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ABSTRACT

The stock of Norwegian spring spawning herring (NSSH) is managed and fished by 5
different parties. These are the EU, Faroe Idands, Iceland, Norway and Russia. The most
common gear's are purse seine and pelagic trawl. The fishery is regulated by quota, and to
prevent the fishery exceeding the quota, landings are recorded. Taking account of how the
fishery is conducted, potential sources of unaccounted mortality may be identified. In this
paper we will focus on the possibility of unaccounted mortality caused by errorsin the
landing figures, error concerning the water content in herring deliveries and errors concerning
converson factors between fillets and live weight of herring.

INTRODUCTION AND IDENTIFICATION OF THE PROBLEM

The fishery gatigtics are, in combination with the assessed stock, the main source when
edimating fishing mortadity. Fishery datistics reflect the registered catch, but this catch does
not dways correspond to the mortdity induced by the fishing gear.

Fird, the fishing gear may induce mortdity on fish when in contact with the fish, even though
the fish are not retained by the fishing gear. In a purse-sane fishery this may hgppen when the
gear burst during the catch operation. Second, fish may be retained by the gear, but not
utilised by the fishermen through various processes of high-grading. Third, as the fish may be
processed before its weight has been registered, various conversion factors must be utilised to
cdculate the live weight of the catch. To the extent that these factors do not reflect the redl
converson factors, the live weight may be biased. Fourth, there may be a straightforward
underreporting of the catch. Figure 1 illustrates these potentia sources of unaccounted
mortdity:
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To get the best estimate of the true mortality imposed by the various gears, quantitative
knowledge of the various sources of unaccounted mortdity are required. Especidly the two
first sources may be of vita importance, but reiable estimates of their magnitude have proven
difficult to obtain. At present the ICES Northern Pelagic and Blue Whiting Fisheries working
group (WGNPBW) that assesses the NSSH stock does not make adjustments to the officia
landing figuresin order to compensate for additiond mortality (ICES 2002). In this paper we
will focus upon certain dementsin the last two sources, i.e. unreported sales and converson
factors (water content of catches and relation between live weight and fillets). Specificdly, we
will address the following three questions

1. Do the fishermen agree with the industry on how large the catch is?

2. Factors used to adjust the gross weight to the net weight of products

3. Factors used to convert fillets and live weight of herring
Traditionaly, the landings of NSSH have been utilised both for human consumption and for
industria purposes (reduction to fish med and oil). However, since the latter part of the

1990s, the herring has dmost entirely been utilised for human consumption. The three
guestions we pose are therefore of relevance for landings to human consumption.



DO THE HSHERMEN AGREE WITH THE INDUSTRY IN HOW MUCH FISH IS
LANDED?

The live weight of the landing as seen by the skipper on board a purse seiner

In the fishing operation the herring is located by dectronic search insrument such soner and
echo sounder. The experienced skipper can to a certain degree assess the amount in the
herring school or layer, thus a preliminary quantification of the catch can be done. After the
purse seine or operation is done, the gear is pulled to the side of the vessel and anew
quantification can be made.

The catch is now pumped on board and into RSW (Refrigerated Sea Water) tanks that are
standard on board modern purse seiners. Now the skipper makes a new assessment of the
cach, usudly in the following way:

After awhile the catch sinks to the bottom and the live weight of the catch can be
found by dipping the tanks (often by use of a gauge).

The RSW tank can befilled completely by water before the catch istakenin. The
catch then corresponds to the excess water (which can be pumped to another tank and
measured)

By use of a pump system with laser which measures the amount of fish thet is pumped
from the catch (This system is il in an experiment stage).

Masters of fishing vessdls record catches (by species) in the logbook. Although the methods
given above give afarly accurate indication of the catch, some flexibility is indigpensable for
estimating the quantity that is recorded in the logbook. The catch kept on board hasto
correspond to the cumulative quantities recoded in the logbook, and should also correspond to
catch reported for sde through the sales organisation. The catch isthen sold in an auction
system.

The live weight of the herring on the purse seiner as seen from the buyer of the herring catch

In Norway the landing facilities that buy herring are in most cases physicaly Stuated in close
proximity to aquay. When the fish is discharged, the vessals own vacuum pump is used to
pump the catch from the vessdl and into alanding container. The volume of the landing
container varies according to the production plant in question, but will normally be between
15-30 . The transport of the fish from this container is done by a perforated conveyor belt
into the production facility of the factory. Most of the excess water will be drained away
while the fish is transported on the conveyor belt.

The fish passes by the belt-weight immediately after the fish is taken into the plant. After
having passed the belt-weight, the fish is brought to the grading machine, where thefishis
sorted according to size (weight). It isrequired that the belt-welghts must be type-approved
and tuned (correctly) by the Norwegian Metrology and Accreditation Service at the plant
where they are used before they may be used for the purpose of sdlling and buying. In



practice, this should ensure that any amount of fish that passes over the belt-weight would be
registered with the correct measurement of quantity on the counter of the belt-weight.

The agreement on the weight of the delivered catch — the sales note

Upon completion of the discharge, the buyer recaiving the landing isimmediately obliged to
fill ina“sdesnote’. Both the buyer and sdler (the fisherman) are obliged to sgn the
document, and thereby attesting that the information contained in the sales noteis correct. The
sdes note is thus a contract between buyer and seller and contains, inter alia, information on
date, name buyer/sdller, the vessal name, registration number, catch area, species, price and,
of importance in our context, the quantity. The quantity put on the sdles note isthe
accumulative weight recorded on the belt-weight minus 4% for water content (se paragraph
below). The weight noted on the sales note isthe basis for the officia catch figures.

Does the catch estimated by the skipper correspond to the catch recorded as an agreement
between skipper and buyer? There has been some discussion on this. In the newspaper
“Fiskaren” 12.11.1999 there is an interview with a skipper (anonymous) of asmaler coastd
purse seiner. He says. “The hold of my fishing vessd takes amost exactly 100 tonnes of
herring. However, when | deliver a plant A | get 91-92 tonnes on the sales note, when |
deliver at other plants| get 80-83 tonnes. And when | ddliver the herring catch to foreign
vessas klondyking in Vedtfjorden | get 70- 74 tonnes. There is no doubt that large amount of
herring goesinto the market without being registered”. The reason why the fishermen accept
the reduced quantity in the sdles note is said to be fear of being blacklisted by the buyers.

We have investigated this matter by comparing the amounts reported by the skippersto the
auction with the amounts on the corresponding sales notes (dl data from the sdes
organisation). The result is shown in Fig 2. The figure indicates a very good correspondence
between the weights given by the skippers and what has been put on the sales note. Thus the
experience of the skipper cited in “Fiskaren” cannot representative. It can be seen from the
figure that there are just as many getting more compared with those getting less than
estimated catch onboard.

If “large amount of herring goesinto the market without being registered” there hasto bea
cooperation between the fisherman and buyer in cheating on the catch. The fisherman hasto
systematicaly underreport the amount of the catch, and the buyer hasto systematicaly bypass
apart of the catch or manipulate the belt-weghts. However, we have no data suggesting this
to be of amagnitude that calls for an adjustment of the aggregated catch figures.

FACTORSUSED TO COMPENSATE FOR WATER IN THE CATCHES

An important eement here is deduction of water. In principle the live weight should be the
weight read by the calibrated belt-weights. However, in connection with the use of these belt-
weights, a certain amount of water will pass over the weight. This water will be measured and
be part of the total weight of each landing.

In Norway the buyer can deduct 4% of the weight recorded on the belt-weights as water
content. Danish buyers of Norwegian spring spawning herring can deduct 13%. However,
tests of the water content in the weighting of pelagic landings in Denmark and Norway
indicate that these percentages are too high (Table 1). In both Norway and Denmark there



seems to be a continuation of earlier practice awaiting the conclusions on ongoing
negotiations on standardization.

The consequences of an erroneous factor for water content can beillustrated in the text table
below when checking the landing figures for Norway and Denmark:

NSSH landed in Denmark and Norway in 2001. Catch and corresponding water content.*

Country Regigtered Water content | Water content | Difference
catch according to According to between
officd figures experiments AandB
Denmark 33.000 4.300 (13%) 700 (2%) 3.600
Norway 555.000 22.200 (4%) 11.100 (2%) 11.100
Tota 588.000 26.500 11.800 14.700

The figure shows the quantity of NSSH landed in Denmark and Norway in 2001. According
to officid factors for water content, the weight of the catch (including weater) must have been
gpproximately 26-27.000 tonnes larger. If the correct water content in these catches were 2%,
the correct withdrawal of weight caused by water should have been approximately 12.000
tonnes. Hence, the registered catch may be approximately 15.000 tonnes lower than the redl
catch.

THE LIVE WEIGHT AS SEEN FROM THE FILET PRODUCER

The basisfor regidration of live weight of herring when fillet production takes place onboard
afishing/factory vessd is a converson factor. Further, instead of weighting the total catch
landed, somefilet producers on shore use a conversion factor to estimate the total catch from
the amount of produced filets. The conversion factor is set to 50 % regardless of time of year
or sSze compogtion of the fish. Data collected by the Ingtitute of Marine Research (IMR) and
the fishing indudtry itsdlf suggest thet the conversion factor from fillets to tota catch should

be reduced during the main fishery period from September to March due to the following
factors (Slotte 1999).

1) Thisherring stock does not feed during the period from onset of wintering in
September until gpawning isfinished in March-April (Fig. 3).

2) During this same period the herring is developing gonads based on the energy stored
during the summer feeding period (Fig. 4). In herring at 28-30 cm the gonad weight in
% of total weight (Gonadosomatic index = GSl) will increase from 5-6 % (both sexes
included) in September to 13-14% in March, whereas in herring 36-38 cm the GS will
increase from 9-10 % to 22-23 % during the same period.

3) Dueto the non-feeding period and use of energy to swim and produce gonads, the
weight of muscular tissues (somatic weight) is reduced throughout the entire period
September to March. The weekly weight loss during wintering has been estimated to
3.65 gin 28 cm herring increasing to 7.15 g in 38 cm herring by Slotte (1999). Given
the same or higher weight loss until mid March, the total weigh loss rdative to Sart
weight in September will be at least 56 % in 28 cm herring and 43 % in 38 cm herring

(Fig. 5).

! Figures for landings in Denmark are found using the web site of the Danish Directorate of Fisheries. Figures
for landings in Norway are taken from the Norwegian Directorate of Fisheries. All preliminary figures.



With regard to conversion from the amount of fillets produced to total weight of a catch, we
conclude that the present factor isto high. A factor of 50 % is probably correct at the Sart of
the fishery in the autumn season, but theresfter it is reduced until gpproximately 35 % &t its
lowest during spawning in March. It is possible to mode the factor based on current
information on weight loss and gonad development using information on length group
compoasition in the stock and time (week/month) of year asinput variables, but such a modedl
would be difficult to implement in a practica management of the fishery. We suggest that the
factor should be the average vaue in the middle of the main fishing period in autumn/winter.
The factor should be st after proper testing a some factories. It islikely that the factor will
be close to 40 %.

The importance of thefillet converson factor when caculating the live weight of products
depends on the amount of the landings that are caculated thisway. In Norway, only vessels
producing fillets onboard are alowed to calculate the catch this way and this represents
usudly limited quantities of the NSSH catch. However, if thisway of cdculaing the catch is
done on aregular basis by other nations or if the method is gpplied by regular processing
plants, error in converson factors may be important.

According to the Norwegian statistics 6516 tonnes of herring filet were produced from
catches of NSSH in 2001. Theincrease of the live weaight of this herring by applying a
conversion factor of 40% instead of the officid factor of 50% is approximately 3.300 tonnes.

WHAT CATCH FIGURES SHOULD THE ICESWGNPBW USE AS”"TOTAL CATCH AS
USED BY THE WORKING GROUP.”?

In this paper we have looked a some elements that are seldom discussed at | CES assessment
working group mestings, thet is disagreement on size of catch between skipper and buyer,
water content of catches and conversion factors. An attempt to quantify the above dements
would be asfollows:

Element Assessment of Uncertainty factors
underreporting
Disagreement Results do not Possible agreement on underreporting
indicate between buyer and sdler
underreporting
Water content 14.700 tonnes
Converson factor | 3.300 tonnes Converdon factor to high, gives
incentive to use conversion factor instead
of bdt-weights

This assessment of underreporting of live weight gives atota of 18.000 tonnes, which is 3%
of thetota catch of NSSH landed in Denmark and Norway in 2001 (588.000 tonnes). In the
future this underestimation can hopefully to alarge degree be avoided. The accuracy of the
total landings can be improved by adminigratively reducing the percentage alowance for
deducting water content of the catches, and to carry out atest program in order to assess the
filet conversion factor in a satisfactory manner. If such measures are not carried out, the ICES
WGNPBW should add minimum 3% to the officid landing figuresin order to get amore
correct assessment of the fishery induced mortdity of the NSSH stock.



It should a0 be kept in mind that the NSSH fishery isinternationd, and it is not know how
the arrangement for the above factors are for the other countries fishing for NSSH (Faroes,
Icdland; Russia). In additiond traditiond factorsthat are believed to cause additiona
mortdity (misreporting, discarding, high-grading, bresking of gear) are to a certain degree
operationd dso inthe NSSH fishery.
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TABLE

Table 1 Results of measurements of water content in herring catches carried out in Denmark
and Norway (Modified from Fiskeridriektoratet1997, Ministeriet for Fadevarer, Landbruk og
Fiskeri 1999 and Anon 1999).

Test location Date Typeof herring Water content (%)
Denmark 070699 NSSH 3.8
“ 170699 Matjes 1.0
“ 180699 Matjes 24
“ 230699 North Sea 2.6
“ 240699 North Sea 1.6
“ 290699 NSSH 34
“ 290699 NSSH 5.3
“ 300699 Matjes 2.3
“ 010799 North Sea 1.9
“ 020999 North Sea 34
Norway 260297 NSSH 2.3
“ 270297 NSSH 2.0
“ 280297 NSSH 24
“ 050397 NSSH 2.2
“ 050397 NSSH 2.8
“ 060397 NSSH 2.1
“ 120397 NSSH 2.9
“ 130397 NSSH 2.8
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Fig. 2. The decrease or increase in recorded quantum of Norwegian spring spawning herring at the plantsrelative
to that estimated and reported by the vessel at sea, all catches during 1998-99 are included.
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Fig. 3. The mean stomach fullness from September to April 1995-96 on a subjective scale (1 = empty, 2=some
content, often seen when opening the stomach, 3 = content clearly visible without opening stomach, but stomach
isnot full, 4 = stomach isfull, but not stretched and 5 = stomach isfull and stretched.



24 1

Males (mean) Females (mean)
B |ngtitute " Ingtitute o o
201 ° Ind o @ , @o0 “@ "
Industry Industry a apg g0 g 0 O
- o a 0 O o
7] o g P s oo DEE . FE I:||1 Zn%ﬂ EEEQ:II: IIII:Ij.l:|
g 16 B o o = P%"ﬂi & od iy, O Dg‘ |:|D
6 o O0gf g O o o n : H H ] 0. g
© -% o a @ |:|:|:I|:III I:IIII I:||II:I I:I‘:”:IDEI o o
O S ™ Sigenr L
_% 12 5 & , . :IE| . "n ) | g [] L]
E o o o "s o o o “ . o E i o
2 & oo oo, " :
o , o ]
-% 8 L] [n] g Iﬂu nII = H vt o
C o ﬂ o o I:||:| o
8 L} I:qu : o o nn
o = LN
4 - !
e @
“hs
Oct Nov Dec Jan Feb Mar
1994 1995

Fig. 4. The gonadosomatic index (gonad weight in % of total weight) for males and females during October to

April 1994-1995 based on data from sampling by IMR and the industry (Slotte 1999).

500 T T

450

400 |

350 r

300

250 r

Somatic weight (g)

200 r

150

100 r

50 1 1

-@— September
- March
—@- Loss %

33
Length (cm)

34

58

56

54

52

50

48

46

a4

42

Total weight loss (%)

Fig. 5. The somatic weight by length in mid September and mid March, and the total somatic weight lossin %

during September to March. Data from the 1995-96 season, males and females grouped (Based on datafrom

Slotte 1999).



