47 71.7 40,000 '10 ..100

425 ° " 4.45 3305 L.l 22.3 3,2 76,7 70,000 ! "
(many tendons etc)

The chem cal conposition appears to be normal while
the TVN (total volatile nitrogen) value and pH could be
lower Wi thout this being of any special inportance for the

us_ability of the silage.

Sign
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Transl ation from page 61.

1.
2.
3
e
5,
6.
7.
8.
g+
" 10.
11.
12.
13.

14.
15.
16.
17.

Dry nmatter %

Crude protein %

Crude fat %

Per oxi de val ue

tota?iggunt per g

Coliform per gram

Fungi per gram

Seal carcass silage ( fromtop of tank)

" " " (ea. 1/3 dowm in tank)
" n " (ea. 2/3 v )
" " " (from bottom

No growth denonst.

For comparison below OUr anal ytical data (j. no 530
534/82) for sanples last year:

Newly produced product
15 days old product
20 days 0ld product
30 days old product

6l a.
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Norwegian Fur Animal Breeders Assoc. Pe. 58

To Dal Experinental Farm .5 53
1380 Heggedal
Anal yses of three sanples of seal carcass silage, our i. no.

The sanples were taken on August 9 from afreezer

trailer on its way to pal Experinental. Farm (from three

different blocks ). The results of our chenical and

bacteriol ogi cal analyses were as follows:

| 1r pH Dry Ash Crude Crude FFA Peroxide T.V.N, Total coli- Fungi
no: Matter % Protein Fat % no. mg/100g ct/g form per g
% % % /g
872 25,000 <lo <loo
8&3 L.6 3245 4.6 21.9 L.4 20 2 6.1 87.7 6,500 "o
8 + 20,000 " 1

The anal ytical values are therefore in the sane range
as earlier sanples of the year's sezl silage production.
For the chem cal analyses all three sanples were

bl ended together and the results listed under j. no. 823.

Sign




REPORT

Studies on survival of trichinae

in acid silage

by

Mona fleksandersen

Institute for Food Hygiene

Norvegian Veterinary ollege

63.
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Intro duction

Starting with the sealing season in 1980, a ban
agai nst the dunmping of seal carcasses has been in force in the
East Ice. This has created problems for the sealing
industry, and there is therefore considerable interest in
methods to utilize the seal carcasses. A possible alternative
is to use the carcasses as feed for fur animals after making
theminto silage onboard the sealing vessels.

There is a theoretical possibility that trichinae
can be transferred to fur aninmals through seal neat. The
Institute for Food Hygiene has therefore, at the request of
the Veterinary Branch in the Ministry of Agriculture, carried
out laboratory experiments with silage production of trichinae-
containing material in order to determne if the trichinae
can survive under acid silage conditions. The trials were
carried out with methods resenbling as much as possibl e those .
intended to be used during seal hunt.

On the vessels the carcasses are chopped up (coarsely
ground) as soon as possible after skinning. An acid mixture
of formc and propionic acid is added before the mass is
finely ground. The silage will be stored onboard the vessels

from2-3 days and up to 30 days or so.

Descripti on of Experiment

The experiment was carried out in two parts. In
Trial 1, nouse neat infected with trichinae was nade jnto
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silageewhhikein Trial 2 infected nouse nmeat was m xed vith

non-iim fleettesti seal neat and made into silage, 1ficChinae-

inffected miece used in the trials were infected ca. 1 year
earlier.

Trial 1.

Three mce with trichinosis were killed and " slaughtered",
The nouseneat was anal yzed for trichinae by trichinoscopy.
The meat contai ned nunmerous trichinae. After homogenizing,
2.5% of an acid mxture consisting of 5/6 formc acid and
1/ 6 propionic acid was added. The acid was well mxed with
the meat and the mxture left at roomtenperature for seven
days.

After one week the nmass was exam ned for presence of
trichinae. A digestion nmethod with pepsin and hydrochloric
acid was used, After seven days the mass was also fed to
mce. Five laboratory mce (gi,weight ca. 20 grins) were
starved for one day and were then fed the silage as Only
feed for 2 days. The mice ate the silage well. After two
days they were put on ordinary feed. About twelve weeks
later the mce were killed and anal yzed for trichinae both

by trichinoscopy and a di gestion method.
Trial 2.

The second part of the trial” was carried out in a p. 61
simlar way. Five trichinosed mice were killed. Fifty grans

trichinosedmouse neat was now m xed W th 50 g non-infected
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seal meat. Silage was produced as under Trial 1. After
seven days storage the silage mass was fed to five |aboratory

mce. About twelve weeks later the mce were killed and
exam ned for the presence of trichinae as in Trial 1,

RESULTS

After storage for seven days the silage mass was
examned for trichinae in both trials. \Wole trichinae
could not be found.

In the group of mce that were fed with silage
fromthe two trials, no trichinae could be found in the
mouse nuscles twelve weeks after the start of the feeding

experiment.

Concl usi on

The silage experinents wth subsequent feeding trials
of the silage to mce have shown that in silage made with
a 2.5%acid mxture (5 parts formc acid; 1 part propionic
acid ) and stored for seven days at room tenperature, the
structure of the trichinea was destroyed and therefore

also their infective properties.
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From Food Inspection Laboratory, Harstad

To:  The Royal Mnistry of Agriculture
. 3. E. FR
Veterinary Branch

0s10
Report from Harstad Meat |nspection Service. p. 62

Trichinosis inspection of sanples from 500 seals
received in week 22 from engineer B. Stormo, Institute for
Fi sheries Technol ogi cal Research, Tromso.

The technique used was the magnet-tube (pipe) method
as practiced by Knut Franstad during«visit here on May 25.
A total of 10 grams of seal meat from each seal was exam ned.
After the first precipitation for 30 mnutes the samples were
dark and opague to various degrees. There were many
relatively large dark particles that could interfere and
hide trichinae that may be present when observing the solution
in the counting chanber. After conference vwith Knut Franstad,
the last 15 mL of the residue (the part that should really
be investigated) was diluted with physiological saline ang
transferred to a separator funnel for precipitation (settling)
of trichinae for further 20 mnutes. Mst of the dark
sedi nent renmai ned suspended on top (floating) under these
conditions so that the sanple material in the counting
chanber could be searched for trichinae with a high degree
of confidence.

In order to check on the method, trichinosed material
fron mce was added on three occasions without alerting the

operator in advance.
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Wien adding sanples with at least 9 trichinae present,

eight were found and when a sanple with
17 trichinae was added, 21 were found. Vhen a sanpl e

W th 2 trichinae was added, 1 was found.

Concl usion:  Sanples from 500 seal carcasses were investigated
for trichinae by the magnetic tube nethod w thout trichinae

bdmj f ound.

From Trondheinm Preserving Co. (Canning Co.) p. 63

Products of Seal Meat

As the first factory in the world, our firmhas this
year produced products from seal neat for regular commercial
mar ket s.

The two products that are now available on te market
are:

POLAR CAKES and POLAR STEAK packed in vild ganme gravy
("viltsaus") and made of the best kind of seal neat.

The meat cones from the hunt for Hooded Seals (Should be
harp_scal according to the rest of this article. Transl. note)
at Newfoundland and Greenland. | pnas been deep-frozen
practically from tpe instance of kill until it was processed.
It has also been jnspected by the Veterinary Control Service

with some of the results being:

Fat % Protein ¢
Raw seal meat 1.0 28.0
Canned Pol ar Meat 1.2 33*9

Canned Polar Cakes - 3*5 13.9
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The veterinary coments included the follow ng:
"The canned Products were sampledorganoleptically

and judged as follows: The products had a typical wld

game flavor; fish-oil flavor was not detected. The sea
meat in "game gravy" had a relatively |oose and coarse
texture. It was judged to have a good flavor. The sea

meat cakes had a sonewhat |oose texture. The gamey flavor
was also here quite pronounced. The cakes were characterized
as being tasty. Three cans of seal neat and three cans of
seal cakes were incubated at 37°Cfor 10 days, opened under
sterile conditions and anal yzed bacteriologically. 1o

m cro-organi snms were denmonstrated in any of the cans.”

End quote.

Sign
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From Gty of Trondheim
Health and Social Care Branch
Meat and Food |nspection
Trondheim

To: Trondheim Canning Co. Ltd

Trondheim

Seal Meat and Seal Cakes

Sanpl es of raw, frozen seal neat were taken 10/11-1977
fromthe Frionor cold storage in Trondheim. Sjx cans of
canned seal meat in ganme gravy were received 7/10-1977
from Trondheim Canning Co. Ltd.

Three cans of seal neat and three cans of seal
cakes were incubated for 10 days at 37°c, opened uncle-r sterile
condi tions and exam ned bacteriologically. |n none of the
cans were micro-organisms denonstrat ed.

Chem cal anal yses of the products gave the folloving

results:

Fat % Starch ¥ Protein % Ash ¢
Raw seal nmeat 1.0 28.0 1.2
Canned seal neat 1.2 33.9 1.0
Seal - neat cakes 3*5 6.1 13.9 1.9

The canned products were sampled organoleptically
and judged as follows:
The seal meat in game gravy had a relatively |oose

and coarse texture. The product had a pronounced, al nost
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sharp gamey flavor, fish-oil flavor was not noted. The
seal meat was judged to have a. very 5%%323;)The seal neat
cakes had a relatively loose texture. The gamey flavor was
al so here quite pronounced. The cakes were characterized
as tasty.

The raw seal neat was dark in color, on thaw ng there
was a |arge amount of dark bloody water given off. The pE
0 f the meat was 5.5. W have no experience in evaluating
seal neat, but color and run-off (drip) can indicate that
the meat sanmple had been poorly bled. The gk of the neat
seens t0 be satisfactory and is simlar to values found

in neat and fresh animals that have been properly blec.

Sign
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From NKL (Coop) Central Laboratory

Analysis Report for Foods

Product: Pol ar cakes No. and rec' d: J. No. 165/'78. 27/4-1978

Producer: Trondheim Canning Sent in by: Retail Store, Soberg

Resul ts:
G 0SS vt: 955 g Vlater in cakes 73,2%
Net wt: 805 g Salt: in gravy l.4%
Net wt of cakes 465 ¢ _
I n cakes 1.4%
Fat: in cakes 3.2%
No. of cakes : 12 pH naravy >0
Protein in cakes: 15.2%
Specigl | ' ' d es:
Taste test: Ni ce appearance, even-sized cakes. A little

too dense and finely ground texture to our taste. Good

flavor, delicious thin gravy.

Recomended!

OsLo) ar. 5. 191§

Sign.

NKL (Coop) Central Laboratory

Analvtical Revport for Foods 47, 4.197%

Product: Pol ar Steak No. and rec'd: J. no. 166/78 27/ 4 -197¢
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Producer:  Trondhei m Canni ng Sent by: Retail Store, Soberg

Analytical Results

G 0ss weight: 1015 ¢ Water in meat 61.4%

Net weight: 865 ¢ Salt: in gravy 008%

Net wt. neat: 375 g in meat 0e3%
Fat: in meat 1.1 %
pHin gravy: 6.2

Svecial investigations and notes

Taste test: Tender meat, good distinctive game flavor

robust. Delicious gravy, fine thickness, Reconmended!

Sign

From T. Bjornebraten Ltd. Sausage Factory-Food Center

To: Institute for Fisheries Technol ogy Research

Tromso Nov 3, 1983

Seal Meat in Cured Sausage Production

| refer to telephone conversation in Cctober of this
year. In our conversation | was coumenting on the treatnment
of the meat which will be of deciding inportance for future
use and sale of these products.

The neat is basically of excellent quality, it is

| ean and has a high ability to "absorb" quantities of fat

. 67
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meat. That this is uninportant factor these days when
products should contain so little fat is self-evident.

But the neat nust be treated nuch nore carefully
on the "“slaughtering ground" than it has been previously.

It should be frozen in plate freezers, and the
freezing capacity should not be exceeded. The freezing
equi pnent nust be in order before the vessel |eaves for the
hunting grounds. Since seal neat has a very dark color and
al so a somewhat special. taste, this neat type has limted
areas of utilization. However, there are some suitable
products that can beconme commerciably viable. Seal neat
must then be nmade known anong people (the custoners).
Information nust be issued regarding quality, nutritional
content, handling-freezing etc. and also that seal neat is
a resource “that nust be utilized. | hope that you will
succeed in your work here since for me (our firm) the trizls-
with seal. neat have been rather expensive. This is due to
poor quality and for reasons mentioned earlier in the letter.
However, one reason was several sales at reduced prices
in 1982. At this time, the end of 1983, neat prices are
considerably higher, so I believe that the future could be

good for seal neat.

Sign
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From  Nora Food Products Ltd.

Seal Meat as Raw Material for Cured Sausages

NORA purchased sone time ago sone seal neat of tvo
types, namely pure (steak) meat and flippers for use in a
type of cured sausage.

NORA produces their cured sausages at Stranda,
Sunnmore County and is one of the |argest cured sausage
producers in Norway. The bulk of t{he cured sausage production
consists Oof standard products defined by f 00d
product regul ations and neat regulations,and only
defined raw materials are permtted. The ppst common types
are salam, nutton sausage anc SIS sausage.

In addition there has heen a narket demand for certain
less expensive types of cured saysage. These types must
meet basic specifications for cyred sausage set out in the
meat regulations but can use other types of rav material

( for example whale nmeat, seal meat, 's‘oy protein)) i f this
I's declared on the package.
e Chose, after some experinentation to utilize

seal meat in our lowprice version of "Stzbbur" sausage
knovn as Hedmark Poi se (sausage).

For your information, stazbbur sausage is = dark product
made dark originally by the use of horse neat and of bl ood
or blood powder. |n our Hedmark Sausage we chose to replace
most of the high-priced (kr. 38per kg) lean norse meat with
seal meat. Production and marketing of this product has

been underway for alnost .a full year.

Pe
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Experi ences

Seal meat is technically easy to use in the production
process. The objections we could have had are that there
were too often bloody sections which are not directly
visible in the dark sausage.

As afreshly produced product the taste is acceptable.
Qur experience is that rancidity occurs nore rapidly in the
type of fat found in seal. neat than in the usual types of
fat fromcattie and pork. Mre inportantly, it has = different
and sharper flavor (characterized as soapy flavor) than
corresponding flavors of rancid fat fromcattle and pork.
Cured sausage should have a shelf life of about hal f 3
year. However, our experience with products containing
seal neat was that these products attained such a distinct
rancid flavor fromthe seal meat that we had to ternminate QQ
the production of this product when our stocks were used ur.

e have at the present tine no further plans for
utilizing seal neat in our cured sausage production due to

this problem

Concl usi on:

Qur conclusion is that seal neat, due to the flavor that
devel ops fromrancidity, is not suitable for use in products
with long storage tinmes such as cured sausage. e nzve no
experience with seal neat in products with short storage
times or in sterilized products, but we believe that the

meat is better suited for these products.
Brumunddal, 14/ 10 -1983.



