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INTRODUCTION

Landings of mackerel by Irish vesszels have increaszed dramatically in

recent vears. The total catch in 1982 amounted to 110 000 tonnesg
which was valued at aboul B.G million pounds, compared with only B 500
tonmes, valuwes at 00285 million pounds in 1974. The majior cause of

the increase has been the introduction of siy large trawlers into the
fleet around 1780 as a result of which the total catch jumped from

24 900 tonness in 1979 to 80 000 tormnes in 1980, The main landings
into Irish ports are made at Hillybegs and Reathmallen, while smaller

landings are made into Castletownbere and Salway. Since 1983

considerable guantities have also been landed into western Scottish
ner s, Most of the catches are taken of4 the west and northwest

coast but again since 19823 the Irish flemet has successfully fished
over a wide arga extending from west of the Shetland ITslands down to
Cornwall. :

Ower 95% of the total catch is exported, mainly in the form of whole
frozen fish. These fTish are frozen either ashore or on freszer

cvessels and are then transportad mainly to Migesria and other African
countries including Ivory Coast and Egyptl.

It has become obvious that over the last few years exporters are
becoming increasingly conscious of the necessity to provide ceritain
spacification abowt their prodoects for various countriss.  These
specifications concarn the length, weight of individual fish, the
presance or absence of food in the gut, the degres of infestation with
parasitic worms and the fal content of the flesh. Exporters in
general seem to reguire more information about the type of product
with whicth they are dealing than in the more distant past.
Considerable information about some of these topics, e.g. length,
waight, fat content and parasitic infestation is obtained in the
course of routine sampling for stock assessment purposss.  The purpose
of thi=z paper therefore iz to present this information in a form which
may prove usaful to exporters in anticipating the tvpe of mackerel
which may becoms avallable and in describing the type of fish
available in-a particular landing.

Fig. 1 . Typical length distributions of catches, showing var’iati‘ons. for seiecté& months.
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Length/fge

The total length is measured from the snout to the tip of the tail.
Mackerel are considered to-be a fast growing fisbh - ®.g. mackerel
which have been spawned in spring or early summer may eaesch about Z0om

by the mnd of their first vear. These small fish were heavily
exploited in the fishery off Cornwall before a ban on fishing was
introduced in thes area. In recent vears, 1984 and 192835, small
mackerel have been lovatad northwest of Donegal and it 1s now thought

that there hasz bhesn a change in the nursery area for juvenile fish.
Most mackerel becomg sesually matuwrs atter two or thtree yvears and may
live up to 13 or 16 vears of age — by which time they may be over 45cm

long. In general there is a considerable variation in the lengths of
mackeral taken by Irisbh boats depending on the area and season of the
fisharies. Shoals of large mackersl are taken duwing the months
Ortober to February as they migrate to and from the overwintering
grounds. During the summer the large mackerel migrate far to the
frorth so that the catoches taken arouwnd owr coasts consist mainly of
emall fish. In Figse 1 the length distributions of catches taken
during February, May, July and Novembsr 1984 are shown and demonstrate
clearly the sesazonal differences of the catches. These seamonal

variations in length are typical of the pattern over the last few
YERI S,

HWeight and numbers of fish per kilogramme

The average weight of individual fish increases throughoot the life
span - @.g. fish at the end of their firset vear {1 vesr old) may be

about 4%5g, while a 2 vear old fish may average about 130g. # Fish

o

about 15 or 1é6 vears of age may weigh 1500g, while occasional
gpecimens attain over 2000g. Considerable variation occurs in the

waight of an individwual fish throughout the yvear. In general fish
are at their thimnnezt in March and April atter winter bubt increase in
welight as spawning approaches in spring. and early summer. after
spawning the fish feed voraciously, put on weight rapidly and are at

their hesaviest during October to December. Small mackerel which grow
much faster than the largesr fish may increase their weight by.over 257
and large fish by 174 from the lst to the 4th auartsr.

The relationship between length and weighf of fish landed in to the
Donegal ports based on the years 1PRI-1984 are shown in the folilowing

‘text table. The relationships are shown for the lst, Znd and 4th
guarters of the year. The average welghts of fish are smallest in
the 2Znd guarter (i.e. April-June) because this period corresponds with
the imnediate post spawning period. '




~m

‘m

TR - - TR T T e S R T " ST A LT L e B e s o b A A G it e

5§érage weight (gm) per length group (em) and equivalent numbers

per. kilogramme per qgquarter

dength Group &1 oo 0=
e B e e e e e et e o e e et et et e e e e e et e e e e o s e e
25-2b 107 13E -
(9.3) (7.5) -
2728 141 150 156
(7.1} (6.7 (&.4)
2G5} 182 195 206
(5.5) (5. 1) (4.9)
w1 -Em 207 239 I8
(4.4) (4.2 T.8)
AT a0 298 =11
(5. 6) - .4 )
AH-Th =41 T40 T7E
(2.9 (2.9 (DL b)Y
=730 430 417 450
(Z.4) (2.4) (7.2}
BG40 L 474 ‘ 584
(1.9) (2. 1) (1.7)
41-47 614 570 e9T
{1.6) (1.8) (1.4
T-44 716 L& 776
(1.4) : (1.5) (1.2
4544 o BOG , 678 920

{1.3) (1.3) . (1. 1)

i Fat content

oMackerel store fat throwghout their bodies - mainly in the muscles and

oin the liver. In common with other fish the fat content varies
creconsiderably throughoot the yesar, In addition there are considerabls

Cvariatiecns between individual fish depending on their sizes and the
Codegree of ripeness of the reproductive organs, Mackerel have a
oprolonged spawning period, unlike herring, and the main spawning lasts
siofrom March to June. Since this period follows the winter when food
ide scarce and also because fat is used to produce milt and eggs, the

Fat content of the flesh is at a minimun duirng spring and early

G BUMMET . However , as food becomes available in early summer the fat
coontent rapidly rises and reaches a maimum by Octobsr and November.
“Fimally, it gradually decreases duaring the winter months.
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The results of all the sample examined are shown ine fig. 2 for amall,
mediwm and large fish. These are based on samples of fillets
gxamined since 1983, fs can be seen there is a considerable
variation betwesen the fat contsnt of the small and large fish
particularly during the periods when the fab is at a madimum level
i.e. during the main auntumn and winter fisheries. During this period
the average differsnce betwsen large and small fish is about 104, For
this reason theg average fat content of a sample may not be meaningful
uwnless information on the relative guantities of fish in each size
category s provided.

The fat content therefore should always be coupled with some
information about the relative proportions of each size category or if
possible separate fat contents shonld be given for each category.

The method wsed in analysing fat content is one developed by Foss
Flectric, Denmark and is based on the extraction of fat from minced
fillets. v

Infestation rates of Hnisakic =Zp larvae in mackeresl

Mackerel, in common with most other types of fish, are hosts to a

number of differaent parasiles. The most ioportant parasites from a
conmercial point of view are the larval stages of the nematode worm
Andsaliis. The adult stages of these parasites are found in

warm—blooded animals — e.g. whales, dolphins and porpoises which fesd

on fish, Ani ig wvery resistant to extremes of tempesrabture and
can suwvive various processes including marinating. ALl larval
Anizalkis can be killed by subjscting individual fiah to temperatures

of 17 C for 24 howrs. On a commercial scale, freesing of commercial
block 4% lg) at -30 C for 1é& houws followed by storage at 12 C
Eilled nearly all larvae within 24 hours and any survivors within 1

weehk {(Gustofon 1753). The presence of live Aniszakis may ooouye in
fish which have not been properly cooked and may therefore cause
problems in humans. Im live 4ish the larvae are found anywhere on

the viscera but are mostly located in the mesenteries and the +atity
deposits near the rectum.  When the mackerel are dead the parazites
tend to burrow into the muscles of the fillets and encyst therse if

they cannot escape. Thie numbesr of larvae therefore found in the
muscles will increase as the Ltime increases between capture and
freezing. It is important thereforg that fish should be frozen to

the correct temperature as soon as possible after capture.

Mackerel werse examined to study the infestation rate of larval
nematodes betweesn Movember 1984 and March 1989, duwring the main
mackerel fishery off the Morthwest coast. Fish examined up to
mid~December had hesn previouwsly graded and frozen and the resulis can
be used as an indication of the extent of infestation of frozen fish.
Figh examined after thisz were frezh and ungraded and the results are
probably more representative of the normal population.
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“in all cases fish were opened and the larvaes were removed and counted,
after a careful search of the body cavity and various organs. Mo
cattempt was made to locate any parasites which had migrated into the
musiles.  However, in the initial stages of the investigation some
studies in this respect, using pepsin and hydrochloric acid digestion
methods, indicated that some parasites had alvready lodged themnmselves

! in the fillets and were not vigible to the nalksd sye. The results,
- therfore only give an indication of the total number of parasites

raesent in sach fish.
#

A total of &38 frozen graded mackerel and 454 fresh wungraded mackrel

were examined. Filsh ere also measuwred {(total length? because it has

been shown that in other species the number of larvag increasses as the
£ figh gets older and bigger.

Results

The resulis of all samples, showing the number of fish examined, the
percentage of fish infected with fnisakis the average number of
Anisabis present per fish and per infected fieh and the mavimam number

found per fish are shown in the following table.

~6é;;~"w~w~w~1;£;&£0n ‘ Number | % infected Average/ Average/ Maxima
: Examined fish _infected fish

ov(frozen)+ N.W. Scotland 201 . 65 6.4 9.5 -
ov/Dec(")+ n 194 62 6.9 12,4 -
lov/Dec(")+ " 280 70 8.0 11.1 -
i3 Dec N.W. Scotland 71 78 9.7 12.4 103
8 Jan Rhona 39 72 - 5.6 | 7.8 62
13 Jan Rhona 33 95 9.0 9.5 120
16 Jan Flannan Island 80 B4 X 11.2 115
22 Jan W.St.Kilda 20 80 5.0 6.2 17
Zéfﬁan Tory Island 22 .95 3.6 3.7 16
féi#eﬁ Tory Island 84 93 6.8 7.3 77
2 Feb Slyne Head 107 80 5.3 6.7 35

+hoes nobt include some large tish.

: Fig. 1 . Typical length distributions of catches, showing var*iatibns for selected months.




In general the majority of fish (70X have some level of infestation.
While the level of infestation may vary considerably in individual
fish (0-103% larvae per fish) the average number per fish from

ey

different samples only ranged from 3.7 to 12,4,

The average number of Anisakis fish {(non frozen) at different length
grotps shinaed no apparent incresase as fish bhecans larger. This is in
contrast to the case in herring where, hiowever, 1t has besnshown that

the average numher of parasites pressnt per fish incresses
consistently as fish get older and larger.

Average numbers per fish

Langth Group (cm) Number per ¥i§h
J0-~3 1.9
3233 bab
LR 8.5
AE-ET .6
g~ 5.9
A4 1 : Sed
’ D), 2.2 :
{4 4-47 8.37
46 5.0

Despite an extensive search of available literature no references
could be found to the levels of infestation of dnisakis in pmackerel
from other areas. It would appear, however, that sven though most
fish do contain these parasites the infestation rate pesr individual
fish may be low and if fish are guickly and properly frozen after
capture no dangers to human health should arise.
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