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ABSTRACT

The general view in Swedish historiography of an inherent conflict between
iron-making and the practice of slash-and-burn is questioned on the basis of this
palaeoecological case study of repeated slash-and-burn cultivation from the
fourteenth to the seventeenth centuries in the mining district of central Sweden.
An alternative thesis of a mutual association between iron-making and the
practice of slash-and-burn is put forward. Deliberately used by the mining
peasant, slash-and-burn was a way to turn forest resources into cereals, animal
fodder and charcoal for iron-making. However, the initial practice of slash-and-
burn ceased after c. 400 years, when competition for forest resources arose due
to the scarcity of local forest. The new situation seems to have brought about
changes in land use from slash-and-burn cultivation to field cultivation and a
meadow-field-rotation system. This study also shows that the practice of slash-
and-burn and its relationship to the use of forest resources may be crucial for
understanding the historical relationship between iron production and agricul-
ture in the Swedish mining district.
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INTRODUCTION

In legislation from the seventeenth and eighteenth centuries, the Swedish Crown
presented a negative opinion about the practice of slash-arditvueation to

the iron-making industry.Foresters have strengthened this attitude; slash-and-
burn destroyed the forest§.ogether, these ideas have given significant backing

to a more general view of an inherent conflict between iron-making and the
practice of slash-and-burn. This viewpointis mainly based on the following lines
of reasoning: The pre-industrial and early industrial production of iron was
dependent on large quantities of wood and chaPdodérior transportation, e.g.

an undeveloped road system, exposed local forest resources to intensive exploi-
tation. Any other activity that was competing for forest resources was seen as a
threat to iron production. The practice of slash-and-burn cultivation was one of
these activities, since itinvolved cutting down trees before burning the wood that
otherwise could have been used for iron production. In this article, the notion of
an in-built conflict is challenged, and in its place we suggest a beneficial
relationship between iron-making and the practice of slash-and-burn.

Iron production has been animportant part of the Swedish economy for along
time. During the thirteenth to fifteenth centuries, iron-making became concen-
trated in the Bergslageriorest region in central Sweden, where the required
natural resources —iron ore, wood and water power —were found. The production
of iron increased gradually from this period and in the seventeenth and eight-
eenth centuries Sweden became a major producer and exporter of iron in
Europe’ For example, the export of iron increased from some 11,000 metric tons
in 1640s to almost 18,000 metric tons in 1650s, and furthermore to 27,000 metric
tons around.p. 1700. At that time, iron made up about three quarters of the total
value of Swedish exports. During the second half of the eighteenth century, the
average export of iron was 45,000 metric tons.

Because of itsimpact on the national economy, the Swedish Crown paid great
attention to iron production and supported it through various laws and regula-
tions, especially in the seventeenth centubfany of the regulations were
concerned with the rationing of the forest resources, as substantial quantities of
wood and charcoal were needed to maintain or increase iron production. For
instance, starting in the first half of the seventeenth century, the different steps
in the iron-making process were geographically separated to avoid local deple-
tion of the forest. The first two steps — mining and smelting — were located in
the mining district Bergslagen, while the third step — the forging of pig iron into
bar iron —was designated to ironworks in the regions around Bergslagen. In the
same spirit, the Crown regulated the deliberate cutting and burning of the forest.
The practice of slash-and-burn, which did not aim at clearance for new,
permanent fields, was locally prohibited in parts of the mining district as early
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as the 1570%. Legislation became more and more rigorous over the course of
the following century, and the restrictions did not ease up until the mid-
eighteenth century.

In Bergslagen, iron production was mainly carried out by mining peasants.
In addition to iron-making, they worked with agriculture, including both cereal
cultivation and animal husbandry. A few palaeoecological studies from the
region show how the cultivation of cereals (barley and rye, probably on
permanent fields) together with forest grazing was initiated around the ninth to
thirteenth centurie¥, a timing which coincides with that suggested for the start
of mining!® The anthropogenic impact on the forest vegetation was intensified
successively, especially during the seventeenth and eighteenth centuries, but no
major land use alterations are implied from the palaeoecological studies. The
same development is seen in archaeological investigdtiormgether the
palaeoecological and archaeological studies suggest that iron-making was a
fundamental factor behind the colonisation of the region. Although the historical
bond between iron-making and the agrarian economy is often recdgrirdd
even said to be fundamental for the socio-economic stability of the région,
hardly anything is known about the relationship between thé’t@ould the
practice of slash-and-burn, even though considered to be negatively connected
with iron-making, be one of the keys to understanding this relationship? The
great concern of the Crown about the consequences of slash-and-burn on iron-
making implies an extensive practice of this type of agrarian land use. Although
some historical records exist about burning the slash for rye cultivation after the
production of charcoaf, there are no clear indications in the palaeoecological
studies from the region that slash-and-burn has been praétised.

The aim of this article is to examine local agrarian land use and its relation
to iron-making in a long-term perspective. While the importance of iron-making
is well established through archaeological and historical records, the use of local
pollen analysis is the most beneficial method to investigate early agricultural
development. On the basis of a case study of repeated slash-and-burn cultivation
from the fourteenth to the seventeenth centuries in the Swedish mining district,
we want to question the general view of an inherent conflict between iron-
making and the practice of slash-and-burn. We put forward an alternative thesis
about a mutual association between the two. Furthermore, the following ques-
tions are discussed: Was slash-and-burn practised in a way that would have
restricted the forest resources used for charcoal production and thereby endan-
gered the production of iron? What agrarian land use was practised in combina-
tion with slash-and-burn cultivation? What was the state of the forest when the
Crown prohibited the practice of slash-and-burn in the seventeenth century; was
it overexploited or was it well preserved? What agricultural changes, if any, took
place when the practice of slash-and-burn was forbidden?
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STUDY AREA AND METHODS

The village Persbo is situated in the parish of Ludvika in the north-western part
of the mining district Bergslagen (Figure 1). The landscape is characterised by
a hilly topography and numerous lakes. Scots piieus sylvestrid..) and
Norway spruceRicea abiegL.) Karst.) are the most important tree species, but
deciduous trees, such as alddn(isspp.), asperPopulus tremuld..) and birch
(Betulaspp.), are also present. Persho is mentioned for the first thme 539

when two farms are recorded in the taxation book of Dalarna; no older
documentation about Persho extiron-making from the sixteenth to eight-
eenth centuries is well manifested in historical documents, and is also seen
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FIGURE 1. Location of Persbo in Ludvika parish, central Sweden. The sampling site of
the peat profile[{) and the three transects (T1, T2, T3) are marked.
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through archaeological remains in the landséafagether they confirm the
importance of iron-making in Persbo. However, agrarian remains, especially
from the seventeenth to nineteenth centuries, are also common. A few, among
them a stone wall or fence dated to the thirteenth to fifteenth centuries, have been
subjected to archaeological investigattén.

For a palaeoecological study of the agricultural land use history of Pershbo,
pollen analysis was performed on a peat profile from a small mire on the border
of the in-fields and the forest (60°12'N, 15°15'E; Figure 2). Pollen analysis is one

500 m

FIGURE 2. A copy of the Persbo map from privatisation of the in-fields in 1806 (Carlsson
and Sandberg 1996). The western part was mainly fields (areas marked with dots) or
meadows and pastures,f with scattered fields. The unmarked, elongated area in the
middle of the map is the cattle path. It was used to take the cattle from the farmsto the forest
pastures north of the village. The sampling site of the peat profjleafd the three
transects (T1, T2, T3) are marked. The transect T2 runs across the cattle path, while the
transect T3 passes Schisskolningen, which was part of the forest of the village Nedre
Persbo.
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of the most important methods for studying the vegetation history, including the
land use history, of an ar&aThe method is based on the continuous accumu-
lation of pollen in peat or mor hunté©ver hundreds of years and on the
correspondence between the vegetation and the pollen assemblage at a given
period of time. Changes in the vegetation, due to natural disturbances or human
impact, are indicated by altered pollen assemblages. The size of the sampling site
determines the land area represented in the pollen arfalysis. mire of Persbo,
which is a moist depression of about80 m surrounded by morainic ridges
(Figure 3), receives a significant proportion of the pollen from the wind-
pollinated tree species found within a few hundred metres of thémii@len
from the ground vegetation, e.g. dwarf shrubs, herbs and grasses, is derived from
an even smaller area due to it being shed close to ground level. Pollen analysis
is here combined with the analysis of charcoal particles. The charcoal particles
are regarded as indicating fires in the vicinity of the mire. Just as in the case of
pollen analysis, the size of the sampling site determines the land area represented
by the charcoal particle analygisAdditionally, the size of the particles
themselves also provides information about the source area; the larger the
fragments, the closer to the site their area of offgin.

A peat profile 50 cm in depth was sampled from the mire in Pétsbrom
the profile, 1-cm-thick samples were cut out and analysed for both pollen and

FIGURE 3. The mire where the peat profile was sampled in Persbo (Photo: Emanuelsson).



179
MEDIEVAL SLASH-AND-BURN CULTIVATION

microscopic (50-50Qm) and macroscopic (>5@0m) charcoal particles. For

the pollen analysis, microscope slides were prepared using standard methods,
i.e. treatment with KOH and acetolysis, and mounting in safranine-stained
glycerine®® The general keys of Beug, Moore and Webb and Meaiewere

used for the identification of the pollen typésee Figure 4 for the Latin names

of pollen taxa. The number of microscopic charcoal particles on the pollen slides
was also registered. The percentage frequencies of each pollen type were
calculated on the basis of the total terrestrial pollen sum including sedges, i.e.
500-700 pollen grains, for each sample, whereas the percentage of microscopic
charcoal particles was calculated on the basis of the sum of terrestrial pollen plus
the number of charcoal particles at each level. Pollen types which occur in low
frequencies and are not relevant for the interpretation have been omitted from the
diagram. The number of macroscopic charcoal particles was counted after
treatment with diluted KOH and by using a stereo microscope with low
magnification®? The age determination of the peat stratigraphy was made by
14C-analysis of two bulk samples (Table I).

Table |. Thé“C-dates and calibrated ages from the peat sample from Persbo. The analyses
were made by the Angstrom Laboratory at Uppsala University. The calibrations were
made with the programme Calib 4.2 (revised version of Calib 3.0; Stuiver and Reimer
1993). The age ranges obtained from intercepts are given.

Laboratory Depth 14C ages.r. Calibrated Calibrated
code (cm) AD.ageatd AD.ageat®d
Ua-13305 35-36 340+50 1475-1640 1442-1656
Ua-13306 39-40 610+55 1298-1405 1283-1428

The stratigraphical analyses provide the temporal variation of changes in
vegetation and agrarian land use. In addition, the spatial variation was studied
through pollen analysis of a series of soil samples taken along transects,
following the strategy of SegerstréfhSample preparation and analysis were
made using standard methods (see above), however including preparation with
HF 34 By means of this type of analysis, the spatial distribution of the most recent
cereal cultivation in the surroundings of the Persbo mire can be detected; earlier
occasions of cultivation are obliterated by the last one, due to the destruction of
the older pollen by soil mixing, humus consuming fires and humus decomposi-
tion.
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RESULT AND INTERPRETATION

The result of the analyses from the Persbo peat profile is presented in Figure 4.
Thelocalland use history, as interpreted from the pollen diagram, comprises four
major phases (I-1V); phase Il is further divided into four parts (lla-1ld). The
chronology of the land use history is based on the"if@alates (Table I). The
beginning of phase Ill, at a depth of 22.5 cm, is approximated to aboiv00

on the basis of thEC-dates and the estimated rate of peat accumulation.

Phase I: Closed forest before the initiation of agriculture

The boreal forest trees — alder, birch, pine and spruce — dominated the forest
around the mire in Persbo, while species such as hazel and sallow occurred
sparsely. The ground flora of herbs and grasses was scarce during this period.
The presence of charcoal particles is probably due to natural wildfires but,
according to the diagram, these fires did not alter the vegetation substantially.
The high portion of fern spores, together with the actual pollen assemblage,

& Persbo, Ludvika parish,
& s Dalarna
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FIGURE 4. Percentage pollen diagram analysed from the peat profile from Persbo. From
the left: calibrated'C-dates (b); depth scale; charcoal particles >%00 as the number

of particles per gram peat (dry weight); charcoal particles 50pfD@s percentage;
individual pollen types and sum curves of the major pollen and spore groups; the major
vegetation phases mentioned in the text. Black fields represent the percentage of each
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indicates that the forest was closed and not subjected to human acfvities.
However, this pollen analysis which represents the local situation at Persbo
cannot exclude that humans were present in the region.

Phase lla: The establishment of agriculture in the fourteenth century

The closed forest gave way to a partly open, partly forested agrarian mosaic
landscape. Cereals, mainly rye, appear in the pollen diagram at the same level as
grasses and herbs associated with agriculture, i.e. apophytes, appear or increase
distinctly. The forest was cut and burnt before the cultivation of rye for one or

a few years in the clearings, as indicated by the decline in tree pollen and the
presence of charcoal particfésThe absence of weeds growing on manured
fields, e.g. species of the goosefoot family, supports the interpretation that slash-
and-burn cultivation, rather than cultivation on permanent fields, was prac-
tised®” After rye cultivation, the clearings were probably used as meatiows;

this is seen in the high proportion of grass potfeday-making was succeeded

by grazing in the former cleared areas, which were becoming overgrown with
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pollen type and grey fields the A@xaggeration of the percentage values. Note the
estimated date given for phase Ill. Also note that the numbers of charcoal particles
>500um in fact exceed 500 per gram peat (dry weight) for the two highest values in the
diagram (marked with asterisks).

Analyst: U. Segerstrom
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shrubs, e.g. birch and willow. When rye cultivation and hay-making ceased in
the close vicinity of the mire, which is implied by declining frequencies of rye
and grass pollen, the forest recovered slightly. However, it was not only in the
slashed-and-burnt area that hay-making and grazing were practiced. The damp
part of the mire itself was most likely used for sedge hay produ€titime sharp
increase in sedge pollen suggests that the water flow has been manipulated, the
bog-mosses have been removed and the cattle have been kept away from the
mire, so as to maximise hay producttdhe cattle were grazing in the forest
where herbs and grasses grew beneath the semi-open tree canopy. Especially the
spread of juniper and sheep’s sorrel could have been favoured of grazing and
trampling by the domestic animafssince they reject such spiney and unpalat-
able plants.

Phases IlIb — Ild: The continuation of agriculture with repeated slash-and-
burn cultivation

This similar set of changes in the pollen assemblages reoccurs three times: The
forest was cut down, which is seen as a decrease in the tree pollen, and burnt; rye
was cultivated in the clearing, seen as an increase in cereal pollen; the former
cultivated area was used as meadows, seen as an increase in grass pollen, and as
pastures; after which the forest returned (Figure 5). Using the estimates of the
rate of peat accumulation, the duration of each sequence is approximately 80-100
years. Thisinterpretation agrees with historical records of known slash-and-burn
cycles® The continual occurrence of rye pollen in the diagram suggests that
slash-and-burn cultivation was practised at several places in the forest, while the
slightly higher peaks in rye pollen represent the local land use within a few dozen
metres'* For the period of time represented by land use phase Il, the forest was
increasingly reduced due to the land use activities in the area, and by phase lid,
the portion of trees was noticeably low. The clear pattern of vegetation changes
asseeninthelanduse phases llaand llbis somewhat distorted later on, especially
in phase lld. This is most likely the result of two factors, which act in conjunction
with each other. Firstly, the increased openness of the forest around the sampling
mire allowed pollen from a larger area — and thereby more diverse vegetation —
to be deposited in the peatSecondly, the land use may have become more
varied with some other form of cultivation, e.g. on fields, in the area.

Phase llI: The stabilisation of agrarian activities around. 1700 (estimated
date)

The obvious successions of trees, rye and grasses ceased at the same time as the
proportion of charcoal particles decreased, and that of cereals, such as barley,
increased. Together, these indicate the end of the slash-and-burn practice in the
forest of Persbo and the expansion of another form of land use. The fact that
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FIGURE 5. Simplified percentage pollen diagram from the peat profile from Persbo. Only
the pollen curves for trees, cereals, and grasses are shown. For further information about
the pollen diagram, see Figure 4.

barley and other cereals became more frequent, and that goosefoot species are
present suggests that cultivation took place, at least partly, on manured, perma-
nent fields'® However, it is also possible that cultivation of cereals occurred on
scattered fields, of short duration, in the grass meadows. This type of short-term
cultivation and long-term fallow, in Swedish calladibruk or koppelbrukand
henceforward called meadow-field-rotation, is known from historical records
from Bergslagel’ Small plots in the meadow were dug up or ploughed,
manured and sown with seeds for a few years before they turned into meadows
again. This gave a harvest of cereals as well as improving grass production. The
high frequency of grass pollen and the presence of weeds support this interpre-
tation?® Forest grazing continued as before, although juniper benefited even
more by the reduced use of fire when the practice of slash-and-burn ceased.
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Phase IV: The reduction of agriculture and re-growth of the forest
approximately in the nineteenth and twentieth centuries

The pollen frequencies of species such as juniper, sorrels, cereals, grasses and
sedges decline and, at the same time, the proportion of tree pollen increases. This
is interpreted as the end of the agricultural use of the forest and the mire. The
coniferous forest returned on the drier ridges, while the mire was overgrown with
e.g. alder, birch and willow. The little remaining pollen of apophytic herbs and
grasses most plausibly originates from relict plants in the forest or from the in-
fields of the village that are still in use for agriculture at end of the twentieth
century.

The spatial distribution of cereal cultivation

The soil pollen analysis of three transects shows the spatial variation of land use
in Persbo. How widespread were the types of land use, e.g. slash-and-burn

Transect T1
Persbo
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FIGURE 6. Percentage pollen diagram along transect T1 at Persbo. The scale on the left-
hand side shows the horizontal distribution of the samples, beginning in the northern part

of the transect. Only the sum curves of the major pollen groups and the curve for grasses
are shown. Possible areas of cereal cultivation are marked with asterisks. For further
information about the pollen diagram, see Figure 4. Note that there are no temporal

records of vegetation in this diagram.
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cultivation and meadow-field-rotation, recognised in the peat stratigraphy? The
result from transect T1 in the north of the village very close to the mire (Figure

2) illustrates a landscape with cultivated land and open forest (Figure 6).
Throughout the transect trees were common together with herbs and grasses. On
the basis of these pollen samples, there are three possible areas along the transect
where cereals have been cultivated. The presence of pollen of barley, weeds and
grasses suggest that the cultivation was on either manured, permanent fields or
scattered fields in the grass meaddWsransect T2 is situated partly in the in-
fields and partly on the cattle path, marked on the map from 1806 (Figure 2). The
pollen analysis results suggest an open landscape influenced by cultivation and
grazing (Figure 7). There are two potential areas where cereals may have been
cultivated, one of which has also been excavated archaeologfcBlbh the
analysis and the excavation suggest that the areas were manured fields, either
permanent or part of the meadow-field-rotation system. Transect T3, which is
the longest and runs west-east in the northern part of the village (Figure 2), passes
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FIGURE 7. Percentage pollen diagram along transect T2 at Persbo. The scale on the left-
hand side shows the horizontal distribution of the samples, beginning in the eastern part
of the transect. Possible areas of cereal cultivation are marked with asterisks. For further
information about the pollen diagram, see Figures 4 and 6.
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mainly through the forest, but still demonstrates a highly cultivated landscape
(Figure 8). Pollen from cereals are present in every sample. However, there are
some indications, such as differences in the herb species, that the western section
of the transect represents slash-and-burn-cultivation while the cultivation in the
eastern part took place on permanent figlds should be noted that the soil
pollen analysis of the three transects represents the most recent occasion of
cultivation?? i.e. the period of field cultivation and meadow-field-rotation in
phase Il in the pollen diagram from the mire (Figure 4), rather than the period
of intensive slash-and-burn cultivation in phase Il. However, no field cultivation
has taken place after the last episode of slash-and-burn cultivation in the western
part of transect T3. Taken together, the soil pollen analysis of the three transects
gives the impression that the influence of human activities was highly extensive
in Persbo.

Transect T3 ..
Persbo ]
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Analyst: U. Segerstrom T e [ e
750 20 40 60 80 20

FIGURE 8. Percentage pollen diagram along transect T3 at Persbo. The scale on the left-
hand side shows the horizontal distribution of the samples, beginning in the western part
of the transect. For further information about the pollen diagram, see Figures 4 and 6.
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DISCUSSION

The choice of slash-and-burn cultivatian. 1300

The overall aim of this article is to examine the connection between the local
agrarian land use and iron-making, with special emphasis on the production of
charcoal. The result from the case study of Persbo in the Swedish mining district
suggests aninitial 400-year-period of slash-and-burn cultivation. On the basis of
this result, we challenge the general view of an in-built conflict between iron-
making and slash-and-burn cultivation by presenting an alternative perspective
—the mutual relationship between these two. The benefits of the relationship are
illuminated by the following course of practices: A forest area was cleared of
trees, which, having been felled, were left on the ground to dry for a year or two.
The slash, tree trunks and the ground were burnt early in the summer. After the
removal of the charred tree trunks and branches, cereals, preferably rye, were
sown inthe ashes. The slash-and-burn cultivation did not suffer from the removal
of the wood, since the main source of nutrients were the ashes from the burnt mor
humus?® instead the cultivation and harvest, as well as the hay-making which
followed were made easi&rThe trunks, which had been superficially charred
but not completely destroyed by the fire, were used for charcoal production in
kilns. Supposedly, this charcoal, produced from pre-charred wood, was impor-
tant for the production of high quality forgeable iron, as it was low in phosphor,
because of the previous destruction of the highly phosphorous twigs ariel bark.
Given that slash-and-burn cultivation was practised for a few hundred years
simultaneously with the production of iron, it seems plausible that slash-and-
burn practice and iron-making acted in symbiosis rather than as competitors.
Additionally, the slash-and-burn area, which was used consecutively as meadow
and pasture, contributed with fodder for animal husbattdfwus, slash-and-
burning appeared to be a method by which, without any extra effort, the forest
could be turned into cereals, animal fodder and charcoal for iron-making.

We consider this system of land use practices as a deliberate choice by the
people who settled in Persbo in the fourteenth century. The system was clever
and elegant in terms of the effort involved and the outcome in terms of various
utilities, i.e. the mining peasants could greatly decrease their overall work effort
and still get double results by cutting down only one lot of trees for both iron-
making and slash-and-burn cultivation. Which was the main motivation behind
this system — cereal production, charcoal or maybe animal fodder — is difficult
to assess, but itis likely to have varied in time and space. Although we consider
charcoal for iron-making as being the main purpose in this case, the additional
cereal production was of significant importance because of the generally poor
conditions for cereal cultivation in the regign.
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Of course, itis not sensible to generalise on the basis of a single palaeoecological
case study. However, similar rotational practices combining charcoal produc-
tion with agrarian land use are known from Finland, France and Geffany.
Charcoal production after slash-and-burn cultivation, or vice versa, is also
mentioned in some Swedish studiebut not discussed in terms of a combina-
tion of different land uses. We suggest that the advantages for both agriculture
and iron-making are evident enough to have made this kind of systematic
symbiosis more widespread than just being a local coincidence.

The change to field cultivation and meadow-field-rotatian 1700

The initial practice of slash-and-burn ceased after c. 400 years. Why, if it was
such a clever land use system? The pollen analysis suggests that the forest at
Persbo had become heavily exploited by the seventeenth and eighteenth centu-
ries after four repetitions of local slash-and-burn episodes. The repeated slashing
and burning must have diminished the number, as well as the size, of the trees
in the forest. The falling size of the trees is observed in the charcoal, for example
at an investigation of a medieval blast furnace in the eastern part of the Swedish
mining district®® thus demonstrating that the forest was not allowed to grow
old.®* While the 400-year-period of slash-and-burn practice in Persbo confirms
that there was no in-built conflict between iron-making and slash-and-burn
cultivation, the practice led, in the long-term, to local forest scarcity and most
certainly to depletion of the humus layer. This new situation seems to have
brought about the change in land use from slash-and-burn cultivation to field
cultivation and the meadow-field-rotation system. In so doing, the production of
cereals and fodder in the in-fields was ensured while the forest was set aside for
charcoal-making and grazing.

We consider the increasing exploitation and following scarcity of the forest
resources to be caused largely by the rapid expansion of iron-making in the
seventeenth centufy,which required intensified extraction of trees for wood
and charcoal. The use of the forests was moreover accelerated by an increasing
population, and thus the need of more agricultural land for cultivation and animal
husbandry® The change of land use to field cultivation and meadow-field-
rotation around 1700 may consequently be regarded as intrinsic, resulting from
the internal dynamics of local conditions. However, several external factors may
have had a crucial effect on this transformation. Firstly, the regulation of slash-
and-burn cultivation in the mining district may have stimulated the abandonment
of the practicé* But this explanation should not be overemphasised, knowing
that the Crown prohibited slash-and-burn as early as the®% Sf@kthat slash-
and-burn cultivation was practised — and continued to be important for at least
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another century — in Persbo. Secondly, the institutionalisation of iron-making,
e.g. the formation of the Board of Mines (in SwedBgigskollegiunf® and the
gradual professionalisation of the mining peasants and the iron workers may
have practically and mentally cut off the linkage between agriculture and iron-
making. This is assumed to be seen most clearly as land use changes in the
forests, where the two economies confronted each other. In addition, the inability
for the mining district to be self-sufficient in terms of agricultural prodticts
may have enforced the separation. Thirdly, innovations in agrarian technology
and farming were introduced to the mining district and the adjacent regions at an
early stagé® The suggested meadow-field rotation in Persbo is an example of
such a new cultivation system, which made it possible to produce large quantities
of fodder for the animals needed in the iron indu$tijaken together, these
internal and external factors may possibly explain the major change in land use
in the mining district around.p. 1700.

CONCLUSION

This article focuses on the local agrarian land use in the context of large-scale
iron-making. The palaeoecological case study shows that slash-and-burn culti-
vation was established during the medieval period as an integrated part of the
land use system. On the strength of this result and contrary to the general view
of a conflict between iron-making and the practice of slash-and-burn cultivation,
we propose a beneficial relationship between these two. However, new gener-
alisations should be avoided; instead this study implies that local land use
histories might differ from each other. Still, this study also shows that the practice
of slash-and-burn as one aspect of the use of forest resources may be crucial to
understanding the relationship between iron production and agriculture in the
Swedish mining district. Initially it contributed cereals, meadows and pastures
as well as charcoal for iron production, thus acting as a strategic linkage between
the main economies. Later on, its effects on the forest were most likely an
important reason behind the transformation of land use practices. To fully
comprehend the function, structure and extent of the agro-industrial relationship
in the Swedish mining district, however, further studies are needed. We want to
point out that palaeoecological methods, e.g. pollen analysis, should be taken
into account in these studies, not only as a complement to archaeological or
historical investigations, but as investigations in their own right. If the practice
of slash-and-burn is demonstrated as being a fundamental element in the
livelihood of the mining peasants, parts of the history of the Swedish mining
district would have to be rewritten.
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