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THE IRISH HERRING FISHERIES IN THE TWENTIETH CENTURY -
THEIR ASSESSMENT AND MANAGEMENT

JoHN MoLLOY
Department of the Marine, Fisheries Research Centre

INTRODUCTION

For many centuries the herring fisheries throughout northern Europe have played a very important part in
the economic development of maritime countries. The reason for this is that the herring has been au extremely
important source of food for the populations throughout Europe, and the strength and prosperity of many
communities depended on the success of the fisheries. The herring fisheries themselves have fluctuated
considerably - periods of great abundance of shoals being followed by periods when shoals have been virtually
absent from the coasts.

In times of scarcity once thriving communities have become poverty stricken and there are many areas
along the coast of Ireland which still bear witness to fisheries which once flourished but have long since
ceased to exist. Perhaps the main reason why such fluctuations take place lies in the nature of the species
itself. The herring is a pelagic fish which swims in vast shoals. It is therefore liable to be caught in very large
quantities - to an even greater degree in recent times because of the development of modern fish detecting
equipment and because of the size and sophistication of modern vessels.

However, herring spawn in relatively shallow inshore water. The eggs are laid along the bottom where
they remain until they have hatched. Because of the unstable conditions, the eggs and newly hatched larvae
are very much at the mercy of the elements. A combination of unfavourable tides, weather or water
temperatures can quickly combine to generate a mass mortality over the entire spawning season. Fluctuations
therefore rapidly occur in the size of the populations and stocks can quickly be decimated. It has long been
recognised that the herring fisheries are based on what have been called 'races’ or 'stocks’ of herring. The
various fisheries which take place at different locations along the coast have always been considered to exploit
different races and it was usually assumed that there was little mixing between the different races. Herring are
known to spawn at different times of the year - usually in autumn or winter and the various ‘spawnings' occur
at well defined areas and at specific times.

At one time it was suggested that herring could in fact spawn twice every year. Another theory was
suggested, that spawning would occur in the autumn of one year but in the winter of the following year. Now
however it is known that herring generally spawn in the same place at the same time each year. We thus talk
today, for example, of the Dunmore East winter spawners or the Donegal autumn spawners or the Cobh winter
spawners - each area being associated with its own specific local race. The question of racial identity of the
stocks, their relationship to each other and the degree of mixing has been the subject of much investigation
since research on herring populations first began. The reason for this is easy to understand - it is not possible
to manage norring fisheries properly unless there is adequate knowledge about the location, extent and
distribution of the population on which the management is based.
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This paper describes the scientific research which has been carried out on the Irish herring fisheries since
the beginning of the twentieth century and also the management measures which have been introduced. As
regards management, it is important to distinguish between the measures which were introduced during the
period 1900 to 1979 and those which have been introduced from the early seventies until the present time.
The early measures were essentially regulations aimed at preserving law and order among fishermen in order
that various fisheries could be pursued without dispute. The recent measures are mainly concerned with
regulating the yearly catches which can be taken from specific fisheries in order to prevent over fishing and
excessive exploitation of the stocks. The current regulations also control the manner in which the yearly catch
is distributed among the fleets on a seasonal and area basis.

LONG-TERM TRENDS 1901 - 1990
The total catches taken from the herring fisheries from 1901 - 1990 are shown in Fig 1. This shows very
clearly the importance of the fisheries during the period 1910-1915 and the subsequent decline which took
place during the twenties and thirties. Catches were extremely poor from the late thirties to the early fifties.
but a revival began in the late fifties and extremely high levels were recorded during the seventies and
eighties. The value of the catches has fluctuated considerably, but it is interesting to compare the values for
the years at both ends of the time series and the year 1978 when the value of herring reached a maximum.

Year Total Catch Value Average Price
(tonnes) (IR) per tonne
1901 17,000 9,800 5.6
1978 277,00 8171,000 295.0
1990 53,000 8900,000 170.0

For the purpose of this paper the assessment and management of the herring fisheries are described in ten-

year periods. Within each period there is a brief description of the main fisheries, the important scientific
research and the management measures in operation.

HERRING LANDINGS

TONNLES (1000'S)
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Figure 1. Herring landings 1901 to 1990
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1901 - 1910

Fisheries and management

The average yearly catch during this period was approximately 17,300 tonnes, although the catches during
1909 and 1910 rose to about 27,000 tonnes. The main fisheries were off the Donegal coasts but, in other areas,
smaller ones were extremely important to the local communities. In an effort to improve and expand the
fisheries, the Congested Districts Board (CDB) had imported special teams of Scottish curers to train local
people to process the catch properly. As a result, Donegal 'matje’ herring (virgin herring maturing for the first
time) had acquired an excellent reputation on the German market. The main Donegal fisheries were centred
around Buncrana where considerable numbers of continental buyers assembled each year for the spring
fishing. Herring were barrelled and cured for the Russian and German markets and it was reported that in
some years 60 buyers were in attendance for the purchase of fresh herring for distribution throughout Ireland
and the Great Britain. The fleet, which until 1906 had been composed of sail drifters was gradually being
replaced by steam drifters of the ‘Zulu' type. The management measures in operation during this period appear
to have been confined to local bye-laws which were designed to preserve order between the traditional drifter
fleets and the boats which were employing ring nets. The traditional drift net fishermen were complaining
bitterly about the practices of the ring net fishermen who, they said, were ruining the fisheries by capturing
excessive quantities of herring and by interrupting the spawning behaviour of the shoals. There also appeared
to have been a conflict between trawlers and drift netters. As a result of this. bye-laws were introduced which
prevented trawling in certain areas off the coast within three miles of where drift netters were in operation.
These bye-laws also prevented trawling in certain bays and estuaries when herring shoals were known to be
present.

Scientific investigations

In the late 1890s the Royal Dublin Society (RDS) was concerned about the poverty of those communities
of fishermen along the southwest, west and north west coast. It appeared obvious that, if it was possible to
forecast the abundance and the appearance of the shoals, then the local communities would be in a better
position to exploit the fisheries to the maximum benefit. The RDS therefore in 1899 equipped a brigantine the
Saturn (220 tons) as a floating laboratory. The ship was anchored off Inishbofin during Summer and in
Ballinakill Bay during Winter. The laboratories on the 'Saturn' were equipped to accommodate a number of
scientists and samples of water and plankton were analysed. An elaborate system was established using the
steam cruiser, 'Helga', which regularly collected samples at specific stations all around the coast. Together
with the 'Helga', the 'Saturn' also had the service of five smaller boats of various sizes all of which were
employed in scientific research.

The organisation of the research and the management of the 'Saturn' were taken over in 1902 by the
Department of Agriculture and Technical Instruction and, in that year, the Inspector, the Rev. Spotswood
Green, was able to inform the Lord Lieutenant that he had started on important research on the natural history
of the herring and the causes which influence movements and abundance and, more importantly, ‘the
establishment or negation of identity in the personnel of the shoals which at different times forms the object of
fisheries'.

In 1905 the Department decided to contract out part of this work to the Ulster Fisheries and Biological
Association which was based in Larme. This body was therefore paid £100.00 per annum to examine the
skeletal characteristics of the herring with a view to identifying the various races of the fisheries. In 1906 the
Department became involved in a joint study with the Lancashire and Western Sea Board to locate shoals of
herring in the St George's Channel, and also began a study of the ages of herring using the new method
developed by the Norwegian Johan Hjort who had discovered the existence of winter rings on the scales ot the
fish. In 1907 the data collected from the plankton and water analyses were submitted to the International
Fisheries Council, which was the forerunner of the International Council for the Exploration of the Sea (ICES).
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1911 - 1920
Fisheries and scientific investigation

The average landings per year during this period were about 17,600 tonnes, with a peak of over 33.000
tonnes in 1911. After 1911, however, the landings declined rapidly - partly because of the 1914-1918 war
during which Lough Swilly was closed to fishing operations. This closure thereby seriously affected the
important port of Buncrana. At one time, before the closure of Lough Swilly, over 200 tonnes of fresh herring
were being shipped daily during the spring fishing while large quantities were also being cured at the Donegal
ports of Downings and the Rosses. This period also saw the disappearance of the last of the sailing craft,
which were ousted by the steam drifters. In 1910-1911 over 200 steam drifters from Ireland and the UK were
participating in the fishery at Buncrana. The management of the fisheries was similar to that in operation
during 1,01 1910.

Apart from the continual collection of the data on water quality and plankton composition there appears to
have been little scientific research during this period. The analyses of the samples by the Ulster Fisheries and
Biological Association appear to have ceased and no further mention can be found on the Saturn floating
laboratory or when it ceased to function. The most important event to occur during the decade was the
recruitment of G. P. Farran to the scientific staff of the Department. Farran, who enlisted in the navy during
the 1914-1918 war, was later to play a very important part in the history of herring research and subsequently
published many scientific papers which won wide international acclaim.

1921-1930
Fisheries and management

The average landing during this period was 11,000 tonnes. The catch, which declined during the previous
decade mainly because of the 1914-1918 war, revived temporarily in 1920 but subsequently slumped again.
However a considerable revival took place from 1925-1928, but again this was followed by a dramatic
collapse from which the industry did not recover for a further 25 years. The markets during the twenties
proved particularly difficult on the continent - largely because of disorders in Russia. The UK market was also
very poor because the Scottish fleet resumed fishing after the war. At the same time, because of civil
disturbances throughout Ireland, it was extremely difficult to organise the transport of fish from the port to the
market.

In addition to the marketing difficulties, the herring shoals themselves were less abundant and the ringers
were unable to catch them because they were remaining too far off shore. In the annual report of the
Department for 1929 it is reported that the fishermen became discouraged and began to neglect their boats. As
a result, many of the successful boats which took part in the fisheries during the previous years were
abandoned and in many cases fishermen who were unable to meet their loan repayments had their boats
confiscated by the State.

The main management measures were continued as in previous years. In addition, however, a bye-law
was introduced which prohibited herring fishing off the Donegal coast during the month of April. This was an

attempt to improve the quality of the landings by preventing the catching of herring which were in a spent and
poor condition.

Scientific investigations

In the early twenties the Department entered into an arrangement with the Dove Marine Laboratory
attached to Newcastle University whereby the Laboratory would age and analyse samples of herring from
Donegal supplied by the Department. These analyses were undertaken by Storrow, who reported that the
scarcity of herring off Donegal at that time was caused by the absence of recruitment of young herring. It was
however forecast that the 1924 year class, which was unusually strong, would produce a good fishery in 1927.
The prediction proved correct - the 1927 fishery being the most successful for a number of years. However the
following seasons proved disastrous and the stock off Donegal appears to have collapsed dramatically within a
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few years. The results of these investigations are contained in the annual reports of the Dove Marine
Laboratory, 1921-1931.

During this period three important papers about Irish herring fisheries were published. In 1930 Farran
made the first attempt to predict abundance of the main Donegal herring stock by calculating the survival rate.
To do this he calculated the relative abundance of the various year classes as deduced from the age
composition of the samples. However he recognised that without some knowledge of the strength of the
incoming recruiting year class his conclusions would have little benefit to the industry. In 1928 Farran
published the results of his studies on the racial composition of the stocks off Donegal, concluding thar there
were in fact two main stocks - the main spring spawning stock which was exploited by the Buncrana fishery
10-40 miles off shore and a second autumn spawning component which was mainly exploited in the inshore
fisheries off the west of Donegal and in Donegal Bay. This is the opposite to what it is today.

Farran also considered that the boundary between the spring spawners and the Irish Sea stocks was marked
by a line drawn roughly between Malin Head, Co. Donegal, and Skerryvore, Scotland. This line divided the
strongly saline oceanic water which was rich in plankton from the fresher less saline water from the Clyde and
the Irish Sea. In addition he also used the results of Storrow's analyses to calculate the growth rates of herring
and, in 1928, he published a paper in which he described the annual growth rates of the herring from the Irish
Sea.

1931-1940
Fisheries and management

The average annual catches slumped to about 3,000 tonnes. The period throughout Ireland and also
throughout the UK was an extremely depressed one for herring fishing. All the major markets had virtually
disappeared and, in 1935, there was large scale dumping of herring along the Donegal coast. There was
considerable agitation between Irish and Scottish fishermen and processors along the Donegal coast because
Scottish vessels, mainly from Ayr, were fishing off Donegal but returning with their catches to the UK ports.
As a result of this the Donegal processors were unable to compete. In 1933/34 no boats attended the Buncrana
fishery compared with over 200 some twenty years previously.

The management measures were largely the same as those in the previous decade although the bye-law
which prohibited drifters from working within three miles of the Donegal coast was repealed. There was,
however, a suggestion to make a bye-law which would prohibit all herring drifting off the Donegal Coast
during April and May. This was because of the presence of large amounts of small herring in the catches
during those months. However this was not introduced because of the lack of scientific information on the
likely affects on the stock that such a measure might have.

Scientific investigation

During this decade the herring population off the Donegal coast appears to have reached a very low level.
The analyses of the samples carried out by Storrow and by Farran were continued, and recruitment of young
fish seems to have continually failed. In 1939 it was reported that over 16% of the fish landed around Donegal
were over 10 years old. Farran, apparently in response to speculation that the low catches of herring may have
been related to changes in growth rates and that because of this the mesh size of the drift nets may have been
no longer appropriate. studied the condition factors of herring from various places (Farran, 1936). In 1938 he
published perhaps his rhost famous paper in which he concluded that it was possible to distinguish between
herring from autumn and winter spawning races at any time of the maturation cycles by comparing the sizes
and number of their ova. He concluded that, on average, autumn-spawning herring had 25% more eggs than
winter spawners at the same size - but that the eggs of the autumn spawners were considerable smaller. He

also calculated the relationship that exists between the number of eggs produced by individual herrings and the
length and the weight of the herring itself (1938).
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1941 - 1950

The average annual landings during this period were around 4,000 tonnes. Again the decade was
dominated by the depressed state of the markets. A revival, expected to occur when the Second World War
ended in 1945, failed to materialise. Apart from an unexpected substantial fishery which took place off
Kenmare in 1947 and which boosted the landings for that year, the fisheries continued to be very
disappointing. No changes appear to have taken place in the management during this period.

Although sampling of herring was continued the results were not published. The arrangement whereby
the Dove Marine Laboratory provided an analysis of the samples was discontinued. Farran:in 1941 published
a description of the various Irish herring fisheries from 1921-1941 in which he described the biological

characteristics of the different races. After his retirement in 1946 scientific investigation on herring ceased for
a number of years.

1951-1960
Fisheries and management

The average annual catch for this period amounted to 8,500 tonnes. However the total catches increased
consistently throughout the decade from about 4,000 tonnes in 1951 to over 21,000 tonnes in 1960. The
increase in the Irish catches was initially due to a successful fishery off the south east coast by the UK drifter
fleet. Increased catches from this area in the fifties were also made in a fishery developed by the German and
the Dutch trawler fleets. These successful fisheries attracted Irish trawlers and, for the first time ever, the
main catches by the Irish fleet were taken by 'bottom trawlers' rather than by the traditional drifters. At the
same time the Donegal fleet also increased its landings due to improved markets and the establishment of a
fish meal factory in Killybegs in 1952. The increased catches throughout the country were largely helped by
the influx of new boats built and financed by Bord Iascaigh Mhara (BIM), which were specially designed for
herring fishing.

The management of the fisheries remained unchanged throughout. This was however the last decade in

which vessels were able to pursue 'free fishing', that is, where the only limiting feature was the ability of the
market to absorb the catch.

Scientific investigations

Sampling of the catches by the Department was resumed in 1956 when a scientific programme was
initiated for the herring fishery at Dunmore East. The aim of this programme, which broadly speaking remains
Fhe same today, was to estimate the maximum sustainable yield for the fishery for each year. This in itself
involved the study of both the natural and fishing mortality rates and the estimation of the total population
size. As there was no direct method of estimating the abundance of the total population, an indirect method
using the catch rates of the boats was used. It was assumed that the stock or population would be directly
related to the catch per unit effort - the effort in this case being taken as the number of fishing nights. In 1960
the ICES became concerned at the rapid development of the fishery off the south-east of Ireland. The
available biological information obtained from preliminary studies indicated that the resource was quite small
and would not be able to withstand any substantial increase in effort. Accordingly in 1960 a working party
was convened in London of scientists who were carrying out research on the herring fisheries south of Ireland.
As a result of this a comprehensive research programme was drawn up for the area (Anon., 1960). Among the
topics selected for further study were: .

1. An expansion of the sampling programme of the adult catches.

Increased study of the area of distribution of the stock - particularly that of the distribution of

the juveniles - using beach seines.

The introduction of larval surveys to monitor the size of the stock.

4. Increased study of meristic characters (vertebral counts, otolith characteristics) to identify
racial components within the main fishery.

w

John Molloy: The Irish herring fisheries.

The results of these early investigations were presented to the industry though a series of trade papers
issued each year by the Department and published through ICES (Bracken, 1960).

1961-1970
The fishery

The average annual catch during this period was 19,100 tons. The annual catch dropped dramatically
after the high level reached in 1961. The decrease was partly due to the absence of the expert Northern Ireland
boats from the fishery at Dunmore East. However, the fisheries recovered during the late sixties and the catch
in 1970 reached over 45.000 tonnes. A number of factors contributed to the dramatic increase in the carches.
The fisheries in the North Sea were becoming depleted with the result that continental fleets and buyers,
particularly those from the Netherlands, were turning to Ireland for supplies. Prices began to increase
spectacularly thus attracting an increasing number of good second-hand Scottish vessels which entered the
fleet. In a very short time therefore the Irish herring fleet, now using paired midwater trawls as the standard
herring gear, became exturemely efficient.

Towards the end of the decade, in April 1969, a fish meal factory was established at Momnington. Co.
Meath. The factory, originally intended to exploit the stock of sprats and sand eels which were thought to
exist in the Irish Sea, was to play a significant part in the development and subsequent decline of the east and
south coast fisheries for the next ten years.

Management

The first half of the decade saw a continuation of the 'free fishing' of previous decades and of the existing
bye-laws. However, the increasing catches during the second part of the decade, particularly those off
Dunmore East, began to create some concern among many facets of the industry. Fishermen and buyers were
particularly concemned about the fisheries at Dunmore East which exploited the spawning or 'mazy' herring.
Although the industry was geared to dispose of much larger quantities of herring than previously, because of
the advent of large numbers of Dutch and German luggers and increased shore processing facilities, there were
occasions in the late seventies when catches exceeded the market requirements.

Rather than land large quantities of herring at reduced prices, the industry, mainly through the fishermen’s
co-operatives, introduced a series of voluntary measures aimed at reducing the catches and eliminating 'gluts’.
Boat quotas were introduced in the mid-sixties which restricted the nightly catches for each vessel. The
number of boats permitted to fish each night was limited. On the south coast landings were permitted only at
certain periods at either Dunmore East or Cobh. No fishing was permitted at weekends and no fishing of
herring was permitted if the catch was to be used for the production of fishmeal. Again it must be emphasised

that this was the first time that management measures were introduced whose purpose was to reduce the total
catch and thereby reduce the level of fishing mortality.

Scientific investigations

The period 1961-1970 saw a considerable expansion in the level of scientific research. Along the south
coast most of the programme outlined as a result of the meeting of the 1960 ICES working party was in fact
carried out. However, regular sampling of the catches along the Donegal coast was not resumed until the mid-
sixties (Bracken, 1964). The resumption was in fact expedited by the appearance of the highly abundant 1963
year classes in the Donegal catches of 1966 - which caused the Donegal processors to complain to the
Department about the poor quality of the herring in the area.

The first estimates of the maximum sustainable yield of the Dunmore stock were published by Bracken
and Burd (1966) who concluded that, under conditions of constant recruitment, catches of between 12,000 and
15,000 tonnes per annum could be maintained. In 1969 the present author, having studied the fishery after a
period when it had expanded considerably, concluded that at that time when recruitment was high the
maximum sustainable yield could be set at around 22,000 tonnes (Molloy, 1968). Shortly afterwards the
results of a Dutch study published by Corten (1972) suggested that. while catches of 22,000 tonnes could be

7
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maintained if recruitment remained high, the desired catch level under conditions of normal recruitment might
be considerably lower.

Apar} ffom the monitoring of stock from the main fisheries, investigations were also carried out on otolith
charactenst1c§ as means of stock identification (Wood and Foster, 1966), spawning behaviour (Molloy.
1970a), parasite i'nfestation rates, (Molloy, 1970b), and fat content (Molloy and Cullen, 1981).

The dechpe in the North S:ea .ﬁsheries which occurred during the seventies had attracted increased interest
froxp thq Continental fleets, principally the Dutch, in the fisheries around Ireland. ICES were concerned about
a diversion of effort to these areas and, in 1969, established a working group to examine the state of the
herring stocks around I.reland: The results of this working group (Anon., 1969) had a considerable effect on
the d_evelo_pment of the herring fisheries for the following ten years. The fisheries around Ireland were
classified into stocks according to the existing ICES statistical aeas (Fig 2). As a result of this the
assessments of the stocks were made on an area basis which were not in accordance with the geographical
distribution of either the stocks or the fisheries themselves. The Irish herring fisheries were classified into the
following assessment units: 1 Division VIa; 2 Division VIIa - excluding the southern part; and 3, the southern

part of ]?msxon Vlla together with Division VIIg. No assessments were carried out on the fisheries or stocks
in Divisions VIIg or VIIj.

.

g i
Vit \1 ﬁr. X

I B

Figure 2. ICES Fishing Areas
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1971 - 1980

The fisheries

The average yearly landing during this decade was 32,500 tonnes with a peak of 48,000 tonnes in 1972.
The decade was one of greater prosperity for the herring industry with high prices for fish reflecting the keen
market demand. The decade also saw an expansion of the fisheries. The traditional fishery off Dunmore East
expanded westwards with increased landings being made at the west Cork and Kerry ports of Castletownbere,
Dingle and Fenit. The fishery off the Donegal coast also expanded, with substantial quantities of herrings
being taken off the Mayo and Galway coasts and the emergence of Galway and Rossaveel as important herring
ports. The Irish Sea Fishery which had remained dormant for many years also revived and Howth once again
became an important herring port during the months of August and September. However, the increased
catches on the south coast had been effected by a very high increase in effort and it became noticeable,
particularly in the latter part of the decade, that the catches per effort were in fact decreasing - indicating a
decline in the stock size. The fishery off the Northwest coast appeared to be able to withstand a greater fishing
intensity and did not cause any undue concern.

Management

During this decade the management of the fisheries became very closely linked with the assessments of
the stock sizes and the subsequent scientific advice about the yearly catch or total allowable catch (TAC). The
fisheries, before Ireland's entry into the EEC, were managed by the North East Atlantic Fisheries Commission
(NEAFC) and this body was responsible for the establishment of the quota regime and the allocation of the
total quotas on a national basis.

The first management measure introduced by NEAFC prohibited the use of the purse seine as a method of
capturing herring in the Celtic Sea. This measure, introduced in 1974, was designed to prevent any escalation
of fishing effort in the area which might have resulted from the entry of Scottish fleets into the fishery. In this
decade NEAFC also introduced regulations banning the direct fishing of herring for fishmeal purposes,
imposing a minimum size on herring landed (20 cm) and also a minimum mesh regulation.

The establishment of yearly TACs became an accepted feature of the fisheries and the TACs set by

NEAFC and subsequently by the EEC for the various fisheries since 1974 are shown below.

The TACs for the various fisheries (Celtic Sea, Div. Vla and the Irish Sea (Div. VIlIa) decreased each year
until the fisheries in both Div. VIa and Celtic Sea were finally closed. The catches for those areas (Div. VIIb
and Div. VIIj), for which no scientific advice was available, were regulated by precautionary TACs - the
figures being estimated on the basis of the average catches in recent years. These precautionary TACs were
designed purely to prevent misreporting of catches to these areas from adjacent areas and also to prevent any
increase in fishing effort in areas where no stock assessments had been carried out .

Scientific investigation

In the early seventies ICES established the herring assessment working groups on an annual basis. Yearly
assessments on the state of the stocks of all the major fisheries were carried out and advice given on the
appropriate catch level for each fishery.

There was a considerable difference between the state of stocks in the two major Irish fisheries. In the
Celtic Sea the decline in catch per effort continued and there was a dramatic increase in the fishing mortality
rate and a fall in recruitment. The decrease in recruitment was believed to be partly as a result of the increase
in catches of juvenile herring which were being taken in the industrial fisheries in the Irish Sea. The
assessment carried out each year indicated a decreasing stock size, eventually leading to a recommendation in
1977 that the fishery should be closed. The rate of decline in the Celtic Sea stock was far faster than
estimated. The actual decrease in catch per effort had been underestimated by failing to allow for the rapid
increase in the efficiency of the vessels participating in the fishery. In addition, the collapse in recruitment
went unnoticed for a number of years due to the absence of young fish surveys.
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TAC for herring fisheries 1974 - 1991

ICES Divisions

Year Vla VIIb Celtic Sea VIJj Vila
1974 - - 32 - -
1975 155 - 25 - -
1976 136 - 10.8 - 12.0
1977 64 - 0 - 13.2
1978 64 - 0 - 9.0
1979 0 - 0 6 9.9
1980 0 7 0 6 10.0
1981 70 7 0 6 3.8

VIaN VlaS + VIIb Celtic Sea + VIIj VIIa

1932 70 11 8 3.8
1983 70 12 8.; 3.8
1984 64 12 13 4.0
1985 56.5 14 13 5.0
1986 519 17 17 6.3
1987 497 17 18 4.5
1988 49.8 14 18 10.5
1989 58 20 20 6.0
1990 75 17.5 17.5 7.0
1991 . 62 27.5 22 6.0
1992 62 29 22 7.0

On the other hand, the fishery in Div. VIa conducted by the Irish fleets did not show the same alarming
rends. The results of the Irish scientific investigations did not indicate any apparent decline in catch per
effort, nor any increase in mortality rates and there was no obvious scarcity of herring. However, this was in
marked contrast to what was happening in the major fisheries conducted in the northern part of the area by the
Scottish, Dutch and Norwegians fleets. In this area both the scientific investigations and observations from
fishermen indicated a serious decline in stock size and, as a result of this, the ICES working group advised in
1979 that the fishery in the entire area Div. VIa should be closed.

In the fishery in the Irish Sea (Div. VIIa) the scientific evidence again indicated a serious decline in stock
size. The ICES working group however did not consider it to have fallen to such a low level as to justify
closing the fishery.

During this decade it was not possible to assess the state of the stock in the other ICES areas around
Ireland - Div. VIIb and Div. VIIj. No advice on catches based on scientific evidence was therefore given for
these fisheries and precautionary TACs based on recent catch levels were introduced.

The level of scientific investigation of all Irish fisheries increased substantially during the seventies.
Perhaps the greatest advance came as a result of the introduction of new sophisticated mathematical models
which enabled rapid assessment of stock sizes to be carried out. The herring larval surveys in the Celtic Sea
were resumed in 1979 and were expanded each subsequent year. These surveys provided indications of the
size of the autumn and winter spawning components and the results were described by Grainger et al. (1984).
These surveys also gave valuable information on the timing of spawning and on the location of the main
spawning areas. Young herring surveys were also carried out in the Irish Sea in an attempt to provide
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information on the recruitment pattern of the herring stocks both in this area and in the Celtic sea (Molloy and
Corten, 1975).

Grainger (1976) carried out a statistical analysis of the herring population off the west and southwest of
Ireland by comparing a number of meristic characters. These conclusions were later used to justify the
creation of new herring management units, as they showed that there was little biological difference between
the Donegal and Galway or Fenit herring.  Grainger (1978) also carried out a study on the long-term
fluctuations of the herring populations off the west of Ireland. In this study, a comparison was made between
catches, as an indicator of population strength and temperature and salinity observations. A major study was
also carried out on the herring fisheries of the Irish Sea, partly funded by the EEC and partly by the Irish and
Northern Irish governments. This study (Anon., 1979) issued a series of recommendations about future
research requirements and management measures for the area - many of which were largely ignored.

1981 - 1990
Fisheries and management

The average annual catch during this period was approximately 36,900 tonnes - the annual catch in 1990
however reached a record high level of over 52,600 tonnes. The main fisheries in Div. VIa and in the Celtic
Sea were re-opened early in the decade and the catches increased in each subsequent year as the TACs were
increased with the recovery of the stocks. The re-opening of the fisheries, however, brought about a whole
new management era in which the catches were controlled on a seasonal basis and also by individual boat
quotas.

The re-opening of the fisheries also saw a transformation in the whole marketing system. The closure of
the fisheries in the North Sea, and also around Ireland, had produced a dramatic decline in the demand for
herring. When the fisheries were eventually re-opened there was little demand for the traditional cured herring
which had been the backbone of the industry for centuries. The demand during this period was mainly for
frozen herring for the German market either as rollmop or marinates, or for the Japanese roe market. The
development of fisheries - mainly in the Celtic Sea and in Div. VIIj for the Japanese roe market - have brought
about specific management problems which have proved difficult to solve.

Scientific investigations

The scientific investigations during this period were almost exclusively directed towards the ICES
working groups, which continued to meet each year to provide advice on catch levels. Larval surveys, which
were started on the south coast in 1979, were also extended to the north-west coast (Molloy and Barnwall
1988). The re-opening of the fisheries came as a result of scientific evidence which suggested a recovery of
the stocks. However, the reopening came in different circumstances for both the fishery in Div. Vla and in the
Celtic Sea.

The recovery of the fishery in Div. VIa came as a result of evidence provided by Scottish larval surveys
which suggested a substantial rebuilding of the spawning stock. The fishery was reopened in 1981. However,
Irish scientists were not convinced that the fisheries in the southern part of Div. Vla, which were mainly
exploited by the Irish and Dutch fleets, were exploiting the same herring stock as those in the Minches of
Scotland and in the northern part of Div. Vla. It was argued that the fisheries in Div. VIIb, which had become
quite important during the closed period, were biologically similar to those in the southern part of Div. Vla.
The biological evidence to substantiate this was accepted by the ICES herring working group in 1982 and a
recommendation was passed to create a new management unit. This new unit is shown in Fig. 3.

Recovery of the Celtic Sea stock was considerably more difficult to demonstrate. The larval surveys did
not show any increasing trends from 1973 to 1983, and the fishermen were extremely sceptical about the
continuing scientific evidence which claimed that the stocks were still at a low level. The situation in the
Celtic Sea was unlike that in the Northwest where the fleets could legally take substantial quantities of herring
from Div. VIIb and where the fleet had developed the mackerel fishery as a viable alternative to the herring.
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In fact, large numbers of boats, which had traditionally fished the Celtic Sea stock, suffered severe hardships
because of the closure, and the legitimate fishery in Div. VIIj was not really a viable alternative.

Although the scientific evidence to justify a re-opening of the Celtic Sea was not very convincing, a
proposal was made in 1982 to combine the management units of the Celtic Sea and Div. VIIj and to allow
some limited fishing in the expanded area. There appeared to be sufficient scientific data to justify an
amalgamation of the two areas, and the proposal was agreed by ICES in November 1982. The new
management area (Fig. 3) also included ICES Divisions VIIh and VIIk - these Divisions being included by the
EC to prevent any misreporting of catch to areas where no restrictions were in operation. The reopening of the
fishery, however, did not take place until after a protest movement by the fishermen. This resulted in a serious
blockade of the major ports, protest fishing in illegal areas and the consequential imprisonment of a number of
fishermen. Happily, the larval surveys in the years following the re-opening showed a significant increase and
confirmed the recovery in spawning stock. The results of the larval surveys are shown in Fig. 4.
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Figure 3. Herring management units

Fecundity investigations were carried out on the major stocks and the results reported by Molloy (1979
and 1983). It is interesting to note that the fecundity/length relationship determined by McArdle (1982, 1983)
for the Donegal autumn spawners was practically identical to that calculated by Farran for the same stock over
fifty years previously. Changes in growth rate were also investigated by Molloy (1984). There was evidence
to demonstrate a significant change in average length per age class for Celtic Sea herring over the 1958-1988
period. However, these changes could not be related to changes in stock biomass and could not therefore be
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shown to be density dependent. It is possible that environmental factors may have had a greater effect than
population density on growth rates. Growth changes also occurred in the herring off Donegal, and a 20%
decrease in the average weight of herring took place during the last few years of the decade (Anon., 1990).
Considerable investigations were also carried out by King (1981) on the racial separation of herring population
using genetic analyses of enzyme polymorphism and muscle protein differences.

Management

As mentioned earlier, the reopening of the fisheries in the early eighties brought about the introduction of
a whole new management concept. Fishermen were now faced with the reality that no longer would they be
allowed unlimited catches which could be taken whenever they liked. Management committees composed of
representatives of the fishermen and of the processors were established to ensure that the total carch was
divided out equally among the different sections of the industry. In spite of the fact that the agreed TACs
increased nearly every year since the fisheries were established, there has always been difficulty in
maintaining the total catches below the agreed level. The main difficulty appears to have been the capacity of
the fleet, both in numbers of vessels and in efficiency. The potential catch of the fleets is now far in excess of
the TACs.
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Figure 4. Larval abundance as indices of spawning stock

The management committees have therefore had considerable problems in fulfilling their functions, which
can broadly be defined as ensuring:

That the TAC is not exceeded.

A continuity of supply for the processors.

That landings are made when the herrings are at their maximum value.

An equal share of the TAC among the different types of vessels participating in the fishery.

el S
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The first three functions can in principle be met by the introduction of regulations which conrrol the effect
of fishing activity in each area, the ports at which herring can be landed, the time of the weck at which
landings can take place, and the amounts which can be landed in a given time period - e.g. month or week.
The season is finally closed when the overall TAC figure has been reached. The greatest difficulty that the
management committees face. however, is endeavouring to divide out the TAC between the individual boats
in such a way that each vessel gets an equitable amount. Within the fleets participating in the various fisheries
there is a vast diversity of types of vessel - ranging from large 170 ft (52 m) factory trawlers over 1500 HP to
vessels with refrigerated sea water tanks (RSW boats), to small 60 ft (18 m) boats only capable of carrying
loose or boxed herring. Many systems have been tried to ensure an equitable distribution of the TAC.
including dividing the TAC according to ratios based on vessel length or horsepower or financial repayments.
No accepted solutiion has yet been found. and the absence of a solution has lead to many abuses of the system.

Problems of the roe fisheries

The problems in managing the division of the overall TAC have been accentuated by the development of
the 'roe' fisheries., Export of roe in 1990 amounted to over 2,200 tonnes valued at over £9.6 million
(Barnwall, 1989). The market for good quality roe demands that herrings are caught immediately before
spawning. This is at a stage of their development when shoals are slow moving and densely packed and
therefore very vulnerable. Very high catches and subsequently very high mortalities can therefore be quickly
generated. The development of the roe fisheries has coincided with a period when there has been a poor
demand for other types of herring. A practice has therefore arisen whereby large quantities of herring, which
are considered unsuitable for the Japanese roe market, are 'slipped’ and discarded at sea. This wastage. which
takes place mainly in the initial stages of the spawning season, can be reduced by the inmoduction of
experimental fishing and this has been done successfully on a number of occasions.

In an effort to ensure that the shoal are given some protection during spawning, a system of three closed
'boxes’ has been introduced into the Celtic Sea Fishery (Fig. 5). Selected spawning grounds are closed to
fishing for a fortnight every season. Only one ‘box' is closed every season and the closures rotate so that each
box is only closed once every three years. The boxes have been selected on the basis of the results of the
larval surveys and from information supplied by fisherman about the Iocation of the spawning beds (Molloy,
1989). The ICES Working Groups have suggested that serious consideration should be given to extending this
type of conservation measure to other fisheries where spawning herring are exploited.

82°30 @, P 52°30°
~
& =

&

W Q
NN A
2~3 ._@
52
;/

' o —|57°
= X >
5 J - TR
-
A B &\, Automm srpwners
31°18° E
| | % YWinter sr:fr‘.wv\rrs
1
51° - i s1°
i
1° 10° 9° 8° 7° &° 5°

Figure 5. Boxes closed to fishing during peak spawning times

14

John Molloy: The Irish herring fisheries.

CONCLUSIONS

It is obvious that the future development of the herring fisheries will take place within very tight
management constraints - which will depend greatly on the level and accuracy of scientific advice. The
agreed TACs for 1992 will permit legal catches of over 55,000 tonnes which, if reached, will constitute a
record catch level. The high agreed TACs assume high stock levels within the various fisheries. However, it
is now clear that herring stocks are constantly fluctuating and that from time to time (even apart from any
fishing activity), changing environmental conditions will inevitably lead to decreases in stock sizes.

It is extremely important therefore that the level of herring research should be maintained so that changes
in stock sizes can be quickly detected. It is equally important that the resulting management measures should
be sufficiently strong to ensure that catches should be in line with the scientific advice and that adequate local
protection measures can be quickly introduced if necessary.

Although considerable investigations have been carried out over the years on the subject of the real
identity of the various herring components, there is still a lack of information about the degree of mixing
between the various herring from the various fisheries. In an attempt to investigate this problem further, a
tagging exercise was carried out during July 1991 in which approximately 20,000 herrings were tagged off the
Isle of Man and off the north coast of Mayo. The results of this exercise should help to identify the migrations
of the various populations.

Perhaps the main method of stock assessment in future years will involve the use of acoustic surveys.
Such surveys have been carried out in the Celtic Sea and Div. VIIj each year since 1989 and give a direct
estimate of the abundance. The rapid improvement in detecting equipment means that acoustic surveys will
play an increasing part in stock assessment in future years.

The importance of the herring fisheries within the whole fishing industry cannot be over emphasised. It is
imperative therefore that the present level of research and management is maintained if the stocks are to be
rationally exploited in such a way that the maximum benefit can be obtained for the whole herring industry.
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