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Abstract 
 

The focus for this study is the illumination of the function of loom weights and their purpose 

within the warp-weighted loom. This study deals with Iron Age loom weights excavated at 

Birka, within the area known as the Garrison. This category of objects was originally 

classified as being fragments of bellow shields, an interpretation seemingly more 

corresponding with the site’s traditional interpretation. In order to give a fuller depiction of 

the textile production as a whole, spindle whorls found within the same defined area have also 

been included in this study. The main goal for the analyses of these two groups of fragmented 

finds has been to establish and re-create the functioning variables of these objects, that is, 

foremost their original shape and weight. Furthermore the objective has been to enhance the 

understanding of the functional parameters of the textile production in this area. This is partly 

achieved with the aid of comparing data regarding textile implements found in other areas of 

Birka. The results can confirm that the area held a capacity to manufacture a variety of 

different textiles, including very fine threads and weaves. 
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1. Introduction 
 

Basic woven textiles are the result of two thread systems crossing each other at right angles. 

One of these systems, the warp, runs parallel to the side of the loom and is kept stretched 

during the weaving process. To provide this necessary tension, weights have been used 

through prehistoric and early historic times, to keep the warp taut (Hoffman 1964, Andersson 

et al 2006). These loom weights are classified as textile implements used within the 

construction of a certain type of vertical loom. Usage of this feature within the textile 

manufacturing process spans over vast geographical areas and time periods (Gleba 2008:4). In 

archaeological contexts loom weights are very often the only, or that of few remaining finds 

of previous textile production. Despite their rather quantitative presence in archaeological 

materials, their functionality is at times overlooked or misunderstood. The same can be said 

about other textile implements, such as spindle whorls. Although simplistic in their nature, 

these tools have the potential to outline key elements in the production of which they have 

originally been a part. 

 

 

1.1. General aims and purpose of study 

 

In Scandinavia loom weights are recognized through their most commonly circular shape. 

Most often made out of burnt clay, these objects are rounded, symmetrical and centrally 

pierced (Stærmose Nielsen 1999:16). Within certain areas of Scandinavian archaeological 

practice, loom weights have traditionally been thought to coincide, in shape, size and material 

with a second type of artifact, namely the bellow shield, associated with metallurgical 

craftsmanship. Used within the construction of a bellow this object works as a pressure 

regulator for the amount of air going in to the hearth as well as a protection for the bellow 

against the high temperatures linked to iron production. This object can be described as a type 

of nozzle or mouth piece (Englund 2002:399, Gustafsson 2009:256).  

     The loom weight fragments, forming part of the material used for this study, have all been 

originally classified as being bellow shield fragments, an interpretation that has since been 

considered unlikely. This category of finds, while highly fragmented, still display the known 

functioning characteristics of loom weights, consistent with this area and time period. These 

traits include shape, perforation and size. Other more intact finds linked to the textile work 

process, namely spindle whorls, also strengthen the interpretation that textile production was 

present within the site specified below. 

     This study is based on analyses of loom weights, along with spindle whorls from the 2001-

2004 excavations at the area of Birka known as the Garrison, within the overlapping projects 

Strongholds and fortifications in Central Sweden AD 400-1100 and Daily Life in Birka’s 

Garrison. This specified time period within these projects have not yet been fully published.  

     Even when archaeological objects are interpreted as loom weights, information given 

concerning their basic characteristics can often be considered inadequate among records and 

published works. This omission of descriptive features makes comparisons between tools 
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from different sites difficult. It also works as an obstruction for the development of new 

methods and theories furthering the understanding of the functional and practical aspects of 

these types of tools. The main purpose for this work will therefore be to try to establish and 

clarify the characteristic and functional features within this assemblage of fragmented loom 

weights and spindle whorls. The material will be approached with the intention of elucidating 

the part these tools play within the various stages of textile production. 

 

The main objective can be reduced into the following questions; 
 

 Can the functionality of these objects be clarified, and if so, does the functionality of 

these objects differ from the textile tools found in other areas of the Birka settlement? 
 

 Does homogeneity exist among the objects and can they be linked to a specific type of 

production? Also, can any conclusions be drawn regarding the location of the 

production within the Garrison area? 
 

 What conclusions can be drawn in regards to the quality of the final product these 

tools have had a part in creating, i.e. the finished threads and textiles? 
 

 

 

1.2 Theoretical framework 

 

When illuminating the physical nature of a category of objects one is also inclined to contrast 

connotations and significance of a certain craft linked to a certain category. A closeness that 

have been perceived to exist in object’s physicality, for example between two types of finds, 

does not necessarily find its equivalent in the discussion and process of the original 

production in which the objects have been a part. Loom weights, through their nature of being 

textile implements, have traditionally had an almost synonymous link to feminine qualities 

and women’s work (e.g. Barber 1994:188) The original interpretation of these objects as 

bellow shields on the other hand would link them to metallurgical activity, bearing a strong 

association with masculinity and militaristic environments (Englund 2002:13).  

     When handling and discussing an archaeological material linked in some way to the field 

of textile production, one is likely to also have to deal with the gender related issues so 

intricately bound to this domain. Initially, Iron Age archaeology was in large part centered 

around features and finds associated with warfare, along with activities that can be linked to 

it, all of which are associated with men (Ballard 2007:170). This is something that may have 

left the objects and activities strongly associated with the household and the sphere of women, 

somewhat stranded on a more theoretical, symbolically embedded plane. This marginalization 

however, made at the expense of more practical approaches, has been challenged by an 

increasing number of scholars. 

     The presentation and processing of textile tools have at times been executed without more 

thorough discussions regarding their usage. In addition, few efforts were formerly made to 

explore the time consumption and technical skill required within this craft (Andersson 
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1995:12). These are aspects that have not changed until fairly recently, where attempts have 

been made towards the understanding of the craft’s economic importance and an evaluation of 

its products. 

     The material in this study will be approached on a practical level in an attempt to breach 

the gap between the tools, as parts of previous spindles and loom structures, and the variation 

and quality of the original products. 

 

 

2. Research background 
 

2.1 Textile research – Birka and the Scandinavian Iron Age  

 

Early research regarding textile production has traditionally been based on the actual textiles 

rather than on the tools and the manufacturing process. The general direction can be described 

as something focusing on artistic values above technological development (Geijer 1994:307). 

Publications regarding ancient textiles and textile production can also be said to have had a 

main focus on the norms and symbolism associated with their manufacturing (see Brodén 

1969, Barber 1994, Scheid & Svenbro 1996). Although this objective is well established, it 

functions without truly elaborating the complexity of the organization and craftsmanship that 

would have been required.  

    This focus shifts somewhat during the later parts of the 20
th

 century when it comes to 

Scandinavian research. In regards to textiles, Scandinavia is fairly homogenous during most 

parts of the Iron Age and can be regarded as a somewhat separate entity when compared to 

other parts of Europe (Jenkins 2003:132-133). The archaeology of textiles was given an 

extensive background through the work of Agnes Geijer, partly represented in Ur 

textilkonstens historia, published for the first time in 1974 (Geijer 1994). Textile finds from 

graves at Birka were also examined in Birka III Die textilfunde aus den Gräbern (Geijer 

1938). The finished costumes of Birka were treated by Inga Hägg in Kvinnodräkten från 

Birka (Hägg 1974). Scandinavian Iron Age textiles, along with accounts on manufacturing, 

were also the subject in Margrete Hald’s Ancient Danish textiles from bogs and burials from 

1950 (Hald 1980). Lise Bender Jørgensen has also created an overview of textile finds from 

the Bronze and Iron Age (Bender Jørgensen 1986). 

     In regards to research focused on the manufacturing process and the tools and 

constructions used therein, important work was made when ethnographical data could be 

combined with iconographic and archaeological sources. Marta Hoffman’s studies in The 

Warp-Weighted Loom constitute a foundation of empirical studies, still frequently referred to 

today. By comparing the warp-weighted looms still in use in historic time in remote parts of 

Scandinavia, with the remains of similar constructions from antiquity, new knowledge was 

generated regarding the exact functionality of these constructions (Hoffman 1964). 

     With the intent of clarifying the work process behind Iron Age textile production, Eva 

Andersson’s doctoral thesis is a compilation of several classifying studies conducted on 

textile tools. One of the main areas of focus is the textile implements excavated at Birka. 
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Important conclusions within this work include the established importance of how the tools 

are designed and what their more functioning variables are. In order to establish these 

conclusions, results from experimental archaeology are incorporated and added to the more 

descriptive and classifying data. In order to further the understanding of Iron Age textile 

production, data regarding textile implements from Hedeby have also been collected. The 

material is descriptively accounted for in the same manner as with the Birka material. Where 

possible, certain comparisons between the two sites are also made. The registration of tools 

from both sites showed that the production of textiles were similar to a large extent on both 

locations. Spindle whorls in particular appear to be of a very comparable design, as are the 

bone needles. The loom weights vary somewhat in general design and decoration, even 

though they only have slight differences in weight. Generally stated, the loom weights from 

Hedeby give more of an impression of being professionally made than the loom weights from 

Birka (Andersson 1999, 2003). 

     More recently the outlook of practical functionality has been resumed and developed 

further. This with the help of the rather extensive experimental archaeological trials conducted 

through the Centre for Textile Research in Copenhagen. Experiments have shown that even 

the simplest looms can produce elaborate and high quality textiles, the warp-weighted loom 

being one of these constructions. The relatively simplistic nature of the implements as such is 

contrasted by the apparent precision required for their proper functioning. As an example of 

this, small adjustments in the weight of tools have shown to have an impact on the textiles 

being produced (Andersson 1999, Andersson et al 2006). To further investigate the expertise 

that would have been essential for production on a larger scale, the experimental work 

conducted need to be further complemented. Through practical trials and scientific analyses 

on the textile tools themselves one would be able to draw closer towards an elucidation of the 

more specialized, highly productive sites of the Iron Age, such as Birka (Andersson 1999:29). 

 

 

2.2 The origin and functionality of weaving and the warp-weighted loom 

 

The producing of textiles is a craft that is, by some, considered to have preceded both the 

making of ceramics and metallurgy. Tools used and required for this craft have more or less 

been of a basically similar construction over long periods of time and vast geographical 

distances. To be able to detect changes in technology one often has to adopt a broader 

chronological perspective (Gleba 2008:2). Differences between diverse cultural contexts 

visible in other areas are not always visualized among textile tools and textile craftsmanship. 

     Looking at textile in detail, one notes that it consists of a number of threads crossing each 

other in accordance to a certain system. Some of these threads run in the fabric’s lengthwise 

direction. These threads are traditionally known as the warp or warp threads. The remaining 

threads are then incorporated into the warp and run across the fabric. These threads are the so 

called weft (Brodén 1969:49). In order for the interlacing of the threads to proceed towards 

the production of textiles, the warp is tautened in a loom. The appearance of the finished 

fabric is affected by how tightly or loosely the thread is spun, how fine or coarse it is and 
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most significantly on which weaving technique is used (Lundell et al. 1981:9, Andersson 

2005:76). 

     What is considered to be the earliest dated evidence for the making of textiles is of a more 

indirect nature, due to the perishable nature of the materials in question. Some of these signs 

can be seen in what is known as the Gravettian culture, ascribed to the time period 26 000 to 

20 000 BC. Beads have been found with increasingly smaller holes and the use of needles 

seems to be amplifying during this time period. Early indications of sewing include these 

small beads, placed in neat rows on deceased individuals. These beads are thought to have 

been sewn onto the individuals’ clothing, pieces of clothing most likely made of hide. A small 

sculpture found within the same cultural context also support the assumption that twisted 

thread was used rather than stringy animal body parts such as sinew or gut. The sculpture, 

dated to around 20 000 BC, depicts a woman wearing a skirt made out of twisted strings 

(Barber 1994:43). 

     A hypothesis concerning the development of weaving states that it has its origins in basket- 

and mat fabrication where persistent plant materials where intertwined. Wooden frames may 

have been used in this process in order to keep the parallel plant strips in place and to ease the 

intertwining process (Hecht 1989:9). These frames can be seen as somewhat equivalent to the 

relatively simplistic constructions that form the base of the early vertical and horizontal 

looms. 

     One of the earliest clear signs of woven textiles comes from Jarmo, in present day Iraq. 

The finds, dated to around 7000 B.C, consist of two lumps of clay with textile imprints on the 

two surfaces that were pressed together. The textiles that these imprints represent are thin and 

neatly woven in two separate patterns, indicating a high level of craftsmanship and a 

continuing tradition of weaving, by far preceding the dating of these objects (Barber 1994:79). 

     Early weaving appears to have made an early partition when it comes to loom design. The 

different types developed and spread in more or less opposite geographical directions from the 

area around Jarmo and Çatal Hüyük. One of these types of looms is the horizontal ground 

loom. Looms of this formation spread principally south and southeast, through the Levant and 

Mesopotamia, down into Egypt. The other main category of loom-type contain those looms 

where the construction is upright and where the warp is set vertically. This category has most 

likely been dominated by the warp-weighted loom. As a contrast this loom type, can be seen 

as having spread west and north through Europe. Both of these different types of 

constructions are, although separate from each other, most likely derivable from the basic 

band loom. Normally with a band loom, the weaver will tie the nearest ends of the warp 

threads to a post of some sorts or to the weaver’s own waist. The far end of the warp will most 

likely be tied to a tree or a post or even the weaver’s big toe. If the set-up is tied to the 

weaver, the necessary tension for weaving can simply be provided by leaning back. In order 

to make a wider fabric, the near ends of the warp can be spread out on a bar, instead of being 

attached in a single bunch. If the spread increases too much though, and the far end is still 

grouped together, the warp will take on a steep angle that will make the weaving process 

difficult. If at this stage, the bar at the weaver end is hung up, and the tension required for the 

warp threads at the other end is provided by fastening weights, such as stones, you would 

have the basic construction for the vertical warp-weighted loom. If instead, the weaver’s bar 
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is staked to the ground and an identical bar is staked a meter or so away, with the other ends 

of the warp threads tied to it, one would essentially have the beginning of a horizontal ground 

loom. In this case the bar at the far end would provide the necessary and even tension that is 

needed (Barber 1994:80-83). Both of these main loom types provide a solution for the need to 

produce wider fabrics in larger quantities. 

     A vertical loom, named after the direction of the warp, is by no means dependent on loom 

weights for their basic function. The tubular loom, or two-beamed vertical loom, is like the 

warp-weighted loom considered to have been widely used in prehistoric times. The tubular 

loom stands upright, much like the warp-weighted loom which is also a type of vertical loom 

(figure 1). The main difference lies in how the warp is stretched, the tubular loom using a 

lower beam for this function. This manner of attaching the warp limits the length of the 

woven fabric, wherefore the warp-weighted loom is considered preferable for weaving longer 

pieces (Andersson 2003:29). 

     Early finds of loom weights and weaving in Europe include those found in the Tisza 

Valley in Hungary. During an excavation of the area, several sets of loom weights were found 

within Neolithic hut constructions, dated to around 5500 B.C. In one of these contexts, the 

loom weights were found in a heap next to two postholes near one of the walls. The posts 

placed in these holes would with most certainty not have formed any support for the wall or 

roof structures of the hut and were therefore probably part of a warp-weighted loom structure. 

The remains of the structure are also placed facing the doorway, while still being close to the 

hearth, meaning that the lights supply, that is so crucial for the weaving process, was 

optimized (Barber 1994:83-84). 

     While weaving on a warp-weighted loom 

one stands in front of the structure, inserting 

the weft threads and beating them upwards. 

The textile is then created from the top down, 

its size determined by the width and length of 

the warp, although limited by the size of the 

loom (Fig.1). After the weft has been inserted, 

it is beaten upwards with the help of a weft 

beater. Weft beaters used during historic times 

were made of wood, bone or iron and a few 

finds from the Iron Age implies that the same 

material were used then. Weft beaters are 

above all else, an object type found in graves 

classified as female, most commonly in 

Norway (Hoffman 1964:5, Hoffman 1991:176, 

Andersson 1992:14, 2003:27). The warp, 

having to sustain greater strain, is often more 

tightly spun than the weft (Andersson 

2008:76). Before the warp threads are applied 

to the loom structure, they can be 

advantageously fastened into a woven band, 
Fig. 1. Warp-weighted loom set up for a tabby 

weave; one of the most basic types of textiles 

(Andersson 2003:29). 

 

(Andersson 2003:29) 
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made through tablet weaving. This way of fastening the warp can be seen on preserved Iron 

Age textiles, where a woven band can be seen on the upper edges of the fabric with the 

weaving pattern going in the opposite direction from the rest of the fabric (Springe 1986:14). 

The actual weaving, i.e the laying of the weft, only accounts for around half of the fabric 

production time. Planning, organizing and arranging the warp often takes an equally as long 

time (Barber 1994:18). 

     Loom weights from varying time periods and locations, more often than not, have one 

feature in common; they are all pierced with one or more holes, in the centre or at the top. 

Their weight is known to greatly vary from 150g to 1000g or more, with a large concentration 

number between 500-700g (Hoffman 1964:20). Scandinavian loom weights were usually 

made of clay, even if soapstone has also been a frequently used material in Norway 

(Andersson 2003:28). In most cases, the clay objects have been advantageously burned in 

order to create functioning and lasting artifacts. The majority of Scandinavian weights are 

undecorated, even if décor such as circular imprints are not that uncommon (Stærmose 

Nielsen 1999:41).  

     Traditionally, it has been generally stated that heavier weights are better suited for the 

weaving of coarser fabrics, while lighter weights are more practical when weaving finer 

textiles (Gleba et al. 2008:76). In order for the loom set-up to work properly the weights 

should be of the same weight. Theoretically, a set-up with weights of varying weight can be 

used, in which case the warp threads need to be redistributed in differing amounts over each 

weight (Mårtensson 2003:16). 

     Sets of loom weights have been estimated to have contained between 6 to 30 loom weights 

in most cases, even though sets of up to 80 weights have 

occurred. Supporting evidence for these numbers of weights 

is provided through ethnographic studies and an occasional 

few have been found in situ, where the weights have fallen 

directly to the ground from the warp set-up. Finds such as 

these sets of loom weights allow speculation regarding the 

size and quality of the fabrics that were woven, through 

knowledge of the original width of the loom (Gleba 

2008:132-133). 

     In order to produce the structures that are the woven 

fabrics, the weft threads have to be placed under some of the 

warp threads but over others, all depending on the desired 

pattern. The process is facilitated through the simultaneous 

lifting of all the threads that the weft must go under, leaving 

the warp threads that the weft must go over in order to form 

the woven pattern. The lifting of the group of threads forms 

a passageway known as a shed (Fig. 2). In vertical looms, 

such as the warp-weighted loom, the shed takes a form 

similar to a pitched roof. Through the passageway that is the 

Fig. 2. Profile view of a warp-

weighted loom, displaying the 

shed and heddle bar constructions. 
(Stærmose Nielsen 1999:95) 
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shed, the person who weaves can insert an entire line of weft at one time. The selected warp 

threads are lifted, whilst at the same time avoiding entanglement, with the help of heddle bars 

(figure 2) The warp threads can then be controlled and raised in groups (Barber 1994:40). 

     A warp-weighted loom can be used to produce a 

number of different weaves with varying intricacy, such 

as different types of twill and tabbies. A tabby weave is 

considered to be the most basic and common weaving 

technique (Mårtensson et al. 2009:374). In a tabby weave, 

sometimes known as a plain weave, each thread first 

passes under one and then over one thread of the threads 

at right angles to it (Barber 1994:40). Tabby weaves are 

considered to be the pattern used when making the 

strongest and thickest fabrics. It can also be used as a base 

for more elaborate patterned fabrics (Springe & Sydberg 1986:21). When weaving a tabby 

weave, two rows of loom weights are used, attached to two layers of warp (Fig. 1). For certain 

types of twill weaves (Fig. 3), four rows of loom weights are required (figure 2). A twill 

weave is characterized by diagonal rows, clearly visible on the surface of the finished fabric. 

In a diamond twill weave (Fig 3) these diagonals will switch direction in precise intervals 

(Springe & Sydberg 1986:31). 

     Recently a series of systematic tests have been performed in order to determine the 

functional parameters of the warp-weighted loom, when loom weights are the only obtainable 

source of information. These tests conclude that when figures concerning the weight and 

thickness of the loom weights are attained, an estimation of what type of textiles they have 

had a part in producing can be made. Simply put, the mass of a loom weight dictates the type 

of thread being used. The thickness of the weight, along with the weight of the loom weight, 

determines the thread count and density of the fabric. The added thickness of all the weights 

in a loom set-up also provides the width measurement of the textile in question (Mårtensson et 

al. 2009:373). 

     It is of great importance that loom weights provide the correct tension for the warp threads. 

A difference in tension of less than 10g has proven to have an effect on both the finished 

product as well as the weaving process. For optimal textile production, knowledge concerning 

the correct choice of weights for a specific thread, as well as for the intended pattern, appears 

to have been indispensable (Mårtensson et al. 2009:382). Thus, the craft would have required 

a certain level of expertise, one that is indicated through the use of different types of weight 

sets. 

 

 

2.3 Spinning and the use and function of spindle whorls 

 

Yarn and thread are both denominations of the smallest assembled element within a textile. 

While not constituting the finished textile, the thread represents a completed product on its 

own (Stenberg Tyrefors 1988:20). The drawing and twisting of prepared fibres into yarn or 

thread is known as spinning. While the thread is being spun, it acquires tensile strength, a 

Fig. 3. Diamond twill weave 
(Andersson 2003:28) 
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necessity for it to be able to be made into woven textiles (Andersson 1992:8, Gleba 

2008:100). In order to control the thread’s fineness and evenness, fibres have to be twisted 

and drawn simultaneously and at an even speed.  

     The process of spinning fibers into thread is basically done by twisting them longways. If 

the fibers are very long to begin with this is fundamentally what needs to be done in order to 

produce thread. Such is the case with silk and to a certain extent, hemp. Most fibers however, 

are not that long. Flax grows to around 120 centimeters, while wool fibers are usually only a 

few decimeters in length. To make thread longer than the length of individual fibers, an 

overlapping of different bundles of fibers have to take place before they can be twisted. In 

order to avoid lumpy sections where the bundles overlap, the fibers need to be added to the 

twisting at a constant pace. This function is filled by an object known as a spindle rod (Barber 

1994:34-36). 

     A spindle rod is a stick like object, simple in construction and generally around 30 

centimeters long. The end of the thread being spun is fastened to the tip of the spindle rod. 

The spindle rod is then turned, making the end of the thread to turn with it. The fibers are then 

twisted into thread. The finished thread can then be wound around the spindle rod (Barber 

1994:37). The spinning process can be executed in a few alternative ways. One way is to lay 

the prepared fibers on the ground, using one hand to flick them, a few at a time towards the 

spindle rod while turning the spindle with the other hand. This way however, is only practical 

if the fibers are quite short. The other approach is to drop the spindle after giving it a starting 

flick, after which it continues to spin on its own. To minimize wobbling and to prolong the 

time in which the spindle rod spins, a small disk can be added to the construction. This object 

is known as a spindle whorl. The length of the spindle rod has effect on the ease of its usage 

and is most likely linked to the weight of the spindle whorl. A light whorl would thus require 

a shorter rod in order for optimal function and even rotation (Gleba 2008:103). One of the 

most important functioning aspects of the spindle whorl is that the hole, where the spindle rod 

pierces the whorl, is centrally located. To keep the finished thread from untwisting when it is 

taken of the spindle, it can be bent in half. This will let the two lengths of thread twist around 

each other, creating a thread that is twice as thick and that will no longer try to untwist. The 

thread is then what is known as plied thread (Barber 1994:37-38). 

     The way in which the fibers can be spun can take two directions, giving different effects 

on the thread’s structure. Thread is described as z-twisted if it is spun clockwise, or s-twisted 

if it is spun counter-clockwise. The angle that the fibers lay can indicate whether the thread 

has been loosely or tightly spun. The tightness of a thread can also often be measured in twists 

per centimeter. When thread is plied it is usually done so in the opposite direction of the 

original spinning. In accordance with this, s-twisted thread is usually z-plied while z-twisted 

thread is usually s-plied (Gleba 2008:39). It is believed that wool was not washed before it 

was spun in most cases. This since the naturally present lanolin in the wool would have 

helped the spinning process (Gleba 2008:98). 

     Spinning thread with the help of a spindle, consisting of a spindle rod and spindle whorl, is 

thought to have been the most frequently used method for thread manufacturing during 

Scandinavian Viking Age (Andersson 2003:22). Since most spindle rods are made out of 

wood and in some few cases bone, they are not common finds in archaeological contexts. It is 
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often the case that spindle whorls are the only remaining trace for the usage of spindles and 

spinning as an activity. There is a possibility that spindle rods have been excavated and 

subsequently been misinterpreted as something else (Andersson 2003:23). Providing weight 

and tension, a spindle whorl is placed on a spindle during the time in which the fibres are 

being spun. The whorl also increases the speed of the spindle and keeps it rotating for a longer 

period of time. The most common materials in which they are manufactured are burnt and 

unburned clay along with stone, but there are numerous examples of them also being made 

out of other materials such as wood, bone, metal, glass and amber (Stenberg Tyrefors 

1988:23, Crewe 1998:5-8, Gleba 2008:101). 

     Spindle whorls are fastened on the spindle rods by placing the 

spindle through the perforation of the whorl. The spindle whorl can be 

placed on different locations on the spindle, though it is most 

commonly placed on the lower part of the spindle, creating an 

underweighted spindle, or on the upper part of the spindle, creating an 

overweighted spindle. The placing of the whorl is not considered to 

have any known effect on the quality of the thread, since the weight 

would be the same in either case. Both underweighted and 

overweighted spindle whorls are thought to have been in use during 

Scandinavian Iron Age (Andersson 2003:25,  

Mårtensson 2003:13). During the spinning process, the spindle whorl  

has to spin in the same direction. The clockwise and counterclockwise  

directions that the spindle can be turned, produce the two types of 

thread; S-twisted or Z-twisted (Andersson 1998:9). 

     Although there are rather few practical requirements for spindle 

whorls to function optimally, these requirements need to be met. The 

whorl’s weight is one of the more noteworthy features and can 

sometimes indicate the type of fiber being spun and the quality of the  

produced thread. Unusually heavy whorls of about 100g and over are used for spinning long-

staple wool and full-length flax. More commonly, the weight of whorls used for spinning 

short fine wool is usually around 8g, while being around 30g for spinning with medium to 

heavy wool (Barber 1991:52, Gleba 2008:103-106). A noteworthy result of practical trials is 

the fact that light spindle whorls can not be used to spin coarser threads (Andersson 2003:25). 

     Practical spinning experiments have also shown that the spinning is greatly affected if the 

spindle hole is even the least bit off centered. In trials with slightly unbalanced whorls, far 

more hand force was required in order to make the spindles spin properly. Off centered 

whorls also have a tendency to make the spindle wobble during spinning, and thus disturbing 

the process considerably (Barber 1994:38, Crewe 1998:12, Andersson et al. 2006a:9). 

     From spinning experiments one can also conclude that the weight of the whorl has a 

greater effect on the thread quality, than the person who is spinning. Use of lighter whorls 

used in these trials produce a far lighter, thinner thread, while the heavier whorls create a 

thicker, heavier thread. It has been noted that a weight difference of as little as 5g has 

noticeable effect on the thread being produced (Andersson 2003:25, Andersson et al. 

2006a:14). The high strain of a heavy spindle whorl stretches the fibres, which are then 

Fig. 4 Spindle rod with 

spindle whorl (Gleba 

2008:102). 
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packed tightly while the withholding air is pressed out. A lower strain on the other hand, 

enables even the shortest fibres to be spun into a thin thread (Stenberg Tyrefors 1988:23). To 

some extent the diameter of the spindle whorl affects how tightly spun the thread becomes. A 

more tightly spun thread can also be achieved through a higher rotation of the spindle 

(Andersson 2003:25). 

 

 

2.4 Birka 

 

2.4.1 Archaeological excavations 

 

The mainly Viking Age settlements of Birka, located on the island of Björkö were firstly 

examined and excavated as early as the 1680’s. At the time, Johan Hadorph sought out proof 

for the settlement’s exact location and therefore led the first scientific excavations of the area 

(Arbman 1939:9f). Research conducted in the 18
th

 century was mainly dominated by the 

studying of older texts. The examination of archaeological material can be regarded as 

something that was resumed during the 19
th

 century (Arbman 1939:12). In the 1870’s Hjalmar 

Stolpe, a man clearly associated with archaeological excavations of Birka, led his main 

surveys at the so called Black Earth but also opened up a number of trenches in the areas 

known as Borg and the Garrison (Hyenstrand 1992:23ff).  

     Earlier investigative activity on the site had been mainly dominated by a focus on graves 

and grave goods. In 1990 however, a larger project commenced, running over a course of six 

years. The focus for this project was the Black Earth and a total of 350m
2
 were excavated 

during this period of time (Ambrosiani 2002:11).  

     Archaeological excavations within the area known as the Garrison, were commenced in 

1997 by the Archaeological Research Laboratory. Excavations were carried out during eight 

succeeding years, for the larger part within the project Strongholds and fortifications in 

Central Sweden AD 400-1100. Apart from the excavations within the Garrison area, areas of 

the town rampart and the fort have also been excavated (Hedenstierna-Jonson et al. 1998:3, 

Holmquist Olausson 2001:9, Bergström in prep.). 

 

 

2.4.2 General site specifics  

 

Birka, famously known as “Sweden´s oldest town”, exemplifies the elaborate trading 

networks of Viking Scandinavia. The location was once the trading site for Scandinavian, as 

well as Eastern and Central European and Oriental goods. Well situated on a smaller island, 

Birka was at an ideal meeting point for important waterways. Birka is thought to have existed 

between the second half of the 8
th

 century and the second half of the 10
th

 century.  

(Holmquist 2011:223). The advantageous positioning of the island between the two larger 

open waters of lake Mälaren is considered to have made the site more or less ideal as a trading 
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and manufacturing site and Birka is thought to have been, by far the most significant locality 

in the region at this time (Arbman 1939:7). 

     Birka is mentioned in one the earliest historical sources where naming specific places is 

Scandinavia; Vita Anskarii (the life of Saint Anskar) written in the 870’s by Rimbert. Birka is 

listed here as one of the places, along with the Danish Viking Age towns, Hedeby and Ribe, 

where the monk Frankish Anskar went as a Christian missionary on two separate occasions in 

the 830’s and 850’s. From the biography of Anskar it can be ascertained that Birka had an 

organized legal system and a defended area into which the population of the settlement could 

retreat in troubled times (Ambrosiani 2002:2). 

 

 

2.4.3 Recovered textiles and textile implements at Birka 

 

The surviving textile remains from Birka have been found in graves. Around 1100 graves 

were dug out during the excavations led by Hjalmar Stolpe during the 1870’s and early 80’s. 

The material was however not published in full and a complete two-volume catalogue was 

first published in 1943 by Holger Arbman, who started working with the entire collection of 

finds and data in the 1930’s. Unexpectedly, the material turned out to contain a large amount 

of preserved textiles. A large part of it was barely visible and contained within lumps of earth 

that had been left untouched since the time that they had been unearthed. Other fragments 

were found stuck to different metal objects (Geijer 1983:80-81). 

     These Birka textile finds, even though very fragmented, display a wide range of different 

qualities and patterns. Agnes Geijer was able to systematically analyze the textiles, resulting 

in a good delineation of the various types of costumes and fabrics. The different fabrics were 

sorted into four main groups: coarse fabrics mainly woven in tabby; high quality patterned 

twill fabrics; ribbed fabrics and other fine quality tabby weaves; and finally simple twills. Due 

to the high quality and uniformity of the fabrics, it was thought that most of these textiles had 

been imported into Birka. This generally accepted notion has only recently been opposed by 

Eva Andersson, who has claimed that, even though simple in design, the textile tools found in 

Birka have the ability to produce even the more elaborate textiles from this time period. These 

conclusions are based on experimental trials that have shown, among other things, that 

intricate patterns can be woven with the use of a warp-weighted loom (Geijer 1938, 

Andersson 2003, Andersson 2008). 

     Wool and flax have been the main raw materials used in textile production in Scandinavia, 

as is the case with the Birka settlement. The distribution among the two materials is hard to 

calculate since the preservation rate of linen is far worse than that of wool. Wool does 

however constitute the largest category when it comes to the preserved textile finds from 

Birka. Nettle and hemp fibres also share these poor preservation qualities. Flax and hemp 

were both cultivated in the Mälaren valley region during the Iron Age and Viking Age. Pollen 

diagrams have also shown an increase in hemp cultivation during this time. Sheep, providing 

wool as well as mutton, is thought to have been imported into Birka from the mainland, as 

indicated by osteological analysis of animal bones from the settlement and the surrounding 

hinterland (Geijer 1983:81, Andersson 2005:70). 
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In regards to tools, a large amount of loom weights have been excavated within the area of 

Birka. In the 1990-1995 excavations of the Black Earth a total of 1380 objects were classified 

as being, or being parts of loom weights. This amount has not been considered to be 

representative for the original number of loom weights in this area. It is considered probable 

that fragments of weights may have been overlooked during the excavations under the 

supervision of Stolpe, where only whole or close to whole weights seem to have been taken 

in. The same has also been thought of clay spindle whorls (Andersson 2003:80, Mårtensson 

2003:24). Not including the textile tools excavated at the Garrison, 429 spindle whorls and 

around 1500 loom weights, the absolute majority of which are fragmented, have been 

retrieved from various areas of Birka (Andersson 2005:44). Since the majority of loom 

weights are highly fragmented, approximate estimations regarding original weight have only 

been made on parts of the material. The weight estimations of 70 objects show a wide variety 

in weight with objects ranging from 200g to 1900g with a concentration on weights between 

400g and 800g. Diameters measured on 132 loom weights have shown that this can vary from 

8cm to 18cm, with a majority between 11cm and 14cm (Andersson 2003:82). 

    A comparison between loom weights found at Birka and loom weights from hinterland 

settlements show that the weights are generally of a similar type. Still, the loom weights from 

the inland are not generally as well made as the loom weights from Birka. Other textile tools, 

such as needles and needle cases, only occur occasionally among these examined rural 

settlements (Andersson 2003:136). 

     The previously analyzed spindle whorls show a variation in diameter from 1.5 cm to 6.9 

cm, but with a clear concentration between 2.5cm and 4.4cm. The weights of the spindle 

whorls were established to lie mainly in the 5g to 29g range (Andersson 2003:80). Few 

spindle whorls have been found at the hinterland settlements examined by Andersson. Those 

that were found were generally rather heavy, and suitable when spinning thicker and coarser 

threads (Andersson 2003:135). 

 

 

2.5 The Garrison at Birka  

 

The Garrison’s hall-building has been dated to the second half of the 10
th

 century. The 

Garrison area as a whole has its earliest dated phases to the second half of the 8
th

 century 

(Holmquist Olausson 2001, Holmquist Olausson and Kitzler Åhfeldt 2002).  

     The fortifications of Birka partly consisted of embankments with connecting pile works in 

the water and within the hill fort. The place known as the Garrison can also be counted as 

belonging to the fortification category (Holmquist Olausson 2001:9). 

     Situated on a number of visible terraces leading down to the waterfront, the Garrison area 

was in close vicinity to the fort, Borg. The area hinders the direct path between the hill fort 

and the water and was shielded between two rock cliffs. A wooden structured rampart also 

worked as an enclosure for the Garrison area, facing the water and continuing up the slope 

(Holmquist 2011:227-228). 
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The designation and naming of the site as the Garrison was made by Holger Arbman who 

conducted an excavation at the site in 1934. As the majority of finds consisted of objects of a 

militaristic nature, such as weapons and pieces of armor, the area was considered to have been 

inhabited by a male population. Arbman also noted what was described as a complete absence 

of all objects associated with women and women’s craftsmanship. The location of the site was 

also considered the best for these types of fortifications, being separated from the town area 

and having a good look-out view towards the water (Arbman 1939:62-63). A substantial part 

of the finds in the weapon category are made up of shields and spears. These items are 

thought to have been stored in a more collective manner and were probably not part of the 

individual warrior’s personal equipment. There is a variety in the types of arrow heads found 

on site. This variety may be linked to a diversity in functionality among the different types. 

Another noteworthy group of finds is that of the around 100 smaller iron knives, which have 

probably functioned as personal all-round tools (Stjerna 2001:39).  

     Later interpretation of the area abide by the fact that the Garrison appears to have 

functioned as a more or less separated social entity with a slightly different dietary practice 

from that of the town-area (Holmquist Olausson & Kitzler Åhfeldt 2002:23). It is thought that 

the Garrison probably constituted a society in its own right, in need of supplies such as food 

and fuel (Holmquist Olausson 2001:15). 

Fig. 5. Map of the Garrison with its terraces.  

Edited version of map in Holmquist Olausson and Kitzler 

Åhfeldt 2002 (Bergström in prep.) 
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Four out of the five distinguished terraces have been excavated, all of which display remains 

of wooden constructions and buildings. The settlement can be described as dense but well 

planned with features such as a wooden boardwalks and wooden lined drains (Holmquist 

2011:228). During the season of 2001 the remains of what was first considered to be a forge 

were discovered in close vicinity to the hall-building. This construction was further excavated 

in 2002 (Arvidsson 2003:2). The forge is located on what has been titled as Terrace II. This 

northernmost of all the terraces is interpreted as having had several house structures, some of 

which may have been used for craftsmanship, such as textile production. In the southernmost 

parts of Terrace II, two urn burials have also been found (Larsson 2003, Bergström in prep.). 

     One of these urn burials, is interpreted as containing a female individual. This 

interpretation is based on the objects found within the urn, as these include textile 

implements. An osteological analysis was performed on the bones but no gender assessment 

could be made since amount and size of the identifiable bones were too small. The remains 

were held in a ceramic vessel and were found in direct vicinity to an area that has been 

interpreted as having been the location of a smithy (Larsson 2003:2, 11-12). The one object 

that can more or less undisputedly be linked to the craft of textile production, is a spindle 

whorl made of burnt clay. The remaining objects placed in this category are made up of a pair 

of scissors as well as two needles and a needle case. The pair of scissors has a length of 12 

cm. Viking Age scissors normally vary in length from around 10-40 cm, making the pair 

found in this context relatively small. The small size would justify the interpretation that they 

were used in the work process linked to textile manufacturing. The needles however, are of a 

more uncertain and debatable nature. One of these items is most likely a clothes pin of some 

sorts. The other object has originally been classified as a sewing needle. Unfortunately, the 

needle is broken off at both ends making it impossible to confirm the function of the 

remaining 3 cm long fragment. The ceramic spindle whorl found within the grave context 

weighs 23 g. However, the object is slightly fragmented so the original weight would have 

been somewhat higher. The spindle whorl can, unlike the needles and scissors, be considered 

a rather unusual item in grave contexts. Other objects found in the grave include five beads 

made of glass and silver foil, a key, iron studs and a knife (Larsson 2003:16-20). The dating 

of this burial is based on the stratigraphy of the surrounding area as well as on the period of 

time in which the type of pearls that were found in the grave were made. Considering these 

factors would put the time of burial to around 950-960 AD. This initially suggested that the 

grave was contemporary or very close in time to the period when the smithy was in use, and 

perhaps also the hall building (Larsson 2003:23-24). The stratigraphy and chronological 

sequence of this area are however complex, with several stages of construction and phases in 

which the site could have been used for different purposes. 

     It is thought as probable, that a hostile attack is among the last occurrences in the Garrison 

area and its hall building. Large amounts of weaponry had been scattered over the area and 

layers of soot and charcoal within and outside the building remains, indicate a greater fire. 

The around 170 arrow heads scattered over the Garrison area, further support this 

interpretation (Holmquist Olausson 2001:15, Holmquist 2010:200). 
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3. Material and methodology 
 

3.1 Material and sample selection 

 

The material assemblages used for this work are loom weights and spindle whorls from Birka. 

The finds originate from the excavations of 2001 – 2004, carried out within the area of the 

Garrison. 

 

3.1.1 Loom weights 

 

Desired results of the performed analyses are dominated by the possibility of establishing 

characteristics and definable features for loom weights as a category, in particular when 

considering previous tendencies towards misinterpretations. The methodology is therefore 

motivated through its ability to clarify this distinctiveness.  

     For this specific study the chosen samples have been restricted to shards that clearly posses 

features necessary for them to be more or less confined to the loom weight category. The 

selected fragments each carry clear examples of one, or a combination of the following 

characteristics; a perforation or parts of a perforation and a noticeable rounded curvature in 

what can be considered to be the outer dimensions of the fragment. Objects where the 

perforations are absent or where the objects’ signature curvature in no way is visible have 

therefore been excluded from this survey.  

     A group of 99 find posts, each containing one or several fragments with indicative loom 

weight traits, have been selected from the category of posts originally titled as bellow shields. 

An additional 25 find posts, originally classified as burnt clay, have been added to this body. 

34 find posts from the original bellow shield category have been eliminated due to the fact 

that they display no visible traits that can identify them as loom weights and a few due to the 

fact they have not been located from the storage facilities of the Archaeological Research 

Laboratory. A few fragments have been eliminated due to clear misinterpretation, were 

fragments within the post turned out to be shards of ceramic ware and stone fragments. All in 

all, 124 find posts constitute the base material for this study. 

 

 

3.1.2 Spindle whorls 

 

The main focus for the methodology within this work is made up of a survey of the objects 

presumed to have once been part of the structure of the warp-weighted loom. As a supplement 

to the material, spindle whorls found within the same defined area have been included in this 

study. Though not having a function within the structure of a loom and the completion of 

textiles, spindle whorls play a crucial role in the stages that transform raw material into 

becoming the basis for finished cloth. The spindle whorls will be studied for 

their ability to facilitate the understanding of the textile production in the area, as well as 

strengthening the establishing of its presence. 
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A total of 9 find posts of spindle whorls are included in this study, all originally classified in 

the 2001 – 2004 find databases as such. Two of these posts are fragments of one and the same 

whorl (14110 and 14392), bringing the total number of spindle whorls to 8. Out of these 8 

whorls, 7 are made of burnt clay, 1 of soapstone and 1 of slate. All but one spindle whorl 

show signs of fragmentation. The fragmentation in this case however, is to a far lesser degree 

than that of the loom weights and should pose no real threat to the calculation of their 

complete and original weight. 

 

 

3.2 Methodology 

 

The foremost objective for this work is to clarify the textile production within the specified 

environment of the area known as the Garrison at Birka. The main material forming the basis 

for this discussion is the rather eclectic category constituted of all the objects classified as 

bellow shields during the 2001 to 2004 excavations. This category has proven to be a rather 

mixed category made up of fragmented loom weights and other unidentifiable fragments of 

burnt clay along with a few other anomalous entries such as stones and ceramic ware. 

     The process is initiated by examining each find post in the burnt clay, ceramic and slag 

categories, mainly in order to locate the posts specified as bellow shields in the original data 

base, but also to be able to consider if any additions should be made to the material. The 

processing of the specified material is to a certain extent obstructed by the high degree of 

fragmentation in the clay material. 

     In order to remove dirt deposits non-invasively, some of the fragments are put in distilled 

water and then run through an Ultra sonic-bath. In general, the amount of dirt and soil residue 

on the fragments is low. In some cases however, fragments are covered with dirt, obstructing 

the view of the original surface. Certain fragments with very uneven fragmentation surfaces in 

particular, have soil trapped within their smaller cavities, making a possible re-fitting of 

fragments difficult. 

     When dealing with loom weights and their functionality, the ideal data were one can hope 

to get the most information, regarding manufacturing as well as the final product, is the mass 

of the weights. Due to the high level of fragmentation and layered fragmentation in this 

material the likelihood of that this can be done with a majority of the finds is quite low. 

Nonetheless, a key objective is still to be able to estimate the original mass, i.e. the weight, 

and proportions in at least some of these objects. 

     All find posts containing fragments were a section of the outer curvature has been 

preserved are measured with the help of a divider caliper in order to calculate the objects’ 

original diameter. In the few cases were fragments are able to be pieced together to 

reconstruct the original thickness, it will be combined with the diameter measurements to 

create a percentage measurement of what the fragment will have constituted in the original 

object. This will result in an estimate of the original mass and measurement of the entire loom 

weight as it once was. 

     The spindle whorls included in this study will be weighed in order to draw conclusions 

regarding the quality and thickness of the threads they may have produced. Their shape and 
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form will also be described as well as contrasted to other spindle whorls previously examined 

from other areas of Birka. 

     Finally, the coordinates specified in the original find data base will be looked into with the 

aim of creating an understanding for the spatial mapping of the loom weights and spindle 

whorls distributed within the terrace areas of the Garrison. The hopeful outcome will be to 

draw some conclusions regarding the localization of the textile production within this area. 

 

 

4. Analyses and results 
 

4.1 Loom weights: Reviewing and classifying the material 

 

The methodological work was commenced with a thorough reviewing of the material, made 

up of the all finds originally classified as bellow shields. The find data base for 2001, 2002, 

2003 and 2004 were read respectively and information concerning the 133 find posts listed as 

bellow shields was gathered along with that of 10 find posts listed as spindle whorls. The 

finds originally classified as bellow shields have since this initial interpretation been 

reevaluated as a find category. Even though some of these finds have previously believed to 

have been loom weights, the category as a whole has not been evaluated prior to this study. 

     The 2001-2004 season excavations originally listed 112 find posts as bellow shields. Out 

of these, 9 posts were eliminated from the survey since none of the fragments of burnt clay 

ascribed to these posts showed any known characteristics of belonging to the object category 

dealt with in this study. In addition, 2 posts could be discarded due to the fact that they solely 

contained fragments of stone, similar in shape to the objects in question for this study but 

none of which showed any signs of being processed or treated. Another 2 posts containing 

pottery fragments could also be eliminated. 

     In addition, 25 posts were added to the data base from the category of posts initially listed 

as burnt clay. These fragments, mainly deriving from the 2002 excavation, displayed one or 

more of the known characteristics linked to loom weights. Ultimately, 124 posts constitute the 

material which stands as the base for this survey. 

     The absolute majority of the find posts were highly fragmented. At times, in find posts 

with multiple shards, only one of the fragments showed any of the characteristics known in 

functional loom weights. None of the finds in the treated category showed any signs in the 

initial classifying stage of being able to sustain the higher temperature associated with 

metallurgical activity, e.g. they displayed low or little use of temper within the clay structure.  
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    Fig.6. Find number 13571. The degree of fragmentation shared with the  

    majority of the material in the loom weight category. 

 

 

4.2 Loom weights: Calculating original dimensions and weight 

 

The degree of fragmentation proved to be a real hindrance at this stage. Only 20 of the 124 

find posts, contained fragments that were complete and large enough to estimate and calculate 

their original weight or dimensions in any way. These 20 find posts all contained fragments 

with a sufficient degree of the outer diameter intact for them to have their former diameter 

estimated.  

     A template was created with a divider caliper, where the fragments, with a section of 

preserved outer measurement were placed. The template was patterned with circular shapes, 

ranging in diameter with 1cm intervals. All fragments were then, in turn, placed on the 

template in order to find the accurate circular shape corresponding to its own angle.  

 

 

 

 

 

 

 

 

 

 

 

 

       Fig.7. The distribution of diameter among the measured fragments. 
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All fragments are stratified or sliced, through their core alongside their length. This makes an 

estimate of the object’s original thickness one of the more difficult variables to calculate. On a 

mere 4 find posts, a number of fragments have been successfully pieced together to form 5 

separate parts where both top and bottom sides are recreated. These find posts however, also 

make out 4 of the 19 posts were original diameter could be determined. This means that there 

are 4 find posts, 5 separate sections, where both outer, top and bottom dimensions are present. 

This would implicate that there is sufficient 

information to be able to calculate the entire 

mass of the original loom weights from 

which these pieces originate. Unfortunately, 

since 4 of these sections only represent outer 

fractions and not sections with both outer 

and inner diameter, this is not able to be done 

with any accuracy. There is only one 

fragment (14627, Fig. 8), where outer and 

inner measurements, along with thickness 

measurements, are preserved. This object 

however, is damaged, probably due to 

having been exposed to high temperature.  

As a result, the object is bloated and 

cracked, deforming a major part of its 

original form, making it asymmetrical. 

Precise calculations of original weight can therefore not be made, since the weight of the 

fragment does not correlate with the original, symmetrical shape. 

 

The remaining fragments with outer measurement 

and thickness preserved are, in addition to lacking 

their inner measurement, also unevenly 

fragmented, making more exact calculations 

unattainable. However, their diameter 

measurements can be used to create a template 

representing the perimeter of the original object. 

The exact shape of the fragment is then drawn onto 

the template. Subsequently, an approximate 

estimation can be made of the percentage that the 

fragment represents of the 

original object. 

 

 

 

 

 

 

 

Fig. 8. Find No. 14627; the fragmented loom weight 

is damaged and has lost its original shape, probably 

as a result of exposure to intense heat. Object 

displays décor in the form of circular imprints. 

Fig. 9. Find No. 16250, sect. 2. 3 

separate loom weight fragments 

assembled to form original thickness. 
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No. 16250, section 1, makes up an estimated 15% of the 

original object, bringing an estimate of the original 

weight of the object to around 312g. No. 16250, section 

2 (Fig. 9), is measured to around 10%, giving an 

original weight of 434g. The two sections have most 

likely been part of weights used within the same loom 

weight set-up. Since these estimations are not precise 

there is also a possibility that they may have belonged 

to the same loom weight, since they were found within 

the same delimited area. 

     No. 11560 is estimated to have had an original 

weight of 410g, after the fragment is measured to 

approximately 5% of the entire surface. Finally, the no. 

12602 fragment is measured to approximately 5%, 

giving an original object weight of 995g. 

     The final weight estimations of 312, 434, 410 and 

995g respectively, cannot be considered precise, 

especially when considering that the size of the perforation can vary between different sets of 

weights. In these estimations an average measurement of the perforation diameter in Birka 

weights has been used. Nevertheless, the original weight of the object will still be in the same 

weight range as the estimated weight.  

 

Table 1. Display of the measured loom weight fragments where diameter, as well as thickness could be 

measured. 

 

Find number Thickness Diameter Weight of fragment Estimated original weight 
 

11560      2 cm 12 cm 20g  410g 
 

12602      4.5 cm 14 cm 49g  995g 
 

14627      2.5 cm 12 cm 56g+60g  - 
 

16250 (Sect.1)   2.2 cm 13 cm 47g  312g 
 

16250 (Sect.2)   2.2 cm 13 cm 43g  434g 

 

 

The stratified fragmentation has, in addition to resulting in very few fragments with preserved 

thickness, also made an estimation of the total number of whole loom weights found on the 

site a near impossibility. Several find posts contain numerous amounts of burnt clay, lacking 

in any characteristic features that would link them to an original functionality as a loom 

weight, or for that matter any other category of objects. There is in other words, no certain 

way of determining which of these clay fragments that have been part of the internal structure 

of the loom weights. Since the established thickness of the objects on site has proven to vary 

between 2cm to 4.5cm there is no conclusive way of proving how many objects the 

indistinctively featured fragments have originally made up. 

Fig 10. Find No. 14627; Loom weight  

fragment with high-blown, damaged 

area. 
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            Fig. 11. Find No 12791; Loom weight fragment  

            with section of original outer measurement. 

 

 

4.3 Spindle whorls: Reviewing and classifying the material 

 

There are originally 10 find posts altogether in the 2001-2004 data bases listed as spindle 

whorls. One of these posts turned out to contain solely a smaller fragment of bone, not 

displaying any clear features of being a fragment of a spindle whorl. The fragment may 

possibly be processed in some way, having one smooth and even side. However, the fragment 

is too small and unidentifiable to be linked to any particular type of find. 

     In examining the actual finds one can deduce that two of these posts are parts of one and 

the same object, bringing the total number of spindle whorls to 8. Out of these items, 6 are 

made out of burnt clay and the remaining 2 out of stone material. 

     The terminology used here to describe the shape of the whorl, such as discoid, conical or 

biconical, are part of a typology were classifications are based on functional features such as 

diameter and its ratio to height, weight and basic shape. Other typologies are continuously 

used, some of which are based on more non-functional variables, such as décor (Gleba 

2008:104). The types classified in this study are described briefly below in accordance with 

the model formulated by M. Gleba in 2008. 

 

 

Discoid 

Whorls of this type have a high diameter to height ratio and tend to 

rotate slowly but for a relatively long time. They often have a slightly 

lenticular shape. 

                                          Fig 12. 
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Conical 

Asymmetrical type of whorl, with the top significantly wider than the 

bottom. Due to the action of centripetal force this asymmetry makes the 

whorl rotate faster. The larger top surface can also be helpful in keeping 

the spun fibres on the spindle. The diameter of conically shaped spindle 

whorls are usually the same or only slightly larger than the height, 

creating proportions that have appeared to be most advantageous for         Fig. 13 

spinning thread with a medium twist. 

 

Biconical 

These whorls have a similar functionality to that of conical whorls. The 

diameter is only ever slightly larger than their height. 

 

 

                 Fig. 14 

 

 

The processing of the Birka Garrison spindle whorls was commenced with an examination of 

the material in which one post was taken out of the material due to it containing solely a piece 

of bone, lacking any visible spindle whorl characteristics. After the general reviewing of the 

material the whorls were weighed and classified according to their type and material. 

 

 

                   
Fig 15. Find Nos. 14110 and 14392                                       Fig 16. See figure 15. 

refitted to form the original shape of a  

spindle whorl. 
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Table 2. Table displaying the results from the analyses of spindle whorls from the Birka Garrison. 

 

Find number    Weight of fragment   Diameter    Material       Type 
 

10327       4.73g    3.5cm    Burnt clay    Conical 
 

10651       15.04g    3.5cm    Burnt clay    Biconical 
 

11885       2.59g    3.3cm    Burnt clay    Discoid 
 

12320       13.79g    2.8cm    Soapstone     Discoid 
 

12401       21.64g    3.2cm    Slate             Discoid 
 

12747       10.10g    3.3cm    Burnt clay    Conical 
 

12931       4.68g    2.5cm    Burnt clay    Biconical 
 

14110       5.92g    2.8cm    Burnt clay    Conical 
 

14392        4.84g    2.8cm    Burnt clay    Conical 

 

 

4.4 Spindle whorls: Calculating original weight 

 

The spindle whorls are, save but one, fragmented. Unlike the loom weights however, they 

have only been slightly damaged and are all eligible for weight reconstruction. Nonetheless, 

the calculations for the reconstructions differ on account of the different manners of 

fragmentation.  

     Two find posts, numbers 14110 and 14392, could simply be pieced together to form a 

complete conical whorl with a total weight of 10.76g. 

     Number 12320 represent an intact spindle whorl with a weight of 13.79g. A slight addition 

to the total weight could be made here due to a small chipping on one of the sides of the 

whorl. 

     Three of the spindle whorls, numbers 10651, 11885 and 12931, are fragmented with clean, 

straight cut surfaces from the top of the whorl to the bottom. The fragmentation of these 

objects also follows straight angles from the objects’ outer perimeter towards their centrally 

located perforations. The straight surfaces in combination with the symmetry of the objects 

make them suitable for calculations resulting in their original weight measurements. From the 

top of the object, the angle of the fragment is measured with a protractor, in order to establish 

how much the fragment make up of the original object. Since the weight of the fragment is 

known, the weight of the whole object can then be calculated. These calculations are done in 

accordance with the following equation: 

 

 



 

 

26 

 
 

Y = number of degrees of fragment 

G = weight of fragment 

T = original object weight 

360 = degrees representing the entire circle 

 

Through the use of the equation above, the original weight of the 3 fragmented spindle whorls 

can be established to the following: Find No. 10651; 24.65g, Find No. 11885; 7.4g, Find No. 

12931; 14.63g. 

 

One of the spindle whorls, no. 10327, is unevenly fragmented along its lower surface and 

therefore requires additional calculations of volume and mass in order for the original weight 

to be re-created. As a stage in these calculations, the volume of the whole spindle whorl, 

constituting of the finds 14110 and 14392, is determined. Since these two whorls 

(14110+14392 and 10327), are seemingly made out of the same material and quality they are 

assumed to have the same density. 

    In order to achieve the correct volume measurement for the object, it is firstly calculated as 

a hypothetical cone, after which the volume of the tip (also calculated as a cone) is removed 

in accordance with the height of the object. The volume of the spindle whorl perforation is 

then calculated in order to be subsequently subtracted. 

 

 

V= volume 

r= radius 

h= height 

 

Volume cone 

 

 

 

Volume cylinder (perforation) 
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D= density  

G= weight 

V= volume 

 

Density 
 

 

 

The result of the density calculation is then used to calculate the original weight of find 

number 10327. The volume of spindle whorl 10327 is firstly calculated in the same way as the 

spindle whorl constituting of find numbers 14110+14392; as a cone with subsequent 

subtractions for tip and perforation.  

     The original weight can then be achieved by multiplying the calculated volume of the 

object with the calculated density. In accordance to this, the original weight of find number 

10327 is calculated to 22.2g. 

 

Find numbers 12401 and 12747 are fragmented evenly alongside the height of the object, but 

unevenly when viewed from above. An angle measurement with a protractor would in these 

cases not be accurate and these two finds are therefore only subjected to an estimate of their 

missing percentage.  

     Find numbers 12401 and 12747 are estimated to be missing 10% and 30%, from their 

original form which would result in a starting weight of 24g and 14.4g respectively. 

 

 

Table 3. Table displaying the results from the calculations and estimations of  

original weight in the population of spindle whorls. Results where the weight is  

based on estimations of fragment percentages are indicated in italics. 

 

Find number Original weight 

  

10327  22.2g 
 

10651  24.65g 
 

11885   7.4g 
 

12320  13.79g 
 

12401  24g 
 

12747  14.4g 
 

12931  14.63g 
 

14110 + 14392 10.76g 
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The calculated weights of the spindle whorls can be divided amongst three separate 

categories, in accordance with the quality of thread that they will most likely have been able 

to produce. Light whorls ranging from 2 to 9g can be used in the spinning of very fine 

worsted thread. Whorls weighing between 10 and 15g also produce a thread which is still 

rather thin. Whorls weighing over 15g are used when spinning medium thick to thick thread 

(Andersson 2003:79-80).  

     The results from the weight calculations show that spindle whorls for the production of all 

three thread qualities are present within the material. One of the whorls (11885) falls into the 

first category of the lightest whorls, capable of spinning the very finest threads. 4 spindle 

whorls (12320, 12747, 12931 and 14110+14392) can be put in the medium category of 

whorls, producing fine threads. Finally, 3 spindle whorls (10327, 10651 and 12401) weigh 

over 15g and can be interpreted as having been used for spinning of medium to thick thread. 

 

           
        Fig. 17. Find No. 10327                     Fig. 18. Find No. 10327 

 

              
          Fig. 19. Find No. 10651                     Fig. 20. Find No. 10651 

 

        
          Fig. 21. Find No. 11885                  Fig. 22. Find No. 12931 
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      Fig. 23. Find No. 12320                    Fig. 24. Find No. 12320 

 

           
    Fig. 25. Find No. 12401                 Fig. 26. Find No. 12401 

 

       
    Fig. 27. Find No. 12747                Fig. 28. Find No. 12747 

 

 

 

4.5 Spatial organization 

 

The absolute majority of loom weight fragments and spindle whorls analyzed within this 

study were excavated at the area known as Terrace II, within the larger Garrison area. 

How information is given regarding the location of the finds differs somewhat within the find 

data base. More often than not, local coordinates have been used to indicate the 1m
2
 area, in 

which the find has been found. If the finds have been found within some form of construction 

however, the number for this construction is indicated in place of the coordinates. A large part 

of the loom weight fragments on Terrace II have been found within a structure known as 

House II:I (Bergström in prep.). The distributional map created for this study (figure 28), 

containing the find locations, are in line with this previous interpretation. The find posts 

added in this study from the burnt clay category fall within the same pattern of distribution as 

the original population of loom weights fragments, e.g. those originally listed as bellow shield 

fragments. 
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House II:1 has, at the unpublished stage, been interpreted as a building used for activities 

linked to craftsmanship. The building is thought to have had three main room-like areas. Even 

though no definite entrances to the building have been determined, an assemblage of pebbles 

and coarse sand could be interpreted as the foundation of a doorway (Bergström in prep.). 

     Since this area appears to have been developed and populated at different stages, very few 

find categories, other than the loom weight fragments, can be clearly linked to the House II:1 

construction. The building is dated on the basis of two finds; a coin, as well as a bead. The 

coin was manufactured in 905-906 AD. The polychrome bead is of a type traditionally linked 

to two periods when it is commonly occurring; 790-820 AD and 885-950 AD (Bergström in 

prep.). Both of these objects would suggest that this construction have preceded the later 

chronological phases of the Garrison area, of which the hall building has been assigned to, 

namely the late 900s (Holmquist Olausson & Kitzler Åhfeldt 2002, Holmquist 2010). The two 

stages are however relatively close in time, and objects could theoretically be older than the 

constructions in which they are found. Also, there are finds of the highly fragmented loom 

weights scattered over a larger surface of Terrace II and it cannot be claimed with absolute 

certainty that all of these have originated in the house construction known as House II:1. 

 

 
Fig. 29. The distribution of spindle whorl (grey dots) and loom weight (black dots) fragments within Terraces II 

and III according to the site specific coordinate system used during the excavations at the Garrison in 2001 and 

2002. (Amended version of coordinate map in Bergström in prep.). 
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5. Discussion and conclusions 
 

5.1 Introductory discussion 

 

To some extent it can be said that the work that has traditionally been associated with women 

is that which largely consists of making perishable items and products, such as clothing and 

food (Barber 1994:286). The necessary skill levels, as well as the amount of time required for 

the manufacturing of textiles have to a large extent been overlooked within the main field of 

archaeological research. This has partly to do with the fugacious nature of the original 

products and the constructions which have created them. However, this neglect is also 

connected to the perception of who it was that performed this craft and how that craft is 

valued. 

     The more practical approach to prehistoric textile manufacturing can be seen as a contrast 

to the more theoretically based perspectives that from the beginning could be regarded as 

more or less dominating the field of research. When adopting a practical approach to the 

understanding of prehistoric textile production one is instantly met with apparent obstacles. In 

many cases one is left to draw conclusions without even a trace of the original product, i.e. the 

textiles themselves. Further adding to this, key elements such as loom structures and spindles 

are also missing in a majority of cases. However, the not so perishable implements of textile 

manufacturing, in particular loom weights and spindle whorls, can provide information, if 

handled adequately in the excavating and classifying stages. There is a risk that the plainness 

of the tools conceals the intricacy and complexity of what they have been a part of producing. 

When basic information, such as weight and dimensions, are properly recorded these simple 

tools can provide vital information towards the understanding of social and economic aspects 

of early societies. 

     In this study, fragmented loom weights and spindle whorls have been approached with an 

aspiration to clarify their original functionality as well as looking into the different types of 

textiles they have had a major part in producing. Through the estimations and calculations of 

original dimensions and weight, some of these objects have been theoretically re-created. The 

information obtained has enabled the possibility to approach the manufacturing of the 

different weaves and threads previously created on site. 

 

 

5.2 Loom weights and their textiles 

 

When processing loom weight fragments such as those from the Birka Garrison, one is met 

with apparent difficulties. This is particularly obvious when approaching the material from an 

outlook of attempting to evaluate and establish functionality. The high degree of 

fragmentation among the Birka Garrison loom weights is something that is shared with the 

majority of their counterparts from the other areas of the Birka settlement (see Andersson 

2003). The outcome of the reviewing and estimating of this material leave much to be desired. 
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Nevertheless, certain information has been obtained that can serve as good indicators of the 

manufacturing on site and of the variety of its products. 

     An estimation of the total amount of objects has not been obtainable. This is partly due the 

fact that the objects have shown to have an established variation in thickness between 2 and 

4.5cm, making it impossible to transfer the sheer volume of fragments into an estimation of 

the number of objects. There is also great chance that burnt clay fragments, not originating in 

loom weights, have found their way into these find posts. Since the degree of fragmentation is 

so high, and all objects are stratified in their fragmentation, there is at this stage no certain 

way of knowing whether some of these fragments have been part of loom weights or not. 

This assemblage consists of only a few fragments where one can identify any decoration in 

any form. The frequency of decorated loom weights is probably lower than that of weights 

from other parts of Birka where about 12% are interpreted to have some form of décor. The 

lower frequency of décor among the Garrison weights might have something to do with the 

high degree of fragmentation, making intentional markings, such as décor, hard to detect. The 

fragments that are decorated do however follow the same patterns as those of other Birka 

weights, being most commonly decorated with small circular indentions. Worth mentioning is 

that a loom weight’s decoration has as of yet not been linked to a certain weight or size 

category (Andersson 2003, Gleba 2008). 

     A total of 20 fragments had preserved sections of their outer measurements large enough 

for them so have their original diameter calculated. The fragments range in diameter from 

12cm to 14cm, making them a rather uniform group. The majority, 10 fragments, have a 

measured diameter of 13cm. The remaining fragments are evenly distributed between 12cm 

and 14cm. This makes the Garrison weights fairly consistent with the previously analyzed 

Birka material. These weights have a range between 8cm and 18cm, but with a clear 

concentration between 11cm and 14cm (Andersson 2003:82). 

Although loom weights are common artifacts on archaeological sites around Scandinavia 

from various times, it is far less common for their weight and dimensions to have been 

properly recorded. There are however, a few examples were information is available and can 

function as contrasting data in this study. In Slöinge, not far from the western coast of 

Sweden, several house constructions from around 500 AD were excavated revealing a number 

of loom weights. Although fragmented, these loom weights are thought to have originally 

composed around 10 separate weights. Their weight is roughly estimated to being between 

550-630g, with an average diameter of 10-11cm and thickness of 5.5-6cm on average 

(Carlsson 1991:13-14). 

     As later chronological counterparts, textile tools excavated at Sigtuna have been published 

alongside with descriptions of the constructions of which they have been a part. Loom 

weights are here accounted for, without individual measurements, as a group, with an 

approximate diameter of 15cm and a thickness of about 5cm. A few of the weights also had 

traces of the warp still attached to them, in this case consisting of a hemp thread. Spindle 

whorls are described with an emphasis on décor and material, without any more precise 

information regarding weight or measurements (Deutgen 1990:112-114). 

     With this specific type of objects there is no direct correlation between a loom weight’s 

diameter and its thickness. In addition to this, there is also no direct connection between the 
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loom weight’s diameter and its weight (Andersson 2003:82). A loom weight with a high 

diameter could theoretically still be very thin and therefore be very light. In the same manner 

a loom weight with a low diameter measurement could be very thick and have a higher 

weight. For this reason, if the diameter or the thickness of a weight is the sole variable of 

information, it is not possible to make any certain estimation regarding the weight. It is 

however somewhat more likely that a loom weight with a high diameter should also be 

somewhat thicker and vice versa. The thickest weight registered within this material, also falls 

in the category of the highest measured diameter, find number 12602 with a thickness of 

4.5cm and a diameter of 14cm. Similarly, the thinnest weight falls into the category of 

smallest diameter, find number 11560 with a thickness of 2cm and a diameter of 12cm. Since 

the number of weights with measured thickness is so low however, no direct connections 

between these variables can be determined. The estimated weights of these fragments also 

make it hard to draw definite conclusions regarding the connection between diameter and 

thickness and weight. Although the thickest weight of 4.5cm and a diameter of 14cm has an 

estimated weight of 700g, the thinnest weight with a thickness of 2cm is slightly heavier than 

the remaining somewhat thicker weights.  

     The number of fragments eligible for original weight estimation have been few, and due to 

the fragmentation the results have to be accounted for with a degree of uncertainty. Out of the 

5 fragments with thickness and diameter preserved, 4 could be used to make an approximate 

estimation of original weight. The final weight estimations resulted in weights of 312, 434, 

410 and 995g respectively. 

     Loom weights from other areas of Birka have previously analyzed with the aim of 

establishing original weight. These weights are, in similar ways to the Garrison weights, very 

fragmented and weight was only estimated on a smaller number of the examined loom 

weights (Andersson 2003:80) Nevertheless the information will suffice for a comparison to 

the Garrison weights examined within this work. 

     The loom weights from Birka registered prior to this study have, when it comes to weight, 

displayed quite a large variety. The smallest weights weigh around 200g while the largest 

weigh up to 1800g. A clear majority however, weigh between 400g and 800g (Andersson 

2003:82). The weight estimations for the Garrison loom weights are by no means deviations 

from the other Birka weights. Three of the Garrison weights (312, 434 and 410g), are lighter 

and are on the bottom of, or slightly under the weight range of the majority of Birka weights. 

The final estimated object, weighing 995g, is considerably heavier yet can still find its 

counterparts among other Birka loom weights. 

     The weight is one of the variables most connected to how a loom weight within a loom set-

up impacts the fabric. Seeing as this is the case, it is preferable to have an as large number of 

weights as possible to be able to deduce which types of fabrics the loom has been able to 

produce. This is something that has not been able to be achieved with the material at hand, 

namely the Birka Garrison loom weights. Nonetheless, a few concluding statements can be 

made with the help of the estimated weights. The weights weighing 312g and 434g could 

have been part of the same set of loom weights, due to the vicinity in which the fragments 

were found. For the production of a well balanced weave it is most favourable for all the loom 

weights within the set-up to be of the same, or closely to the same weight (Gleba 2008, 
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Mårtensson et al. 2009). The presence of several loom weights of similar weight accounts for 

a production process that was well planned for and was executed with precision. It also 

indicates that the finished product would have been of certain standard. The heaviest weight, 

weighing 995g is foremost an indicator that different types of textiles were produced in the 

Garrison area. The weight being more than twice the weight of the lightest estimated loom 

weight, it would almost certainly not have functioned within the same loom set-up as the 

lightest ones, further indicating that the weaving process was planned out in advance. This 

heavier weight would have been too heavy to hold up just a few warp threads of a thinner 

quality. This weight would have been attached to either a few threads of a thicker quality or to 

a higher number of thinner, finer threads (Mårtensson et al. 2009:396). In the case of the 

latter, this would have substantially affected and increased the thread count, meaning the 

number of weft and warp threads contained within one square inch. 

 

 

5.3 Spindle whorls and their threads 

 

Spindle whorls from Birka have previously been published, classified and discussed by 

foremost Eva Andersson. The weight and diameter of the whorls have been established as 

parameters having great influence on the quality of the produced thread. These conclusions 

are based on the results of several practical experiments. Statistics and data concerning the 

weight, material and diameter among the population of spindle whorls have also been 

accounted for. However, no attempts have been made to calculate the weight and diameter 

measurements among the fragmented spindle whorls, no matter how slight this fragmentation 

might be. This has resulted in about 20% of the spindle whorls being excluded from the 

statistical data, which in turn form the basis for the discussions concerning functionality 

(Andersson 2003, Andersson 2005). The aim for the analyses of the spindle whorls emanating 

from the Garrison was to somehow bypass this obstacle of fragmentation. Since weight is the 

uttermost important functioning feature of a spindle whorl it is essential to try to find ways for 

more objects to be evaluated in accordance to their original weight. 

     Weight differences as little as 5g between different spindle whorls can have an effect on 

the thread being produced (Andersson 2003:25). Not working from a starting point of 

complete objects definitely poses difficulties when one wishes to come close to the original 

weight as possible. Nevertheless, calculations of original weight could be made with good 

accuracy on a majority of the whorls and the results can give a good indication of the types as 

well as the variety of threads produced on the site. 

     Spindle whorls have been manufactured out of a number of different materials. The choice 

of material is in no direct relation to the thread that is being produced. The weight and 

diameter of the whorl are instead foremost among the variables impacting the thread. The 

wide use of ceramic clay for this purpose is thought to be related to the manageability of the 

material and how easy it is to work with. The easiness of the material also facilitates a 

production of whorls on a larger scale, where whorls of a certain size and weight could be 

mass-produced and traded (Andersson 1996:13, Andersson 2003:143). 
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The diameter of previously classified spindle whorls from Birka have a range from 1.5cm to 

6.9cm, with the majority of whorls lying between 2.5cm and 4.4cm (Andersson 2003:78). In 

comparison, the Garrison whorls have a range in diameter from 2.5cm to 3.5cm. All the 

Garrison spindle whorls consequently fall into the average spectrum of the other measured 

Birka spindle whorls. 

     The Garrison spindle whorls are also consistent with other Birka whorls in that their 

measured diameter is a lot less varying than their measured weight (Andersson 2003:80). The 

Garrison spindle whorls have a range in weight from 7.4g to 24.56g. Spindle whorls from 

other parts of Birka have registered weights from 5g to 29g (Andersson 2003:77). 

     Practical experiments have shown that when spinning with light whorls weighing 

approximately 2-9g one can spin threads of a very fine quality. The next category of whorls, 

between 10g and 15g, still spin thin thread. The final category of interest for this study is 

constituted by the whorls that weight 15g and over, which one can use to spin medium to 

thicker threads (Andersson 2003:25, 80). 

     The spindle whorl found in the urn burial within the Garrison area weighs 23 g. Since the 

whorl is slightly fragmented it is safe to say that the original weight would have been a little 

higher (Larsson 2003:18). By using the same defined groups as with the spindle whorls 

classified in this study, this spindle whorl would end up in the third and last group of whorls 

weighing 15 g and more. This spindle whorl would according to this have been used together 

with a spindle rod for the spinning of somewhat thicker threads. The spindle whorl would, in 

its original state have been heavier than any of the spindle whorls analyzed for this study and 

who were also found within the Garrison area. It is however, not an unusually heavy spindle 

whorl when compared to the population of spindle whorls found in other areas of Birka. 

     The majority of whorls analyzed in this study can be placed in the two categories of lighter 

spindle whorls, with 1 in the first and 4 in the second. These whorls range in weight from 7.4g 

to 14.4g. Their low weight would have restricted their functional use to spindles producing 

thin and very thin threads. The final 3 spindle whorls weighing between 22.2g and 24.56g, 

establish the production of somewhat thicker threads on site. 

     For this study spindle whorls have been analyzed with the purpose of achieving 

calculations of the original weights as accurate as possible. Although the population of 

analyzed spindle whorls does not make up a large find category on which to form a statistical 

background, important conclusions have still been made.  

     The analyses of the spindle whorls from the Garrison show above all else that they are 

highly functioning, quality tools. They are all symmetrical, with a centrally located 

perforation. The variety of different weights within the spindle whorl population can also 

establish that a range of different quality threads were possible to produce on site. A larger 

proportion of these whorls were also made with the purpose of having a part in the production 

of thinner threads, suitable for the weaving of finer textiles. 
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5.4 Concluding remarks 

 

Making assertive statements regarding the organization of a former textile production, such as 

that of late Scandinavian Iron Age, is bound to be difficult. In many cases one is left to draw 

conclusions without the help of a single trace of the original product, i.e. the textiles 

themselves. In archaeological contexts loom weights are often the only remaining element of 

prehistoric textile production, since the organic material such as the wooden loom and the 

produced textiles, are not as easily preserved. Loom weights on the other hand, are most 

commonly made out of terracotta or burnt clay, and are therefore more sustainable objects in 

comparison. The same can be said about spindle whorls, often remaining long after the 

spindle rods have decomposed (Andersson 1999:7). 

     Actual fabrics have very rarely been preserved in archaeological contexts and have in the 

past even been thrown away, due to their often minuscule, unidentifiable nature. As a 

contrast, loom weights have been preserved in what have sometimes been great quantities 

(Barber 1994:287). They have however, not been regarded as objects which have held a lot of 

information and they have often been mistreated and not documented properly. This has 

resulted in the loss of valuable data that could possibly have led to increased knowledge 

concerning the fabrics and the constructions which have aided in their creation. Such valuable 

data would have included the textile tools’ size and weight measurements, enabling a more 

extensive comparison between different sites and ways of production. 

     The analyses of loom weights were initially the main focus for this study. The analyses of 

spindle whorls were from the beginning considered to function more as a supplement to the 

main object category. In terms of results however, the spindle whorls have generated better 

data, both in terms of quantity and accuracy. In the end, it is the spindle whorls that have 

provided the main part of the information on which to base conclusions regarding the textiles 

produced on site. 

     Since loom weights are part of numerous sets, statements regarding the specific types of 

textiles they have had a part in producing are ideally based on an as high a number of weights 

from one set as possible. Although this has not been possible to achieve within this 

fragmented assemblage, the presence of clearly separated weights group have been confirmed. 

The spindle whorls analyzed for this study also display a great variation in weight, and 

through that confirm a great variety among the final products. 

     The objects in question for this study were originally used as aids for different stages of the 

textile production conducted at the Garrison area of Birka. The number of objects with an 

adequate amount of information after conducted analyses has been rather low. This is partly 

due to the high level of fragmentation, foremost among the population of loom weights. 

However, results from the performed calculations and estimations have been able to confirm 

that a wide variety of textiles were produced in the specified area. Moreover, the material falls 

within the previously established range for these types of textile implements from other 

locations at Birka. This would also entail that they are somewhat comparable with textile 

implements from Hedeby. Earlier comparisons between material from this site and material 

from Birka have shown that the textile manufacturing would have held a relatively equally 
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high standard on both places, with roughly the same amounts produced within each textile 

group (Andersson 2003). 

     The obtained data regarding the loom weights and spindle whorls from the Birka Garrison 

has established that both capacity and technology for the production of valuable products as 

well as household items were present on site. The question of how this production relates to 

the main militaristic phase of the Garrison remains somewhat unanswered. Finds that could 

function as chronological markers would suggest, even though they are few, that the textile 

production belongs to an earlier Garrison phase, a phase where it has not yet become a place 

of organized military importance (Bergström in prep.). This interpretation however, is based 

on the assumption that the finds linked to textile production were originally used within the 

construction of House II:1, to where these datable finds can be contextually linked. The sheer 

amount of loom weight fragments would suggest a rather high number of original weights. 

The high level of fragmentation however, makes an estimation of the original number of loom 

weights a near impossibility. This unfortunate fact is due to the way in which the loom 

weights are fragmented, in layers along the longer sides, and the fact that a wide variety of 

different thicknesses has been established among this population. Since the confirmed 

thickness measurements of the loom weights fluctuate between 2 cm and 4.5 cm there is no 

way of stating an original number of objects with any certainty. The area in which the 

fragments are scattered is not exclusively confined within the remains of House II:1. 

However, it is within these building remains that the majority of fragments were found, and 

the interpretation that these finds originate from an earlier Garrison phase is therefore a 

probable one. 

     Textile manufacturing within archaeology can be described as traditionally having been a 

somewhat marginalized field, with a metaphorically embedded, theoretically based 

perspective having previously dominated published works. Scandinavian loom weights are, 

compared to those found on sites in other European countries of a relatively straightforward 

and uncomplicated character (Andersson 1999, Gleba 2008). Despite this, knowledge 

regarding the functionality of these objects can be considered to be somewhat inadequate 

among many of those who come into contact with them. 

     An objective for this work has been to somewhat challenge these preconceived notions of 

where a certain activity has taken place and also what it initially represented. This study 

emphasizes the need for re-evaluation and encourages future research to incorporate a more 

nuanced viewpoint in order to truly appreciate the place of textile production in early 

economies. It is imperative to come to a more definite understanding of object functionality 

through clearer definitions of their characteristics, not only in regards to specific objects but 

also for the interpretations of sites and formed values they contribute to create.  

     The traditional marginalization of textile production within the field of archaeology is 

somewhat challenged through the work of illuminating the economic and productive aspects 

of the craft. This has been, and is perhaps more easily done on material like that of the 

Mediterranean regions, where large scale, highly specialized textile production can be 

hypothesized with a clear basis in the archeological material (see Gleba 2008, Meo 2012). 

     The survey of the Garrison generating the material for this study can be regarded as an 

example of a situation were the site’s previously stated function and purpose has influenced 
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the interpretation of finds at the excavation stage. Loom weights have not been considered as 

plausible finds for this specific area and might therefore simply not have been found. Phrased 

plainly this can be seen as a case of “one finds what one is looking for”. The finds, along with 

the different usage phases and areas within the Garrison area have since then been re- 

evaluated and nuanced (Bergström in prep.).  

     Dating the different stages of population within this area is not done without difficulties or 

without a certain amount of uncertainty. Two finds, in the form of a coin and a bead, do 

however suggest that the construction, in which the majority of loom weights and spindle 

whorls were used, was earlier than the last stages of population within the Garrison area. 

These last stages of population include the Garrison’s hall building and other features more 

clearly linked to the militaristic organization of the site (Holmquist Olausson & Kitzler 

Åhfeldt 2002, Holmquist 2010). Making definite separations of time between different 

activities is however problematic at the current stage of interpretation, where there is some 

uncertainty on which finds that can be clearly linked to the various structures. This can 

certainly be said to be the case when it comes to interpreting the objects linked to the building 

of House II:1 on Terrace II, in which many of the fragments of textile implements were found 

within as well as in close vicinity (Bergström in prep.). 

     One of the Garrison urn burials, in which a spindle whorl along with needles and scissors 

were found, was dated in accordance with the stratigraphical layers on site as well as being 

based on the types of beads that were found in the grave. These variables put the dating of this 

burial to circa 950-960 AD (Larsson 2003:23-24). This would put this context, containing 

textile implements, closer in time to the main military phase of the area. Nonetheless, the 

grave constitutes a more or less separated unit and it is hard to determine the relationship 

between the buried individual and the nearby constructions along with the different activities 

within this area. 

     The question of whether or not the site’s textile production was prior or contemporary with 

the military phase, for which it is known and has been defined, is at the present time not easily 

answered. There is some support for the interpretation that they indeed are chronologically 

separate, an interpretation that would not disturb the traditional view of the site. To propose 

that textiles were produced within the Garrison area at the same time that it functioned as a 

military centre seems to somehow challenge the status that this site holds along with the 

values that are attached to it. Perhaps there is no real need for that clear a separation between 

the two domains. A more dynamic use of the area could also be suggested when interpreting 

this area, and perhaps a more eclectic view should be adopted when regarding the different 

crafts performed there. 

     One aspect that should always be remembered is that tools manufactured for the purpose of 

being used within a craft are very seldom made without accuracy and that there is no room for 

them to be impractical (Hoffman 1988:243). Not providing sufficient data while registering 

and publishing textile tools, not only makes the ability to establish the functionality of the 

tools extremely difficult, it also increases the general risk of misinterpretation and mix-ups 

between different find categories. 

     It has been argued that to some extent it is only possible to approach the matter of textile 

production from a contemporary point of view (Schierer 2005:97). There is a risk that 
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prehistoric textile production is interpreted as something that falls into either two categories; 

as a clear predecessor to the highly productive and specialized manufacturing of historic and 

modern times, or as a decidedly idealized activity, deeply immersed in virtues and ritual 

meaning. In choosing one of these deducing paths one runs the risk of missing key variables 

of the craft and its importance and that on its own, neither can fully illuminate the activity as 

it once was. 

 

 

6. Summary 
 

The production of textiles within the Viking age settlement of Birka was partly achieved 

through the use of the warp-weighted loom, a vertically set loom where the warp was kept 

taught with the help of weights manufactured out of burnt clay. Fragments of these weights 

are among the very few surviving remnants of the textile production process in the 

archaeological material. 

     This paper deals with loom weight fragments originating in the 2001-2004 excavations of 

the Garrison at Birka. These fragments were originally classified as having been part of 

bellow shields. This original interpretation can be seen as comporting well with the main 

interpretation of the site as a militaristic domain.  

     The practical segment of this study was initiated with a reviewing of the above mentioned 

category in order to evaluate which of the finds listed in this category, carry clear loom weight 

characteristics. Additions to this category were also made in the form of find posts originally 

listed as burnt clay. 

     Due to the high level of fragmentation in the material, original size and dimensions could 

not be made on any substantial number of find posts within this material. The fragments 

where original diameter could be measured fall within the rather uniform range of 12-14cm. 

In the few cases where original thickness of the objects could be measured it has proven to 

vary between 2cm and 4.5cm, with a concentration around 2cm. The weight estimations in 

combination with find location support a probable interpretation that two loom weights, were 

part of the same set of weights. The presence of a heavier weight, at 995g, establish the need 

for loom weights of different functionality, indicating a manufacturing process which was 

well planned for and which resulted in a variety of products. 

     With the intent of furthering the understanding of the previous textile manufacturing in this 

area, all spindle whorls excavated during the 2001-2004 excavations of the Garrison were also 

included in this study. All spindle whorls were weighed, classified and analyzed with 

reference to previously performed experiments regarding their functionality (see Crewe 1998, 

Andersson 2006b, Gleba 2008). Calculations were also made to establish the original weight 

of those spindle whorls that were fragmented. The spindle whorls were also compared to 

those found on other locations within the Birka area (see Andersson 2003). 

     The Garrison spindle whorls are within a weight and measurement span that is consistent 

with previously registered spindle whorls from Birka. The range of different weights also 

shows that a variety of different types of threads were produced on site, including very fine, 
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high quality threads. A categorization of spindle whorls in accordance with their ability to 

produce different types of threads has previously been done through conclusions drawn from 

experimental trials (see Andersson 2003:80). The analyses of the Garrison spindle whorls put 

the majority of the objects in the two weight groups of whorls used when spinning thin and 

very thin threads. 

     The analyses of loom weights and spindle whorls from the Birka Garrison can confirm that 

there was capacity for the production of a wider range of textiles in this area, including very 

fine and delicate ones. 
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8. Appendix 

Compiled information of the loom weights and spindle whorls in the original 2001-2004 find 

data bases. All loom weights are listed here in accordance to their original interpretation as 

bellow shields. The added find posts previously belonging to the burnt clay category are 

marked in italics. 

 

Bellow shields (Loom weights) 
 

Fnr L/Anl. Sakord Material X Y Anm. Antal 
Vikt 
(g) 

2001 
        10110 
        10281 2 Blästermunstycke Lera 399 602 TIII, fragm. 4del 

 10325 
        10472 
        10495 1 Blästermunstycke Lera 103 197 TII 

  10570 
        10585 A2 Blästemunstycke Lera 104 194 TII 

  10600 2 Blästermunstycke Lera 105 193 TII 
  10609 A2 Blästermunstycke Lera 

  
TII 

  10622 A2 Blästermunstycke Lera 
  

TII 2 del 
 10659 A4 Blästermunstycke Lera 

  
TII, fragm. 5delar 

 10661 A4 Blästermunstycke Lera 
  

TII, fragm. 3 del 
 10668 A4 Blästermunstycke Lera 

  
TII, fragm. 

  10672 A4 Blästerm., keramik Lera 
  

TII, fragm. 4del 
 10679 A4 Blästermunstycke Lera 

  
TII, fragm. 

  10680 A4 Blästermunstycke Lera 
  

TII, fragm. 
  10681 A4 Blästermunstycke Lera 

  
TII, fragm. 2 del 

 10763 16 Blästemunstycke Lera 105 194 TII 
  10793 13/A27 Blästermunstycke Lera 

  
TII, fragm. 

  10805 A28 Blästermunstycke Lera 
  

TII, fragm. 4 
 10839 A27 Blästermunstycke Lera 

  
TII, fragm. 4del 

 10935 2 Blästermunstycke Lera 102 192 TII 
 

140 

10944 2 Blästermunstycke Lera 103 192 TII 
  10958 2 Blästermunstycke Lera 103 193 TII 
  10962 2 Blästermunstycke Lera 104 193 TII 
  10967 2 Blästermunstycke Lera 105 193 TII 
  10975 

        10977 2 Blästermunstycke Lera 101 194 TII 
 

5 

10982 2 Blästermunstycke Lera 102 194 TII 
  10994 2 Blästermunstycke Lera 104 194 TII 3del 

 11005 2 Blästermunstycke Lera 106 194 TII 24del 
 11020 2 Blästermunstycke Lera 101 195 TII 8del 
 11030 2 Blästermunstycke Lera 102 195 TII 

  11041 2 Blästermunstycke Lera 104 195 TII 20del 
 11048 2 Blästermunstycke Lera 105 195 TII 21del 
 11053 2 Blästermunstycke Lera 106 195 TII 100del 
 11060 2 Blästermunstycke Lera 107 195 TII 77del 
 11092 2 Blästermunstycke Lera 105 196 TII 3del 
 11130 2 Blästermunstycke Lera 104 197 TII 2del 
 11160 2 Blästermunstycke Lera 103 198 TII 

  11214 2 Blästermunstycke Lera 107 199 TII 
  11228 3 Blästermunstycke Lera 104 200 TII 
  11295 4 Blästermunstycke Lera 103 200 TII 4 

 11353 5 Blästermunstycke Lera 102 195 TII 1 
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11359 5 Blästermunstycke Lera 103 195 TII 10 
 11362 5 Blästermunstycke Lera 104 195 TII 9st 42 

11367 9 Blästermunstycke Lera 103 193 TII 2 
 11379 9 Blästermunstycke Lera 103 194 TII 

  11402 9 Blästermunstycke Lera 104 195 TII 3del 
 11407 9 Blästermunstycke Lera 102 196 TII 

  

Fnr L/Anl. Sakord Material X Y Anm. Antal 
Vikt 
(g) 

11424 18 Blästermunstycke Lera 105 194 TII 4del 
 11433 13/17 Blästermunstycke Lera 106 194 TII 16del 
 11440 13? Blästermunstycke Lera 107 194 TII 5del 
 11443 16 Blästermunstycke Lera 104 193 TII 

  11450 16 Blästermunstycke Lera 105 194 TII 6del 
 11560 2 Blästermunstycke Lera 399 603 TIII 

  11690 4 Blästermunstycke 
 

400 603 TIII 
  11826 A14 Bläster  

   
TII 

 
8 

11867 A1:d Slagg, blästermunstycke?, bränd lera 
    

73 

11871 A1:c Bläster  
      11883 A4 Slagg, bränd lera, blästermunstycke 

    
1190 

11902 A12 Bläster  
 

103,7 197,1 
  

1815 

11915 A2 Bläster  
 

104 192 
  

26 

11921 A2 Bläster  
 

104 194 
  

9 

11933 A2 Bläster  
 

103 193 
  

56 

11939 A2 Bläster  
      

         2002 
        12055 L1 Blästermunstycke Bränd lera 111 192 Delar 3 10 

12059 L1 Blästermunstycke Bränd lera 111 192 
 

1 4 

12067 L2 Spik/Blästermunstycke Järn/Lera 109 194 
 

2 
 12069 L2 Spik/Blästermunstycke Järn 109 195 

 
2 

 12076 L2 Blästermunstycke Lera 109 193 
 

12 67 

12077 L2 Blästermunstycke Lera 109 193 
 

13 71 

12081 L2 Blästermunstycke Lera 108 193 
 

2 4 

12116 L2 Blästermunstycke Lera 109 193 
 

3 41 

12123 L2 Blästermunstycke Lera 107 192 
 

2 6 

12137 L2 Blästermunstycke Lera 109 193 
 

5 35 

12175 L2 Blästermunstycke Lera 108 197 
 

3 10 

12286 
        12501 L23 Blästermunstycke Lera 110 193 

 
1 66 

12602 L2 Blästermunstycke Lera 103 190 
 

12 236 

12734 A48 Blästermunstycke Lera 111 194 Jfr med Fnr 2745 19 164 

12745 A48 Blästermunstycke Lera 111 194 Jfr med Fnr 2734 10 119 

12791 
        12807 
        12870 
        12892 L2 Blästermunstycke Bränd lera 102 192 

 
5 48 

12930 
        12972 
        13044 A14 Blästermunstycke Bränd lera 105 196 

 
17 119 

13053  -  Blästermunstycke Bränd lera 105 196 
 

3 53 

13120 L2 Blästermunstycke Bränd lera 106 193 
  

373 

13140 
        13197 L2 Blästermunstycke? Bränd lera 107 193 

  
134 

13213 
        13250 
        13273 L2 Blästermunstycke? Bränd lera 108 193 

  
180 

13277 
        13293 L21 Blästermunstycke Bränd lera 108 195 

  
133 



 

 

47 

13349 L2 Blästermunstycke? Bränd lera 109 191 
  

149 

13360 L2 Blästermunstycke Bränd lera 109 192 
  

168 

13375 L21 Blästermunstycke Bränd lera 109 193 
  

205 

13379 L21/stenp. Blästermunstycke Bränd lera 109 193 Stenpackning 
 

44 

13381 L23 Blästermunstycke Bränd lera 109 193 
  

58 

13391 L23 Blästermunstycke Bränd lera 109 194 
 

1 5 

13394 
        

Fnr L/Anl. Sakord Material X Y Anm. Antal 
Vikt 
(g) 

13408 
        13411 
        13442 
        13454 L23 Golvl. Blästermunstycke Bränd lera 110 192 

  
79 

13465 L21 Blästermunstycke Bränd lera 110 193 
  

250 

13473 L23 Golvl. Blästermunstycke Bränd lera 110 193 
  

94 

13480 L14 Blästermunstycke Bränd lera 110 194 
  

28 

13484 
        13496 
        13500 L21 Blästermunstycke? Bränd lera 110 195 

  
216 

13530 
        13535 L23 Golvl. Blästermunstycke Bränd lera 111 193 

  
109 

13558 L21 Blästermunstycke? Bränd lera 111 194 
  

143 

13565 A44?/L21 Blästermunstycke? Bränd lera 111 194 
  

119 

13571 A48 Blästermunstycke Bränd lera 111 194 
  

384 

13582 L14 Blästermunstycke Bränd lera 111 195 
  

150 

13595 L1 Blästermunstycke Bränd lera 112 192 
  

17 

13615 L21 Blästermunstycke/Bränd lera Bränd lera 112 193 
  

129 

13623 L23 Blästermunstycke/Bränd lera Bränd lera 108 193 
  

210 

13723 A72 Blästermunstycke?/Bränd lera Bränd lera 
  

T IV 
 

109 

         2003 
        14614 L2B blästermunstycke bränd lera 494 941 

 
3 5 

14627 A181 blästermunstycke bränd lera 495 937 dekor? 2 118 

14636 L2B keramik keramik 499 941 
 

2 4 

14736 
        14837 
        14854 
 

bränd lera bränd lera 494 937 
 

5 4 

15070 
        

         2004 
        16250 
 

A202, toppen blästerm. bränd lera 
 

26 125 
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Spindle whorls 

 

 
Fnr L/Anl. Sakord Material X Y Anm. Antal 

 
2001 

       

 
10327 1 Sländtrissa Lera 103 195 TII 

 

 
10651 A1 Sländtrissa Lera 

  
TII 

 

 
11885 A4 Sländtrissa 

     

         

 
2002 

       

 
12320 L2 Sländtrissa Täljsten 103 191 

 
1 

 
12401 L20? Sländtrissa Sten 104 190 

 
1 

 
12747 L14 Sländstrissa Bränd lera 109 196 

 
1 

 
12931 L2 Sländtrissa Bränd lera 103 191 

 
1 

         

 
2003 

       

 
14110 L14 sländtrissa bränd lera 

  
6g 1 

 
14392 L51 sländtrissa bränd lera 488 939 

 
1 

         

          


