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1 Introduction

Motivation

Today, climate change is considered a prime concern when it comes to the
future management of the World’s fisheries resources. In the 2005 review of
global fisheries resources from the Food and Agriculture Organization of the
United Nation (FAO) climate variability and its potential impact on fisheries
received special attention.’ In modern fisheries, the climate is seen as a high-
ly important factor influencing the overall fluctuations of many fish stocks.
One of the problems facing fisheries managers is the task of distinguishing
between the pressure caused by fishing and climatic variability, when analys-
ing changes in modern fish stocks. Moreover, with the pressing issue of pos-
sible global warming, knowledge of the past effects of climate change may
provide information for the management of future fish stocks. As worded in
another recent publication from FAO; ‘The dilemma is how to cope with the
uncertainty of future climate changes. Lessons from the past seem a good
place to start’.? Even if managers cannot simply project past trajectories into
the future, lessons from the past still seem one way of informing us about
the future of ecosystems.

This book presents an investigation of how natural variability in the North
Atlantic area, and more specifically in the North Sea, may have affected the
productivity of North Sea herring stocks and the recruitment of fish egs and
larvae into these. An assessment of this factor is made possible through in-
depth studies of the temporal and spatial variations in North Sea herring
fluctuations from the pre-statistical era, when marine science was still in its
embryonic stages.

We also need to look to the past to increase our understanding of society’s
interaction with the environment. In current debates on environmental is-

1 Csirke and Vasconcellos, Marine fishery resources.
2 Sharp, Future climate change.
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sues, the starting point or baseline for scientifically-based arguments is often
the time when a specific method or instrumental signal was first recorded. In
the area of fisheries, the baseline for modern research is often no more than
a generation, thus leaving the more distant past shrouded in darkness. This
book proposes that marine environmental history is a means of shifting the
baseline further back in time, shedding light onto past marine ecosystems in
order to gain a better perspective on present ecosystems. This is also a way
of eliminating unsubstantiated claims that everything was better in the past.
One such urban legend originates from 12th century Danish chronicler Saxo
Grammaticus, who stated that there were so many herring in The Sound that
the fishing vessels would get stuck and that the herring could be fished with
bare hands.3

As this study will demonstrate, we may also stand to increase our under-
standing of human interchange and collaboration in a seemingly cutthroat
competitive industry like the fisheries. Quite unlike modern fisheries man-
agement, collaboration in the early modern Dutch herring fishery abided
virtually the same fishery laws for three centuries. Working on the basis of
these regulations, the fishers cooperated within a highly sophisticated infor-
mation sharing system.

Moreover, herring was an important natural resource for the countries
surrounding the North Sea, and salted herring was one of the principal com-
modities in the inter-European trade in the early modern period. Yet, this
study is the first to apply environmental history to the North Sea herring fish-
eries in the period 1600-1860. To this end, an assessment was made of how
the natural availability of herring influenced the development of the various
herring fisheries.

This study introduces the concept of relative spatial potential, to describe
how the different competing shore-based and high seas fisheries were highly
dependent on the spatial variability of herring, which changed greatly over
the course of approx. 250 years. In some periods, spatial variability favoured
various shore-based fisheries, while at other times the spatially independent
Dutch method of herring fishery was in a privileged position.

Through the construction of the World’s longest-spanning time-series for
catch per unit effort, CPUE facilitates an assessment of the influence of catch
rates on the overall development of Dutch herring fishery. In the century be-
tween approx. 1550-1650, The Dutch Republic was the most modern econ-
omy, and Europe’s leading trading nation. Yet during the same period, the
Dutch herring industry absorbed more capital, and employed just as many
men and ships as did the merchant fleet.# Over the next 200 years the glory

3 Saxo, Saxos Danmarkshistorie, p. 17.
4 De Vries and Van der Woude, The first modern economy, p. 266.
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of the Dutch herring industry gradually faded, and historians have sought
to explain this development ever since. This is the first analysis of the role
of the environment in this downfall. Moreover, this marine environmental
study makes up a general assessment of the supply side of the European her-
ring sector and presents an overview of the patterns of trade and consump-
tion for salted herring.

A final motivation of this study is that the approach, methodology and an-
alytic tools applied in the analyses are interdisciplinary in that they attempt
to bridge the gap between the two cultures, natural science and the humani-
ties. In an attempt to create a synthesis between the environmental and so-
cietal changes affecting the herring fisheries, chapter 11 proposes a coherent
system for the exploitation’ of herring between 1600-1860. In this system of
herring exploitation, the fisheries developed within a relationship between
the spatial and temporal availability of resources, but did so within a broader
historical and environmental context.

This is discussed in the synthesising chapter 11, where the fusion of driv-
ing forces in the natural environment and human society leads us to address
three main overarching questions of this book:

Problem; three questions

In short, the purpose of this study is to increase our understanding of the
driving forces behind pre-modern resource exploitation. Within this frame-
work, the objective is to distinguish between human and natural factors im-
pacting the marine ecosystem, through the analysis of relevant sets of his-
torical source material.

We can thus formulate a starting point on the basis of three overarching
questions.

1. What were the main forces stimulating change in the exploitation of
North Sea herring during the period between approx. 1600-1860. In other
words, what were the dynamics® of this particular historical system?

2. Which role did the natural environment play in this regard?

3. What caused the long-term decline of the Dutch herring fisheries?

5  ‘Exploitation’ is defined as the utilisation of a natural resource.
6 Dynamics are defined as "the forces that stimulate development or change within a system
or process’. The Concise Oxford Dictionary, (1999).
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Sound science, including historical science, is issue-driven. When the issues
involve interaction between natural systems and human society, we must in-
corporate methods from the human as well as marine sciences.

This is not unproblematic and the two types of science often lead sepa-
rate lives. Some fifty years ago, physicist C.P. Snow lamented this fact, when
coining the term the two cultures, the natural sciences and the humanities,
operating in separate intellectual worlds.® Since then, the differences have
most likely grown greater in many ways. In recent theoretical works on his-
torical science, it has even been claimed that there are absolute differences
between natural sciences and history. English historian Arthur Marwick stat-
ed that ‘...there is a fundamental difference in the subject of study: the natu-
ral sciences are concerned with the phenomena of the natural world and the
physical universe, while history is concerned with human beings and human
societies in the past. There is a difference in the phenomena studied, and
these phenomena are very different in character.”

Issues involving man’s interactions with the environment transcend this
‘fundamental division® of the two cultures, so how does one go about solving
this problem as a historian?

A source is a function

First of all, we need to establish the status of history as a science. Within the
continental European tradition, it is common to view history as a science, in
the same way as medicine, physics, geology and biochemistry are sciences.
Within the Anglo-American world though, this is more problematic. Part of
the problem arises from what has been called an eccentricity of the English
language, by which the term ‘historical science’ does not have the same con-

1 Snow, De to kulturer.
2 Marwick, New Nature of History, p. 248.
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notations as for instance natural science. In Danish, and German this is not
a problem, since Videnskab, or Wissenschaft, can be both historievidenskab
(historical science) and naturvidenskab (natural science).3

A more serious aspect of the problem, which also holds sway in some
corners of European continental historical science, is the view held by some
historians that the practice of history bears more resemblance to literary con-
ventions, or that it is merely a craft enabling the historian to tell stories. The
study of the past is the study of something that no longer exists. This poses a
logic problem, and some feel this invalidates the practice of history as a sci-
ence, since there are problems with regard to subjectivity, bias and the repre-
sentativity of sources, which are ‘leftovers’ from the past.

This view is espoused in influential writings by various sources, such as
English historian Keith Jenkins.4 It is also a central argument in two articles
in a recent issue of leading Swedish historical journal, Historisk Tidskrift.s

In this study, the words history and historical science are both used, as
the latter underlines the assertion that the study of history is just as much
a science as is natural science. As the following chapters will demonstrate,
marine ecology and history share the same fundamental scientific challenges
such as uncertainties, error and problems of subjectivity in the methods used
to select data.

Within the field of history, the challenge of overcoming these problems
has been addressed by Danish historian Paludan, who states that any scien-
tific problem should be addressed by way of a series of transparent hypoth-
eses.® These hypotheses are used as guidelines when collecting and analys-
ing data, which in the field of history normally involves written documents.
However, the sources used are merely sources, or data, insofar as they serve
to test the hypothesis. The data can either serve its purpose well or not, but
fruitful interaction between the historian and the data will result in an inter-
pretation that yields new knowledge. This principle, known as the functional
concept of sources, is illustrated by figure 2.1.7 The arrows describe the main
direction of the different stages in the process of scientific investigation. In
reality though, the hermeneutical or interpretative elements of any scientific
undertaking mean the process will involve recurring gradual reformulation
and fine-tuning during the course of the investigation.

3 Evans, In defense of history, p.45.
Jenkins, Keith, On “What is History?”.

5  Nilsson, "Historia som vetskap’, pp. 189-207 and Nilsson, ’killkritik och historieskrivning’,
pp- 233-248.
Paludan, ‘Cairos rede Rose’, pp. 29-40.
For this graphic representation of Paludan’s line of thinking, I am indebted to Dr. Claus
Moller Jorgensen, University of Aarhus.
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Figure 2.1
The status of data based on the functional Scientific problem
concept of sources l
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What does differentiate history from marine ecology and historical climatol-
ogy is the perspective of the scientific problem being addressed by the hy-
pothesis. If the perspective is anthropogenic or human, then the investiga-
tion falls within the realm of history, or any social science for that matter. If
the perspective is ecological then the investigation will fall within the realm
of a natural science discipline. Interdisciplinary questions, such as those for-
mulated in the above section, should be addressed within the framework of
an interdisciplinary science such as marine environmental history.

Environmental history

French historian Fernand Braudel was one of the first to include the natu-
ral environment as a structural background for historical analysis in his two
volumes on The Mediterranean.® Braudel took on the task of incorporating
‘...the dialectic of space and time (geography and history)....”9 Differentiating
between three tempi of change, geography ‘...helps us to rediscover the slow
unfolding of structural realities, to see things in the perspective of the very
long-term.™ These slow moving long-term structural realities, la longue du-
reé, were the natural environment of the mountains, plains and seas of the

8 Braudel, The Mediterranean.
9 Braudel, The Mediterranean, p. 16.
10 Braudel, The Mediterranean, p. 23.
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Mediterranean, as well as the trading routes and ancient towns, all factors
which were elegantly laid out as fundamental to the conditions of people and
their lives in the 16th century Mediterranean World. The lives of peoples,
and societies also evolved amidst faster moving change, such as economic
trends, the conjunctures. Finally, Braudel investigated what he viewed as the
major political events, [histoire evenementielle, which he saw as the traditional
heritage of historical science. The Mediterranean is still regarded as a classic
within the field of history, but critiques of the approach taken by Braudel and
other structuralist historians has pointed to a lack of real integration between
la longue dureé and the relevant conjunctures and events. Nonetheless, the
classification and isolation of meaningful historical tempi for natural as well
societal factors is also an ambition of this study.

Ecology, Production and Cognition

For actual integration between environmental and societal forces of change
it is worth turning to American environmental historian, Donald Worster.
Worster proposed that environmental history should be inclusive towards
the methodology and perspectives of other scientific disciplines, including
the natural sciences. The idea is to view interactions between man and na-
ture as part of a triangular relationship between the concepts of Cognition,
Production and Resource. This is illustrated by figure 2.2.

Figure 2.2

Interaction between man and nature
as part of a triangular relationship
between the concepts of Cognition,
Production and Resource.

Cognition

D >
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One of the common denominators of history and ecology is that they both
study change and stability within a specified time and space, or, to put it in
different terms, an historical system. In order to establish a coherent system
of resource exploitation, one must analyse the impact of human produc-
tion and cognitive aspects on the natural resource, as well as the reversed
impacts.” Therefore, the issues can be viewed from multiple perspectives,
anthropogenic as well as ecological. This is illustrated by arrows in Worster’s
triangle, which can take any direction in between the corners.

When it comes to the historical study of fisheries, this triangular concept
was first adopted by Arthur F. McEvoy. In a study of the Californian fisher-
ies from 1850-1980, McEvoy explains how the ‘cognitive corner’ has influ-
enced the production of fish and availability of sardines through the fishery
legislation imposed by the Californian government, as well as the beliefs
of the individual fishers. In the ‘resource corner’, the availability of fish set
maximum limits to the number of freshly caught fish. A clear example of
this occurred in the 1950s and 1960s, when the Californian sardine fisheries
witnessed one of the most spectacular and tragic crashes of any commercial
fishery. Insofar as the collapse of stocks was the result of pressure from fish-
ing, we can conclude that production influenced the resource. The resource
can be said to have affected cognition, since a moratorium was subsequently
introduced. To the extent that the moratorium was instrumental in bring-
ing back the sardines, which started to emerge in greater numbers in the
1980s, cognition in the form of lawmaking affected the availability of natural
resources.”

The Californian sardine fisheries were one of several case studies de-
scribed in Scaling Fisheries, where American marine ecologist Tim Smith,
explored the historical development of fisheries science from the mid-1gth
to mid-20th century.3 Smith analyses the development of time series in the
estimation of stock fluctuations, and describes how scientific contributions
were, and still are, deeply imbedded in a wider social and political context,
which has often overshadowed the most rational method of conducting ma-
rine science.

In an approach more similar to McEvoy’s, historian Margaret Beattie
Bogue wrote Fishing the Great Lakes, An environmental history, 1783-1933, in
which she explains how the exploitation patterns established in the Great
Lakes of North America seriously depleted fish stocks, and analyses the at-

11 Worster, ‘Environmental History’, pp. 289-307.

12 McEvoy, The Fisherman’s problem and McEvoy, ‘Toward an Interactive Theory’, pp. 211-229.
The adoption of this approach owes much to fruitful discussions of McEvoy’s article at the
HMAP summer school in 2001.

13 Smith, Scaling Fisheries.
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tempts by fisheries managers to cope with changing conditions for fish and
fishers.4

Within the field of social anthropology, there is longstanding tradition of
analysing the everyday practices of fishers and fishing communities. Some
studies also take into consideration the changing conditions in terms of the
resources available to fisheries, and the way in which fishers adapt to these
changes. For this study, the anthology North Atlantic Fishers: Anthropological
Essays on Modern Fishing has been of inspiration.’s

A more recent collection of papers focusing mainly on Canadian fisheries
is Fishing Places, Fishing People, containing contributions from historians and
natural scientists on what can be broadly termed as historical anthropology.
The interplay between small-scale or indigenous fisheries, the availability of
natural resources and the issue of fisheries management are the focal points
of most papers.'®

While all these environmental studies dealt with the three corners of the
triangle, none has tried to discover and document changes in the availability
of resources as a part of their analyses.

Marine environmental history

This is one area that sets marine environmental history apart and, in some
ways, lends it greater ambition, by actually pairing and applying methods
from history and marine science in analyses of resource availability. This
however, does not mean that analyses of the production and cognitive mat-
ters are excluded.

Marine environmental history is exemplified in the project The History of
Marine Animal Populations (HMAP). The purpose of HMAP is to deepen
our understanding of the dynamics of marine ecosystems and the interac-
tion between human society and marine resources.” This research project
is being conducted against the backdrop of an increasing awareness within
the natural sciences of the value of a more temporal dimension in explain-
ing and solving the problems of the present. Examples of this can be found
in the volume The Exploited Seas: New Directions for Marine Environmental
History.™ One article, co-written by historian Cadigan and marine ecologist
Hutchings explores the spatial expansion of cod fisheries off Newfoundland

14 Beattie Bogue, Fishing the Great Lakes.
15 Andersen and Wadel, North Atlantic Fishermen.
16 Newell and Ommer, Fishing Places.

17 http://www.coml.org; Holm, et al. http://www.cmrh.dk/hmapii.pdf; and Poul Holm et al.
The Exploited Seas.

18 Holm, et al. The Exploited Seas.
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in the 19th century arguing that the fishers dealt with declining catch rates in
the inshore waters by gradually fishing further and further away from their
home area, with the labour situation also playing a role in this spatial shift of
fishing.®9

For a European example, we can look to Ph.D.-thesis An environmental
history of North Sea ling and cod fisheries, 1840-1914 by historian René
Taudal Poulsen. In this thesis, Poulsen applies theories on the spatial deple-
tion of fish stock to the 19th century fisheries on the Swedish west coast. He
finds that fisheries were able to affect the stock of ling, while the changes ob-
served in the fisheries affected the way in which the industry was organised
and the economic performance of the fisheries.?®

Shifting baselines

The implementation of longer time scales in natural science has highlighted
a phenomenon termed the shifting baseline syndrome.

Recently, American biologist Jeremy Jackson called for the baseline of sci-
entific investigation to be pushed back centuries, in order to better under-
stand the interplay between man and the sea. As an example of this, Jackson
successfully argued that the reason for the recent deterioration of coral reefs
is to be found in the Caribbean fisheries of the sixteenth and seventeenth
centuries.?® Thus, human interventions four centuries ago are still affecting
an important marine ecosystem.

With regards to the waters of Northern Europe, a joint article by marine
ecologists and historians listed a number of important hypotheses that can
further our understanding of historic ecosystems in the North Sea and Baltic
Sea.?2 From a marine ecology perspective, it is of great interest to know how
marine ecosystems functioned in an era before intensive fishing affected fish
stocks and indirectly influenced other trophic levels in ecosystems. Many
more studies of historic marine ecology are currently being investigated as a
part of the HMAP research programme.

Within the research field of historical ecology, studies have proposed a
baseline shift with regards to scientific fisheries studies. However, the study
of North Sea herring populations has seen a marked interest in long time
series spanning the past 125 years of scientific investigation.

19 Cadigan and Hutchings, ‘Newfoundland Fishery for Atlantic Cod’, pp. 31-65.

20 Poulsen, ‘North Sea ling and cod fisheries’.

21 Jackson et al., ‘Historical overfishing’, pp. 629-637 and Jackson, ‘Reefs since Columbus’,
PP 23-32.

22 MacKenzie et al., ‘hypothesis for a historical reconstruction’, pp. 173-190.
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When it comes to European fisheries, the timing of and causes for the
Bohuslen herring periods are probably the oldest topic of scientific debate in
this area. Approximately once every century since the Viking Age, 30-60 year
periods of extremely prolific herring fisheries at Bohuslen have been record-
ed. The causes of these Bohuslen periods have been subject to speculation
since — at least — the late 16th century.? The first study to assess whether the
phenomenon was caused by climate-related factors was conducted as early as
1879. A Scandinavian audience of fisheries scientists heard A.V. Ljungman
set out his hypothesis that the occurrence of herring was influenced by
changes in the frequency of sunspots.24

Both the origin of the herring and the causes for their sudden emergence
and later disappearance have been the focus of much debate. In the 1950s
and 1960s, Norwegian scientist Devold put forward the hypothesis that the
herring at Bohuslen belonged to the Atlanto-Scandian herring stock, which
appeared in Skagerack during certain periods, switching to the Norwegian
west coast in others. In the 1960s however, Swedish scientist Hoglund
analysed fish bones excavated from 18th century production sites for train
oil, concluding that the Bohuslen herring originated from the North Sea,
and was actually spent herring from the Buchan Herring subpopulation.?
Hoglund’s theory still holds sway today.2® Nonetheless, the causes for these
periodic changes in the annual migration patterns of North Sea herring are
still much debated, and serve as topic for discussion in their own right.

At the other end of the North Sea, the English Channel has also been the
focus of investigations into climate-related issues during the last 20 years. In
1988, Southward et al. presented an analysis of sardine and herring fisheries
in the English Channel based from the South English counties of Devon and
Cornwall between the late 16th century until the present day. They compared
climate-related factors such as sunspots and temperature changes with vari-
ous sources of evidence for fishing activity, concluding that periods of warm-
er weather favoured the sardine fisheries, while a colder climate was more
beneficial to the herring fisheries. However, historical fisheries data from
before approx. 1900 was mainly of a qualitative nature. For most of the time
span, the analysis is thus based on scarce reports from visiting travel writers
and reports in old local newspaper on the relative success of the various fish-
eries.?” This means the quality of the historical source material is dependent
on highly heterogeneous and subjective origins.

23 Poulsen, The renaissance Sea, pp. 284-292.

24 Ljungman, ’sillfiskenas sekuldra periodicitet’, pp. 257-268.

25 Hoglund, On the Bohuslin herring.

26 Corten, ‘mechanism for the Bohuslidn herring’, p. 209.

27 Southward et al., "Fluctuations in the herring and pilchard’, pp. 423-445.
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On the French side of the Channel, Binet had reached a similar conclu-
sion two years earlier, also based on mainly qualitative evidence. Going back
to approx. 1700, Binet constructed an ordinal scale for the French herring
and sardine fisheries, in which each year was rated either “poor”, “medium”
or “good” .2

In an article presenting an overview of European herring, Alheit and
Hagen proposed that long-term developments in terms of temperature affect
both the abundance and spatial distribution of herring, sardines and anchovy
in Northern European fishing waters. They compared different testimonies
on a number of shore-based historical fisheries, and found similar periodi-
cal patterns with regards to the abundance of herring and sardines in differ-
ent areas of Europe. Alheit and Hagen proposed that the herring fisheries
in the Biscay, the English Channel, Devon and Cornwall and Bohuslen in
Sweden all showed similarities during the bountiful fishing periods, when
the sea surface temperature and air temperatures were low. Contrary to this
finding, the spring herring fisheries of western Norway and sardine fisheries
of Devon and Cornwall and off the coast of North Brittany seemed to benefit
from the opposite climatic conditions.?9 This conclusion is supported by a
study on the abundance of Norwegian spring spawning herring in the 20th
century. Here, scientists Toresen and Jstvedt, conclude that the recruitment
of this stock of herring is positively correlated with average temperatures in
the northeast Atlantic region during the winter season. They attribute this to
environmental factors governing the major fluctuations.’°

When it comes to the long-term historical abundance and distribution of
North Sea herring, however, no evidence has been available as of yet. Nor is
there any data from before approx. 1920 that would allow us to make com-
parisons with the general fluctuation pattern of European herring.

Dutch herring historiography

As the first marine environmental history of the North Sea herring fisheries,
this study offers new insights, focusing primarily on the Dutch North Sea
herring fishery.

The Dutch high seas herring fishery, De Grote Visserij, was the largest and
most organized fishery in pre-modern Europe. In short, it was of great eco-
nomic importance to the Dutch Republic, and there is an ongoing debate
in Dutch historiography as to why the Dutch herring fisheries — with their

28 Binet, ‘French sardine and herring’, pp. 253-272.
29 Alheit and Hagen, ‘Long-term climate forcing’, pp. 130-139.
30 Toresen and Wstvedt, ‘abundance of Norwegian spring-spawning herring’, pp. 231-256.
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dominance of the North Sea market during the 17th century — came to dete-
riorate over the following centuries, losing out primarily to Swedish, Scottish
and Norwegian herring producers. The downfall of the great Dutch herring
fishery has attracted the attention of a number of historians, resulting in five
different theories as to the main causes of decline.

1) The North Sea was a frequent theatre of war in the Early Modern period.
The possible negative impact on the Dutch herring industry has been a top-
ic for debate since — at least — the late 19th century, when Dutch historian
Beaujon published a political history of the Dutch fisheries. By the time of
the Peace of Utrecht in 1713, Beaujon found, the Dutch herring fisheries had
been hampered and broken down by the combined effects of a century of
war and piracy3' Canadian historian Unger also proposed that the wars of
the 17th century dealt decisive blows to the Dutch herring industry.32 Recent
historical research has attempted to quantify the effects of piracy. Dutch
historian Adri van Vliet has made special efforts to investigate piracy from
Dunkerque in present-day northern France, and its impact on these fisheries
during the 8o years War, (1568-1648).3

2) As a second explanation, Unger analysed the position of the Dutch on the
North European herring market. He attributes the success of Dutch herring
fishery to its superior technology, organisation and institutional framework
in the 16th century. In the following century, the fisheries declined as the
organisation was struck by inertia and failed to develop.34

However, Dutch historian Johan de Vries did not feel this was significant in
terms of technological innovation, as the Dutch remained leaders in terms of
fishing technology throughout the period.3s

3) British and Dutch experts have suggested that competition from Scotland
was a third important factor in the decline of the Dutch herring fisheries.3
The relatively high prices of prime quality Dutch herring were potentially bad
for competition. Equally bad for business was a possible change of diet in the
home market and decreasing overall demand.

31 Beaujon, Nederlandsche Zeevisscherijen, p. 80.

32 Unger, 'Dutch Herring, Technology’, p. 279.

33 Van Vliet, Vissers en Kapers, ‘Het einde van een bedrijfstak’ and Vissers in Oorlogstijd.

34 Unger, 'Dutch Herring, Technology’.

35 Vries, De economische achteruitgang, p. 143.

36 Michell, ‘European Fisheries” and De Vries and Van der Woude, The first modern economy,
PP- 252-253.
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4) Some have taken a more neo-classical approach to the question, suggest-
ing that more lucrative investment opportunities in other sectors made in-
vestors lose interest in the fisheries. Mercantilist trading policies of North
European states added to the slump in demand with high taxes being levied
on imported goods and the favouring of local industries.3”

5) Declining catch rates always were a black box for historians trying to ex-
plain the downfall of the great Dutch herring industry. This explanation was
first suggested by Dutch historian Kranenburg more than half a century ago,
and a number of subsequent authors have commented on environmental
changes.’® This study, however, is the first to present an in-depth analysis of
this problem from both a temporal and spatial perspective.

37 Vries, Jan de and Ad van der Woude, The first modern economy.

38 Kranenburg, De zeevisscherij, pp. 43-44, Michell, ‘European Fisheries’, Willemsen,
Enkhuizen, van Bochove, ‘De Hollandse haringvisserij’, pp. 15-16, De Vries and Van der
Woude, The first modern economy, pp. 251-253, and De Vries, De economische achteruitgang, p.
144.
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3 | Hypotheses and
questions

This study attempts to present analyses covering all three corners of
Worster’s triangle. This is achieved by applying multiple perspectives on the
interaction between North Sea herring populations and the human fisheries
systems and societal factors impacting the fisheries.

The individual analyses in chapters 4-11 each address at least two corners
of the triangle. The synthesising chapter 11, however, is intended to present a
system of herring exploitation in the North Sea, approx. 1600-1850 as well as
analyses spanning all three ‘corners’.

The next step is to apply the above theories on interaction between man
and nature to the empirical past of the North Sea ecosystem and North Sea
history as observed in the exploitation of herring, between approx. 1600-
1850. In order to construct relevant sets of observations, a number of hy-
potheses must be defined and tested. The main hypotheses examined in this
study are the following, listed here according to their primary perspective on
each particular issue:

Methodological:

« A uniform set of historical data will allow for the reconstruction of lengthy
time series with regards to fishing effort and catch rates.

- Historical research will allow for reconstruction of the spatial dimensions
of the North Sea herring exploration pattern.

« The above two hypotheses allow us to differentiate between natural and
human impacts on a former ecosystem.

« Theories from modern marine ecology can provide new insights into the
history of the North Sea herring fisheries

Mainly ecological:
« The total extraction of North Sea herring can be measured over a period of
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several centuries

Did fisheries have a significant impact on the abundance of North Sea
herring, or not?

How did the population of North Sea herring fluctuate during the defined
time period?

How did the stock of North Sea herring migrate, both seasonally and over
decades?

Mainly anthropogenic:

What was the total production of salted herring in the North Sea area?
Who were the main producers of herring during this period?

How did the main producers differ in terms of their mode of production?
Which factors characterised the development of European herring con-
sumption?

How was the European salted herring market integrated?

How did the organisation of Dutch herring fisheries influence fishing
strategy

How can the cooperative behaviour of the Dutch fishers be addressed with
modern theories on information sharing systems?

To what extent were fishing strategies adaptive to the challenges of a spe-
cies with severe temporal and spatial fluctuations?

How did external historical developments impact the fisheries?

Synthesising:

Can one distinguish between the influential factors underlying the ob-
served environmental and anthropogenic developments, or even establish
a hierarchy of causations?

What role did the environment play in the development of historical her-
ring fisheries?

What was the main dynamic behind pre-industrial resource exploitation?
How can knowledge of this former ecosystem contribute to today’s under-
standing of and management of marine resources?

These three types of analyses focusing on the herring fisheries are situated
within a context of external forces. These are: 1) environmental forcing, 2)
the probability of fishing mortality in chapter 5 and 3) their historical context,
described mainly in chapters 4, and 6 and partly in chapters 7 and 9. This
contextualisation serves to address the starting point of the three main ques-
tions in synthesising chapter 11.

First of all though, it is essential to measure how much herring was extracted
from the North Sea in the period chosen for analysis, between approx. 1600-
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186o0. This is examined in chapter 4, which also provides a historical con-
text to the main producers and production methods in the herring industries
around the North Sea. In chapter 5, the total extraction of herring is weighed
against current knowledge on how much herring can be extracted from the
North Sea without affecting the abundance of the herring stock. The chapter
concludes that fishing pressure in the period 1600-1860 is not likely to have
affected the fish stock.

Testing the above hypotheses will require the use of three different types
of analytical tools. These are 1) Catch per unit effort analyses of the Dutch
herring fisheries in chapter &, 2) analyses of the spatial distribution of Dutch
herring fisheries and various shore-based fisheries in chapters 4, 9 and 10
and 3) analyses of the fishing strategies used by the Dutch fishers in chapters
7, 8 and 9. Their fishing strategy involved considerations on how, when and
with whom to fish, both on a day-to-day basis and over the course of an entire
fishing trip and the entire fishing season. The fishing strategy of the fishing
fleet as a whole is analysed over the course of several years, decades and the
entire time span between 1600-1860.

So far, the issues at stake have an ecological perspective. Nevertheless, this
study also analyses a good deal of historical issues. The assessment in chap-
ter 4 of the main herring producers and amount of salted herring produced
over a two-hundred-year period provides the most comprehensive coverage
of the supply side of the European herring sector. Chapter 6 builds on this
in an overview of trading and consumption patterns for salted herring in
Northern parts of Europe.

The primary sources in this study were selected on the basis of their abil-
ity to bring the analyses as close as possible to the actual fishing. In chapter
7, a source-critical analysis of logbooks from Dutch herring fishers reveals
the use of a highly sophisticated information sharing system during fishing.
In chapter 9, the fishing strategies of Dutch herring fisheries are analysed in
a more quantitative manner, exposing an extremely flexible fishery, highly
capable of adapting to the fleeting presence of herring shoals.

Narrative structure

From a narrative point of view, this study — which attempts to bridge the
gap between two distinct traditions of scholarly writing — bears resemblance
to a type of narrative where the same phenomena (the exploitation of North
Sea herring) is described from one (scientific) perspective at a time, during
a fixed time frame (approx. 1600-1860). This means each of the chapters 4
— 10 can be read individually as separate articles. Given the structure of the
study, this preliminary section on methodology, sources and historiography
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is relatively short for a historical study.

Instead, each of the articles has an introductory section containing relevant
background information and explanations of the work presented and hypoth-
eses tested. Thereafter, short sections describe the methods and procedures
used to collect the data and information. In the more historical articles the
analysis section consists of longer prose. In each chapter though, the discus-
sion section contains an interpretation of the results relative to literature and
current knowledge. The conclusion section concisely summarises the entire
text and especially important findings.

The idea behind the synthesising chapter 11 is to bring more to the table
than the sum of the previous chapters, and attempt to answer the three main
overarching questions. These questions transcend the scope of the individu-
al historical and ecological disciplines and the perspective of the arguments
presented in the articles in chapters 4-10.



4 | Producers and
Production of
Salted herring

Introduction

Herring is — both today and historically — a welcome guest in the waters of
northern Europe, having been exploited by various European powers at differ-
ent times. In the Middle Ages, the Danish king hosted Europe’s then largest
fishery for herring at the Sound. By the 17th century, the Dutch high seas her-
ring fishery had risen to prominence and dominance, whereas the 18th century
saw the growth of a number of different major herring fisheries in European
waters. In the 19th century, Scottish and Norwegian herring fisheries came to
dominate the European market for salted herring. During this entire period,
salted herring was one of the principal bulk commodities to be traded in the
North Sea and Baltic area, and was the most important type of food transported
between the two seas in the early modern period with the exception of grain.

This chapter argues that it is possible to calculate the total size of the
North Sea herring industry and the herring fisheries of the individual coun-
tries around the North Sea over the 1600-1850 period.

Moreover, while the largest producers of herring in the North Sea area
have given rise to speculations as to their size over the past 400 years, several
smaller-scale herring fisheries around the North Sea are less well described
in modern fisheries historiography. However, since they all contributed to
the overall production of salted herring in the North Sea area, the herring
fisheries based in northern France, Flandern, the German North Sea ports of
Emden and Bremen, as well as the Danish herring fisheries in the Limfjord
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along the North Sea, and the town of Altona, outside of Hamburg are all in-
cluded in this chapter.

How much?

Surprisingly, only a handful of attempts have been made at estimating the to-
tal production of herring in Northern Europe during the last 30 some years,
while many of the existing figures are highly exaggerated.

Within the field of marine biology, the search for mechanisms and dynam-
ics behind the wildly fluctuating North Sea herring populations has been at
forefront of research for the last 100 years. In view of the fact that these fluc-
tuations are likely to be caused by some sort of environmental and therefore
long-term changes, this analysis will require long-term time series to provide
insight into catch rates and the scale of herring production. English marine
scientist Cushing presented an overview of the total production of herring in
the North Sea area. For the period after 1600, Cushing included the fisheries
off East Anglia, The Netherlands and — for the 19th century — Scotland. East
Anglia’s production was estimated at 60,000 tonnes during the 18th and 10-
50,000 tonnes in the 19th century, whereas the Dutch total was estimated at
120,000 tonnes in the 17th and 100,000 tonnes in the 19th century. Finally,
Scottish production was estimated at approx. 200,000 tonnes during the
19th century.!

In 1992, German marine scientists Sahrhage and Lundbeck published
an overview of the History of fishing in which they included an attempt to
estimate the total production of salted herring in the North Sea area. They
presented a rough estimate for the fisheries at Bohuslen in 1560 at 60,000
tonnes, approximating Dutch production in the 17th and 18th century as de-
clining from approx. 90,000 tonnes to virtually nil by the start of the 19th
century. In Scotland, production rose from next to nothing in the mid-18th
century to approx. 60,000 tonnes around 1850.2

With regards to the 1814-1900 period, marine scientist Steven Mackinson
produced an estimate for the total catches of herring in The Netherlands,
England, Scotland, Germany, Belgium, Denmark, France and Norway.
Mackinson estimated that approx. 10,000 tonnes of herring were caught in
the 1810s and 20s, while close to 150,000 tonnes were caught in the middle
of the century.3

Scottish geographer Coull’s attempt to provide an overview of herring
fisheries in Europe during pre-industrial times makes mention of the large

Cushing, The Provident Sea, p. 99.

2 Sahrhage and Lundbeck, A history of fishing, p. 79.

3 Mackinson, http://saup.fisheries.ubc.ca/report/impactmodels/NorthSea.pdf, p. 4.
Mackinson took an interest in the North Sea ecosystem itself. The Norwegian spring
spawning herring is not part of the ICES’ definition of the North Sea which probably ex-
plains why Norwegian catches do not figure prior to the mid-186os.
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Dutch, Scottish, Norwegian and Swedish herring fisheries. He offers a to-
tal estimate for The Netherlands of approx. 30,000-40,000 tonnes during
their heyday, and a similar figure for Bohuslen, while proffering that the
Norwegian herring fishery exported approx. 70,000 tonnes in the 1860s.4

In 1977, A. R. Michell presented a historic overview of The European
Fisheries in Early Modern Period.5 Michell covered the period from approx.
1500-1750 and focused on the herring fisheries from all countries bordering
the North Sea except the Bohuslen herring fishery which is not mentioned.
Michell was cautious when it comes to estimating the size of the herring
fisheries and regrets ‘...that quantitative records concerning fishing pre-1750
are few’.® He concluded that the total European landings in all of Europe’s
herring fisheries amounted to rather less than 50,000 lasts, or the equivalent
of approx. 75,000 metric tonnes.”

As the analysis below will demonstrate this last estimate by Michell is not
far off the marks established in this chapter, but there are clearly large dif-
ferences between the various estimates listed above. However, the handful
of attempts to assess the overall production of herring in the North Sea prior
to the late 19th century advent of modern fisheries statistics have been held
back by a reliance on extremely heterogeneous historical research. Firstly,
historical sources from the 1600-1850 period often take forms that make
quantification extremely laborious. In view of the fact that statistical accounts
are a phenomenon of more modern origin and units of measurement were
far from standardised in this period, conversion into a uniform standard is
a necessity. Moreover, since much historical research on fisheries was con-
ducted within a particular national framework, the relevant language and li-
brary is often inaccessible to many scholars.

When putting numbers to events and phenomena of the past, the source
material itself also presents a problem, rooted in loosely based assumptions,
often of contemporary origin, that have been handed down over generations
gaining more and more credibility over time. For example, some estimates of
the size of the early modern herring industry are based on contemporary ac-
counts in pamphlet literature. These present large and quite often very round
figures on the fleet sizes. One such commentator was I. Burroughs who — in
1633 — boldly stated that in that year 6,400 herring busses had taken part in
the summer herring fishery at the Shetlands, and that the Dutch share there-

Coull, World Fisheries, pp. 35-37.
Michell, ‘European Fisheries’, pp. 133-184.
Michell, ‘European Fisheries’, p. 134.

Michell, ‘European Fisheries’, p. 155. In the conversion from lasts to metric tonnes the as-
sumption is that an average European herring barrel contained approx. 125 kg of salted her-
ring, and that 12 barrels made up one last.

AN Y I N
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of was around 3,000 vessels. This number has since been taken at face value
in modern estimates.® Another piece of anecdotal evidence is a report on the
Dutch fisheries, stating that 2,000 busses were engaged in the herring fish-
eries, 120,000 tonnes of herring were exported annually and that 450,000
people in the Netherlands made a living from the herring fisheries.9 This
stems from a book by Walter Raleigh published in 1603 and has been quoted
as a credible figure almost until this day. In 1808, the English commenta-
tor Tobias Gentleman estimated the Dutch herring fishery to have landed up
to 150,000 tonnes annually, probably basing his figures on Raleigh, who's
trade estimates have been quoted as late as 1988."° However, recent analyses
of the scale of Dutch herring fisheries has provided us with much more ac-
curate figures. As the analyses below will demonstrate, this also applies to a
number of other fisheries.

Analysis

The following analysis traces the development of major salted herring pro-
duction in the North Sea area during the period from approx. 1600-1850.
Most of the data presented in this analysis stems from published accounts
of the state of the fisheries in one particular country or area, or are derived
from written sources originating from recorded economic interactions such
as export statistics and tax accounts. The size of the herring fisheries in each
major town, region or country is analysed individually, with the total size and
main characteristics of each fishery compared in the subsequent discussion.

The Dutch Republic
The Dutch herring fishery was the largest Early Modern herring fishery in the
North Sea area from at least the early 16th until the end of the 18th century.
The Dutch herring fishery was also extremely well organised for its time, and
definitely the most regulated open sea fishery anywhere in the world prior to
the 19th century. In the 1560s a number of towns formed a political body, the
College van de Grote Visserij. During the last decades of the 16th century, this
body was granted jurisdiction over the entire Dutch herring industry with re-
spect to the catch, processing, distribution and marketing of salted herring.”
The privileged towns that formed the College upheld a monopoly on the
landing of salted herring in the Netherlands until the 1850s. Dutch archives

8 Goodlad, Shetland Fishing Saga, p. 85.
Coull, Fisheries of Europe, p. 73.
10 Cushing, The Provident Sea, pp. 82-83.
11 Mietes, De archieven van de colleges, pp. 11-18.
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contain a large amount of documents from this 250-period, allowing for a
historical reconstruction. Due to the fact that the College regulated the size
and use of fishing gear, drifinets and the length of the fishing seasons, we
can standardise the technological and institutional factors affecting the fish-
ery. Regulations are common features in the management of modern fish-
eries resources; the main purpose of the College van de Grote Visserij was to
uphold the quality of the top brand of salted herring in Europe.*?

The season started on the eve of St. John's day, 24 June. Following a gov-
ernment decree in 1582, the fishers were not allowed to fish for herring af-
ter 31 December. In 1604 however, the fishing season was extended to 31
January, which signalled the end of season.3 These key dates and in fact
most of the regulations were in place until the College van de Grote Visserij
was finally dissolved in 1857.%4

Figure 4.1
The total estimated production of salted herring in The Netherlands,
1600-1892

80.000
70.000 -
\_ ‘
60.000 — g
_ \
50.000 % l‘ -
AN
40.000 0 I

30.000

metric tonnes (fresh weight)

20.000 4 T - | - -

10.000

1600
1620
1640
1660
1680
1700
1720
1740
1760
1780
1800
1820
1840
1860
1880

Year

12 Inlate 1577, one last of Dutch herring could be sold in France for 24.10 Flemish Pounds,
while English Yarmouth was worth 20.12 pounds, Irish herring 18 and Scottish and coastal
herring was sold for 11 Flemish pounds. Baasch, Wirtschaftsgeschichte, p. 6o.

13 Van Vliet, Vissers en Kapers, p. 46 — quoted from Cau’s Plakkaatboek. Vol. 1, folio 7723, 736.

14 Mietes, ‘De Hollandse Visserijcolleges’, pp. 166-172.
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The tight regulations allow for an estimation of the total production of salted
herring in The Netherlands. Figure 4.1 illustrates the total estimated produc-
tion of herring in metric tonnes, based on a number of sources.’s In a recent
study, Dutch historian Van Bochove reconstructed the overall production in
Dutch lasts in the dominant Holland province over period between 1600-
1795.1° For the southern part of the Netherlands, the Zuiderkwartier, an al-
most unbroken list of records of the taxation, lastgeld as well as published
series of landing records from the towns within the College van de Grote
Visserij are available, providing a precise overview of the total amount of
landings over time. For the northern Noorderkwartier, parallel records exist
for the period dating back to the 1660s. However, since the Noorderkwartier
mainly catered to markets in the Baltic, it has proved possible to calculate
the total landings for the remaining years until 1600 on the basis of her-
ring exports listed in the Sound Toll registers.” The unbroken records of all
landings in Schiedam allow for a comparison of the annual catch per buss in
Schiedam, which is in line with the above calculations.™

The general trends show the first half of the 17th century to be the peak
of Dutch herring production with annual landings of between 30-60,000
tonnes, followed by a drastic decline until approx. 1680, when yearly land-
ings fell to less than 10,000 tonnes. With the exception of a few years lead-
ing up to the turn of the 18th century, the heyday of Dutch herring fisheries
had come to an end. During the period between 1700-1750, however, catches
stabilised to between 10 and 20,000 tonnes. After 1750, another phase of
decline set in, following average catches of 10,000 tonnes in the preceding
years. During the 1795-1813 period, the fisheries were seriously disrupted
by the English blockade of the continent, and the French occupation of the
Netherlands. In the years when fishing was possible at all, total landings
were at their lowest level in 300 years, consistently bringing in less than
10,000 metric tonnes per year.’ After 1814, the North Sea once again be-
came a peaceful fishing ground. The Dutch struggled to regain their former
strength, landing 5-8,000 tonnes a year. It wasn't until the late 18Gos, with
the introduction of new regulations and technology that Dutch fishers began
to catch more fish than before the Napoleonic years.2°

The gradual century-long decline in total production was more or less mir-

15 A conversion was made from lasts, with one last being the equivalent of 1.976 m3 The cal-
culation was made on the assumption that one cubic meter weighs one ton.

16 Van Bochove, ‘De Hollandse haringvisserij’, pp. 3-27.

17 Van Bochove, ‘De Hollandse haringvisserij’, pp. 1-277 and http://www.iisg.nl/research/ha-
ringvisserij.html

18 GA. Schiedam inv. no. 614-622.

19 Vermaas and Sigal, De haringvisscherij van 1795 tot 1813.

20 NA. CGV. Inv. no. 396 and Hoogendijk, De grootvisscherij, pp. 233-234.
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rored by a decline in the overall fishing effort in the high sea herring indus-
try. This is demonstrated in figure 4.2, which shows the number of differ-
ent vessels used in Dutch herring fishery from 1600-1926.2* During the 17th
century, the industry was characterised by a rather steep decline from around
800 busses in 1600 to a mere 300 at the turn of the 18th century. Thereafter
a stable period unfolded, where 200-300 vessels would be fitted out each
year until the r750s. For the rest of the 18th century less than 200 vessels
were fitted out, whereas the consequences of the Napoleonic Wars were felt
deeply from the mid 1790s until 1814. For the rest of this period, the number
of herring vessels kept falling; in the 1850s less than 100 vessels were fitted
out each year for the offshore herring fisheries.

Figure 4.2
Vessels used in Dutch herring fishery from 1600-1926.
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21 Information used in reconstructing Dutch herring vessels is derived from: Vermaas and
Sigal, De haringvisscherij van 1795 tot 1813, Schippers, De standplaatsfactoren, pp. 137-139 and
van Bochove, Database Hollandse haringvisserij 1500-1795. http://www.iisg.nl/research/ha-
ringvisserij.xls . For every even year in the period 1604-1650, the number of busses does
not correspond with van Bochove’s published calculations, which assume that every buss
catches an average of 40 lasts per year. Instead the amount was been calculated in collabo-
ration with van Bochove by dividing the total annual catch of the whole with the catch per
boat per year for the Schiedam fleet. This method is analysed below. For the uneven years
1604-1650, for which the catch per buss is unknown, the number of busses is derived from
an interpolation between even years.
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Norway

The northernmost major producers catering to the European herring market
were the fisheries off the west coast of Norway from Trondheim in the north
to the area south of Stavanger. Unlike the other countries involved in the her-
ring fisheries, the Norwegian herring fishery was based on the spring spawn-
ing Atlanto-Scandian race, which lives in the eastern North Atlantic between
Iceland and Norway. This is a slightly bigger species than the herring popu-
lations in the North Sea, and has been known as a periodical source of ma-
jor herring fisheries since the Middle Ages. One such period occurred from
1518-1572.22

During the era under examination here, from 1600-1850, extremely large
shoals of herring came close to the Norwegian shoreline for spawning in the
spring in at least two instances during at least two periods. Although no in-
formation on herring catches in Norway is available this far back in time,
long time series of export statistics allow for the reconstruction of salted her-
ring production in Norway from 1650-1850. Norwegian historian Fossem
has published time series of the size of herring exports from Bergen in about
half the years during the 1650-1795 period.? Data on the total exports from
west coast ports is available for the decade 1749-60. During this period, the
average export from Bergen was 57% of the total Norwegian export. For the
years where there is only information on Bergen export figures, the assump-
tion has been made that total exports equal the Bergen export figures * 1.74.

With regards to the 19th century, the calculation of total catches does not
pose a problem. Norwegian historian Solhaug has published the figures for
total annual salted herring exports in barrels from 1814-1880.24

1 Norwegian barrel = 115.8 litres.? As is the case in the reconstruction of
Dutch catches, the conversion ratio from volume in litres to weight in kilo-
grams is assumed to be 1:1. Finally, the years for which there is no data what-
soever have been estimated by means of an interpolation between the exist-
ing figures.

There is one exemption to this pattern of periodical major spring fisher-
ies in Norway. For the first half of the 17th century from approx. 1620-1650,
the Sound toll registers reveal that Norway exported a large amount of her-
ring through the Baltic — of a magnitude similar to the herring shipments
from Norway through the Sound in the 1680s and 1690s.2¢ The estimate of
total Norwegian salted herring production thus assumes that the quantities

22 Nedkvitne, Mens bonderne seilte, p. 472.

23 Fossem, Bergen Bys Historie, p. 414, 6oo and 604.

24 Solhaug, De norske fiskeriers historie, vol. 11, p. 743-744.
25 Solhaug, De norske fiskeriers historie, vol. 1, p. XXIV.

26 Michell, ‘European Fisheries’, p. 165.
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exported through the Sound in the first half of the 1600s are comparable in
terms of their share of total production to the latter half of the 17th century,
for which both export figures from Bergen and figures from the Sound toll
registers are available.

Contemporary qualitative evidence suggests that the herring period in the
1620s-1650 did not coincide with the emergence of spring spawning Atlanto-
Scandian herring near the Norwegian shoreline. Rather, a few surviving cus-
tom rolls suggest — based on the timing of the exports — the occurrence of a
major herring fishery for autumn spawning herring. This took place near the
town of Stavanger and to the north near Bergen and Trondheim, the same
centres that saw the emergence of spring fishery in later times.?

The total estimated Norwegian export of salted herring from 1600-1850
is shown on figure 4.3. In the 1650s, spring herring definitely made a come-
back, as we can tell from the traces of commercial fishery that gradually
developed over the next century. By the 17305, 40s and 50s, the Norwegian
spring fishery for herring peaked, with an estimated total export of around
20,000 metric tonnes a year.?

Figure 4.3
The total estimated Norwegian export of salted herring from 1600-1850.
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After 1757, herring fishing took a distinct turn for the worse in the northern
part of the traditional fishing grounds. Spring fishery was also meagre in the

27 Nedkvitne, Mens bonderne seilte, pp. 473-474.
28 Nedkvitne, Mens bonderne seilte, pp. 474-475.
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southern areas around Bergen and Stavanger after 1785. In the year of 1814,
however, Norwegian spring spawning herring came back in full, remaining a
reliable appearance in spring until the latter half of the 19th century.?

In fact, the total Norwegian export reached unprecedented heights in the
19th century. By the 1830s, Norwegian exports had surpassed the all time
high of Dutch production, with production reaching 60-80,000 metric
tonnes by the 1840s.

The methods used to calculate the total production of Norwegian herring
leave room for uncertainty. Bergen was the dominant town in the area, which
makes it plausible that the Bergen exports continually dominated total export
figures. The long-term success of Norwegian herring fisheries is confirmed
by one other source, the Sound toll registers. These registers testify that the
Norwegian share of herring shipments through the Sound was significant
but not dominant in the 17th century, reaching a dominant position in the
1740s and 17508 when Norway became the single largest exporter of herring
into the Baltic.3® The relative status of Norwegian herring exports into the
Baltic corresponds well with the reconstructed figures for total output. These
figures also confirm Norwegian herring production as being the largest in
Europe during the 1740s and r750s. This beggars the question how so many
herring were caught in western Norway.

In the 17th and 18th centuries, the Norwegian herring fisheries depended
on farmer-fishers and seasonal migrant fishers operating in the fjords and
inside the skerries. In the 17th century, small purse seines were the fishing
gear of choice, whereas gill nets, beach seines and drift nets became more
common in the 18th century as the herring industry grew rapidly. During the
mid-18th century heyday though, large purse seines of more than 150 metres
in length were used; locally, there were many differences in terms of technol-
ogy and fishing practices.3* The location of the fisheries near the commercial
centres of Bergen, Stavanger and Trondheim was also of importance in creat-
ing a large-scale herring fishery, offering access to foreign salt and the wider
north European trade networks.32

One exception was the establishment of a privately financed fishing com-
pany in the town of Farsund in south west Norway. Under the leadership of
merchant Jochum Lund, a fleet of 12 vessels was fitted out for both Dutch
style fishery with drifinets and long line fishery off the Icelandic coats and
in the North Sea. In the early years of the 19th century however, the Farsund
Company went into rapid decline. Situated in the heart of the dual kingdoms

29 Dyrvik, Norsk skonomisk historie, p. 154.
30 Hitzbleck, Bedeutung des Fisches, p. 274.
31 Nedkvitne, Mens bonderne seilte, pp. 487-502.
32 Nedkvitne, Mens bonderne seilte, p. 474.

—
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of Denmark-Norway loyal to Napoleon, the Farsund Company lost its export
market during the Napoleonic Wars and the fishing vessels were refitted for
privateering purposes. After the war ended, the high seas herring fisheries
never got underway again.s3

The Farsund Company was unique to Norway in terms of its economic
set-up, but a mere 12 vessels did not add significantly to the total Norwegian
export of salted herring. Below, an overview is provided of the annual catch
per boat at comparable fisheries from Emden and Altona. If the Norwegian
herring company had more or less the same catch rates, they will have har-
vested a total of no more than approx. 500 metric tonnes a year.

The organisation and technology of the Norwegian herring fisheries re-
mained more or less unchanged during the 19th century. During the 19th
century surge in the Norwegian fishing industry, the technology and set up
of the fishery was still very much the same, although the use of boats in open
sea probably came to play a more important role.34

In general though, the Norwegian herring industry relied on the herring to
swim near the shores; the operation was comparatively low-tech, and organ-
ised locally. The herring industry as such was highly responsive to changes
in the available abundance of herring during springtime. It is thus assumed
that the downward trend in terms of production during the r780s and 9os
was caused by fluctuating herring populations.

Bohuslen
In the Middle Ages, Bohuslen was Norwegian territory. After Norway’s
union with Denmark in 1380, Bohuslen came under the rule of the Danish
king. However, a peace agreement between Denmark and Sweden in 1658
saw Bohuslen become part of Sweden, which it remains to this day. In his-
toric times, the great herring fisheries were thus an important resource for
different rulers at different times. The Bohuslen area stretches along the
Skagerack coastline from the Norwegian border in the north until just south
of Gothenburg in the south. Ever since the Middle Ages, records testify to
the existence of frequent 40-6o-year periods in which the region could enjoy
excellent fishery, as large shoals of herring came close by the rocky shoreline
in late autumn.3

Throughout the period under examination, the herring was caught in-
shore with beach seines.3® This was an inexpensive technique that — unlike
the Dutch high sea operations — did not require large-scale coerced invest-

33 Holm, Kystfolk, pp. 114-116.

34 Solhaug, 'Varsildfiskeriet’, pp. 57-72, Solhaug, De norske fiskeriers historie vol. 2, pp. 380-384.
35 Dalén, Bohuslinska Fiskeligesbygden, p. 41.

36 Hasslof, Svenska Vistkustfiskarna, pp. 118-123.
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ments. In addition, the entire operation was safer near the shore, where the
wear and tear on gear will also have been relatively slight. In early modern
times, two such herring periods occurred.

In the years 1556-1587, both trade statistics and anecdotal evidences testify
to the notion that the sudden appearance and later disappearance of herring
caused the fisheries’ to bloom and bust.>” Although we cannot reconstruct
the total production at Bohuslen so far back in time, Danish historian Holm
has reconstructed the late 16th century export of ship lasts of herring from
the Bohuslen area into the Baltic.3® For the sake of comparison, the numbers
have been converted into metric tonnes by assuming there are 12 barrels to
the last, and 122.5 litres per barrel .3

Figure 4.4
Export of herring, both salted and boiled into train oil, from the Swedish west
coast, Bohuslen, 1555-1810.
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37 Dalén, Bohuslinska Fiskeliigesbygden, p. 41. The most thorough contemporary account is:
Claussen Friis, Norrige oc omliggende Qers. His findings were written down in the 1580s and
1590s, and published posthumously.

38 Holm, ‘The Bohuslen Herring’, pp. 282-288.

39 Soéderberg, http://www.iisg.nl/hpw/data.html.
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As illustrated by figure 4.4, exports reached a peak of more than 13,000
tonnes in 1585, with an annual averaging almost 6,000 tonnes during the
years from 1574-1588. For most of the 17th century, the Bohuslen area hardly
saw any herring fishery. One possible exception may have been the period be-
tween approx. 1663-1673.4° After the disappearance of the herring in around
1590, Gothenburg had become a net importer of herring rather than an ex-
porting port. 200-500 barrels were imported each year, with the exception
of the years between 1661-1676, where an average of only 50 barrels were
imported annually.# At the same time unusually large quantities of salt were
imported to the city.#> More significant evidence, however, is the fact that an
average of 50 metric tonnes of herring was actually exported annually from
Gothenburg during the period 1664-1674.4

Another sign that something was happening near the coast during these
years is the fact that fish became the by far most important protein-rich food
source for the inmates in the hospital in Falun. Swedish historian Morell
estimated the annual consumption of unspecified salted fish over the 1659-
1837 period. In 1659, every inmate received an average of 12 kg of fish; in
1663, by contrast, the annual intake of fish per capita had reached more than
60 kg, and in 1674 as much as 100 kg of fish were eaten every year. By 1688,
the level was back to 6o kg, whereas annual consumption was less than 10
kg only a few years later in 1695.44

The food budget for such hospitals would have been tight, so we can as-
sume that a commonly served dish was cheap, easily available at the market,
and therefore an important food source for a large proportion of the Swedish
population. In such large quantities, dried codfish would have had to be im-
ported from Norway, which makes herring from the nearby Skagerack the
most likely source.

In any case, the production of herring at Bohuslen remained of minor sig-
nificance to the overall development of the North Sea and Baltic herring mar-
kets during the entire 1r7th century and first half of the 18th century. It could
be said that the markets in the Baltic were not ready for the Bohuslen herring
in the mid-17th century. The previous herring period in the 1570s benefited
from an economic jumpstart, partly due to the outbreak of the Dutch revolt
in 1572 which prevented the usual supplier from reaching the markets in the
Baltic. Such a coincidence did not occur in the 1660s, which may be one
reason why this Bohuslen period did not have a larger impact on the over-

40 Holmberg, ‘Perioden 1550-1880’, pp. 228-234.

41 Dalén, Bohuslinska Fiskeldgesbygden, p. 117.

42 Nystedt, Sillen i Bohusldn, p. 17.

43 Holmberg, ‘Perioden 1550-1880’, pp. 228-234.

44 Morell, livsmedelkonsumptionens historia, pp. 199-201.
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all trade. Also, contemporary accounts claim that the herring did not arrive
before 1663, and was already starting to disappear by 1674.4 This is a very
short time span in which to build up a major fishing operation and distribu-
tion network; from this time on until the mid-18th century, herring was a
rare species in the Swedish west coast fishery.

In 1745, the Arfivedsonska Fiskeribolaget fishing company received a royal
charter and permission to fish for herring. The company bought two her-
ring busses from the Netherlands and fished for herring at the Shetlands
and Dogger Bank for the next decade. In 1756, the company was dissolved
due to financial problems. Another company, Fiskeribolaget i Gdoteborg, had
been founded in 1752 and continued fishing at The Shetlands until the late
1750s.4° By then, interest once again turned towards the inshore potential at
Bohuslen.

From 1748-1808, the herring shoals of the North Sea moved close to the
coast once again in autumn.4

The latter half of the 18th century saw the emergence of a herring fishery
of hitherto unprecedented size in European history. The size of the fishery
is well-documented, since salted herring became an important commodity
in the exports from Gothenburg and a few other towns in the area. Figure
4.4 shows the total export of salted herring, and — from the 1770s onwards
— the large-scale export of train oil. The annual production of salted herring
alone reached close to 20,000 metric tonnes in the 1760s, with a highpoint
of over 30,000 tonnes in the 1790s and early 1800s. When combined with
train oil production, the total export of herring was over 100,000 tonnes
in the 1790s, with a peak of almost 160,000 tonnes in 1796. The potential
must have appeared limitless in the Bohuslen archipelago, at a time when
the Baltic herring market was entirely in Swedish hands. However, the her-
ring disappeared as suddenly as it had come. In 1807, more than 56,000
tonnes of herring were exported, but the year after only 5,600 tonnes were
shipped from Bohuslen with exports coming to a complete standstill after
1810.48 The herring simply stayed away, devastating the large herring indus-
try. At the highpoint in the 1780s, more than 25,000 people were employed
in the Swedish herring industry. 7,500 fishers, 1,500 boatmen, 8,000 work-
ers employed in the train oil production industry and another 8 000 work-
ing to cure, salt and barrel the herring.49 The Baltic market now lay open for
competing herring producers in the North Sea.

45 Holmberg, ‘Perioden 1550-1880’, pp. 228-234.

46 Dalén, Bohuslinska Fiskeldgesbygden, pp. 1277-128.

47 Dalén, Bohusldnska Fiskeldgesbygden, p. 41.

48 Nilsson, ‘Det stora sillfisket, 1752-1808’, pp. 294-295 and pp. 301-302.
49 Dalén, Bohusldnska Fiskeldgesbygden, p. 144.
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Scotland

Scottish herring played an important role in North Sea herring production
throughout the period from approx. 1600-1850. Due to a lack of published
statistics, however, it is quite difficult to estimate an accurate figure for the
total production of herring before 1800. Nevertheless, indirect sources such
as export figures and accounts of initiatives to set up fishing companies help
provide an overview of the Scottish herring industry.

Reportedly, the 1610s were a highpoint in the first half of the r7th century,
although there is scarce evidence to confirm this. The Sound toll registers
testify to a decline towards the middle of the century, which Scottish histori-
an Smout has linked to the political turmoil caused by the English Civil War,
and the subsequent restoration period headed by Cromwell.5° For the peri-
od between 1660-1780, German historian Hitzbleck calculated the Scottish
share in shipments through the Sound, discovering another boom in Scottish
herring exports in the early r700s.5' But how can we use the Sound toll data
in drawing up an estimate of the total Scottish herring export?

In the decade 1750-60, data from the sound toll registers overlaps with
data from Scottish export statistics. During this period the data from the
Sound tolls account for one tenth of total production. So, is it valid to as-
sume that this ratio applies to all the years for which Sound toll registers are
available? Not quite; in the 17508, Baltic shipments were dominated primar-
ily by Norwegian herring and — to a lesser extent — the Dutch and expanding
Bohuslen herring industry from 1756 onwards.

Figure 4.5
Estimated production of salted herring in Scotland, 1600-1850.
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50 Smout, Scottish Trade, pp. 219-223.
51 Hitzbleck, Bedeutung des Fisches, p. 274.
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The total estimate, figure 4.5, is calculated on the assumption that Sound toll
figures represent approx. one fifth of total exports. This number is based on
a comparison between the total Dutch production of salted herring and the
Dutch and Scottish share in exports through the sound. The herring export-
ed from Holland into the Sound mainly came from the town of Enkhuizen,
and Dutch historian Bochove has found a close correlation between the pro-
duction of herring in Enkhuizen and Dutch herring exported through the
Baltic.5* Enkhuizen’s production in the 17th and 18th century was roughly
five times the size of the official figures derived from the Sound toll regis-
ters, so if we take into account that Scottish herring competed for more or
less the same markets, it seems fair to assume a similar relationship between
Scottish herring transports through the Sound and total Scottish export fig-
ures. All in all though, Scottish estimates from before 1750 may be flawed by
a systematic error as a result of this assumption. In any case, the estimated
total exports from Scotland are converted from lasts into metric tonnes, on
the basis of 12 barrels per last and a weight of 1277 kg for one Scottish bar-
rel.$3

The estimate for total Scottish production amounts to approx. 9,000
tonnes in the early 17th century, which — regardless of the uncertainty as to
the above calculations — surely made Scottish herring fishery the second larg-
est in Europe. A drop to a mere 1,000 tonnes followed in the middle of the
1600s, while the highpoint in the 17105 saw an estimated average export of
more than 10,000 metric tonnes per year. This is backed up by information
indicating that the Scottish areas of Forth on the east coast and Clyde on the
west coast exported a combined total of 54,000 barrels around the turn of
the 18th century, equivalent to 6,858 metric tonnes. After this highpoint,
the herring fishery went into decline again. More solid data is available from
1750 onwards.

In 1785, Scottish commentator John Knox published a forward-thinking
two-volume account of the state of the Scottish economy, mentioning the
potential for developing the herring fisheries.s As part of his works, Knox
published a series of tables comprising An account of the Quantity of British
Herrings and Cod exported from Scotland, from Christmas 1750, to Christmas
1782, distinguishing each year, and the Ports from whence exported.s® The
tables were signed by a ‘Catchcard Boyd, Examiner of salt and fishery ac-
counts’, which lends a lot of credibility to the quality of the data, covering the

52 Van Bochove, ‘De Hollandse haringvisserij’, p. 25.
53 Hitzbleck, Bedeutung des Fisches, p. 318.

54 Coull, Sea Fisheries of Scotland, p. 74.

55 Knox, A view of the British Empire.

56 Knox, A view of the British Empire, pp. 385-390.
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Shetland and Orkney Islands and some 24 different Scottish fishing villages.
Viewed from the broader perspective of the thirty-year period under exami-
nation, this was a rather meagre point in the history of the Scottish herring
fisheries, with an average of approx. 3,500 tonnes per year.

In this period, Scottish herring fishery was subsidised by the British gov-
ernment who paid a bounty on the tonnage of some vessels and on the catch
of other vessels. This enabled Scottish geographer Coull to reconstruct the
total output of the Scottish herring fisheries in the final 15 years leading up
to the turn of the 19th century. This period saw a renewed rise in production,
with total Scottish production in the late 1790s reaching a figure of around
30,000 metric tonnes.” This impressive rise came to a halt in the early
1800s; by 1809 — the first source of new data — only 10,000-15,000 tonnes
were exported. It is likely that the Scottish producers were hampered by the
Napoleonic period, when much of the main markets in Germany and central
Europe were in the hands of Napoleon, enemy of the British. Immediately
after the end of the war in 1814, however, Scottish herring fishery really took
off. During the next 40 years, Scottish-produced herring managed to surpass
any previous historical production of salted and barrelled herring, firmly es-
tablishing the nation on the European herring market.s3

When it comes to the technology and organisation of the Scottish fisher-
ies, information is scarce when it comes to the ryth century, but we do know
the main types of gear were drift nets and seines. When the herring came
close to the eastern shores for spawning in August and September, beach
seines and smaller inshore boats with crews of 4-6 men were used, while
larger boats had 7-8 men on them.59

Besides this rather unregulated form of inshore fishery, the Scottish
and subsequently British governments made several attempts to promote a
Scottish high sea fishery modelled on the Dutch herring fishery. The Scots
had been envious of the Dutch fisheries’ virtually unrestrained access to
large busses of herring as early as 1493, when local officials were asked to fit
out boats with a capacity of more than 20 tons.®° In the latter half of the 17th
century, the government made several attempts to set up actual fishing com-
panies, but all collapsed within a few years without making any long-term
impact on the Scottish herring industry.®*

The only successful attempt was made in the 17508, when it was decided

57 Coull, ‘Fishery Development in Scotland’, pp. 11-13 and p. 18.

58 NA. Commissie van Onderzoek omtrent de regelingen der Zeevisserijen, 1851-1857, inv. no. 14,
appendix 7.

59 Coull, Sea Fisheries of Scotland, pp. 56-63.

6o Coull, Sea Fisheries of Scotland, p. 65.

61 Smout, Scottish Trade, p. 221.



PRODUCERS AND PRODUCTION OF SALTED HERRING | 57

to put a bounty on the tonnage of herring busses. In the 1750s, less than 10
busses were fitted out, but in the 1760s this number rapidly rose to more
than 200.% Following a few years of relative inactivity around 1770, the num-
ber of busses went up again and continued to do so until the turn of the 18th
century, with in between 200-300 busses fitted out each year.®

From 1786 onwards, both the large Scottish busses and the smaller boats
received bounties — the busses on the basis of their tonnage, the boats on the
basis of the number of barrels cured.®+ It is thus likely that this systems of
bounties — unlike the 177th century attempts to build a fleet of large vessels to
rival the Dutch — in the latter half of the 18th century contributed to the even-
tual dominance of Scottish herring fishery in the 19th century. However, the
initial Scottish success both in the late 17th and late 18th century was main-
ly built on the flexible growth in the number of smaller inexpensive boats
rather than the fitting out of large vessels.® Scotland’s southerly neighbour
England never developed a herring fishery quite the size of the Scottish. In
a North European context, however, the English production of herring still
constituted a sizable contribution.

England
The main centres of the English North Sea herring industry were the towns
of Great Yarmouth and Lowestoft in East Anglia, whereas comparatively
small herring fisheries developed in Yorkshire, to the northeast.®®

With regards to the English herring fisheries outside of East Anglia, the
published quantitative evidence is quite scattered and heterogeneous over the
1600-1850 period. For this reason, this estimation does not include herring
production outside of the main East Anglia herring centres. Thus the total
estimated herring production in England shown in figure 4.6 is actually the
total production of East Anglia. In order to quantify the size of the English
production of salted herring, a number of published time series can be col-
lated in order to cover most of the 1600-1850 period. Data on the English
herring fishery is presented in lasts and barrels, on the basis of 12 barrels to
the last. One English barrel is assumed to weigh 127 kg.®7

62 Knox, A view of the British Empire, p. 233.

63 Coull, ‘Fishery Development in Scotland’, p. 9.

64 Coull, Sea Fisheries of Scotland, pp. 70-71.

65 Smout, Scottish Trade, p. 222 and Coull, Sea Fisheries of Scotland, p. 64.
66 Michell ‘European Fisheries’, p. 143.

67 Hitzbleck, Bedeutung des Fisches, p. 318.
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Figure 4.6.
Production of salted and red herring in East Anglia, 1600-1850.
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Nevertheless, an attempt has been made to present an overall estimate of
the East Anglia herring production based on late 18th century data, most of
which is solid. For the years 1750-1790, English marine scientist Cushing
calculated the annual production of herring in Lowestoft based on contem-
porary accounts by Edmund Gillingwater, who wrote an extensive account of
the town of Lowestoft.®® The figures show large inter-annual fluctuations in
the catch of herring, but with an average of approx. 1035 metric tonnes per
year.

How, one might ask, can we relate the catch at Lowestoft to the whole
of East Anglia? Mid 19th century commentator Nall used late 18th century
government reports on the state of the British fisheries to compile a list of
all herring produced in Great Yarmouth during the 12 years between 1739-
1782.%9 For the years when data is available from both Cushing and Nall, the
ratio between the catches at these two main ports of East Anglia was calcu-
lated. Great Yarmouth produced 4.2 times as much salted and smoked her-
ring as Lowestoft.

For the rest of the period between 1600-1850 catch and export data on the
herring industry is available for only one of the two ports. Despite the consid-
erable margin of error, the ratio of 4.2 is maintained in the overall estimates.

Throughout most of the 17th century until 1720, catch figures for Great
Yarmouth were calculated by historian Michell.”> Despite some gaps in the

68 Cushing, ‘The East Anglian Herring Fishery’, pp. 323-329.
69 Nall, Great Yarmouth and Lowestoft, p. 329.
70 Michell, ‘European Fisheries’, p. 147
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time series, the general impression is that of a gradual build up of produc-
tion following the low point of less than 3,000 metric tonnes in the 1620s
and 1630s, towards a highpoint in annual production between approx. 1660-
1690 of around 7,000 tonnes. The next 20 years or so saw a decline to less
than 4,000 tonnes, but from 1712 until approx. 1750, the annual average
reached close to 8,000 metric tonnes, an estimate also corroborated by Nall
and Knox.”" Until 1750, the figures are all averages of 10-20 year periods, but
the detailed figures for the 1750-1789 period testify to large annual fluctua-
tions with an average of 5,300 tonnes.

For most of the 1790s, the figures are based on interpolation, but English
historian Robinson’s estimate of a production of 8,012 tonnes in 1798 and
6,247 tonnes in 1799 fits in well with the overall picture.”

In light of the general increase in bureaucracy during early modern times,
it is surprising that there are no annual statistics on the total production of
the English herring fishery for the first half of the 19th century. However,
a mid-19th century estimate of the average English catch by commentator
Palmer suggests that 3500 lasts, or 5,355 tonnes were produced annually in
this period.”

In 1866, Nall wrote that a total of 56,625 barrels or 7,220 tonnes were
produced in 1862, which seems to indicate that Palmer’s average estimate
was not far from the 1862 level, and suggests that the English production
of herring does not seem to have surged during this period in the same way
as the Scottish herring industry further to the north. In fact, when viewed
in the long-term perspective of the 1600-1850 period, English herring fish-
eries seem to have remained remarkably stable throughout. Periodical dips
occurred in the periods between approx. 1620-1640 and 1690-1710, whereas
the more precise indications for the 1750-178¢9 period testify to extremely
large inter-annual fluctuations. But what were the characteristics of the East
Anglian herring industry in this period?

Part of the English catch was gutted, cured and salted in the same manner
as the Dutch, but most of the English herring production — during the entire
period in question, in fact — consisted of ‘red’ herring. Red herring was salt-
ed but not gutted and left to rest for two or three days before being smoked
over a slow-burning fire in special smokehouses.”# The English red herring
was regarded as an inferior product in comparison with the salted Scottish

71 Nall, Great Yarmouth and Lowestoft, p. 329 and Knox, A view of the British Empire, p. 286.

72 Robinson, The English Fishing Industry, p. 21.

73 Cushing, The Provident Sea, p. 86. Cushing converts 3,500 lasts into the equivalent of 8,610
tonnes. However, the following the conversion ratios used elsewhere in this section would
put production in metric tonnes at 5,355 tonnes.

74 Butcher, ‘Lowestoft as Microcosm’, p. 58.
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‘white” herring. When curing standards were imposed in Scotland, the same
measures were not applied to English production.”s This could also be a mat-
ter of adapting to nature, as the North Sea herring had already spawned by
the time it reached the fishing banks off East Anglia. This spent herring net-
ted a lower price than mature herring when cured, gutted and salted in bar-
rels, so perhaps it was not worth the effort in East Anglia to produce the finer
salted ‘white’ herring, when much of the catch would have reached a state
where the texture of the flesh was more suited for smoking anyway.

When it comes to the size and number of vessels used, scarce quantitative
evidence has been published. For a brief period in the 18th century, there are
indications that the entire English fishing industry grew from 1,378 vessels
in 1772 to 1584 vessels in 1786.7° However, we do not know how large these
vessels were, or whether they chiefly fished for herring, cod or other species.

With regards to Lowestoft, however, English historian Butcher has esti-
mated that approx. 300 men were employed in the autumn herring indus-
try in the late 16th century, while approx. 200 people took part in the her-
ring fisheries in the first half of the 18th century, mostly on small boats
with a crew of 2-4 in each vessel.”7 This indicates that the English herring
fishery was one of the more low tech, local fisheries in the North Sea area,
but that part of fleet was just as well equipped as the Dutch. The gear used
mainly consisted of drift nets, and surviving data indicates that the size and
length of the drift nets could be just as large as the Dutch drift nets, span-
ning as much as 100 nets of 20 yards each, or the equivalent of approx. 1.8
km. However, such long nets will have been the privilege of the largest ves-
sels in the English fishing fleet, and a contemporary source such as Isaac
Gillingwater, the older brother of the aforementioned Edmond, noted that
the largest English herring vessels had crews of 10-11 eleven men.”® Like the
Dutch busses, the English busses were suitable for onboard curing. The gov-
ernment enviously eyed the Dutch enterprise, and on three occasions in 1705,
1718 and 1750 initiatives were taken to set up a system of bounties that would
stimulate fishers to develop large scale enterprises, allowing the English to
compete in the European market. However, all these schemes failed to gain
much of a foothold on the English seaside.”9

From the late 1790s until 1830, however, technological innovation took
place in the English herring industry, when new three-mast luggers replaced
the buss vessels previously used in the English herring industry. The luggers

75 Haines, ‘The Herring Fisheries, 1750-1900’, p. 67.
76 Haines, ‘The Herring Fisheries, 1750-1900’, p. 65.
77 Butcher, The Ocean’s Gift, pp. 75-77.

78 Butcher, ‘Lowestoft as Microcosm’, pp. 56-57.

79 Haines, ‘The Herring Fisheries, 1750-1900’, p. 65.
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were smaller, cheaper and more manoeuvrable than the older heavier vessels
and could bring the last ashore in time for curing. Even if English herring
production did not manage to grow in the first half of the 19th century, it did
undergo structural changes.?°

German states

The town of Emden, located in East Frisia in present-day Germany near the
Dutch border, was the only early modern German base for large-scale her-
ring fishery in the North Sea. In the last decades of the 16th century, evi-
dence suggests that Emden developed a high seas fishery based on the Dutch
model, with similar regulations. Although there are no figures on catch and
fishing effort for the early period, we know that a ship with 25 Dutch-stan-
dard herring busses caught 1,322 metric tonnes of salted herring in 1597. For
reasons not known to the present day, the Emden herring company disap-
peared during the first half of the 17th century. As a result, there was no sig-
nificant German high seas fishery for salted herring until the latter half of
the 18th century.

Figure 4.7
Recorded landings of salted herring in Emden, East Frisia, 1597-1858.
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In 1769 however, a new herring company was set up in Emden based mainly
on local capital, but with the protection of the Prussian state. In the follow-
ing year, six brand new locally built busses fashioned after the Dutch model
set sail for the first time. During the next two decades, the fleet continued to
expand, so that by the 1790s and 1800s more than 50 vessels were operat-
ing out of Emden. Major investments started flooding in from all over the
Prussia. During the years 1807-1814, Emden was under Dutch and French
control, and the herring company was split into five smaller companies.®?
After peace broke out in the North Sea area in 1814, the herring fisheries of
Emden went into a free fall. The performance of the Emden-based herring
fisheries is illustrated in figures 4.7, 4.8 and 4.9.33

Figure 4.8
Number of herring busses based in Emden, East Frisia, 1597-1858.
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After having enjoyed an annual harvest of 2-2,400 metric tonnes in the late
17008, the total catch fell dramatically in the post-war years 1814-1849 that
saw average annual catch decline to as little as approx. 500 tonnes. One rea-

82 Hahn, Ostfrieslands Heringsfischereien, pp. 30-49.

83 The three time series are based on: Hahn, Ostfrieslands Heringsfischereien, pp. 17, 31-32, 45,
49, 61, 66, 75 and pp. 87-89. For the years, 1772-74, 1780-83, 1786-90 and 1792-1802 the
total catch estimate is based on interpolations between the years for which there is data
available on total catch as well as total effort.
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son for this development was the fact that almost half the fleet, or 24 busses,
relocated to Enkhuizen in the Netherlands in 1821.34 Nevertheless, the main
reasons for the continued decline was the combination of falling prices after
1814 and very poor catch results. The CPUE — catch per boat per year — fell
from approx. 40 tonnes to around 20 tonnes in the first decade of the 19th
century. This development was simultaneous with the falling catch rates
in the Dutch herring buss fishery during the same period. In 1857, only six
busses sailed out from Emden. Just before the start of the season of 1858,
the warehouse containing all stockpiles for the fisheries burned down. This
marked the end of an era of Emden herring fisheries.%

Figure 4.9
Average catch per buss landing of herring in Emden, East Frisia.
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Somewhat smaller in scale, Der Bremer Heringsfischerei Compagnie was set up
in the German free state of Bremen in 1806 when the company bought two
herring vessels from Emden. The Bremen Company gradually expanded and
nine vessels were fishing in the years around 1820. As soon as 1828, how-
ever, the company was liquidated and the shareholders lost their money. The
Bremen herring company’s downfall has been attributed to a drastic drop in
prices in the 1820s.3° Within the German states, the Bremen herring com-

84 Hahn, Ostfrieslands Heringsfischereien, p. 87.
85 Hahn, Ostfrieslands Heringsfischereien, p. 89.
86 Rohdenburg, Hochseefischerei an der Unterweser, pp. 18-35.
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pany was second only to nearby Emden, but the total catches never exceeded
more than 100-200 metric tonnes per year.?”

Denmark

The largest herring fishery in Denmark took place in the fiord, the Limfjord
in the northern part of Jutland. Customs records and account books have
made it possible to estimate the total production of herring in the Limfjord
area back to year 1600, which is shown in figure 4.10. By this time, the her-
ring fishery was already renowned throughout the nation, and for the first
70 years of the 17th century between 500-2,000 tonnes of herring were
produced annually. The fishery then grew rapidly over the next 30 years to

Figure 4.10
Estimated total output from the herring fishery in the Limfjord, Denmark
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around 4,000 tonnes per year, and in the 1710-1740 period, the fishers har-
vested in between 8-12,000 tonnes every year. This was followed by a slump
in the latter half of the 18th century, but in the year 1800 herring was re-
ported to have come back in large quantities and for the next thirty years
the Limfjord saw its last great herring period with annual production rates
of 8-12,000 tonnes. By 1830, however, the fishery crashed, never to regain

87 Rohdenburg, Hochseefischerei an der Unterweser, p. 245.
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its former size. Records of catch per unit effort for the 18th and early 19th
centuries indicate that both large herring periods ended due to poor catches
rather than reasons such as politics or competition on the Baltic export mar-
kets.® However, the figures for the Limfjord include salted herring, train oil
and dry-salted herring. Therefore the amount of exported salted herring only
makes up two thirds of total production.

Besides the fishing efforts in the Limfjord area, the long West Jutland shore-
line facing the North Sea was home to fisheries for cod, haddock and plaice
in early modern times, but no major herring fishery ever developed here.
This is most likely due to the fact that the attractive fishing grounds were lo-
cated along the English and Scottish shorelines rather than the Danish. The
west coast fishers would have required large amounts of capital and safe har-
bours in order to develop a herring industry.

The only place where both capital and infrastructure were in place was
Altona. Until 1864, the town of Altona outside Hamburg was the southern-
most part of the Danish king’s realm. In 1767, the merchant Schimmelmann
— the force behind the aforementioned fishing company at Farsund — set up
a fishing company in Altona, which fished for herring in the Dutch manner
with busses, onboard curing and a ventjager to head home with the first her-
ring of the season. In 1769, the company fished with 13 herring busses, with
28 busses and three ventjagers in operation by 1780.%9 One year later, an-
other herring buss was added to the company’s fleet.9° We also know where
they went fishing, at least in the summer of 1783, when 29 busses with a
crew of 14 men each were engaged in herring fishery at Shetland.o" The luck
of the Danish company was fleeting though. The government had to inter-
vene with grants, later incorporating the company into the Canal Company
in 1781, which was eventually liquidated in 1792.92

The fishing itself, however, went on for another decade, and when the
Dutch were caught up in the Napoleonic Wars the Danes enjoyed short-lived
success due to their neutral position. This ended when Denmark intervened
in support of Napoleon. In 1807, England took the island of Helgoland along
with 18 herring busses from Altona, which were anchored there. This was
the end of the Danish high seas herring industry.s

88 Poulsen, ‘The Limfjord Herring Fishery’, pp. 287-304.
89 Grotenwold, Die deutsche Hochseefischerei, p. 135.
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Figure 4.1
Estimated landing of salted herring in Altona, Duchy of Holstein, 1770-1805.
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The herring company of Altona is not described in any detail in historical lit-
erature, and the size of the catches is not known. Nonetheless, the account of
herring vessels fishing at Shetland in 1783 states that the Danish effort was
two thirds of that in Emden. Since the technology and methods used by the
Altona fishers were similar to those in Emden, it is tempting to make an es-
timate of the Danish catches on the basis of the figures from Emden. Using
the Emden figures for the years 1770-1805, and interpolating for the years
when data is missing, a useful time series can be produced, which is illus-
trated by figure 4.11. This puts the average annual production of the Altona
herring company at approx. 1200 metric tonnes of herring.

Flanders

Due to a Dutch invention in the early 15th century, the ‘Dutch model’ of fish-
ing for herring with large offshore vessels soon spread to the Flemish coastal
areas in what is currently Belgium9+, and during the 15th and 16th centuries
Flanders hosted a large herring fishery. With the advent of the Dutch Revolt
and the subsequent blockade of the river Schelde and frequent blockades of

94 In this section the English name for the region, Flanders, is used rather than Belgium,
since the kingdom of Belgium only came into existence in 1830. In the early 1600s
Flanders was first part of the Habsburg empire, then the Austrian Netherlands and from
1814-1830 became part of The Netherlands.
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the main fishing ports Ostende and Nieuwpoort, the Flemish herring indus-
try fell into decline. Belgian commentator Verbrugge has pointed out that
Flanders became caught up in the intense and often bloody rivalry between
France, England, Spain and Dutch Republic during the rest of the 17th cen-
tury, ruling out any renewed interest in the herring fisheries.9

In 1727, a privately funded Compagnie van Visch-Vaert was set up in
Nieuwpoort, specialising in cod fishery off Iceland, although the company
probably also engaged in North Sea herring fishery. This company was short
lived though, and went bankrupt in 1737.9¢

In order to promote an otherwise slumbering enterprise, the import of
foreign herring was prohibited in 1767, and in 1770 the government put a
bounty on every vessel engaged in the herring fisheries.9” These measures
seem to have made a difference — the 1784 overview of herring vessels at
the Shetlands reveals that 13 of these boats came from Oostende and 11 were
from Nieuwpoort, both towns along the Flemish coast. These vessels were
manned by a crew of 13.9 This means that a total of 312 fishers aboard 24
vessels were fishing in the north western part of the North Sea, equalling ap-
prox. 50% of the Emdener herring company’s activities. Judging from this,
the total Flemish output in this period would have been approx. 1,200 metric
tonnes,

In the 1820s, the Flemish fisheries grew during the period of Dutch gov-
ernance. In 1832, two years after a political revolution had lead to the estab-
lishment of the modern state of Belgium, the Belgian fishing fleet comprised
a total of 142 vessels with 825 men aboard.?? However, it is highly doubtful
that the majority of this fleet focused on herring, and there is no available
catch data to help establish the truth. In the 1830s, several measures were
taken in order to subsidise the fisheries, and the number of people employed
in the Belgian sea fisheries rose from 1003 in 1836 to 1646 in 1865. Although
Oostende was by far the dominant port in this period, no more than 4 vessels
from Oostende took part in the high seas herring fisheries by 1850, making
up only a tiny portion of the overall Belgian sea fisheries.’*°

The above section on the Flemish herring fisheries is hampered by a
lack of available published accounts on the size of the industry. Therefore,
Flanders has been left out of the estimated total output of herring in the
North Sea region.

95 Verbrugge, ‘Die belgische Seefischerei’, pp. 6-7.
96 Parmentier, ‘The Asian challenge’, pp. 298-299.
97 Verbrugge, ‘Die belgische Seefischerei’, p. 9.

98 Goodlad, Shetland Fishing Saga, p. 168.

99 Verbrugge, ‘Die belgische Seefischeret’, p. 11.
100 Verbrugge, ‘Die belgische Seefischeret’, pp. 13-14.
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France

French herring fisheries are scarcely mentioned in the historiography of the
North Sea fisheries, and there are no figures for most of the 1600-1850 pe-
riod making it impossible to estimate the size of the French herring fishery.
The assessment of French herring production is thus based on no more than
a few ‘snapshots’.

The 17th century capital of the French herring industry was the town of
Dieppe in Normandy, from where fishing trips to the English Channel and
the Great Yarmouth area were launched. In 1649, the French fleet had 150
boats of various sizes. By then, fishing trips to the Shetlands had abandoned,
and it wasn’t until 17771 that the French finally attempted to fish in these wa-
ters again.’*

Shetland accounts reveal that seven of the herring vessels engaged in sum-
mer fishery at the Shetlands in 1784 originated from Dunkerque in northern
France. These vessels were probably smaller than the Dutch, since only 10
men were aboard each of them.*** This was smallest contingent from any
one country in this year, and it would appear that Shetland fishery was aban-
doned after a few years.™3

In 1788, the French government initiated a survey of the state of the
French fisheries. As it turned out, the herring industry proved to be quite
substantial in the northernmost parts of France, with important fishing vil-
lages in the towns of Boulogne-sur-Mer, Dunkerque and Dieppe. This situa-
tion made it possible to fish for the herring stocks in the north western parts
of the North Sea as well as the English Channel. A total of 330 vessels used
for herring fisheries were counted, but many of these were quite small, pos-
sibly rowing boats for 1-2 fishers. In the towns of Fécamp, St. Valéry and
Dieppe, however, a total of approx. 180 boats of notable size were fitted out
for what was probably high seas fishing.’*4 The catch from these vessels is
difficult to estimate. The fact that only seven French vessels were present
at the Shetlands a few years earlier might indicate that a sizable part of the
French herring fisheries took place in the Channel area, which is known to
have seen various periods of excellent fishing.

Around this time, Boulogne-sur-Mer emerged as the leading herring port
and developed its fleet from 30-40 boats in 1771 to 120-130 in 1789. In 1810,
200 vessels based in Boulogne cast their driftnets for herring. By 1821, how-
ever, the number had already dropped to 142, with no French herring vessels
taking part in the herring fisheries off Scotland and Shetland during these

o1 Gall, ‘Die Fischerei mit Treibnetzen’, p. 44.
102 Goodlad, Shetland Fishing Saga, p. 168.
103 Gall, ‘Die Fischerei mit Treibnetzen’, p. 44.
104 Villiers, ‘La flotte de péche’, pp. 57-78.
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years. Failing to expand substantially in the 19th century in a similar manner
to the Scottish herring industry, the number of herring vessels at Boulogne
remained at around 160 in 1836 and 157 in 1869, although more of the larg-
er boats appeared in this period.’>s There are records of these large French
vessels near the English shore, with one report mentioning the sighting of
as much as 100 French boats off the coast of East Anglia in a single day.'°
Large round figures from past centuries often spell exaggeration, but there
is no doubt the French were actually present off Great Yarmouth in the first
half of the 19th century.

There is little catch data available for the French herring fishery, despite
its significance in the southern parts of the North Sea. As a result, it has not
been possible to construct a longer time series for the production of salted
herring in France. However, for the sake of adding to the total production
of North Sea herring, the combined French herring fisheries have been at-
tributed an annual catch of 4,000 metric tonnes in the years r750-r797 and
1814-1850. The catch undoubtedly dropped during the British blockade of
Napoleonic France, whereas the number of boats indicates a fishery some-
what smaller than the East Anglian and Dutch counterparts during the same
stages of the 250 years under review.

Discussion, producers and production

Total European production

The above sections provide an analysis of the herring fisheries in nine dif-
ferent countries around the North Sea, aimed at establishing an overall fig-
ure for the production of salted herring in each country and the North Sea
area as a whole. Besides estimating the size of each herring fishery, the char-
acteristics of the organisation and technology used in each fishery is briefly
summed up. This results in the following conclusions.

The total production of salted herring in the North Sea area is illustrated by
figure 4.12. In the early 1600s, total annual production was approx. 60,000-
80,000 metric tonnes, dropping to 50,000 tonnes by the middle of the cen-
tury. A more drastic decline then set in during the 1650s and 1660s, reaching
a low of less than 14,000 metric tonnes in 1666. With the exception of a few
good years, production in Northern Europe remained at around 25,000-35,000
tonnes until approx. 1710, when numbers rose again. This rising trend saw in
between 40,000-60,000 tonnes of salted herring produced during the years

105 Gall, ‘Die Fischerei mit Treibnetzen’, p. 44.
106 Haines, ‘The Herring Fisheries, 1750-1900’, p. 66.
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Figure 4.12
Production of salted herring in Northern Europe, 1600-1850.
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r710-1780. During the last two decades of the 18th century, total production
reached 70,000-80,000 tonnes per year, the same level seen during the first
decades of the 17th century. A temporary decline then set in during the first
decade of the 1800s, with production dropping to just under 40,000 tonnes
between 1809-1811. A rapid increase in production followed, and in the next
40 years covered by this analysis production rose to unprecedented heights
reaching 200,000 tonnes in 1849. Overall, the development from 1600-1850
represented a phase of decline in the years between approx. 1600-1700, fol-
lowed by a steady increase in the rest of the 18th century. After a short setback
in the early 1800s, production grew at a previously unparalleled rate.

The Dutch Republic stands out as the dominant producer of herring in the
entire 17th century. In this period, the Dutch herring industry was responsi-
ble for 75% of the total North Sea production, although the nation gradually
lost its share in the total North Sea supply during the 1600s. The Dutch pro-
duction was in full decline by the turn of the century, with less than 10,000
tonnes produced in the years 1703-1708. The industry recovered, and al-
though Dutch production in the first half of the 18th century was much lower
than in the 17th century, the Dutch were still the prime producer of herring
in northern Europe. This ended in the 1740s when Norwegian production
of salted herring rose to more than 20,000 barrels a year for two decades
until approx. 1760. If the period until approx. 1740 could be termed as the
age of Dutch dominance, the years 1740-1760 saw Norway lead in northern
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European herring production. In the 1760s the Norwegians lost out to the
Swedish Bohuslen fishery, which became all dominant from 1762-1807, after
which the Bohuslen herring disappeared. The relative dominance of the vari-
ous herring fisheries is illustrated in figure 4.13.

Figure 4.13

Total production of salted herring in Northern Europe, 1600-1850. The relative
importance of ten different herring fisheries is presented as a percentage of
the total production.
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The Swedish and Scottish herring fisheries were the only major fisheries
that do not seem to have suffered greatly from the Napoleonic era, approx.
1798-1813, when the North Sea and the surrounding nations became engulfed
in warfare and trade embargos. In any case, the Scottish herring fisheries
emerged as the dominant producer of salted herring after 1807, and although
Norwegian herring production also grew rapidly in the first half of the 19th
century, Scottish production was slightly larger than that of Norway and the
largest in Europe for most of this period. In the 1830s and 1840s, the Scottish
and the Norwegian herring industries both reached the same production level
for salted herring as the Dutch had more than 200 years before.

The East Anglian herring industry was consistently present during the
whole period, and seems to have been the second largest producer during
parts of the latter half of the 1600s. However, since most of the English her-
ring was processed and marketed as ‘red’ herring, the industry may have ca-
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tered partly to different market than the other producers of ‘white’ herring.
In the early 1700s and early 18o0s the Danish Limfjord fishery was of note-
worthy size, also by European standards.

In the period after approx. 1750, the number of countries with large her-
ring industries seems to have grown. More data is available for the latter half
of the 1600-1850 period, although a lack of data on French herring produc-
tion lack unfortunately makes it impossible to assess the size of the French
herring fishery prior to approx. 1750.

Shore-based and high sea fisheries

However, the above analyses of the various producers of salted herring in
Northern Europe also allows us to present an overview and generalisation
of the technology and organisation of the various herring fisheries. Roughly
speaking, we can conclude that two main types of herring fisheries coexisted.

Most pre-modern herring fisheries in the North Sea region were basically
shore-based operations. In the Bohuslen fisheries on the Swedish west coast,
the fishers mainly fished with beach seines and standing gillnets operating
within the archipelago, a technique also used in the Norwegian fiords. In
western Norway, the fishers would also row out in the open sea to fish with
long gillnets.®”

This practice was common throughout the North Sea area, both along the
Scottish east coast, the Yorkshire and East Anglian coast and off the Dutch
coastline.™® Finally, Danish herring fishery in the Limfjord along the North
Sea primarily involved the use of pound nets, as well as gillnets and beach
seines.’®9 These fisheries seem geographically dispersed and technologically
different from one another, but they all have one important thing in com-
mon; once caught, the herring was transported to shore for processing into
salted or smoked herring, or cooking for train oil production. Due to the fact
that herring decay rather rapidly, the fishers have to go ashore within a few
days of catching the live fish, limiting the scope of these fisheries’ area of
operation.

This geographical restraint is one of the factors that separated the Dutch
North Sea herring fisheries from all other pre-modern fisheries. Some time
during the latter half of the 14th century, Dutch and Flemish fishers started
to process the herring aboard their fishing vessels. The technique itself was

107 Solhaug, "Varsildfiskeriet’, pp. 57-72, Solhaug, De norske fiskeriers historie, pp. 380-384,
Hasslof, Svenska Viistkustfiskarna, pp. 118-123.

108 Coull, ‘Fishery Development in Scotland’, pp. 1-21, Robinson, The English Fishing Industry,
pp. 16-20, Butcher, ‘Lowestoft as Microcosm’, pp. 55-58, Kramer, ‘De Visserij van de zijde’,
Pp- 175-177.

109 Poulsen, ‘Breach of Agger Tange in 1825, pp. 26-47.
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Figure 4.14
Verpacken der haring

When the fishers returned to port the salted herring had already shrunk in the barrel. Therefore,
and in order to secure a high quality, every barrel of herring was repacked and checked before
further distribution. Source: The Packing of the Herrings into the Barrels.’, etching by Adriaan van

der Laan, (1705). Po167, Visserijmuseum, Vlaardingen.

well known in Europe before 1300 in — for instance — the Danish province of
Scania.”™ Using this technique on board a cargo ship made the Dutch her-
ring fisheries virtually independent of geography. They would bring along
salt and barrels, so the herring could be cured and salted immediately after
being caught, ensuring a high quality product. It was also around this time
that the herring buss was introduced as a fishing vessel with large storage
capacity.™ As long as the fishers had enough provisions on board, they could
focus on following the herring round the North Sea rather than waiting for it
to appear near the shores of the continent. This extended the fishing season
in comparison to the other herring fisheries in Northern Europe. Over the
course of the 15th and 16th centuries this Dutch model of production devel-
oped into a major enterprise, with large investments in both shipbuilding

110 Unger, ‘The Netherlands herring fishery’, pp. 335-356.
111 Doorman, ‘Het Haringkaken’, pp. 373-375.
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and fishing and the development of a widespread distribution network for
the finished salted herring product throughout Europe.

Other northern European nations envious of this access to rich herring
resources made several attempts (with varying degrees of success) to copy
the Dutch model during the 17th and 18th centuries. This has been regarded
as one explanation for the large overall decline of the Dutch herring industry
in this period.

According to historian Unger, ‘over time, Dutch technical superiority was
eroded as competitors developed the same skills. As alternate sources of sup-
ply emerged, the Dutch chose to limit production in order to maintain the
premium prices their herring commanded.’™ This chapter has looked into
several of the competitors’ attempts to copy the success of the Dutch:

With regards to Emden, the above analysis demonstrates how the herring
company based there in the early r7th century faded away during the first
half of the 17th century, but little is known about what actually happened.

In England and Scotland, all attempts to establish large fishing companies
failed until the establishment of the bounty system favouring large vessels
in the 17505, which continued all through the r700s. The data on the East
Anglian herring fisheries suggests that a number of their herring vessels
were of more or less the same size and thus cost as the vessels used in the
Dutch enterprise, but the available data does not allow for a quantitative as-
sessment of their importance to the overall East Anglian herring industry.

In Flanders, the privately funded Compagnie van Visch-Vaert founded in
1727 was short lived and went bankrupt in 1737. Likewise in Bohuslen the
two small fishing companies Arfwedsonska Fiskeribolaget — founded in 1745
— and Fiskeribolaget i G&teborg from 1752 were both short lived enterprises,
due to financial problems and — possibly — the emergence of the cheap shore
based operations in Bohuslen from the late 17505 onwards.

The increase in historical source material data and research does not justify
the apparent rise in the number of private fishing companies in the 1760s and
1770s, often backed by government subsidies. Fishing companies were estab-
lished in Emden in 1769, and within the realm of the Danish king (Altona,
1767) with a gradual build up in Farsund during the 1760s. Neither the Altona
Company nor the Farsund Company survived the Napoleonic Era, partly be-
cause of pre war financial problems caused directly by political events. So, is it
fair to say that they might have continued their existence, had war not erupted
in Danish-Norwegian territory in 1801? We may be able to find the answer by
means of a comparison with the Emden herring company.

In spite of economic problems and several efforts to rebuild the company,

112 Unger, 'Dutch Herring, Technology’, p. 254.
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the production of salted herring in Emden based on the Dutch model did
survive Napoleonic times. Nevertheless, the first half of the 1gth century saw
the Emden based herring fisheries slip into inevitable decline. The annual
catch per buss dropped to less than 50% of the tonnage in pre-war times.
This was probably one of the main causes of the financial problems and
eventual end of the Dutch style herring fisheries in the area. So, if the Danish
and Norwegian enterprises continued after 1814 they probably would have
encountered the same problems. Der Bremer Heringsfischerei Compagnie,
set up in the German free state of Bremen in 1800, suffered a similar fate. In
any case, the Norwegian upsurge in herring production from 1814 onwards
was founded on the shore-based and coastal fisheries, whereas the Danish
interests shifted away from high seas fishery towards the Limfjord.

Finally, the Dutch themselves abandoned what we have referred to here
as ‘the Dutch model’ of fishing, when during the 1850s the College van de
Grote Visserij was dissolved, the fishing laws were liberalised and new types
of fishing vessels were introduced. It would, in other words, be fair to say that
the various attempts at copying the Dutch Grote Visserij were not successful,
so even if the scale of the Dutch herring industry diminished, this was not
the result of emerging ‘copycats.” Rather, the main threat to the supply of
herring came from the cheaper and less sophisticated shore based fisheries.

Conclusion

This chapter has sought to persent an overview of the production of salted
herring in Northern Europe in the period from approx. 1600-1850.

Overall, the period from 1600-1850 saw a phase of decline in the years be-
tween approx. 1600-1700 with an annual total production of approx. 60,000-
80,000 metric tonnes. Then a more drastic decline set in and the production
in Northern Europe remained at around 25,000-35,000 tonnes until approx.
1710. This was followed by a steady increase in the rest of the 18th century
with a production of in between 40,000-60,000 tonnes of salted herring.
During the last two decades of the 18th century, total production reached a
level of 70,000-80,000 tonnes per year, the same level seen in the first de-
cades of the 17th century. A rapid increase in production followed in the first
half of the 19th century and production rose to unprecedented heights reach-
ing 200,000 tonnes in 1849.

With regards to the size of the individual herring fisheries in the various
countries, we can conclude that The Dutch Republic, Norway, Sweden and
Scotland each went through phases in which they were Europe’s leading pro-
ducers of herring, although several other herring fisheries also played an im-
portant role in various stages of the period between approx. 1600-1850.
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Introduction

The above analysis of the total production of salted herring is also relevant
to the question whether or not the amount of herring extracted from the
North Sea in the 1600-1850 period could significantly impact the abundance
of North Sea herring. A historical study suggests this by asking whether
‘Perhaps overfishing reduced the catches...’

If the herring fisheries during the 1600-1850 period impacted fish stocks,
the fishing pressure would have to be taken into account in applying fisher-
ies data as a reflection of the spatial movement and relative abundance of
herring stocks over this long time span. If, however the fisheries had an in-
significant impact on stock abundance, then fishing pressure can be taken
out of this equation. One way to address this issue is to compare the past
catches of North Sea herring with today’s knowledge as to how much herring
can be taken from the North Sea in a sustainable manner.

Present distribution of North Sea herring

The population of herring in the North Sea consists of both spring spawn-
ing and autumn spawning herring. The autumn spawning stocks are the
most prolific and these were the potential targets of Dutch fishers. The au-

1 De Vries and Van der Woude, The first modern economy, p. 252.
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tumn spawning herring in the North Sea consist of three sub-populations
or stocks, primarily separated by a different spawning behaviour and charac-
teristics. The Northern stock, Buchan herring spawn in the area in between
the Shetland Islands and the Scottish east coast off Aberdeen. The Bank her-
ring has spawning grounds off the English coastline in between Yorkshire
and Norfolk and on Dogger Bank, in the central North Sea. The third and
southernmost herring stock in the North Sea is the Downs herring, which
spawn in the Southern Bight of the North Sea and the English Channel. The
Buchan herring tend to spawn first, followed by the Dogger while the Downs
herring spawn in late autumn. In winter and spring all three sub-populations
drift around the North Sea in a counter clockwise movement, wintering in
the eastern part of the North Sea, while the Buchan and Dogger stocks move
on the North Eastern areas during spring, feeding on zoo-plankton, primar-
ily Calanus finnmarchicus. In early summer around June the Buchan herring
reach the Shetlands, which is where the Dutch fishers would await the start
of the fishing season, on the night of St. John, the 24th of June.?

Further discussions of the biology and migration pattern of North Sea her-
ring stocks can be found in chapter 10 and 11.

Total allowable catch, (TAC)

Within the last generation, the International Council for the Exploration
of the Sea, (ICES) performed annual analyses of the stock abundance of
North Sea herring. This is an essential tool in the management of herring
stocks. An important part of stock assessment is to provide advice on how
much herring can be caught in the upcoming season without damaging the
stock abundance. The suggested limit on the amount of herring that can be
caught safely each year is referred to as the Total Allowable Catch, (TAC),
and all analyses and results are published annually in the Report of Herring
Assessment Working Group for the Area South of 62° N3 For the purpose of
research and management, the North Sea is divided into sub areas, based on
where the North Sea herring are usually located and caught. The recommen-
dations with regards to the North Sea thus cover the area south of the 62° N,
just north of the Shetlands, and the area to the south of the North Sea her-
ring stretches into the English Channel.

For 2005, the TAC for the North Sea area is set at no more than 535,000
metric tonnes. If fewer herring are caught, the targeted total Spawning Stock
Biomass, (SSB) of more than 800,000 metric tonnes can be maintained.4
The SSB represents the amount of herring that have reached the state of ma-

2 Cushing, Climate and Fisheries, pp. 58-63 and pp. 199-208.
3 Anonymous, Report of Herring.
4 Anonymous, Report of Herring. p. 40.
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turity and will spawn to contribute to the annual supply of new herring.

The herring stocks in the North Sea though, have been heavily fished in
the past century. The present SSB is thus hardly in a pristine or natural state.
In the 1960s and 1970s, fishing pressure on North Sea herring became es-
pecially heavy due to the introduction of new fishing gear such as bottom
trawls, pelagic trawl and purse seines. In addition to the problem of catches
with a large percentage of immature fish, annual landings reached a level of
more than 1,000,000 tonnes per year. This had a serious impact on the SSB,
and resulted in a decrease in the supply of new herring, and a rapid decline
of the SSB as well as the total stock biomass. A fishing moratorium in the
mid-1970s gave the stock a chance to recuperate. From 1983 onwards, tight
regulations have been in place with regard to the maximum herring catch al-
lowed under the TAC system.s

The estimated SSB is currently approaching the level of the early 1960s,
at approx. 1,500,000 metric tonnes. The total biomass is somewhat higher,
which is regarded as a healthy number for this fished resource.® If no fishing
had taken place at all, the SSB would most likely have been somewhat high-
er, but not indefinitely so. At some point the natural mortality of the herring
would cause the net recruitment to reach zero. So, does the amount of North
Sea herring caught in the 1600-1850 period indicate that fishing mortality
had a significant impact on the size of the fish stock biomass?

Past extraction of North Sea herring stock

Although the previous chapter featured an estimate of the total production
of salted herring in Northern Europe, the salted herring produced in Norway
originated from the Atlanto-Scandian herring stock which is a peripheral
guest in the North Sea and genetically separate from the North Sea herring
populations. The Norwegian production should thus be excluded from this
estimate.

Moreover, not all of the herring caught in the North Sea ended up in the
salted herring industry. Much herring will have been consumed locally, thus
evading the customs records and commercial catch registers analysed in the
above chapter. This poses the problem that solid evidence from documentary
records is hard to come by with regards to locally consumed production and
has not been included in the estimated total extraction of North Sea herring.

One important exception to this pattern is the train oil industry, which ex-
perienced a boom during the great Bohuslen herring period in the latter half

5  Corten, Herring and Climate pp. 22-24.
6 Anonymous, Report of Herring, p. 142.
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of the 18th century. In the 1780s and 1790s the scale of train oil production
greatly exceeded that of salted herring production, with around 100,000 met-
ric tonnes of herring boiled into train oil exported each year from Bohuslen.”
This staggering amount of herring must thus be included in the total figure
for North Sea herring extraction between approx. 1600-1850, presented in
figure 5.1.3

Figure 5.1
The total extraction of North Sea herring, 1600-1850.
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The figures for the total extraction of North Sea herring paint a somewhat dif-
ferent picture than the figures for the total production of North Sea herring.
Discounting the Norwegian catches, the total catch is seen to have declined
over the period from approx. 1600-1750, when Bohuslen fisheries caused
a major upsurge in herring landings until 1808. In the 179o0s, total extrac-
tion reached a level of 150,000 tonnes per year. In the first half of the 19th
century, the total catch seems to have remained under the level of 100,000
tonnes.

7 Nilsson, ‘Det stora sillfisket, 1752-1808’, pp. 294-295 and pp. 301-302.

8 The sources used to estimate this figure can all be found in the previous chapter on produc-
ers and production of herring.
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No impact

This short analysis of the likelihood that pre-industrial fishing had a signifi-
cant effect on North Sea herring stocks is based on the assumption that the
ecosystem in which the herring lived during the early modern period is simi-
lar to the present-day North Sea ecosystem. Herring has a particular place in
the North Sea ecosystem, and its abundance is kept in check by the predation
of larger fish and seals, while herring in turn feeds mainly on copepods.

Environmental changes can also have an effect on the abundance of stocks,
caused by - for instance — climate variability. However, when it comes to an
ecosystem this far back in time, there is no way of documenting the location
of herring relative to other species, and any arguments concerning the im-
pact of predation would be highly speculative.

So could the total catches of North Sea herring have impacted the North
Sea herring stock biomass? No. Even with the very high catch level of
150,000 tonnes in the 1790s, herring catches in the period under review are
still a far cry from the North Sea herring TAC of more than 500,000 tonnes
in the early 21st century. If we also take into account that the total SSB is
likely to have been much higher in this period, when fishing pressure was
much less severe than in the 1960s and 1970s, the past extraction of North
Sea herring is well within the present-day ICES recommendations.
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6 | Markets, Prices
and Consumption.
erring trade in
the North Sea
and Baltic region

Introduction

This chapter presents an overview of the long-term trends in terms of trad-
ing patterns for salted herring in the area of the North Sea, the Baltic Sea
and their respective hinterlands in the period between approx. 1600-1850.
The market is defined as ‘the interaction between supply and demand to de-
termine the market price and corresponding quantity bought and sold.” In
this period the north European herring market underwent several changes.
These changes are analysed from four different perspectives:

The first main section examines the main trading routes for herring in
Northern Europe on the basis of records from the Sound toll registers as well
as accounts of herring imports in the German North Sea and Baltic cities.
Subsequently, a number of price series for various parts of northern Europe
provide indications as to the long-term development of herring prices. This

1 http://www-personal.umich.edu/ alandear/glossary/m.html.
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is followed up by an analysis of the consumption patterns for salted herring,
and an evaluation of the influence of mercantilist policies. The area under
review and most of the towns mentioned in this chapter feature on the map
in figure 6.1.

Figure 6.1
Map showing the position of the main cities mentioned in this chapter.

Markets

The Dutch herring production and exports all over Europe in the 17th century
provide an indication of the scope of the European herring trade. By the time
the salted herring came ashore, the content had usually shrunk. In order to
control the quality of the landed product and make optimal use of the empty
space in the barrels, the entire cargo would be repackaged. Therefore, the
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barrels containing the finished product ready for export contained 12 barrels
per last against the 14 barrels per last landed by the fishing vessel. Packed in
barrels, the finished product could be easily transported over large distances,
and the cured salted herring could last for a long time. As the prime product,
all the salted herring from the North Sea area was processed and barrelled
so it was easy to transport. But where did all the salted herring go in the 17th
and 18th centuries?

Dutch historian Kranenburg calculated that in the heyday of the Dutch
herring trade during the first half of the 17th century approx. 80% of all salted
herring was exported to other countries, and only 20% was consumed in the
Dutch Republic. The main herring port Enkhuizen in the Noorderkwartier,
the northern part of the Holland province, traded mainly with Hamburg in
northern Germany and the countries in the Baltic area. The southern fish-
ing ports along the Maas — Schiedam, Rotterdam and Delftshaven — handled
exports to the central German marketplaces of Cologne and Frankfurt, as
well as Rouen north of Paris and England. Herring from Enkhuizen was also
shipped southwards, just as the southern town occasionally shipped herring
to the Baltic, but in general the pattern was clear-cut.> The following section
focuses the herring trade between the North Sea and the Baltic, as these ar-
eas provide a number of excellent sources to examine the long-term changes
in trade patterns.

Through the Sound

In estimating the scale of the development of trade in northern Europe, we
can rely on various statistics to help clarify who were the dominating market
players from the late 16th until the mid 19th century.

One of the most important markets for the herring fisheries around the
North Sea was the Baltic. Salted and barrelled North Sea herring were practi-
cally always transported to the the Baltic by sea. This meant that they had to
pass through the Sound. For the duration of the period under review here, all
ships entering the Sound had to pay a toll to the Danish king for safe passage
through the narrow straits of Denmark. Each skipper was obliged to pres-
ent an account of his ship’s origins, destination, cargo and port of departure.
Most importantly, the ship had to pay a fee based on the amount of goods it
was carrying. Records of all ships were kept for almost 300 years, and a large
scale historical undertaking in the first half of the 20th century led to the
publication of the sound toll registers.3 The Sound toll registers make up one
of the longest time series with regards to the transport of goods and has been
the subject of much historical research.

2 Kranenburg, De zeevisscherij, pp. 130-131.
3 Bang, Varetransport, vol I-I1.
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The Sound toll registers have been criticised for inaccuracy and errors
with regards to the quantities of goods registered per vessel, and the hetero-
geneous nature of measurements for ship lasts from various countries. This
makes it difficult to use the absolute figures on — for example — the herring
transported through the Sound as a precise indication of the consumption
of North Sea herring in the Baltic region. However, as historian Aksel E.
Christensen remarked in relation to the Sound toll registers, ‘the utility and
importance of relative figures cannot easily be overestimated in the case of
quantitative history of earlier periods.’+

Figure 6.2
Herring transported through the Sound into the Baltic, 1562-1795.
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Extractions from data on herring transports through the sound allow us to
present an estimation of the overall development of the various herring pro-
ducers competing for the Baltic market. Based on a number of published
sources, figure 6.2. shows the total amount of herring transported through
the Sound in the periods between 1562-1640 and 1660-1795.5 The signifi-
cance of this figure is twofold.

4  Christensen, Dutch Trade to the Baltic, p. 31.

5  Christensen, Dutch Trade to the Baltic, p. 337, Hitzbleck, Bedeutung des Fisches, p. 274 and
Johansen, Shiping and Trade, p. 105.
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First of all, there seems to have been a highpoint in the transports of her-
ring through the Sound in the first half of 17th century, followed by a decline
to a third of this level in the following century. In the latter half of the 18th
century, transports picked up again, so that by the 1760s the amount of salt-
ed herring passing through the Sound had surpassed the best periods of the
previous century. By the 1790s, the size of the herring transports through the
Sound into the Baltic had more than doubled when compared to the heights
of the 17th century.

Secondly, the figure reveals how the salted herring produced in the
Netherlands accounted for 70 to 90% of all herring transports during the
r7th century, as overall amounts declined. It wasn’t until the turn of the 18th
century that Dutch dominance of the trade through the Sound dwindled,
with the Dutch remaining minor players in the Baltic herring trade through-
out the 18th century. This leads us to ask: who took over?

Figure 6.3
Herring exported through the Sound, sorted by export country, 1721-1783.
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For the years 1721-83, Swedish historian Hogberg examined the sound toll
registers to establish the amount of herring exported into the Baltic from
the fishing nations in the North Sea area, as illustrated in figure 6.3.° In the

6 Hogberg, Utrikeshandel och sjéfart, p. 166.
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17208, Scotland was the main rival to the Dutch, whereas Norwegian exports
rose dramatically in the 1730s and 4o0s; during this period, the Sound toll
registers mainly make mention of shipments from Norway. From the 17508
onwards however, the Swedish-produced herring from Bohuslen began to
feature in the tables, and from the 1760s until the end of the century Sweden
remained the single most dominant exporter of herring into the Baltic. The
make-up of trade through the Sound thus changed dramatically over the
course of the 18th century.

Calculations of the Swedish herring exports from Bohuslen 1760-1805
show how much herring went eastward into the Baltic and how much was
shipped westward into the North Sea region and further. Figure 6.4. illus-
trates how approx. two thirds of Swedish export went through the Sound un-
til 1780.

Figure 6.4
Distribution of eastbound and westbound salted herring exported from
Bohuslen, Sweden, 1760-1805.
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In the following 25 years — which also saw the largest overall export fig-
ures — almost all exports went to the Baltic.” In 1795, the German towns in
the Baltic bought more than 80% of all Swedish salted herring, while 4%
went to Russia and 1% to Denmark. Of the westward bound shipments, 9%
went to ‘the North Sea’, 2% to the German North Sea coast and 1% to the

7 Dalén, Bohusldnska Fiskeldgesbygden, pp. 140-141.
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Mediterranean. Norway, Great Britain and the Netherlands did not import
significant quantities of Bohuslen herring, but may have been at the receiv-
ing end of some of the unspecified North Sea exports.® However, the relative
decline of the westward transports after 1780 is probably attributable to the
Revolutionary Wars and Napoleonic Wars, both of which impacted the North
Sea area more seriously than The Baltic.

Stettin

Once the herring shipments had passed the Sound on their journey east-
wards, one of the most important herring ports of the Baltic area was Stettin
in present day Poland. In the case of Stettin, we can trace the annual im-
port of herring for most years between 1597-16774, and again from 1739-1850.
This is illustrated by figure 6.5.9 Over the long term, these import figures
for Stettin closely reflect the trading pattern observed in the Sound toll regis-
ters, although the contraction of trade set in earlier in Stettin during the ryth
century than in the Baltic at large. In spite of considerable gaps in the 18th
century data, imports via Stettin rose again here, surpassing the 17th century
highpoint in the latter half of the century. From the 1820s onwards, trade
rose to 5-7 times the level of the previous century.

Figure 6.5
Import of salted herring into the town of Stettin, Pomerania, 1597-1850.
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8 Dalén, Bohuslinska Fiskeligesbygden, p. 142.
Bliimcke, ‘Stettins hansische Stellung’, pp. 193-196 and NA. Commissie van Onderzoek om-
trent de regelingen der Zeevisserijen, 1851-1857, inv. No. 14, appendix 25, "Invoer van haring te
Stettin van 1824 tot 1850”.
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In the 17th century, herring most likely came from the Netherlands, but from
1739-1759 trade figures allow us to establish that the herring was of either ‘hol-
landischer’ or ‘nordischer’ origins. As late as 1740, the Dutch were still the
most important exporting nation, but over the course of the 17505 the import
of Nordic herring by far exceeds that of Dutch herring.™ This pattern of change
is consistent with data from the Sound toll registers showing how Norwegian
and Swedish produced herring took over the herring trade. The origin of her-
ring imported during the rest of the century does not feature in published sta-
tistics, but there is no doubt that the Bohuslen herring catered to the market of
Stettin and its German hinterland. Data from the period between 1824-1850 al-
lows us to track (on a year-by-year basis) which countries provided the herring
imported into Stettin. This data is represented in figure 6.6."

Figure 6.6
Salted herring from various countries imported into the town of Stettin,
Pomerania, 1824-1850.
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It becomes clear that the Dutch were still present in the Baltic by the 18205,
whereas the Swedish herring industry was completely wiped out following

10 Bliimcke, ‘Stettins hansische Stellung’, p. 195.
11 NA, Commissie van Onderzoek omtrent de regelingen der Zeevisserijen, 1851-1857, inventory no.
14, appendix 25; ‘Invoer van haring te Stettin van 1824 tot 1850’.
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the decline of the great Bohuslen herring periods. Scottish herring took
their place as the dominant producer, but by the early 1830s Norwegian her-
ring export was surging and continued to take the lead throughout this de-
cade. Imports from all other areas were insignificant. In the 1840s however,
Norwegian herring was on its way out again, whereas the import of Scottish
herring kept increasing throughout the period, signifying how the Scottish
rose to prominence on the Baltic herring market during the first half of the
19th century.

Geographically, Stettin functioned as a market for further sale and dis-
tribution in the German hinterland. In the 17th century, herring imported
through Stettin was sent to the province of Pomerania, and parts of neigh-
bouring provinces Mecklenburg and Western Prussia. To the east into
Poland and the river Wisla they were competing with Danzig, and to the west
the merchants of Stettin were competing with Stralsund and Greifswald.
This covers some 300-400 km of the Baltic coastline. To the south, the trade
route followed the river Oder at least 500 km to the south into Breslau in
Silesia, currently south west Poland.*

The huge increase in the herring trade in the 19th century is most likely
linked to a regional population increase and a broader process of urbanisa-
tion, whereby Berlin witnessed especially staggering growth, expanding
from an insignificant town in the 1y7th century into the major capital of the
Prussian Kingdom.

Hamburg

The main North Sea port for the import of salted herring was Hamburg.
Published data on the annual import of herring allows us to trace the annual
import of herring over the years 1623-33, 1693-1744, 1779 and 1815-22.3 In
spite of large gaps during years with no available data, some trends can be
distilled from time sequence, as illustrated in figure 6.7.

In comparison with Stetting, a much larger amount of herring was im-
ported into Hamburg in the 17th century and first half of the 18th century.
The available data reveals large interannual fluctuations during this period
ranging from 10,000 to a peak number of 80,000 barrels imported at the
start of the 18th century. However, the general trend seems to have been
one of decline over the whole 200-year period covered by import statistics.
Contrary to the situation in Stettin, there seems to have been no rise in im-
ports during the late 18th century, nor was there a drastic take off in herring
trade through Hamburg in the 1820s.

12 Bliimcke, ‘Stettins hansische Stellung’, pp. 218-229.
13 Baasch, ‘hamburgischen Heringhandels’, p. 100, Hitzbleck, Bedeutung des Fisches, p. 195
and Rohlk, Schiffahrt und Handel, pp. 114-115.
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Figure 6.7
Total imports of salted herring into the city of Hamburg, 1623-1822.
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With regard to the origin of the imported herring, the Dutch managed to
stay ahead in the Hamburg trade until well into the 17505, unlike the trade
through the Sound and into Stettin. In the 17th century they accounted for
virtually all herring imported into Hamburg, with Scottish herring amount-
ing to a mere one sixth of total imports by as late as 1717. In 1753, 64% of
herring came from The Dutch Republic, and in the years 1789-1792, when
the Swedish herring were of paramount importance in the Baltic, 46% of im-
ports into Hamburg were of Dutch origin. When it comes to the years imme-
diately after the end of the Napoleonic Wars, the origins of herring imported
in Hamburg can be traced more accurately. This is illustrated in figure 6.8.,
where the Dutch contribution is still substantial. The legend ‘England’ in the
table also covers Scotland, which emerges as the most important production
location for the Hamburg herring trade in this period, while herring from
Denmark, probably from the Limfjord, and nearby Emden and Bremen also
figured in the trade in Hamburg.™4

14 Rohlk, Schiffahrt und Handel, pp. 112-115.
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Figure 6.8
Salted herring imported into the city of Hamburg, by country of origin, 1815-
1822.
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The waning importance of the herring trade in Hamburg can partly be traced
back to the specific trade relationship between the city council of the free
state of Hamburg and the government of the Dutch province engaged in the
herring industry. Hamburg agreed to buy up the Dutch herring, and give
them a privileged position when it came to resale from Hamburg, by treat-
ing the salted herring from competing producers as an inferior product. In
return the Dutch producers upheld very tight regulations with regards to the
quality of the finished product.’s

This would have made it less attractive for the Scottish, Norwegian and
Swedish producers to engage in herring trade with Hamburg, and conversely
increased their interest in exports into the Baltic area. Hamburg and the hin-
terland up the river Elbe and further into the western parts of Germany also
experienced a population growth in the 18th and 19th century. Although this
does not seem to have been reflected in the import figures for herring, the
following sections on prices and consumption will readdress this issue.

15 Rohlk, Schiffahrt und Handel, pp. 112.
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Prices

Long term relative decline

German historian Hitzbleck established 19 different price series for salted
herring over the period 1259-1850 for most of northern and central Europe.™
Eight of these are shown on figure 6.9. as ten-year averages of the amount of
silver it took to buy one barrel of herring. Hitzbleck noticed that the herring
prices were higher in market places far from the production location in com-
parison with those located closer by. He also observed that since the trans-
portation costs by sea were lower than the costs of transporting the same
amount over the same distance via inland shipping, herring prices were low-
er in the coastal areas.” Indeed, prices were lowest in the Low Countries,
England, Hamburg and Danzig, whereas inland cities Wiirzburg, Munich,
Vienna and Krakow generally had very high prices.

Figure 6.9
Average price of herring per decade in eight different cities, 1600-1850
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In general, prices at markets in the vicinity of the North Sea did not vary
much throughout the 1600-1850 period, especially those in Amsterdam

16 Hitzbleck, Bedeutung des Fisches, pp. 324-325.
17 Hitzbleck, Bedeutung des Fisches, pp. 148-153.
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and Hamburg, as well as the Hamburg hinterland of Hannover and
Braunschweig. But there were exceptions to these general patterns.

Divergence between North Sea and the Baltic

Two politically-motivated deviations from this pattern occurred. The first ex-
ample would be market prices in Antwerp and nearby Mechelen in the first
half of the 17th century, when prices rose to more than twice those in cities
such as Amsterdam. Antwerp was the main hub of traffic and commerce in
Northern Europe in the 16th century, but with the outbreak of the Eighty
Years War, the Dutch fight for liberation from Habsburg rule, Antwerp got
caught in the middle. The city was controlled by the Habsburgs, but a fleet of
Dutch vessels effectively sealed off the main entrance to Antwerp by sea by
blocking the Schelde river. As soon as the war was over in 1648, prices fell to
a level closer to the other North Sea ports. Secondly, prices in Frankfurt sky-
rocketed in the 1630s as a result of the plague — which hit Frankfurt twenty
times harder than normal in 1635 — and the turmoil of the Thirty years War.
Together, these two disruptive factors served to distort the herring trade.®
Soon after, prices in Frankfurt were normalised.

Moreover — and more relevant with regards to the dynamics of the herring
market — a more structural divergence from market prices in coastal cities oc-
curred in the mid 18th century in Danzig, when prices began to fall and devi-
ate more and more from those in Amsterdam and Hamburg. In these cities,
prices remained relatively stable up until the 1780s and gos, when the prob-
lems associated with the Napoleonic period caused prices to increase. In the
17th century, prices in Danzig were actually higher than those in Amsterdam,
but this changed in the 18th century and by the 1760-80s Amsterdam prices
were twice as high as those in the Baltic entrepdt. This becomes clear from
figure 6.10, showing a calculation by Dutch historian van Bochove of the
year-to-year price fluctuations between the Netherlands and Danzig.'

Hitzbleck also noticed this deviance, in a comparison with the develop-
ment of grain prices. The grain prices in Amsterdam, Wiirzburg and Vienna
fluctuated in concordance with the herring prices; in Danzig, however, grain
prices went up in the latter half of the 18th century, while herring prices went
down.>°

Canadian historian, Unger also commented on the 18th century divergence
between price levels in Amsterdam and Danzig. According to Unger, the
price differential between Amsterdam and Danzig during the 17th century

18 Elsass, Geschichte der Preise und Lohne, vol. 2 part 1, p. 65, and vol. 2 part 2, p. 2.

19 Bochove, Christiaan van, (pers. comm., 2005). Data originates from: Van Bochove,
‘Haringvisserij in Holland’.

20 Hitzbleck, Bedeutung des Fisches, pp. 242.
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Figure 6.10
Price of salted herring in Amsterdam and Danzig, 1500-1800.
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bears no statistical resemblance to the one seen in the 18th century. During
the same period the Dutch also lost out on their most important trade, the
grain trade, known as the ‘mother trade’. Unger though, found that the de-
velopment of herring prices was linked to internal factors within the herring
industry rather than changes in the grain trade.* He saw the difference as a
reflection of the Dutch loss of market shares in the Baltic herring trade, but
did not offer an explanation as to why this could be; this would cause the
Danzig prices to go down.

But if transportation costs grew higher as the distance to the production
site increased, then what might be the effect of the shift in production loca-
tion during the great Bohuslen period of 1756-1808?

Bohuslen herring and the 16th century analogy

Figure 6.10 also reveals a historical precedent for the 18th century situation
with the prices in Danzig being significant lower than those in Amsterdam.
In the decade 1575-1585, prices in Danzig also fell dramatically in a de-
cade where the Dutch prices rose. At this time the Northern parts of the
Netherlands were revolting against the Habsburg rulers, so an increase in

21 Unger, 'Dutch Herring, Technology’, pp. 272- 274.
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market prices was to be expected. The drop in Danzig prices though, coin-
cided with the Bohuslen period in the latter half of the 16th century.

In the years 1556-1587, trade statistics as well as anecdotal evidence tes-
tify to the notion that the sudden appearance — and later disappearance — of
herring from the shores caused the fisheries to bloom and bust.?2 It is not
possible to reconstruct the total production at Bohuslen so far back in time,
but Danish historian Holm has reconstructed the late 16th century export of
herring from the Bohuslen area into the Baltic by ship. Holm also put for-
ward the hypothesis that the production of herring at Bohuslen was able to
substitute the shipments of Dutch herring over the Sound river to the mar-
kets in the Baltic. Dutch exports went down around the year 1570 due to the
eruption of the Dutch Revolt against the Habsburg rulers. When the Dutch
started exporting herring into the Baltic again in the 1590s, this coincided
with the disappearance of herring from the shores of Bohuslen.?

The two phases in which prices in Danzig were lower than those in
Amsterdam are analogous with the two periods during which major inshore
herring fisheries took place at Bohuslen. This phenomenon is not just a vi-
sual statistical impression. The correlation between prices in Danzig and
Amsterdam between 1500-1795 is o.10. But when the significant Bohuslen
herring periods, 1570-1589 and 1760-1795 are discounted, the correlation is a
lot stronger at 0.39.

The main explanation for the fall in Danzig prices is linked to the 18th
century change in trading patterns observed in the Sound toll registers,
where Bohuslen herring became dominant in the Baltic and was sold in un-
precedented quantities. Moreover, the Swedish salted herring is likely to be
of inferior quality to the salted Dutch herring, so this can also have added to
the change in average market prices. There was also a comparable difference
in quality during the late 16th century.24

The Bohuslen periods are a well-established environmental phenomenon
occurring approx. once every century since the Viking Age. Besides the afore-
mentioned Bohuslen periods, there was a shorter one in the mid ry7th cen-
tury which had no significant economic effects® It would thus appear that an
environmental phenomenon, the occurrence of large quantities of herring in
the inshore skerries of Bohuslen, profoundly affected the development of the
North Sea and Baltic herring markets two times in a two-hundred year pe-
riod.

22 Dalén, Bohusldnska Fiskeldgesbygde, p. 41, Claussen Friis, Norrige oc omliggende Ders.
23 Holm, 'The Bohuslin herring’, pp. 282-288.

24 Frandsen, ‘Danzig’s Salted Herring Trade’, pp. 145-167.

25 Alheit and Hagen, ‘Long-term climate forcing’, pp. 130-139.
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Hinterland divergence

We have now seen two instances where prices on the Danzig market di-
verged from those on the North Sea markets, and as Hitzbleck observed her-
ring prices in the central European heartland were much higher near the sea
than further inland. So, would the falling prices in Danzig also have a re-
gional effect on the prices in its hinterland?

The pricing data on central European cities is not quite as complete as that
regarding the coastal cities, but a changing pattern can also be distinguished
here. Prices in Wiirzburg, Vienna and Klosterneuburg just outside of Vienna
remained at a quite stable high during the 18th century, but when we look
at Krakow we can see that herring prices started falling here quite rapidly in
the 1760-80s. In the 1780s the market price in Krakow was lower than that in
Hamburg for the first time in the 200-year period for which data is available.
Prices in the inland city of Wiirzburg catered for by herring imported via the
Rhine from the Rotterdam area, also do not seem to have fallen in the late 18th
century, as the Krakow prices did. This may indicate a similar divergence in
central Europe, comparable to what happened in between markets by the sea.
This is all shown in figure 6.11., but unfortunately the relatively low number of
data points available does not allow for a statistical test of this relationship.2°

Figure 6.1
Trends in herring prices in inland cities, Wiirzburg and Krakow, and coastal
cities, Danzig and Amsterdam.

600
500
400
300

200

grams of silver per barrel

100

o
(¢] (o] (¢}
L EF KRS E S \«\ 40 A 5 \0“\,« Ry
<o° & ‘o"’ & ‘ob‘ & <o‘° @ 6‘° RN A PR (N

—e— Krakow --a-- Danzig—e— Wiirzburg - 4-- Amsterdam

26 Hitzbleck, Bedeutung des Fisches, pp. 324-325.
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Krakow’s closest and thereby cheapest access to the sea was the river Wisla,
which flows through Danzig before reaching the Baltic Sea. Therefore, it
would seem likely that the large influx of Swedish-produced herring also in-
fluenced the markets in the deep south of what was then the Kingdom of
Poland. In the 1790s however, herring prices in Krakow tripled, while they
remained stable in Danzig. This need not influence the theory of a connec-
tion between the Bohuslen herring fisheries and the Krakow herring market,
since the most likely cause for the jump in prices was the second partition of
Poland in 1893. Prussia, Austria and Russia divided Polish territory amongst
themselves, whereby Poland ceased to exist for more than 20 years and
Krakow came under Austrian control, while Danzig was included in Prussia.

In 1941, Swedish historian Dalén commented that the occurrence of
Bohuslen herring periods coincided with periods of generally rising prices
in Europe.? This may be true, but this analysis of the specific price differ-
entiations in the North Sea and Baltic illustrate how the general demand for
herring did not in itself drive forward the Bohuslen fisheries. In the case of
the Bohuslen herring fisheries it seems to be the case that the supply — the
sudden appearances of easily accessible and thus cheap herring — changed
the market and drove down prices. With the German States and The Baltic
area at large being the principal market for European herring in the 17-19th
century, it is of interest to investigate the demand for herring in these areas.

This can be checked by comparing the development of herring prices with
grain prices — an indication of the buying power of the average consumer.
When estimating long-term price fluctuations in the early modern period,
it is difficult to account for inflation rates, so if price developments are to be
used as an indicator of the demand for salted herring, it is better to view the
herring price in relation to the commodity most stable and important, which
was the grain price. When demand falls, the relative price of herring will do
the same. As we saw above, herring prices in all of Germany rose in the 17th
century, but when we look at the entire whole 1600-1850 period, herring
prices were falling — relatively speaking — compared to grain prices.?® But
what if prices go down as a result of a surge in production rather than a fall
in demand? A means to check this is to look at the consumption patterns in
the principal markets to see what role the salted herring played in the diets of
people in the North Sea and Baltic areas.

27 Dalén, Bohuslinska Fiskeligesbygden, p. 78.
28 Hitzbleck, Bedeutung des Fisches, pp. 228-244.
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Consumption

Historical changes in diet with regards to the fisheries have not received
much attention in historical research. Norwegian historian Nedkvitne
though, detected a structural change between approx. 1500- 1730 in the rela-
tionship between grain prices and prices of dried codfish in Amsterdam. He
interpreted this as being related to a shift in demand for fish from dried cod
towards herring and cod salted in barrels.29 However, in the Dutch market
of the 17th and 18th centuries, the taste for salted herring seems also to have
declined. From approx. 1640 until the middle of the 18th century, domestic
consumption of herring as a percentage of the total production of herring in
the Netherlands dropped, even though this was also a period where the size
of overall production fell significantly. At the same time population levels in-
creased, indicating that by 1750 the consumption per capita had fallen to an
estimated 25% of the level a century before.3° The successful introduction of
the potato as an important part of the staple diet in the Dutch Republic has
also been credited for a declining interest in salted herring.3*

In Scotland, also a major production location for herring, anecdotal evi-
dence suggests that the fisheries were a major source of food for the com-
mon people in the 17th century32 This however, cannot be backed up by a lat-
er quantitative verification from the mid 18th century provided by the same
author. During the 18th century, potatoes became part of the diet, while fish
was always an extremely rare product on the dinner table. Only along the
Scottish coast did herring, saithe, haddock and shellfish play a significant
role in local consumption from 1550-1780.3 Accounts of households derived
from a number of Scottish institutions in various years between 1639 and
1790 indicate that fish, mostly herring, made up an average of 2.1 percent of
the staple diet.3# Unlike the Baltic region, the average diet in Scotland seems
to have consisted mainly of porridge, diary products and occasionally meat.

A lack of demand as well as a tradition for eating fish in the Scottish hin-
terland compared to other parts of the North Sea and Baltic region is likely
to have hampered the 17th and 18th century attempts to build up a competi-
tive Scottish herring industry, and indeed — as seen above — the 19th century
growth was driven by exports to Germany and the Baltic region.

In England, the expansion of the foreign market is also seen as the key

29 Nedkvitne, Mens bonderne seilte, pp. 589-598.
30 Kranenburg, De zeevisscherij, pp. 135-130.

31 De Vries, De economische achteruitgang, p. 143.
32 Smout, Scottish Trade, pp. 219-220.

33 Gibson, Prices, food and wages, pp. 225-243.
34 Gibson, Prices, food and wages, pp. 249-260.
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to the rise of the English herring industry over the course of the 19th cen-
tury. Recently, English historian Haines noted that although the population
of England almost tripled in the century from 1750-1850, the domestic de-
mand for herring did not follow suit. According to Haines, “...cured fish did
not appeal to the taste of the English, perhaps on account of its inferior cure
and poor quality.”s In any case, an e silentio reasoning on account of the con-
sumption of salted herring in England, would hint that this was not a dish
commonly served in the 17th and 18th centuries. In the seven volumes of
A History of Agriculture and Prices in England covering the period 1259-1793,
market prices for herring are no longer listed after the 1660s, while works
of synthesis on English consumption also contain no mention of salted her-
ring.3°

Figure 6.12
Frequency of food types served in the Hospital of The Holy Ghost in Elbing,
East Prussia, 1624-25.
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Several pieces of evidence from the territory of the German states point to-
wards a gradual decline in demand for herring per capita. Figure 6.12. il-
lustrates how salted herring featured prominently in the food served at the

35 Haines, ‘The Herring Fisheries, 1750-1900’, p. 65.
36 Rogers and Thorold, Agriculture and Prices in England, Shammas, Pre-industrial Consumer.
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Hospital of the Holy Ghost in Elbing, Eastern Prussia in the early r7th cen-
tury3” Here, herring constituted about one fifth of dishes served virtually all
year round, and this amount of herring surely exceeded the levels reached in
Scotland around the same time.

In Lineburg in northern Germany approx. 15.5 kg of herring was con-
sumed per capita in the 15th century, while in Hannover, also in the north-
ern part of the country, a mere 3-4 kg per head was served at poor people’s
homes in the period from 1728-1755. With regards to the latter half of the
18th century, an estimate of 6 kg per capita for the whole of the German area
has been made.3® In any case, the general pattern between 1600-1850 seems
to be one of decline.

One of the best available sources of information on changing diets stems
from Sweden, where historian Morell analysed the diet in a hospital in Falun,
north of Stockholm. With regards to the 1659-1837 period, we can trace the
annual consumption of unspecified salted fish. In 1659, an average of 12 kg
fish were consumed by each inmate of the hospital; in 1663, by comparison,
the annual intake of fish per capita had reached more than 6o kg, and in
1674 as much as 100 kg of fish was consumed every year. In 1688 the figure
was back to 6o kg, whereas just a few years later in 1695 annual consump-
tion was less than 10 kg. In the 18th century, the average consumption of fish
rose again to a level of approx. 60-80 kg in the mid-18th century, and stayed
at around 8o kg until the start of the 19th century. In the 1820s and 1830s
the level was back at approx. 10 kg, per capita per year. There is reason to be-
lieve that salted herring was the main fish produce used at the hospital, since
dried cod amounted to only a tenth of the total quantity eaten every year.3

It appears that the Swedish per capita consumption of salted herring was
the most prolific in the investigated area of northern Europe at the time. To
some extent the rising and falling levels of consumption followed the rhythm
of the Bohuslen herring periods. It can hardly have been a coincidence that
close to 100 kg of fish was consumed in an inland place such as Falun, when
the herring shoals were flocking along the western shoreline, both in the
middle of the 17th century and in the latter half of the 18th century. Still,
when the herring did not come close to Sweden the consumption was much
higher than known figures from Germany, The Netherlands, England and
Scotland.

The overall trend in the north European consumption of fish thus seem
to have been declining over the years 1600-1850, especially in the westerly

37 Klonder, ‘Die Nahrung’, pp. 349-375.
38 Hitzbleck, Bedeutung des Fisches, pp. 306-312.
39 Morell, livsmedelkonsumptionens historia, pp. 199-202.
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areas around the North Sea, where the herring no longer played an impor-
tant role, possibly replaced by the potato. In the eastern parts around the
Baltic, Sweden and Germany, available data points towards a much higher
per capita consumption, but also a declining tendency over the 250-year pe-
riod. Large regional differences can thus be distinguished in the consump-
tion of salted herring. This pattern would affect the herring trade in such a
way that the eastbound export gained in relative importance with regards to
the herring producing areas around the North Sea, while home consumption
in these areas dwindled.

Trade policy

Import restrictions
The trade however, was also affected by government policy in the countries
of the North Sea and Baltic region. Apart from the challenges of waning
consumption, the European herring trade was also affected by the introduc-
tion of mercantilist economic policies during the 18th century.4® In 1689,
French king Louis XIV prohibited the import of any foreign salted herring
into France.# This restriction must have been lifted later, as France reintro-
duced a complete import ban on herring in 1751.4> During the second half of
the 18th century the export markets for Dutch herring further diminished
as Denmark prohibited import of foreign herring in 1774.4 In the Southern
Netherlands, the import of foreign herring was prohibited in 1767, and in
1770 the government decided to subsidize the fisheries by putting a bounty
on every fishing vessel.44

The direct effect of such historical policy measures can often be difficult to
verify, but in the case of 18th century trade between Sweden and The Dutch
Republic historian Lindblad compared the economic policy of the Swedish
government with the actual development of trade figures. In the late 1730s,
a new Swedish government introduced a harsh mercantilist policy, whereby
the Swedish import of several products was banned, while high import tar-
ifts were levied on others. The trading relationship between Sweden and the

40 Here ‘mercantilism’ is defined as: ...the economic theory that a nation’s prosperity depend-
ed upon its supply of gold and silver, that the total volume of trade is unchangeable. This
theory suggests that the government should play an active role in the economy by encour-
aging exports and discouraging imports, especially through the use of tariffs.” Cited from:
http://en.wikipedia.org/wiki/Mercantilism

41 Smout, Scottish Trade, p. 222.

42 Vries, De economische achteruitgang, p. 142.

43 Rohlk, Schiffahrt und Handel, p. 113.

44 Verbrugge, ‘Die belgische Seefischerei’, p. 9.
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Figure 6.13
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Each Dutch herring skipper had his own mark, which was branded onto every barrel sold. In this
way herring sold in markets all over Europe could be traced back to its original producer.
Source: ‘The Selling of the Herring.”, etching by Adriaan van der Laan, (1705). Po208,

Visserijmuseum, Vlaardingen.

Dutch Republic deteriorated, and the rapidly declining herring trade serves
as evidence of the effectiveness of this mercantilist policy. This was before
the start of the great Bohuslen period, when the Swedish consumption of
herring was dependent on import, with almost 2,000 barrels of herring im-
ported into Sweden in 1738 and 1739. However, in the following 50 years an-
nual import figures remained at an average of approx. 300 barrels per year.4s
Judging from this piece of evidence from Sweden it would appear that the
import restrictions mentioned above were an effective measure in protecting
the domestic herring industries in the latter half of the 18th century. Bearing in

45 Lindblad, Sweden’s Trade, pp. 18-20 and p. 62.



104 | DUTCH HERRING

mind the above analysis of changing consumption patterns, whereby the North
Sea herring producers — especially The Netherlands — became increasingly de-
pendent on export markets, such import restrictions would become a bigger
threat to The Dutch Republic and Scotland than — for instance — Sweden.

Debate

At the start of the period, Dutch-produced salted herring from the North
Sea dominated the herring trade, whereas during the 18th century Scottish,
Danish and Norwegian herring featured prominently. In the latter half of
the 18th century though, the Swedish-produced Bohuslen herring rose to be-
come the largest source of export into the Baltic, while Norway and Scotland
regained their status in the Baltic herring market in the 19th century. Price
data on various parts of northern Europe give indications for the long term
development of herring prices. Three especially significant results can be
gleaned from this information: Herring prices in coastal areas were generally
lower than those further inland. Secondly, there was a general trend where-
by herring prices in the North Sea area and the Baltic fluctuated in unison.
Thirdly, this pattern was disrupted twice by the appearance of two periods
between approx. 1570-1589 and 1760-1808 of very large fisheries at Bohuslen
on the Swedish west coast. In these two periods, the Bohuslen herring came
to dominate traffic through the Sound and thereby the Baltic herring trade,
but in neither of the two periods did Bohuslen herring succeed in dominat-
ing the North Sea market for herring as it did in the Baltic. This became clear
from the import data from Hamburg, where the Dutch managed to keep a
foothold during the last decades of the 18th century.

The observed general decline in herring prices can have two causes. The
supply of salted herring can have gone up, or the demand for herring per
capita can have gone down. Comparisons between grain prices and herring
prices in the German territories indicate that the buying power of herring
declined in comparison with the price of grain.

The consumption patterns for salted herring were then analysed. The re-
sults of this analysis indicate two things. Firstly, the figures for consumption
point towards a falling demand for salted herring in the period in question.
Secondly, the consumption of herring was larger in the north eastern and
central parts of Europe than in the countries surrounding the main area of
production, the North Sea. Finally, the mercantilist policies of the European
states in the 18th century would have worked mainly against the export-ori-
ented producers such as the Dutch and Scottish. A summation of the find-
ings in this chapter is the following general characterisation of the develop-
ment of the herring market in the North Sea and Baltic areas.
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Conclusion

The trade in salted herring appears to have been highly integrated between
the main area of production in the North Sea and the main areas of con-
sumption in the Baltic area and European continent. This is evident from
the two periods during which Bohuslen herring rose to prominence. The
appearance of large shoals of herring is a well-documented environmental
phenomenon, but this chapter argues that the economic impact of the fisher-
ies developing in Bohuslen was equally felt in the herring trade in northern
Europe. The end of the Bohuslen period in the late 16th century marked the
beginning of Dutch supremacy on the Baltic market, while the 18th century
Bohuslen period was instrumental in ending this era of Dutch dominance in
the Baltic herring trade. After a phase of Swedish dominance that lasted un-
til the early 19th century, salted herring from Scotland and Norway became
dominant in the Baltic.



7 | Cooperation and
communication
in the Dutch
herring fisheries

Introduction

For centuries, the Dutch North Sea herring fisheries were the largest in
Europe and the envy of other nations. This study applies economic resource
theory and the results of anthropological case studies in order to discuss in-
stitutional, technological and cultural information sharing in a historical con-
text.

How did the Dutch herring fishers manage to find the fish at sea® How
and to what extent did they cooperate with each other, and which environ-
mental and institutional incentives did they have for cooperation? The po-
litical body, Het College van de Grote Visserij, governed the regulations of the
Dutch herring fisheries for almost 300 years, emerging gradually in the lat-
ter half of the 16th century until it was finally dissolved in 1857.

This study establishes that the Dutch North Sea herring fisheries were
managed and organised in a manner that favoured large-scale cooperation
and the sharing of knowledge between fishers. It analyses the regulations
imposed by the College van de Grote Visserij aimed at controlling how the fish-
ers interacted at sea. Registers of herring landings in the Netherlands and
diaries and logbooks kept aboard fishing vessels are other important sources
in this study. Together, they provide the documentation needed for an as-
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sessment of formal and informal systems for cooperation and communica-
tion within the Dutch North Sea herring fisheries.

The analysis demonstrates that the fishers communicated intensively,
but the question remains to what extent valuable information on the fishing
grounds was shared freely. Did certain groups of Dutch fishers interact more
closely with one other, and if so, what determined the limits to their informa-
tion sharing?

Theories on fishers’ behaviour

The behaviour and interaction within groups of fishers at sea is an important
aspect in any large-scale fishing operation. From the point of view of fisher-
ies management, it is desirable to understand how the different strategies
adopted by a group of fishers influence the fishing effort and thus the fishing
pressure on a given limited natural resource. In assessing the economic per-
formance of a fishing fleet, it is also of interest to know what type of behav-
iour is adopted by the individual fishers as well as the group as a whole.

In the view of marine scientists Ray Hilborn and Carl J. Walters, however,
the issue of fishers’ behaviour is still poorly understood. In 1992, they wrote
the following in their highly influential textbook on Quantitative Fisheries
Stock Assessment: “Fleet dynamics is probably the most understudied subject
in fisheries”.! Later in the same chapter they go on to say that, ‘fisheries sci-
ence will be far richer, and our understanding of how fisheries behave more
advanced, if half the energy that goes into biological studies of fish were de-
voted to behavioural studies of fishers’.? Despite having recognised the need
for such studies, the same textbook takes a rather narrow view of the behav-
iour of modern fishers:

‘In making the supposition that fishers have dynamics analogous to natu-
ral predators, we are taking a competitive and market-oriented view of the
economics of fishing; this is more realistic for most fisheries than to assume
that fishing is a communal, cooperative, and altruistic process’.

This view is modified in a recent introduction to Marine Fisheries Ecology,
where the authors put forward that ‘Fishing is not just about catching fish
and making money; rather it is bound up in the culture of coastal societies’.4

A similar recognition of the need to take both economic, social and envi-
ronmental factors into consideration when analysing the behaviour of fish-

Hilborn and Walters, Fisheries Stock Assessment, p. 153.
Hilborn and Walters, Fisheries Stock Assessment, p. 154.
Hilborn and Walters, Fisheries Stock Assessment, p. 104.
Jennings et al., Marine Fisheries Ecology, p. 126.
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ers has also emerged in the field of resource economics. In a now classic
1954 article on common property resources, Canadian economist H. Scott
Gordon proposed that in an open access fishery, new fishers will continue to
enter the fishery until the profit margin reaches zero. This is due to the law
of diminishing returns: under unregulated private exploitation, the marine
resource in question will yield no profits, either because of economic prob-
lems or due to the depletion of the natural resource. However, if the fishers
succeed in imposing some sort of social control on their activities, they can
make a greater profit. For example, fishers would turn the open resource into
a local monopoly by regulating the entry of new fishers and controlling their
own operations. The fishery thereby changes from being an entirely open ac-
cess fishery into a limited entry fishery.s

In 1968, biologist Garett Hardin also examined the problem of common
property resources, and proposed that common property resource exploita-
tion would inevitably lead to a severe depletion of the natural resource. In
describing this process, he coined the term ‘Tragedy of the Commons’.® This
problem is highly relevant to many modern fisheries, but in the period be-
tween approx. 1600-1850 the Dutch North Sea herring fisheries did not ex-
tract enough fish from the sea in order for the North Sea herring populations
to be affected. This is analysed in chapter 5.

What neither theory deals with though, is the problem of finding the
fish. This issue has been discussed by economist James A. Wilson, who
supplements the above theories by proposing that every fisher has a learn-
ing problem when searching for fish. Since the ocean is large, no individual
fisher acting alone could hope to acquire the experience needed to establish
the regularity or predictability required for a successful exploitation of large
marine resources. Rather, fishers need to cooperate and exchange informa-
tion with other fishers. But whoever catches the fish owns it, and this gives
an incentive for individual rather than collective acquisition of new knowl-
edge. Knowledge of good fishing locations thus becomes a potentially im-
portant economic asset, although this depends on the nature of the natural
resource being exploited. Some fish aggregate in groups, such as herring
schools — also known as patches. If the individual fisher has the capacity
and technology to completely exhaust a patch of fish on his own, he does
not have an incentive to share his acquired knowledge of this particular
patch of fish. If, however, there is plenty of fish available once a patch has
been located, the fisher responsible for finding the patch holds a valuable
asset, which he can exchange for similarly valuable assets from other fish-
ers he trusts. When such a phenomenon occurs and fishers collaborate they

5  Gordon, ‘The Economic Theory’, pp. 124-142.
6 Hardin, ‘Tragedy of the Commons’, pp. 1243-1248.
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are basically forming an association.”

Economist Neal Stuart Johnson has compared a number of empirical
studies on information sharing in limited entry fisheries. Johnson concurs
with the aforementioned incentives mentioned by Wilson that the formation
of information sharing groups is especially common in herring fisheries.?

This is due to the fact that herring is a highly migratory species that aggre-
gates in schools or patches often larger than the capacity of any boat in the
fleet and located far from the fleet’s port of origin. The benefits of coordinat-
ed searching would then tend to be relatively high with catch reduction costs
relatively low. This favours relatively small and stable groups of cooperating
fishers and highly disadvantages independent, non-cooperating fishers, the
so-called free riders.?

With regards to the theories on common resource exploitation, recent re-
search points to an increasing awareness of the role of social and cultural
factors in fishing strategies, such as the fisher’s choice to fish alone or within
more or less loosely formed information sharing clubs.

The above arrangement between a fishing fleet operating far from home,
targeting a migratory species such as North Sea herring without risking the
overexploitation of fish stock, reflects the challenges facing an early modern
high seas fishing operation such as the Dutch North Sea herring fisheries.
In view of the above theories, it would seem likely that they would expect to
catch more and reap greater profits the more they cooperated during fishing.
So, how well did the Dutch herring fishery conform to modern theories on
information sharing in limited entry fisheries? The economic culture of any
past or contemporary commercial fishery is much influenced by its historical
setting. In order to properly assess the significance of the fisheries strategy
in the Dutch herring fisheries it is useful to place it in its Early Modern his-
torical context.

Fishers’ behaviour within the College van de Grote Visserij

The first modern fishery

Historians Jan de Vries and Ad van der Woude characterised The Dutch
Republic as the World’s first modern economy. Although the republic was
not modern in the sense of today’s industrial economy, they found a num-
ber of qualities that set the Dutch society apart between around 1500 until
the advent of the industrial revolution. These qualities are the existence of

7  Wilson, ‘Fishing for Knowledge’, pp. 12-29.
8 Johnson, Synergies in the commons, pp. 108-120.
9 Wilson, ‘Fishing for Knowledge’, p. 24.
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relatively free markets for both commodities and labour, land and capital.
Another important factor is the existence of substantial agricultural produc-
tivity, enabling a complex social and occupational structure that allows for
the extensive division of labour. Moreover, the policies created and enforced
by The Dutch Republic took a conscientious approach to property rights, the
negotiation and upholding of contracts as well as the material well being of
its inhabitants. Finally, De Vries and Van der Woude found a level of tech-
nology and organisation capable of sustaining a material culture with mar-
ket-oriented consumer behaviour.”

Having analysed all economic sectors of society, they concluded that the
herring fishery outperformed all other branches of economic activity in terms
of employment and capital during its 17th century heydays.”

In the 1560s, a number of towns formed a body — College van de Grote
Visserij — which was granted privileged by the Dutch Republic during the last
decades of the 16th century. The college was thereby granted jurisdiction
over the entire Dutch herring industry with regard to the catch, processing,
distribution and marketing of salted herring.”> The privileged towns form-
ing the College upheld a monopoly on the landing of salted herring in the
Netherlands until the 1850s. The College regulated the size and use of the
fishing gear, driftnets, and the length of the fishing season. Regulations
are common features in modern fisheries resources management; when it
comes to 21st century fisheries, they are mainly introduced in an attempt to
preserve fish stocks and ocean biodiversity in the face of human exploitation.
In the early Modern Era however, the main purpose of the regulations up-
held by the College van de Grote Visserij was to preserve the quality of the top
brand of salted herring in Europe.

The season started on the eve of St. John’s day, 24 June. Following a gov-
ernment decree of 1582, the fishers were not allowed to fish for herring af-
ter 31 December. In 1604 however, the fishing season was extended to 31
January, which signalled the end of season. These key dates remained in
place until the College van de Grote Visserij was finally dissolved in 1857. The
main body of legislation drawn up by the College van de Grote Visserij stems
from 1580, and remained effective until The Batavian Republic imposed a
new but only slightly updated set of rules in 18o1. 1827 saw the final renewal
of regulations under the auspices of the College van de Grote Visserij.'4

According to De Vries and Van der Woude, these regulatory measures

10 De Vries and Van der Woude, The first modern economy, p. 693.
11 De Vries and Van der Woude, The first modern economy, p. 266.
12 Mietes, De archieven van de colleges, pp. 11-18.

13 Kranenburg, De zeevisscherij, pp. 151-155.

14 Mietes, ‘De Hollandse Visserijcolleges’, pp. 166-172.
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forced the fishers to function as a de facto consortium, which produced and
sold a standardised product. The College oversaw that the large driftnets with
a length of up to 1.4 km and spanning 22,000 m2 had the correct height
and length and a standardised mesh size.’s The process of curing the catch
aboard large factory-like ships, herring busses, the size of the barrels used
for packing the salted herring, the quality of salt used as well as the branding
of the finished product ashore were all carried out in the manner prescribed
by the college.’® The herring fishery is illustrated in figure 7.1. This 17th cen-
tury etching depicts a fleet of fishing vessels in the midst of hauling in the
catch while the sun rises in the far right. The cliffs could be a representation
of The Shetlands.”

Figure 7.1
A fleet of fishing vessels hauling in the catch while the sun rises
in the far right.
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15 Tillema, Nederlandsche haringvisscherij, p. 104.

16 Kranenburg, De zeevisscherij, pp. 18-22.

17 Visserijmuseum, Vlaardingen, Harinck-Buisen, approx. 1640-1664, etching by Reinier
Nooms, ‘De Zeeman’ (approx. 1623-1664).



112 | DUTCH HERRING

In other words, the Dutch herring fishery was in many ways representative
of the first modern economy, and could hence be termed the first modern
fishery.

The behaviour of the Dutch fishers could thus be analysed in the same
manner as any well-regulated, large-scale capitalist enterprise. When it
comes to fishing strategy, it can be said that the fishing club of the College
van de Grote Visserij provided the framework for limited entry into the Dutch
North Sea herring fishery. But to what extent did the fishers interact and col-
laborate when fishing?

Ventjagers

When the College was first inaugurated in 1567, representatives from 13
different towns and villages participated. By 1600, the College consisted of
representatives from towns from the two main administrative areas of the
Holland province. From the Noorderkwartier, Enkhuizen sent deputies to
the College, while the Zuiderkwartier towns of Delft, Brielle, Rotterdam and
Schiedam also held seats in the College. During the 18th century the neigh-
bouring towns of Vlaardingen and Maasluis became the main ports for salted
herring, landing more than half of the total Dutch production.’® See the map
of herring ports in The Dutch Republic, figure 7.2.

Figure 7.2
Map of the herring ports within the College van de Grote Visserij.
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18 Kranenburg, De zeevisscherij, pp. 180-181.
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However, it was not until 1795 that they were granted the formal right to par-
ticipate in the management of the College. After the end of the Napoleonic
era, the College was reorganised. In 1822, its management was appointed
by the towns of Vlaardingen, Maasluis, Enkhuizen, De Rijp, Amsterdam and
Rotterdam.’ The distance between the towns along the River Maas in the
Zuiderkwartier and Enkhuizen and De Rijp in the North is almost 100 ki-
lometres, so one might expect fishers to form alliances not just through the
College, but within their home town or region. One of the instruments of
cooperation at the time was the concept of ventjagers.

The College van de Grote Visserij had an interest in controlling the market
for salted herring. Prices were highest at the start of the season, in June, July
and August, when the quality peaked and the European markets longed for
freshly salted herring. This would give some fishers an incentive to rush
home with a half empty boat if they had been lucky during the very first days
of fishing and caught a large amount of herring in comparison to other fish-
ing boats fishing within the College van de Grote Visserij. This would give the
fast fishing and sailing fisher a relative advantage over the majority, but not
necessarily lead to an increased overall profit for the fleet as a whole.

The College however, had the foresight to regulate this traffic from as early
as 1604. From 1632 onwards, the rules of the College stipulated that no fish-
ing vessel was allowed to leave the fishing grounds and return home before
15 July, nor were ships allowed to land along the coast line before 19 July.2°
In cases of violation, the offender was to pay a huge fine. In the early 180c0s,
this fine amounted to 3,000 Guilders, or what was seen as the equivalent
value of a full last of herring.

The ventjagers were often older used fishing vessels, which were trans-
formed into pure cargo vessels. Any merchant could apply to the college for
permission to send out ventjagers to buy up herring from the fishing vessels
in open sea. They would then sail in the proximity of the herring vessels and
collect barrels of salted herring from various vessels. The herring landed by
the ventjagers could then be sold at a very high price, and the profit shared
among the fishing boats. Each crew of fishers that had transferred fish to
the ventjager at sea received payment in proportion to the amount they had
handed over. If a ship acted as a ventjager without the prior consent of the
College, they would be fined 1,000 guilders.? The period from the start of
the fishery on 24 June until 15 July was even known as the jaagtijd, meaning
the time of the ventjagers.??

19 Mietes, ‘De Hollandse Visserijcolleges’, p. 171.
20 Beaujon, Nederlandsche Zeevisscherijen, pp. 51-53.
21 NA. CGV. Inv. no. 686, p. 32.

22 NA. CGV. Inv. no. 686, p. 12.
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A further tightening of regulations with regards to the ventjagers came
in 1725, with the establishment of the ‘Gemeenschap van ventjagerije’, the
community of ventjagers. Hereafter, the ship owners of the Grote Visserij
decided on an annual basis how many ventjagers would be allowed to join
the fishing fleet, and how much the merchants aboard the ventjagers would
have to pay for a barrel of salted herring. They even agreed on how much
every ventjager was supposed to buy up and bring home. In order to make
sure all parties were aware of this decision, a list of ventjagers was drawn
up each year, stipulating — for example - that the first ventjager would go to
one of the towns in the Zuiderkwartier, the second ventjager to Enkhuizen
in the North, the third and forth ventjager to the Zuiderkwartier etc., thus
furthering the ship owners’ monopolistic control over the production side of
the herring industry.»

The ventjagers thus served as instruments of cooperation between the
fishers within the college. Regulations though, did not include stipulations
that ventjagers from one town should only receive herring from vessels from
their own town, so in theory the ventjagers could receive herring from all
nearby fishing vessels.

Selling herring to Schiedam ventjagers

The actual operation of the ventjagers can be traced through testimonies,
which every skipper of a ventjager — along with two other members of the
crew — was obliged to provide to the local clerk of the College van de Grote
Visserij upon arrival in Holland. Records from some of the towns in the
College have survived to this day, allowing us to assess the pattern of buy-
ing fish in open sea. Two years, 1680 and 1720, were randomly chosen
to investigate ventjagers buying salted herring and landing the catch in
Schiedam.

The selected ventjagers bought herring at sea from skippers from all over
the Holland province.?4 In 1680, three ventjagers (five in 1720) supplied tes-
timonies of their business in Schiedam. Each testimony includes references
to every acquisition of herring, noting the date, the amount of herring, the
name of the skipper, and in most cases the skipper’s hometown. The skip-
pers mostly came from towns taking part in the College, such as Enkhuizen
or Schiedam, but other towns were also recorded, as shown in table 7.1. In
order to establish whether the ventjagers cooperated with any fishers within
the College van de Grote Visserij, the assumption has been made that skippers
from an area within the Noorderkwartier would be fishing out of Enkhuizen,
and that skippers from the southern parts of the Holland province were

23 Akveld, ‘Noordeevisserij’, p. 324.
24 GA Schiedam, Gerechten van Schiedam, inv. no. 618 and 621.
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fishing out of one of the towns in the Zuiderkwartier. The skippers from
Schiedam landed their catches in their hometown.

Table 7.1
Hometown of skippers selling herring to Schiedam ventjagers.

1680 1720
Area no. Skippers | Area no. Skippers
Schiedam 16 Schiedam 27

Rest of Zuiderkwaartier

Maassluis 2 Maassluis 4
Rotterdam 1 Rotterdam 12
Vlaardingen 7 Vlaardingen 16
Delfshaven 7 Delfshaven 5
Brielle 9

Katwijk 2 Katwijk 1
Noordwijk 1 Noordwijk 3
Scheveningen 1

Noorderkwartier

Enkhuizen 8 Enkhuizen 2
Texel 3 Texel 1
Petten 1 Petten 1
Egmond 3 Marken 5
Broeckhuizen 1 De Rijp 1
Venhuizen 3

Graft 1

Unidentified 8 Unidentified 2
Total 74 80

The table illustrates that the ventjagers would buy herring from fishers from
any part of Holland, which has a further implication. The ventjagers in ques-
tion bought most of their herring on 3-4 specific dates. During a single day,
they would receive herring from a great variety of skippers. This suggests
that cooperation and communication between fishers was not limited to a
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single town, but that fishers from all areas were fishing within short sailing
distance of each other. The business of the ventjagers as well as the fishery
itself does thus not seem to have excluded certain areas in favour of oth-
ers. Nevertheless, when comparing the number of encounters between the
Schiedam ventjagers and skippers and the rest of the Zuiderkwartier and the
Noorderkwartier with the known figures for total herring landings in the var-
ious areas of Holland, certain discrepancies emerge, as illustrated by figures
7.3 and figure 7.4.

In both 1680 and 1720, less than 15 percent of the Dutch production of salted
herring was landed in Schiedam. In 1680 however, the Schiedam ventjagers
bought herring from a Schiedam herring vessel one out of four times. In
1720, every third purchase of herring stemmed from a Schiedam skipper.
The other areas of the Zuiderkwartier also figured more heavily in the ven-
jager statistics, whereas they made up a representative share of the off shore
acquisitions in 1720.

On the other hand, the Noorderkwartier — located far from the Schiedam
merchants operating the ventjagers — did not appear as often in the statistics
as their share in total herring production would suggest. In 1680, more than
56 percent of all salted herring in Holland was landed in Enkhuizen, but only
three times out of ten did the ventjagers from Schiedam buy herring from a
skipper based in the Noorderkwartier.

Thus, the business of the ventjagers played an important part in the co-
operation of the Dutch North Sea herring fishery. By law, they operated as
a joint venture between all participating towns in the College van de Grote
Visserij. In practice, the ventjagers from Schiedam also facilitated fishers from
all over Holland. If we examine which fishers sold to the ventjagers, however,
we can see a distinct bias favouring the local fishers from Schiedam. There
can be two rationales behind this phenomenon.

From the viewpoint of a Schiedam merchant investing in a ventjager, the
main objective must be to maximise the acquisition of herring regardless of
its origins. On the other hand, such a merchant would be more likely to have
had other financial and social ties to the local ship owners and skippers than
an off shore fish buyer. In Vlaardingen during the first half of the 19th cen-
tury, herring skippers seemed to change frequently between commanding a
ventjager and one of the herring vessels.

25 NA. CGV. Inv. no. 387-395 + 626-654.
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Figure 7.3
Origin of the 66 different skippers selling herring to the five ventjagers
landing herring in Schiedam in 168o.
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Figure 7.4

Origin of the 78 different skippers selling herring to the five ventjagers
landing herring in Schiedam in 1720.
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The other reason could be the fishing operation itself. Assuming that skip-
pers from Schiedam and possibly the other towns in the Zuiderkwartier were
fishing alongside each other, rather than randomly with skippers from all
over Holland, the ventjagers could stick primarily with their own townsmen,
and buy fish from them.

But did the fishing operation itself offer opportunities for groups of fish-
ers from — for instance — Schiedam or other towns to form a club of their
own within the larger group of Dutch herring fishers? In order to answer
this question we must analyse the nature of the fishing operation at sea itself
and the behaviour of the fishers. How did the fishers assist or hinder each
other at sea, and how did they control and exchange knowledge as to the best
fishing locations?

Buying fish with De jonge Hendrik Jacob

On the morning of Tuesday, 16 June 1789, the crew aboard the hoeker, De
jonge Hendrik Jacob lifted anchor, set sail and headed out of the Zuiderzee
in northern Holland. We know this, since a diary of this voyage has been
preserved. Perhaps the author was the captain of the ship, Jacob Zalmten.?®
The investor was merchant Cornelis Jantjes from Enkhuizen and the hoeker
served as second ventjager for the Noorderkwartier in the season of 1789.
The diary was written in prose, and offers an eyewitness account of life at
sea. The ventjager left The Netherlands in the company of some 30 her-
ring vessels, and on Friday 19 June the Hendrik Jacob reached the Shetland
Islands and anchored in the Baai van Hitland on the east coast of the main
island near the town of Lerwick. This bay was the main meeting point for the
Dutch fishing fleet, where they could rest, buy provisions on land and still be
close to the summer fishing grounds.

In the following days more and more vessels arrived at the Baai van
Hitland, and on Wednesday 24 June at the start of the fisheries more than
130 Dutch herring vessels headed out to the fishing grounds where they
would set out their drift nets in the evening and pull them in again in the
early morning. The crew of De jonge Hendrik Jacob was ready to receive her-
ring on the morning of 25 June and “waved at a few ships for catch but noth-
ing had been caught as far as we could see there were no signs of catches.”>

The next morning, De jonge Hendrik Jacob was scouting for signs of her-
ring vessels. To the north east, they spotted another ventjager with 8-10 her-
ring vessels drifting alongside as if they were about to hand over herring.
Later that day they caught sight of the 1. ventjager from Vlaardingen and a
fleet of approx. 60 herring vessels were spotted sailing to the south west.

26 NSA, inv. no. 518y, ‘Jonge hendrik Jacob'.
27 NSA, inv. no. 5 187, ‘Jonge hendrik Jacol’, 25 June 1789.
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On Sunday, the fishers rested — having chosen not to set out their nets
on Saturday night — and had time to communicate with the first Enkhuizen
ventjager, who spread the word that the first ventjager from Vlaardingen had
already sailed back with a last of only 13 barrels of salted herring.

On Monday morning the crew of De jonge Hendrik Jacob continued their
search for freshly salted herring, but with little success. They spoke to (sig-
nalled with), several ships both from Vlaardingen, Maassluis and Enkhuizen,
but only very few herring had been caught. De jonge Hendrik Jacob remained
with a fleet of 30-40 vessels and on Friday morning finally ‘saw a few ships
with the flag up, we spoke to the ships...’, and eight different ships hand over
a total of 15% barrels of herring.?®

The following Monday night De jonge Hendrik Jacob was within sight of
14-15 ships throwing out their nets. The following morning, there were 20
vessels in the vicinity, one of which handed over a quantity of herring. After
a slow start, the following week proved to be more prosperous; the descrip-
tion of this week is a further indication of the high level of communication
at sea. On Wednesday 8 vessels handed over a total of 44 barrels of salted
herring, on Thursday 111 barrels came aboard. Having received herring from
8 different vessels, they cruised around and suddenly spotted ‘a ship to the
north laying out its net, with its flag waving from the top. We immediately
went there to hear what herring they had for us, and who the skipper was
and found it to be Jacob van de Spek (with) 133 barrels of salted herring’.29

On Friday 10 July, De jonge Hendrik Jacob had collected a total of 214 bar-
rels of salted packed herring, or the equivalent of 15 lasts and 4 barrels, a
number with which captain Jacob Zalmten and his crew must have been
content. They started to move south, encountering approx. 50 herring ves-
sels near Fair Isle in between the Shetlands and Orkney Island. On Sunday
12 July, they estimated their position to be 58 degrees and 25 minutes, which
is off the Scottish coast, reaching the shallower waters of Dogger Bank
three days later. The homebound journey seems to have been slowed down
by windstill and bright summer days. Nevertheless, on the morning of 22
July they finally sighted Egmond aan Zee and managed to get inside the
Zuiderzee area later that day.

Judging from the accounts of the above landings by ventjagers and the
regulations imposed by the College van de Grote Visserij, this journey of De
Jjonge Hendrik Jacob seems to give a representative eyewitness account of the
Dutch herring fishery in the first four weeks of the season.

First of all, the diary contains information on the other vessels in the vi-
cinity of the boat for each day spent in the fishing grounds. In the days spent

28 NSA, inv. no. 5187, ‘Jonge hendrik Jacob’, 3 July 1789.
29 NSA, inv. no. 5 187, Jonge Hendrik Jacol’, 9 July 1789.
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fishing, the crew encounter as many as 50 vessels during one day, which is a
substantial part of the 180 Dutch vessels active in the season of 1789.3°

They are able to communicate with everybody within sight by way of flags
raised to the top of the mast. This allowed the fishers who had just caught a
given amount of herring to sell it to the ventjager. Nonetheless, in the pro-
cess of ‘airing’ the information that good catches were to be had in the area
of the boat, ventjager would alert all other fishers in the area, up to a quar-
ter of the entire Dutch fleet in 1789. Knowledge as to where the schools of
herring were moving is a valuable economic asset, but in the context of the
Dutch North Sea herring fishery it seems to have been an asset which was
rather freely shared among the skippers. If indeed the individual skippers
formed one large group or information sharing club, one should expect that
this influenced the temporality of catches. Now, the diary or journal of De
jonge Hendrik Jacob was in prose form, and may not contain information on
everything that happened at sea, but when it comes to the business operation
of buying herring in open sea, there is reason to assume the information is
accurate and satisfactory. Bearing in mind that De jonge Hendrik Jacob is in
the vicinity of so many vessels every day it is striking that virtually all acquisi-
tions of herring take place in the course of five days, namely 29 and 30 June
and from he 7 to 9 July. This reveals that not just one or two vessels, but a
large part of the group fishing in close vicinity had hit upon schools of her-
ring at virtually the same moment. This makes sense if they hunted together
and engaged in an unlimited exchange of information.

Although the diary aboard the ventjager De jonge Hendrik Jacob is highly
valuable as an objective account of the fishing operation, it fails to tell the
story from the perspective of the fishers themselves.

Legal codes of conduct
As was the case when it came to the business of the ventjagers, the fishers
themselves had to abide to regulations regarding their methods of fishing
and communicating. Besides the aforementioned general regulations on
who was allowed to take part in the herring fisheries, the length of the sea-
son, what fishing gear to use and the quality of the fish, the College van de
Grote Visserij also imposed a number of official codes of conduct, which the
fishers were obliged to follow when fishing. The most thorough regulatory
measures stem from the 1580 body of laws.

One matter that seems to have taken priority is the issue of keeping clear
of other boats; 'Everybody taking part in the herring fisheries should beware
of keeping the rudder clear of nets drifting in the sea’3" In fact several ar-

30 Kranenburg, De zeevisscherij, p. 222.
31 Cau, Cornelis, vol 1, p. 684. art. 1.
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ticles explain how boats should go about handling their own nets as well as
those of others, while article 5 even stipulates that anyone who physically or
otherwise harasses a fellow fisher should be corporally punished. This illus-
trates the severity of the problems that could arise at sea.’?

In order ensure that fishers behaved in a manner that was advantageous
to the fisheries as a whole, the laws also specified certain means of commu-
nication. When a ship arrived at the fishing grounds, and the weather was
right, the skippers were to place a signal at the aft to make it clear they were
ready to fish. When the sun set and the time was right for fishing, the skip-
pers were to raise the anchor and fish. Skippers that did not take part in the
actual fishing but harassed the other fishers through their presence would be
penalised. Sitting on the fence was not tolerated! If anyone had bad weather,
they were expected to set up a light at the bow when anchored. When they
raised the anchor again to set out the nets, they should then set up a second
light in the front of the ship. Furthermore, the second light was not to be
dimmed before the anchor had reached the bottom again.3

The renewed version of these laws from 18o1 was less detailed with re-
gards to the issue of behaviour at sea, but the main issues regarding keeping
clear of other fishers’ nets and signalling with lights when fishing were still
upheld.34

To the extent that the above regulations were observed in practice, put-
ting up lights to signal when one was fishing would communicate to any
neighbouring fishers that there was fishing activity. Still, the rules of conduct
imposed by the College van de Grote Visserij primarily appear to have helped
avoid trouble at sea.

So, what happened during the everyday practice of fishing? How did good
and bad news spread? In the period spanning almost three centuries until
around 1860, tens of thousands of fishers worked aboard the herring ves-
sels, yet only a few accounts of the fishing operation have been recorded in
writing. A few surviving diaries and logbooks however, offer the chance to
analyse the fisheries from the viewpoint of fishers at sea.

Fishers’ accounts from the Shetland herring grounds

An important entrepreneur in the Vlaardingen herring industry was the
Kikkert family. In 1848, ship owner Hendrik Kikkert equipped five ves-
sels for the herring fishery. Aboard one of these vessels, the hoeker De
Toekomst, Hendrik Kikkert’s 19 year old son Cornelis kept a diary of a jour-

32 Cau, Cornelis, vol 1, p. 684. art. 5.
33 Cau, Cornelis, vol 1, p. 684. art. 2-4.
34 NA.CGV. Inv. no. 686, p. 19-20.
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ney lasting from 3 until 30 June.3s

In 1846, the starting date of the season was moved forward two weeks to
10 June, in response to reports from Scotland that made mention of good
fishing from early June.’® The skipper of De Toekomst, Hermanus Schouten
and his crew took advantage of this extra time, and started their voyage on
3 June. Just before noon on 7 June, they caught sight of the Shetlands. In
the afternoon they arrived in the Baai van Hitland, where they found a large
number of vessels. In the next few days, the crew of De Toekomst visits other
vessels, and receives visits from other skippers in Hendrik Kikkert’s fleet, as
well as other skippers from Vlaardingen.

In the following week De Toekomst fishes in the area south of the Shetlands
and communicates frequently with other vessels, both Kikkert’s vessels and
others. On 12 June, for example, they communicate with five other vessels,
exchanging information on how much each has caught. Two of the skippers
he speaks to are Leendert Schouten and Cornelis Storm, who also fished for
Kikkert. The other skippers are all from Vlaardingen with the exception of
one from Amsterdam. It does not appear that less information was shared
with the vessels with which De Toekomst had no affiliation other than a
shared membership of the College van de Grote Visserij.

But how representative is Kikkert’s journal of the behaviour of the fishing
fleet as a whole?

De Toekomst and Cornelis Kikkert were part of an unusual fishing trip. As
early as 25 June they had stopped fishing and announced their return home
to two other vessels. In the afternoon they set sail to head back bringing back
some letters, and after what seems to have been a smooth journey without
any references to meeting other vessels on their way, they set foot on dry
land in Vlaardingen on 30 June.’” The short journey in itself would seem to
indicate that De Toekomst functioned as a ventjager, but this was not the case.
They were not on the approved list of ventjagers for the Zuiderkwartier, and
there are no indications in Cornelis Kikkert’s diary that they bought home
any barrels of herring. Instead, they seem to have been fishing in the same
way as the other herring vessels, and on the same scale. On 22 June, for ex-
ample, they set out "46 netten’, which is the equivalent of a full set of drift-
nets with a total length of about 1.4 km. On the other hand, De Toekomst
is not featured in the landing statistics for Vlaardingen for this year’s first
season. If something had gone wrong while fishing, say a broken mast or
lost driftnets, it appears strange that the diary does not mention such an ac-
cident. The short journey thus seems to have been planned from the outset

35 Borsboom, ‘Journaal van een zeereis’, pp. 42-52.
36 Beaujon, Nederlandsche Zeevisscherijen, p. 263.
37 Borsboom, ‘Journaal van een zeereis’, pp. 50-52.
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and could be interpreted as more of an exploratory journey, to test whether
fishing from mid June was actually a good idea. This might explain why the
diary was written in the first place, since Cornelis Kikkert does not indicate
to the reader why he is writing.

However, some of the information can be checked thanks to logbooks
from two other vessels fishing at the same time. The ship’s owner, Jan Boon
Jr. from De Rijp near Enkhuizen, had equipped the buss, Het Bruine Paard
for the herring fisheries with Klaas Moeneswerf as skipper.3® Originating
from Vlaardingen, the hoeker Willem Beukelszoon was also at the fishing
grounds off the Shetland Islands with Klaas Schep as its skipper.39 The infor-
mation in these two logbooks is written down in preformatted tables, ensur-
ing a high degree of uniformity but leaving little space for the sort of miscel-
laneous information contained in Cornelis Kikkert'’s diary.

Nonetheless, on the evening of Saturday 1o June, De Toekomst, Willem
Beukelszoon and Het Bruine Paard all set out their nets for the first time, off
the Baai of Hitland. Willem Beukelszoon estimated that at least 100 vessels
set out to fish that night. This is surprising since the Dutch fishers normally
would not set out their nets on Saturday night, so that they could rest on
Sundays. On Sunday 3, 17 and 24 June there is no entry in the De Toekomst
logbook, but we can assume that they rested as the two other logbooks reveal
that no nets were set out.

On 13 and 14 June De Toekomst did not fish. Kikkert wrote that ‘stortre-
gen’ — torrential rain — poured down on both days. On the 15th they speak
to Leendert and Willem Schouten who both tell them they have not caught
very much so far, and have not fished at all for the previous two nights.
Judging from their logbooks, the same goes for Het Bruine Paard and Willem
Beukelszoon, and rain is also mentioned in the journal of Willem Beukelszoon.
De Toekomst was in between the Shetlands and the Orkneys near Fair Isle,
while the two other vessels were north of the Shetlands. The weather situa-
tion, however, seems to have affected fisheries in both places.

In the following days De Toekomst travels north again, and on the morning
of 20 June they speak to a Klaas Schep. He tells the men aboard De Toekomst
that he ‘caught 2 barrels of herring and few herring yesterday’. Since Klaas
Schep was the skipper of Willem Beukelszoon, his communication with
Kikkert can be verified. The tables in the logbook from Willem Beukelszoon
reveal that 2 barrels of ‘maatjesharing’, meaning herring which is not yet
ripe were caught on 20 June, and on the same day at 9 in the evening both
barrels were sold to the 4 ventjagers. Another table shows that the 2 barrels
were caught while fishing on the latitude of 61 degrees north, which also cor-

38 Museum In ‘t Houten Huis, De Rijp, inv. no. 03537.
39 NA.CGV. Inv. nr. 682, ‘Journal, Willem Beukelszoon'.
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responds with the information in Cornelis Kikkert’s diary. Around noon on
20 June, shortly after speaking to the fortunate Klaas Schep, Kikkert writes
that they were on the 61 parallel, which would indicate that they seem to be
in agreement about their positions.

However, judging from the logbook, the 2 barrels that Klaas Schep hand-
ed over to the jager were the first good catch they had made in that year’s
fishing season. We can thus conclude that when Klaas Schep told the crew
aboard De Toekomst that he only caught a few herring the night before he
was surely downplaying the size of his immediate success. The personal re-
lationship between Klaas Schep and the skipper Hermanus Schouten is not
known, but it would seem that he was not telling the whole truth in this case.
Judging from the accuracy of other information in the diary it does not seem
likely that Kikkert simply got his facts wrong.

A third option is that the notion of catching ‘a few herring’ was merely a
form of understatement used in conversations between the Dutch herring
fishers at sea. During interviews with Danish fishers in the 1980s, Danish
social anthropologist Torben A. Vestergaard found that the group of fish-
ers would use a special language to keep information secret from anyone
they did not trust. For example, sailing south meant sailing ‘up’, and sailing
‘down’ meant sailing to the north. This meant outsiders trying to pry out in-
formation from the existing club of shared knowledge would be given away
immediately by not knowing the subtleties of the fishers’ language.4°

So, what appears to be a lie — the 2 barrels were not aboard his ship 24
hours earlier — might have been acceptable information and even reasonably
easy to decode for Hermanus Schouten, Cornelis Kikkert and the rest of the
crew of De Toekomst.

In any case, Klaas Schep was not the only fisher in the area who found his
net filled that morning. Kikkert notes that they also spoke to Jac Schouten,
who was almost certainly closely related to Hermanus Schouten. Even if he
was not hired by the ship owner, Hendrik Kikkert, Jac Schouten is thus likely
to have been an ally of Hermanus Schouten, as well as Leendert Schouten
who also fished for Hendrik Kikkert. Like Klaas Schep, he mentions having
caught ‘a few herring yesterday’. Jac Schouten, though, also names 77 other
skippers that have caught a few barrels each, which would indicate that he is
spreading news about vessels that were out of sight of De Toekomst. When De
Toekomst speaks to H. van der Velden that same day, he also mentions hav-
ing caught ‘a few herring yesterday’.

No matter how this may have been interpreted aboard De Toekomst, they
set out their nets at night. Unfortunately, there are only 12 herring in the

40 Vestergaard, ‘Hemmeligheden ved fiskeriet’, pp. 86-99.
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nets by 1 0’ clock in the morning. Nevertheless, they stay in the area and have
more luck the next night, bringing in 12 barrels. As they talk with the other
vessels in the area, it becomes clear that several have caught a few barrels of
herring.

Klaas Schep also had good luck; according to his logbook the crew caught
a total of 14 barrels of herring in two days on 22 and 23 June. This proved to
be their best days of the season’s first journey, which ended in the port of
Vlaardingen on the afternoon of 27 August. The next day they offloaded the
last, and the registers of herring landings in Vlaardingen assert that — on the
same day — Klaas Schep testified to having caught and cured all the landed
herring in the prescribed fashion. Klaas Schep’s 1st journey then lasted ap-
prox. 2%2 months, which was quite normal in the season of 1848.4'

So, how do the experiences of the skippers fishing in the summer of 1848
fit into the larger picture of information sharing in the limited-entry Dutch
North Sea herring fisheries?

Discussion

The above analysis of fishing strategies in the Dutch North Sea herring fish-
ery serves to demonstrate the degree to which this historical fishery con-
formed to modern theories on information sharing in limited entry fisher-
ies. The fishers within the College van de Grote Visserij were fishing far from
home, targeting a migratory species (North Sea herring). It is assumed that
they would expect to catch more and reap a larger profit the more they coop-
erated when fishing.

With regards to the institutional set up, the College van de Grote Visserij
facilitated a limited entry fishery, and the concept of ventjagers certainly fa-
voured cooperation amongst the Dutch fishers operating within this frame-
work. They cooperated not just within their own town or area, but also with
fishers from the rest of the Holland province. The analysis of the practice of
the ventjagers however, adds a further degree of complexity to this notion.
The ventjagers bought herring from all over the country, but were more like-
ly to buy fish from their neighbouring fishers.

Today’s fisheries managers are becoming increasingly aware of the role of
fishers’ knowledge and information sharing as a valuable source of informa-
tion. Because of the nature if their work, it is difficult for fisheries managers
to acquire such knowledge, partly since this information is a potentially valu-
able professional asset.4> So, since it is difficult to study modern fisheries in

41 NA.CGV.inv.nr. 651.
42 Maurstad, ‘Fishing in murky waters’, pp. 159-166.
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this area, would it make sense to conduct a similar investigation of a long
gone low-tech fishery using archival material as the primary source of data?

The journal of the hoeker De jonge Hendrik Jacob illustrates that a vent-
jager was very much aware of the successes of different herring vessels fish-
ing within its proximity. The fishers had to communicate to the ventjager, by
signalling with flags, lights or simply shouting in order to make it clear that
they had caught herring and were ready to sell it at high sea.

This made it difficult to hide information on good patches of herring be-
tween fishers within each other’s eyesight. If broad knowledge on where to
fish was easily shared, it is certainly not the case that more detailed knowl-
edge was shared indiscriminately. Three different accounts from fishers fish-
ing off Shetland in the summer of 1848 all provide lots of information on
different fishers’ success or lack of success. However, the encounter between
the two hoekers De Toekomst and Willem Beukelszoon on 20 June reveals that
the whole truth was not always told, with certain information being held
back.

This is not regarded as surprising in modern anthropological studies on
information sharing amongst fishers. In the 1960s autumn fishery for her-
ring off the Swedish West coast, local fishers were challenged in much the
same way as the Dutch herring fishers fishing in the North Sea in previous
centuries. Valuable information was scarce in the search for fast-moving her-
ring schools. Radio communication whereby the Swedish fishers could coor-
dinate their search proved a valuable tool, but as one fisher was quoted say-
ing; “When anybody’s radio suddenly becomes silent, that’s a sign as good as
any that he has come across herring’.43 Nonetheless, in the Dutch North Sea
herring fishery valuable information seems to have been shared. Testimonies
from the ventjagers as well as the ordinary herring vessels indicate that the
successful days of fishing often came in clusters, where many vessels in the
same area would enjoy good catches during the same couple of days.

In a study of Alaskan seine-based salmon fishery, information sharing
clubs or cliques were found to exist, often dictated by kinship. Members of
the same family were more likely to be trusted than others.4+ It is difficult to
assert whether there was favouritism on the basis of kinship within the larg-
er group of Dutch herring fishers. The skipper of De Toekomst, Hermanus
Schouten, did remain in close contact with other skippers with the same last
name, but there is no indication in the diary of Cornelis Kikkert that they
appeared to share more information within the Schouten family than with
other skippers from Vlaardingen.

43 Lofgren, ‘Resource management’, p. 88.
44 Gatewood, ‘Cooperation, Competition’, pp. 350-370.
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Conclusion

This study has applied economic resource theory and results of anthropologi-
cal case studies in order to discuss information sharing in a historical con-
text, addressing institutional, technological and cultural aspects. Whatever
the intricacies of information sharing in the Dutch North Sea herring fishery
from approx. 1600-1850, fishers certainly did cooperate in managing the or-
ganisation of the fishery as well as in the actual fishing operation far from the
shores of Holland. This is the first documentation based on archival studies
of such a tightly organised fishery. However, we do not know whether other
pre-modern open sea fisheries, such as those in North America, had a simi-
lar degree of organisation.

This study reveals a highly sophisticated historical fishery, where fish-
ers were much more than simple predators chasing their prey. If we were
to adopt the analogy of predator-prey, it would be fair to say that the Dutch
fishers operated more like killer whales or piranhas realising their mutual
interests by hunting together in large groups.

Formal and informal systems designed to share information and monopo-
lise the benefits of the highly valuable first catches of the season reveal a fish-
ery with strong incentives for cooperation in order to optimise catch rates.
Three different accounts from fishers fishing off Shetland in the summer of
1848 indicate that valuable information seems to have been shared amongst
groups of Dutch fishers, but also reveal that the whole truth was not always
told, with certain information being withheld. Like many modern herring
fisheries, the Dutch fishers hunted together, which is likely to have helped
optimise their catch. The modern economic concept of forming information
sharing clubs was, at least in practice, already applied in Dutch herring fish-
ery between approx. 1600-1850. If any club members or independent fishers
violated the established practices, social pressure and legal sanctions defend-
ed the interests of the club.

With regards to the institutional set up, we can conclude that the College
van de Grote Visserij facilitated a limited entry fishery, with the concept of
ventjagers favouring cooperation amongst the Dutch fishers operating with-
in this framework. They cooperated not just within their own town or area,
but also with fishers from the rest of the Holland province. The analysis of
the ventjagers’ mode of operation demonstrates that they brought in herring
from all over the country. However, they were more likely to buy fish from
their neighbouring fishers than from fishers from the other end of Holland.
It also becomes clear that ventjagers were very much aware of the successes
of other herring vessels fishing within their proximity. The fishers had to
speak to the ventjager, by signalling with flags, lights or simply shouting in
order to make it clear that they had caught herring and were ready to sell it
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at high sea. This made it difficult for fishers operating within one another’s
sight to hide information regarding good patches of herring.

For centuries, the Dutch herring fishery was the largest in Europe and the
envy of foreign nations. During the first half of the 17th century, 7-80c0 her-
ring vessels went out fishing every season. Following various periods of de-
cline and stability in the overall fishing effort, a mere 150 vessels sailed out in
the first half of the 19th century. Nevertheless, the fishing operation contin-
ued more or less unchanged for a period of more than 250 years. One of the
Dutch business secrets might have been their extensive use of information
sharing and cooperation. As shown by Wilson and Johnson, fishers hunting
together drastically reduce the cost of searching.
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Introduction

This chapter presents a reconstruction of the catch per unit effort (CPUE) of
the Dutch herring fishery, approx. 1600-1850. This is the longest time series
of CPUE ever compiled.

The CPUE time series is constructed by using historical data of a very ho-
mogenous nature from this entire period. This enables the standardization
of all main units of catch and effort. The CPUE is analysed at three different
levels: 1) catch per boat per year, 2) catch per boat per day at sea for each fish-
ing trip and 3) catch per boat per day at sea over the entire season. This is
supported by analyses of the average length of individual fishing trips as well
as the average length of the entire season. The standardized CPUE in combi-
nation with the length of the examined period makes the time series suitable
to test current marine biology theories on the natural variations of North Sea
herring against the background of a historical fishery.

From a historical point of view, this chapter proposes that historical catch
rates certainly played an important part in the 250-year rise and fall of the
Dutch herring fishery in the mid 18th century, and especially the first half
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of the 19th century. Catch rates per day at sea for individual vessels during
the whole of each fishing season also allow for an assessment of the fishing
strategy for each season. The annual catch per boat was by and large stable,
while the average length of individual fishing trips varied with the success
rate of the fishery. The better the catches were, the shorter was the trip.

The College van de Grote Visserij

The privileged towns forming the College van de Grote Visserij upheld a mo-
nopoly on the landing of salted herring in the Netherlands until the 1850s,
and these 250 years have left a large amount of documents in Dutch archives
enabling a historical reconstruction. The technological and institutional fac-
tors that affected the fishery can be standardised, as the College regulated
the size and use of fishing gear, driftnets, and the length of the season.
Regulations are common features in the management of modern fisheries
resources. The main purpose of the College van de Grote Visserij was to up-
hold the quality of the top brand of salted herring in Europe.*

The season started on the eve of St. John’s day, 24 June. Following a gov-
ernment decree of 1582, fishers were not allowed to fish for herring after 31
December. In 1604 however, the fishing season was extended to 31 January,
which signalled the end of season.> These key dates — and, in fact, most of
the regulations — were in place until the College van de Grote Visserij was final-
ly dissolved in 1857.3 The tight regulations provide us with a guideline when
estimating North Sea herring stock fluctuations.

Distinguishing between natural and human developments — Catch per Unit Effort
In order to assess the affect of marine resources on the North Sea herring
fisheries, it is necessary to relate the available abundance of herring to the
intensity of the fisheries. The herring fishery in question predates the sur-
veys and statistical gatherings of modern fisheries science. The only available
source of information is the type of data known to modern science as com-
mercial catch data. A recognized concept for measuring stock abundance by
using commercial catch data is Catch per Unit Effort, or CPUE.# CPUE rep-
resents the amount of fish one can catch with the given amount of effort.

1 Inlate 1577 one last of Dutch herring could be sold in France for 24.10 Flemish Pound,
while English Yarmouth was worth 20.12 pounds, Irish herring 18 and Scottish and coastal
herring was sold for 11 Flemish pounds. Baasch, Wirtschafisgeschichte, p. 6o.

2 Van Vliet, Vissers en Kapers, p. 46.

3 Mietes, ‘De Hollandse Visserijcolleges’, pp. 166-172.

An introduction to the use of commercial catch data is found in Jennings et al., Marine
Fisheries Ecology, pp. 130-131. The historical development of scientific analysis of commercial
catch data is analysed by Tim D. Smith, Scaling Fisheries, pp. 100-109. The problems of
estimations based on CPUE is discussed at length in Hilborn and Walters, Fisheries Stock
Assessment, pp. 175-192.
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The CPUE depends on the available abundance of fish. A growing CPUE is
indicative of more fish and vice versa.

Expressed as an equation, the Catch, C, is a function of the fishing effort,
E, average fish population density, D, on the fishing grounds, and q, which is
a fixed constant of proportionality related to the efficiency of the fishing gear.
This is known as the catchability coefficient.

C=qED
The CPUE is thus expressed as:
CPUE=C/E=qD =qN/A

Here N is the number of fish in the fishing grounds, and A is the spatial
area of those same fishing grounds. This means that changes in CPUE can
be caused by a fluctuation in the population density of fish. But the same
changes can also have their roots in what is known as spatial stratification,
for instance a change in herring migration patterns that escapes the fisher-
men’s normal fishing routines and patterns, or a change in terms of where
the fishermen went fishing.s

The basic principle behind the above CPUE model was developed more
than a century ago by marine scientists; in the last 30 years, however, this
approach has been criticised. The above model assumes a direct linear re-
lationship between CPUE and stock abundance, but this is not always the
case in real life ecosystems. One reason for this is that most commercial-
ly fished stocks today are heavily exploited. CPUE analyses were applied in
stock assessments for the North Sea herring fisheries in the 1970s, when the
stocks of North Sea herring were severely depleted to the brink of extinction.
However, the crash greatly surprised fisheries managers, since the CPUE did
not decline as rapidly as the stock. Managers thus overestimated the actual
stock abundance because of high CPUE rates until immediately before the
crash.®

This problem is known as hyperstability. Herring migrate in large schools.
Even if the total stock — and thereby the number of schools — is in decline,
the fishermen are bound to catch a large amount of fish once they encounter
a school of herring.” Moreover, schools of fish tend to cluster together. This
means the hyperstability problem is repeated at cluster level, affecting the
number of clusters. This type of spatial behavior is known as patchiness. In
general, though, we can assume that the catch per set, (one occasion of set-
ting out and pulling in the nets) is proportional to the school size, and that
the mean school size reflects the stock abundance.?

Campbell, "CPUE standardisation ‘, pp. 209-211.

Hilborn and Walters, Fisheries Stock Assessment, pp. 20-21.

Hilborn and Walters, Fisheries Stock Assessment, pp. 175-176.

Fréon and Misund, Fish Distribution and Behaviour, pp. 93-94 and pp. 218-221.

oo AW
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In the case of the Dutch herring fisheries however, it is not likely that fish-
ing intensity had a serious effect on actual stock abundance. The issue of
hyperstability is thus less of a problem here than in modern fisheries man-
agement. CPUE models remain an important assessment tool.?

Nevertheless, we must be cautious when it comes to the explanatory ca-
pacities of CPUE. In estimating CPUE for the Dutch North Sea herring fish-
eries, it is important that we keep several parameters in check. The ideal re-
lationship between stock abundance and CPUE is determined by interaction
between the following factors: 1) Characteristics of the fishing gear used in a
single area, including search efficiency, gear handling time and catchability
variation. 2) Determinants of effort by fishermen, especially the relationship
between CPUE and total effort. 3) Determinants of the area fished by fisher-
men, including the quality of information, desirability of different areas, and
differing CPUE levels. 4) Density of the fish population, and 5) the dynamics
of stock movement.™

It was thus necessary to standardize the units of catch, effort, catchability
coefficient and the spatial stratification of the fisheries.

Data collection and analysis

Standardising catch records

Every time the skipper of a herring vessel called in one of the designated
herring ports, he was obliged to present a declaration of his last to the lo-
cal representative of the College van de Grote Visserij. This practice remained
in place during the entire existence of the College and Dutch archives still
contain books with fishermen’s testimonies. The longest uninterrupted se-
ries of these records details the situation in the town of Schiedam, where
all landings from 1597-1788 have been registered. Each declaration follows a
formula specifying what is to be mentioned when registering each landing.
The declarations are contained in nine thick well-bound volumes with no in-
terruptions or missing pages.

The Schiedam testimonies, the so-called Haringcertificatien, provide infor-
mation on (i) the date of arrival of each individual ship, (ii) the size of the
catch in the barrels, (iii) the tax paid per barrel, (iiii) the name and age of the
skipper. The Schiedam register often contains information on (v) the num-
ber of fish that went into a barrel during different parts of the season (about
1000 fish per barrel). The Schiedam records also specify whether the herring
is “maatjes” — still fat from feeding in the spring, “volle” — more mature fat-

9  Fisheries Research 70, (December 2004), pp. 137-428.
10 Hilborn and Walters, Fisheries Stock Assessment, pp. 188-189.
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ness, and ready to spawn, “ijjle” — a spent herring, “jacobi” — meaning caught
around/after 25 July or “Bartholomaeus” — caught around/after 24 august
and “kruytharing” — around or after 14 September. Sometimes there are also
landings of “steurharing” — meaning dry-salted, and “vers” — fresh.*

The Keurboeken from neighboring town Vlaardingen served the same pur-
pose as the haringcertificatien in Schiedam, and they offer an even more uni-
form data collection. For the years 1814-1850, these records contain data on
(i) date, (ii) size of the landings of the various herring types as well as (iii) the
skipper’s name and (iiii) the name of the fishing vessel.

The uniformity of both the Schiedam and Vlaardingen records facili-
tated the transcript and digitization of approx. 8200 landings of herring.
Observations for every year from 1720-1788 and for every other year in be-
tween 1604-1720 and again from 1814-1850 are presented in figure 8.1. For
the years 1789-1813 no data is analysed, since the fisheries during much of
this period were affected by the turmoil of the revolutionary wars and the
Napoleonic Era.

Figure 8.1
Number of observations per trip, 1604-1850.
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In addition to the landed herring, the Dutch fishermen sold part of their
catch while sailing in open sea, handing the fish over to used herring vessels,

11 Witjen, ‘Statistik der hollindischen Heringsfischerei’, p. 136.
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the so-called ventjagers, which then rushed home with the first catch of ev-
ery season. This amount is specified in the margin of each of the Schiedam
registers. This means all herring handed over to ventjagers is featured in the
total catch figures for the first trip, for each ship. The ventjagers were not al-
lowed to accept fish after 15 July, which means this information is relevant
for the first journey only.

The Vlaardingen data (1814-1850) does not reveal how much herring each
individual boat handed over at sea. Instead, the records specify the total
landed value for each trip for the various herring vessels, with the amount of
herring landed by the ventjagers noted separately. The average percentage of
herring landed by the ventjagers was added to the amount of herring landed
by each of the fishing vessels themselves.

Unit of effort — fishing vessels
In terms of standardising the unit of effort, the fishing technique and meth-
ods used by the fishing vessels are relevant in terms of holding capacity,” or
how many fish a boat can carry. The development of average vessel size was
analysed using approx. 200 records from the Dutch shipbuilding industry
from the period between 1600 and 1850.3 (figure 8.2) The herring fisheries
involved three types of fishing boats, the buis, the hoeker and the hoekerbuis.
The average full length of the busses, hoekers and hoekerbusses was remark-
ably stable, and where the average weight is mentioned it rarely exceeded
circa 30 ship lasts. A standard buss in the 1r7th —19th centuries could carry
approx. 30 lasts of herring or a little less than 6o metric tons. One last con-
sisted of 14 barrels.’s

From the beginning of the 17th until the late 18th century the buis was the
dominant herring vessel, landing at least 95 per cent of all herring in the im-
portant fishing town of Schiedam.’® In the 19th century, however, the boats
landing herring in Vlaardingen were all hoekers.”7 The different types of ves-
sels are still very similar over these centuries, which only saw minor develop-
ments. From approx. 1550-1650, the boats had three masts and a flat stern.
Between approx. 1650-1700, boats commonly had three masts with a round
stern. From approx. 1700-1850 a typical herring vessel had only two masts

12 Hilborn and Walters, Fisheries Stock Assessment, p. 132.

13 Struijs, bevaeren schip te maecken, p. 242 and pp. 291-95 and pp. 300-307, Beylen,
Schepen van de Nederlanden, p. 141. Kampen, Rotterdamse Particuliere Scheepsbouw, p. 207,
Hoogendijk, De grootvisscherij, pp. 62-67.

14 Kranenburg, De zeevisscherij, p. 16.

15 One Dutch last of herring is roughly 1,976 metric tonnes. Wieringen, Maten, Gewichten, p. 92.

16 GA. Schiedam, Gerechten van Schiedam, inv. no. 614-622.

17 NA. CGV. inv. no. 387-395, 626-654.
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and a round stern.’® The removal of one mast can have slowed down the ves-
sel slightly, but may have facilitated the handling of the catch on the deck.®

The length of the keel was then compared with the width of individual
ships using the shipyard records. (figure 8.3) The buss is the slimmer of the
ships, and was also lower, while the hoeker had a slightly more solid con-
struction, thicker and taller. This suited the cod fisheries in the winter sea-
son, which is traditionally regarded as the primary use of the hoeker. The
hoekerbuis introduced approx. 1750 combined the solidity of the hoeker with
the low freeboard of the buss, facilitating the handling of heavy drifinets.
The hoekerbuis could be equipped to fish for herring in the summer and
autumn, and then altered to suit the cod fisheries in winter and spring.2° The
conservative nature of boat design and gear can be partly explained by the
conviction that an optimal boat and net size would ensure the nets did not
pull too hard on the boat.*

Figure 8.2
Estimated full length of Dutch fishing vessels, 1598-1848.
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18 Ploeg, ‘Speurtocht naar Haringbuizen’, pp. 25-32.
19 Kranenburg, De zeevisscherij, p. 17.

20 Kranenburg, De zeevisscherij, p. 59.

21 Hoogendijk, De grootvisscherij, p. 175.
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Figure 8.3
Length vs. width of Dutch fishing vessels, 1598-1848.
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With regards to the size and nature of the fishing vessels, changes over the
1600-1850 period seem to have had little impact on the catch efficiency of
the fishing vessels, which were busses in the 17th and 18th centuries and
hoekers in the 19th century.

Unit of effort — fishing gear

The size and nature of the fishing gear remained the same for the entire ex-
istence of the College van de Grote Visserij. Each vessel operated one very long
set of driftnets, known as a vleet. At night-time the fishermen would set out
the vleet, and in the early morning they would pull it in again.?? In the late
16th century one full vieet was made up of 45 nets.?

Since records of what actually happened at sea are not easily accessible, it
is difficult to assess the number of nets used during most of the period under
analysis. In the early 19th century, however, a full vieet of driftnets consisted
of 45 nets, and most fishing vessels were actually fishing with a full vleet.24
One good reason for fishing with a full vieet was the 19th century practice of
awarding a 500 guilder bounty to anyone fishing with more than 40 nets. In
1807, for instance, only 11 out of 71 ships taking part in the herring fishery

22 Hoogendijk, De grootvisscherij, p. 155 and pp. 173-174.
23 Gelder, 'betreffende de Haringvisscherij’, p. 8 and p. 32.
24 Vermaas and Sigal, De haringvisscherij van 1795 tot 181, p. 46 and p. 108.
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were not equipped with a sufficient amount of nets.?s In the 1840s, daily en-
tries in four different logbooks just before 1850 testify to the actual use of a
full vieet of 43-46 nets every day.>® The number of nets in the vieet is in itself
indicative of stability from the late 16th — 19th century and does not seem to
differ depending on the size of the vieet, whether the nets were handled from
a buis or a hoeker.

A more accurate assessment can be made of the size and shape of the
individual nets and even the minimum size of the individual mesh, which
were all subject to regulations put in place from the 16th century onwards.
The regulations concerning Schiedam, even pre-dating the College van de
Grote Visserij, state that a certain quality of hemp was to be used.?” The use of
hemp in net making continued until 1859.2% In each town, the nets were con-
trolled by a Keurmeester — ‘master of curing’, and only with his stamp could
they be used at sea. The Keurmeester checked the mesh size with a maaswijde-
meter, similar to modern day instruments.29

Every net consisted of verrendeelen, or ‘quarters’. One quarter was to have
a length of 74 meshes, with 13 meshes per el3° The length of the unit el var-
ied slightly in different Dutch towns, but this calculation has been based on
the 0.683 meters used in the neighbouring town of Delft.3' The breadth (or
height when in use) of one quarter is: (74 meshes * 0.683/13) = 3.89 meters.
A full net is thus 3.89 * 4 = 15.55 meters. This is close to the 15.5 meters spec-
ified by 19th century commentator Hoogendijk as the height of a herring net.
It therefore seems reasonable to apply his estimate of a 31.5 meters length, or
roughly twice the height of the net.3> The distance from the floats to the top
of the nets was around 2.75 meters, so the bottom part of the nets would
stretch approx. 19 meters down the water column.3 One full vieet would thus
have a length of 45 nets * 31.5 meters = 1,417.5 meters, which would indicate
that the full size of the vieet was 21,971.25 ma2.

An updated set of regulations from 1818 specifies almost the exact same
driftnet size.34 The only difference to the 16th century regulations is that one
veerendeel in 1818 consisted of 69 or 70 meshes instead of 74, meaning that

25 Vermaas and Sigal, De haringvisscherij van 1795 tot 1813, p. 105.

26 NA. CGV. Inv. nr. 680-682. Museum In ,t Houten Huis, De Rijp, inv. no. 03537.

27 Heeringa, Rechtsbronnen, pp. 269-274.

28 Tillema, Nederlandsche haringvisscherij, p. 104.

29 van de Voort, ‘De mazen van net’, pp. 1-8.

30 Heeringa, Rechtsbronnen, pp. 272-273.

31 Wieringen, Maten, Gewichten, pp. 10-12.

32 Hoogendijk, De grootvisscherij, pp. 144-145, Tillema, Nederlandsche haringvisscherij, p. 104.

33 Hoogendijk, De grootvisscherij, p. 176.

34 NA. CGV.inv. nr. 396, "Maasluis 11 sept 1818. Waarschuwing tegen niet behoorlijk Tellen
der Netten en Vierendeels”, Art. 69.
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the nets became approx. five percent smaller. With regards to the driftnets, it
seems reasonable to conclude that — as was the case with fishing vessel tech-
nology — there were virtually no changes for 300 years.

Calculation of CPUE as catch per boat per day absent

The start of each herring season was the eve of St. John’s day, 24 June. From
1604 onwards, the season would end on 31 January at the latest.’> These key
dates provide us with a guideline when estimating CPUE, since the date of
departure was not featured in either the Schiedam or Vlaardingen source
material. With regards to the first trip of the season, however, the pattern is
clear. The busses gathered in mid June, and sailed north together departing
with pomp and circumstance on the so-called ‘buisjesdag’ 15 June.’® The fish-
ermen could then be ready at the fishing grounds on 24 June. In 1846, the
starting date of the season was moved forward two weeks to 10 June, since
reports from Scotland had made mention of good fishing from early June.’”
For this reason, 10 June is used as the starting date for the years 1846-50.

There is every reason to believe the fishermen would start fishing as
soon as they were allowed to, and that the skipper would certify his catch as
soon as the ship called into their home port, since prices were usually high-
est at the beginning of the season. This is verified by 17th and 18th century
Amsterdam market prices.3® An account book of a herring company operat-
ing one buss, Het Bruine Paard, kept in the years 1822-1846 shows a consis-
tent pattern, with registration of the catch taking place as soon as the buss
arrived in Enkhuizen.’9

So, how do the herring registers from Schiedam and Vlaardingen reveal
how long the fishing vessels spent at sea? The fishermen usually embarked
on one two or three trips per season, and data on the time spent at sea for
each trip allows for the CPUE to be calculated as catch per day at sea. It is
thus essential to identify each landing by the name of the skipper in order to
determine whether a particular skipper has arrived at the port for the first,
second, third, or very rarely fourth time in one season.

Instances where the same skipper arrives twice — or three or rarely four
times in one season do not pose any problems. In this case, the earliest ar-
rival of a specific skipper in a season is allocated a ‘1’ in the database, with
the same skipper’s subsequent arrivals numbered ‘2’ and 3.

Occasionally though, a skipper enters the register for the first time very

35 Van Vliet, Vissers en Kapers, p. 46.

36 Hoogendijk, De grootvisscherij, p. 154.

37 Beaujon, Nederlandsche Zeevisscherijen, p. 263.

38 http://www.iisg.nl/hpw/data.html

39 Museum In ‘t Houten Huis, De Rijp, inv. no. ocoo24.
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late in the year — say 1 November. If he was arriving home from his first
trip, this would have a significant effect on the overall average catch per day
of fishing. In order to get around this problem all landings labelled ‘1. trip’
arriving later than 10 October have been excluded from the CPUE analysis.
Judging from 25 19th century logbooks of herring vessels with data on both
departure and arrivals, it never occurred that a vessel arriving later than 10
October was returning from trip 1.4° So, a first entry of a skipper’s name later
than 10 October means that he either started on the first trip at a later date,
landed in a different port earlier in the season, or took over a boat from an-
other skipper in the middle of the season. The exclusion of arrivals later than
10 October reduced the sample of arrivals from trip 1 by about 15%.

The next step in the analysis would be to sort the data for trip 1 by year and
calculate the difference in the number of days between 24 June and the date
of landing. Finally, the total catch per boat for trip 1 is divided by the number
of days at sea.

The second and third trips

The names of skippers and vessels mostly appeared two or three times in the
dataset for a given season. The date of homecoming mentioned in the cer-
tificate then determines whether it represents an arrival from trip 1, 2, 3 or
rarely trip 4. While it was generally agreed upon that the ‘buisjesdag’ marked
the beginning of the first trip, the starting date of subsequent trips is entirely
dependent on the length of the previous trip. Moreover, the starting date of
subsequent trips is not mentioned in the landing records.

In order to estimate CPUE for the subsequent landings, the distance in
days between the date of landing and the start of the season was estimated.
The difference in days in between the second landing and the first landing
represents the maximum number of days the vessel could have been at sea
for the second voyage. But, based on known data from 19th century herring
vessels, the assumption is that the crew and vessel would spend one week
ashore in between trips, so a constant of 7 days is subtracted to give the es-
timated length of each second, third and fourth trip. A number of outliers
were found, similar to the calculations for trip 1. For the first trips, dates of
homecoming later than 10 October were left out of the analysis. This is the
equivalent of subsequent trips with a length of more than 108 days, so these
were also left out of the analysis.

Conversion of catch into kilograms
In order to facilitate a comparison of this CPUE analysis with modern as

40 KNM]I, inv. no’s. ABMZoo29, ABMZo031, ABMZ0033, ABMZ0035, inv. No. 680-683,
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well as other historical reconstructions, the figures on Dutch lasts and bar-
rels were converted into kilograms of fresh weight herring. The original unit
of catch was Dutch lasts with 14 barrels to one last. One Dutch last of gut-
ted and salted herring was the equivalent of 1,976 m?.4* The assumption was
then made that freshly caught herring and the salt added to it have the same
density as water implying that 1 litre of just salted herring = 1 kg of just salted
herring. This means one last of salted herring weighs 1,976 kg. The content
of one barrel then weighs 141.14 kg.

When converting this into fresh weight, a different source tells us that one
last or 14 barrels of cured landed herring equals 17 barrels, kantjes of unpro-
cessed herring.4> One last of fresh herring is then 17/14 or 1.21 lasts of gutted
herring. Salt also need to be taken into account, which is 29% of the total
content in one barrel.43
The conversion would then be:

xlast = x*1976 kg * 0,71(deducting salt) * 1,21 (adding the guts etc.)
xlast = x*1698 kg
x barrels = x * 1698kg / 14

x barrels = x * 121.3 kg of fresh weight herring

Accounting for wars and piracy
In the ryth — 19th centuries, wars and piracy posed a great threat in the
North Sea area. These external events have a potential effect on the datas-
et, which made it necessary to assess their impact. An especially turbulent
period was the Eighty Years War, 1568-1648. The years 1595-1604, 1626-32,
1635-37 and 1642-46 have been categorized as the most disruptive periods af-
fecting the fisheries, when Dunkerque privateers in particular took hundreds
of herring busses, demanding ransom for both cargo and seamen. Skippers
from Schiedam were also affected by this phenomenon.44Apart from these
extreme years of violence at sea, the fisheries seem to have fared reasonably
well during the first half of the 17th century.4s

With regards to the CPUE reconstruction for Schiedam in the 1604-1788
period, one should expect to see a difference in the behaviour of fishing ves-
sels in the years of especially intense piracy even if pirates were active in
most years. However, this only seems to be the case in the 1626-32 period,
which coincides with a drop in the number of active vessels. While the sam-
ple in 1604-1624 consists of 40-50 vessels, only 20-25 vessels operated out of

41 Wieringen, Maten, Gewichten, pp. 92.

42 http://www.vaartips.nl/tips.htm.

43 Van Vliet, Vissers en Kapers, p. 170, footnote 83.
44 Van Vliet, Vissers en Kapers, pp. 159-162.

45 Van Vliet, Vissers in Oorlogstijd.
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Schiedam in the following decades. However, the CPUE is not markedly low-
er than in the decades just before and after, so these years are included in the
analysis even if 4-5 skippers were attacked by pirates in each of these years.

In terms of reconstructing CPUE, the period from 1652 until 1714 was a
lot more troublesome, with England and The Dutch Republic engaged in
three wars from 1652-54, 1665-67 and 1672-74. In the last war, France even
invaded The Dutch Republic, and the two powers continued to harass each
other’s maritime sector even after the war had officially ended.4® In all three
wars the herring fisheries were seriously disrupted. In 1652, 1670 and 1676
the landings for the first trip of the season are extremely poor for the entire
fishing fleet. This could either be the result of the worst catch rates in 200
years, but is more likely due to the Anglo-Dutch War and the activities of
Dunkerque privateers respectively; trip 2, which took place after the fighting
season had ended, was quite prolific in all three years.#’ In 1666 and 1672,
the fisheries came to a complete halt, when only one or two herring vessels
landed their catch in Schiedam. In the 1690s, the Dunkerque privateers were
at their peak of their activities, and the Dutch government prohibited fishing
in open sea during the entire spring of 1691. They also issued a ban on pay-
ing ransom for captured herring busses, in an attempt to minimize the in-
centive for pirates. 4 The data for Schiedam specifies that almost no vessels
returned home with fish before October during that year.

After a peaceful interlude, war broke out again in r702-1708. This War
of the Spanish Succession greatly impacted the Dutch herring fisheries. In
1703 a fleet of French warships burned and sunk around 100 herring busses
fishing off the Shetlands.#9 In the remaining years of the War of the Spanish
Succession, the Schiedam herring fleet was markedly smaller. In 1702, 1706
and again in 1708 first time landings took place in October and November.

Most of the 18th century though, saw a peaceful period in the North Sea.
The outbreak of the revolutionary wars between England, France and The
United States, however, impacted the herring fisheries, and in 1781 and 1782
no vessels landed herring in Schiedam.’° The 19th century data is uncon-
troversial in this respect, since no major obstacles prevented the fishermen
from going to sea after 1814.

Because of these instances of wars and piracy, the following years in the
dataset were left out of the analysis: 1652, 1666, 1670-72, 1676, 1694, 1702
and 1706-08.

46 Beaujon, Nederlandsche Zeevisscherijen, pp. 68-75.
47 Beaujon, Nederlandsche Zeevisscherijen, pp. 75-78.
48 GA. Schiedam, inv. no. 614-622.

49 Kranenburg, De zeevisscherij, p. 37.

50 GA. Schiedam, inv. no. 614-622.
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Results

Catch per boat per season

The average catch per boat over the entire season is expressed in metric
tons. (figure 4) Overall, the time series shows a remarkable stability from
1600-1780, with an average annual catch of just over Go tons per boat.
Nevertheless, the latter half of the 18th century saw a drop to approx. 50 tons,
while the 19th century was marked by very poor landings of between 30-40
tons per boat. This seems to suggest that — at least for the first 200 years of
the time series — the fishermen went home with boats filled with salted her-
ring to at least 60-80% of their capacity. So, did they rush home earlier in
the 19th century, rather than staying out longer to fill the boats?

Figure 8.4
Average catch per boat per year, 1604-1850.

b0
2 160.000
<
£
[}
< 140.000
i
%]
U~
= 120.000
G
23 100.000
~ b
8.5 I ||| || 1
X'z 80.000
-9 .
% E I
-
9O & 60.000 =
23 |||| i
—_ ! |
52 40.000 ll !
“_“‘f . ] I T T T / 0%
o S
ey 20.000 %
o
(5]
z o . . . . . ' ' .

1604 1624 1644 1664 1684 1704 1724 1744 1764 1784 1804 1824 1844
Year

Length of fishing trips

This was verified by examining the number of days at sea for both the
whole season and individual fishing trips. Figures 8.5, 8.6 and 8.7 show
the length of the two, sometimes three fishing trips per ship per season. In
this CPUE test, a total of 1,887 first trips and 1,882 second trips are includ-
ed in the sample. The sampled data only contains 473 references to ships
returning home from a third trip. The average length of all first trips was
69 days, while second trips lasted an average of 62 days, and third trips 53
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days. For both the first and second trip, the standard deviation of all trip
lengths was 20.7 and 20.5 days respectively, while the standard deviation of
the third trip was 16 days.

For the first trip of the season the average number of days spent at sea
between 1604-1850 fluctuated a great deal more than the average landings.
(figure 5) During the period from 1600 until roughly 1660, an average her-
ring buss spent around 6o days at sea before the skipper decided to return
to Schiedam. Thereafter, the average time spent at sea rose greatly, reaching
a level of around 9o days in the 1680s. The next century until approx. 1765
was marked by large annual fluctuations in the time spent at sea. In certain
years, such as 1700, 1718 and 1737 the fleet of herring busses spent only 40
days at sea before returning home, but more often it took them almost 100
days to achieve a satisfying result. The plotted ten-year moving average re-
mained around 8o days during this period. In the period between 1760-1780
fishermen spent an average of 40-70 days marking, while the 1800’s saw an
average of in between 60 and 8o days at sea.

Figure 8.5
Average length of first fishing trip, seasons of 1604-1850.
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The average length of trip 2 saw more vivid inter-annual fluctuations. (figure
6) In the period between approx. 1600-1700, the average length of trip 2 was
6o days, with a slight declining tendency towards the end of the 17th cen-
tury. In the 18th century, the average trip length rose to approx. 6o-70 days,
reaching an average of about 100 days in some years, and less than 40 days
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in others. In the first half of the 19th century, the trip length remained in
the area of 60 days. On the inter-decadal scale though, the second trips were
marked by less consistent periods in comparison with the lengths of trip 1.

Figure 8.6
Average length of second fishing trip, seasons of 1604-1850.
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In the years with a third trip, the general trend in trip lengths seems to have
followed the pattern seen in trip two. (figure 7) In the 17th century, the trip
length gradually declined from an average of 6o days at the start of the cen-
tury to an average of only 20-40 days in the letter half of the century. In the
18th century, the average trip length ranged from approx. 40-75 days with an
average of around 6o days. In the first half of the 19th century, the third trips
on record lasted in between 40 and 6o days.
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Figure 8.7
Average length of third fishing trip, seasons of 1604-1850.
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Figure 8.8

Annual length of fishing seasons 1604-1850.
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Length of entire season

With the season lasting 222 days from 24 June until 31 January, the fisher-
men would have an absolute maximum of around 200 days at sea. (figure 8)
The total length of an average fishing season though, never exceeded more
than approx. 180 days, and in most years the average length of the entire
fishing season did not exceed between 100 and 150 days at sea. The absolute
maximum length of a trip does thus not seem to have limited individual and
seasonal trip lengths. It was assumed that all vessels in the analysis began
their operations at the official start of the season, while the official ending of
the season does not seem to have delimited the fishermen’s desire to fish for
herring in winter.

Although the length of individual fishing trips fluctuated a great deal, the av-
erage duration of the entire season was more stable when viewed from a 250-
year perspective. Around 120-130 days were spent fishing at sea throughout
the 17th century, while seasons during the first decade of the 18th century
lasted a mere 100 days. This drop can be explained by the fact that only 2 out
of more than 40 vessels sampled set sail for a second journey in the years
examined here at the start of the 18th century. In the rest of the 18th cen-
tury, the average length rose and fell a great deal more than in the previous
century, but remained within the range of 100-150 days. Trip duration fell to
only 60-80 days per season during a few years in the 1780s, which can be ex-
plained by the fact that no vessels embarked on a second trip in these years,
which on the other hand could be a consequence of a small sample of vessels
in the 1780s. After the interruption caused by the Napoleonic Era, the fishing
season gradually increased in length over three decades from 100-140 days
in average. If the figures are viewed in the context of the entire 250-years pe-
riod, the 19th century stands out as a period of shorter fishing seasons than
in the 17th and 18th centuries. So, how does this correspond with the catch
rates per boat per day at sea? Again, the material is best analysed when bro-
ken up into the different trips of each fishing season, revealing a high degree
of complexity in the CPUE.

Catch per boat per day absent, trip 1

With regards to trip 1, the first decades of the 1600s the Dutch herring fish-
eries saw a succession of very good years with catches of between 700-1,000
kg per day spent at sea. In the following period from approx. 1620-1670, the
daily average was around 600-800 kg. This period was followed by a 30-year
decline with an average of just 300-600 kg. The period from 1700-1760 was
marked by the largest inter annual fluctuations in the entire 250-year period,
with catch rates ranging from 200-1,200 kg per day, with a moving ten year
average of 500-700 kg. (figure 9)
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The decades from 1760-1780 showed a more consistent higher output of
600-1,000 kg, a pattern similar to that in the early 1600s. However, when
the herring fisheries picked up to full speed following the Napoleonic Era,
good catch rates were a distant memory. With regards to the 1600-1850 pe-
riod, it is safe to say that catch rates were historically low during the years
between 1814-1850, ranging steadily from 200-400 kg per day, or less than a
third of the catch rates during the best periods.

Figure 8.9
Catch per boat per day at sea (CPUE ) for first trip of season, 1604-1850.
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With regards to the CPUE for the second trip of the season, the pattern is
a good deal different, as illustrated in figure 10. Over the course of the 17th
century the average CPUE rose from a mere 200-400 kg per day to in be-
tween 700-1200 kg in the 1670s and 1680s. After a drop in the 169o0s to just
200 kg, the high CPUE level continued for the first two decades of the 18th
century. A decline then set in during the 1720s, with large inter-annual fluc-
tuations in the rest of the 18th century, and a ten year moving CPUE average
fluctuating at around 400 kg. This sluggish pattern continued in the 19th
century with 200-500 kg per day at sea.
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Figure 8.10
Catch per boat per day at sea (CPUE ) for second trip of season, 1604-1850.
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The development of the average CPUE for third trips tended to follow the
pattern of the second trips. figure 11. An increase in CPUE from around 200
kg to 8oo-1200 kg per day at sea during the 17th century was followed by a
sharp decline around 1700. Vivid fluctuations during the rest of the 18th cen-
tury marked a gradual decline to just 100-300 kg in the latter half of the 18th
century. In the 19th century, the average stood at 200-500 kg per day. The
results of the CPUE test on third trip figures should be treated with caution,
however. For many years only one or two of the third landings have been re-
corded in the sampled data.
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Figure 8.11

Catch per boat per day at sea (CPUE ) for third trip of season, 1604-1850.
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Figure 8.12

The average CPUE of trips one and two were plotted alongside one another,
showing parallel as well as disparate developments from 1604-1850.
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CPUE trips compared over entire seasons

The above sections on the CPUE of the three annual trips suggest it is pos-
sible to detect significant fluctuations over the span of two and a half centu-
ries. However, they also indicate that the fluctuation in first trip CPUE and
fluctuations in subsequent trips of the season do not follow the same over-
all patterns. (figure 12) The average CPUE of trips one and two was plotted
alongside one another, showing parallel as well as disparate developments
from 1604-1850.

We can thus identify five distinct phases in the historical, 250-year develop-
ment of CPUE. The periods between approx. 1604-1660 and 1760-1780 saw
a higher CPUE for the first trip, and the periods approx. 1660-1720 and 1814-
1850 saw periods of higher CPUE in the second trips of the season corre-
sponding to the latter parts of the fishing season. Finally, a period between
approx. 1720-1760 proved more indistinct, with better first trip results in
some years and better second trips in others.

In order to highlight the differences in catch seasonality, it proved useful
to break up some of the data underlying the 250-year time series into a series
of snapshots of individual seasons. The figures 13 — 19 highlight the landings
of herring vessels during seven different seasons: 1604, 1640, 1680, 1720,
1760, 1814 and 1850. Each data point on the scatter plot represents one land-
ing of salted herring by one herring vessel. The square dots represent land-
ings for the first trip, the rings represent the second trip and triangles repre-
sents the less common third trip. The plots chart the size of the individual
catch in relation to seasonality, expressed as the number of days after the
start of the season in June.

In the first year, 1604, the first trip of the season was by far the most prof-
itable since the bulk of the fishermen returned home within 7o days with al-
most fully loaded vessels. (figure 13) This enabled a lot of the fishermen to go
out again for a second as well as a third trip, but neither the second nor third
trip seem to have been very successful. The general pattern of the first trip
being more successful than subsequent trips can also be seen in the charted
landings of 1640, 1720 and 1760. In neither of these years however, did the
fishermen embark on a third trip. In all three seasons the date of homecom-
ing from the second trip was later than had been the case in 1604, and most
second trips ended in the month of November, more than 150 days after the
season had started. This will not have left much time for a third trip, and
only very few third trips took place in these years.

The fishing seasons of both 1680 and 1814 show quite a different pat-
tern, whereby the second trips yielded landings of the same magnitude as
the first. (figures 15 and 18). In both years however, the date of return from
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the first trip extended quite late into the season, and virtually no third trips
were undertaken.

In 1814, a large cluster of ships chose to head home after fishing for only
20-40 days, despite declaring very low catches of 20-30 tons. This could have
two reasons. Perhaps these vessels chose to head back fast in order to profit
from the generally higher prices early in the season, thereby breaking with
the general pattern of staying out until the boat was at least half full. Another
possibility is that the skippers had made the assumption that the available
abundances of herring would not increase any further, and decided they
might as well head home. In any case the skippers that did stay at sea do not
appear to have benefited from staying out longer.

Finally, in 1850, the frequency of landings sorted by catch size and trip
length exemplifies the third pattern, whereby the second trip of the season
had a markedly larger CPUE than the first.

Figure 8.13
Seasonal distribution of landings of salted herring in Schiedam in 1604.
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Figure 8.14

Seasonal distribution of landings of salted herring in Schiedam in 1640.
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Figure 8.15

Seasonal distribution of landings of salted herring in Schiedam in 1680.
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Figure 8.16

Seasonal distribution of landings of salted herring in Schiedam in 1720.
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Seasonal distribution of landings of salted herring in Schiedam in 1760.
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Figure 8.18

Seasonal distribution of landings of salted herring in Vlaardingen in 1814.
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Seasonal distribution of landings of salted herring in Vlaardingen in 1850.
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Figure 8.20
Kuypen der haringhtonnen
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The herring barrels were made to measure, so that every barrel would contain the correct amount
of herring. Source: 'The Hooping of Herring Barrels,” etching by Adriaan van der Laan, (1705).

P0o165, Visserijmuseum, Vlaardingen.

Discussion

The results of the above analysis can be examined at two levels. At a method-
ological level, the results testify to the potential uses of historical data from a
pre-statistical era in establishing CPUE time series to serve as indicators of
North Sea herring stock fluctuations. The data was analyzed empirically at
two different CPUE resolution levels. These were 1) Catch per boat per year,
2) catch per boat per day at sea for each fishing trip. This was supported by
analyses of the average length of individual fishing trips as well as the aver-
age length of the entire fishing season.
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Method used to reconstruct CPUE

With regards to methodology, the above analysis was used to determine the
potential for standardising historical data sets in order to use them as esti-
mates for the catchability of North Sea herring in the 1604-1850 period. In
this chapter, the Dutch herring fishery served as a case study for the recon-
struction of Catch per unit Effort, CPUE, over a time span of more than 250
years.

A standardization of the technological and institutional factors influencing
the fishery was made possible due to the College van de Grote Visserij’s regula-
tion of the size and use of fishing gear, driftnets, and the length of the fish-
ing season. These regulations ensured a highly uniform seasonal behaviour
pattern in an otherwise geographically independent fishery. The fishermen
used virtually the same unit of effort during the entire period. The vessels
and their holding capacity may have grown about five percent between 1600-
1850, during which period the driftnets became approx. five percent smaller.
This standardization of the fishery has allowed for the use of herring landing
records from the towns of Schiedam, 1597-1788, and Vlaardingen, 1814-1850.
All landings were recorded in the same way, specifying the date, skipper’s
name, and size of catch.

In the case of the Dutch herring fishery under the College van de Grote
Visserij, the units of both catch and effort were so uniform that they can be
left out of the CPUE equation. The assumption being that CPUE reflects
stock abundance as follows:

CPUE = C/E = gD = qN/A
The model assumes that the above changes in CPUE are caused by changes
in the density of the available abundance of herring in the northern part of
the North Sea. Based on the assumption that CPUE is a valid index for the
available abundance of herring populations in the North Sea, the time series
reconstructed in this chapter can be used to test current marine biological
theories on the climate forcing of European herring populations against the
background of historical fisheries.s*

Interpreting CPUE

In terms of the annual catch per boat, a very stable development was found
throughout the 17th and 18th centuries, with annual landings of approx. 6o
tons per vessel, despite a slight drop in the latter half of the 18th century. In
the first half of the 19th century, however, only half this amount was landed
annually. However, this annual catch per buss does not reflect the available
abundance of herring.

51 Corten, Herring and Climate, Alheit and Hagen, ‘Long-term climate forcing’, pp. 130-139
and MacKenzie et al., ‘hypothesis for a historical reconstruction’, pp. 173-190.
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While the annual catch per boat was generally stable, the average length of
individual fishing trips varied with the success rate of the fishery. The better
the catches, the shorter the trips. This applies to the analysis of data from the
first and second fishing trips of the season.

For the purpose of analysis, the data was split up into figures on trips one,
two and three. This resulted in the identification of five distinct phases in the
250-year development of CPUE. The period between approx. 1604-1660 and
1760-1780 saw the highest CPUE for the first trip, while the periods between
approx. 1660-1720 and 1814-1850 saw periods of higher CPUE in the sec-
ond trips. This implies higher CPUE in the latter parts of the fishing season.
Finally, a period between approx. 1720-1760 saw a more indistinct trend with
better first trips in some years and better second trips in others.

The question of whether a fishing vessel should make one, two or three
trips per year seems to be determined by how soon a ship returned from the
previous trip. If a skipper landed early from his first trip, he is very likely to
have undertaken a second trip. If he came home early from both the first and
second trip he is likely to have undertaken a third trip as well.

For most of the two and a half century period, the length of the entire
fishing season fluctuated between around 120-130 days. The only exceptions
were the approx. 100 days fishing per year around 1700 and again in the
17608 and 1770s, while the number of days spent at sea rose slightly from
100-140 during the first half of the 19th century. Thus, while the unit of ef-
fort remained stable with regards to technological and institutional changes,
the effort measured in days spent at sea seems to have been a highly dynamic
factor influencing the success of each year’s fishing.

The analysis of catch per boat, length of season and CPUE, indicates that
the fishermen always chose to keep fishing at sea until they had more or
less filled the vessel. It was only in the 19th century that they deviated from
this pattern, sailing home with half empty ships. This can be explained by
historically low catch rates, which meant it simply was not possible to catch
this much herring. The strategy behind devoting certain amounts of effort
to the herring fisheries was important; due to the static nature of the fishery,
however, this does not seem to have impacted the explanatory power of the
CPUE indices as expressions of available stock abundance of herring in the
North Sea from 1604-1850.

Conclusion
This reconstruction of the CPUE of the Dutch herring fishery between ap-

prox. 1600-1850 is the longest time series of CPUE ever constructed, and has
allowed us to introduce the concept of marine environmental history into the
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Figure 8.21
Brayen der haringh netten

:‘ﬂ; . f"}-'n'-:‘uw:-‘:l'r'-_\?frw.-'vuuﬁ '-:Ml-’f;---.' . J = -'-4_" -‘_-'i J\..-.'."(.ws;r :}"I .Ir.ofr f’.’!H.ﬂ':‘J .j!]f:.r—’.-.

Each herring vessel was equipped with a driftnet of approx. 15.5 x 1400 meters, and every mesh
had to meet a standardized size. Source: 'The Knitting of the hering Netts,” etching by Adriaan

van der Laan, (1705). Po168 Visserijmuseum, Vlaardingen.

pre-statistical era of the North Sea fisheries. The time series for CPUE was con-
structed by using historical data of a very homogenous nature, which facilitated
the standardization of all main units of catch and effort. This, in combination
with the length of the period under examination means the time series can be
used to test current marine biological theories on natural variations of North
Sea herring against the background of a historical fishery.

CPUE as catch per boat per season was quite stable over the years, but
when the length of each fishing trip was taken into account, a much more
diverse picture emerged. This showed CPUE as catch per boat per day at sea
to be very different between the first and second fishing trips of the same
fishing season. Extreme fluctuations suggesting almost alternating high and
low points in CPUE were found. This testifies to the importance of resolving
catch and effort data wherever possible in CPUE reconstructions.
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Introduction

For the first time, this chapter presents an in-depth study of the spatial dy-
namics of mid 19th century Dutch North Sea herring fishery. This is the first
quantitative study to use fishers’ own logbooks as a main source of informa-
tion on an essentially pre-modern North Sea herring fishery.

As we have established, the Dutch high sea herring fisheries were the only
major North Sea herring fishery that could operate independently of geogra-
phy. Most other pre modern herring fisheries were shore-based industries
along the English, Scottish, Norwegian, Swedish or Dutch coastlines. In
principle, the Dutch fishers could fish wherever they pleased.

The main factors affecting the dynamics of Dutch North Sea herring fish-
eries’ spatial patterns can be assessed at different levels by analysing the high
resolution data provided by fishers’ logbooks. This provides an indication of
the environmental adaptiveness of the Dutch fishers.

At a seasonal level, the spatial patterns reflect attempts to follow the mi-
gration patterns of herring in the north eastern part of the North Sea. The
seasonal distribution of fishing was divided into a first, a second and occa-
sionally third fishing trip, as the analyses in chapter 8 also demonstrated at
a more macro level. However, they did not seem to have played a significant
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role with regards to the spatial fishing pattern. On a day-to-day level, analysis
of the spatial distribution of individual fishing trips allows us to assess fish-
ers’ geographical responsiveness to fishing success rates.

The timeframe of this study is restricted to the period between 1856-63,
when the Royal Dutch Meteorological Institute, KNMI initiated and conducted
an eight year long study into methods of optimising the Dutch catch of her-
ring in the North Sea area.

In terms of technology and fishing practices, the Dutch method of off-
shore fishing in the 1850s and Gos was virtually identical to the methods
used as far back as the late 16th century. Therefore, this rather short time
frame provides a window of opportunity to evaluate the spatial flexibility of
the Dutch herring industry.

Logbooks from herring vessels

The 1850s marked the beginning of a period of great changes in the Dutch
herring industry. The dissolution of the College van de Grote Visserij, which
had upheld a virtual monopoly for almost 300 years, was the beginning of
a liberal phase in the organisation of the Dutch herring fisheries. The fish-
ing industry hoped that this would lead to economic growth and expansion
following a century long contraction of the herring industry, with fewer and
tewer vessels catching less and less herring.

The mid-19th century however, also saw a growing interest in systematic
studies of the herring fisheries. The remaining records of these endeavours
now allow us to carefully reconstruct the spatial dynamics of the Dutch her-
ring fishery in the period leading up to the modernisation of the herring
fleet. The most important source material in mapping the fishing patterns
of the Dutch pre-modern herring industry consists of logbooks from the her-
ring busses themselves. Such logbooks exist for the last period to use herring
busses and hoekers.! However, the best material in this regard consists of
fishermen’s logbooks from the archives of the Royal Dutch Meteorological
Institute, KNMI, which has provided the main sources of information in this
chapter.2

In 18506, the director of the KNMI, Buijs-Ballot, wrote to all ship owners

1 NA. CGV. Inv. no 680, Journaal van het hoekerschip, De Jonge Aletta, 1847; Inv. no. 681,
Journaal van het hoekerschip, Willem Beukelszoon, 1847, Inv. no. 682, Journalen van haring-
schepen, Willem Beukelszoon, 1848; Inv. no. 683, Journaal van het hoekerschip, De Haring
en Kabeljauwvisscherij, 1848. Museum In ‘t Houten Huis, De Rijp: Inv. no. 03537, Journaal
van stuurman Klaas Moeneswerf op het buisschip Het Bruine Paard, 1848.

2 KNMI, De Bilt: Inv. no. ABMZoo29 Logbooks, Noordstar, 1856-57, 1860-61, Visschers
Welvaart, 1858-61. Inv. no. ABMZoo31 logbooks, Noordstar, 1858-59, Visschers Welvaart,
1862-63. Inv. no. ABMZoo33 logbooks, Viaardings Welvaren, 1856, De Toekomst, 1857,
Volharding, 1860-61. Inv. no. ABMZoo3s5 logbooks, Volharding, 1859, 1862-63, Noordstar,
1863.
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in the Dutch herring industry, and asked for their help in “...clarifying the
optimal circumstances for fishing herring’.3 In order to underline the high
quality and credibility of the information found in these logbooks it is useful
to note just how systematic and rigorous this study was.

The KNMI supplied the herring fishermen with standardised, pre format-
ted booklets with an extremely detailed and carefully laid out questionnaire,
allowing space for 19 different types of information, and several variables.
Moreover, the layout facilitated the recording of up to five logs per day. Each
log allowed space for notes on the exact position of the vessel, the depth at
sea, and the type of seabed encountered, as well as a number of meteoro-
logical observations, such as the direction and speed of the wind, and the
weather situation in general.

The KNMI also provided three state of the art Celsius thermometers for
each ship. All thermometers were tested before use and comment on the de-
viation of each thermometer was noted down in the preamble of each ship’s
booklet, along with an instruction on how to use the thermometers. One
thermometer was to be used for measuring air temperature; one was for the
temperature of the sea surface, and the last one was lowered deeper down
to measure the water temperature at greater depth. All this data was needed
for comparisons with information on the actual fishing. On fishing days, the
crew could write down at what time in the evening the herring nets had been
set out, as well as the time at which they were pulling back in later in the
morning. If the fishing had been successful, the size of the catch, as well as
the average size of the herring caught would also be recorded, along with the
quality of herring.4

Needless to say, filling out the booklets proved a time consuming task for
the fishermen, but the KNMI created incentives by issuing prizes for the
three booklets that had been filled out most comprehensively. The first prize
was 100 guilders.5 This was the rough equivalent of the price of eight or nine
barrels of salted herring.®

Attracted by the prizes and the promise of more detailed knowledge with
regards to herring, 45 logbooks were submitted to the KNMI in the first year
of the study, the season of 1856. This represented roughly one third of the total
fleet. The KNMI then undertook the task of analysing the logbooks, and wrote
the first in a series of short annual reports, consisting of a few pages. The fol-
lowing year, 44 logbooks were handed in for analysis, but gradually interest

3 NSA.inv. no. 1994.0697.

NA. CGV. inv. nr 675. ‘Rondschrijven van den hoofddirecteur van het Meteorologisch
Instituut aan de reeders van de Groote Visscherij over het houden van het journal, 1858’

NA. CGV. inv. no. 676, ‘Beoordeling der Journalen van haringschepen, 1857-1858’
6 Museum In ‘t Houten Huis, De Rijp, inv. no. 00024.

v
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declined. The last report on the herring fisheries was written in 1864, based on
information from vessels active in the season of 1863. By then, the director of
the KNMI’s Department of Seafaring, van Asperen, reported that — in spite of
eleven different prizes — logbooks had only been received from 21 vessels.”

It is not known why the efforts to ‘clarify the optimal circumstances for
fishing herring’ ended after the season of 1863, but lack of interest from the
fishermen may well have been one reason. Another plausible explanation
would be time and money.

Today, less than a handful of these annual reports still exist in Dutch librar-
ies and museums, and it does not appear that they have been put to any use in
the last 140 years. Furthermore, these reports are the only remnants of any re-
search efforts based on the submitted logbooks. Fortunately, though, many of
the original booklets from the herring vessels still exist in the KNMI archives.

Sampling logbooks from KNMI

There are still 106 remaining pre-formatted booklets, covering the period be-
tween 1856-1865, and 1877-78, when the project seems to have been shortly
revived. Some booklets contain information from more than one season,
which means there is still information on a total of 142 fishing seasons by
individual herring vessels. The potential amount of data is huge, so a sample
of 20 seasons’ worth of logbooks, or one seventh of the total, was selected
for digitization and analysis. In spite of sampling, the data entered into a
Microsoft Access database still contains 84,475 individual fragments of infor-
mation, which is applied in the below analysis.

The main guideline underlying the choice of logbooks is to create optimal-
ly accurate parameters by following the same herring busses and fishermen
year after year. The bias caused by the use of different gear or the traditions
of different crews and skippers should thus be minimized. Vessels were also
selected by assessing the quality of the information to be derived from the
logbooks, with the preference going out to those booklets presumed to offer
the most compelling and accurate data. All the logbooks specify the daily lati-
tude in ‘degrees’ and ‘minutes’. The longitude however, is often measured
as ‘distance from the shore’. This makes an accurate reconstruction of the
position and movement of the herring vessels difficult and more time con-
suming. Therefore, preference went to logbooks specifying the longitude in
‘degrees’ and ‘minutes’ east and west of Greenwich.

The hour at which the logs were entered in the booklets is another factor
to consider. On some vessels, the skipper entered not one, but up to four logs
per 24-hour day. Usually the first log was taken in the morning at the time

7 NSA. inv. no. 1994.0697.
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of pulling in the fishing nets. A second log was taken at noon, and a third
log in the early evening when the nets were set out again. In order to obtain
as much consistency and uniformity as possible, only the noon log has been
used, since virtually every day in every logbook contains a noon log. This of-
fers an advantage when measuring — for instance — the geographical distance
between two noon logs, in that the recorded figures always reflect the dis-
tance covered in exactly 24 hours. Another advantage is that the fishermen
will not have moved far from the actual place of the previous night’s fishing
by noon, thus providing an accurate depiction of the fishing ground.

Applying a combination of these considerations, five different ships —
making up a total of 20 logbooks — were selected for the 1856-1863 period.
Each logbook covers one season, so that 2-3 ships are represented in any giv-
en year, each providing a detailed account of 1-3 annual fishing trips.

As a result, a total of five different ships and four different skippers are
represented in this chapter. M. den Admirantz was the skipper aboard the
Noordstar, for which data exists on the periods between 1856-61 + 1863. In
18506, the longitude of the Noordstar is only mentioned in tersm of distance
to the coast, but is still included in the sample thus adding a seventh year to
the data from the Noordstar. The Volharding is represented in the years 1859-
63, with Herman van Luik as its skipper, while Hermanus Schouten was the
skipper of Visschers Welvaart, from which six logbooks spanning 1858-63 are
included. Kornelis Horn was skipper of Viaardings Welvaren in 1856, and
heading De Toekomst the following year.

The selected herring busses are all from the town of Vlaardingen in the
south of Holland. Vlaardingen was the dominant port in the Dutch herring
industry in this period, despite the neighbouring town of Maassluis and the
town of Enkhuizen in the northern part of The Netherlands also being active
in the herring fisheries. Logbooks from these towns also exist in the KNMI
archives, but none fulfilled the need for both sophisticated log keeping and
access to logbooks from the same vessel over more than one year.

General pattern of fishing

The desirable catch and quality of herring

This chapter is based on the assumption that the Dutch herring fisheries
worked around the seasonal fluctuations of the herring, as well as the de-
sire to land a superior fish product. In spring, the autumn spawning herring
are busy feeding and grow rapidly with their flesh becoming very loose and
fat. This makes the fish unsuitable for salting. Starting the fishing season on
24 June would thus allow the fishermen to land a better product. Over the
course of the season, the herring was packed and sold according to its condi-
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tion. In the summer months, maatjes was the least mature product. When
the flesh becomes firm, the prime product of volle haring could be landed,
whereas the spawning herring was classified as kuitziek. During and after
spawning, the quality and price dropped again, and the product of spent her-
ring was known as ijle.® From the 16th century onwards, and throughout the
period under investigation, these were the most important types of herring
with surviving account books testifying that volle herring remained the most
profitable type of herring.? This provided one incentive to aim for the more
mature herring when searching for fishing grounds. The seasonal price fluc-
tuations on the Dutch herring market form another reason. As a rule, the
price of volle herring on the Amsterdam market was highest in July at the
beginning of the season, while the average price dropped in the following
months and continued to do so until the end of the year.”® But how did the
fishing practice reflect this fact in the mid-19th century?

Contemporary analyses, 1856-62

The succinct annual reports from KNMI contained summaries of each year’s
fishing. The best illustration of the success rate and spatial distribution of
the fisheries is contained in a map of the Dutch North Sea herring fisheries,
shown here as figure 9.1. The map was drawn up in February 1862 based
upon the incoming herring logbooks from the previous six years. According
to the legends on the map, the best areas of fishing varied greatly depending
on the time of year. Divided into six months from the start of the season in
June until November, the ideal fishing trip started in the area around Fair
Isle, in between the Shetland and Orkney Islands in June, fishing between
the 59° and 60° north. By July however, the best place for fishing had moved
southward to the area in between the coast of Scotland and the English bor-
der, or in between the 58° and the 56° north. In August, the fishing fleet
would ideally remain in the same area, then continue southward until the
waters off Newcastle around 55° northern latitude, and then turn east towards
the northern edge of the Dogger Bank.

In September, the picture was markedly different and the most favour-
able fishing took place in an area twice the size of the previous months,
stretching north-south between 58° and 59.5°, and from east to west from
below the Orkneys at 2.5° west of Greenwich until between 2° and 3° east of
Greenwich. This wide area of optimal fishing was extended further north in
October, when the nets would reap the greatest harvest from around 58.5°

8 Gelder, ‘betreffende de Haringvisscherij’, pp. 60-62.
Gelder, ‘betreffende de Haringvisscherij’, pp. 22-56. and Museum In ‘t Houten Huis, De
Rijp, inv. nr. 00024.

10 van Zanden, ‘consumer goods’, http://www.iisg.nl/hpw/brenv.xls
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and 60° Northern latitudes. In November, yet another northward movement
took place towards the west of the Shetland Islands, bringing the fishermen
even further north at the end of the season than they had been when they
started out in June.

Figure 9.1
Map of the monthly distribution of fishing efforts, 1856-62.

AANDUIDING VAN DE PLAATSEN, WAAR DE
MEESTE HARING IS GEVANGEN, GEDURENDE HET LANTSTE ZESJARIG TUDVAK

—
P L3 ¥ T N sl w [ mall T ] [t ¥ W T
- - : - - Ll i i e, e 5
L]
-
- ; )
-
; B
I I'|.
‘ *.e P |
"
s.-!. 1: . ".'? -:u
| |
| !
= ] T AT
]
YEAXLABINS
7 e dr eron el
= ﬁ. ponf g :_:.'-':-u.a- ™
e s oo, il vl
¢

= e

[ Pl

| e c=am| =W |

| Ay C—H| w| 2
iy T 4] | &
it THIR Y | ¥ | 3

- [T - — F LA 4
Bl mmm iy | £ W

R S
B Y e

Tacifaty pues

L . L R

I 3 b IO T g —
“® =i v 1 ! ekt Bl AELEER dnilruis. |y, |
| - REN 1 | | |
£ d L]
e | i | s A |
POV N\ ‘P = |
.‘ SR S Sy |y [ Bl TV [ oo i
L3 T r I " I T ¥ L3 i L} T
L —— 2 =

NB Mo <y indechity, st oy dinder gerchadionds plebdom, ok miy vahe @b lighes duiopen, voe ais door de gt
Pl Bpmers word? cvmge sl




FISHING STRATEGY AND DYNAMICS OF MOVEMENT, 1856-1863 | 167

However, the KNMI map not only revealed the best fishing locations for each
month. The monthly hotspots also reveal a striking difference in catch rates.
In June, an average fishing vessel participating in the search would catch a
mere 1.25 barrels of herring every time the nets were set out, with the chance
of catching something only half the chance of bringing in no herring at all.
As the months went by, however, the catch rates improved. Two months later
in November, the average catch had doubled to 15 barrels, and the chance of
catching herring in the nets was five times higher than the chance of catch-
ing nothing at all.

Finally, the 1862 map is indicative of the direction in which both the fish-
ermen and the fish themselves moved. Roughly speaking, the fishermen’s
movement echoed the seasonal movement of the herring, which swam
southward in June and July, whereas August was a turning point after which
the autumn months witnessed a north — north eastward movement as far
north as this essentially commercial data allows us to follow the fish.

In light of the sustained average increases in catch rates from the start un-
til the end of the fishing season, it appears to have made good sense for the
fishermen to follow this cyclical movement.

Patterns of movement

In the above sections, the assumption had been made that Dutch fishermen
were keen to obtain the largest and most valuable catch under the given nat-
ural conditions. But how did they achieve this? How did the fishermen man-
age to reach their goals by turning a theoretical wish for success into a practi-
cal fishing strategy? In other words, how could they know where to fish, how
did they know about the dynamics underlying the movements of individual
fishing vessels? In order to answer these questions, we must conduct an in
depth analysis of the KNMI logbooks. The logbooks reveal fishing patterns
on a seasonal basis, within individual trips, on a weekly basis and within the
daily rhythm of fishing.

Search time and fishing time for three vessels in 1859

In the figures 9.2-9.4. featured below, the annual performance of the three
herring hoekers, Volharding, Noordstar and Visschers Welvaart is represent-
ed as the amount of herring in Dutch lasts landed by each vessel for each
fishing trip per season, over the number of years featured in the source
material. Two trends emerge from this data. All three vessels undertook an
average of two fishing trips per season, with the second of the two provid-
ing the bulk of the catch for the entire season. There are two occurrences of
a vessel making only one trip or journey per season, whereas a third jour-



168 | DUTCH HERRING

Figure 9.2
Annual performance of herring hoeker, Volharding, 1859-1863.
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Annual performance of herring hoeker, Visschers Welvaart, 1858-1863.
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ney was also undertaken on two occasions. In both cases the third journey
appears to have been the most successful.

Figure 9.4
Annual performance of herring hoeker, Noordstar, 1858-1861 + 1863.
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Which factors determine whether one, two or three journeys are made dur-
ing the months of the fishing season? An answer to this can be found by
examining how the catches of one single year, 1859, are distributed from the
start to the end of the season. The figures 9.5-9.7 show the trips made by
the same three vessels, all three departing from the port of Vlaardingen on
the same day, 18 June, as represented by the blue lines in the diagrams. The
red dots each represent one occasion of fishing. On the days of fishing, the
driftnets were always set out in the early evening, and pulled back in during
the early hours of the morning. Where, for example, the chart shows that the
Visschers Welvaart caught the staggering amount of 62 barrels of herring on
the 27 September, we can thus conclude that the herring was caught in the
driftnets on the night between 26 and 27 September.

All three vessels started fishing on 28 June, and all three suffered a mea-
gre harvest for the first four weeks of the season. A few herring then began
to enter the nets, but Noordstar was the only boat capable of catching several
barrels in one night. With a total of 33.5 barrels or the equivalent of 2.4 lasts
aboard by the end of July, they decide to return to sell their cargo. 14 days
after the last night of fishing of this first trip, they are back in the fishing
grounds once again, setting out their nets on the night of 8 August.
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Figure 9.5
Seasonal distribution of daily catches by Volharding in 1859.
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Figure 9.6
Seasonal distribution of daily catches by Noordstar in 1859.
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By then, the other two vessels were still fishing, but in mid August the
Volharding also hit a series of good catches, after which they sail home with
just over 86 barrels, or 6.2 lasts of salted herring. By contrast, the Visschers
Welvaart had a terrible season and by early September — with the Volharding
as well as the Noordstar well into their second journey of the season — only 18
barrels of herring had found their way into the nets of the Visschers Welvaart.



FISHING STRATEGY AND DYNAMICS OF MOVEMENT, 1856-1863 | 171

Figure 9.7
Seasonal distribution of daily catches by Visschers Welvaart in 1859.
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It took until mid September for the Visschers Welvaart to change its for-
tunes, catching a substantial amount of herring during the following two
weeks, and landing in Vlaardingen for the first and only time this year on
21 October. 208 barrels or 14.8 lasts of herring were the fruits of their four
months of hard labour at sea. The two other vessels both had greater luck
with their second trip to sea, with the Volharding returning with 277 barrels
or the equivalent of 20 lasts of herring. The Noordstar was even more fortu-
nate, bringing home a total of 321 barrels, equalling 23 lasts of salted herring.
The first half of August and most of September seem to have been the best
periods for fishing, but the three skippers and their crew had quite different
experiences in the season of 1859. However, it would not be fair to assume
that the results of Visschers Welvaart were related to a lack of skills rather
than luck, since the Noordstar had suffered a similar stroke of bad luck in the
previous season of 1858.

The daily entries of catch data from the various fishing trips by these three
herring vessels illustrates the importance of the catch rates in determining
the length of individual fishing trips. The better the catch in the early weeks
of the season, the more likely it was that a second or third trip would be add-
ed to the first journey of the season.

Spatial distribution of fishing trips

So what is the spatial dimension of these three different fishing trips? Was
the choice for a specific fishing location determined primarily by the season,
or did tradition play a role in the sense of whether a vessel was fishing on
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its first, second or third trip? This can be tested by looking at the spatial dis-
tribution of individual trips by individual vessels. For the years 1857-61 and
1863, all positions specified in the Noordstar logs are displayed in figure 9.8
according to whether they belong to the first or second journey of a season.
The fishing pattern differs significantly from the first to the second journey.
The first journey more or less follows the pattern of movement correspond-
ing to June, July and partly August, while the positions of the second trip can
be linked to the latter half of the season. Many positions however, seem to
overlap. The waters off Scotland, from around The Firth to Aberdeen were
especially often visited during both the first and second trip.

Figure 9.8
All daily positions for Noordstar, 1857-1863.
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Having thus established a generalised spatial distribution for the first and
second trip, it is useful to analyse in detail to what extent the vessels attempt-
ed to return to the same grounds they had last fished in, upon returning
from landing the cargo of the first trip.
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Spatial distribution of catches in 1859

The sailing routes used by the Noordstar in 1859 are displayed on figure 9.9,
which illustrates how the rapid return to The Netherlands after the first voy-
age was followed by a westerly start to the second voyage. This could be partly
attributed to the weather, but the crew resume fishing upon reaching the 57th
parallel close to the Scottish shore, which is where they fished successfully at
the end of the first trip. A similar pattern can be seen for Volharding in fig-
ure 9.10. The second journey of the Volharding commenced a couple of weeks
later than that of the Noordstar, so even though the logbook of Volharding does
not specify its route to the fishing grounds, the two ships cannot have fol-
lowed one other. The Volharding though, also seem to have resumed their
fishery upon reaching the area just east of Aberdeen. In the subsequent weeks
of fishing, the two vessels chose different locations. The Noordstar had a good
deal of success sailing due north to fish between the 58 and 59 northern lati-
tude in September. In October and November though, the Noordstar has trav-
elled east setting out its nets just east of the Greenwich meridian. This move
brought the Noordstar close to the area where the Volharding were fishing all
autumn, and not far from where the ill-fated crew of Visschers Welvaart found
a bit of luck in the autumn months as shown in figure 9.11.

Figure 9.9
Daily position and catch for Noordstar, 1859.
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Figure 9.10

Daily position and catch for Volharding, 1859.
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Figure 9.m
Daily position and catch for Visschers Welvaart, 1859.
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The Visschers Welvaart followed the general seasonal pattern of movement,
even if they had only completed a single trip. The other two vessels demon-
strated how the timing of the homebound journey between the first and second
trip does not seem to have influenced the seasonal pattern of movement, since
they more or less resumed fishing where they last left off. This is underlined
by the subsequent divergence when it came to deciding upon the northward
and eastward routes for the autumn months. It appears that the main factor
behind the chosen spatial pattern was a combination of a seasonal movement
designed to catch up with the herring migration patterns, and the quest for a
desirable catch and quality of herring, whereas the distribution of the first and
second fishing trip does not seem to have played a significant role.

It does seem, however, that the fishing effort of the Visschers Welvaart was
less geographically focused than the efforts of the other two vessels. In spite
of the low catch rates — or perhaps because of them - it appears as if the
Visschers Welvaart covered a larger geographical area during its fishing ef-
forts, but is this really so? Following the day-to-day movements of the fishing
vessels allows us to examine this relationship.

Travel distances and spatial distribution

To what extent does the catch on a given day influence the vessel's move-
ments over the following day? The logbooks themselves do not reveal how
many nautical miles a vessel travelled per day. However, the navigation coor-
dinates allow us to measure the distance between two points. Since the Earth
is round, the distance cannot be measured simply as a straight line between
two points, but must be treated as a curve following the shape of the planet.
This problem can be solved by applying a formula that converts navigational
points into distance in kilometres.™

The herring vessels will rarely have followed a straight course when sailing
from the navigational point of one day to the next. In the process of searching
for shoals of herring they might have cruised back and forth, thus actually
covering a larger area and thus distance than that found by measuring the
distances between daily navigational points. Nevertheless, this systematic er-
ror applies to each data point, and is thus insignificant when establishing pat-
terns of travel distances in relation to day-to-day fish finding and catch rates.

11 A formula for calculating the distance between two navigational points in miles can be
found here: http://www.experts-exchange.com/Databases/GIS_GPS/Q_20383758.html this
is multiplied by 1.609344 in order to convert miles into kilometres. The results found using
this formula are tested against this online conversion form: http://www.wcrl.ars.usda.gov/
cec/java/lat-long.htm.
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The largest source of material for an analysis of the relationship between
day-to-day catches and movement are logbooks from the herring vessel
Noordstar, containing over 8oo navigational reference points from 1857-61
and 1863. Having first applied the above formula to measure the distances
travelled during 24-hour periods between noon and noon, these figures were
compared with the size of the catch from fishing during the preceding night.

Next, the travelled distances were sorted and grouped into five categories
according to both different catch rates when fishing, and the days of no fish-
ing. In a handful of days, the Noordstar travelled more than 200 kilometres
after having fished the previous night. The logbooks show that these long
journeys occurred on the first day of a homebound journey, when the fisher-
men were not actively searching for fish. Therefore, these dates do not re-
flect the search effort and as a consequence all positions south of the 54th
Northern Latitude were left out of this part of the analysis.

The figures 9.12-9.16 present the frequency of movement upon catching
a given amount of herring. What stands out is a tendency to remain in an
area when the fishing is good. The higher the catch rate the previous night,
the less movement is observed the following day. When the crew aboard
Noordstar had caught more than 10 barrels of herring in one night, the ves-
sels moved less than 20 kilometres the next day. If the catch was smaller this
tendency seems less pronounced. Following an average night, where less
than 1 barrel of herring had gone into the net, the vessel tends to have moved
more than 40 kilometres the next day in search of better opportunities.
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Figure 9.12
Frequency of movement upon catching no herring the previous night.
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Figure 9.13
Frequency of movement upon catching <3 barrels of herring the previous

night.
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Figure 9.14
Frequency of movement upon catching 3-10 barrels of herring the previous
night.
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Figure 9.15
Frequency of movement upon catching >10 barrels of herring the previous
night.
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Figure 9.16
Frequency of movement after not fishing the previous night.
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When no herring had gone into the nets, the fishermen seem to have
searched a large area the next day, on average more than 50 kilometres away
from the previous night’s fishing grounds, and frequently more than 100 ki-
lometres in one day.

Distances of more than 100 kilometres were also travelled in days fol-
lowing nights of no fishing. But although the average travelling distance on
these days was 55 km, it frequently happened that less than 30 kilometres
were covered. This phenomenon was most likely connected to factors that
were not linked to the catch rates. In rough weather conditions, the fisher-
men would tend to rest rather than fish and travel, and Sundays was usually
the weekly day of rest.

By travelling more on days following nights of bad fishing and vice versa
the fishermen demonstrated an ability to adapt spatially to the highly migra-
tory herring stocks. The above section has also established that the herring
fishermen extended the length of individual fishing trips in response to the
success of the fishing effort. As we saw above, the success rate dictated the
duration of each fishing trip, but did this variation in days correspond to a
similar geographical variability?

The detailed data on day-to-day movements and their relationship with catch
sizes does not reveal to what extent the distances travelled during an entire trip
correspond to the overall rate of fishing success, but were the fishermen actu-
ally capable of adapting to the fluctuating catch rates by moving on the basis of
day-to-day catch rates on the scale of an entire trip of 40-100 days?



180 | DUTCH HERRING

Catch rates and travel distance

The number of days fishing seems to be closely related to the number of
days at sea. This can be verified by plotting the catch rates as catch per boat
per day from a single fishing trip against the average daily travel distance
per day at sea. In order to discount the long distances travelled between the
Netherlands and the fishing grounds, all navigation points south of the 54th
northern latitude have been left out. Figure 9.1y illustrates the relationship
between the two factors, showing a slight but statistically significant drop in
average daily travelling distance as the catch per day fishing increases. This
means the catch rates influenced not only the length of the fishing trips in
terms of the number of days, but also affected the daily travelling distance. A
successful fishing trip, in other words, can be equated with little daily move-
ment.

Figure 9.17
Catch rates as a function of travel distance (search area) for 37 trips, 1856-63.
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With regards to the season of 1859, figure 9.11 illustrates how the spatial dis-
tribution of the Visschers Welvaart’s hapless fishing efforts appeared to cover
a larger area than the more successful vessels Noordstar and Volharding. The
analysis of catch rates and travel distances has shown that an enlargement of
the spatial pattern of fishing was a common way of trying to compensate for
dwindling success when fishing. But the analysis also showed that on aver-
age the journeys with greater catch rates had travelled fewer kilometres per
day at sea.
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Discussion

Drawing on the results of studies — both contemporary and from the 1850s
and 1860s — by the Royal Dutch Meteorological Institute KNMI, a clear sea-
sonal pattern of movement by the Dutch fishing vessels was established. This
anti-clock-wise cyclical movement meant that the fisheries started and ended
in the Northern parts of the North Sea. Judging from the way in which the
KNMI map highlights the seasonal direction of herring shoal migration, this
seems to more or less correspond with the progression of the fishermen. In
light of the sustained average increases in catch rates from the start until the
end of the fishing season, it appears to have made good sense for the fisher-
men to follow this cyclical movement.

This pattern can be compared with knowledge of the present-day distri-
bution of North Sea herring stocks. The population of herring in the North
Sea consists of both spring spawning and autumn spawning herring. The
autumn spawning stocks are the most prolific and consist of three sub-pop-
ulations or stocks, primarily separated by different migration patterns and
spawning behaviour. The Northern stock, Buchan herring, spawns in the
area between the Shetland Islands and the Scottish east coast off Aberdeen.
The Bank herring has spawning grounds off the English coastline in be-
tween Yorkshire and Norfolk as well as on the Dogger Bank, in the central
North Sea. The third and southernmost herring stock in the North Sea is the
Downs herring, which spawns in the Southern Bight of the North Sea and
the English Channel.”

At the start of the season, the fishing grounds around Shetland resem-
ble the spawning grounds of the Buchan herring, while the rapid southward
move by fishers towards the Scottish coasts in July and between Northern
England and the Dogger Bank in August would suggest that the Buchan her-
ring or the so-called Bank herring were the likely target in these months.
With regards to the autumn months when the herring fleet went north again,
there is no clear data in the KNMI reports to confirm whether only one or
both of these sub-populations of herring were the intended target. To the ex-
tent that the Dutch herring fisheries targeted the most attractive of the North
Sea herring fisheries, the fishing pattern indicates that the two northern sub
populations of herring provided the largest available abundance.

But how could the fishermen know where to fish, and how did they figure
out the underlying dynamics of movement for the individual fishing vessels?
The logbook data offers highly detailed, data, allowing us to analyse catches
and catch rates for the individual fishing trips of three different herring ves-

12 Corten, Herring and Climate, p. 85.
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Figure 9.18
Buysmans

This image was found on the inside cover of specially produced seamen’s books containing
psalms and maritime stories from the Bible. The fishermen hardly ever set their nets out on
Saturday. In this way they could relax and sing together on Sunday morning.

Source:Schaink, H.,Buysmansrustpoosenopdeneering;zyndeeenigepredikatiengedaenopbuysse
dank-enbededagenvoordegemeentevanEnchuysen;alsmedeeenigekortepredikatiengedaenophet
Oost-Indische huis aldaer ... (1733), 7353, Collection Visserij & Vlaardings Museum, Vlaardingen.
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sels over several seasons. The sampled fishing vessels were seen to follow
the same general pattern of movement as the fishing fleet as a whole, with
the exception that they did not sail as far to the north as suggested in the
KNMI analysis of the entire fleet. The spatial distribution of catch rates for
all three vessels was extremely small in the early part of the season, whereas
all three eventually secured one or more series of good catches towards the
final months of the season, also in line with the fleet behaviour as a whole.
The results of analysing the individual fishing trips of individual vessels indi-
cate that the catch rates seem to have determined the length of the individual
fishing trip. The better the catch in the early weeks of the season, the more
likely it was that a second or third trip would be added to the first journey of
the season.

When it comes to the the spatial dimension of the fishing trips, it can be
examined whether or not the choice of fishing location was determined pri-
marily by the season, or if decisions were based on whether a vessel was on
its first, second or third trip.

This was tested by examining the spatial distribution of individual trips by
individual vessels. The general spatial pattern seems to have been dictated by
the calendar, regardless of whether the fishermen were on their first, second
or third trip. It has also been demonstrated that the vessels tried to go back to
the same grounds in which they had last been fishing upon returning from
landing the previous trip’s cargo.

The spatial dimension of the time allocated to searching for fish was also
factored into the above analysis. The spatial distribution of the fishing ef-
forts by the Visschers Welvaart appears to be less focused than the efforts by
the other two vessels included in the analysis. An analysis of the day-to-day
movements of the fishing vessels allowed us to examine the relationship be-
tween travel distances and the success of fishing. The results suggest that
by travelling more on days following nights of bad fishing and vice versa the
fishermen demonstrated an ability to adapt spatially to the highly migratory
herring stocks. The low catch rates thus make it appear as though Visschers
Welvaart covered a larger geographical area when fishing.

It was also demonstrated that the herring fishermen extended the length
of individual fishing trips based on the success of their efforts. The success
of the fishing effort dictated the duration of each trip. Furthermore, the dura-
tion of each trip corresponded to its spatial scope, and an enlargement of the
search area proved to be a common method of compensating for dwindling
success. On average though, the fishermen on fishing trips with higher catch
rates had travelled fewer kilometres per day at sea than they had on less suc-
cessful trips. This means it was not possible to fully compensate for poor
fishing by increasing the area of fishing and the length of the fishing trip.
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Conclusion

This chapter presented the first in-depth study of the spatial dynamics of mid
19th century Dutch North Sea herring fishery. The archival data from the
Royal Dutch Meteorological Institute’s eight year long study of the methods
used to optimise herring catches in the North Sea has been instrumental in
creating a documentation of the seasonal fishing patterns. Based on 20 log-
books kept by Dutch herring fishermen in the period between 1856-63, the
main factors affecting the dynamics of the herring fisheries’ spatial patterns
have been analysed.

On a seasonal level, the spatial patterns reflect an attempt to follow the mi-
gration patterns of herring in the north eastern part of the North Sea, most
likely the Buchan and Dogger subpopulations. The seasonal distribution of
fishing was divided into a first, second and occasionally third fishing trip, but
whether a ship was on its first or second trip does not seem to have played a
significant role in terms of the spatial pattern of fishing.

On a day-to-day level, the analysis of this spatial distribution of individual
fishing trips has enabled an assessment of the fishermen’s geographical re-
sponsiveness to fishing success rates. In a clear day-to-day response, the fish-
ermen’s travel distance is strongly affected by the previous night’s catch. On
average though, the fishermen were not able to fully compensate for dwin-
dling catch rates by increasing the average distance they travelled per day.
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Introduction

“I remember a night near Bahia, when I was enveloped in a firework display
of phosphorescent fireflies; their pale lights glowed, went out, shone again,
all without piercing the night with any true illumination. So it is with events;
beyond their glow, darkness prevails.”

French historian, Fernand Braudel was not necessarily thinking about fish-
eries when he coined the above analogy of fireflies and historic events. But
the fleeting apparitions of fireflies against a background of darkness perfectly
illustrate the starting point for this chapter. The movement and fishing pat-
terns of the Dutch North Sea herring fisheries appear only in glimpses in
an age before modern statistics. Nevertheless, this chapter offers a series of
snapshots of the monthly fishing pattern from June — January through the
use of contemporary accounts, historical maps, mid-19th century scientific
surveys as well as logbook material from hospital ships and convoy ships
from the 17th — 19th centuries. The chapter argues that the fishing patterns
observed thus can be regareded as indicators of the best fishing areas in the

1 Braudel, On History, pp.10-11.
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North Sea at given points in time within these three hundred years. The spa-
tial distribution of an offshore fishery has never before been documented
this far back in time.

On a methodological level, this reconstruction of the spatial dimensions of
a past marine resource exploitation combines historical research techniques
and modern marine science. The findings highlight the historical aspects of
natural stock variability, while the reconstructed fishing patterns allow us to
further investigate the context of current theories on the behaviour of both
the autumn spawning herring in the North Sea as well as the fishermen
hunting them.

Fishing ground historiography

Present distribution of North Sea herring

The spatial distribution of North Sea herring has been the focus of much
marine research in the past 50 years. The population of herring in the North
Sea consists of both spring spawning and autumn spawning herring. The
autumn spawning stocks are the most prolific and since these were the tar-
gets of Dutch fishermen, they will be the focus here. In the 1950s and 1960s,
marine biologists Cushing and Bridger investigated the lengths and growth
rates of different North Sea herring, discovering that the autumn spawning
herring consist of three sub-populations or stocks, primarily set apart by dif-
ferent spawning behaviour patterns and characteristics. The Northern stock,
Buchan herring, spawn in the area in between the Shetland Islands and
the Scottish east coast oft Aberdeen, while the Dogger Bank herring prefer
spawning grounds on Dogger Bank and off the English coastline. The third,
southernmost stock is the Downs herring, spawning in the Southern Bight
of the North Sea and the English Channel. (figure 10.1).2

2 Cushing and Bridger, ‘The stock of herring in the North Sea’, p. 17.
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Figure 10.1
Present-day annual migration of North Sea herring.
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The Buchan herring tend to spawn first, followed by the Dogger, while the
Downs herring spawn in late autumn. In winter and spring all three sub-
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populations drift in around the North Se in an anti-clockwise movement,
wintering in the eastern part of the North Sea. The Buchan and Dogger Bank
herring continue to the North Eastern areas during spring, feeding on zoo-
plankton, primarily the copepod, Calanus finnmarchicus. By around June,
the Buchan herring have returned to the waters off the Shetlands.3

During the last twenty years, several studies have been conducted of the
relationship between climate and herring. Scientists Alheit and Hagen pro-
posed that long-term developments in temperature affect the abundance as
well as the spatial distribution of herring, sardines and anchovies in Northern
European waters. A comparison between different testimonies from a num-
ber of shore-based fisheries revealed similarities on a decadal level with re-
gards to the abundance of herring in various areas, such as Western Norway,
the Swedish west coast at Bohuslen and The English Channel. No informa-
tion was available with regards to the historical abundance and distribution
of high seas herring fisheries in the North Sea.#

Recently, the spatial aspects of the relationship between climate and the
natural variability of North Sea herring have been studied by marine biolo-
gist, Corten. In the light of surveys undertaken since the 1950s, Corten sug-
gested that the so-called North Atlantic Oscillation (NAO), which is the driv-
ing force behind weather systems, sea temperatures and ocean currents in
the North Sea, is responsible for changes in the spatial distribution of North
Sea herring.s

Ideally though, the proposed links between herring and climate change
should be tested against longer time spans, taking into account the long-
term spatial distribution of the various sub-populations. In order to address
this issue properly, a historical reconstruction of the fishing pattern will be
necessary.

In recent years, much ground has been gained by using historical data to
reconstruct the offshore spatial distribution of fishermen and marine species.
The mid-1gth century biomass of cod in the Gulf of Maine has been calcu-
lated through the elaborate use of logbooks kept by New England cod fisher-
men.® A similar set of whalers’ logbooks from the mid-1gth century contain-
ing information on whale sightings have been used to reconstruct the spatial
distribution of North Atlantic right whales.” With regards to European waters,
the spatial distribution of the Swedish cod and ling fisheries in the Skagerrak
and North Sea have been documented for a period of approx. fifty years in the

Cushing, Climate and Fisheries, pp. 58-63 and pp. 199-208.
Alheit and Hagen, ‘Long-term climate forcing’, pp. 130-139.
Corten, Herring and Climate.

Rosenberg et al., “The history of ocean resources’, pp. 78-84.
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Reeves et al., ‘North Atlantic right whales’, pp. 295-305.
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late 19th and early 20th centuries. If we look further back in time, there are
no previous reconstructions of the exact whereabouts of offshore fisheries and
whaling activities; with regards to North Sea herring, however, the most suit-
able historical data for such a reconstruction can be derived from the Dutch
North Sea herring fisheries between approx. 1600-1892.

Historiography of Dutch herring grounds

From the 16th — 18th century, the Dutch herring fisheries were the largest in
Europe. Fishing with driftnets from large vessels known as busses and hoek-
ers, the fishermen carried provisions, salt and barrels, allowing them to stay
at sea fishing and processing the catch until every barrel was full, for periods
of as long as three months at a time. The Dutch were thus capable of sailing
to where the herring was, unlike the various shore-based fisheries around
the North Sea, which were all vulnerable to local changes in the distribution
of herring. Since the Dutch used the same technology and set of regulations
from the late 16th century until 1857, the spatial pattern of the Dutch herring
fisheries can be used as an indicator of the best historical fishing grounds in
the North Sea.?

Historical research on the Dutch fisheries has devoted little attention to
the issue of fishing patterns. One plausible reason for this could be that the
availability of natural resources has often been regarded as a historical con-
stant, something unaffected by time. Another reason might be that there was
complete consensus as to the seasonal pattern of herring fishery in the North
Sea. This was outlined in great detail by Dutch historian Kranenburg, in ref-
erence to four different primary sources:

Both a late 16th century fish auctioneer from the Dutch town of
Scheveningen and a ryth century French ambassador to the Netherlands de-
scribed the seasonal movements of fishermen. Both sources made reference to
an initial trip to the North along the Shetlands and Orkneys to fish for maatjes
and full herring, a second trip to the Dogger Bank area, and a third trip to the
waters off East Anglia.’® Kranenburg also found this pattern in a description of
the Dutch herring fisheries from 1640, in which the author, Semeyns, men-
tions the area between the Shetlands and Buchan Ness in Scotland as the pre-
ferred fishing grounds until the end of July, followed by a shift in autumn to
the south eastern part of the North Sea off Great Yarmouth in East Anglia. In
some cases, the fisheries would continue throughout December and January.
Finally, Kranenburg found references to the gradual shift from north to south

8 Poulsen, ‘North Sea ling and cod fisheries’.
9 Kranenburg, De zeevisscherij.
10 Boelmans Kranenburg, ‘fisheries and the Shetlands’, p. 101.
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in a German treatise on economic matters published in 1780."

Another 18th century source of information is the merchants’ magazine
De Koopman, which was published weekly in the years, 1768-1776. In volume
1 from 1768, the seasonal distribution of the herring fisheries is listed as fol-
lows: ‘van 24 Juny tot 25 July, omtrent Fairhill en Hitland, enz. / — 25 July — 14
Septemb. — Boekenes en Seveniot / — 14 Sept. — 25 Novemb. — In ‘t Diepwat.
bedosten Yarm. / — 25 Nov. — * February — verder op by Yarm. en Nordfolk.”

This pattern was recently acknowledged by Dutch historian Adri van Vliet,
who added that the fisheries would sometimes continue into the English
Channel during the months of December and January.3

In the first half of the 18th century, a report on the state of the British fish-
eries mentioned the methods of their Dutch competitors, with details con-
curring with the aforementioned pattern.™ A letter dated 9 March 1785 by an
individual from the herring capital of Lerwick in the Shetlands commented
on the Dutch summer fishery: “The vessels often fish within sight of land,
and sometimes very near it, so as they are seen riding under their nets from
the shore, but that is always with an off-shore wind. They shift ground as
they find herring more to the north or south, but are seldom upon the coast,
at least a few of them, after the end of July, or first week of August, alleging
that the herrings all go southward as the season spends, and they generally
end that fishery near Yarmouth.ss

Consistent with the north-south pattern, Dutch historians Van der Veen and
Pons each presented a map of the north seas herring fisheries.’® Both maps
are reproductions of a map originally drawn up in 1892 and published two
years later by the Dutch ship owner and tradesman Arij Hoogendijk in his
publication on the state of Dutch fisheries (figure 10.2 om page 193). In the
legend, Hoogendijk describes to an area marked with yellow and the letter
“H” in the central northern part of the North Sea as ‘grounds where ‘north-
ern herring’ used to be caught in October.””” This area on Hoogendijk’s map
does not appear in the later reproductions, so that the ‘H’ on the original
map is the only remaining reference to deviate from the north-south pattern.

This is linked to another difference of opinion regarding the existing
historiography. According to some commentaries, the season lasted un-

11 Kranenburg, De zeevisscherij, p. 15.

12 Boon, De Koopman, p. 356.

13 Van Vliet, Vissers en Kapers, p. 46 and Van Vliet, Vissers in Oorlogstijd, p. 66.

14 Anonymous, The British Fishery, pp. 18-20.

15 Knox, A view of the British Empire, p. 274.

16 van der Veen, ‘niet gegane bedrijfstak’, p. 144 and Pons, De bakens verzet, p. II.
17 Hoogendijk, De grootvisscherij, pp. 185-186.
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til November, while others are convinced aw the season extended until the
end of January. How frequently did the fishing season extend into the winter
months?

Since this analysis spans almost 300 years, the available data is quite het-
erogeneous and unevenly available over the three centuries. In general, the
most recent source material has the highest quality. The late 19th century
therefore, is the starting point for this reconstruction, which will gradually
extend backwards in time to provide an overview of the entire period from
approx. 1600-1892.

How long was a season?

With the Dutch herring fisheries starting on 24 June and ending on 31
January, the season would last a maximum of 222 days. But how long was
the actual fishing season during the years 1604-1850? From the late 16th
century until 1857, the nature of the organization of the Dutch herring fish-
eries prompted a registration of all vessels landing their herring in the Dutch
ports. Sampled registers of all herring batches destined for the towns of
Schiedam (1604-1788) and Vlaardingen (1814-1850) list approx. 8ocoo car-
goes. The lists show that the batches from each season were sorted by month
of landing and grouped June-November, December and January, indicating
that the fishermen always fished until the month of November, but not in
December or January. (figure 10.3.)

Figure 10.3
Frequency of landings per month, 1604-1850.
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Figure 10.2
Contemporary map showing monthly distribution of fishing efforts, 1892.
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Between 1604 and 1748, Dutch fishermen would occasionally return from
a fishing trip in January. In the same period it happened virtually every year
that the fishermen were out fishing during December, while this became
rare from the mid-18th century onwards.
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Data analysis

Seasonal fishing pattern, 1856-1863

In 1850, the director of the Royal Dutch Meteorological Institute (KNMI), Dr.
Buijs Ballot, wrote to all ship owners involved in the Dutch herring industry,
and asked for their help in ‘clarifying the optimal circumstances for fishing
herring.”® The reports analysed in chapter 9 contains summaries of each
year’s fishing, and a map illustrating the success rate as well as the seasonal
distribution of the fisheries (figure 9.1).

The map drawn up in February 1862 was based on the herring logbooks
from the previous six years. According to the legends on the map, the best
fishing areas depended on the time of year. Divided into six months from
the start of the season in June until November, the ideal fishing trip would
start in the area around Fair Isle between Shetland and the Orkney Islands
in June, fishing between 59° and 60° N. By July however, the best fishing
ground had moved south to the west of Scotland and through to the English
border, while the best fishing in August could be had by staying in the same
area and then continuing southward until the waters off Newcastle around
55° northern latitude, followed by a turn east towards the northern edge of
the Dogger Bank.

In September the picture was notably different and the most favourable
fishing took place in an area twice the size of the previous months, stretch-
ing north from 58° to 59.5°, and east to west from below the Orkneys at 2.5°
west of Greenwich until 2° to 3° east of Greenwich. This wide area of opti-
mal fishing was extended further north in October into the present-day fish-
ing bank Fladen ground, when the nets would reap the greatest harvest from
around 58.5° to 60° N. In November yet another northward movement was
notable to the west of the Shetland Islands, bringing the fishermen even fur-
ther north by the end of the season than they had been when they started out
in June.

The KNMI map, however, not only showed the best fishing places for each
month, but also revealed a striking difference in catch rates. In June, an av-
erage fishing boat would catch a mere 1.25 barrels of herring every time the
nets were brought in and the likelihood of catching anything was only half
that of not taking any herring. As the months went by, however, the catch
rates improved. By September an average of seven barrels were caught upon
every attempt and the chance of success was more than three times as high
as the chance of not catching anything. Two months later in November, the
average catch had doubled to 15 barrels, and the chance of getting herring in

18 NSA, Inv. no. 1994.0697, Uitkomsten verkregen uit de journalen der haringschepen.
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the nets was five times as high as the chance of not seizing any.

Finally, the 1862 map roughly echoes not just the fishermen’s movement
but also the seasonal migration of the herring, which went south in June and
July, whereas August was a turning point after which the autumn months
saw the herring move in a north—north-easterly direction, as far north as this
basic commercial data allows us to follow the fish.

Based on the results of the KNMI’s contemporary analysis of the logbook
material, the seasonal pattern of the fishing vessels forms an anti-clockwise
cyclical pattern starting and ending in the northern parts of the North Sea.
Judging from the way in which the KNMI map highlights the seasonal mi-
gration of the herring shoals, the movement would seem to more or less
correspond with the progression of the fishermen. Considering the average
increase in the season’s catch rates, it appears to have made sense for the
fishermen to follow this cyclical movement.

But how unique was this pattern? How far back in time had it existed? Did
it date back centuries, or was it a merely temporary shift in a more recent
pattern of fishing?

Spatial distribution of hospital ships, 1819-1857
In 1801, the government of the newly declared Batavian Republic, which
succeeded the Dutch Republic of the late 16th century, reinstated the old
regulations concerning the herring industry.!® These rules mainly pertained
to issues concerning the catch and processing of the herring, but as an in-
novation the purpose and equipment of hospital ships were mentioned for
the first time.2° The fishing industry would finance the equipment of one or
more of these boats, each of which carried on board a surgeon, a carpenter,
extra anchors, sails and ropes. If a fishing vessel were to lose a fisherman at
sea, the hospital ship could even provide an extra set of hands, by lending out
a ship’s mate. The hospital ships were obliged to be present at the fishing
grounds during the fishing season, and were allowed to go ashore only to get
provisions of food and water. Finally, the captain was ‘...obliged to keep an
accurate journal every day of the trip...".**

Some of these journals still exist. The archives of the College van de Grote
Visserij contain 21 logbooks from hospital ships in service during the 1816-

19 NA. CGV, inv. no. 686, ‘Publicatie van het uitvoerende bewind der Bataafsche Republiek,
houdende Ordonantien en Maatregelen, concernerende het Vangen, Zouten, Havenen,
Keuren, Pakken, Ophoogen en Leggen van den Haring, enz’., (Delft, 28 July 1801).

20 Beaujon, Nederlandsche Zeevischerijen, p. 200, pp. 220-222.

21 NA. CGV.inv. no. 686, Publicatie, 69.
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1857 period.?? The 1801 regulations seem to suggest that two hospital ships
could be in operation at the same time, but the logbooks themselves con-
tain no mention of a second hospital ship, and the archives only refer to one
ship per season. The logbooks contain a wealth of information on the Dutch
North Sea herring fisheries during this period. Most of the logbooks contain
daily annotations on the position of the hospital ship, the weather situation
as well as information on the fleet of herring vessels. They also contain in-
formation regarding the duties of delivering prescriptions, fresh water and
provisions to the fishermen, as well as taking care of fishermen with more
severe illnesses.

The hospital ship logs cover a period of time in which documents from
the fishing vessels themselves make no mention of the actual place of fish-
ing. Therefore, they form an important source of information in this mat-
ter. The hospital ships were active for more than 100 days each season, and
with entries being made on a daily basis, it has proven necessary to take a
sample from four of the available copies. These samples seek to cover as
much of the period between 1816-57 as possible. Another precondition was
that the logbooks should contained precise information on the geographical
position of the hospital ship in order to facilitate a reconstruction of naviga-
tion points. The analysis below thus refers to the logbooks from the Cornelia
Lucia for 1819 and De Morgenster for 1828. The season of 1840 is covered by
Scheepsbouwlust, while De Drie Gebroeders covers the fishing season of 1857.
The captain of the hospital ship should ‘...continuously sail around in the
midst of the fleet of herring vessels paying attention to where help was need-
ed.”s If the positions of the hospital ships are known, we should thus be able
to use this information as an approximation of the Dutch herring fleet’s geo-
graphical position.

Positions of De Drie Gebroeders, 1857

In order to check the reliability of the hospital ship logs, we can compare the
KNMI logbook material for 1857 (figure 10.4.) with the seasonal movement
of hospital ship De Drie Gebroeders in that same year. (figure 10.5.)

The same principle was applied to the hospital ship De Drie Gebroeders,
also divided into the months June-October in which the hospital ship was ac-
tive. In the month of June, the fishing vessels and De Drie Gebroeders are lo-
cated just off the coasts of the Shetland Islands, while they both travel south
during the month of July, fishing along the Scottish east coast until the area

22 NA. CGV. inv. no. 380, Cornelia Lucia 1816; inv. no. 381, Cornelia Lucia, 1819; inv. no. 382,
Juno, 1820; inv. no. 585-586, De Morgenster, 1827-28; inv. no. 587-591, Scheepsbouwlust, 1838-
42; inv. no. 592-602, De Drie Gebroeders, 1847-1857.

23 NA. CGV. inv. no. 686, Publicatie, 68.
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off the Firth of Forth. In August, the fishing vessels concentrate their efforts
off the coast of Scotland, whereas the hospital ship can also be traced to the
area between the Shetlands and Scotland for a few days. However, this is due
to the fact that the hospital ships used the Bay of Lerwick on the Shetlands
to acquire new provisions. In September, the hospital ship and fishing ves-
sels relocated their efforts in an eastwardly direction. In October, De Drie
Gebroeders travelled back to the Netherlands, and left the remaining fishing
vessels unattended.

This means that for the last part of the fishing season, after approx. 1
October, it is not possible to follow the movement of fishing vessels through
the written accounts of the hospital ship. The hospital ships’ logbooks how-
ever, also reveal information on fishing vessels, and regularly contain data
on the amount of fishing vessels they spotted. The logs of De Drie Gebroeders
contain information on ‘sightings’ of fishing vessels, as illustrated in figure
10.5. Apart from a few sightings of herring vessels as the hospital ship sailed
to and from the fishing grounds, all sightings occurred at the site of the ac-
tual fishing effort.

Figure 10.4

The movement of 20 herring busses covering the seasons 1856-1863.
Each dot on the map represents one navigation point, coloured to represent the
month (June(6) — November(11)) in which it was logged.
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Figure 10.5
Monthly movement of hospital ship, De Drie Gebroeders, 1857.

Figure 10.6

Sightings of herring fleet by hospital ship De Drie Gebroeders, 1857.
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Positions of De Morgenster, 1828

For all their accuracy and wealth of information, the logbooks from the hospi-
tal ships rarely included information about their exact position. The latitude
was recorded almost every day, whereas the longitude is listed in just a few
logbooks, such as that of De Drie Gebroeders and the journal of De Morgenster
from 1828 (figure 10.7). Compared to the seasonal distribution in the late
1850s, the general picture is very similar.

Figure 10.7
Monthly movement by hospital ship, De Morgenster, 1828.
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The season started near the Shetlands. Throughout the time in which De
Morgenster was assisting the herring fleet, the ships remained in the north
western part of the North Sea. During the month of July, however, the hos-
pital ship did not venture as far south as De Drie Gebroeders did a generation
later. Instead De Morgenster went cruising in the area between Caithness
at the northernmost tip of Scotland and down to the area off Peterhead,
as shown on the map. In August, De Morgenster remained in more or less
the same area, although slightly more to the south east. Continuing into
September, De Morgenster moved further south east, away from the coast-
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line towards an area due east of north east Scotland, from Peterhead down
to Montrose.

De Morgenster, and thus the Dutch fishing fleet, thus moved in a more
duly south-southeast direction than De Drie Gebroeders.

Latitudes compared

The captains of the Cornelia Lucia in 1819 and the Scheepsbouwlust in did not
note their longitudes in the logbooks. Neither were they very good at record-
ing their distance from distinct landmarks, which makes it difficult to chart
their seasonal movement on a map. The latitudes themselves though — in
combination with notes on sightings of the herring fleet — present a valuable
basis for assessing their spatial distribution (Figure 10.8).

All four hospital ships commenced their trip to Shetland around 17
June, and upon reaching the Shetlands around 1 July they tended to stay
in or just outside of the Bay of Lerwick for a couple of weeks. All four left
the Shetlands again on 17 or 18 July, heading out to assist the herring fleet
in open waters, and remained on more or less the same latitudes during
the months of July and August, with the exception of shorter time peri-
ods of one or two weeks in which they returned to the Shetlands for new
provisions. The later visits to the Shetlands did thus not reflect the behav-
iour of the fishing vessels. As the hospital ships move into late August and
September a clear pattern emerges with Cornelia Lucia moving consider-
ably more to the south in 1819 than De Morgenster in 1828 and especially
De Drie Gebroeders in 1857.

When it comes to Scheepsbouwlust in 1840 the September move-
ment appears to be a prolonged or gradual journey home. But while the
Scheepsbouwlust went south, this was not necessarily the case for the fish-
ing vessels. As they state in the logbook entry of 13 September: ‘We sailed
southwards along the coast... (of The Shetlands)... and the herring boats
northwards.’?4 The following days though, from 22 — 30 September the
Scheepsbouwlust met more herring vessels, so it is difficult to assert whether
the fishing fleet as whole behaved much differently in September 1840 than
it did in the other seasons.

24 NA.CGV.inw. no. 589.
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Figure 10.8
Daily latitudes for four hospital ships, 1819, 1828, 1840 and 18s7.
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With regards to the comparison of latitudes, the general seasonal distribu-
tions in 1819 and 1828 seem to reflect a gradual southward movement, in
that the latitudes in late August and September were lower then than they
were in June and July. With regards to 1840, the picture is too blurred to offer
a precise indication, but the positions in 1857 indicate that the hospital ship
and thereby the fishing fleet as a whole were more to the north in September
than they were in July. This means the pattern of fishing observed in the
period of 1819-1863 is indicative of a gradual shift in the overall pattern. The
overall fishing pattern evolved in the north western parts of the North Sea. In
the first half of the period under review, however, the fishing vessels moved
gradually southeast in a more or less straight line, while the mid-1850s were
marked by a more cyclical movement whereby the season evolved in an anti-
clockwise movement starting and ending around the Fladen ground in be-
tween the 58th and Goth parallel.

Spatial distribution of convoy ships, 1691-1745
The Dutch North Sea herring fisheries date back in time as far as the 15th
century. The need for protection against pirates, privateers and fleets of en-
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emy states is almost as old as the fishing operation itself.>s As a result, some
of the oldest eyewitness testimonies on the Dutch North Sea herring fisher-
ies stem from war ships.

The Dutch state and the governing body of the Dutch herring fisheries,
De college van de Grote Visserij, collaborated with regards to the equipment of
convoy ships from the late 16th century until 1795.2° Each year, a small fleet
of ships were assigned the task of protecting the herring fisheries, and the
daily logbook entries from some of these ships allow us to present a rough
estimate of the areas in which the herring fisheries took place. The warship
logbooks do not contain exact navigation points, but they do occasionally
mention latitudes and the distance from and direction to specific landmarks.
This information allows us to reconstruct the ships’ positions.

Reconstructing navigation points
First of all, we need to identify the navigation point for each landmark. Most
of the landmarks were very common in Dutch seafaring and are mentioned
by their distinct Dutch names in the logbook. Names such as ‘Lerwick’ and
‘Aberdijn’ can be translated easily into their modern equivalents, while
‘Abbenhooft’ is roughly the equivalent of modern day Eyemouth in south
east Scotland, but this task was significantly eased by a mid 20th century re-
construction of old place names on Dutch maps from the 16th and 17th cen-
tury (table 10.1).27

The convoy ships’ logbooks specify the direction from ship to landmark
as ‘north east’ or ‘south south east’. Each of these directions was then con-
verted into degrees from o — 360 starting clockwise with the magnetic north
as zero. This allowed the data to be entered into a pre-formatted function
in Microsoft Excel.?® Finally, the function for estimating latitudes and longi-
tudes requires data on the distance from the known position, the landmark.
To this end, the old Dutch nautical miles were converted into modern nauti-
cal miles.

25 James Tracy, 'Herring Wars’, pp. 249-272, Sicking, Zeemacht en Onmacht, Van Vliet, Vissers
en Kapers. and Van Vliet, Vissers in Oorlogstijd.

26 Bijl, nederlandse convooidienst, pp. 64-71.

27 Damsteegt, Nieuwe spiegel der zeevaart.

28 http://nmml.afsc.noaa.gov/Accessibility/AccessExcelGeoFunctions.html The validity of this
formula was tested against this internet-based resource for converting navigational points
into distance in kilometres, miles and nautical miles. http://www.wcrl.ars.usda.gov/cec/
java/lat-long.htm
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Table 10.1

Location of old Dutch landmarks

Modern name Old landmark Longitude | Latitude

Aberdeen Aberdijn -2.06 57.14
Baltasound Baltasont -0.81 60.76
Buchan Ness Boekenese -1.77 57.46
Caithness Catenese -3.03 58.64
Camperduin Camperduin 4.65 52.73
Eyemouth Abbenhooft -2.10 55.88
Fair Isle Fayerhill -1.64 59.53
Fetla Fetla -0.82 60.60
Flamborough Head Flamburger Hooft -0.08 54.12
Gravenzande Gravesant 4.14 52.00
Herma Ness Noorthoek van Hitland -0.89 60.85
Lerwick Lerwick -1.15 60.14
Montrose Montros -2.44 56.71
Newcastle Nieuw Castels -1.42 55.01
Peterhead Peterhead -1.79 57.51
Stonehaven Steenhooft -2.21 56.96
Sumburgh Head Zuidhoek van Hitland -1.29 59.87
Texel Texel 4.77 53.10
Vlaardingen Vlaardingen 4.35 51.91

Het Huijs te Neeck, 1710

In the early 1r700s, The Dutch Republic took part in the War of the Spanish
Succession, siding with England against France. In 1710, Captain Cornelis
van Brakel of the ship Zeelandt commanded a fleet of six convoy ships. With
a total of more than 1,500 men and 300 cannons, the convoy ships protected
a fleet of some 270 herring busses. The convoy was active from 24 June until
24 September, and the logbook of the Zeelandt allows us to reconstruct a se-
ries of ‘sightings’ of the herring busses.29

The herring busses were first sighted off the Scottish coast between
Aberdeen and Buchan Ness, where they set out their nets in the last week
of July. At the beginning of August, the Zeelandt was bound for the Fair Isle

29 Poldervaart, ‘Het konvooi’, pp. 7-18.
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and the Shetlands, where the herring vessels were seen to have enjoyed good
catches. It is not certain though, whether these herring vessels had been fish-
ing off the Shetlands since the start of the season, or if they had been in the
company of commander van Brakel on his way from Scotland. In any case,
the fleet of convoy ships and herring vessels returned to the area off Buchan
Ness in mid August, where they remained until the beginning of September.
By then, the fishermen began to signal that their busses were filled. On 1
September, 20 busses were full, on 5 September the number had risen to
90, and the next day between 210 and 220 busses had gathered near the con-
voy ships ready to be escorted back to The Netherlands. 161 of them signalled
that they were full, and on 11 September they all reached the Dutch shores.>°

On 18 August, van Brakel met the warship, Het Huijs te Neeck, which
served as a convoy ship for the Dutch herring fishermen travelling from the
northern parts of the Holland province, Noorderkwartier. The logbook of Het
Huijs te Neeck has been preserved to this day, and contains information that
complements the accounts of herring vessels mentioned above.3* For a num-
ber of days, the logbook reveals the latitude of the vessel, with the distance
from and direction to certain landmarks added to the logbook on some oc-
casions. All logs containing the necessary information have been used to re-
construct and map the position of the convoy ship Het Huijs te Neeck using
the GIS program MaplInfo. The log of the ship’s journey as part of the con-
voy in 1710 reveals information on herring fleet sightings. These sightings
are marked in red, while a red circle represents just one fishing vessel. The
blank square represents positions at which no sightings of fishing vessels are
recorded. (figure 10.9).

The first records of the position of Het Huijs te Neeck are from 21 June,
when the ship was located at the Shetlands. There are no indications of
herring vessels, which does not necessarily imply that the fishermen were
absent from The Shetlands. By mid July, the ship is back in the Northern
parts of Holland, where sightings of several herring vessels are recorded on
15 July. After almost two weeks in Dutch waters they resumed to the busi-
ness of escorting the herring fleet through the North Sea. From the first of
August until early September, they cruised off the coasts of Scotland and
northern England. This period also contains records of various incidents
— such as the taking of several busses by privateers — that allow us to link
the reconstructed navigation points to the sighting and thereby position of
herring vessels. During the latter half of August, a frequent contact was
maintained with commander van Brakel aboard the Zeelandt, and the sight-

30 Poldervaart, "Het convooi’, pp. 11-16.
31 NA, Admiraliteits Colleges, inv. no. 3264.
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ings of herring busses by Het Huijs te Neeck correspond to the sightings
mentioned by van Brakel.

Figure 10.9
Position of convoy ship, 't Huijs te Neeck and sightings of herring vessels,
1710.
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Based on the combined information in the two logbooks, it is fair to assume
that the position of the greater part of the Dutch herring fleet is reflected in
the positions of the convoy ships, at least in the month of August and ear-
ly September, when the ships were located in the north western part of the
North Sea. However, since the convoy ships both finished their escort in mid
September, it is not possible to track the spatial distribution of the herring
fleet after this time.

Rossem, 1719

Data from 1719 also allows us to locate some of the daily positions of the
convoy ship Rossem, lead by captain Nicolaes Kievit. The navigation points of
the Rossem have been reconstructed in the same way as the data on Het Huijs
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te Neeck.32 Rossem was present at the herring grounds off Shetland by as early
as mid June, well in time for the start of the herring season, while the trip
ended back in The Netherlands on 9 August (figure 10.10).

Figure 10.10
Sightings of herring vessels by the convoy ship Rossem in 1719
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From 15 to 18 July, herring vessels were observed just east of the northern tip
of the Shetlands. On 23 July the Rossem left the Shetlands, heading south to
the area east of Scotland. The ship’s movements suggest it was looking for
herring busses. On 1 August they caught sight of a fleet of herring busses
at a good distance from the east of the English shoreline, around Newcastle.
This corresponds with modern day Dogger Bank, which was also a known
fishing ground in the Early Modern period.

We cannot establish how long the herring vessels had been in the area
of Dogger Bank, but we do know that they were already their way home by
5 August. The fishermen might have been lying in wait for an escort for the
last stretch home with their vessels already fully loaded, or perhaps they
had been fishing on Dogger Bank for a while and only just filled their cargo

32 NA, Admiraliteits Colleges, inv. no. 1130.
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when captain Kievit’s ship came by. A third option is that the herring fleet
had been sailing along with Rossem all the way from the Shetlands since 24
July, and that this fact was simply not recorded in the logbook. These pos-
sibilities illustrates the caution with which the information from the convoy
ships should be treated, but the findings from Rossem do confirm the herring
vessels’ north westerly fishing pattern in the first two months of the 1719
herring season.

The information from the Het Huijs te Neeck and Rossem records is most
suitable for mapping the fleet’s position in GIS, but a few other convoy ships
also provide information on the herring vessels. In 1691, a captain Wassenaer
was in charge of a naval ship ‘on the convoy to Scotland’.3 His logbook does
not contain much information on herring vessels, but in mid July some
herring vessels were sighted in the area east around Scotland and England.
From a somewhat later period, in 1745, we also have access to the logbook of
captain Mauritius van der Ster on the Vredehoop, a ship active off the Scottish
coast in late July. However, these logbooks do not mention any sightings of
herring vessels.34 In general though, the analysis of the convoy ships indi-
cates a fishing pattern in line with existing knowledge on the Dutch herring
fisheries. This would indicate a season starting close to the Shetlands, then
gradually moving to the south during the first three months. Unfortunately
the service of the convoy ships ended in early October.

Monthly distribution of fisheries, approx. 1600-1892

The above analysis was carried out using historical maps and qualitative evi-
dence from early modern commentaries, in particular logbook material from
convoy ships, hospital ships and individual herring vessels. This allows us to
create a series of snapshots of the monthly distribution of the Dutch herring
fisheries during the period between approx. 1600-189o0s (table 10.2). The
table shows a schematic representation of these snapshots, which builds on
and adds to the existing knowledge of the Dutch North Sea herring fisher-
ies. Each field is labelled according to the land mass or area nearest to the
targeted fishing ground, or by commonly known fishing grounds such as the
Fladen ground, Dogger Bank and The English Channel.

33 NA, Admiraliteits Colleges, inv. no. 1097.
34 NA, Admiraliteits Colleges, inv. no. 3269.
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Table 10.2

Spatial distribution of Dutch herring fisheries, approx. 1600-1892.

Year June | July August | Septem- | October No- December | January
ber vember
c. 1600 [ Shet- | Shetland | Scot- N. Eng- | Dogger- East East Anglia | East Anglia
land | —Scot- | land land bank / East | Anglia | / English / English
land Anglia Channel Channel
c. 1640 | Shet- | Shetland | Scot- | N. Eng- | Dogger- East East Anglia | East Anglia
land — Scot- land land bank / East | Anglia | / English / English
land Anglia Channel Channel
c. 1700 | Shet- | Shetland | Scot- N. Eng- | Dogger- East East Anglia | East Anglia
land — Scot- land land bank / East | Anglia | / English | English
land Anglia Channel Channel
c.1750 | Shet- | Shetland | Scot- N. Eng- | Dogger- East East Anglia | (Not fish-
land | —Scot- | land land bank / East | Anglia ing)
land Anglia
c.1780 | Shet- | Shetland | Scot- N. Eng- | Dogger- East East Anglia | (Not fish-
land | —Scot- | land land bank / East | Anglia | (Rarely fish- | ing)
land Anglia ing)
1819 Shet- | Shetland | Scot- | N. Eng- | Dogger- East (Rarely fish- | (Not fish-
land | —Scot- | land land bank / East | Anglia | ing) ing)
land Anglia
1828 Shet- | Shetland | Scot- Scotland | ? ? (Rarely fish- | (Not fish-
land | —Scot- | land ing) ing)
land
1840 Shet- | Shetland | Scot- | Scotland | ? ? (Rarely fish- | (Not fish-
land — Scot- land ing) ing)
land
1857- | Shet- | Shetland | Scot- | Scotland | Fladen Fladen | (Not fish- (Not fish-
1863 land | —Scot- | land Ground Ground | ing) ing)
land
1892 Shet- | Scotland | Scot- N. Eng- | Dogger- East (Not fish- (Not fish-
land land land bank Anglia | ing) ing)

For the 17th century onwards, the monthly distribution corresponds with
the existing notion of a gradual seasonal movement from north to south.
Whether the fishing season ended in the waters off East Anglia or further
to the south in the English Channel remains open to debate. This pattern is
matched by the behaviour of the convoy ships in the first decades of the 18th
century, but only during the months June-September. In the later parts of
the season, the result is based on qualitative evidence, which is also the case

in the snapshot of the years around 1780.

From approx. 1745 onwards, the fishing season was found to be short-
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er, generally ending in November. In some cases, it would extend into
December, but almost never into January. In the 19th century, the season
consistently ended in November.

Out of the entire period of approx. 300 years, the 19th century offers the
best source material, with the first half of this century marked by a distinct
shift in fishing patterns as reflected in the snapshots of 1828, 1840 and the
years 1856-1863. The logbook material from the hospital ships was found
to be highly indicative of the movement of the Dutch herring vessel fleet,
which deviated from the north — south pattern in autumn. In 1828 and 1840,
the location of the fishing fleet does not seem to have moved south of the
area to the east of Scotland instead of continuing along the English shores.
However, since the hospital ships went home in early October, the herring
fleet cannot be tracked during the last month or so of the season.

In the 1850s and 1860s, logbooks of the Dutch herring vessels projected
a fishing pattern resembling a U-turn starting off The Shetlands and ending
around Fladen ground in the north western part of the North Sea. This is a
very strong deviation from the north — south pattern observed in the rest of
the material.

In the 1892 map from Arij Hoogendijk’s meticulous book on the Dutch
herring fisheries, the north — south pattern seems to have been re-estab-
lished. However, Hoogendijk’s map also referred to an area in the north
western part of the North Sea, where herring used to be caught in the
month of October. This analysis clearly indicates that the area mentioned
by Hoogendijk represents the mid-19th century fishing pattern. In fact, the
general impression of the 300-year period is that of a stable fishing pat-
tern, apart from the marked divergences in decades around the mid-1gth
century. This coincides with the phase providing the best source material,
and if larger quantities of evidence were available for the previous centuries
this might affect the general impression of stability throughout the 17th and
18th centuries.

The desirable catch and quality of herring

We can assume that the Dutch herring fisheries tried to follow the herring’s
seasonal fluctuations in order to land a superior product for the fish market.
In spring, when the autumn spawning herring stocks in the North Sea are
busy feeding and grow rapidly, their flesh becomes very loose and fat. This
makes the fish unsuitable for salting, so making 24 June the starting point
of the fishing season would ensure that the fishermen could land a better
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product. Over the course of the season, the herring would be packed and sold
according to its condition. In the summer months, maatjes was the least ma-
ture product, while the prime product of volle haring could be landed when
the flesh had become more firm. From the 16th century onwards, surviving
account books testify that volle herring remained the most profitable type of
herring. In later times, spawning (kuitziek) and spent (ijle) herring were less
highly regarded and sold at a lower price.’s This was one good incentive for
the fishermen to target the mature, volle herring. The seasonal price fluctua-
tion on the Dutch herring market was another. As a rule, the average price of
volle herring on the Amsterdam market was highest in July at the beginning
of the season, falling in the following months until the end of the year.3

Why take a U-turn?

The organisation and market conditions affecting the Dutch herring fisher-
ies suggest that the fishermen targeted the earliest spawning Buchan her-
ring first, followed by the Dogger and Downs herring. That is, if the Dutch
fishermen behaved rationally, and if the available abundance of herring was
distributed evenly in terms of all three sub-populations.

In terms of rational fishing, the fishers certainly had the necessary tech-
nology to go where the fish went, as outlined in the above section on the
Shetlands. The fishermen’s logbooks also indicate that the gradual anti-clock-
wise movement in the north western part of the North Sea certainly paid off.
The months from September to November, in which they would fish in the
— historically speaking — wrong place, were also the most rewarding period
of the season.

On the other hand, their information could not have been perfect, and tra-
ditions in terms of the best fishing grounds can be persistent. In modern
fisheries, where decision-making is presumably based on better data than
was the case in the 17th-19th century, studies have shown that simple force
of habit can lead fishermen to maintain traditional fishing patterns despite
potential gains that might be derived from changing these patterns.?” It is
very likely that the Dutch herring fisheries were struck by such cases of spa-
tial inertia at various points in time. This means the general north — south
pattern of movement is not necessarily affected by the natural fluctuations
below the surface. In terms of shifting towards the U-turn pattern, the bio-
logical rationale for doing so is likely to have existed for a while before the

35 Gelder, ‘betreffende de Haringvisscherij’, pp. 22-56 and pp. 60-62. Museum In ‘t Houten
Huis, De Rijp, Netherlands, inv. nr. 00024, “Rekeningboek van de haringbuis ‘t Bruine
Paard ‘ uit De Rijp, 1822-1846.”

36 van Zanden, ‘consumer goods’, http://www.iisg.nl/hpw/brenv.xls

37 Holland and Sutinen, ‘Location Choice’, pp. 133-149.
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fishermen made the actual change.

This indicates that the south western parts of the potential fishing area in
the North Sea became increasingly less attractive over the course of the three
centuries in question. From the mid-18th century onwards, the season was
shortened making it unlikely that the fishermen would have pursued herring
into the English Channel. The 19th century shift towards the U-turn pattern
underlined this development, whereas the 1892 map indicates a renewed in-
terest in the southern fishing grounds.

With regard to the shortening of the season, one should not overlook fac-
tors external to catchability. Winter was a preferred season for the Dutch
cod fisheries, and after approx. 1750 the leading towns in the Dutch herring
fishery started to use slightly heavier fishing vessels suited for fishing with
both driftnets for herring and long lines for cod and haddock in the winter
months. Thus, the appeal of cod could have diverted the fishing effort away
from herring in December and January.3®

Turning to the role of the environment, the mechanisms underlying the
changes observed over the 300-year period seem to be attributable to factors
below the surface just as much as the skills and strategies of the fishermen.
We do not know which of the three sub-populations of North Sea herring the
Dutch were actually fishing for, but they certainly played a role in shaping
the various fishing patterns of the Dutch herring fisheries. We know from
20th century data that — in spite of the general latitudinal differences — the
Fladen grounds can be visited by both Buchan, Dogger and Downs herring,
with overlap blend at various points during the season. Normally though, this
happens in September and not in October and November as observed in the
mid-19th century U-turn pattern.39 Against the background of the snapshots
covering approx. 300 years, it would thus appear that the observed U-turn
pattern can be regarded as a reflection of a hitherto unknown environmental
anomaly. In light of current theories on the natural variability of herring this
may be linked to changing climatic conditions.

Conclusion

This chapter has sought to investigate — for the first time — the spatial pattern
of the Dutch North Sea herring fisheries over a 300-year period from approx.
1600 — 1892. Through the use of contemporary accounts, historical maps,
mid-1gth century surveys as well as logbook material from hospital ships and

38 Kranenburg, De zeevisscherij, pp. 58-59 and for the 19th century see Pons, De bakens verzet,
12-14.
39 Cushing and Bridger, ‘The stock of herring in the North Sea’, p. 17.
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convoy ships, the analysis has resulted in the construction of a series of snap-
shots of monthly fishing patterns from June — January.

To a large extent, the observed fishing pattern can be applied as an indica-
tor of the best fishing grounds in the North Sea area. The nature of the data,
however, provided a more precise reconstruction of the fisheries in the 19th
century than has thus far been availabe for previous centuries. During most
of this period, the observed fishing pattern saw the Dutch fishermen start-
ing the season off the Shetlands, then moving gradually to the south to end
up in the area off East Anglia in November. In the ryth century, they may
have moved as far south as the English Channel in December and January.
However, it was also observed that the length of the fishing season declined
over the years from approx. 1745 — 1780.

The results also showed a significant deviation from the seasonal pattern
of moving gradually from north to south, as mid-1gth century fishermen
found the best fisheries when moving north and north east from September
onwards, fishing in the Fladen ground during autumn. This fishing pattern
has not been documented before and points towards a phase of abnormal
environmental conditions.

At a methodological level, this investigation has asserted the feasibility of
using historical research techniques in reconstructing the spatial dimensions
of long-term marine species exploitation. It also highlights the historical as-
pects of natural variability in marine ecosystems. The fishing patterns recon-
structed here now allow us to examine the context of current theories on the
behaviour of autumn spawning herring in the North Sea.
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A system of pre-industrial resource exploitation

The starting point for this book was the formulation of three overarching

questions.

« What were the main forces stimulating changes in the exploitation of
North Sea herring in the period between approx. 1600-1860. In other
words, what were the dynamics of this particular historical system?

« What was the role of the natural environment in this regard?

« What caused the long-term decline of the Dutch herring fisheries?

An assessment was then carried out to determine the potential of marine en-
vironmental history and historical ecology as a tool in answering these main
research questions. Much of current environmental history is occupied with
the human perception of the natural environment and the politics of dealing
with environmental issues. By comparison, marine environmental history is
more ambitious, aiming towards historically-based studies and assessments
of interactions between human society and natural resources.

These interactions are best understood by applying adapted methodolo-
gies from the world of marine science. When it comes to the scientific study
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of herring, long time series — and thus a historical approach — have been
advocated since as early as 1879, when Ljungman proposed his aforemen-
tioned sun spot theory to explain the mechanism behind the occurrence of
Bohuslen herring periods. The historiography of historical ecology has dem-
onstrated that the use of long time series is a longstanding tradition within
herring studies, that has been especially popular during the last few decades,
with climate related research at the centre of attention and marine ecologists
attempting to construct long time series to assess fish stock fluctuations. The
HMAP approach used in a great number of research projects around the
globe is one practical example of this phenomenon. This particular study is
the most in-depth historical reconstruction of the spatial and temporal fluc-
tuations of any European herring stock in the pre-statistical era.

In order to conceptualize the methodology behind this study, the trian-
gular relationship between Cognition, Production and Resource was ap-
plied to the exploitation of North Sea herring between approx. 1600-1850.
One of the common denominators of history and ecology is that they both
study change and stability within a set time and space, or — to put it in
different terms — within a historical system. In order to establish a coher-
ent system of marine resource exploitation, it is necessary to analyse fac-
tors such as the impact of human production and cognitive aspects on the
natural resource, as well as the reversed impacts. Therefore, the issues ad-
dressed can take on multiple perspectives, anthropogenic as well as eco-
logical. This was illustrated by arrows capable of moving in any direction
between the corners of the triangle.

Hypotheses and questions

The next step was to apply this theory to the empirical past of the North
Sea ecosystem and North Sea history as they were investigated through the
exploitation of North Sea herring between approx. 1600-1860. In order to
construct relevant sets of observations, a number of hypotheses had to be
defined and tested. The main hypotheses assessed in this study are listed be-
low, according to their primary perspective on each particular issue:

Methodological:

« A uniform set of historical data allows for the reconstruction of long time
series on fishing effort and catch rates.

« Historical research allows for the reconstruction of the spatial dimensions
of the North Sea herring exploitation pattern.

« The above two hypotheses allows us to differentiate between natural and
human impacts on a former ecosystem.
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« Theories from modern marine ecology can provide new insights into the
history of the North Sea herring fisheries

Mainly ecological:

« The total extraction of North Sea herring can be measured over several
centuries

« Did fisheries have a significant impact on the abundance of North Sea
herring, or not?

« How did the population of North Sea herring fluctuate during the defined
time period?

« How did the stock of North Sea herring migrate, both seasonally and in a
decadal perspective?

« Do the observed North Sea herring stock fluctuations and migration pat-
terns conform to current theories on the relationship with environmental
forcing?

Mainly anthropogenic:

« What was the total production of salted herring in the North Sea area?

« Who were the main producers of herring during this period?

« How did the main producers differentiate in terms of their mode of pro-
duction?

« What characterised the development of European herring consumption?

« How was the European salted herring market integrated?

« How did the organisation of the Dutch herring fisheries influence fishing
strategy?

« Does the cooperative behaviour of the Dutch fishers coincide with modern
theory on information sharing systems?

« To what extent were fishing strategies adaptive to the challenges of a spe-
cies with vivid temporal and spatial fluctuations?

« How did external historical developments impact on the fisheries?

Synthesising:

- Isit possible to distinguish between factors affecting the observed envi-
ronmental and anthropogenic developments, or even to establish a hierar-
chy of causations?

« How did the environment affect the development of historical herring
fisheries?

« What was the main dynamic behind pre-industrial resource exploitation?

« How can knowledge of this past ecosystem contribute to today’s under-
standing of and management of marine resources?

The analysis of these hypotheses required the use of three different types of
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analytic tools. These were 1) Catch per unit effort analyses of the Dutch her-
ring fisheries in chapter 8, 2) analyses of the spatial distribution of Dutch
herring fisheries and various shore-based fisheries in chapters 4, 9 and 10
and 3) analyses of the fishing strategies deployed by the Dutch fishers as ana-
lysed in chapters 7, 8 and 9. These fishing strategies involved considerations
on how, when and with whom to fish, on both a day-to-day basis and over the
course of an entire fishing trip and season. The fishing strategy of the fishing
fleet as a whole was analysed over several years, decades and the entire span
of 1600-1860.

These three types of analyses — intrinsic to the herring fisheries — were sit-
uated within a context of external forces. These were: 1) environmental forc-
ing, 2) the probability of fishing mortality in chapter 5 and 3) their historical
context mainly in chapters 4, and 6 and partly in chapters 7 and 9. This con-
textualisation serves to address the starting point of the three main questions
in this synthesising chapter 11.

Results of analyses

Producers and production

The development of European herring production from 1600-1850 can be
divided into a number of characteristic phases. The years from approx. 1600-
1700 represented a period of decline with a total annual production of ap-
prox. 60,000-80,000 metric tonnes. A more drastic decline followed as the
production in Northern Europe remained at around 25,000-35,000 tonnes
until approx. r710. This was followed by a steady increase in the rest of the
18th century to a production of between 40,000-60,000 tonnes of salted
herring. During the last two decades of the 18th century, the total production
reached 70,000-80,000 tonnes per year, or the same level seen in the first
decades of the 17th century. In the first half of the 19th century, production
rose to unprecedented heights reaching 200,000 tonnes in 1849.

The Dutch Republic, Norway, Sweden and Scotland each experienced
phases in which they were Europe’s leading producer of herring. In addition
to the largest producers, however, several other herring fisheries were impor-
tant at various stages during the period between approx. 1600-1850. When
viewed within the framework of this 250-year perspective, the above analysis
demonstrates how the Dutch herring industry — when viewed from one per-
spective, at least — ended up as the great loser. In the year 1600, they were
the paramount producers of salted herring in Europe, whereas by 1850 they
accounted for just 5% of the total amount of herring in Europe. On the other
hand, though - as the analysis of the various types of organisation and tech-
nology in the various herring fisheries has shown — the Dutch high seas her-
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ring fishery remained the only enduring proponent of what can be termed
‘the Dutch model’ of herring production. None of the many competitors in
Northern Europe succeeded in building a similar fleet. Rather, the various
dominant industries from the 1740s onwards were all based on more flex-
ible, locally-based herring fisheries, requiring less capital investments.

Consumption, markets and trade

The analysis of these aspects in chapter 6 asserts that the salted herring pro-
duced by the Dutch dominated the herring trade in the ryth century, whereas
Scottish, Danish and Norwegian herring featured prominently during the
18th century. In the latter half of the 18th century though, the Swedish pro-
duced Bohuslen herring rose to become the dominant export into the Baltic,
while Norway and Scotland regained their status in the Baltic market during
the 19th century. Price series for various parts of northern Europe offer indi-
cations of the long-term development, from which we can distil three results:

The herring prices in coastal areas were generally lower than those further
inland. Secondly, there was a general trend whereby herring prices in the
North Sea area and the Baltic would fluctuate in unison. Thirdly, this pat-
tern was disrupted twice by the appearance of two periods approx. 1570-1589
and approx. 1760-1808 of very large fisheries at Bohuslen on the Swedish
west coast. During these two periods, the Bohuslen herring came to domi-
nate traffic through The Sound and thereby the Baltic trade in herring, but in
neither of the two periods did the Bohuslen herring succeed in dominating
the North Sea market in the same way as the Baltic markets. This is reflected
in the import tables from Hamburg, where the Dutch managed to remain
competitive during the last decades of the 18th century. A general decline in
herring prices was observed, and comparisons between grain prices and her-
ring prices in the German territories indicate that herring became increas-
ingly unattractive compared to grain, in that the buying power of herring
dwindled.

Next, analyses of the consumption patterns for salted herring indicated
two things. First of all, the figures for consumption point towards a falling
demand for salted herring, especially during the 1650-1750 period. Secondly,
the consumption of herring was greater in the north eastern and central parts
of Europe than in the countries surrounding the North Sea. Finally, the mer-
cantilist policies of European states in the 18th century would have worked
primarily against export-oriented producers such as the Dutch and Scottish.

In short, the trade in salted herring appears to have been highly integrated
between the main area of production in the North Sea and the main areas of
consumption in the Baltic and European continent. Clear proof of this can be
found in the period when Bohuslen herring production rose to prominence
and altered the price differentials between the North Sea and the Baltic. The
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appearance of large shoals of herring at Bohuslen is a well-documented en-
vironmental phenomenon, but this chapter argues that the economic impact
of the fisheries developing in Bohuslen were equally felt in the trade pattern
for herring in northern Europe. The Bohuslen period at the end of the late
16th century marked the rise of Dutch supremacy in the Baltic market, while
the 18th century Bohuslen period was instrumental in finishing off this era.
After a phase of Swedish dominance, the salted herring from Scotland and
Norway became dominant in the Baltic from the early 19th century onwards.

Fishing mortality

This brief analysis in chapter 5 examined the likelihood of a significant pre-
industrial fishing effect on the North Sea herring stocks. The assumption was
made that the ecosystem in which the herring lived during the early modern
period is similar to the present-day North Sea ecosystem. Based on this as-
sumption, it is unlikely that the total catch of North Sea herring impacted the
North Sea herring stock biomass. This is an important result in that it means
that the observed changes in herring stock fluctuations and migration pat-
terns have environmental rather than human causes.

Stock fluctuations

The reconstruction in chapter 8 of the CPUE of the Dutch herring fishery
between approx. 1600-1850 is the longest time series of CPUE ever to be
constructed, thereby introducing the concept of marine environmental his-
tory into the study of pre-modern North Sea fisheries. The time series for
CPUE was constructed using historical data of a highly homogenous charac-
ter, facilitating the standardization of all main units of catch and effort. This,
in combination with the length of the investigated period, renders the time
series suitable for testing current marine biological theories on natural varia-
tions of North Sea herring against the background of a historical fishery.

From a historical point of view, this chapter suggests that historical catch
rates certainly played an important part in the 250-year development and de-
cline from prominence of the Dutch herring fishery in the mid 18th century,
especially in the first half of the 19th century. In chapter 4, the catch rates in
the town of Emden were analysed as part of the estimation of overall herring
production in the North Sea. Despite being an entirely separate fishery, the
fishers here also experienced a very steep decline between the late 18th and
early 19th century.

What cannot be explained from a historical point of view is the develop-
ment in CPUE between the first and second fishing trips of the fishing sea-
son. Very large fluctuations were found, suggesting almost alternating high
and low points in CPUE between the first and second fishing trip.
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Long-term spatial distribution of fisheries

On a methodological level, this study asserted the feasibility of using histori-
cal research techniques in reconstructing the spatial dimensions of the ex-
ploitation of a past marine environment. This was carried out in chapter 10,
which also points to the historical aspects of natural variability. The fishing
pattern reconstructed here can now be used to further investigate the con-
text of current theories on the behaviour of autumn spawning herring in the
North Sea as well as the fishers hunting them.

Most of the time, the observed fishing pattern saw Dutch fishers starting
the season off the Shetlands, then moving gradually to the south and ending
up in the area off East Anglia by November. In the 17th century, they went as
far south as the English Channel in December and January. However, it was
also observed that the length of the fishing season declined over the years
from approx. 1745 — 1780. The results also found a significant deviation from
the seasonal pattern of moving gradually north to south. In the mid-19th cen-
tury, the fishers moved north and north east from September onwards, fish-
ing on the Fladen ground in autumn. No previous historic research on the
North Sea herring fisheries has ever described this fishing pattern.

19th century loss of spatial advantage

Results of these analyses of spatial variations in the success of the Dutch
fishery potentially reflect the situation in other herring fisheries. With re-
gard to the development of the Scottish herring industry, geographer James
Coull has pointed to a paradox in the way in which the herring industry on
the Scottish mainland rose to great European dominance in the early 180o0s,
whereas the Shetland-based herring industry did not pick up until the 188os.
The slow development of the Shetland-based fishery is documented in con-
temporary government records, since the Scots had introduced a system by
which all cured herring were submitted for quality inspection. The data on
cured herring forms a time series stretching from 1820 until the early 188os,
showing how — with the exception of the last few years — production peaked
in at a level of some 40,000 barrels, then dropped to less than 5,000 barrels
in the 1840s, increasing only slightly in the 1850s.?

Coull concluded that ‘...Shetland had a starting handicap, and even at the
end of this period it is clear that most of the entrepreneurs and fishers were
less fully committed to the fishery than their counterparts in the leading
mainland Scottish centres.”? Since both fisheries exploited an equally bounti-
ful resource, the Shetland-based herring industry was delayed in its develop-
ment due to difficulties in organising the fishery in an economically sustain-

1 Coull, ‘herring fishery in Shetland’, p. 124.
2 Coull, ‘herring fishery in Shetland’, p. 139.
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able fashion for more than a couple of years at a time.3

In 1971, historian Goodlad in also examined the issue of the declining
Shetland-based catches after 1835. Although he did not overlook the socio-
economic and technological aspects of the fishery, he concluded that the
failure was primarily due to environmental causes. According to the fishery
board, the herring fishery failed in 1839. This failure, in combination with
stormy weather resulted in the worst year of fishing in living memory.4
Historical records also state that the British herring fishery had been revived
by 1822, but that the main recovery took place off the more southerly coast
of Britain rather than the Shetlands. After this time, and until the 1880s, the
English and Scottish based herring vessels rarely sailed to Shetland grounds
for their summer fishing.s

In the debate on the causes of the Shetland based herring industry’s fail-
ure to develop at the speed of the Scottish mainland industry, both authors
observed a factor which is documented in data on the amount of cured her-
ring. Their hypotheses for the underlying cause are based solely on quali-
tative evidence. Applying a combination of data on Dutch catch rates from
1600-1850 and the spatial dimension of the Dutch North Sea herring fisher-
ies allows us to reach a definitive conclusion. The declining Dutch catch rates
in the 19th century — especially on the first fishing trip of the season — sup-
port Goodlad’s notion that the herring did not visit the Shetland grounds as
frequently in the 1830s-1850s as they had done previously. If we view the sit-
uation from the perspective of spatial distribution, it becomes clear that the
worst daily catch rates occurred at the Shetlands, whereas the areas nearer
to the Scottish mainland proved more fertile. Though probably not the sole
cause, this would have provided an environmental advantage in the rapid
build up of the mainland Scottish herring fishery in the first half of the 19th
century in comparison with the Shetland based herring industry. In addition,
the Dutch high seas fishery presumably lost a comparative advantage based
on their ability to operate free of geographical restraints far off the British
mainland.

Fishing strategy 1) catch rates and the length of season and trip lengths

Finally, the recorded catch rates enabled an assessment of the fishing strate-
gy applied in each season. The annual catch per boat was by and large stable,
while the average length of individual fishing trips varied with the success
rate of the fishery. The better the catches were, the shorter the trip. This ap-
plies to the analysis of data from the first and second fishing trip of the sea-

3 Coull, ‘herring fishery in Shetland’, p. 130.
4 Goodlad, Shetland Fishing Saga, pp. 171-175.
5 Goodlad, Shetland Fishing Saga, pp. 169.
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son. The question of whether a fishing vessel should make one, two or three
trips per year seems to be determined by how soon a ship returns from its
previous trip. If a skipper brought his vessel home early from the first trip,
he is very likely to have undertaken a second trip. If he came home early
from both the first and second trip he is likely to have undertaken a third trip
also.

Fishing strategy 2) spatial dynamics of movement

The main factors underlying the dynamics of the Dutch North Sea herring
fisheries’ spatial patterns can be asserted on different levels by analysing the
highly detailed information from fishers’ logbooks. At a seasonal level, the
spatial patterns reflect an attempt to follow the migration patterns of her-
ring in the north eastern part of the North Sea, most likely the Buchan and
Dogger subpopulations. The seasonal distribution of fishing efforts was di-
vided into a first, second and occasionally third fishing trip, but this does not
seem to have played a significant role in determining the spatial pattern of
fishing. On a day-to-day level, analysis of the spatial distribution of individual
fishing trips has enabled an assessment of fishers’ spatial responsiveness
to fishing success rates. A clear day-to-day response can be seen in the cor-
relation between the fishers’ travel distance and the success of the previous
nights’ fishing. On average though, the fishers were not able to fully com-
pensate for dwindling catch rates by increasing the average distances trav-
elled per day of fishing.

Fishers’ information sharing and cooperation
This study has applied economic resource theory and the results of anthro-
pological case studies in order to discuss information sharing in a historical
context while addressing distinct institutional, technological and cultural as-
pects. Despite the limitations to information sharing amongst Dutch North
Sea herring fishers, they certainly did cooperate in managing the organisa-
tion of the fishery as well as the actual fishing operation far away from the
shores of Holland. This is the first documentation based on archival stud-
ies of such a tightly organised fishery. Formal and informal systems of shar-
ing information and monopolising the benefits of the valuable first catches
of the season reveal a fishery with strong cooperative incentives to optimise
catch rates. The modern economic concept of forming information sharing
clubs was, at least in practice, already realised in the Dutch herring fishery
between approx. 1600-1850. If any club members or free riding fishers vio-
lated the established practices, social pressure as well as measures would be
applied to defend the interests of the club.

In terms of the institutional background, the College van de Grote Visserij
facilitated a limited entry fishery, and the concept of ventjagers certainly fa-
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voured cooperation amongst the Dutch fishers operating within this frame-
work. They cooperated not just within their own town or area, but also with
fishers from the rest of the Holland province. They were however, more like-
ly to cooperate with neighbouring fishers than fishers from the other end of
Holland.

A system of herring exploitation

The marine environmental analyses in the preceding chapters attempted to
establish a coherent system of North Sea herring exploitation between ap-
prox. 1600-1860. Each chapter has sought to gain new insights into the inter-
actions of historical herring fisheries and the historical natural environment
in the North Sea within specific parts of the overall system. In an attempt to
address the dynamics of the sum of these parts, this chapter presents an out-
line of the system of North Sea herring exploitation. The proposed system is
illustrated by figure 11.1.

Figure 11.1
System of North Sea herring exploitation, approx. 1600-1860.
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Dutch decline — hypotheses

The largest and most organized fishery in pre-modern Europe was the Dutch
high sea herring fishery, de Grote Visserij, which dominated the North Sea
market in the 17th century. After approx. 1650, decline set in. Over the course
of the following centuries, the Swedish, Scottish and Norwegian herring pro-
ducers rose to prominence on the northern European herring market. In a
study by Dutch historian van Bochove it is estimated that the Dutch herring
industries in total had economic deficits for most of the 250 years analysed
here.®

But what were the dynamics behind this development? The downfall of
the great Dutch herring fishery has attracted the attention of a number of
historians over the last one hundred years.

Until now, five types of main hypotheses have been suggested with re-
gards to the causes of decline. These hypotheses can now be assessed in light
of the above findings.

War and piracy
The North Sea was a frequent theatre of war in the Early Modern period. The
potential negative impact of these conflicts on the Dutch herring industry has
been a topic for debate, at least since the late 19th century, when Dutch his-
torian Beaujon published a political history of the Dutch fisheries. Beaujon
found that by the time of the Peace of Utrecht in 1713, which saw the start of
more peaceful times in the North Sea area, the Dutch herring fisheries had
been hampered and broken down by the combined effects of a century-long
series of wars and piracy’” Canadian historian Unger also proposed that the
wars of the 17th century dealt decisive blows to the Dutch herring industry.?
Recent historical research has attempted to quantify the effects of piracy.
Dutch historian Adri van Vliet investigated the piracy from Dunkerque, in
present-day northern France, and its impact on the Dutch herring fisheries
during the 8o Years War (1568-1648).9

By combining overall production figures (figure 4.1) with quantifications
of the number of vessels lost due to violence and warfare, we can offer some
indications as to the impact of war and piracy on North Sea herring exploita-
tion.

In 2002, Van Vliet calculated the annual number of vessels lost due to pi-
racy over the period from 1625-1645. The greatest losses came in 1625, when

Van Bochove, ‘De Gulden Mountain’.

Beaujon, Nederlandsche Zeevisscherijen, p. 8o.
Unger, 'Dutch Herring, Technology’, p. 279.

Van Vliet, Vissers en Kapers and Vissers in Oorlogstijd.
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85 vessels were lost off Scotland, and again in 1635 when 124 vessels were
taken by privateers.’® These losses represent roughly 10% and 15% of the to-
tal fleet respectively. The heavy losses in 1625 coincide with a huge drop in
total catches from approx. 50,000 tonnes in 1625 to just 22,000 in 1626.
With regard to the even greater losses in 1635, there does not seem to have
been the same immediate effect on total catches, since the total catch rose
from 32,000 in 1635 to 45,000 tonnes the following year. Thus, the absolute
loss in terms of the number of vessels was not necessarily reflected in the
total production figures.

According to Van Vliet, the losses especially affected the southern part of
the Dutch Republic. In addition to the direct loss of vessels, an increase in
protection costs made the fisheries too costly. However, a recent analysis of
the fisheries in the Zeeland province by Van Vliet found the fisheries to be
rather more resilient to the violent perils of the sea.” In any case, privateer-
ing in the first half of the 17th century can only have been harmful to the
herring industry.

Chapter 8 pinpoints 1652, 1666, 1670-72, 1676, 1694, 1702 and 1706-08
as years in which an unruly political situation is likely to have affected the
CPUE indexation. However, this does not mean that these were the most
harmful years in terms of, for instance, privateers taking herring vessels in
open sea. For example, the ships taken by privateers would not feature in
the landing data and thereby not bias the CPUE data. Nevertheless, the loss
of ships would still affect the overall economic performance of the herring
industry.

Chapter 8 suggests that the three Anglo-Dutch Wars in 1652-54, 1665-67
and 1672-74 seem to have caused bigger problems, judging from the failure
to regain lost ground in more peaceful years immediately thereafter. The
direct loss of ships has not been assessed in the same way for this period,
but there are strong analogies between drastically declining catches and war-
times.

In 1652, 1670 and 1676 the landings from the first trip of the season were
extremely bad due to the Anglo-Dutch War and Dunkerque privateers, re-
spectively.? In some years the fisheries came to a complete halt, which was
the case in 1666 and 1672 when only one and two herring vessels landed
their catch in Schiedam. In the 169os, the Dunkerque privateers were at
their peak, and for the entire spring of 1691 the Dutch government forbade
fishing in the open sea. Again, total production declined drastically.

After a peaceful interlude, war broke out again in 1702-1708; the War of

10 Van Vliet, ‘Het einde van een bedrijfstak’, pp. 7-16.
11 Van Vliet, Vissers en Kapers and Vissers in Oorlogstijd .
12 Beaujon, Nederlandsche Zeevisscherijen, pp. 75-78.
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the Spanish Succession greatly impacted the Dutch herring fisheries. In
1703, around 100 herring busses fishing off the Shetlands are alleged to have
been captured, burned and sank by a fleet of French warships.’ The rest of
the 1700s were relatively a peaceful period in the North Sea. The outbreak
of the revolutionary wars in the early 1780s between England, France and
The United States had another serious effect on the herring fisheries in the
Netherlands.

There are striking parallels between the outbreak of war and heavy priva-
teering and the periods of strong decline in the total catch of the Dutch her-
ring industry. This mainly applies to the periods between approx. 1600-1708
and 1780-1813. However, the Dutch herring industry showed a greater overall
resilience to these problems in the first half of the 17th century than it did in
the rest of the period.

Institutional and technological inertia

A second explanation can be derived from Canadian historian Richard
Unger’s analysis of the Dutch position on the North European herring mar-
ket. In his view, the Dutch herring industry excelled due to superior technol-
ogy, organisation and a more effective institutional framework in the 16th
century, but declined in the following century when the organisation was
struck by inertia and failed to develop.

Historian De Vries discards the importance of the technology factor, as
the Dutch remained leaders in terms of fishing technology throughout the
period. The findings in the chapter on producers and production support
this theory, as all the major herring producers that managed to compete suc-
cessfully with the Dutch did so with inexpensive shore-based technology.
Meanwhile, virtually all attempts at competing with a sophisticated Dutch
style of production failed. The only exception to this rule was the herring
companies in Emden in the late 18th and early 19th century, which operated
successfully for more than two generations.

Moreover, analyses of the highly sophisticated fishing strategies regarding
the search for fish and the efforts to fish together as a larger group high-
lighted aspects of the organisation of the Dutch herring fisheries that had
previously been overlooked.

On the positive side, a limited entry system ensured a monopolistic sta-
tus for insiders, the Dutch fishers, who gained from extensive mutual trust
during joint fishing trips. Strict quality control ensured that the Dutch salted
herring was regarded as the best in Europe. The know how regarding ratio-

13 Kranenburg, De zeevisscherij, p. 37.
14 Unger, 'Dutch Herring, Technology’.
15 Vries, De economische achteruitgang, p. 143.
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nal fishing strategies and skills developed over generations is likely to have
given the Dutch fishers an advantage, which was not easy to emulate for for-
eign nations setting up Dutch style herring fisheries. Even though the tech-
nological hardware was copied by several competing fishing industries, none
managed to achieve longstanding success. This means that technological in-
novation in the North Sea fishing industries was not a major force of change
in this period. Success depended on the ability to adopt the technology most
suited to benefit from the relative spatial potential of the herring resources.

On the negative side, the monopolistic structure of the Dutch industry dis-
couraged internal competition and innovation in the Dutch fishing sector.
The relatively free movement of the Dutch fishing vessels enabled the fish-
ers to adapt their operations to the success of the fisheries, but this came at
a high cost in terms of investment. As previous analyses have shown, the
Dutch herring industry as a whole experienced a deficit during approx. 8 of
10 years of the period between 1600-1850; enough reason, in short, for the
sector to gradually contract.

More in-depth research could be conducted into the issue of institutional de-
velopment and possible inertia. What sort of effect, for example, could the
highly monopolistic nature of the College van de Grote Visserij have had on the
innovation of new vessels and fishing gear? New light could also be shed on
the vertical integration of investment, production, sales and distribution in
the Dutch salted herring industry. However, these topics did not fall within
the scope of this study.

Foreign competition

British and Dutch commentators have suggested that competition from
Scotland was a third important factor in the decline of the Dutch herring
fisheries.”® The relatively high prices of prime quality Dutch herring had a
potentially negative effect on competition. Another equally damaging fac-
tor could have been lack of demand on the home market due to changes in
diet. Moreover, the trading policies of the North European states added to
the problem, through high taxation of imported goods as well as the promo-
tion of local industries. The rise in the number of private fishing companies
in the 1760s and 1770s was often backed by government subsidies. In this
period, known in economic history as the ‘age of mercantilism’, the herring
fisheries were not exempt from a pattern whereby governments sought to
promote their own national industries. None survived for long, however,
which means that efforts to copy the Dutch mode of herring production did

16 Michell, ‘European Fisheries’ and De Vries and Van der Woude, The first modern economy,
Pp- 252-253.
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not cause Dutch production itself to decline.

The production figures for salted herring show us that the most drastic
phase of decline in the Dutch herring industry — the latter half of the ryth
century — preceded the rise of large competing fisheries by three to four
decades. It was not until the start of the 18th century that Scottish exports
increased, and it was not before the 1730s and 1740s that Norwegian her-
ring became the largest European producer. Hereafter, Bohuslen, Scotland
and Norway remained the main producers throughout the period under
investigation. In the analysis of this transformation of herring production,
chapter 4 focused on the supply side with the demand, or consumer side,
examined in chapter 6. The analysis of herring import statistics from Stettin
and Hamburg outlines how the Dutch industry gradually lost its foothold in
European markets.

However, when examining foreign competition as a factor in the Dutch
decline, it appears that this was not a decisive issue until several decades af-
ter the start of the decline. Foreign competition in itself was hardly the prime
mover. Falling demand is a more likely candidate.

Falling demand

Regarding the issue from a neo-classical perspective, it has been suggested
that more lucrative investments in other sectors made the investors lose in-
terest in the fisheries. The high prices of prime quality Dutch herring were
bad for competition. A lack of demand on the home market due to dietary
changes may also have played a role here. The situation was further wors-
ened by the mercantilist trading policies of the North European, who levied
high taxes on imported goods and promoted local industries.”

With the German States and The Baltic area constituting the principal
market for European herring in the 17-19th century, it is of interest to inves-
tigate the demand for herring in those areas. In terms of the total production
of salted herring in the North Sea area, the real boom towards 2oth century
levels occurred during the first half of the 19th century.

Having established the total production of salted herring in the wider
North Sea area, it is possible to compare the supply of herring in Europe
with the development of Europe’s total population. This is illustrated in fig-
ure 11.2.™ Europe’s population was growing at a steady rate throughout this
period, so that the amount of salted herring per capita dropped significantly.
In order to put numbers to this argument, we can start by assuming that all
Europeans ate an equal amount of salted herring each year. The next step is
do divide the average annual production in 1600-1605 by the estimated pop-

17 De Vries and Van der Woude, The first modern economy.
18 Population figures from: Maddison, World Economy, p. 232.
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ulation in 1600. This results in a figure of 0.9 kg of salted herring per capita.
Comparing production in the years 1696-1705 with the population around
I700 gives an average of 0.4 kg of salted herring per capita. Finally, around
1820, the ratio between European population and production of herring was
0.5 kg per capita. Over the course of the 17th century, average European con-
sumption thus decreased by 50%, while levels appear to have stabilised dur-
ing the following period of approx. 120 years. We can thus conclude that the
European demand for herring must have had a highly significant impact on
the transformation of the herring industry during this period.

Figure 11.2

Production of herring and the population of Europe, 1600-1850.
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The population of Northern Europe however, rose greatly in the period from
approx. 1600-1850, preceding the increase in the production of herring. This
seems to indicate that herring gradually lost its place in the common staple
diet. But is it possible to document a change in diet? We must also ask what
may have caused the demand of herring to fall.

There are two ways of investigating whether a fall in demand took place.
Firstly, a comparison between herring prices and grain prices offers an in-
dication of the average consumer’s purchasing power. When demand falls,
the relative price of herring will do the same. Though herring prices rose all
across Germany in the 17th century, they fell — when viewed over the entire
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1600-1850 period — in comparison to grain prices.’ But what if the cause of
this drop in prices were a surge in production, rather than a fall in demand?

In order to check this, the consumption pattern in the principal markets
was examined in chapter 6. A series of snapshots from different countries
showed that salted herring began to disappear from the staple diet in the
North Sea and Baltic areas during the 1600-1800 period. However, the only
available consistent and lengthy time series was from a hospital in central
Sweden.

The hypothesis of falling demand is supported by evidence of a fall in pro-
duction per capita, consumption per capita and the price differential between
herring and grain.

This study has mainly focused on the interplay between production and re-
source availability, within the framework of the exploitation system outlined
above. In economic terms, this approach is well-suited to cover the supply
side of the economy, but results are limited in terms of explaining the de-
mand side of the European fisheries sector. A similar study of the demand
side would require an entirely different set of hypotheses and datasets. The
early modern distribution networks for fish products require further study,
as does the impact of transaction costs, the impact of infrastructure develop-
ment, and the role of merchants’ organisations. As a part of assessing these
transport and trade oriented factors, there is also a need to examine the paral-
lel decline of many other sectors of the early modern Dutch economy, includ-
ing the loss of supremacy in the Baltic grain trade.?° Much more research
will be needed to shed light on this issue.

Declining catch rates
Declining catch rates have previously been a dark horse in historians’ expla-
nations of the downfall of the great Dutch herring industry. Dutch historian
Kranenburg first suggested this explanation more than half a century ago,
and a number of subsequent authors have commented on environmental
changes.?* This study, however, has been the first to present an in-depth
analysis of this problem from both a temporal and spatial perspective.
Highly detailed data on catch per day per boat for each of the three po-

19 Hitzbleck, Bedeutung des Fisches, pp. 228-244.

20 The overall performance of the Dutch economy was most recently discussed by De Vries
and Van der Woude, The first modern economy and Ormrod, Rise of Comercial Empires. The
decline of the grain trade is analysed by Tielhof, Mother of all Trades.

21 Kranenburg, De zeevisscherij, pp. 43-44, Michell, ‘European Fisheries’, Willemsen,
Enkhuizen, van Bochove, ‘De Hollandse haringvisserij’, pp. 15-16, De Vries and Van der
Woude The first modern economy, pp. 251-253, and De Vries, De economische achteruitgang, p.
144.
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tential annual trips has enabled the reconstruction of time series, highlight-
ing major fluctuations over the 250-year period. This was illustrated by the
analysis in chapter 8. However, a comparison of the catch rates for trip 1 with
those of trip 2 and 3 found fluctuating cycles that countered one other, result-
ing in remarkably stable combined annual catch rates per day at sea between
approx. 1600-1800. The total annual catch per boat decreased slightly in the
latter half of the 18th century, and dropped quite drastically in the entire first
half of the 19th century, when it remained at a level equalling less than half
the CPUE of the previous two hundred years.

Chapter 10 complimented the results of the CPUE analyses insofar as
it assessed the average length of the fishing season over a 250-year period.
The decline of the average annual catch from approx. 1750 to the end of
this century can be attributed to a gradual shortening of the herring season.
Until approx. 1750, the herring season normally extended into the months
of December and January, which overlapped with the normal fishing sea-
son for North Sea cod starting in winter. It is plausible to assume that the
cod fisheries became relatively more attractive for the Dutch fishers from
this period onwards. More knowledge of the Dutch cod fishery is needed in
order to draw conclusions as to this hypothesis, but the introduction of the
Hoekerbuis, a vessel type suited for both herring and cod fisheries would
seem to support this theory.

In chapter 4, the virtual spatial independency of the Dutch herring indus-
try was accounted for and compared with the shore-based, spatially restrained
herring fisheries in the North Sea area. The spatial aspects of the Dutch fish-
ery model was further fleshed out in chapters 9 and 10, which analysed the
actual patterns and dynamics of movement. The results indicated a clear lin-
ear relationship between the number of days at sea and the number of days
spent fishing. Moreover, the area covered per day of sailing was negatively
correlated with the rate of success in fishing; the better the fishing, the less
movement. The CPUE fluctuations for each of the one, two or three trips
normally undertaken during one season thus seems to be a credible index for
the available abundance of herring within a large portion of the North Sea.

The probable loss of relative spatial advantage in the 19th century outlined
in the above section testifies to this. This means that although the catch rates
were more or less stable in the 17th and 18th centuries, the chances are that
similar spatial changes in the available abundance of herring could have af-
fected the spatial potential of the Dutch fishery model in comparison to spa-
tially confined shore-based fisheries.

With regards to the hypothesis of declining catch rates, it would be fair
to assume that the drastic decline in catch per day at sea in the first half of
the 19th century had a seriously negative impact on the development of the
Dutch herring industry. During the preceding two hundred years the annual
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catch rates seem to have been quite stable and could thus not have been a
significant factor in this hypothesis of decline. However, past changes in the
relative spatial potential could have had a negative effect on the Dutch fish-
eries, and the relative changes in the abundance of cod and herring might
have influenced the decision to shorten the herring season from the late 18th
century onwards.

Thus, changes in the natural circumstances affecting the fisheries certain-
ly had a great impact on the downfall of the Dutch herring fisheries. With the
exception of the period between 1814-1850, however, this impact manifested
itself'in a more indirect way than through diminishing CPUE as such.

Investments and the labour market

In addition to the five main hypotheses, two other factors deserve mention-
ing even if they have not provoked the same amount of interest in previous
research. These two factors are the climate for investment in the Netherlands
and salary levels.

A neo-classical approach to the issue yielded the explanation that more lu-
crative ways of investments arose in other sectors such as the whaling indus-
try, diverting interests away from the herring fisheries.?

Similarly, the dynamics of the labour market and — more specifically — the
salaries in the fishing sector — are worthy of more research. Historian Van
Vliet has proposed that the relative wage level in the fishing sector rose in the
latter r7th and 18th centuries, thus contributing to the decline in interest.?
However, an article by Van Bochove suggests that this factor could not have
had a significant effect, as the salaries in the Dutch herring industry made
up more or less the same percentage of the total cost of fitting out a vessel
throughout the 17th and 18th centuries.

These aspects are important in terms of the development of the Dutch
herring sector and deserve additional research. Nonetheless, it was beyond
the scope of this study to investigate this phenomenon, which is of indirect
rather than direct relevance to the interactions between fish and fishers in
the system of herring exploitation. Further analyses of the workings of the
Dutch capital market and labour market in relation to the fisheries would be
highly interesting.

22 De Vries, Jan and Ad van der Woude, The first modern economy, pp. 266-268.
23 Van Vliet, ‘sea fishery and the money-box’, pp. 131-145.
24 Van Bochove, ‘De Gulden Mountain’.
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Conclusion

Dynamics of herring exploitation

Based on the conclusions in the current and preceding chapters, it is fair to
say that the overall development was influenced by a combination of politi-
cal, social, economic and environmental factors.

Politics, such as privateering and regular warfare, had a significantly nega-
tive impact on the productivity of the North Sea herring fisheries through-
out the 17th century and the Napoleonic Era. In the 18th century, the more
peaceful political means of mercantilist policies had a negative impact on ex-
port-oriented herring producers, and sought to promote each country’s own
fishing industries.

Social changes occurred throughout this period, in the shape of a chang-
ing north European diet. The demand for salted herring on the European
herring market was a major force behind the overall growth in herring exploi-
tation in the North Sea in the period between approx. 1600-1850. Demand
per capita declined over the course of the 250-year period, especially between
approx. 1650-1750, seemingly more so around the North Sea area than in the
Baltic region.

Economic changes occurred as the main production of herring shifted
from the capital intensive and tightly organised Dutch dominance towards a
system of resource exploitation based on more localised, less regulated shore-
based herring industries that proved most successful in Norway, Scotland
and Sweden. The Dutch model of herring production was found to contain
positive as well as negative institutional features compared to its North Sea
counterparts.

Role of marine environment

The North Sea marine environment played a very dynamic role in the inter-
play between the aforementioned agents of change in the development of
herring resource exploitation. The catchability of North Sea herring devel-
oped along two different lines in the period between 1600-1860.

First of all, the available annual abundance expressed as a CPUE-index
was remarkably stable throughout the period from 1600-1800. However, the
period of 1814-1850 saw a markedly lower level of annual catch rates than
the previous period. The fisheries had an insignificant impact on stock abun-
dance, which means the fish stock fluctuations were due to natural causes.

Secondly, the spatial distribution of the herring fisheries changed con-
tinuously throughout the 250-year period. 19th century evidence suggests
that the high seas-based Dutch type of herring fisheries operating far away
from home lost their relative spatial advantage over the shore-based fisher-
ies on the Scottish mainland, since large shoals of herring swam close to the
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shore, relative to the available abundance off the Shetlands. With regards to
Scotland, it has not been possible to establish whether this occurred in ear-
lier phases of relatively great activity by the shore-based Scottish herring in-
dustry. However, the North Sea area saw various shifts in terms of relative
spatial advantage over time.

Environmental phenomena such as different periods of abundant large
shoals of Atlanto-Scandian herring close to the shore of western Norway
and the Bohuslen periods whereby North Sea herring entered the eastern
Skagerack are well documented. These phenomena created the ideal precon-
ditions for large-scale herring fisheries in western Norway and Bohuslen, al-
lowing them to become the dominant producers of herring in the North Sea
area at various times in history. This happened in western Norway in the pe-
riods between approx. 1740-1760 and approx. 1820-1850, while the Bohuslen
area benefited between approx. 1765-1808. The changing spatial distribution
of the dominant location of herring production in the North Sea was thus
highly dependent on the environmental forces underlying the spatial distri-
bution and stock fluctuations of herring.

Within the historical system of herring exploitation, demand for herring
on the European market can thus be regarded as a major driver for the over-
all development of the North Sea herring industry. Within this framework,
climate induced environmental forcing is assumed to be a main driver re-
sponsible for facilitating the relative spatial potential of the herring indus-
tries in the North Sea.

Dutch decline — events and conjunctures

The historical system of herring exploitation consists of interactions between
a very dynamic natural system and a highly dynamic anthropogenic system.
One of the most stable trends in this regard is the steady long-term decline
of the Dutch North Sea herring fisheries, which has been addressed in much
previous historical research. As pointed out above, several in-depth studies of
the labour market, capital market, business organisation and consumption
patterns remain to be conducted. Based on the knowledge available today,
however, we can draw the following conclusions with regard to the long de-
cline of the once great Dutch herring fishery. In order to highlight the main
dynamics, the entire period under examination has been roughly divided into
segments of approx. 50 years.

In the period between approx. 1600-1650 the Dutch herring indus-
tries were at their prime, dominating European herring production and
trade. Privateering and warfare were the major obstacles in this period.
Subsequently, during the phase between approx. 1650-1710 the Dutch indus-
try suffered major blows, primarily due to the Anglo-Dutch wars and the War
of Spanish Succession.
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In the next period, between approx. 1710-1760, the North Sea once again
became a peaceful area. Nevertheless, various challenges prevented the
Dutch from achieving full post-war recovery. The gradual implementation
of high tariffs on the import of salted herring in European states affected
this export-oriented industry. The growing Norwegian and Scottish herring
industries filled in the vacuum - especially in the Baltic market — after the
contraction of the Dutch industry. A likely dynamic behind this change is
an environmental shift in relative spatial potential that benefited the shore-
based herring industries.

The Dutch decline continued throughout the following period between
1760-1814. The spatial distribution of available North Sea herring abundance
shifted further from the Dutch area of operation during the rise of the great
Bohuslen herring period, 1756-1808. Political developments such as the rev-
olutionary wars and the Napoleonic period frequently prevented Dutch her-
ring vessels from engaging in high sea herring fisheries during the periods
between 1780-81 and 1795-1813. Meanwhile, mercantilist policies continued
to impede the export-oriented herring producers, and several competing her-
ring companies were established in the states around the North Sea in an
attempt to subsidise the domestic industries.

1815-1850 was an absolute low point in the history of the Dutch herring
fisheries. The catch rates were less than half of what they had been in the
preceding two centuries, and Scottish as well as Norwegian herring fisheries
gained a comparative spatial advantage from shifts in the spatial distribution
of herring. It would be fair to say that the environmental aspects of the sys-
tem had their most negative impact on the Dutch herring fisheries during
this period.

Dutch decline — structural change

The demand for salted herring saw a structural decline from approx. 1650
onwards, a development that lasted at least until the end of the Napoleonic
Wars. In the first half of the 19th century, society also changed rapidly in the
wake of the industrial revolution. The opening of new overseas markets and
improved inland transportation via railroads and canals may have helped to
stabilise the per capita consumption of salted herring, but further analysis
would have to be carried out to assert this theory.

In terms of fishing strategy, the shortening of the herring season from
approx. 1750 onwards and the introduction of the hoekerbuis had a negative
impact on the annual Dutch herring catches.

The tight organisation and stable institutional framework scarcely changed
during the period under examination, and are found to have had both posi-
tive and negative effects on the industry.



236 | DUTCH HERRING

Measure of success?

The dynamics of the North Sea herring exploitation system between approx.
1600-1850 have now been analysed. The long time span raises the question
of how one should measure the historical success of a highly dynamic inter-
action between human society and the natural environment.

Fishing pressure was insignificant; from a modern sustainability perspec-
tive, the pre-industrial exploitation of North Sea herring was thus ecologically
sustainable. The herring fisheries in the North Sea could not have severely
affected the natural resource availability. Rather, the natural resource avail-
ability had a large impact on the fate of the herring fisheries.

From the perspective of human society, the above analysis of this 250-year
period demonstrates that that the Dutch herring industry ultimately lost out
more than any other industry. In the year 1600, the Dutch were the para-
mount producers of salted herring in Europe, yet accounted for just 5% of
the total amount of herring in Europe by 1850.

On the other hand, however, the analysis of the organisational structures
and technologies used by the various herring fisheries has demonstrated that
the Dutch high seas herring fishery remained the only enduring proponent
of what can be termed ‘the Dutch model’ of herring production. None of the
many competitors in Northern Europe succeeded in building a similar fleet.
Rather, the various dominant industries from the 1740s onwards were all
based on more flexible local herring fisheries, requiring less capital invest-
ment. In economic terms, this flexibility caused periods of economic boom
and bust.

Past fishing in the future

This study of the exploitation of North Sea herring between approx. 1600-
1850 with special emphasis on the Dutch herring fisheries is a marine en-
vironmental history. It is an attempt to combine theories of modern marine
science with documentary records from the Dutch herring fisheries from the
pre-statistical era. The multiple perspectives it touches upon have wide im-
plications in at least four different directions.

First of all, the study has implications in terms of historical methodology.
This study is an empirical test of potential common theoretical grounds for
the humanities, i.e. the study of history and the natural sciences, in this case
marine ecology. The positive outcome of the applied theories demonstrates
the fruitfulness of combining the two cultures, which are too often viewed as
being unable to communicate.

Secondly, the results are of interest to modern marine ecology, particularly
with regards to studies of the North Sea herring population. The establish-
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ment of a CPUE-index for an almost 250-year period can serve as a reference
point for other studies on herring catch rates and stock fluctuations, both in
the North Sea and within a global historical context. This would be relevant
to the study of historical connections between climate change and herring,
creating a firm foundation of historical ecological data with which to predict
the future effects of climate change on today’s herring populations. The cur-
rently available datasets on the history of North Sea herring also provide the
necessary parameters with which to calculate the biomass level of North Sea
herring in past ecosystems where fisheries had little effect on the ecosys-
tem. This could reveal how herring fared in a more untouched ecosystem.
Theories on species interactions between herring and cod could also poten-
tially be tested in light of historical developments.

Thirdly, this study points to the need for further research into the history
of Dutch herring fisheries, specifically on the causes for the Dutch decline.
One interesting perspective would be a comparative analysis of the cost struc-
ture of competing fisheries. This could address the hypothesis that it was sig-
nificantly cheaper to fish from Scotland and Norway than the Netherlands at
various stages in the early modern period. Furthermore, in-depth analysis of
historical market integration could take into account the resource availability
discussed here.

Fourthly, the results and methodology could serve as a reference for wider
historical studies of pre modern resource exploitation and other historical
fisheries. The analytic framework and research tools relevant to long-term
developments in CPUE and spatial patterns developed through this study
could be applied to other fisheries with commercial significance over long
time periods. The cod fisheries off Newfoundland are one such example.

This study makes the case for a historical system of North Sea herring
exploitation in which the demands of the market serve as a major long-term
driver amidst political and social changes. Within this system, the concept of
relative spatial potential is also an important factor, while the reliance on natu-
ral variations in resource availability is highly critical in terms of the techno-
logical and economic development of the fisheries.



English summary

In short, the purpose of this study is to increase our understanding of the
driving forces in pre-modern resource exploitation. Within this framework,
the goal is to distinguish between human and natural impacts on the ma-
rine ecosystem through analyses of relevant sets of historical source mate-
rial.

This leads to the formulation of three overarching questions.

« What were the main forces stimulating changes in the exploitation of
North Sea herring in the period between approx. 1600-1860. In other
words, what were the dynamics of this particular historical system?

« What was the role of the natural environment in this regard?

« What caused the long-term decline of the Dutch herring fisheries?

A marine environmental history

From the perspective of historiography, this can be considered a marine en-
vironmental history. This study is an empirical test of potential common the-
oretical grounds for the humanities, i.e. the study of history and the natural
sciences, in this case marine ecology. The positive outcome of the applied
theories demonstrates the fruitfulness of combining the two cultures, which
are too often viewed as being unable to communicate.

The marine environmental analyses are aimed at helping to define a co-
herent system of North Sea herring exploitation between approx. 1600-1850
by testing a number of hypotheses.

It has been demonstrated that uniform sets of historical data allow for
the reconstruction of long time series with regards to fishing effort and
catch rates. It has also been proven that historical research can facilitate a
reconstruction of the spatial dimensions of the North Sea herring exploita-
tion pattern.

This successful outcome has made it possible to differentiate between nat-
ural and human impacts on North Sea herring.

The total extraction of North Sea herring was calculated for the period
between approx. 1600-1850. It has been demonstrated that these quantities
were insignificant in terms of their impact on the abundance of North Sea
herring.

CPUE-indices have been applied to demonstrate how the population of
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North Sea herring fluctuated over 250 years, and the high detailed histori-
cal data has made it possible to track the migration of the North Sea herring
stock, both seasonally and in a decadal perspective. The observed North Sea
herring stock fluctuations and migration patterns were found to be in concor-
dance with current theory on the relationship with environmental forcing.

From a more traditional historical point of view this study has calculated
the total production of salted herring in the North Sea. It also establishes the
main producers of herring, and how their modes of production differentiat-
ed. Furthermore, external historical developments were found to have had an
impact on the development of the herring fisheries. The European consump-
tion pattern for salted herring was analysed, with the results pointing to a
large degree of market integration and a decline in per capita demand during
the 17th and 18th centuries.

In terms of fishing strategy, the tight organisation of the Dutch herring
fisheries proved to be highly instrumental in the development of cooperative
behaviour amongst Dutch fishers, in line with modern theory on informa-
tion sharing systems. Moreover, the fishing strategies were very adaptive to
the challenges posed by the herring, a species known for its vivid temporal
and spatial fluctuations.

These findings allow us to answer the three questions listed above.

Dynamics of herring exploitation

The overall development of North Sea herring exploitation was influenced by
a combination of political, social, economic and environmental factors.

Political factors, such as privateering and regular warfare, had a signifi-
cantly negative impact on the productivity of the North Sea herring fisheries
throughout the 17th century and the Napoleonic Era. In the 18th century, the
more peaceful political means of mercantilist policies had a negative impact
on export-oriented herring producers, and sought to promote each country’s
own fishing industries.

Social changes occurred throughout this period, in the shape of a chang-
ing north European diet. The demand for salted herring on the European
herring market was a major force behind the overall growth in herring exploi-
tation in the North Sea in the period between approx. 1600-1850. Demand
per capita declined over the course of the 250-year period, especially between
approx. 1650-1750, seemingly more so around the North Sea area than in the
Baltic region.

Economic changes occurred as the main production of herring shifted
from the capital intensive and tightly organised Dutch dominance towards a
system of resource exploitation based on more localised, less regulated shore-
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based herring industries that proved most successful in Norway, Scotland
and Sweden. The Dutch model of herring production was found to contain
positive as well as negative institutional features compared to its North Sea
counterparts.

Role of marine environment

The North Sea marine environment played a very dynamic role in the inter-
play between the aforementioned agents of change in the development of
herring resource exploitation. The catchability of North Sea herring devel-
oped along two different lines in the period between 1600-1860.

First of all, the available annual abundance expressed as a CPUE-index
was remarkably stable throughout the period from 1600-1800. However,
the period of 1814-1850 saw a markedly lower level of annual catch rates
than the previous period. The fisheries had an insignificant impact on stock
abundance, which means the fish stock fluctuations were due to natural
causes.

Secondly, the spatial distribution of the herring fisheries changed con-
tinuously throughout the 250-year period. 19th century evidence suggests
that the high seas-based Dutch type of herring fisheries operating far away
from home lost their relative spatial advantage over the shore-based fisher-
ies on the Scottish mainland, since large shoals of herring swam close to the
shore, relative to the available abundance off the Shetlands. With regards to
Scotland, it has not been possible to establish whether this occurred in ear-
lier phases of relatively great activity by the shore-based Scottish herring in-
dustry. However, the North Sea area saw various shifts in terms of relative
spatial advantage over time.

Environmental phenomena such as different periods of abundant large
shoals of Atlanto-Scandian herring close to the shore of western Norway
and the Bohuslen periods whereby North Sea herring entered the eastern
Skagerack are well documented. These phenomena created the ideal precon-
ditions for large-scale herring fisheries in western Norway and Bohuslen, al-
lowing them to become the dominant producers of herring in the North Sea
area at various times in history. This happened in western Norway in the pe-
riods between approx. 1740-1760 and approx. 1820-1850, while the Bohuslen
area benefited between approx. 1765-1808. The changing spatial distribution
of the dominant location of herring production in the North Sea was thus
highly dependent on the environmental forces underlying the spatial distri-
bution and stock fluctuations of herring.

Within the historical system of herring exploitation, demand for herring
on the European market can thus be regarded as a major driver for the over-
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all development of the North Sea herring industry. Within this framework,
climate induced environmental forcing is assumed to be a main driver re-
sponsible for facilitating the relative spatial potential of the herring indus-
tries in the North Sea.

Dutch decline — events and conjunctures

The historical system of herring exploitation consists of interactions between
a very dynamic natural system and a highly dynamic anthropogenic system.
One of the most stable trends in this regard is the steady long-term decline
of the Dutch North Sea herring fisheries, which has been addressed in much
previous historical research. As pointed out above, several in-depth studies of
the labour market, capital market, business organisation and consumption
patterns remain to be conducted. Based on the knowledge available today,
however, we can draw the following conclusions with regard to the long de-
cline of the once great Dutch herring fishery.

In the period between approx. 1600-1650 the Dutch herring indus-
tries were at their prime, dominating European herring production and
trade. Privateering and warfare were the major obstacles in this period.
Subsequently, during the phase between approx. 1650-1710 the Dutch in-
dustry suffered major blows, primarily due to the Anglo-Dutch wars and
the War of Spanish Succession.

In the next period, between approx. 1710-1760, the North Sea once again
became a peaceful area. Nevertheless, various challenges prevented the
Dutch from achieving full post-war recovery. The gradual implementation
of high tariffs on the import of salted herring in European states affected
this export-oriented industry. The growing Norwegian and Scottish herring
industries filled in the vacuum - especially in the Baltic market — after the
contraction of the Dutch industry. A likely dynamic behind this change is
an environmental shift in relative spatial potential that benefited the shore-
based herring industries.

The Dutch decline continued throughout the following period between
1760-1814. The spatial distribution of available North Sea herring abundance
shifted further from the Dutch area of operation during the rise of the great
Bohuslen herring period, 1756-1808. Political developments such as the rev-
olutionary wars and the Napoleonic period frequently prevented Dutch her-
ring vessels from engaging in high sea herring fisheries during the periods
between 1780-81 and 1795-1813. Meanwhile, mercantilist policies continued
to impede the export-oriented herring producers, and several competing her-
ring companies were established in the states around the North Sea in an
attempt to subsidise the domestic industries.
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1815-1850 was an absolute low point in the history of the Dutch herring
fisheries. The catch rates were less than half of what they had been in the
preceding two centuries, and Scottish as well as Norwegian herring fisheries
gained a comparative spatial advantage from shifts in the spatial distribution
of herring. It would be fair to say that the environmental aspects of the sys-
tem had their most negative impact on the Dutch herring fisheries during
this period.

Dutch decline — structural change

The demand for salted herring saw a structural decline from approx. 1650
onwards, a development that lasted at least until the end of the Napoleonic
wars. In the first half of the 19th century, society also changed rapidly in the
wake of the industrial revolution. The opening of new overseas markets and
improved inland transportation via railroads and canals may have helped to
stabilise the per capita consumption of salted herring, but further analysis
would have to be carried out to assert this theory.

In terms of fishing strategy, the shortening of the herring season from
approx. 1750 onwards and the introduction of the hoekerbuis had a negative
impact on the annual Dutch herring catches.

The tight organisation and stable institutional framework scarcely changed
during the period under examination, and are found to have had both posi-
tive and negative effects on the industry.
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Dansk resume

Formilet med denne afhandling er at bidrage til en oget forstielse af
drivkreefterne i for-moderne ressourceudnyttelse. Herunder er det et mal at
analysere en raekke relevante historiske kilder med henblik p4 at kunne skel-
ne mellem humane og naturlige pavirkninger af et marint gkosystem.
Udgangspunktet for undersogelsen er formuleringen af tre overordnede
sporgsmal.

« Hvad var de vigtigste historiske drivkraefter bag udviklingen i udnyttelsen
af'sild fra Nordsgen i perioden cirka 1600-1860? Med andre ord, hvordan
forstas dynamikken i et bestemt historisk system af naturlige og men-
neskelige pavirkninger?

« Hyvilken rolle spillede miljeet for den historiske udvikling?

« Hvad forarsagede det store hollandske sildefiskeris kontinuerlige tilbage-
gang over 200 ar?

En marin miljghistorie

Fra et historiografisk synspunkt er afhandlingen en marin miljehistorie.
Afhandlingen fremszetter et felles teoretisk udgangspunkt for et tvaerviden-
skabeligt studium, der kombinerer naturvidenskab og humanvidenskab,
mere precist historievidenskaben og marin gkologi. Den tvaervidenskabelige
tilgang indikerer frugtbarheden ved at kombinere, hvad der er blevet kaldt de
to kulturer. Dette sker gennem testningen af en raeekke hypoteser, der hver
iseer bidrager til at etablere et sammenhaengende system for udnyttelsen af
sild i Nordsgen. Her igennem har afhandlingen vist, at det er muligt ved
hjzlp af ensartede historiske data set at rekonstruere bade lange tids serier
for fangst per indsatsenhed, catch per unit effort (CPUE) i Nordsgens silde-
fiskerier og de samme fiskeriers rumlige menstre. Det har tilsammen gjort
det muligt at skelne mellem naturlige og humane pavirkninger af sildene i
Nordseen.

Gennem beregninger af den totale mengde af nordsesild fanget i peri-
oden 1600-1850 er det sandsynliggjort, at de opfiskede maengder ikke har
veret store nok til signifikant at kunne pavirke bestanden af nordsesild.

Det er derfor muligt at bruge de etablerede index for CPUE til at vise
naturlige fluktuationer i Nordsgens sildebestande over 250 4r. Desuden
har den hgje opleselighed i de historiske data gjort det muligt at felge
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Nordsgsildens historiske migrationsmenstre, bade szsonvist og over leengere
tidsperspektiver. De historiske fluktuationer i sildebestandene og deres mi-
grationsmenstre harmonerer i hgj grad med moderne teorier om miljemees-
sige pavirkninger af sildene i Nordsgen.

Fra et mere traditionelt historisk perspektiv har athandlingen for det forste
bidraget med en beregning af den totale produktion af saltet sild i tender i
Nordsgen. Herunder har athandlingen identificeret de vigtigste producenter
af sild, samt hvordan sildeproduktionen foregik vaesensforskelligt i kystbaser-
ede fiskerier og i hgjsefiskerier, som det hollandske og de forskellige forsag
pé at kopiere den hollandske produktionsmaéde.

Desuden viser afthandlingen, hvordan en raekke faktorer uden for fiskeriet
havde stor indvirkning pa fiskeriets udvikling. Det drejer sig bide om kaper-
aktivitet og sekrige i Nordsgen og om udviklingen i forbrugsmenstre for
saltsild i Nordeuropa. En analyse af sildehandel og de vigtigste markeder for
sild viser, at der var en hgj grad af intregration i sildemarkedet, og at forbru-
get af sild per capita aftog kraftigt igennem 1600 og 1700-tallet.

Med hensyn til fiskeristrategiens rolle for ressourceudnyttelse bidrager
afhandlingen med en analyse af, hvordan den stramme organisering af det
hollandske sildefiskeri fremmede en kooperativ adfeerd blandt fiskerne, der
svarer til moderne teorier om vidensdeling i fiskerier efter steerkt mobile pe-
lagiske, (fritsvemmende) fisk sdsom sild. Desuden viser athandlingen, at de
hollandske fiskere opererede med en stor tilpasningsevne til sildens tidsmas-
sige og rumlige fluktuationer. Tilsammen har besvarelsen af en raekke en-
kelthypoteser gjort det muligt at besvare de tre overordnede spgrgsmal:

Drivkreefter bag udnyttelsen af nordsesilden

Den overordnede udvikling i udnyttelsen af nordsesilden blev pavirket af en
raekke politiske, sociale, gkonomiske og miljemassige faktorer. Politisk set
havde kaperveesen og regulere sgkrige en signifikant negativ indvirkning
pa sildefiskeriernes produktivitet igennem hele 1600-tallet og igen i forbin-
delse med revolutions- og Napoleonskrigene i artierne omkring ar 18co. I
lgbet af 1700-tallet havde den politiske indflydelse en mere fredelig, men dog
vaesentlig indvirkning pé fiskeriet, idet merkantilistisk handelspolitik brem-
sede de mest eksportorienterede producentlande, mens statslige subsidier
blev en stotte for en raekke nye produktioner af sild.

Sociale forandringer foregik gennem hele perioden i form af en gradvist
endret dizet i Nordeuropa. Efterspergselen pa sild var en meget vaesentlig
drivkraft for fiskeriets generelle udvikling, og specielt i lgbet af perioden
1650-1750 var der tale om et kraftigt fald i efterspergslen efter saltet sild.
Desuden var faldet tilsyneladende kraftigere i producentlandene omkring
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Nordsgen, end de var i Ostersgomradet.

Den vasentligste gkonomiske forandring var et skifte fra en produktion-
smade domineret af det stramt organiserede og kapitalkreevende hollandske
sildefiskeri hen imod et system, der var baseret pa kystneert fiskeri praeget af
en ringe grad af regulering og stor investeringsmassig fleksibilitet. De mest
succesfulde kystneere fiskerier var i Norge, Skotland og Sverige. Hvad angir
den hollandske produktionsmade diskuterer athandlingen betydningen af
den steerke institutionalisering, som viser sig at have haft fordele og ulemper
sammenlignet med de kystnere fiskerier.

Miljgsmaessige drivkreaefter

Nordsgens marine miljg spillede en sardeles dynamisk rolle i et samspil
med de oven for nevnte samfundsmeessige drivkrefter. Herunder udviklede
sandsynligheden for fangst sig bade over tid og rumligt i lebet af perioden
1600-1860. Set over hele fiskesesonen var fangstraterne set gennem index
for CPUE bemerkelsesveerdigt stabil i perioden fra 1600-1800. I den folgen-
de periode fra 1814-1850 var der imidlertid markant lavere arlige fangstrater.
Idet fiskeritrykket var uden vasentlig betydning, ma de lave fangstrater have
haft naturlige arsager.

Hvad angir den rumlige fordeling af sildefiskerierne foregik der kon-
tinuerligt forandringer i lobet af undersegelsens approx. 250 4r. Den rum-
lige fordeling af fiskerierne kan bedst felges i kildematerialet for 1800-tal-
let. Hollzenderne kunne folge silden lige hvorhen, fiskeriet var bedst. Men da
store maengder af sild blev langt lettere tilgeengelige ved den skotske kyst end
pa dbent hav ved Shetlandsegerne, tyder resultaterne pa, at den hollandske
produktionsmade med store fabriksskibe mistede sin relative rumlige fordel
over for de skotske kystnzre fiskerier.

Med hensyn til Skotland har kildematerialet ikke gjort det muligt at tes-
te, hvorvidt der tidligere har varet lignende perioder, hvor det kystnaere
fiskeri var relativt mere fordelagtigt end det hollandske fiskeri. Ved bade
Vestnorge og Bohuslens kyster er der imidlertid historiske eksempler pa
dette feenomen.

Saledes var der i perioderne, cirka 1740-1760 og cirka 1820-1850 store
forekomster af Atlanto-skandiske sild ved de vestnorske kyster, som gav op-
timale betingelser for de store kystnzre sildefiskerier, der etableredes i disse
perioder. Tilsvarende kom store mangder af Nordsesild helt ind i Skagerrak
og tet forbi skaergirdskysten ved Bohuslen og muliggjorde et stort fiskeri
i arene fra 1756-1808. I alle de tre nzvnte tilfzelde voksede det pigzldende
kystnaere fiskeri til at blive det vigtigste produktionssted for sild i Nordsgen.
Saledes var foranderligheden i hvor og pa hvilken made, det var bedst at
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producere sild i hgj grad dikteret af de miljemaessige kreefter, der styrer bes-
tandsfluktuationerne og den rumlige fordeling af sildene i Nordsgen. Man
kan sige, at inden for det foresldede system for den historiske udnyttelse af
nordsesild har efterspergselen efter sild veeret en vesentlig drivkraft. Men de
naturligt betingede forandringer i sildenes fluktuationer og rumlige fordel-
ing er en meget vaesentlig drivkraft for de forskellige sildefiskeriers relative
rumlige potentiale.

Hollandsk nedgang — begivenheder og konjunkturer

Et af de mest stabile treek ved sildefiskeriernes historiske udvikling er den
arhundredelange tilbagegang for det hollandske sildefiskeri. Denne ud-
vikling har tiltrukket opmaerksomhed fra hidtidig historisk forskning, men
denne athandling presenterer den forste marint miljehistoriske tolkning af
feenomenet. Konklusionen kommer derfor et skridt videre end den hidtidige
forskning, men det skal medgives at et fuldt daeekkende svar pa spergsmalet
om arsagerne til det hollandske sildefiskeris tilbagegang kraever yderligere
studier. Seerligt mangler vi viden om arbejdsmarkedet, kapitalmarkedet,
fiskernes erhvervsmassige organisering samt forbrugsmenstre i Nordeuropa.
Ikke desto mindre, sgger denne afhandling at indkredse en raekke svar pa
sprogsmalet. Med henblik pa at vurdere de forskellige naturgivne og sam-
fundsmeessige drivkrafters indvirkning er det nedenstiende inddelt, forst i
konjunkturelle og begivenhedsmassige forklaringer og derneest i strukturel-
le forklaringer For klarhedens skyld er de begivenhedsmessige og konjunk-
turelle forklaringer inddelt i perioder af cirka et halvt hundrede ar.

Den ferste periode cirka 1600-1650 var det hollandske fiskeris storhedstid
som altdominerende producent af saltede sild i Europa. P4 dette tidspunkt
udgjorde kapervaesen den vesentligste trussel mod fiskeriet.

I den efterfolgende periode cirka 1650-1710 gik det hollandske fiskeri
steerkt tilbage pa grund af kapervaesen og i sarlig grad som en direkte folge af
de engelsk-hollandske krige, samt Den spanske Arvefolgekrig. 1700-tallet var
derimod en fredelig periode i Nordsgens historie, men arene fra 1710-1760
mistede holleenderne deres dominerende position pa det europaiske silde-
marked. I en raekke europaiske stater blev der gradvist indfert hgje impor-
tafgifter pa saltet sild, hvilket pavirkede den eksportorienterede hollandske
sildeindustri. Desuden voksede de skotske og norske sildefiskerier og kom til
at dominere det store marked for sild i Ostersgomridet. Det er sandsynligt,
at den vaesentligste drivkraft bag ved dette skifte var miljemeessig nemlig et
skifte i relativt rumligt potentiale til fordel for de kystbaserede fiskerier.

I perioden 1760-1814 fortsatte nedgangen. I arene cirka 1756-1808 var
det rumlige potentiale til fortsat ugunst for den hollandske produktions-
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made, men nu var det ved Bohuslen i det vestlige Sverige, at det dominer-
ende fiskeri foregik. P4 den politiske arena spolerede revolutionskrigene og
Napoleonskrigene det hollandske fiskeri i perioderne 1780-81 og 1795-1813.
Samtidigt hermed fortsatte den generelle merkantilistiske handelspolitik til
ugunst sarligt for hollenderne, og desuden blev en rekke konkurrerende
fiskerier etableret med statsstette i landene rundt om Nordsegen.

Perioden fra 1814-1850 var et absolut lavpunkt i de hollandske sildefiskeri-
ers lange historie. Fangstraterne blev halverede i forhold til de foregiende to
hundrede ar, og samtidig opniede de skotske og norske kystbaserede silde-
fiskerier en stor komparativ rumlig fordel sammenlignet med holleenderne.
Det kan konkluderes, at de miljemeessige udfordringer for hollenderne var
mest massive i denne periode.

Hollandsk nedgang — strukturelle forandringer

En vesentlig strukturel drsag til den hollandske tilbagegang var den faldende
efterspargsel per capita, der fandt sted fra cirka 1650 og frem til afslutningen
pa Napoleonskrigene. I forste halvdel af 18co-tallet zendredes de europeiske
samfund hastigt som felge af den industrielle revolution, og efterspergselen
efter saltede sild ser ud til at have stabiliseret sig i denne periode. Det er mu-
ligvis sket som felge af en forbedret infrastruktur og gennem dbningen af
nye oversgiske markeder, men det vil kraeve mere forskning at svare herpa.
P3i et mere fiskeriinternt niveau kan det konkluderes, at fiskesasonen i
praksis blev kortere efter cirka 1750, hvilket er sammenfaldende i tid med in-
troduktionen af den let modificerede skibstype 'hoekerbuis’, der ogsd kunne
anvendes til torskefiskeri om vinteren. Dette kan forklare det samtidige fald
i de arlige landinger af sild per skib til trods for at fangstraterne per havdag
var stabile. Den stramme organisering af det hollandske fiskeri var en sta-
bil institutionel struktur gennem hele perioden, som havde bide positive og
negative indvirkninger pa udviklingen i den hollandske fiskerisektor.
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