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The article was created as a result of 2016 project in which the large-scale
Swedish land survey maps of Vidzeme were referenced.! At the end of the
17th century, professional surveyors mapped what is now largely the territory
of Vidzeme. The project as well as this article aims to increase the use of
these historic maps in everyday archaeological and historic research. The
article focuses on the methods used to adjust the maps and the potential uses
of these maps. Various studies from Sweden and Estonia serve as examples
both for this project and, hopefully, for further archaeological research.
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INTRODUCTION

The project aimed at finding all the surviving large-scale 17th
century land surveying maps of Vidzeme and making them acces-
sible for further research.? These maps provide the most precise
and in-depth overview of the pre-modern Latvia landscape made
before the 19th century. Although most large-scale maps are
stored in the Latvian State Historic Archives available to all, their
condition and other factors have kept archaeologists from using
them in their research.
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The article outlines the methods used for making large-scale
maps compatible with modern day coordinate systems. It also pro-
vides an overview of the map contents and information most often
displayed on them. Finally, the article provides different examples
of how these maps can be used further in both historic and
archaeological research. More information on each particular map
and their accessibility can be found at the Latvian Association of
Archaeologists.

MATERIAL AND METHODS

In 1628, the King of Sweden Gustav II Adolf gave instructions
to create large-scale maps over all the farms and villages of Swe-
den, showing their “.. fields, meadows, woods, and land”. This
was the start of the Swedish National Land Survey - Lantmuditeri-
verket. At first, the main reason for mapping was to gain insight
into the realms resources. Later this was accompanied by the need
to gather information about the newly conquered lands and under
King Charles XI to carry out a reduction of nobles’ lands.?

In 1681, mapping of the newly acquired territory of Vidzeme
was started; the surveying continued until 1710. In total about
3000 maps have been created.* They can be divided into small-
scale maps (< 1:10 000) and large-scale maps (> 1:10 000). Small-
scale maps depict manor house lands, parish lands, and towns.
Large-scale maps depict whole regions.’

Originally, the “Swedish Vidzeme” (which presently includes
small parts of modern-day Zemgale and Latgale) was comprised
of 37 regional maps (Fig. 1). The project “Zviedru laiku Vidzemes
regiona kar$u piesaiste masdienu karsu sistémai” (Referencing of
Vidzeme region maps from the Swedish times to the modern map-
ping system) aimed at finding and referencing all of these maps.
However, during the project it was possible to locate only 33 regio-
nal maps. The rest probably have not been preserved. Most of the
maps were held at the Latvian State Historic Archives. These maps
were scanned in 300 DPI. Some maps, which reach into Estonia,
were publicly available in the digital database of National Archives
of Estonia.® The descriptions of maps and other texts from land
surveying are located in the National Archives of Sweden, but
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Fig. 1. Regions of “Swedish Vidzeme”, from Eduards Dunsdorfs (1974). Der
grosse schwedische Kataster in Livland 1681-1710. Melbourne: Certamen
Literar Constit

mostly have been published in 1974 in Der grosse schwedische
Kataster in Livland 1681-1710.

The maps were referenced using a coordinate system; in this
case ETRS89 / TM Baltic93 (European Terrestrial Reference System
1989); the software Qgis (QuantumGis) 2.10. Pisa version.

The chosen GIS method was thin plate spline, which is best
suited for hand-drawn maps. This method allows to adjust irre-
gularly occurring faults that are common for hand-drawn maps.
The method skews the map according to the next closest reference
points, adjusting the area between them even if the mistakes are
not linear. This method does cause small inaccuracy along all the
referenced area, but does not result in large systematic errors, as
would other methods. As the size and quality of preservation of the
maps varies, the number of reference points used in a map varies
from 1:48 000 to 1:57 600. Theoretically, the more reference points
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are used the more precise the referenced map should be. However,
this does not mean that maps with the least number of reference
points are the most imprecise; quite often, it is quite the opposite.
As maps usually are quite accurate, they do not require much
adjustment. The maps that had ripped and were glued back together
improperly, for example, of Aluksne, required more reference points.?

The reference points chosen had to be both precisely marked
on the ancient maps, and known in the modern landscape. The
best features which fit both requirements are building sites that
have not changed their location. It is visible on the ancient maps
that land surveyors used church buildings and manor houses as
reference points for their measurements. Therefore, these should
be marked quite precisely on the ancient maps.”’

In modern times, churches are the most reliable reference
points. Even if damaged they were usually rebuilt in the same
place. Manor houses have sometimes changed their location, but
not so often as farms. Over time, the name of the farmstead ge-
nerally changed and in some cases, the original name was trans-
ferred to other farmsteads. Here a great help has been Der grosse
schwedische Kataster in Livland 1681-1710 by E. Dunsdorfs, in
which he linked the old farm names to farms that were still present
in the 1930s. As was concluded during the referencing work,
Dunsdorfs was not always correct in his assessments, but his work
was a sound base for further adjustments. After primary adjust-
ments, more points were added depending on the needs and pos-
sibilities of each individual map. These usually are both natural
and man-made features; such as notable road crossings and river
bends. As they usually were not so precisely marked on the ancient
maps, they were used only as secondary reference points adjusting
an already partially referenced map.

The modern maps used to locate the reference points were the
Latvia military maps (Generalstaba kartes) made from 1921-1940
in the scale 1:75 000. These maps are not only very precise and
detailed, but also show the landscape before the resettlement of
people, extensive land drainage, changes in road networks and
other extensive changes of land-use during the Soviet time. In ad-
dition to these also ortophoto and infrared ortophoto maps were
also used when needed. Both the Latvia military maps and the
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ortophoto maps had already been referenced by map services of
University of Latvia Faculty of Geography and Earth Sciences'.

RESULTS

The map rasters!! created during the project were saved as Tiff
in 300 DPI quality, scale 1:450 000 (Fig. 2). These rasters can be
opened both in Qgis and ArcGis and can be used as any modern
referenced map. In projects it is possible not only to adjust for any
errors, but also to build upon the existing work.

For those without knowledge of GIS and rasters, image files
are provided with combined see-through layers of old and modern
maps (provided by SIA “Karsu izdevnieciba Jana séta”) (Fig. 3.).
These combine the modern and old map in one image. They allow
assessing the location of particular sites or features without the
need of installing any GIS software. The Latvian Association of
Archaeologists stores these files, along with some textual informa-
tion about each map and the project. They are available upon
request to all researchers for further study.

It should at this point be noted that even after referencing,
these maps will not be entirely correct. These maps are drawn by
hand, and despite the best efforts, some points of reference might
be misplaced. In addition, some features which were marked in
the old map were in the wrong location — usually lakes at that time
far out in forests. They were intentionally left unreferenced (incor-
rect placement). Referencing of these features would have offset
the rest of the map and create larger errors. These features are lis-
ted in the previously mentioned textual descriptions.

The maps vary not just by size but also by the preservation
quality. They have been constantly refolded, kept in different con-
ditions and sometimes have been restored by people who lacked
the skills and material for the restoration. The maps were often
ripped and glued back together imprecisely; as a result, the ori-
ginal image is often skewed. Sometimes also the text on the maps
is faded out or partially missing. However, the majority of maps
referenced within this project have been preserved well.

As per the King’s instructions, the focus of land surveyors was
the usable land and ownership rights. The land surveyors precisely
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Fig. 2. Salaspils 17th century map raster, by Daniel S. E. Gunnarsson,
from LVVA, Fund 7404 Inventory: 3
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Fig. 3. Segment from a referenced 17th century Ropazi region map,
combined with modern day map, by Daniel S. E. Gunnarsson, from LVVA,
Fund 7404 Inventory: 3, File no: 21. Made using Ltd. “Kar$u izdevnieciba
Jana séta” data

mapped out lands and sites that were of economic value (fields, pastu-
res, mills, road networks, harbours etc.). However, only occasionally
marked were such features as burial sites, road stones and nature
features. Landscape features of no economic value or significance
were marked only roughly. For example, the surveyors precisely
mapped the exact shape of each field, but only approximately marked
the shoreline of lakes and bogs not located near the farmed land.

The measurements made are surprisingly precise for the time
and the available tools. The most precisely marked areas are densely
populated lands and the surrounding area of important roads.
Understandably, sole farms surrounded by forests may not be
placed as precisely.

DISCUSSION ON MAP APPLICATION IN RESEARCH

The most obvious use of ancient maps in historic research is
the study of economic and agricultural history during the 17th
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Fig. 4. Log road in
Gaujiena, from
National Archives
of Estonia,
EAA.308.2.167

century. The maps show the size and placement of fields and allow
seeing the prosperity of manors, villages, etc. Industrial features
like water mills can be connected to larger production sites, used
not only for processing of grain but also iron. Sparser, but just as
informative are the additional sites which have been included in
the map after the land surveyor’s discretion. These are places of
punishment, log roads (Fig. 4), road signs, cemeteries marked as
old already in the 17th century and other features.

Less obvious, but just as wide is the usefulness of these maps
in the study of prehistoric times. Although the maps were made
at the end of 17th century, the landscape depicted in them is slow
to change and probably has been the same for several hundreds of
years. Studies successfully using early modern maps to interpret a
much older landscape have been conducted in other parts of Europe.

The maps largely depict arable land versus areas covered by
forests and bogs. When settling new sites, the landscape was usu-
ally the primary factor for choosing one place or the other. Stray
fields away from larger inhabited areas can indicate an abandoned
area (Fig. 5). Even if a previous settlement was destroyed by war
or plague the land remained, and it was much more practical for
the next people to take up an already cultivated field than to take
down a new stretch of forest. For example, it is considered that in
Sweden arable land of Iron Age corresponds to the one used dur-
ing the 17th century, as creating a new field was quite time
consuming, and that similar soils were preferably used in both pe-
riods.!? The location of settlements during the 17th century can
thus indicate locations of even older settlements.
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Fig. 5. Small,
stray fields in an
uninhabited part
of the Salacgriva
forest, from
National
Archives of
Estonia,
EAA.308.2.16

Another example is from Bosnia Herzegovina, where 19th-
century maps from the Austrian-Hungarian Empire were used, in
order to interpret the Roman Iron Age cultural landscape. The na-
tural landscape in this case was interpreted as quite static over long
periods up to the modern time. Therefore, old maps were a
valuable source of information.'?

Roads were also created by taking the path of least resistance;
as such, they follow the landscape and, once established, can re-
main unchanged for long periods. Studies of other regions have
concluded that certain roads still existing in present day have been
in use for several centuries, for example, J. Turchettos article on
caravan routes in Turkey.'* Though this region is admittedly histo-
rically quite different from Latvia, it still highlights the longevity
of road networks. It takes much work, cooperation, and a clear
goal to straighten a winding road; such were only organised by
central governments. In the case of Latvia, such centralisation ap-
pears quite late. It has been noted that bends in the road that today
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seem to have no reason someti-
mes are going around houses that
no longer exist."”

For example, the road net-
works depicted on 17th century
maps could partially overlap with
the land routes that connected the
Late Iron Age hillforts and other
places of power. Although over
time, some places lost their im-
portance and others gained it
anew, the large roads connecting

| Fii- 3 fErﬁftY patches in f?} distant places usually remain im-

ploughed field in Bérzaune, from 16 . .

LVVA, Fund 7404 Inventory: 3, portant.'® This allow§ asseSS}ng,
File no: 2 for example, the possible ancient

land trade routes and routes used
during different war campaigns.!”

Other things deserving attention in the land surveyors maps
are those that are not marked. Namely, unused patches of land in
the middle of otherwise cultivated fields (Fig. 6). These usually
were areas taken up by something else and thus impossible to
plough. In the case of the maps of Latvia, this might be particu-
larly important for areas known to contain burials marked by
stone settings, or other culturally significant stone constructions.'®
With industrial farming, the impeding stones were often removed,
but during the 17th century, it was more common to plough
around such impediments.

As these maps are usually the oldest precise depiction of
ancient landscape available to us, they are often used as part of
archaeological surveys or as part of preliminary research to
scientific excavations.’” The maps together with aerial photos
sometimes give indications to possible abandoned settlements or
forgotten burial sites and allow estimating which are the best po-
tential excavation sites. It is possible to go even further and cor-
relate the information on the maps (location of roads, cultivated
land, water bodies etc.) with stray finds. Mathematically analysing
how far a settlement could be from each of the variables, it is pos-
sible to estimate where a potential settlement could have been.”
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This is particularly useful in cases where in some areas only
burials, but no living places, have been found.

SUMMARY

The referenced 17th century maps provide an overview of Vid-
zeme, only three of the respective regional maps seem not to have
preserved. The rest of the area is now possible to work with in GIS
and, in a simpler level, in JPG.

These large-scale maps provide researchers with an overview
of the ancient landscape, both natural and manmade. It is possible
to assess settlement distribution, road networks, and resource
availability in particular regions. However, to analyse landscape in
very fine detail it is needed to include small-scale maps of manor
house and parish lands. It was not possible to reference these maps
within a single project, but it provides a great base for further work
with them.

The referenced regional map projects include information on
all the used reference points with their coordinates in modern
days. By linking the small-scale maps with these points, they would
already be partly referenced. Further work would be only to make
them more precise.
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Raksta plasak aprakstitas un izskaidrotas 2016. gada karsu telpiskas piesais-
tes projekta izmantotas metodes, rezultati un to talakas izmantosanas iespée-
jas. Projekta “Zviedru laiku Vidzemes regiona karSu piesaiste musdienu karsu
sistemai” ietvaros ieskenétas un telpiski piesaistitas (referenced) liela izméra
17. gs. zemes uzmériSanas kartes, kuras ir apskatama lielaka dala Vidzemes
teritorijas. Zviedru zemes uzmerisana ir precizakais senais materials, kas pa-
rada, ka ir izskatTjusies Latvijas teritorija pirms jaunako laiku industrializaci-
jas ieviestajam parmainam. Aplikota karSu apstrades nepiecieSamiba, ap-
stradg lietotas geografisko informacijas sistemu (GIS) metodes, ka arT talakas
karSu izmantoSanas iesp&jas arheologiskaja izp&té. Minéti arT vairaki pieméri,
ka §1s kartes izmanto kaiminzemes.

MATERIALS UN METODES

Zviedrijas karalis Gustafs II Adolfs 1628. gada rosinaja izveidot kar-
tes, kuras butu attélotas visas Zviedrijas zemes. Kar$u galvenais mérkis
bija apkopot informaciju par karalvalstij pieejamajiem resursiem - lauk-
saimniecibas zemém, kokmaterialiem, apdzivotam teritorijam, ostam
un citiem svarigiem infrastruktaras objektiem. Vélak kartes bija nepie-
cieSsamas ari, lai apzinatu nesen iekarotas zemes un istenotu muizu re-
dukciju. Tadéjadi kartés visprecizak ir attélota infrastruktara, derigo
resursu atrasanas vietas un ipasumtiesibas.

Baltijas teritorija zemes uzmérisanu 1681.—1710. gada veica zviedru
un vacu mérnieki. Kartes ka Zviedrija, ta Baltija iedalijas divos veidos -
liela izmera kartes (> 1:10 000) un maza izméra kartes (< 1:10 000).
Maza izméra kartes aptver atsevisku muizu, ciemu un pagastu zemes.
Liela izméra kartes rada novadu limeni. Zviedru laiku Vidzeme sastavéja
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no 37 novadiem (1. att.). Lidz musdienam saglabajusas tikai 33 liela iz-
meéra kartes, kuras glabajas Igaunijas un Latvijas nacionalajos véstures
arhivos. Kartém ir attiecigi apraksti, kur ir at$ifréti maju nosaukumi.
1974. gada izdotaja monografija “Der grosse schwedische Kataster in
Livland 1681-1710” Edgars Dunsdorfs publicéja karsu aprakstus un sa-
saistija senos sétu nosaukumus ar muisdienu maju vietam.

Liela izméra kartes, kuras izdevas iegut, ieskenéja 300 DPI kvalitaté
un telpiski piesaistija, izmantojot aktualo koordinatu sistému ETRS89/
TM Baltic93 (European Terrestrial Reference System 1989). Izmantota
brivpieejas programmatiira Qgis (QuantumGis), kas ir saderiga ar plasi
lietoto ArcGIS. Piesaisti$anai izmantota thin plate spline GIS datu ap-
strades metode, kas ir vislabak pielagota ar roku zimétu kar$u un ne-
regularu kladu apstradei.

Telpiska piesaistiSana lauj atseviskiem punktiem senaja karté pie-
skirt koordinatas un novietot visu karti atbilstosi $im koordinatam. Uz
senajam kartém atrada sasaistes punktus, kurus varéja lokalizét ari uz
musdienu kartém, un ieguva to koordinatas. Pirma limena sasaistes
punkti bija baznicas, muizas un sétas. Baznicas un muizas reti maina
atrasanas vietas, lidz ar to ir visstabilakais atskaites punkts. Ari sena-
jas kartés meérniekiem bija svarigi pareizi atzimét baznicu atrasanas
vietas.

E. Dunsdorfa veiktais darbs palidzéja atrast vecas sétu vietas. Péc
pirmas telpiskas piesaistes kartes precizéja, izmantojot citus zimigus cil-
véku un dabas veidotus objektus — celu krustojumus, upju ielejas u.c.
Kars$u precizé$anai izmantoja ari infrasarkanos un parasta krasojuma
ortofoto. Tie vietam Java saskatit seno lauku robezas, celu un upju vie-
tas. Muasdienu kartés, lai atrastu sasaistes punktus, izmantoja 1921.—-
1940. gada Latvijas armijas Generalstaba kartes méroga 1:75 000. Tas
bija ipasi noderigas musdienu sasaistes punktu atrasana, jo radija situa-
ciju Latvija pirms padomju laiku deportacijam, kolhozu izveides un
citam vides izmainam. General$taba un ortofoto kartes jau bija telpiski
piesaistitas musdienu koordinatu sistémai un pieejamas Latvijas Uni-
versitates Geografijas fakultates karsu serveri.

REZULTATI

Projekta galvenais rezultats ir raditie kar$u rastri (apstradati karsu
attéli ar koordinatam), kas ir pieejami Latvijas Arheologu biedriba. Tie
ir saglabati Tiff formata, 300 DPI kvalitaté un méroga 1:450 000 (2. att.).
Rastrus var atvért visas popularakajas GIS programmas un izmantot ka
jebkuru citu kar$u slani. Lai citi pétnieki varétu parliecinaties par veikta
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darba precizitati vai ari uzsakto darbu turpinat talak, pieejami ari visi
karsu projekti. Karsu projekta var redzét, redigét un papildinat visus sa-
saistes punktus. Ipasi noderigi tas butu talakam darbam ar maza izméra
pagastu un muizu kartém. So karsu telpiskai piesaistei tagad var izman-
tot jau atrastos sasaistes punktus un to koordinatas. Atrasto sasaistes
punktu koordinatas var parkopét uz mazaka izméra karti un, balstoties
uz tiem, veikt primaro telpisko piesaisti.

Lai kartes butu pieejamas ari pétniekiem bez GIS priekszinasanam,
sagatavotas jau kombinétas kartes, kuras ir redzams senais slanis, savie-
tots kopa ar musdienu situaciju (3. att.). Senas, apstradatas kartes pada-
ritas 50% caurskatamas un novietotas pa virsu musdienu kartém no SIA
“Karsu izdevnieciba Jana séta”. Lai atvieglotu skatisanos, katrai kartei ir
divas dazadas versijas — viena virséjais slanis ir sena karte, bet otra mis-
dienu karte.

Tomér janem véra, ka ari §is apstradatas kartes nebts pilnigi preci-
zas. Tas ir ar roku zimétas, un, pat izmantojot pasas labakas GIS apstra-
des metodes, zinama nobide ir nenovér$ama. Tas attiecas gan uz visu
karti kopuma, gan uz atseviskam vietam, kur nobide ir apzinati atstata.
Vietam meérnieki atziméja objektu ar lielu nobidi - tipisks piemeérs ir
ezers meZa vida. Sada situacija problematiskais objekts tika atstats nefs-
taja vieta, jo, to telpiski piesaistot, tiktu nobidita visa paréja teritorija un
raditas daudz plasakas un nezinamas kladas. Katra karte ar apzinatajam
nobidém un kladam ir aprakstita projekta atskaité. Attéli un atskaite
glabajas Latvijas Arheologu biedriba.

DISKUSIJA PAR IESPEJAM KARTES IZMANTOT
PETNIECISKAJA DARBA

Pirmais karSu izmantoSanas virziens, protams, ir 17. gs. pétnieciba —
vide, ekonomika, infrastruktara, apdzivotiba utt. Pieméram, kartés ir
precizi attéloti aramzemes lauku izméri un formas, kas lauj spriest par
dazado regionu particibu. Retak uz kartém ir redzamas ari dazadas ar
ekonomiku nesaistitas senvietas, pieméram, Salaspils soda vieta, Gaujie-
nas balku celi (4. att.). Sadus objektus biitu interesanti pétit gan ar vés-
tures, gan arheologijas metodém.

Tacu kaiminvalstu zinatnieki tikpat plasi 17. gs. kartes lieto, pétot
ari senakus laika posmus. Lai gan kartes izveidoja 17. gs. beigas, pirms
industrialas revoltcijas vide mainijas salidzinosi léni. Pat ja kads cie-
mats iznika kara vai slimibu rezultata, nakamajiem iecelotajiem bija iz-
devigi parpemt jau kultivétas zemes, nevis veidot jaunus lidumus.
Aramzemes, ko izmantoja 17. gs., visticamak liela méra parklajas ar
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dzelzs laikmeta aramzemém. Lidz ar to aramzemju atrasanas vietas var
bat indikators, péc ka atrast vél senakas dzivesvietas (5. att.).

Precizi uzmeéritie lauki vietam ari attélo Ipatnéjus “neizmantojamas
zemes” ieslégumus aparta lauka (6. att.). Sadiem ieslégumiem ir vérts
pievérst Ipasu uzmanibu teritorijas, kur ir zinami akmenu kravumu kapi
vai kultakmeni. Ja saimnieka lauka vida bija akmenu kravums vai pie-
tiekami liels akmens, to parvietot varéja but parak sarezgiti. Lauka vida
$o akmenu kravumu varéja atstat neskartu tiri praktisku iemeslu dél.
Savukart 19. gs. un 20. gs. tehnika lava $adus akmens skérslus novakt.
Zviedru arheologs un geologs Gustavs Svedjemo, $adi izmantojot kartes,
atrada vismaz vienu dalgji iznicinatu akmenu kravumu kapu.

Svariga senas vides dala ir celi. Lai gan senatné parvietojoties daudz
izmantoja tdenscelus, svarigi bija ari zemesceli. Tos cilvéki parasti izvei-
doja, pielagojoties esos$ajai topografijai. Reiz izveidoti celi pamata paliek
nemainigi. Ja zad nepiecieSamiba péc konkréta cela, tas var atri aizaugt.
Tacu, lai iztaisnotu joprojam lietotu celu, bija nepiecieSams skaidrs meér-
kis un organizéta valsts vara. Citadi likumi, kas nogriezas uz sen sabru-
kusam majam, lielakoties saglabajas. Igaunu arheologs Marti Veldi
zviedru kartés redzamos 17. gs. celu tiklus analizéjis saistiba ar véla
dzelzs laikmeta apdzivotam vietam. Sads darbs lauj git ieskatu dzelzs
laikmeta tirdzniecibas un karagajienu celos.
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