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bstract

The current paper summarizes catch and effort data for Swedish fisheries in the Baltic Sea prior to the standardized recording of fish catches,
valuates spatial and temporal variations and gives interpretations of selected findings. Long-term datasets (1868–1913) of species having different
nvironmental preferences (and of different origin) – marine, migratory and freshwater – are presented for several Swedish counties extending from
he Bothnian Bay to the Bornholm Basin. Herring (Clupea harengus membras) was the most important commercial fish-based on landings and also
n the amount of historical records available. In addition, herring landings have undoubtedly fluctuated the most. Other commercially important
sh were cod (Gadus morhua), salmon and trout (Salmo spp.), flounder (Platichthys flesus), eel (Anguilla anguilla) and whitefish (Coregonus

avaretus). Different species exhibited different patterns of catch dynamics. In general, the 1880s and the 1890s can be characterized as ‘good
shing years’ for the Swedish Baltic fisheries: catches of herring and cod were high while fishing effort indices were relatively stable. Sprat was
ot represented in the catch data and may have been recorded as herring. For several species, regions and time periods, catch–effort relationship

xhibited clear coupling. However, in several cases, insufficient or lack of effort-related information hampered data interpretations. In summary,
he Swedish fisheries during the late 19th century generally exploited the same species as presently (including a dominance by clupeids), but the
elative contributions of individual species have changed.

2007 Elsevier B.V. All rights reserved.
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. Introduction

Systematic recording of fish landings in the Baltic Sea
tarted in the 1910–1920s. Many of these original source data,
or both open sea and coastal fish species at various spatio-
emporal scales, have been made available through several
cientific papers, reports and Internet websites (e.g., Winkler,
991; Draganik et al., 1996; Ojaveer, 1999; Sandahl, 2003; Eero
t al., 2007; Anon., 2006). However, quantitative knowledge of
sheries history of the Baltic Sea before the official recording

f national fisheries statistics is very scarce, and there are no
eliable biomass estimates for any fish species in the Baltic Sea
efore 1966 (ICES, 2006a). As a result it is difficult to provide a
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omplete synthesis of the ecological development of the Baltic
ea, and to document the extent of its modification over long

ime scales, as has been done for other coastal seas and estuaries
Lotze et al., 2006; Lotze, 2007).

In order to improve understanding of the development of the
altic fisheries in earlier periods, including documenting the

pecies composition of landings, and quantifying fish catches
nd their variations in different sub-basins of the Baltic Sea,
ollaboration has been undertaken between historians and biol-
gists/ecologists since 2001. The overall umbrella of these
ctivities is the Baltic Sea sub-component of the History of
arine Animal Populations Project (HMAP). One of the main

ctivities of HMAP has been to identify and recover histori-

al fisheries data which are a pre-requisite for documenting and
nterpreting long-term dynamics of Baltic Sea fish populations,
nd how these populations impacted coastal societies and vice
ersa.

mailto:henn.ojaveer@ut.ee
dx.doi.org/10.1016/j.fishres.2007.07.010
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In this study, we focus on the Swedish fisheries in the Baltic
ea. The Swedish coastline and its potential coastal fish habitat
pan almost 10◦ latitude, which in the Baltic Sea corresponds
o strong horizontal variability in both temperature and salin-
ty. As a result, the species composition of fishes exploited
y historical fisheries likely includes marine, freshwater and
igratory (anadromous and catadromous) species; their relative

ontribution to the total fishery landings likely varies spatially
nd temporally. Our archival investigations therefore focused on
ecovering data for the most important categories of fish living
n the Baltic Sea: marine (herring Clupea harengus membras,
od Gadus morhua and flounder Platichthys flesus), migratory
salmon Salmo spp., eel Anguilla anguilla and whitefish Core-
onus lavaretus) and freshwater fish (perch Perca fluviatilis and
ike Esox lucius). The Swedish data are disaggregated spatially
t county level. The relatively high spatial resolution facilitates
atitudinal comparisons of the dynamics of the fisheries (by
pecies) in various sub-areas of the Baltic Sea, i.e. the cold and
ess saline Bothnian Bay in the north to warmer and more saline
ornholm Basin in the south.

One of our main objectives is to understand the relative
oles of fishing and environmental variability on the multi-
ecadal development of Baltic fish populations during the past
00–150 years. A recent review (Sandahl, 2003) of Swedish
istorical fisheries (post-1890) concluded that fishing mortal-
ty has traditionally been disregarded as a factor that influences
sh populations, and that decreases in fish abundance are
ttributed to environmental changes. However fishing effort
ncreased and technology became more advanced particularly
n the late 19th–early 20th centuries (Bagge et al., 1994; Eero
t al., 2007; Bager et al., 2007). As a result many Baltic
sh populations may have begun to be impacted by fish-

ng in these decades and these impacts may have been large
nough to exceed those caused by natural changes in the
cosystem.

The current study, based on original data from historical
rchives and also national published sources, presents historical
wedish Baltic Sea fisheries data prior to 1914 after which time
fficial fisheries catch statistics become available. Our aim is to
uantify, describe and explain the spatio-temporal dynamics of
sh catches and effort-related indices.

. Materials and methods

.1. Data sources

Statistical records of fisheries are available in the archive
f the Royal Academy of Agriculture from 1864 onwards and
ere collected by a fisheries inspector appointed by the Royal
cademy of Agriculture. The inspector collected information
n the state of the fisheries (fish landings by species as well
s number of vessels, gear and fishermen) during visits to the
ounties. The statistical material is in many cases scarce, particu-

arly before 1874, and varies between years; most data originate
rom counties where fisheries were economically important. The
cademy summarized and published the collected material in

nnual reports and journals.

o
f
b
v

earch 87 (2007) 137–145

Some of the data gathered by the Academy’s fisheries inspec-
or were stored by the Royal Economic Societies. Even though
he Economic Societies were mainly interested in agriculture,
sheries were regarded as a subsidiary occupation in agricul-

ure and an increased interest in fisheries can be seen from the
id-19th century. This, however, only occurred in those coun-

ies where fisheries were important, e.g. along the south coast
f Sweden. During the 1880s those statistical reports became
ore regular as many Societies hired a special fishery assistant

r inspector (Hedlund Nyström, 1982).
Beside journals from the Economic Societies and the Royal

cademy of Agriculture, information was found in the Jour-
al of Swedish Fisheries, first published in 1892 as an annual
eport. One of the editors and the pioneer for the publication of
he journal was the fishery inspector at the Royal Academy of
griculture. In 1883, he published a small booklet on the fish-

ries in Sweden called Meddelande rörande Sveriges fiskerier
Lundberg, 1883) where he presented catch and fishing effort
ata from 1874 onwards.

An additional data source was the Statistical Abstract of Swe-
en (SCB), which is kept in the National Archives of Sweden.
his source is a statistical reference work which is intended to
rovide summary statistics on a broad range of conditions and
ctivities in Sweden.

Statistical information was also obtained from several books
e.g., Heden, 1905–1915; Olofsson, 1945; Wachtmeister, 1914).
he complete list of data sources used in our study is given in
ppendix A.

.2. Data conversions

Volumetric and weight units used in the fishing industry differ
ver time. In order to express landings in common units, histor-
cal volumetric and weight measurements have been compiled
MacKenzie et al., 2002) and used as conversion factors. How-
ver, when collecting additional archival material for the current
aper, two additional conversions were established. According
o herring processing practices in Västernorrland during the
ears 1889, 1912, 1913, one-third of the herring was lost by
utting during production of brined herring from fresh herring.
e used the same conversion for other years in other counties

f Sweden. To convert hectolitres of fresh herring into weight
nits, we assumed 1 hl of fresh herring weighed 100 kg (Harbitz,
993; M. Johansen, pers. comm.).

. Results and discussion

The archival documents confirm that the Swedish fisheries
xploited several fish species in the Baltic Sea during the second
alf of the 19th—early 20th century. The most important marine
pecies were herring, cod and flounder. Eel and salmon were
mongst the essential migratory species, both in terms of written
ecords and amount of landings. In addition, limited amount

f information was also available for whitefish fishery. Several
reshwater fish species (e.g., pike, perch) inhabit the Baltic Sea
ut are mainly of local importance, and therefore catch data are
ery limited for these species. Further details are given below.
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.1. Marine fish

There are only a few fish species of marine origin that are
ommercially important in the Baltic Sea. Three of them –
erring, cod and sprat Sprattus sprattus – are currently inter-
ationally assessed and managed. Herring is probably the fish
pecies the best adapted to environmental heterogeneity of the
altic Sea because it can survive and reproduce in nearly fresh-
ater conditions in river estuaries and forms several distinct

ocal populations (Jørgensen et al., 2005; Ojaveer and Kalejs,
005). Shorter or longer catch time-series for this species are
vailable in 10 counties from the northernmost (Norrbotten) to
outhernmost (Malmöhus) county (Fig. 1) starting from 1868 in
lekinge. Total landings in the Baltic (with potential contribu-

ion of unidentified catch proportion in the Øresund by fishermen
rom Kristianstad) reached 137,000 tonnes in the early 1880s.
erring landings show large fluctuations within and between

ounties, ranging annually from less than 100 kg in Norrbot-
en and Kalmar counties to ca. 130,000 tonnes in Blekinge

ounty in 1882 (Fig. 2). The mean catch per unit effort for
erring was over 40 times higher in Blekinge than in more
ortherly counties (e.g., Västernorrland, Gävleborg) indicating
elatively high herring stock size in the southern Baltic Sea at

Fig. 1. Map of Sweden with location and names of counties.
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ig. 2. Catch of herring, Clupea harengus membras, by Swedish counties from
he Baltic Sea during 1868–1913. Lower panel—landings from Blekinge county.

hese times, and specifically in the period of the 1880–1990s.
fter this period, both CPUE and catch values were generally

ower (Fig. 2). However, landings in the northern Baltic Sea
Västernorrland and Gävleborg) showed an increasing tendency
uring the 1900s. Notably, both herring landings and CPUE were
igher in Västernorrland and Gävleborg counties (Bothnian Sea)
han at Gotland Island (Baltic Proper).

The most comprehensive data related to fishing effort are
vailable for herring. In Blekinge where the majority of the her-
ing catch was taken, both the number of fishermen and nets
xhibit ca. twofold decline during 1875–1910 whereas the num-
er of boats declined slightly and the number of seines was
table (Fig. 3). All this corresponds to a substantial decline in
erring catches: significant correlations were found between her-
ing catch and all available effort-related parameters: r2 was
.56, 0.61 and 0.46 (p < 0.01) for fishermen, boats and nets,
espectively. The long-term decrease in both catch and effort in
he most important Swedish Baltic Sea fishery (i.e., Blekinge),
hile CPUE remained high, may be due to increased supply
f North Sea herring, as has been demonstrated for Russia,
oland and Germany (Coull, 1996) or alternatively, consump-

ion of Bohuslän herring as the last major herring fishery at
ohuslän (western Sweden) occurred during 1877–1906 (Alheit
nd Hagen, 1997 and references therein). Performance of Dan-
sh herring fishery at Bornholm Island during this period is
escribed elsewhere (Bager et al., 2007). In Gävleborg, fishing
ffort did not show clear trends except a decline in num-
er of full-time fishermen over time (1880–1906) whereas in
ästernorrland, the number of fishermen, boats and various
ears used decreased during 1886–1910 (Fig. 3). However, this
ecrease is slower than that seen in Blekinge. In general, the

umber of boats seems to be a more conservative measure than
ther effort-related variables in this study (i.e., number of fisher-
en and various gears used). Despite different types of fishing

ears recorded in the statistics (especially for nets), it seems that
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Fig. 3. Dynamics of the number of fishermen, boats and various fishing gears
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and Gotland whereas cod catches were very low in some nearby
counties (i.e., Kristianstad and Kalmar). Longer cod landing
time-series from Blekinge and Gotland counties indicate a gen-
eral decrease in landings after the relatively high values in
n herring fishery in three Swedish counties: upper panel Blekinge; intermediate
anel Gävleborg; lower panel Västernorrland.

he number of fishing gears employed was higher in the south
Blekinge) than in the north (Västernorrland). There tends to be
ore fishermen and boats in the north (Västernorrland) than in

he south (Blekinge). Seines were more important fishing gears
n the north than in the south. When comparing trends in landings
nd effort-related data it is evident that changes in effort explain
ignificant amounts of variation the catch dynamics in some
ounties: in addition to Blekinge (see above), relatively strong
nd significant correlation was established for the number of
shermen and herring catch in Gävleborg (r2 = 0.57, p < 0.01).
owever catch–effort relationships between all the other avail-

ble effort time-series to catch was weak and insignificant.
The Swedish archives we have investigated for the Baltic

ontain no information on sprat, even though this species is
resently one of the most abundant species in the Baltic Sea.
n some areas of Sweden (likely also during the time period of
ur archival study), it was believed that there were two kinds of
erring: the large herring (Clupea harengus) and the small her-
ing (Sprattus sprattus) and that the two size groups belonged
o the same species (Malm, 1860; Yhlen, 1867 cited in Sandahl,
003). As a result some of the herring landings may include

n unknown and variable proportion of sprat; if this is true it
s not possible to allocate the historical catches to the different
pecies. The uncertainty of the species composition of pelagic

F
B

earch 87 (2007) 137–145

sh catches in the Baltic Sea still exists and leads to uncer-
ainty in contemporary stock assessments for herring and sprat
n the Baltic Sea (ICES, 2006a). However, other historical fish-
ry records for the west coast of Sweden (Bohuslän county,
ear Gothenburg) include sprat, which was a commercially very
mportant species from at least the mid-late 19th century and
nwards (Lindquist, 1964). The absence of sprat from Swedish
altic archives could therefore represent a real lack of landings
f this species by Swedish fishermen during this time period.
his possibility seems unlikely because sprat was mentioned as
commercially important species in several localities in the NE
altic Sea in the mid-19th century (J. Lajus, pers. comm.). How-
ver, although the archival material from other Baltic countries
onfirms that both herring and sprat were caught in the same
ocality, it cannot be excluded that under ‘sprat’ small herring
as still considered (E. Tammiksaar, pers. comm.). In conclu-

ion it is not presently possible to confirm whether Swedish
shermen did not catch sprat, or whether the Baltic sprat landed
y Swedish fishermen was recorded by local inspectors as her-
ing (apparently in contrast to the fishery reporting procedure on
he west coast of Sweden).

There are two cod stocks in the Baltic Sea: western Baltic cod
n ICES sub-divisions 22–24 and eastern Baltic cod in ICES
ub-divisions 25–32. The borderline between these stocks is
ocated just west of Bornholm (Bagge et al., 1994). Reproduc-
ion areas of the eastern cod stock are confined to the southern
altic Sea, due to oxygen and salinity requirements for suc-
essful fertilization and egg development (Vallin et al., 1999).

hen cod biomass is high, the horizontal distribution expands
o the northern Baltic Proper and penetrates the large gulfs in the
ortheastern Baltic (Bagge et al., 1994; Aro, 2002). Cod fish-
ry data are available for six southerly counties starting from
868 (Kalmar county). Thus, information for the cod fishery is
ore spatially restricted than for the herring. The total annual

od catch calculated on the basis of the data available was at
ost ca. 2100 tonnes with generally higher levels in the 1880s

nd 1890s (Fig. 4). Both cod catches and catch fluctuations were
otably lower than those of herring. Highest catches over time
ere taken in two southern and southeastern counties—Blekinge
ig. 4. Catch of cod, Gadus morhua callarias, in Swedish counties from the
altic Sea during 1868–1913.
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ig. 5. Dynamics of the number of fishermen, boats and various fishing gears
n cod fishery in Blekinge county during 1882–1910.

he 1880s and 1890s (Fig. 4). This temporal pattern is simi-
ar to that seen for herring. Cod landings were higher in the
outh than the north (Västernorrland). Effort-related data (num-
er of fishermen, boats, hooks and nets) are available only for
lekinge county for years 1882–1910. The numbers of fisher-
en and “flounder nets” used in cod fisheries have generally

ecreased, whereas the numbers of boats and hooks fluctuated
ithout trend. The decline in both fishermen and ‘flounder nets’

oincided with the decline in cod catches (r2 = 0.73 and 0.51,
espectively; p < 0.01); catches varied independently of the num-
er of boats and hooks (Fig. 5).

Flounder was another common species landed by Swedish
shermen but it was economically less important than her-
ing or cod. Catch statistics for flounder are available only for
hree southeastern and southern counties (Gotland, Kalmar and
lekinge) starting from 1883 in Blekinge. Flounder landings

eached 440 tonnes and annual catch dynamics do not show clear
rends as was apparent for herring and cod. Catches of flounder
ere notably smaller than for cod and herring. Long-term catch

rends in the three countries are not unidirectional because there
as an increase in Kalmar and Gotland counties but a decrease

n Blekinge. Similar to herring and cod, the highest landings
f flounder occurred in Blekinge county (Fig. 6). Although the
umber of “flounder nets” registered under and used for the
od fishery is available (Fig. 5), no reliable effort-related data is

vailable for Swedish flounder fishery in the Baltic Sea: these
flounder nets” probably had a different design from the cod nets
ut whether and to which extent they were also used in flounder
sheries remains unknown.

ig. 6. Catch of flounder, Platichthys flesus, in Swedish counties from the Baltic
ea during 1883–1913.
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.2. Migratory fish

Baltic salmon spawn in rivers draining to the Baltic Sea and
his group of populations (i.e., those spawning in rivers east
f 13◦E) is assessed and managed internationally (ICES, 1979,
006b). Historically, Baltic salmon stocks started to decline in
he mid-19th century when German salmon begun to disappear.
his decrease has been especially fast since 1940 where there
as a rapid hydroelectric power production and most of Swedish

ivers were dammed. In addition, pollution and M74 syndrome
ave contributed to further decline of salmon stocks. Prior these
erious human interventions, salmon spawned in 60–70 rivers,
0 of which were Swedish rivers flowing into the Gulf of Both-
ia (Karlsson and Karlström, 1994). To start compensating for
he loss of natural populations (ca. 20-fold decrease since the
eginning of the 20th century) stocking of alevins was initiated
s early as the 1860s and the first smolt releases were made ca.
950 (Karlsson and Karlström, 1994). Currently the majority of
atches is based on survival of artificially released salmon.

Until the end of the 19th century, salmon were mainly caught
hile ascending rivers to spawning areas and also in the open
altic Sea; offshore drift gillnet fishing for salmon in feed-

ng areas intensified remarkably after the 1940s (Karlsson and
arlström, 1994). The original archival catch records presented

n this study – since the 1870s in Kristianstad and Blekinge
ounties and since the late 1880s in Västernorrland county – sug-
est a substantial decline of salmon catches in all three counties
Fig. 7). In Blekinge and Västernorrland, which contain major
pawning rivers for Baltic salmon, and therefore play an impor-
ant role in the salmon fishery in Sweden, the decrease in catches
etween the 1880–1890s and the 1900–1910s was on average
ourfold. However, ‘salmon’ may have been used not only for
almo salar but also for trout Salmo trutta in historical doc-
ments (K. Awebro, unpubl. data). Therefore, it is impossible
o make reliable differentiation between these two species in
istorical catch records.

Eel, whose stock size in the Baltic Sea is based on immi-
ration from reproduction areas in the Sargasso Sea, has been
he subject of targeted fisheries in the Baltic Sea region at least
lready from the Neolithic period (Lõugas, 1999). Eel landings

ata allow establishment of long-term time-series for five coun-
ies in southeastern and southern Sweden (Gävleborg, Gotland,
almar, Blekinge, Kristianstad and Malmöhus). In addition,

ome data for individual years (“snapshot” data) are available

ig. 7. Catch of salmon, Salmo salar, in four Swedish counties from the Baltic
ea during 1874–1913.
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ig. 8. Catch of eel, Anguilla anguilla, in Swedish counties from the Baltic Sea
uring 1874–1913.

rom northern counties (Västernorrland and Gävleborg). The
otal catch in these counties shows a clear increasing trend over
he period studied with the highest catch of over 700 tonnes
aken during 1911–1912 (Fig. 8). In all counties in the south-
ast and south, eel landings clearly show an increasing trend and
n most cases, eel catches are substantially higher in the south
nd southeast than in the open (Gotland) and northen Baltic
Gävleborg). Fishing effort-related information is available for
wo southern counties—Blekinge (1880–1910) and Kristianstad
1874–1883). Traps and spears were used in eel fisheries, and
he number of traps used exceeded that of spears in all years we
ave data for. The use of spears was prohibited in the 20th cen-
ury. While the number of fishermen and boats was relatively
table over time, the number of fishing gears, and especially
f traps, increased substantially in Blekinge (Fig. 9). All the
atch–effort relationships were statistically significant (r2 was
.43, 0.28, 0.60 and 0.37, respectively for fishermen, boats, traps
nd spears; p < 0.05).

European eel catches in the Baltic Sea have exhibited a con-
inuous decrease since 1955 (HELCOM, 2002); presently the
pecies is severely depleted and qualifies for the IUCN Red
ist of Endangered Species (ICES, 2006c). The reasons for the

ow stock status include exploitation, barriers to migration (e.g.,
ams, intakes and turbines), disease and parasites. A recent
roposal for eel management policy includes a recovery plan

ith low fishing quotas and other restrictions (ICES, 2006c). If

his policy was implemented and environmental conditions (e.g.
ccess to high quality river habitats) were improved, populations
ould potentially recover in the coming decades.

ig. 9. Dynamics of the number of fishermen, boats and various fishing gears
n eel fishery in Blekinge county during 1880–1910.
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ig. 10. Catch of whitefish, Coregonus lavaretus, in Swedish counties from the
altic Sea during 1883–1913.

In the Baltic Sea, the European whitefish is represented
y three forms: the sparsely rakered sea-spawning whitefish,
he sparsely rakered anadromous whitefish and the higher
aker count whitefish of the eastern Baltic Sea (Sõrmus and
urovski, 2003). The largest sea-spawning whitefish populations

nhabit the Gulf of Bothnia (Lehtonen, 1981). Long-term data
eries for the whitefish catches are available for three counties
Blekinge, Kalmar and Västernorrland) and fragmentary data
xist for three northern counties (Norrbotten, Västerbotten and
ävleborg). The data series for 1883–1913 suggests an increase

n catches until the mid-1890s, when total annual landings were
a. 60 tonnes, and a decline afterwards (Fig. 10). Except for a sin-
le catch estimate for Norrbotten county (ca. 80 tonnes), annual
andings by counties are low and rarely exceed 35 tonnes. A
ew available landing figures for the two northernmost counties
Norrbotten and Västerbotten) indicate that whitefish catches
re likely substantially higher in the north than in other counties
nd therefore, the total annual landings might be substantially
nderestimated. Ten-year dynamics of fishing effort-related data
ndicates ca. threefold increase of the number of fishermen and
oats in Västernorrland (from 1886 to the early 1890s) and a
light decline afterwards while the number of gears remained
elatively stable (Fig. 11). The general increase in whitefish
atches in this county until the mid-1890s was probably due
o increasing fishing effort (r2 between catch and the number
f big fykes and seines 0.77 and 0.68, respectively, p < 0.01),

nd was likely too high to be biologically sustainable. However,
ffort data are not available for later years, and in some areas,
hen available, are given jointly for perch, pike and whitefish

ig. 11. Dynamics of the number of fishermen, boats and various fishing gears
n whitefish fishery in Västernorrland county during 1886–1913.
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ig. 12. Catch of pike, Esox lucius, in three Swedish counties from the Baltic
ea during 1889–1913.

sheries (e.g., Blekinge). As a result, the influence of fishing
ffort on whitefish landings is difficult to quantify reliably.

.3. Freshwater fish

In the archival documents, fish landing data from marine
nd freshwater environments were kept separately. Thus, all the
atch data for freshwater fish included in the current study origi-
ate solely from catches made in the Baltic Sea (i.e., catches from
wedish rivers and lakes are excluded). Freshwater fish inhabit

he Baltic Sea mainly in coastal areas, and their importance in
he total Baltic fisheries is low (the share of landings by all fish
pecies other than herring, sprat and cod in the Baltic marine
rea is <10% of landed biomass; HELCOM, 2002) but socio-
conomically important at regional scale. All freshwater fish
re managed nationally or locally in the Baltic Sea. There exist
everal recently completed or ongoing research and assessment
ctivities at various levels (e.g., Adjers et al., 2001; HELCOM,
006; ICES, 2005, 2006d) which form scientific basis for man-
gement advice.

For Swedish fisheries during the given time period, catch
nd effort-related data are rather limited: some data are avail-
ble for pike and perch. The catch data for pike in Blekinge,
almar and Gävleborg counties for 1889–1913 suggest that total

atch increased until the end of the 1910s with one single very
igh catch peak (226 tonnes in 1906) but all other annual land-
ngs remained below 150 tonnes. The limited data also suggest
hat pike landings were higher in the south (warmer but more
aline conditions) than in the north (colder, but less saline water)

Fig. 12). Effort data are too fragmental to evaluate trends or data
ariability at annual scale.

Perch landings time-series were established for Kalmar and
lekinge for 1889–1913 and snapshot data exist after 1901 for

ig. 13. Catch of perch, Perca fluviatilis, in four Swedish counties from the
altic Sea during 1889–1913.
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ästerbotten, Gävleborg and Malmöhus. Total catch exceeded
50 tonnes only once (1894). After high values in the 1890s and
arly 1900s, catches declined afterwards. The spatial pattern of
erch catches indicate that more saline conditions in the south-
est and harsh climate regions in the north (i.e., Malmöhus and
ävleborg) are characterized by lower catches than intermedi-

te regions; the difference in landings between the extreme and
ntermediate counties may be as high as two orders of magnitude
Fig. 13).

. Conclusion

Our historical fisheries investigations have identified and
ecovered several new catch and effort data series for the
wedish Baltic fisheries extending from the northernmost to the
outhernmost regions. These data have revealed the species com-
osition and magnitude of landings, as well as the development
f fishing effort and use of various gears. Landings were dom-
nated (in biomass) by herring (possibly including an unknown
roportion of sprat), cod and flounder. Migratory and fresh-
ater species comprise smaller proportions of total landings.
almon and eel landings were much higher than in the early
000s, and wild populations of these species in the Baltic are
resently very low. Our comparison of historical catch and effort
ata shows that for several species, counties and time periods,
andings significantly co-varied with effort indicators, but that
n other circumstances this coupling was absent or impossible
o evaluate because of limited availability of effort-related data.

hether the fishing effort was sufficient to affect local abun-
ances of the different species is however unclear, and would
equire additional data (e.g., catch and effort data for other areas
f the Baltic which are occupied by individual populations and
pecies) and analysis. These data demonstrate potential levels
f historical abundance and baselines for population recovery,
nd allow geographic comparison of the importance of fisheries
n the Baltic (e.g., for herring and cod) with fisheries in other
reas (e.g., Bohuslän in western Sweden, Limfjord in Denmark
nd the North Sea).
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ppendix A

List of sources used

. Archives: National Archive of Sweden
• Kungliga Lantbruksstyrelsen: 420163.02 Kungl. Lant-

bruksstyrelsens fiskeribyrå med föregångare. HIb Fiskeris-
tatistik, olika slag av fisken.

• Bidrag till Sveriges officiella statistik. Kungl maj: ts
befallninghavfande femårsberättelser: jemte sammandrag
1856/1860, 1863–1912. Stockholm 1863–1912.

. Journals and Annuals
• Blekinge läns kungliga hushållningssällskaps tidskrift.

Karlskrona 1867–1914.
• Ekonomisk quartalskrift för Blekinge län. Karlskrona

1852–1865.
• Gotlands läns kungliga hushållningssällskaps verksamhet.

Visby 1834–1902.
• Gävleborgs läns kungliga hushållningssällskaps tidskrift.

Gävle 1861–1887.
• Gävleborgs läns kungliga hushållningssällskaps handlin-

gar. Gävle 1888–1902.
• Kalmar läns södra kungliga hushållningssällskaps tidning.

Kalmar 1839–1841.
• Kalmar läns södra kungliga hushållningssällskaps han-

dlingar. Kalmar 1842, 1858, 1873–1897.
• Kalmar läns södra kungliga hushållningssällskaps peri-

odiska skrift. Kalmar 1869–1914.
• Kristiansstads läns kungliga hushållningssällskaps

förhandlingar. Kristianstad 1860–1885.
• Malmöhus läns kungliga hushållningssällskaps handlin-

gar. Malmö 1868–1870.
• Malmöhus läns kungliga hushållningssällskaps kvartal-

skrift. Malmö 1972–1914.
• Stockholms läns kungliga hushållningssällskaps handlin-

gar. Stockholm 1858–1864.
• Stockholms läns kungliga hushållningssällskaps tidning.

Norrtälje 1875–1914.
• Uppsala läns kungliga hushållningssällskaps handlingar.

Luleå 1861–1889.
• Västerbottens läns kungliga hushållningssällskaps tid-

skrift. Umeå 1866–1889.
• Västerbottens läns kungliga hushållningssällskaps han-

dlingar. Umeå 1911–1913.
• Västernorrlands läns kungliga hushållningssällskaps han-

dlingar. Härnösand 1850–1866.
• Kungliga Lantbruksakademiens tidskrift. Stockholm

1862–1876.
• Kungliga Lantbruksakademiens handlingar och tidskrifter.

Stockholm 1877–1914.
• Svensk fiskeritidskrift. No. 1 (1892)–23 (1914).
. Published sources (incl. books)
• Anon., 1915–1916, Uppsala läns kungliga

hushållningssällskap 1815–1915. Uppsala.
• Anon., 1939, Kristianstads läns kungliga

hushållningssällskap 125 år. Kristianstad.

I

I

I

earch 87 (2007) 137–145

• Bring, S., 1947, Stockholms läns och stad
hushållningssällskap 1847–1947. Stockholm.

• Hellström, P., 1902, Norrbottens läns
hushållningssällskaps femtioårsberättelse för 1850–1900.
Luleå.

• Hilldoft, E., 1911, Kalmar läns södra kungliga
hushållningssällskap 1811–1911. Kort historik. Kalmar.

• Ihre, M. F., 1841, Berättelse om Gotlands läns nu
femtioåriga hushållningssällskap. Visby.

• Johnsson, P., 1930, Kristianstads läns
hushållningssällskaps historia. Lund.

• Norbottens läns hushållningssällskap 1850–1950. Min-
nesskrift, 1950, ed. Wanhainen, Anjou, Arwidsson. Luleå
1950.

• Sprinchorn, C.K.S., 1922, Malmöhus läns
hushållningssällskaps historia. Lund.

• Stjernquist, O., 1897, Stockholms läns
hushållningssällskaps verksamhet 1847–1896. Arkivs-
tudier. Stockholm.
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javeer, E., Kalejs, M., 2005. The impact of climate change on the adaptation

of marine fish in the Baltic Sea. ICES J. Mar. Sci. 62, 1492–1500.
javeer, H., 1999. Exploitation of biological resources of the Baltic Sea by

Estonia in 1928–1995. Limnologica 29, 224–226.
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