
A SIMULATION OF THE MEDIEVAL ENVIRONMENT AND ITS CHANGE AROUND MEDIEVAL CASTLES – SPECIALCASE IN FINLAND



PhD Kari Uotila; Senior Lecturer/ Archaeology/ University of Turku. Finland
MA Isto Huvila; Åbo Akademi
PhD Anna-Maria Vilkuna; Senior Lecturer / History / University of Jyväskylä. Finland
PhD Terttu Lempiäinen. Centre for Biodiversity, Herbarium, University of Turku
PhD Elisabeth Grönlund. University of Joensuu, Karelian Institute, Dept. of Ecology
Ph.lic. Pentti Zetterberg. University of Joensuu, Karelian Institute. Laboratory of Dendrochronology



Introduction


At the end of the European medieval period in the 13th - 16th centuries Finland constituted the northeast periphery of the Ccatholic church and Hhanseatic communities and Europe as a whole. Finland was at the time a frontier area of extreme building conditions (eg.stone churches and castles), where the harsh climate stipulated strict terms for the use of lime mortar, which cannot be used in sub-zero temperatures.
 
According to the traditional research the history of building in stone in Finland is dated to a rather long period ranging from the late 13th century to the beginning of the 16th, with each large building project (castles and large churches like Dom of Turku) lasting for several generations. A newer approach, which has developed during the last fifteen years, dates practically the entire Finnish stone building mass to the period between 1400 - 1520, with the bulk of the buildings dated to the period between 1450 - 1500. This research model would practically set the main medieval settlement areas in Finland as one great building project for a period of less than a fifty years.(e.g. Drake 2001, Hiekkanen 1994, Uotila 2000, 2001 and 2004)
 
One of the key scientific questions in the research project (Seats of Power in Medieval and Early Modern Finland ) under presentation is, whether this kind of a short term but - under the prevailing circumstances - large scale stone building activity could be regarded as a change and strain factor on the environment and communities of the time, and whether the simulation and 3D- modelling of the research material of various principles could be used in the research of such a historical process.

The modelling is based on a notion of continuous process instead of the typical approach of preparing the data first and creating the model as a final outcome of the research. The transparency of modelling process advocated especially by Forte (2000, 2004) expands to grasp not only stepping back in the reasoning process, but also integrating the reasoning process to the modelling itself. The general tendency of seeing a model as a representation of a final hypothesis is rather remarkable, because the approach is clearly different from the typical way of archaeological reasoning (Gardin 1981). In the present approach, a model is not a representation of a theory, but it is a theory about the past state of affairs, which develops throughout the research process. The notion compares with a typical archaeological research process during which a scholar iterates a cycle of building a hypothesis, consulting evidence and literature. A comparable process has been made explicit in the grounded theory approach (Glaser & Strauss 1967) used in a qualitative social science research and therefore the present paradigm may be denoted as grounded modelling.

Besides emphasising the embeddedness of the modeling and archaeological reasoning processes, the proposed approach underlines also the horizontally layered character of the information, which is available for modeling. In exemplary case of Kuusisto castle, the information from the site and its surroundings were conceptualised in three scalar layers. The information about the activities concerning the different layers is very different by its scope, detail and context. The layered approach keeps the different levels of information distinguished and emphasises the significance careful consideration while making inferences of their convergencies. We argue that in these three spatial layers or circles, it is necessary to use different approaches and levels of detail in the modeling work, because the scientific and scholarly information, which is available in the different layers is not directly comparable. Therefore it has to be modeled and simulated in different manners.



Medieval Stone Castle and its environment

The scientific Seats of Power in Medieval and Early Modern Finland is a multidisciplinary research project combining the latest achievements in the humanities, the natural sciences, the information sciences and teleinformatics. The subjects of research will be Kuusisto Castle (Kustö) in Varsinais-Suomi (Finland Proper) and Häme Castle (Tavastehus) located in the Heart of Häme. The project combines research results of history, archaeology and natural sciences to produce simulated 3d-models of the Finnish Middle Ages (1200-1600th century). Research results from different science faculties are to be simulated within the framework of a historical context. The multivariate utilization of the different source types will provide an excellent basis for the study and understanding of both long-term and short-term phenomena and processes.

It can be stated that the objective is to examine changes in the environment of the medieval stone castles in the different stages of the castles' construction and occupation.  In medieval (1200-1600th century) history research in Finland, the construction dates of significant structures (churches and castles) have been vigorously debated in recent years. (Drake 2001, Hiekkanen 1994) In this project an attempt will be made to see the castles'  construction, in a sense, by way of a mirror or silhouette: how the construction and habitation are seen in the environment and have affected it and how to model that silhouette in 4d. 

One can assume that, during the initial castle-construction stage, the emphasis will be on the procurement of good-quality construction material and different large scale pre-industrial production processes, such as the firing of bricks and lime and mortal.  One can presume the reflection of these in changes in surrounding nature.  When the castle construction has reached a certain level of activity the changes effected by the sphere of the castle on the environment, that is to say how, under medieval conditions, an exceptionally large group of people has affected the environment by their lives.  For example, heating a medieval stone castle during a Finnish winter season (at least 6 month/year) was certainly a considerable undertaking and required a really large amount of wood annually.

One research issue will be to supplement the deficiencies of medieval history sources by examining the construction and everyday acquisitions of the best known 16th and 17th century castles from the standpoint of sources (in this case, Häme Castle) and verify them with the research data obtained from the environment.  These results can then be simulated by GIS-analyses for the medieval situation, which has been, in regard to the castles, a significant period of construction and occupation (Pukkila & Uotila 2005; Vilkuna 2003). 

The intent of the research group is to examine simultaneously comparison data from the development during the medieval and modern periods (1000-1700th centuries) of some southwestern-Finnish agricultural areas (for example, Laitila and Eura-Köyliö) as well. With the aid of the model subjects and the wider research data, it will be possible to separate the "background noise" attending the growth of general agriculture, industry, and population from the particular situations attaching to the castles. (Grönlund 1996, Pukkila & Uotila 2005)

Historical background

Kuusisto Castle was, during the Middle Ages, the castle of Turku's Catholic bishop. The earliest documentation of Kuusisto is from the year 1295.  The castle was in possession of the Church continuously to the beginning of the 1520s, when it was transferred in connection with the Reformation from the Church to the Crown. Kuusisto became an agricultural estate under Turku Castle, and agriculture directed toward the castle's needs was practiced thereat. (Uotila 2000)

Häme Castle was established as a base for the Swedish royal power in the midst of a prosperous Häme settlement at the turn of the 13th and 14th centuries. The castle retained its position as administrative center of Häme Province until the 1630s, when it was transferred to provincial management under governors and the national authority moved from the castle to the newly-established town of Hämeenlinna. (Vilkuna 2003)

Earlier source and research data, which are available from Häme and Kuusisto Castles, provide a good point of departure for study of the habitat. The multiple ways in which the settlements, castle construction and everyday activities affected the environment will be illustrated by the aid of the research results. In addition to the castles' role in representing the state with their physical being, they were also significant economic centers where the affairs of several dozen persons were managed on a daily basis and large-scale agriculture was practiced. (Uotila 2000, 2004 and Vilkuna 2003)

Medieval written source data are sparse all the way to the beginning of the 16th century in Finland. The significance of historical source data becomes more marked from the 1520s, from which time written sources prepared for the needs of both public administration and private households are available. On the part of the economy of individual manors, the 16th-century sources provide a possibility to follow the development of agriculture, livestock production, food economy and construction activities. The documents prepared for Crown taxes reveal the regional tendency of the agriculture of the peasantry. Historical map material is available from the beginning of the mid-seventeenth century, and will be utilized wherever possible. (Pukkila& Uotila 2005, Uotila 2002a, 2002b, Vilkuna 2003)

Objectives and methods

The habitat of the medieval person will always be modeled at Kuusisto and Häme Castles by way of his immediate environment to the broader environmental whole. Thus the models will move from the medieval houses and yards to the nearby fields and meadows, from which they will progress to the broader agricultural totality. With the aid of the research results of the humanities and natural and social sciences, it will be possible to model and simulate different variables and their effect on the environment and on people's everyday choices. Thus we will be able to uncover, for example, rapid and local climatic changes and their effects on the people’s livelihood and ways of life.(e.g. Uotila 2001, Zetterberg et al 1995)

In order to obtain the greatest possible benefit from their environment, the castle builders started an active and systematic crop cultivation activity in their new area of settlement, where the people had brought along plant and animal species from their original home areas. These new, imported species, in turn, became naturalized in the area. The basic elements of the landscape were fields, meadows, slash-and-burn fields, forests, mills, neighboring villages, highways, trails and water routes. With the aid of research information, it will be possible to bring out the historical dimensions preserved in the landscape, if often perceived with difficulty.

The only locality that has been rather well studied so far by natural scientific methods is the city of Turku, from which completed scientific data may thus be obtained for an environmental model. The macrofossil analysis soil samples from the cellar of Häme Castle, taken by Doc. Terttu Lempiäinen, have already shown encouraging results. For example, several dozen seeds of henbane, commonly used as an analgesic in the Middle Ages, were found in the analysis. There is no previous knowledge of henbane utilization at the Häme Castle.(e.g. Lempiäinen 2002)

Macrofossil analysis has proven especially useful in conjunction with pollen analysis. Pollen-analysis studies aim to provide as detailed as possible information about vegetation changes, especially land-use related changes in forest cover, cattle grazing and crop cultivation, during the study period. The first task in the present project will be to review the already existing and available pollen data sets in the study areas. Preliminary lake study sites for paleoecological reconstructions in Varsinais-Suomi (Finland Proper) are Lake Kaukjärvi (Kalanti) and Lake Pitkäjärvi (Laitila), where data and dating information are available.(Grönlund 1996) Former Lake Kuusistonjärvi (Kaarina) and Lake Kakskerranjärvi (Turku) will be analyzed during the present project. In the Häme area, three or four suitable lake sites will be selected at a 1-10 km radius from Häme Castle. The intention is to find lakes with annually deposited sediment layers that provide reliable datings for the vegetation and land-use signs, which will be identified in the pollen analysis. 

The University of Joensuu's dendrochronology laboratory will make tree-ring information for the Turku and Hämeenlinna areas available to the project. The regionally representative annual tree-ring calendar for the region of Turku and Hämeenlinna covers the entire medieval 500-year period. The annual tree rings include new, and annually precise, information for the period for which written sources are very scarce.

Pine-tree annual-ring data starts in the Turku region in the year 1012 and in the Hämeenlinna region in the year 1094, so they cover the research period, 1100 to 1600.  The data collected from both research areas are, however, used very seldom in other than ordinary dating. Thus, there is great research potential in the data. To this can be added, as entirely new material, graph data being prepared for oak.  The dated wood material also indirectly reveals variations in human activity according to the date of felling: for example, in the 1350s and 1360s a lot of trees were felled, while again, during the 1340s, for example, hardly any trees were felled.

During the period of the project, additional tree-ring information will be gathered at Häme Castle, some of it by means of the funding obtained.  In preliminary studies, it has already been confirmed that there are nearly one hundred objects at Häme Castle suitable for dating. The main scientific benefits of dendrochronological studies in this project are: 1) precise datings of wooden material will give an exact absolute time-scale for human activities and events in the natural environments, 2) precisely dated annual rings give exact annual data of variations in climatic growing conditions (mainly temperature of the growing season) in the study areas Varsinais-Suomi and the Heart of Häme, 3) the fluctuations in the number of dated trees gives knowledge of the changes in the amounts of trees used by man.


The information of written sources on agriculture's annual yields gives indirect indication of possible variations in climate. According to the yield information contained in Häme Castle's account books, for example, an exceptionally good rye harvest was gathered at the castle in the 1550s. On the Crown farms located in Varsinais-Suomi and Uusimaa, moderate harvests were also gathered during these years, but they were, however, clearly smaller than at Häme Castle. An analysis of annual pine-tree growth rings can clarify whether the conditions for growth were exceptionally good at Häme Castle during the years in question. Additionally, good or bad crop periods may also in some cases be detectable by pollen-analysis methods. (Vilkuna 2003)


Summary

The central aims of the project are to use and develop 3d-modeling in different scientific questions (e.g. Uotila 2006), the use of 3d-modeling in simulations, the utilization of research information and create solutions to questions in connection to the application and control of new types of research material. The 3d-model and simulation material will typically differ significantly from earlier research material in the natural and social sciences (the raw data, research reports and published material) in relation to material type, amount and method of application. Control of the material in the research situation, its archiving for future use and, especially, its effective and sufficiently detailed representation require new methods and processes. One objective is a relatively extensive so-called domain analysis, a need mapping, as well as, especially, development of a suitable method for constructing information and development of a complete information-control process on the basis of the data and its use during the project period.
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Fig 1. 
Kuusisto (sw Kustö) and Häme (sw Tavastehus) castles in southern Finland. (Map Kari Uotila)

Fig. 2. 
The ruins of Kuusisto Castle from SW (photograph) with an indicative 3d-model representing the vastle in the year 1500 (photo and model by K. Uotila). The Baltic sea was probably some 2 m higher in the medieval period. There was a wooden palisade around the castle in deep water. The modern waterfront is following the line of that palisade.

Fig 3. 
Besides emphasising the embeddedness of the modeling and archaeological reasoning processes, the proposed approach underlines also the horizontally layered character of the information, which is available for modeling. In exemplary case of Kuusisto castle, the information from the site and its surroundings were conceptualised in three scalar layers. The information about the activities concerning the different layers is very different by its scope, detail and context. (Drawing Figure Isto Huvila)

Fig. 4. 
The three different scalar layers of modeling a medieval castle based on the different spheres of use of the castle in the Middle Ages. In the inner layer is the castle itself (in Kuusisto case the circle is some 100 m). The middle layer comprises the main economical and military surroundings (in Kuusisto about 500-1000 m). The outer layer encompasses farms, hunting areas, forests, and mortar and brick production sites (in Kuusisto, 5-15 km). (Models Kari Uotila)

Fig. 5.
First pollen-analysis studyie from Häme castle. In grey colour is marked 1200-1400 AD – the time of Häme Castle. (Analysise Elisabeth Grönlund and editingg Kari Uotila)

Fig. 6. 
Laitila village in Southern Finland from 100-1500 AD. Information in models is based GIS-analyses, old maps and historical sources and digital elevation model and the level of Baltic seae and rivers anmd lakes in ancient time. (Models Kari Uotila) 





