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Medical Therapeutics and the Place of Healing in Early Medieval Culmen in Poland



Abstract
This article presents examples of medical therapeutics based on artefacts, paleobotanical and osteological materials from early medieval (10th – 13th century) Culmen as well as historical and ethnographic sources from Poland. Culmen comprised a stronghold, settlement and cemetery and was an important place for the early Piast state. In the 11th century it was a centre of Piast power and in the 12th century it became a castellany. The inhabitants of Culmen developed healthcare and healing practices which involved the use of objects: knives, sickles, belemnites; plants: elderflower, willow, narrow leaf plantain, knot-grass, water-lily, guelder rose, hazels; and the bones of cats, dogs, horses and cattle. Special prayers and incantations also played an important role in healing practices. Feature 4/98, which is interpreted as a stone altar, was a designated place of magic and religious rituals connected with healing in Culmen. 
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Early 20th century archaeologists emphasized the need to investigate medicine and healthcare (Kostrzewski 1916). Since then, studies on care in archaeology have developed in two ways. The first concerns the study of artefacts, buildings and graves in relation to health, care and medicine, which boomed in the 1960s and 1970s (Bendheim 1966; Baker and Carr 2002b, vii), at the time when medical archaeology, also called the archaeology of medicine, developed. Since then, the archaeology of medicine has developed more quickly, specifically following a 1999 session dedicated to medicine at the Theoretical Archaeology Group in Cardiff (Baker and Carr 2002b, vii). The series Studies in Early Medicine within British Archaeological Reports (BAR) is a response to the workshops Disease and Disability in Early Medieval Europe that took place in 2005-2009 at Birmingham, Nottingham and Oxford and is a forum for the discussion of medicine in archaeology. The archaeology of medicine focuses on medicine from ancient times to the 19th century in the Near East, North America and Europe (e.g. Amar 2002; Arnott 2002; Baker and Carr 2002a; Crawford and Lee 2010; Baker 2013; Crawford and Lee 2014). These publications present interdisciplinary studies that link archaeology, bioarchaeology and cultural anthropology with methodological implications for archaeological studies of medicine (Baker and Carr 2002a; Baker 2013).
The archaeology of medicine encompasses doctor-patient relations, the social status of medical practitioners, doctors and the sick, and their biographies (e.g. Amar 2002). Researchers have investigated the daily life of the sick, hygiene and diet, e.g. Miller (2008) presents the impact of changes to the diet on the dentition of ancient Egyptians (from the Predynastic to Ptolemaic Greco-Roman period). An essential topic is healing practices, including the use of plants, animals, minerals and tools; and figurines of Mary and the saints to whom people prayed for healing (e.g. Baker 2002; Carr 2002; Crummy 2002; Knüsel 2002; Lev 2003; Gardeła 2008; Miller and Sykes 2016). Those healing practices and rituals took place in temples, shrines, hospitals, poorhouses and hospices (e.g. Gilchrist 1995; Stoddart 2002; Magilton, Lee, and Boylston 2008; Zimnowoda-Krajewska 2011). More interesting research concerns the spatial distribution of the disabled and the sick’s graves in cemeteries, their burial customs and the care taken to ensure a proper burial (Stanaszek 1999, 2007; Reynolds 2009; Parker Pearson 2011; Matczak and Kozłowski 2017). The archaeology of medicine focuses on many different topics, but in order to identify the diseases and disabilities individuals suffered from, paleopathology is also necessary.
Paleopathological studies constitute a second way of researching care and health in archaeology that developed at the same time as studies on artefacts and objects related to care. The first studies on caregiving in paleopathology concerned prehistoric findings and developed in the 1970s and 1980s. Researchers claimed that the able-bodied peers felt compassion towards disabled Shanidar Neanderthals, a male called Romito 2 from late Upper Paleolithic Italy, and a male from Early Archaic Florida, and cared for them (Solecki 1971; Trinkaus 1983; Frayer et al. 1987; Dickel and Dorgan 1989). Dettwyler (1991) criticized those studies as naïve in their presentation of care and compassion and claimed that the fact that the disabled were cared for does not indicate that anyone felt compassion towards them. As Dettwyler (1991, 380) argues: ‘Every society, regardless of its subsistence base, has necessary jobs that can be done by people with disabilities.’ The disabled were able to contribute to the family and household by bringing income or performing various tasks in households. As an argument to support her thesis, Dettwyler (1991) describes the !Kung San people from the Kalahari Desert among whom the disabled with limited mobility might e.g. process food or care for children. Similarly, a woman from Mali who could not move by herself was able to care for children and to spin cotton. The sale of the cotton brought significant income to her family. Dettwyler’s conclusion is that the disabled people might have functioned well in and contributed to the society and it is hard for archaeologists to reconstruct emotions and moral attitudes of able-bodied people towards the disabled in the past. In 1998, Dorothy Hawkey (1998) presented another interesting study of care in archaeology and described the life of a male from Gran Quivira Pueblo in New Mexico (1550-1672 AD), and his increasing levels of disability as a result of progressive systemic juvenile chronic arthritis. The author presents the progress of the disease in the male, the range of his movements and describes the way he depended upon others and was cared for. 
Charlotte Roberts (1999, 86-87) proposed that the treatment of fractures, amputations and trepanations are practices of care, which are directly observed on bones. She argues that healed chronic lesions on skeletons might suggest persons overcame the acute stage of the disease and developed the chronic stage (lesion). If a person had healed lesions or survived with many lesions to an advanced age, it might indicate that this person was cared for. If a person did not have healed lesions and the lesions indicate that the disease process was recently formed, this might indicate lack of care because that person was allowed to die. Lorna Tilley (2011, 2014, 2015) has extended these ideas and developed the bioarchaeology of the care method and the Index of Care, which is a sophisticated and efficient tool for assessing care in the past. Tilley and Oxenham (2011) applied the Index of Care to an adult male (M9) with juvenile-onset quadriplegia in Neolithic Vietnam to examine the type of care he required, including food and water provision, transport, shelter, dressing, personal hygiene, general supervision and physical therapies for health maintenance, and consider the implications of this care for understanding features of his community and his personal identity. Further studies (Tilley and Schrenk 2017) extended the application of the Index of Care to different contexts and periods of time from the Americas, Europe and Asia. Alexis T. Boutin (2016) has offered a new approach to care by linking the bioarchaeology of care and the bioarchaeology of personhood with phenomenology and has presented a fictive narrative of the disabled individual from 2050-1800 BCE Bahrain. The above-mentioned studies concerned the diseased and disabled, but the volume Care in the Past: Archaeological and Interdisciplinary Perspectives also extends the studies to the care of animals. 
Studies on care in archaeology and paleopathology are fast developing and merging them into a common aim to investigate care would be beneficial for our knowledge about the past. Only exploiting paleopathology and material culture studies can gain rich information, which might help to create a wide picture of healthcare and caregiving in the past. Research on medical archaeology and caregiving has developed extensively and covers ancient Egypt and Jerusalem, the Greco-Roman world, medieval Western Europe including Vikings and Anglo-Saxons, and the England of the High Middle Ages (Amar 2002; Arnott 2002; Baker and Carr 2002a; Gilchrist and Sloane 2005; Gardeła 2008; Gilchrist 2008; Baker 2013; Crawford and Lee 2010; Crawford and Lee 2014). However, with the exception of one study (Matczak and Kozłowski 2017), there have been no studies on care with a focus on Poland. This article integrates material culture, paleopathology, archaeozoology and paleobotany with history and ethnography to investigate how people used objects, plants and animals for medical treatment and where such treatments might have taken place in early medieval Culmen in Poland. This interdisciplinary study provides a better understanding of medicine and caregiving in the past and contributes to the history of early medicine in Poland. We describe care based on Lorna Tilley’s (2017) definition as a provision of assistance to an individual. However, we extend this interpretation and argue that care was provided not only to the short-, medium- or long-term disabled as Tilley suggests, but also to the sick (Matczak and Kozłowski 2017).    

Medicine in the Early Middle Ages in Poland
	 
	Mieszko I – the first ruler of the Piast state (future Polish state) – and his elite kinship circle and court were baptised in 966. This marked the beginning of the Piast state and opened it to the influences of Latin Christianity. Christianization was a time of merging and mixing elements of pre-Christian Slavic beliefs with Christianity, which greatly impacted the perception of diseases and medical treatment. Medical treatment was closely connected with magic and religion on Slavic territories (Jankowski 1988, 1) as well as in other parts of medieval Europe, e.g. Britain (Gilchrist 2008). Slavs believed that diseases were caused by demons (Jankowski 1988, 19). Diseases were embodied and were regarded as live beings, which might have put a charm on a human and caused a disease according to historical texts from the 13th century (Karwot 1955). For example, people often held that charms might have caused erysipelas or tuberculosis in Poland; this concept has had a long tradition and survived until the 19th century (Łęga 1961, 282–284; Dłużewska 1983, 38). The only one cures for such diseases were magic conjurations that accompanied magic activities such as drinking elderflower brew or animals’ blood and the symbolic cutting of the disease with a sickle, i.e. a healer would make a gesture of cutting with a sickle in the air in front of sitting the sick person (Kolberg 1867, 95; Moszyński 1967, 231; Dłużewska 1983, 38). Magic therapeutics merged with those brought by Benedictine monks who came to Poland in the 11th century and not only preached but also cured and cared for the sick (Strojnowski 1979, 97; Jankowski 1988, 126). Christianity brought a view that disease, malaise and madness were results of sin and bad behaviour (Bruno of Querfurt 1966, 232-233; Gallus Anonymus 2008, 110-111).
In medieval Europe the inhabitants of Britain, the Khazars and Slavs, particularly Poles, followed two rules regarding medical treatment. The first rule was similia similibus curantur meaning a disease would be treated with something that causes similar symptoms. The second, contraria contrariis curantur, was a contrary rule stating that opposites are cured by opposites (Jankowski 1988, 127; Moszyński 1967, 214; Lehr-Spławiński 2000, 55-57; Gilchrist and Sloane 2005; Gilchrist 2008; Jagla 2011). This idea was rooted in intellectual (i.e. clerical) and traditional pagan approaches to disease. Specific tools, objects, plants, animals or minerals were used to treat a disease in relation to attributes of its symptoms (Jankowski 1988, 128-129). Hagiography of Saint Cyril (Lehr-Spławiński 2000, 55–57) from the 9th century describes that the Khazars advised somebody who got sick as an outcome of overeating honey, that he or she should drink something bitter and then stop eating for a while. Not only was post-factum magic important but preventive magic also played an important role in healthcare. Summa de confessionis discretion – a medieval text that was found in a Cistercian monastery in Rudy, Poland – describes a preventive magic practice that occurred after giving birth to a child; each woman was hit by an axe to keep her healthy (Karwot 1955, 21). Edward Karwot (1955) argues that the source was written in the 13th or 14th century by a Cistercian monk Rudolf in Rudy in Poland and describes traditional Slavic practices from Silesia. Daria Smoczyńska-Reiner (2007) challenged this statement and argued that the source from Rudy is the 14th century copy of an original text that was written in the 1st half of the 13th century in Germany. The Germans settled in Silesia in medieval times so Cistercians from Rudy might have used Summa de confessionis discretion in their pastoral work with the Germans and Polish who could have shared magical beliefs.  
Various peoples practiced medicine in medieval Poland and their practices were offered to people from different social classes. The clever women or healers mostly performed the above-mentioned practices. Monks at monasteries and military order houses had herbalists and specialists in nursing. However, the first herbaria were published in the half of the 16th century (e.g. Marcin of Urzedów 1595). Hospitals and hospices run by monks functioned more like charities than institutions to provide health treatment (Słoń 2000). In the early Middle Ages there were few doctors in Poland because there was no university and Poles had to study medicine abroad, which was expensive (Jankowski 1988, 144). Doctors only practiced at the courts of kings, dukes and bishops in e.g. Poznań, Krakow or Wroclaw, who were able to afford to pay for professional medical treatment (Jankowski 1988, 143; Jagla 2004, 53, 56). 
	It was believed that saints possessed the power to plead God for the healing of people and for this reason the diseased went on pilgrimages to churches and prayed for healing in front of saints' graves and relics. Some saints became patrons of people with specific diseases, e.g. Job, Anthony the Great, Martin of Tours, and Vincent Ferrer were patrons of those who had skin diseases (Jagla 2011). Mary, Saints Peter, Anna, Apollonia, Anthony the Great, and Susanna were patrons of those who suffered from toothache or oral cavity disease (Jagla 2009/2010). Among the most popular saints in Poland were Adalbert of Prague, Stanislaus, Hyacinth of Poland, Kinga of Poland and Hedwig of Silesia (Abgarowicz 1965, 286-287; see Jagla 2011). People offered to saints votive offerings, money, food and fasting in the hope of a miracle healing of their diseases (Jankowski 1988, 38). Pilgrimages became one of the most popular healing practices (see e.g. Webb 2002; Wachowski 2005; Robinson, de Beer, and Harnden 2014) and an important part of medieval culture and society. Important pilgrim centres of medieval world were in Rome, Santiago de Compostela, the Holy Land, and Canterbury (e.g. Birch 1998; Chareyron 2005; Ashley and Deegan 2009; Taylor 2009). The Poles pilgrimed, for example, to the grave of Saint Hedwig of Silesia in Trzebnica (e.g. Vita beatae Hedwigis 1993). Many pilgrim items, e.g. scallop shells, a badge with Saints Peter and Paul images, figurines of saints, a clay ampoule for oils and reliquaries found on many Polish archaeological sites testify that the Poles also pilgrimed to Italy, Santiago de Compostela, Cologne, and Jerusalem (Wachowski 2005).	

Culmen

 	The remains of Culmen are located in a contemporary village called Kałdus. Archaeologists started the excavations in the 19th century, however, the documentation from that time has mostly not survived until now due to Second World War damage. Our study is based on findings that were excavated in 1957 during rescue excavations (Kaszewska 1960) and in 1994-2011 within an interdisciplinary project ‘Early medieval settlement centre in Kałdus – sedes regni principales from Chełmno’ under the supervision of Wojciech Chudziak at the Institute of Archaeology at Nicolaus Copernicus University (Chudziak 2003a, 2006a, 2010). The interdisciplinary analyses of artefacts, paleobotanic data, and human and animal osteological materials (Noryśkiewicz 2004; Polcyn 2004; Chudziak 2006a, 2010; Haftka 2007; Abramów 2012; Kozłowski 2012; Banasiak 2016a, 2016b) allowed the gathering of rich data for an interpretative study of the diseased and disabled (Matczak and Kozłowski 2017) as well as medical treatment. 
	The Kałdus village is located in the Western part of the historical and geographical region called Chełmno land (terra Culmensis), which is a part of Pomerania located on the right bank of the Vistula River in the West, the Drwęca river in the South and the Osa River in the North (Figure 1). In the Early Middle Ages, Chełmno land was located on the Northern-Eastern frontier of the Western Slavs territory between Pomerania, Prussia, Kuyavia and Mazovia (Chudziak 2003a).
Culmen was located on the edge of an eminence and the Vistula valley, and its centre and most characteristic topographical point was Mount Saint Lawrence. Culmen was inhabited from the 10th century till the 13th century (Chudziak 2003a). The 11th century was the time of its the greatest prominence when it consisted of a stronghold considered as one of the capitals (sedes regni principales) of the Piast state, the foundations of a basilica (site 3), a settlement that was a craft and trade centre with an inn and a fair (site 2), and a cemetery (sites 1, 2 and 4; Chudziak 2003a, 2006a, 2010; Chudziak et al. 2016). The cemetery included the burials of 1500 people, which indicates that Culmen was one of the biggest centres of Pomerania (Chudziak and Bojarski 2015). Eight chamber graves are dated back to a range from the fourth quarter of the 10th century to the first half of the 11th century and are located in the part of a cemetery identified at site 4. Two chamber graves (number 13 and 60) are among the earliest graves that initiated the use of this area as a cemetery. The chamber graves represent the pan-regional idea of houses of the dead, therefore indicating Northern or North-eastern influences in Culmen (Chudziak 2001; 2003a, 39; 2003b). The rich grave goods suggest that people buried in chamber graves belonged to an elite connected with trade or stronghold management (Chudziak 2001). This elite could have represented the duke's affairs and had an impact on the politics and economy of the Piast state (Chudziak 2001, 88, 91). 
Pathological lesions that can be identified on bones and diseases might indicate care and the undertaking of healing practices (Matczak and Kozłowski 2017). Out of 661 skeletons, 321 have significant pathological lesions that indicate a number of diseases and conditions in Culmen such as: degenerative joint diseases, thoracic disk herniation, enthesopathy, osteochondritis, trauma, leprosy, tuberculosis, meningitis, periosteal reactions, osteomyelitis, rickets, scurvy, anaemia, multiple myeloma, hyperostosis frontalis interna (Morgagni syndrome?), paralysis, hip dysplasia, spondylolysis, spondylolisthesis, metatarsal ‘compression’ (right 5th metatarsal bone with additional surface at the base fusing with the 4th bone), and teeth caries and root abscesses (Figure 2; Kozłowski 2012). A sum of 121 skeletons do not have significant pathological lesions and 219 skeletons have no pathological lesions. People whose skeletons (N=219) do not have pathological lesions probably died of infectious diseases or at the beginning of disease before it developed to the stage of leaving pathological lesions on bones (Gładykowska–Rzeczycka 1976; Ortner and Putschar 1985). Four trephinations, one amputation, and 22 out of 24 skull injuries that indicate traces of rebuilding (remodelling) of tissue structure (Kozłowski 2012, 97, 137), might indicate the presence of care and medical practices. Trephinations and amputation might be examples of medical surgery (Kwiatkowska 2005; Kozłowski 2012; see Dupras et al. 2010; Roberts and Manchester 2010). The medical treatment was probably undertaken by clever women and other healers (see Kolberg 1882; Tylkowa 1989; Jaguś 2002; Jagla 2004).
	Culmen was located on the crossing of the most important long-distance trade and communication routes connecting the Kievan Rus’ and the Baltic Sea. This contributed to the trading character of the settlement  (Chudziak 1999, 177; Chudziak 2003a, 16; Łosiński 2002) and the leveraging of food supplies to feed the growing number of people in Culmen. Fish, the meat of terrestrial animals, millet, peas, cereals, fruit and the seeds of wild plants constituted the core of the diet (Abramów 2012; Reitsema et al. 2017). In the 12th century, the stronghold became a castellany and covered 15 hectares. The taking over of Chełmno Land by the Teutonic Knights, who changed the location of Culmen, led to the end of trade and a decline in the economic significance of the stronghold in the 1230s. (Chudziak 2003a; Chudziak and Bojarski 2015). This had an impact on the massive shrinkage of the settlement, i.e. fewer people eating, storing and producing less. This caused a decrease in millet and fish consumption in Culmen, which was contrary to the food consumption trend of eating fish during fasting in Christian Poland (Reitsema et al. 2017).
	 
Medical Objects

One daily use object might have had many functions in the Middle Ages. A knife was the most common medieval tool used in households, workshops (e.g. shoemakers, goldsmiths), in the processing of wood, leather, antlers, bones, gathering, and hunting; it could also be a symbol of power (e.g. Weinkauf 2006; Gilchrist 2017). A knife was part of tools of the Lord's Passion and for this reason it could have symbolized death, suffering, and sacrifice in a Christian worldview (Chudziak, Bojarski, and Stawska 2010). 
Knives were also used for medical treatment as presented by medieval manuscripts. For example the Book of Hours from the 15th century depicts popular brothers-doctors: Saint Cosmas and Saint Damian, the latter holding a knife and a pharmaceutical jar. Bald's Leechbook (Cockayne 1865), the 9th century English medical text, shows that a knife (seax in Old English) was used in the surgery of a hair lip (Cockayne 1865, 57). John Arderne (1968), the 14th century surgeon from England, and Arculanus, an Italian surgeon from the 15th century, also used knives for surgeries (Walsh 1920, 149-150). Anonymous gynecological notes (London, Wellcome Library 49 (5000), folio 38v) from the 15th century England depicts a woman on a table with her belly opened and a surgeon with a knife (that was possibly used for opening the belly) in hand addressing another woman with a swaddled baby in her lap. Usama ibn Munqidh noted in the 12th century that a knife was used for bloodletting among Arabs in Syria (Mitchell 2004, 196). Bloodletting was also popular in medieval Europe and flourished in later times. Many medical texts, such as Hans von Gersdorff’s (1517) field book of surgery, contain anatomical diagrams indicating sites for bloodletting. A knife was also used in non-invasive medical treatment, e.g. to treat disease, which was believed to be caused by a mythological elf, by sticking a knife to the sick place, as Bald's Leechbook demonstrates (Cockayne 1865, 345-347). Other purposes of using a knife were to cut up dressings or to prepare medical therapeutics as presented by e.g. Avicenna in his manuscripts (e.g. Ibn-Sina 1998, 214, 395). Archaeologists found knives and blade fragments, for example in the hospital of St. Giles by Brompton Bridge in North Yorkshire, which might have been used for medical treatment (Gilchrist 2017). 
Textual sources from early medieval Poland do not mention using knives in a medical context. However, ethnographic sources indicate that knives were used for bloodletting or cutting blotches (Table 1; Udziela 1891, 143; Łęga 1961, 285). In Culmen, a knife was the most frequent object to be put in graves; in total, 271 knives were discovered in graves. At site 1, 126 iron knives were discovered in 125 graves out of the 243 excavated (Chudziak and Bojarski 2005; Weinkauf 2006, 84–104; Bojarski et al. 2010). Among all burials with equipment, those with knives accounted for 35.18% (Weinkauf 2006, 90). At site 4, 118 iron knives were found in 483 graves, representing 24.18% (Chudziak, Bojarski, and Stawska 2010, 79–103). Graves with knives represent 54.38% of the graves with equipment at site 4 (Chudziak, Bojarski, and Stawska 2010, 83). The size of knives was varied from the smallest of 5 cm long, which belong to the miniaturized specimens (grave 49/57), to the largest of about 18 cm (grave 132/1). Their total length, however, was on average about 10-12 cm including the blade of about 7-9 cm.
We recognize that the commonly held interpretation of knives is linked to social identity. Perhaps the knives from Culmen were used for bloodletting, cutting blotches and surgeries in the living context. People put them into graves because the deceased might have needed them in the afterlife as personal and everyday objects used for e.g. eating (Frantzen 2014) and in medicine. They might have been put into graves as apotropaics and the most common and simplest magic weapon against ghosts and demons (Weinkauf 2006, 95) and thanks to their healing power and medical associations, protected the deceased in their journey to and life in the Otherworld (Chudziak and Stawska 2006, 144). In this way, knives might have been the simplest and powerful tools and objects that accompanied a person in his/ her everyday life and after death. 
Sickles were used in three spheres of life: to cut grass or grain, as weapons, and as important objects in the sphere of magical-mythical thinking (Chudziak 2005). At burial, sickles symbolized occupation of the deceased or their relationship with agriculture in medieval Poland and Slovakia (Borzova 2006; Janowski and Kurasiński 2010). Although the population of early medieval Poland lived to a large extent from agriculture, sickles occur sporadically at early medieval cemeteries in Poland (Chudziak 2005; Janowski and Kurasiński 2010). The only one sickle (grave 24 at site 2)[footnoteRef:2] compared to more than 1,500 graves from Kałdus is not likely symbolize relationship of the deceased to agriculture.  [2:  We do not agree with A. Janowski and T. Kurasiński (2010) that półkosek from grave 13 from site 2 might be considered as a sickle. The sickle is a crop tool with smooth or serrated 30-40 cm long blade of semi-circular or elliptical shape. Półkosek was another type of a tool that was used for cutting plants although it was similar to a sickle. Pólkosek has straight or slightly curved more than 30 cm long blade (Janowski and Kurasiński 2010). Only curved ending of półkosek from grave 13 at Culmen preserved so it is hard to reconstruct how of the rest of the tool looked like and if it was also curved. Such a small fragment of półkosek from Culmen do not allow to perform reconstruction that would indicate how much similar it was to a sickle. For this reason we consider the sickle from grave 24 at Culmen as the only one.] 

Saxo Grammaticus indicates that sickles could be a weapon or be useful during military expeditions, for example to obtain grass for horse feed (Chudziak 2005; Borzova 2006; Janowski and Kurasiński 2010). This interpretation is possible in terms of the sickle from Culmen, however, we would expect that if a sickle was used as a weapon it would occur with other weapons in a grave or it would occur frequently at a specific site. There is only one grave with a sickle in Kałdus that contains a knife and no weapons. Graves containing sickles and weapons do not occur in Poland (Chudziak 2005). For this reason, the interpretation that the sickle was used as a weapon is possible, however, very unlikely in Culmen. 
Sickles had symbolic, magical and ritual meaning. A sickle-deposit in a non-cemetery context could symbolize the offerings of agricultural crops for deities. Around 30 sickles with tools (e.g. coulter, hoe) and military equipment (e.g. arrowheads, axes) were deposited in water close to bridges in early medieval Ostrów Lednicki, Nętno, Ostrowite and Steklin in Poland. Historical (e.g. Cosmas of Prague in his Chronica Boemorum from the 12th century) and Polish ethnographic sources indicate that sickles as deposits in the water could counteract the water demon and were offerings that symbolized agricultural crops and fertility (Chudziak 2005). We found only one sickle at Culmen and it was placed in a grave so it could not have been an offering to deities or water demons. Sickles were used as apotropaics to combat vampires in Slovakia and Poland as e.g. at Drawsko near the Cross (Borzova 2006; Janowski and Kurasiński 2010; Gregoricka et al. 2014). People laid sickles on the throat, abdomen and pelvis of the deceased because they thought that when the deceased would like to get up from the grave, a sickle would hurt him, ultimately rendering him harmless (Janowski and Kurasiński 2010). Due to the lack of proper documentation we do not have any information on how the sickle was placed in grave 24 at Culmen and in what relation to the body so it is hard to say if it was intended for use against demons and vampires.  
We propose extending the interpretation of the social functioning of sickles in the early Middle Ages and the sickle from Culmen (see also Matczak and Kozłowski 2017). We suggest that sickles, and particularly the sickle from grave 24 at Culmen, were used in medical treatment. Ethnographic sources indicate that sickles were used to remove pain and eye inflammation and the ‘pain in the bones’ (Kolberg 1867, 95, 1882, 146, 156, 158; Udziela 1891, 118; Tylkowa 1989). As sharp tools, sickles were waved in front of the diseased body part (Kolberg 1867, 95; Moszyński 1967, 231; Dłużewska 1983, 38), which symbolically ‘cut through’ the disease, which in turn led to the recovery of the sick. In this respect, sickles had symbolic meaning and were used for magical medical treatment. Perhaps the sickle from grave 24 at Culmen was used to relieve the pain in: injuries, advanced degenerative joint lesions, meningitis, hyperostosis frontalis interna (Morgagni syndrome?), multiple myeloma, enthesopathy, hip dysplasia, thoracic disk herniation, teeth caries and the teeth root abscesses of people who lived in Culmen (Kozłowski 2012; Matczak 2015). This sickle was potentially used for medical treatment or could symbolize that the deceased woman who died at age 60-70 and was buried with the sickle was a ‘cunning woman’ and was connected to medical treatment.
	Among other objects used for healing might be belemnites, also called lightning bolt, lightning stone, thunderbolt, evil claw, finger of God or finger of Mother of God (Moszyński 1967, 734; Banasiak 2016a, 4, 22). In the area of the ​​Slavic lands, these fossils were attributed as having the magical power to protect people from all kinds of misfortunes and diseases (see Banasiak 2016a). Powder obtained from scraping belemnite was considered as a gift of creed or divine rod (Łęga 1961, 280). Belemnites were used for: wounds, burns, ulcers, warts, abdominal pain, headache, toothache, eye disease, severe labour, fever, splitting of blood and haemorrhages (Table 1; Łęga 1961; Banasiak 2016a). Belemnites could be used for the treatment of, for example, blood splits and haemorrhages that may have been present in scurvy or tuberculosis (Fain 2005; Longmore, Wilkinson, and Rajagopalan 2007; Wojtecka-Lukasik 2009, 853) which were identified in the population of early medieval Culmine (Kozłowski 2012).
	A total of 24 belemnites were discovered in Kałdus: seven at site 2, 16 at site 3, and one at site 4.  The highest number of belemnites, i.e. 16, which constitutes 66.7% of the total, comes from site 3, which is a stronghold. Four specimens date back to between the second half of the 10th century and the 1st quarter of the 11th century, while the majority (N=12) are from the 12th century (Banasiak 2016a, 42-43; 2016b). Belemnites dating from the 1st half of the 12th century, and associated with the place of cult practices in the area of ​​the stronghold (Banasiak 2016a, 50), could be used during more formal outdoor therapeutic practices. Belemnites discovered in the storage pits; pits connected with households; a compartment of a household pit; and log cabins at the stronghold can all be connected with medical treatments that were performed in homes. Belemnites were rubbed on sick areas or powdered specimens were used with milk and vodka in a brew (Banasiak 2016a). This may be indicated in particular by the traces of abrasion identified on two belemnites (inventory numbers 33/12 and 161/11 – Figure 3) discovered within households at the so-called internal stronghold (castrum maior) dating back to the first half of the 12th century (Banasiak 2016a, 70-71). It is possible that these belemnites were scraped into medicinal powder. In grave 391/03 at site 4, a burned-out piece of belemnite was found (Figure 4), which was located above the left pelvic bone of a 60-70-year-old woman (Bojarski et al. 2010, 568). Periosteal inflammation on the bones of lower limbs, degenerative changes in the cervical spine and ante-mortem losses of teeth that could cause pain (Kozłowski 2012; Matczak 2015) were identified on her skeleton. Dating back to the first half of the 11th century, belemnite may have been an apotropaic amulet (Banasiak 2016a, 49, 71) protecting women from disease.
In the 12th century, Gallus Anonymus (2008, 76) stated in his chronicle that trephination was a surgical procedure for head injuries in Poland. Trepanations identified in four individuals (graves 18, 14/00, 304/02, 308/02) in Culmen were performed by a bone scraping technique with a sharp tool or drilling (Kozłowski 2012, 134-136). Archaeologists have not found any specialist medical tools that could have been used to perform trepanations in Culmen (Chudziak 2006a, 2010) or any other sophisticated medical tools such as, for example, medical rods that could serve to magical treating wounds found in the grave of a Stanway physician dating back to the 1st century AD (Crummy 2002) or in graves from medieval Britain (Gilchrist 2008). Gemstones, folded coins, spindle whorls, copper support plates, a hernia truss, and belts in medieval Britain (Daniell 1997; Gilchrist and Sloane 2005) or axes in Finland (Mäntylä 2007) had healing purposes. Such items have not been discovered or had different purposes at medieval Culmen. Spindle whorls that were found in graves might have indicated the occupation of the deceased. Knives, the sickle and belemnites were the only one objects that were used in medicine at Culmen, which we identified. 
Grave goods had multiple meanings and functions in the Middle Ages (see Härke 2014 with further references) that included expressing tribal or ethnic identity, religion, gender, occupation, and social status of the deceased (e.g. Chudziak and Stawska 2006, 144; Sørensen 2009; Kajkowski 2015). Grave goods may have been ‘metaphors for the life, or specific events in the life, of the deceased’ (Härke 2014, 48). Putting them, as polluted items that came in contact with a dead body, in the grave prevented them from doing damage. Artefacts and clothes might have been part of a funerary costume of the dead (e.g. Chudziak and Stawska 2006, 144). While cooking pots and animal bones might have been remains of the funeral feast (Härke 2014). Grave goods might also have expressed emotions towards and commemoration of the deceased and behaviour of the living in the encounter with the dead and death (e.g. Gilchrist and Sloane 2005; Kajkowski 2015). They, as apotropaics, might have protected the living from revenants and vampires (Chudziak and Stawska 2006, 144; Kajkowski 2015). Grave goods might have been needed by the dead as gifts to a deity for the journey to or the use in the underworld (e.g. Chudziak and Stawska 2006, 144; Weinkauf 2006; Kajkowski 2015). Some grave goods might have had a medical function (Daniell 1997; Gilchrist and Sloane 2005). Those all functions might have been connected (Chudziak and Stawska 2006, 144; Härke 2014), e.g. swords and battle-axes were weapons and symbols of the wealth, power, status, had mystical power, and magical dimensions at cemeteries during 1050-1200 AD in Finland (e.g. Mäntylä 2007).
Items such as knives and a sickle could have many functions ranging from daily-use to healing related to the religious-magical sphere. Changing the function of a given object may have been dependent on the needs of the user and the context of the object's use. Putting medical objects into graves at Culmen might have expressed social identity of people buried with those objects as practitioners of healing magic or cunning men and women. The Slavic dead were given grave goods because they continued their existence in the Otherworld and ‘needed various everyday objects there’ (Kajkowski 2015, 17). It is possible that traditional, non-Christian Slavs were given medical items so they could lead a good life in the underworld. Roberta Gilchrist (2008, 150) proposed that in medieval Britain, the magico-medical charms and ‘therapeutic devices were intended to treat or heal the corpse while it was in the grave, in preparation for the corporeal resurrection at the day of judgement.’ This interpretation would also be plausible in case of burials of Christian Slavs at Culmen. However, identification of Christian and non-Christian burials is problematic in the case of early medieval Poland because items that might have indicated Christian association might have been used by pagans as a fashion (Zoll-Adamikowa 1988). That is why medical items might have had two meanings in early medieval Culmen: might have been given to support the existence of the dead in the Otherworld or intended to treat or heal the corpse in preparation for the resurrection in Christian worldview. We cannot be certain whether an object was deposited with the dead because it belonged to them in life or the object played a role in funeral ritual practices (Kajkowski 2015, 18). Also, artefacts in burial contexts might not have the same meaning as they had in living context (Mäntylä 2007). However, we might presume that artefacts such as knives, a sickle and belemnites had symbolical meaning connected with magical or religious beliefs and social identity possibly connected with medicine in Culmen.

Plants

	Herbalism was probably the most popular element of therapeutic treatments (Karwot 1955; Jankowski 1988; Jagla 2011). Historical and ethnographic texts (e.g. Łęga 1961, Moszyński 1967, Dłużewska 1983, Jankowski 1988) give the names of many plants that have been used for the treatment of diseases and have been identified in the Kałdus osteological material.
	Roberta Gilchrist (2008, 127) mentions that willow was used to treat ‘diseases caused by dampness’ in medieval Britain. Kazimierz Moszyński (1967, 212-218) states that willow bark was used for various diseases in Poland but does not specify for which ones. Plantain was used for ulcers, burns, fever and gastrointestinal diseases (Udziela 1891, 234; Łęga 1961, 283; Moszyński 1967, 212-218; Jankowski 1988, 131; Abramów 2012; Abramów and Bienias 2016, 168). Agnieszka M. Noryśkiewicz (2004, 143-150) has identified the pollens of willow and plantain in the Chełmno/Rybaki profile in Kałdus and Joanna Abramów (2012, 86, 183; 2016, 94) has identified the pollens of plantain (Plantago media) in household feature 531 and the pollens of narrowleaf plantain in pit 240. Knot-grass could be used for stitch in children and diseases of the urinary tract (Jankowski 1988, 131; Abramów 2012, 86; Abramów and Bienias 2016, 168). Its remains have also been identified in Kałdus, e.g. in feature dwellings at site 2 (Abramów 2012; Abramów 2016, 91, 93). Water-lily (Nymphaea alba) was used as an astringent, cardiac and tranquilizing agent, as well as in cardiac neuropathy and cardiovascular disease (Jankowski 1988, 131; Abramów 2012, 41, 83, 86; Abramów and Bienias 2016, 168). Remains of the water-lily were discovered in feature dwelling 240 at site 2 (Abramów 2012, 41, 83, 86, 131, 183, Abramów 2016, 94). Guelder-rose (Viburnum opulus) could be used for ‘female diseases’ and as an antihemorrhagic agent (Abramów 2012, 87; Abramów and Bienias 2016, 168). The remains of guelder-rose were discovered in household feature 520 at site 2 (Abramów 2012, 132, 183; Abramów 2016, 94). Water-lily as a calming remedy and remedy for pain and guelder-rose as an antihemorrhagic agent (see Abramów 2012, 184) might have been used for injury, amputation, and trepanation of the skull. Filberts were also used in medicine  (Łęga 1961, 22; Abramów 2012, 184) and their remains were discovered in 35 household and dwelling features at the settlement in Kałdus (Abramów 2012, 87, 132; Abramów 2016, 94). 
	Black elder could have been used in medicine since prehistoric times on Polish lands (Moszyński 1967). It has been widely used in the treatment of erysipelas, rhinitis, coughs, hoarseness, trichoma, tuberculosis, asthma, scabies, toothache, fever, and as a diaphoretic, diuretic, laxative and diastolic agent (Udziela 1891, 132, 203, 226; Łęga 1961, 282–284; Dłużewska 1983, 47; Abramów 2012, 42; Abramów and Bienias 2016, 168). Marek Polcyn (2004, 231-243) has identified a number of black elder pollens in feature 4/98 at site 3 that could have possibly served for healing. Feature 4/98 was an important place for healing and its broader description and interpretation are further in the text. In the osteological materials of Kałdus, a number of illnesses have been identified that were feverish: tuberculosis, malaria, meningitis, poliomyelitis and periosteal inflammatory reactions (Kozłowski 2012; Matczak 2015; see Mynter 1889; Joshi 2001; Aufderheide and Rodríguez-Martín 2006, 230; Longmore, Wilkinson, and Rajagopalan 2007; Roberts and Manchester 2010; Arslan et al. 2016). Treatments such as trepanation and amputation could also cause fever as the fever sometimes occurs after surgery (Pour and Gökçe 2016). Perhaps the above ailments were treated with black elder.
	Pollens of the above-mentioned plants were found in enclosed features: household features (e.g. number 520, 531), feature dwelling (e.g. number 240) in Kałdus (Chudziak and Noryśkiewicz 2016), which might suggest plant related deposition. They might have been used as medical remedies and their remains left in layers of features. However, we cannot exclude that at least some parts of remains of pollens are related to plants growing nearby. Filberts, knot-grass, and guelder-rose were used in the daily diets of early medieval Poles (Lis and Lis 2009), which indicates that plants as well as objects were multifunctional and used for different purposes (e.g. in medicine, diet in the case of plants) depending on the context. In such way food might have been also medicine in early medieval Poland.
Other researchers present analysis of plant pollen left in pots or temple vessels that could have been used as medicaments or to bring someone into a trance to carry out predictions about the fate of a patient, e.g. mugwort (artemesia) could have been used for such purposes (Carr 2002, 65). Mugwort was also found in Kałdus (Abramów 2012), however, textual sources do not mention that it was used for medical purposes in medieval Poland. Ash (Fraxinus excelsior), hyssop, box, and Sphagnum moss might have had medicinal function and been used as remedies in medieval Britain (Gilchrist and Sloane 2005; Gilchrist 2008). However, our data does not indicate that it was as such in medieval Culmen in Poland.

Animals

[bookmark: _gjdgxs]Animals were inseparable companions of man in the Middle Ages. People in medieval Kałdus bred them for leather (for clothes and rugs), food (meat and milk), and exchange trade (in the case of herring). Horses were used for riding and military purposes and oxen and cows were harnessed to the plough. Dogs were useful in pastoral work, hunting and other everyday activities (Makowiecki 2010). People made objects (e.g. skates) from animal bones and used animals as grave offerings for the deceased.	
	Medieval and ethnographic texts indicate that medicinal products made from animals were popular in Poland (Bielowski 1961; Strojnowski 1979), especially those produced from dogs, cats, horses or cattle. Daniel Makowiecki (2010) identified animal bones at Kałdus that can be combined with ethnographic descriptions of animals used in medicine. They were explored in graves, household pits, hearths, dugouts, half-dugouts, dwelling pits and dwellings, fire pits, smokehouses, ditches, post-holes and fences (Makowiecki 2010).
	Ethnographic sources indicate that dog hair was put on the place of a dog’s bite to divert the bad consequences from the human to a dog, which is an example of the medieval medical rule: like cures like. Dog's hair was applied to the trichoma, while dog's fat was eaten during the ‘peel off’ condition, tuberculosis, coughs and asthma (Udziela 1891, 243; Łęga 1961, 284). A few dogs' bones were recognized at Kałdus. Perhaps they were used to treat tuberculosis, which was identified in five cases (Kozłowski 2012). Perhaps the fat of the dog whose remains were found in feature 406 (1st half of the 12th century – 1st half of the 13th century) at site 1 was used to treat people suffering from tuberculosis, buried in graves 42/00 and 82/01/05 dating back to the second half of the 12th century – 12th/13th century (Makowiecki 2010; Kozłowski 2012). Dogs could have been put into a grave as an offering to the deceased (Makowiecki 2010), as a medical therapeutic or could have those both meanings.
According to ethnographic texts (Moszyński 1967, 216), cat bones could be used in cases of sorcery, depression, pain, and ailing. Bones of these species have also been identified in the discussed centre (Makowiecki 2010). They could serve for the treatment of multiple ailments manifested by pain, some of which were documented in the osteological material at Kałdus (Kozłowski 2012): injuries, advanced degenerative lesions of joints, enthesopathies, meningitis, hyperostosis frontalis interna, multiple myeloma, caries, and tooth abscesses (Górski 1983, 227; Winiarska-Majczyno 1983, 88; Spodaryk 2002, 276-7; Neogi et al. 2005; Longmore, Wilkinson, and Rajagopalan 2007; Goodwin et al. 2013; Priyambada, Joshi, and Ozdemir 2017; see Matczak 2015).
	Some of the diseases were also treated with medications made from horses. Horsehair was attached to warts to make them fall off (Łęga 1961, 282) while burned horse's hoofs were sniffed to treat rhinitis (Łęga 1961, 283). Burned horse teeth were used for toothache (Udziela 1891, 150). Numerous (about 80) horse bones have been discovered in the material from Kałdus (Makowiecki 2010). Horse teeth may have been used to treat the toothache, which may have occurred as a result of advanced caries and root abscesses (Górski 1983, 227; Winiarska-Majczyno 1983, 88) documented in the Kałdus population (Kozłowski 2012).
Cattle were also used in the treatment of various diseases. Frostbitten body parts were put into warm cattle blood immediately after killing the animal and warm cattle blood was drunk (Łęga 1961, 281). The cow's hair was applied to a trichoma (Łęga 1961, 284). Numerous cattle bones (Makowiecki 2010) have been found in Kałdus, which may have been used for these conditions. 
Cow meat and milk and horsemeat were elements of the diet in Kałdus (Makowiecki 2010). The bones of horses have traces of cuts that occurred during the processing of the animal (Makowiecki 2010), e.g. one long bone has traces of removing of the periosteum; it comes from feature 525 that is interpreted as a household pit. The cattle bones in feature 4/98 (discussed in more detail below) show that cattle meat could be consumed not only as a part of the diet but also as food during rituals and ceremonies (Makowiecki 2010), possibly those related to medicine.
	Although, other cattle, dog and cat bones from Kałdus do not have traces that would indicate that those animals were used for medical treatment (Makowiecki 2010), we cannot exclude such usage because it is possible to process an animal without leaving a mark on bone (Morris 2010b, 2011). It is possible that people at Kałdus processed animals as such and this did not leave any traces on bones that would indicate using those animals’ parts as medicine therapeutics. Such traces may be possibly hard to identify in osteological materials. Burnt horse teeth were not identified in Kałdus (Makowiecki 2010). Animal hair decay more easily than bones which causes that zooarchaeology cannot indicate if animal hair could have been used in medicine.
All animal bones – with an exception to those from graves, feature 4/98, and deposits – especially those from dwellings and households may have been associated with rubbish, residues, and leftovers from animal use. They suggest which animals were consumed and used – also in medicine – on a daily basis in Culmen, e.g. in the inn (feature 172 at site 2) where archaeologists found 216 bones of cattle (Chudziak et al. 2016). People used animals in their diet and medicine and discarded leftovers. For this reason it is more likely that animal bones from the inn, dwellings and households than any other features may be associated with medicine. Animals used in medicine might be found mainly in pits, and less frequent in deposits. 
The definition of deposits at Culmen includes animals which bodies were buried in whole or in part (Makowiecki 2010) and is in line with definition proposed by Morris (2010b). Morris (2010b) following Hill (1995, 27) who proposed Articulated/Associated Animal Bone Group (ABG) as the neutral term that semantically separates animal deposit from its interpretations, defines ABG as articulated remains, remains that became disarticulated post-deposition via taphonomic processes, and disarticulated remains deposited in association. ABGs are also recognized as ‘special animal deposits’ or ‘animal burials’ (Morris 2008b). Interpretations of ABGs span from functional (including butchery waste, disease, fall victim, natural death), through mixed (functional + ritual) to ritual (including feasting, grave goods, offering sacrifice), and unknown (Morris 2008a, 2010a, 2010b). At Culmen, in addition to animal deposits in feature 4/98 (which had a sacral meaning and is discussed below), deposits of horse (feature 12 – a household: functional meaning) and cattle (features 100 – a fire pit; 259 – a household: functional meaning) were discovered. A cat (features 254 – a household; 158 – a smokehouse; 538 – a household pit: emotional meaning, symbolical rituals) was identified at site 2 (Makowiecki 2010, 141-143). Horse deposits were discovered in four features at site 4 (Makowiecki and Makowiecka 2010). One deposit might have several meanings and indicate variability between the physical elements of everyday life and the spiritual sphere and they both may influence one another (Morris 2010b; Morris and Jervis 2011). This might be seen in animal deposits at pits and households at Culmen where animals were deposited because they were consumed or could have been used for medical reasons. 
Animals placed in graves could have been offerings, e.g. food offerings to the deceased (Makowiecki 2010), which as Morris (2008a) underlines (see also Bailey 1967; Buckland-Wright 1990; Sykes 2003), is part of a ritual. At Culmen, animals in graves, such as pig, might have been food offerings for the deceased because they were part of a diet in early medieval Poland (Makowiecki 2010, 143). Using an animal as a part of a diet had a functional meaning, but once it is treated as a food offering for the deceased it gains a ritual meaning. Most pre-industrial societies do not distinguish the functional from a ritual meaning of an animal (Morris 2008a). Placing animals in graves might be connected with treating them as sacrifice goods, animals associated with the dead or medical usage during afterlife in the Otherworld. In both cases of burials and pits, animals have a primarily functional role (as a part of their diet) that transfers to a ritual when animals are given as a food offering in burials. In the case of animals as medical therapeutics, they might have mixed functional-ritual meaning because medicine belongs to a sacred sphere of human life, but at the same time it is useful in everyday life.
Traski Annals (Bielowski 1961, 844-845) from the 14th century states that frogs, lizards and snakes were also used for treatment in Poland. However, their remains were not identified in Kałdus. Other researchers indicated the use of insects in Roman Times (King 2017) and fallow deer (Dama dama) in medieval times (Miller and Sykes 2016) as therapeutics. However, we do not have textual or archaeological data that suggest this was the case in Culmen. Morris (2014) indicates that animals were used as a part of the diet of patients and by specialists for comparative anatomy at the Royal London Hospital in the 19th century. We cannot indicate if and which animals were eaten as a diet during diseases, however, we indicated which animals could have been consumed as medical therapeutics at Culmen.

The place of medical healing

	Another important topic is whether people used special places of healing practices in the early medieval period. Could such places be related to the places of mythical-magical valorisation, and hence belong to the religious sphere? Features interpreted in this manner, by their very nature, are usually controversial in their reception by early medieval scholars, and are known from various parts of the Slavs' territory (e.g. Schuldt 1985; Leciejewicz 1987; Rusanova 1992; Moździoch 2000; Chudziak 2003a). Among them is feature 4/98 uncovered in the stronghold in Kałdus, deviating in its form and structure from other features typical and characteristic of Western Slavic settlements (Chudziak 2003a). It is worth reconsidering this feature in the context of the practice of healing and healthcare. Feature 4/98 is a large field reduction of 13.5x6 meters in size that has a channelled section and is of kidney shape in the plan. It is located in the South part of the stronghold directly at the foot of Mount Saint Lawrence, right at the entrance to the clobber of the stronghold. This feature is dug into prehistoric layers to a depth of about 1.5 meters and cuts a water-bearing layer. Its content indicates that it was used from the second half of the 10th century to the beginning of the 11th century. 
	The beginning of the functioning of the feature is probably related to the ponds formed in connection with the outflow of groundwater at the foot of Mount Saint Lawrence (Figure 5). In the 2nd half of the 10th century, a stone pile with a diameter of about 3 meters and a height of less than 1 meter was erected within one of the ponds, interpreted as a sacrificial altar associated with traditional pagan worship. The bases for such an interpretation are: the cultural and natural context of the feature (mountain, water, stones), numerous layers of sands with a large amount of burns and charcoals showing repeated fires at this place, and numerous archaeobotanical and zooarchaeological materials indicating magical-sacral activity (Chudziak 2003a, 66; Chudziak 2006b). In various parts of the stone pile (Chudziak 2003a, 52; Polcyn 2004, 234), numerous black elderflower seeds and rye grains (many thousands) were identified and dated by the radiocarbon method to 1100 BP. Black elderflower seeds in unburnt form were also numerous in the pile itself and must have got there at the time of its formation. 
	Most of the burnt black elderflower seeds and rye grains were laid in a layer of burning on the top of the stone pile. In addition, there were also, in much smaller quantities, remains of knot-grass, grass, spelt wheat, millet and barley. The remains of cattle, sheep/goat, pig, horse, ram, and fish scales have also been identified in the feature (Makowiecki 2010). Some of the plant and animal remains exhibit traces of smoking, which may indicate their selective treatment as sacrificial gifts (Chudziak 2003a, 66).
	Human remains, especially the large fragment of a young man's skull discovered on the top of a stone pile are a peculiar finding (Chudziak 2003a, 2006b, 79-80, footnote 13). Radiocarbon dating indicates that this individual lived in the early Iron Age, but the cultural context undoubtedly demonstrates that his skull was used secondarily in magical ritual practices in the second half of the 10th century or at the turn of the 10th and 11th centuries (Chudziak 2006b, 80; Kozłowski 2011, 92). The function of the feature is difficult to determine unequivocally, although its uniqueness, location and natural-cultural context seem to indicate its association with the sacred sphere (Chudziak 2003a, 49).
	The foot of Mount Saint Lawrence and, in particular, a wetland field with a pile of stone, known as feature 4/98, could serve as a place of traditional Slavic ritual/magical cult practices, including those protecting against evil powers using fire. The repeatability of these activities was reflected in the multi-layered structure of burnt layers covering a stone pile. We propose extending the current interpretation of the function of the feature with respect to its healing aspects. Identifying the black elderflower and the bones of cattle and horses could play a key role in establishing the means used in medicine (Udziela 1891; Łęga 1961). Rituals may have been concerned with health: protection against illnesses, as well as the removal of spells or praying for healing. It is possible that the remains of the newborn, buried in the 12th century, located in the immediate vicinity of the feature, played a crucial role in those practices. This feature could perform similar healing functions as the Isle of May in the early Middle Ages in Scotland (Willows 2017).
	The tradition of the sacred site probably also found its expression in the next century, especially in the construction of the Romanesque basilica. After the filling of feature 4/98, the place was lined with several layers of stones interpreted as the foundation of an unspecified building directly connected to the foundation and perimeter walls of the stone basilica built probably in the second or third quarter of the 11th century (Chudziak 2003a; Polcyn 2004). In modern times, it was decided to establish a chapel at the mountain that was a counterweight to the pagan rituals practiced in this place.

Conclusions

	There are many archaeological sources on the basis of which archaeologists may infer that healing took place. These include artifacts, animal bones, plant remains and pathological changes on human skeletons. The early medieval population in Culmine most probably used for treatment: knives, sickles, belemnites, black elderflower, willow, narrowleaf plantain, knot-grass, water-lily, guelder rose, hazels, the bones of cattle, horses, dogs and cats. Depending on the context, these items could perform many functions from usable to symbolic: magical-religious including healing. Many different medications were probably used to treat one disease. For example, in the case of a person suffering from tuberculosis from grave 29/00 (the 1040s to the 11th/12th century, the first half of the 12th century), black elder and dog’s fat may have been used (Polcyn 2004; Makowiecki 2010, 219; Kozłowski 2012).
	We propose to extend the interpretation of the function of feature 4/98, considered as a pagan altar located at the foot of Mount Saint Lawrence in Culmine. Among the cult-magical rituals that were celebrated there also probably belonged those connected with medical treatments and the removing of diseases. This is evidenced by the accumulation of large amounts of black elderflower, cattle and horse remains that could be used in medicine.
	Investigating the materiality of medicine in an archaeological context at Kałdus has been difficult because much of the material is ephemeral and will elude identification. Materials that medical therapeutics were made of were organic including animal parts and plants. As Roberta Gilchrist (2008, 124) notes, ‘those that survive from exceptional circumstances of preservation may represent a fraction of the original deposition’. Other archaeological research on medicine using ethnographic accounts, but in different contexts, e.g. in Ghana has proven to be as well difficult (Insoll 2011). Archaeological research needs more data and sophisticated tools to uncover medical practices, but it brings insights into past medicine. This article is an introduction to research on early medieval healing in Poland and more advanced research is to come. Research on the therapeutic requires the integration of more sources including iconographic and written sources. Comprehensive research on written and iconographic sources is one of the challenges of the future, which will enable us to better understand medieval medicine in the Polish lands.
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Figure 1. The location of Kałdus in Poland.
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Figure 2. Numbers of diseases, conditions and pathological lesions that were identified on the skeletons in Kałdus. DJD - degenerative joint diseases. HFI - hyperostosis frontalis interna.  
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Figure 3. Belemnites with traces of abrasion. a) belemnite 33/12; b) traces of abrasion on the side of belemnite 33/12, magnification 80x; c) belemnite 161/11; d) abrasion marks on the base of belemnite 161/11, magnification 10x (Banasiak 2016a).     
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Figure 4. Fragment of belemnite from grave 391/03, site 4 in Kałdus (Bojarski et al. 2010, 319).
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Figure 5. Feature 4/98 at site 3 in Kałdus. Schematic representation of the successive stages of use: a) wet ground depression with ponds from the middle of the 10th century; b) stone sacrificial altar, 2nd half of the 10th century – older phase; c) stone sacrificial altar, 2nd half of the 10th century – younger phase; d) clay-loam basin, 1st half of the 11th century; e) wooden structure smouldering, 1st half of the 11th century; f) stone foundation of the so-called western annex of the basilica; g) clayey formation, 1st half of the 12th century; h) so –called layer with bones, 1st half of the 12th century; i) smelting and smithing zone, 2nd half of the 12th - 1st half of the 13th centuries (Chudziak 2003a).






















	Medical therapeutics
	Affliction
	Healing practice

	Tools
	
	

	knife
	blotches
	blood letting, cutting blotches

	sickle
	pain and eye inflammation, ‘pain in the bones’
	‘cutting through the disease’

	belemnite
	wounds, burns, ulcers, warts, abdominal pain, headache, toothache, eye diseases, severe labour, fever, splitting of blood, haemorrhage
	rubbing of a sick place, drinking a brew 

	Plants
	
	

	willow bark
	various diseases
	

	plantain
	ulcers, burns, fever, gastrointestinal diseases
	

	knot-grass
	children's stitches, diseases of the urinary tract
	

	water-lily
	as astringent, cardiac and tranquilizing agent, in cardiac neuropathy and cardiovascular disease
	

	guelder-rose
	‘women's disease’, haemorrhage
	

	filbert
	
	

	black elder flower
	erysipelas, rhinitis, cough, hoarseness, trichoma, tuberculosis, asthma, scabies, toothache, fever, as diaphoretic, diuretic, laxative and diastolic agent
	

	Animals
	
	

	dog
	dog bites, trichoma, ‘peel off’ condition, tuberculosis, cough, asthma
	putting a dog's hair on a place of disease, eating dog’s fat

	cat
	depression, pain, and ailing
	

	horse
	warts, rhinitis, toothache
	attaching horse hair to warts to make them fall off, sniffing burned horse's cloven feet  

	cattle
	frostbite, trichoma
	putting body parts into warm cattle blood, drinking cattle blood, putting cattle hair on a place of disease



Table 1. A catalogue of medicinal therapeutics.
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