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The article focuses on the traceology of metalwork, its methodological limitations, and new research perspec-

tives. In the text, we explain what studies on traces on metals entail and how they are characterized. We provide 

examples from both Poland and other regions of Europe. We highlight possible directions for the development 

of the method as well as factors that hinder it.
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INTRODUCTION

The analysis of traces found on artefacts made from various materials has been devel-

oping for many decades. Traceological studies are primarily associated with the analysis of 

the surfaces of stone objects (e.g., Pyżewicz 2021). The precursor to the use of traceology 

in archaeology is often attributed to the Russian scholar S. A. Semenov, who studied arte-

facts made from stone (1957; English edition in 1964).
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Currently, this method is still used primarily to study objects made from stone materi-

als (e.g., Osipowicz 2022; Kufel-Diakowska et al. 2022), but also bone and antler (e.g., 

Płonka et al. 2022; Orłowska 2021; Stelmasiak 2021; Orłowska and Osipowicz 2021; 

Winnicka 2019), as well as artefacts made from shells (e.g., Alarashi et al. 2021; Kurzawska 

2021), wood (e.g., Caruso Fermé et al. 2015; on a broader macroscopic scale, Thomas 

2018), or ceramic materials (Vieugué 2014; Gawron-Szymczyk et al. 2022). Many impor-

tant and interesting works related to artefacts from specific sites or areas have been pro-

duced, as well as research on the methodology of wear analysis on such objects (e.g., 

Adams 2014). It would be challenging to list all the works related to wear analysis on stone 

artefacts alone, as there is a specialization in specific types of rocks (flint, sandstone, etc.) 

and types of action that would leave wear traces.

An integral part of wear research is the creation of a reference database consisting of 

traces on copies of archaeological artefacts. Here, too, stone, bone, and antler artefacts 

take the lead in databases of experimentally acquired traces (e.g., Kufel-Diakowska et al. 

2020; Orłowska et al. 2022; 2023; Sobkowiak-Tabaka and Kufel-Diakowska 2019; Or-

łowska and Osipowicz 2017). In Polish traceology of non-metallic artefacts, researchers 

from the Toruń and Wrocław centres stand out in terms of the quality and scope of their 

studies.

Observations of the surfaces of metal objects, mainly made of copper and its alloys, in 

comparison to stone artefacts, have received significantly less attention among research-

ers. The main reason for this is the effects of the corrosion process affecting the majority 

of metals used in the past which was assumed to have concealed all the wear (Kasprowicz 

2022, 77-78; Sych 2014, 36-37). Many researchers also believed that copper and even 

bronze were too soft to be a proper material for the manufacture and use of tools and 

weapons; therefore, it was believed that they played mostly symbolic and wealth accumu-

lation roles (Kristiansen 2002, 319-320). However, this situation has changed dramati-

cally in recent decades. This shift is due to a number of experiments and research publica-

tions by archaeologists who have proven that wear analysis of metalwork is as valid as the 

analysis of objects made of other materials. As a result, metalwork wear analysis has firm-

ly established itself in the repertoire of research on metal artefacts (Dolfini and Crellin 

2016). In Poland, too, we see a significant rise of interest in this type of research.

Metalwork wear analysis is an invaluable research tool. A careful study of metals and 

the objects with which they came in contact can tell us a lot about past societies: from their 

beliefs, economy, and social hierarchy to their sense of aesthetics and perception of qual-

ity. Currently, we are able to create new narratives not only about assemblages of artefacts 

but also to create detailed biographies of individual objects.

The aim of our article is to outline the state of research on the traces present on met-

alwork and to present new directions in the development of this method. The reader 

should be aware that in this text we use the terms ‘traceology’ and ‘wear analysis,’ as well 

as ‘wear’ and ‘trace’ interchangeably due to their significant similarity in meaning. It can 
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differ slightly depending on the general context, but we feel that both are appropriate in 

the majority of cases.

CURRENT STATE OF RESEARCH

Researchers who analyse metalwork under a microscope are interested not only in 

whether a particular object was used in the past, how it was precisely used and how inten-

sively but also in how it was made and whether the method and quality of production can 

tell us more about its function in the economic, social, and religious context of various 

prehistoric societies (Gener 2011; Kuijpers 2015). Similar to the field of research on stone 

and bone artefacts, in this case, the primary source of information is the work “Pervobytnaia 

tekhnika. Opyt izucheniia drevneishikh orudii i izdelii po sledam raboty” by S.A. Semenov 

from 1957, which gained more attention after being translated into English by M.W. 

Thompson in 1964. However, research on metal artefacts began more than two decades 

later, in the late 1980s (Wall 1987) and the 1990s (Bridgford 1997). It was during this time 

that researchers began to take an interest in particularly impressive artefacts from the 

Bronze Age, such as daggers and swords. The first publications dedicated to bronze tools, 

especially axes, also appeared (Kienlin and Ottaway 1998).

In the first decade of the 21st century, archaeologists continued to focus primarily on 

bronze swords (Kristiansen 2002; Molloy 2008; 2010). However, over time, their interest 

shifted towards other categories of artefacts, such as axes (Roberts and Ottaway 2003), 

halberds (O’Flaherty 2007), shields (Molloy 2009), as well as spearheads (Anderson 2011) 

and arrowheads (Gutiérrez et al. 2010; Sych 2011, Baron et al. 2020).

In the second decade of the 21st century, there was a significant increase in the number 

of analyses and an expansion of the scope of research. Researchers began to examine the 

impact of artefact conservation on the preservation of production traces and use-wear, 

especially since many of the analyzed artefacts came from museum collections (Sych et al. 

2020). More artefacts also became available for study before conservation (e.g., artefacts 

from Karmin IV, Kaliska I and II, Nowe Kramsko, from the vicinity of Sanok, Jodłowno; 

Baron et al. 2019; Sych 2021; 2022; Nowak 2019; 2022; Nowak and Gan 2023) and before 

and after the conservation process (Baron et al. 2019). Above all, attempts to consolidate 

and synthesize the results of many years of research began to emerge (Uckelmann and 

Mödlinger 2011; Gutiérrez and Lerma 2014; Dolfini and Crellin 2016; Hermann et al. 2020).

Metalwork wear analysis typically requires smaller magnifications compared to, for 

instance, that of flint. Magnifications of 20-50× are usually adequate. For basic initial 

analysis, a simple magnifying glass and natural daylight or a lamp are sufficient. However, 

it is necessary to observe artefacts under a microscope’s eyepiece to identify traces, make 

notes, and prepare a written report. It is important to note that additional equipment is 

needed for photographic documentation of traces. Portable digital microscopes such as 

the Dino-Lite line or similar models are suitable for basic or initial analysis.
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The recommended equipment for in-depth analysis includes stereo and metallograph-

ic microscopes with additional adjustable light sources. These tools allow the user to ob-

serve the surface under different lighting conditions, which is a key aspect of the analysis. 

We have tested many microscopes, such as the Zeiss Stemi 508 and 2000-C, Zeiss V20 

with Axiocam 208 colour, Olympus SZX9, Nikon SMZ745T and SMZ 800N, Hirox RH-

2000, and Keyence VHX-7000, all of which have proven to be suitable for metalwork wear 

analysis. Using high-quality digital cameras allows the creation of composite images that 

are sharp across the entire surface, thus, appropriate quality documentation. Recently, we 

have also tested 3D scanning and printing as a method of observing and recording wear on 

metal objects. 

NEW PERSPECTIVES

While the traceological study of metalwork is gaining increasing popularity among 

Bronze Age archaeologists and researchers interested in other epochs and is slowly estab-

lishing solid methodological frameworks, some scholars are already charting new direc-

tions for its development. Until recently, archaeologists were primarily interested in the 

analysis of weapons and tools. The former due to their prestigious nature, and the latter 

due to their abundance. The fact that both categories had working edges was also signifi-

cant, making it easier to observe use-wear.

The metalwork wear analysis method is evolving, and its scope of interest is expanding 

to include new categories of artefacts. New research questions are being posed, and valu-

able answers are being obtained through traceology. We have selected several examples of 

new research directions that we believe will be in the centre of interest in wear analysis in 

the near future.

Residue Analyses

A promising direction for the method is the search for traces of organic residues on 

bronze artefacts. “Residues refer to materials that are transferred and adhere to an arte-

fact” (Fullagar 2014, and further literature). These residues can include organic materials 

(grasses, reeds, bast) or traces of textiles, used to tie or cover metal artefacts. This type of 

traces are often visible already at the macroscopic level (Fig. 1). The remains of organic 

materials used to bind deposited metals (e.g., Chvojka et al. 2014; Nowak et al. 2023), that 

accompanied tubular applications (Blajer et al. 2022), or were imprints of fabrics and 

leather that wrapped metals (e.g., casting moulds in the case of Rosko and the “from 

Sieniocha river” hoards – Kłosińska and Sadowski 2017, 400; Sikorski 2006) are docu-

mented. However, determining the type of organic material used requires microscopic 

analysis (Mueller-Bieniek and Cywa 2022). Recent discoveries in Poland and beyond have 

revealed previously undocumented organic residues accompanying metal artefacts.
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fig. 1. Organic residues on the surface of metal artefacts and constituting their part: 1 – Residues of grass 
or cereals stuck to the surface of the hollow ankle ring, 2 – A fragment of wood found inside the saltaleone 

spiral in the hoard from Wola Sękowa (photo: K. Nowak)



104 kamil nowak, dawid sych

In the hoard no. I from Kaliska, the metals were accompanied by fragments of bast 

string attached to the metals (Przymorska-Sztuczka 2021) and fragments of leathers, prob-

ably cattle and pigs, on which the shapes of metal buttons were imprinted (Sawoszczuk 

et al. 2021). In the hoard from Sanok (Biała Góra) and Wola Sękowa, metal artefacts were 

accompanied by fragments of processed willow twigs, stems of green plants (grasses and 

millet), cereal remains and leather (Mueller-Bieniek and Cywa 2022; Kuropka 2022). The 

research carried out allows for obtaining detailed data on the types of raw materials and 

animal species used. The presence of elements made of organic substances is not always 

a residue in the strict sense, but usually these types of materials interact directly with metals 

and their identification provides us with valuable information.

Of particular interest are studies of residues of pitch-like substances that accompanied 

metal ornaments in the Kaliska I hoard (Kaczmarek et al. 2021, plate 59B; Pietrzak 2021, 

fig. 1). Physicochemical analyses, including infrared spectroscopy (FTIR), melting point 

measurements, and electron paramagnetic resonance (EPR) spectroscopy, suggest that 

the metal was coated with a pitch-like substance resembling resin from trees (Pietrzak 2021).

Methods commonly referred to as physicochemical provide an excellent tool for ob-

taining highly detailed data on residues. Recently, a team led by Isabella Caricola (2022) 

analyzed the surfaces of daggers from the Bronze Age. An application of biochemical stain-

ing and SEM–EDX analysis 

“has proven successful in extracting and identifying animal residues located on cutting edges, 

including bone, muscle, and tendons. These are interpreted as evidence of prehistoric carcass 

butchering and carving. Further residues were observed on blade faces and hafting plates or 

tangs; these are interpreted as remnants of bone handles and sheaths, the latter made of either 

wood fibers or processed hide and fur” (Caricola et al. 2022).

The identified remains suggest that these objects were used not only as weapons but 

also as tools for processing animal meat. In turn, the team led by Kayleigh Saunderson 

(2022) managed to identify remains of human skin and textiles on one of the La Tène 

brooches from the Potzneusiedl cemetery, Burgenland, Austria.

Another excellent example of using physicochemical methods in residue analysis is the 

application of gas chromatography-mass spectrometry (GC-MS). The use of this labora-

tory technique for the analysis of the interior of metal vessels (an amphora and three hang-

ing vessels) from the Kaliska I hoard is considered exceptional, as GC-MS is rarely used for 

metals and involves an extraordinary extraction procedure (Grześkowiak et al. 2021, 375-

376). Despite the limitations of the extraction method mentioned by the authors, animal 

fat residues (mainly ruminants) were identified, mixed with plant lipids. The obtained re-

sults differ for amphora and hanging vessels, which may indicate that the analyzed fatty 

acids are largely related to the archaeological context rather than later contamination 

(Grześkowiak et al. 2021, 380).
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Analyses of Ornaments

Researchers are increasingly exploring additional categories of artefacts, such as orna-

ments, clothing components, and vessels. The lack of clear working edges complicates 

their interpretation, making further research in this direction an intriguing prospect. The 

initial results of Marcin Kasprowicz’s experiments (2021, unpublished master’s thesis) are 

promising because he managed to distinguish traces left by contact with various materials 

on bronze pins, including wool, flax, and leather (Fig. 2; Kasprowicz 2022, fig. 4-5).

Production traces and use-wear are also clearly visible on artefacts from hoards I and 

II from Kaliska (Sych 2021; 2022). These include traces created by contact with human 

skin or other materials, as well as repair traces using the cast-on technique (Fig. 3) and 

fig. 2. Surface traces of contact of a pin with different materials (from the top left to lower right): nothing, 
linen, leather, wool (photo: M. Kasprowicz)
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fig. 3. Repair using cast-on technique on different necklaces from the Kaliska I hoard (photo: D. Sych)

grinding of broken elements. Bracelets from the hoards in Falejówka exhibit characteristic 

flattening and wear of ornamentation associated with intensive use (Nowak 2022, 82, fig. 

37). The surfaces of folded tubes and knobs from the Sanok (Biała Góra) hoard are heavily 

worn. In this case, the rubbing of the external side of the objects against some type of sur-

face (possibly fabric or animal fur) erased previous manufacture traces (Nowak 2022, 84-

85, fig. 39-40). Additionally, in the case of these discussed hoards, traces related to the 

creation of ornamentation on bracelets and decorated plaques have been identified, in-

cluding its imperfections (Nowak 2022, fig. 36: 3; 41: 7-8).

Focusing on New Types of Traces – Manufacturing, 
Repairs, Fragmentation

Wear studies are not limited to traces associated solely with the use of objects. As indi-

cated above, the repertoire of analyzed traces is no longer restricted to those related to com-

bat, agricultural activities, or cutting (e.g., meat or flesh). New directions in wear research 

include the examination of activities related to production, repairs, or fragmentation.

Objects made of copper and its alloys provide an excellent basis for identifying traces 

associated with their manufacture. They were created through forging or casting techniques, 
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and both production methods allow for determining the chaîne opératoire that resulted in 

the manufacture of the object. Through comparison with the analysis of the negatives of 

casting moulds used for casting specific categories of objects, it is possible to identify the 

locations of sprues or the places where casting seams were formed. Comparisons with 

casting moulds can rule out the drilling of holes by identifying the core technique and the 

location of the placement of casting cores that create hollow spaces (e.g., Stolarczyk et al. 

2020, 158, fig. 45). Sometimes, metal artefacts are accompanied by remains directly re-

lated to the casting process. This includes unremoved casting mould remnants, docu-

mented, for instance, in the case of kidney-shaped bracelets from the Stolpe auf Usedom 

hoard, Mecklenburg-Western Pomerania, Germany (Bartel et al. 2009, 25-26, fig. 8), 

or inside a hollow bracelet recently discovered in Jodłowno, Gdańsk County (Nowak et al. 

2023, fig. 8). The analysis of traces related to production allows for determining whether 

the object was ever used or whether it was deposited in a raw state (Nowak 2019, 180-183, 

fig. 1.4; Nowak et al. 2022; 2023).

Production by using the forging technique is associated with all sorts of metal cracking 

and deformation resulting from substantial force applied to it. Cracks on the surfaces of 

artefacts due to plastic deformation are visible in the case of Early Bronze Age necklaces 

(Ösenhalsringe) from the Marcinowice hoard, Krosno County, Lubusz Voivodeship 

(Nowak 2020, fig. 8), or bracelets from the Falejówka hoard, Sanok County, Podkarpackie 

Voivodeship (Nowak 2022, fig. 35). The manufacture of objects from sheet metal also 

leaves distinctive production traces. In the Sanok (Biała Góra) hoard, folded tubes were 

hammered out of sheet metal, and knobs were formed, leaving traces of cutting and bend-

ing (Nowak 2022, fig. 39-40). In the Zarszyn hoard, dense forging traces, which were used 

to shape the vessel, were documented on one of the metal vessels made of thin sheet metal 

(Nowak 2022, fig. 42.3-4).

Another interesting issue is the identification and documentation of traces of repairs to 

metal objects. Two types of repair can be distinguished: usually clearly visible repairs 

using cast-on technique and using riveted elements, and less conspicuous traces of repairs 

involving grinding of broken tools or weapons. The first category often includes fillings of 

incomplete holes in the case of vessels, joining with cast-on technique (with or without the 

use of additional elements) of cracked objects, or riveting elements of collars. All traces of 

that kind are clearly visible in the case of the Kaliska I hoard (Kaczmarek et al. 2021, plates 

4B-4C, 6B, 9B, 10A-10B, 24A-24B [selection]).

Traces of the second type of repairs are decidedly more challenging to interpret, as they 

often do not differ from traces associated with production, such as sharpening or grinding. 

Occasionally, the shape of the artefact – especially in the case of weapons and tools – may 

suggest that it underwent numerous repairs, as can be inferred, for example, from the 

asymmetry of the blade. In the case of arrowheads from the Wrocław-Widawa hoard, such 

traces associated with sharpening and repairing of the barbs were identified (Baron et al. 

2020).
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The issue of dividing and destroying metal objects has recently gained a lot of inter-

est (e.g., Knight 2021; Lago et al. 2023). The topic of fragmentation has been the subject 

of many studies and is associated with many behaviours, ranging from ritual and sym-

bolic, through social, and purely utilitarian ones connected with issues of weights and 

premonetary systems of exchange (e.g., Rezi 2011; Chapman 2012; Ialongo and Lago 

2021; Nowak and Ialongo, in press). The places of fractures are also examined, thanks to 

which it is possible to reconstruct the process of dividing objects and indicate whether 

the fragmentation was intentional or could be related to use (Knight 2021). There are 

traces of bending and breaking on the edges of broken objects (e.g., sickles from the 

hoard from Paszowice, Jawor district or Velké Bílovice, Breclav district; Nowak et al. 

2019, 448, fig. 3.b-d; Parma et al. 2021, 126, fig. 10). Traces of intensive bending were 

often associated with the ritual destruction of objects (Nebelsick 2000). However, as per 

fig. 4. Archaeological experiment related to the fragmentation of bronze sickles: 1 – Replicas of Lusatian 
knobbed sickles made in analogous casting moulds. Various casting quality, 2 –  Fragmentation using 
wooden basis and wooden hammer, 3 – Granite basis and metal (Fe) chisel, wooden hammer as impact 

factor, 4 – Granite base and wooden hammer (photo: K. Nowak)
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M. Knight’s observations and experimental research, we now understand that intentional 

damage may not produce discernible marks on metal owing to the controlled application 

of heat to the item. Moreover, bending is just one among several characteristics linked 

with deliberate destruction, others include twisting, crushing, notching, breakage, burn-

ing, stabbing with a pointed object and, in the instance of socketed objects, the plugging 

of sockets. Considering all of these factors and discerning their quantitative and qualita-

tive relationships would enable us to attempt to answer the questions: was the destruc-

tion intentional, and if so, was it for ritualistic or practical purposes? If not, was it a re-

sult of intense use or just corrosion (Knight 2021)?

Another category of traces related to fragmentation are longitudinal concavities and 

cuts, which are intended to indicate the place of breaking and also to facilitate it. These 

types of marks are often observed on the surfaces of plano-convex ingots (casting cakes) 

and were intended to divide the raw material into smaller portions (Nessel 2014, 405). In 

Poland, such fragmentation was identified in the case of a small casting cake from the 

Paszowice hoard (Nowak et al. 2022, 96, fig. 4.d), it is also visible on objects discovered in 

neighbouring areas (e.g., Drslavice 2, Uherské Hradiště district or Feldkirch, Vorarlberg; 

Salaš 2005, plate 169.340; Nessel 2014, 406, fig. 6). Cuts intended to facilitate and divide 

the object, as well as even division lines indicating the use of this technique, were also 

identified on fragments of sickles and bracelets from the hoard from Nowy Kramsko, 

Zielona Góra district (Nowak and Ialongo, fig. 8.3, 9.1, in press). Experiments are also 

performed on dividing objects after heating them (Knight 2019; Lago et al. 2023). One 

such experiment was carried out using replicas of Lusatian knobbed sickles (Fig. 4). 

Experiments related to the fragmentation of sickles were carried out on replicas made by 

one of the authors of this paper and broken by him and by archaeology students of the 

Institute of Archaeology University of Wrocław during a seminar led by Dr. Bernadeta 

Kufel-Diakowska. Some of the recorded traces are analogous to those visible on the origi-

nal artefacts.

Traces of Metal Implements on Bone, Antler, 
Stone, and Wood Artefacts

Equally intriguing as the analyses of bronze artefacts are studies of objects that had 

direct contact with them, including bones and antlers. A good example of a pioneering ap-

proach to this issue is the research conducted in recent years by Justyna Baron and Marcin 

Diakowski (Baron et al. 2018; 2023). Although traces of bronze tools have been found in 

older periods (Osipowicz et al. 2018; Baron et al., in press), J. Baron and M. Diakowski de-

monstrated that even in the late Bronze Age in southwestern Poland, metal tools were rarely 

used for working bones (2018). The change in this regard only came with the Early Iron Age.

Stone objects also bear traces of processing, which can be associated with the use of me-

tal tools. Preparing the surface of rocks requires appropriate equipment and knowledge. 
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fig. 5. Manufacture traces on the stone casting moulds from the Legnica, Spokojna Street:  
1 – Chiselling of the outer surface of the mould from Grave 42, 2 – Narrow and longitudinal chisel marks 

on the mould from Grave 153 (photo K. Nowak)
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In addition to the remains of direct use of casting moulds, crucibles and nozzles in the 

pyrometallurgical process (e.g., Erb-Satullo et al. 2015; Miazga 2016; Figueiredo et al. 

2021; Żurkiewicz et al. 2023), traces of production are often visible on their surfaces. Such 

traces, made with saws, chisels, or axes, have been noted in the literature. Lüben Leschtakow 

describes traces related to the production of casting moulds from the Pobit Kamak hoard 

in Bulgaria (2016 [2019], 219-221). Burger Wanzek (1989, 35) also points to the use of 

saws and chisels in the initial processing of rock surfaces.

Traces of production have also been identified in the case of casting moulds discovered 

in southwestern Poland. Casting moulds for the production of socketed axes from Wołów 

(Wohlau-Ost), Lower Silesia bear traces of sawing and breaking, as well as chiselling. On 

one of the narrower sides of the mould, there is a distinct, even incision trace approxi-

mately 0.5 cm deep. Below it is an uneven surface, indicating that the stone was first in-

cised in a characteristic manner and then broken. On the remaining narrower sides, there 

are also dense traces of a small tool, most likely a chisel. Chiselling was aimed at smoothen-

ing the break (Nowak, in press). Traces of processing are also visible in the case of stone 

moulds discovered at the cemetery in Legnica, Spokojna Street (Nowak and Stolarczyk 

2016). Tool marks such as wedge-shaped chisels or small axes are visible on the external 

and lateral surfaces of the moulds for producing axes from Graves No. 42 and 153 (Fig. 5).

Wear and metal residue on tools used in the metallurgical process are also of interest 

to researchers. The results recently published by Czech researchers indicate that metal 

processing residues (in this case silver) are identified on percussion tools made of copper 

(Peška et al. 2023). The surfaces of stone objects used in metal forming have been ana-

lyzed for many years (e.g., Butler and van der Waals 1966, 72). The surfaces of hammers 

and anvils are examined macro- and microscopically and by using spectral methods to 

identify metal remnants (e.g., Freudenberg 2009; 2014; Müller et al. 2023). Gold and tin 

residues on stone objects from the United Kingdom have been recently identified, altering 

our perspective on the interconnections between different materials used in the past 

(Crellin et al. 2023; Carey et al. 2023). These connections between different materials are 

further explored through the “A New History of Bronze: crafting, leadership, and violence” 

(https://bit.ly/a-new-history-of-bronze) project at the University of Leicester under the 

supervision of Rachel Crellin. This project is the largest in terms of the amount and diver-

sity of analyzed artefacts so far in the field of metalwork wear analysis, and one of the 

present authors is involved in it.

Modern Methods of Documenting Traces

The development of metalwork wear analysis involves not only expanding the method 

to new categories of artefacts and deepening analysis but also advancing documentation 

methods. In earlier analyses, dental impression materials were used to record wear 

(Roberts and Ottaway 2003). Today, digital photography is primarily used, along with 
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photogrammetry and 3D scanning (Molloy et al. 2016; Sych et al. 2018). The results of 

such pairing can be seen at: https://www.bit.ly/traseoskan3d.

LIMITATIONS

Challenges and Limitations in Traceological Analysis

One significant limitation of the traceological method is the conservation process. 

Often, conservation procedures are necessary to preserve artefacts and prevent irreversi-

ble damage. Surfaces damaged by rapidly advancing corrosion are also less amenable to 

reliable analysis. For many years, we have appealed to the archaeological community, mu-

seum professionals, and conservators to make artefacts available for wear analysis before 

undertaking conservation procedures. To minimize the impact of post-depositional processes 

on the identification and interpretation of traces, it would be beneficial to examine arte-

facts shortly after their discovery, still retaining soil deposits, or to document each step of 

artefact cleaning meticulously. This way, we can ensure that any new trace resulting from 

the use of brushes or other cleaning/conservation tools is not mistakenly attributed to 

prehistoric times.

We advocate that such actions should be adopted as standard procedure for metalwork 

wear analysis. For this to succeed, the dissemination of information about the method 

among archaeologists is necessary. Curators and those responsible for artefacts should be 

made aware that before conserving artefacts, it is worthwhile to have them analyzed by 

a metalwork wear specialist. They should also inform conservators about plans for such 

analyses in the future, so they are extra careful while cleaning metal surfaces.

Another limitation of the method, besides issues related to the preservation state of 

artefacts and conservation, is that many researchers conduct independent analyses rather 

than working in teams or groups. Traceological analyses are often carried out as part of 

researchers’ individual interests, master’s or doctoral theses, or grant projects. Researchers 

seldom convene at thematic conferences to discuss methodological issues, resulting in a lack 

of clearly defined methodological frameworks. The issue of a common nomenclature for 

identifying traces remains unresolved, as highlighted by Andrea Dolfini and Rachel Crellin 

a few years ago (2016). Information on recommended equipment and observation condi-

tions or trace documentation protocols is also hard to find.

The issue of conducting archaeological experiments and creating databases of traces 

obtained on replicas, as is the case with artefacts made of other materials (stone, bone, 

antler), poses a significant limitation to the traceology of metals. It is no longer just a lack 

of easily accessible digitized databases; the problem lies in the absence of any reference 

database created according to universally accepted and established standards. This issue 

is a pressing concern for future traceological research, and this gap should be filled in the 
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near future. One of the steps we have taken is an attempt to create a database of traces on 

original and replica Lusatian socketed axes. The research is conducted by the authors with 

the participation of Mr. Albin Sokół from the Archaeological Museum in Biskupin. The 

preliminary results of the experiments were presented during the 13th Experimental 

Archaeology Conference #EAC13, which took place on April 30-May 3, 2023, in Toruń 

(paper: Nowak K., Sokół A., Sych D. “From Mould to Earth: Experimental and Traceological 

Study of Lusatian Socketed Axes”; link to the presentation: https://bit.ly/from-mould-to-

earth-exarc-2023).

DISCUSSION AND CONCLUSIONS

In recent years, the traceology of metal artefacts has experienced significant growth. 

The method is no longer just a curiosity but is increasingly used as a standard analysis in 

the examination of deposits of bronze artefacts (and more). The short outline of the state 

of research and new perspectives we have presented indicates the possibilities of further 

development of the traceological method.

Simultaneously, individual experiments are being conducted that push the boundaries 

of metal traceology, such as the search for organic residues on artefacts or the analysis of 

various categories of objects that came into direct contact with bronzes. Unfortunately, 

despite all the positive aspects mentioned above, the postulates of A. Dolfini and R. Crellin 

(2016, 82-85) from a few years ago still remain relevant. Researchers are dispersed through-

out Europe, rarely collaborating with each other, and they do not strive for the standardi-

zation of the method and the creation of common frameworks. Until this happens, we will 

not be able to take the next step forward.

The works published so far on traceology of the metalwork in Poland are mainly fo-

cused on the work of researchers descending from the Wrocław centre. We are developing 

the method, but we see that other researchers are interested in methodological issues 

(Kasprowicz 2022) and creating databases of traces. It is worth mentioning here the works 

of Paweł Dziechciarz, a PhD student at the Faculty of Archaeology of the University of 

Warsaw, focused on the multi-aspect analysis of traces on spearheads. The preliminary 

results were presented during the meeting “SIDEROS. Seminarium z archeologii Europy 

Środkowej w I tys. przed Chr.,” May 24, 2023, and are very promising. We hope that our 

article will be an encouragement and inspiration to use the metalwork wear analysis meth-

od in the research of metal artefacts and to the development of traceology of metalwork in 

Poland.
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