
Home  EXARC Journal Issue 2026/3 
Split Pine Lath Technology: Experimental Replication of Mesolithic-Neolithic Laths used in Fishing Structures from the
European and Central Russian Boreal Forest Zone

 

Persistent Identifier:

Publication Date:

Author(s):

The content is published under Creative Commons Attribution 4.0 International license (CC BY 4.0).

Reviewed Article:

https://exarc.net/ark:/88735/10861

2026-08-21

Chris Woodland  ✉,  Peter Groom 

 Mesolithic Resource Group, https://www.mesolithic.org.uk/

This experimental research investigates the production and functional interpretation of the

refined split-pine lath technology employed in stationary fishing structures at Mesolithic and

Neolithic wetland sites across the Boreal Forest, from Purkajasuo (Finland) to Zamostje 2

Split Pine Lath Technology: Experimental Replication of

Mesolithic-Neolithic Laths used in Fishing Structures from

the European and Central Russian Boreal Forest Zone

EXARC Journal Issue 2026/3
1 1

1

https://exarc.net/
https://exarc.net/issue-2026-3
https://exarc.net/issue-2026-3
https://exarc.net/issue-2026-3
https://www.mesolithic.org.uk/
https://exarc.net/issue-2026-3


(Central Russia). Despite the prevalence of these highly technologically complex split pine

laths, the tools and techniques required to make them at scale remain poorly understood.

Through a framework of experimental replication informed by practitioner expertise and

ethnographic parallels, this research challenges the previously proposed manufacturing

model using 45° bevelled bone tools. Controlled experiments demonstrated that a more

intuitive wedge-shaped tool and a technique of cleaving along natural growth rings achieved

superior results. This intuitive method proved more parsimonious, requiring less skill and

achieving a higher success rate with greater morphological parity to the archaeological

examples. Furthermore, we argue that the exceptional uniform quality of the archaeological

laths represents a technical surplus for simple fish fences, suggesting they served as

components for complex basket traps. Our experimental production model furthers our

understanding of wetland sites where split pine laths are present within the European and

Russian Boreal Forest Zone by providing a new diagnostic tool for interpreting fragmented

organic assemblages. Ultimately, this technology is presented as a stable, cross-regional

response to the material constraints of the Boreal environment.

Introduction

Fishing formed a central component of Mesolithic and
Neolithic subsistence strategies across north-west Europe and
the boreal forest regions of Europe and Central Russia.
Archaeological evidence from wetland environments
demonstrates the widespread use of diverse fishing
technologies, including leisters, hooks, nets, basket traps, and
substantial stationary structures such as fish fences and weirs
(See Table 1). These installations often represent considerable
investments of labour and materials, implying that passive
fishing structures were efficient, dependable, and repeatedly
exploited within local subsistence systems.

Site Evidence Reported Date References

Skoklefald, Sweden fish hooks c.7050–6750 BP Glørstad 2010, 73

Tybrind Vig, Denmark
fish hooks, leisters, fishing
structures

7400-5900 BP Andersen 2013

Zamostje 2, Central
Russia

Fish hooks, nets, traps, barbed
points

c.7900-5500BP
Lozovski et al.
2013

Ozerki 17, 
Central Russia 

 

Fishing net  8840-8830BP
Zhilin 2014, 
100; 1996

The results of
this experimental study
further our
understanding of
wetland sites in the
European and Central
Russian boreal forest,
where the split pine
lath technology is
prevalent, by providing
tools for their
interpretation.



Rönneholms 
Mosse, 
Sweden

Notched points 9054±47BP
Larsson et al. 
2019

Antrea, Finland    Fishing net  9140±135BP
Miettinen et al.
2008

Star Carr, UK Barbed points c.9200BP
Elliott and 
Little 2018

Lake Lubāns, 
Latvia

Harpoon points
10014±49-
9780±38BP

Meadows et 
al. 2014

TABLE 1: EXAMPLES OF SITES WITH ARCHAEOLOGICAL EVIDENCE OF FISHING TECHNOLOGIES 

Fishing structures were constructed using long, straight, and highly uniform split pine laths at
a number of Mesolithic and Neolithic wetland sites (See Table 2). Archaeological examples
from sites such as Zamostje 2 in Central Russia and Purkajasuo in Finland show notable
consistency in width, thickness, and length, frequently exceeding one metre. At Zamostje 2,
the laths were a maximum of 2.5 m long, between 1-2 cm in width and 0.5 cm thick (Lozovski,
et al., 2013, p.61). At Purkajasuo, the laths are reported as being between 0.6-2.8 m long and
on average 2 cm wide and 12 mm thick (Koivisto, 2012, p.32). Whilst they are slightly thicker at
Purkajasuo, this is not significantly so; dimensionally and functionally, there is remarkable
parity between the two sets. The discrepancy could also be because the Purkajasuo
dimensions are averages of all the laths found, whereas the measurements from Zamostje 2
are specifically from the fish trap basket laths. In any case, the precision and regularity of
these elements indicate a high level of technical control and practical understanding of raw
materials. However, despite the frequency with which these laths occur in the archaeological
record, the techniques and tools used to produce them remain insufficiently explored.

Site  Reported Date References

Sārnate, Latvia
4365-2850 cal 
BC

Bērziņš 2008

Purkajasuo, Finland 3934-2679 cal BC Koivunen and Viljanmaa, 2004; Koivisto 2012

Zamostje 2, Central
Russia

c.7900-5500BP Lozovski et al. 2013

Zvidze, Latvia
6535±60-
6350±60BP

Lozovski 1999, 139; Koiviso 2012, 39

Sventoji, Lithuania 3110- 2930 cal BC
Lozovski 1999, 140; Piličiauskas et al. 2019, 124;
Piličiauskas et al. 2025

Sakhtish, Central
Russia 

Late Neolithic Lozovski 1999, 142

Järvensuo, Finland 
3330-2460 cal BC
(?)

Koivisto 2021, 18, 21



TABLE 2: EXAMPLES OF ARCHAEOLOGICAL SITES WITH SPLIT PINE LATH TECHNOLOGY

Previous experimental work has attempted to replicate split pine laths using specific
archaeological tool forms, most notably 45° bevelled bone tools proposed for use at
Zamostje 2 (Maigrot, et al., 2013). While such studies provide valuable insights, they offer
limited published evidence demonstrating that these methods can reliably reproduce the
dimensions, uniformity, and finish observed in archaeological examples. As a result, there
remains a methodological gap between the recognised sophistication of the archaeological
material and experimentally tested models of production.

This gap is well suited to investigation through experimental archaeology. Understanding how
split pine laths could have been manufactured has direct implications for interpretations of
labour investment, skill, material selection, and technical decision-making in wetland fishing
communities. Furthermore, experimentally grounded insights into production methods can
assist in the interpretation of sites where fishing structures are fragmentary or where basket
traps themselves are not preserved.

This paper presents a programme of experimental work designed to explore how split pine
laths of the type documented archaeologically could have been produced in practice. The
study evaluates a previously proposed manufacturing method alongside an alternative
approach developed through hands-on experimentation and informed by green
woodworking experience and ethnographic parallels. Both methods were assessed in terms
of their ability to consistently and efficiently produce laths comparable to archaeological
examples.

The results of this experimental work are applied to the interpretation of the Purkajasuo
wetland site in Finland, with comparative reference to Zamostje 2. Of particular interest at
Purkajasuo is the presence of exceptionally uniform laths alongside larger and more
rudimentary split-pine fencing (Koivisto, 2012, p.32; Groom, Kirby and Findlay, 2018). This
technical discrepancy could be indicative of alternative functions for the more refined laths
that have previously not been much explored. Although the two sites are geographically and
temporally distant, the close technological similarities between these assemblages provide an
opportunity to examine whether comparable environmental conditions and functional
requirements may have encouraged similar practical solutions. By focusing on experimental
replication and process-based evaluation, this study aims to contribute to broader
discussions of prehistoric fishing technology and craft practices in boreal wetland
environments. Ultimately, this study proposes a parsimonious model for a technology that
likely represents a common, efficient response to environmental constraints across vast
temporal and geographic distances.

The primary aim of this study is to investigate how the highly uniform split pine laths
documented in Mesolithic and Neolithic wetland fishing structures could have been



manufactured in practice.

Specifically, the experimental work seeks to:

1. Test previously proposed lath-production methods by practically replicating them and
assessing their suitability for producing pine laths comparable to archaeological
examples in terms of dimensions, regularity, and finish.

2. Develop and evaluate an alternative production method informed by hands-on green
woodworking experience and ethnographic parallels, to establish whether a more
reliable, repeatable, and materially efficient approach exists.

3. Assess experimental outcomes against archaeological criteria, including dimensional
consistency, production reliability, tool durability, and failure rates, rather than against
pre-defined tool typologies.

4. Apply experimental results to archaeological interpretation, particularly in relation to the
Purkajasuo site, to explore how manufacturing processes may inform understanding of
fishing structures where direct evidence is incomplete or fragmentary.

By focusing on practical replication and process-based evaluation, this study aims to clarify
the technological requirements involved in split pine lath production and to contribute
experimentally grounded insights into prehistoric wetland fishing practices.

Site Background and Material Evidence

The primary purpose of this research is to identify how the split pine laths seen in the
archaeological record could have been made, and in so doing, to further our understanding
of the Purkajasuo site and other wetland sites where such laths have been identified (See
Table 2).

To evaluate the split pine lath technology experimentally, the archaeological examples had to
be scrutinised to establish morphological features and characteristic dimensions. This section
examines the evidence from the primary study site of Purkajasuo, Finland, and draws on
Zamostje 2, Central Russia, for comparison. Whilst the sites are temporally and geographically
distant, the split pine lath technology is almost identical and may represent technological
stasis and environmental determinism.

Purkajasuo, Finland

The Purkajasuo wetland archaeological site, excavated in the late 1990s and early 2000s,
yielded exceptionally well-preserved wooden pine artifacts of international significance
(Koivunen and Viljanmaa, 2004). At the time of habitation (3934-2679 cal BC), the site would
have been a shallow coastal river estuary, c.1m deep and brackish (Koivisto, 2012, p.30;
Karinen, 2000, pp.67-69). The pollen data indicate the most common tree species were pine



and birch at that time (Karinen, 2000). Large quantities of the split pine laths were recovered
in the submerged layers; many were loose, but others were part of complex fish fence panels
(Koivunen and Viljanmaa, 2004; Koivisto, 2012). Tragically, only a few of the original examples
survive due to a cleaning error in the conservation labs at the University of Oulu (Viljanmaa,
2025, pers. comm.).

Aside from the examples already noted by Koivisto (2012, p.32) in the introduction, one
example was examined at the Kierikki Stone Age Centre (See Figure 1). Approximate
measurements of this are c.186 cm long, c.1.5-2 cm wide, and c.1 cm thick. It may display
some signs of possible bindings (See Figure 1b). It also appears to be split longitudinally from
a single straight-grained pine log with very few knots, probably split down the growth rings to
achieve the desired thickness. From the drawings and pictures of the fish fences, the other
examples that have not been preserved often exhibit similar dimensions, certainly in
thickness and width (Koivunen and Viljanmaa, 2004).

Zamostje 2, Central Russia

Zamostje 2, dating broadly to the Late Mesolithic and Neolithic, is a well-documented riverine
archaeological site in Central Russia that has exceptional organic preservation and stationary
fishing structures (e.g. Lozovski, et al., 2013). Again, pine and birch were abundantly available
raw materials, according to the pollen record (Ershova, 2013, pp.189-190).

Examples of conical basket fish traps, radiocarbon dated to 5615-5468 сalBC and 5483-5331
сal BC have been found there in the context of broader fishing structures, exhibiting split pine
laths up to 2.5 m long, 1-2 cm wide, 0.5 cm thick, made of pine and spruce (Lozovski, et al.,
2013, pp.51-69). Not only are these amongst some of the best preserved, but also some of
the most extensively documented and analysed (e.g. Lozovski, et al., 2013; Lozovski and
Lozovskaya, 2016; Conte, et al., 2016).

Comparison of the Sites and Evidence

While separated geographically and temporally, the striking morphological similarities
between the laths from Zamostje 2 and Purkajasuo suggest comparable functional and
material constraints, warranting experimental investigation into whether similar production
methods could independently emerge in such environments. Both sites were situated in a
similar environment during their occupation; firstly, the Boreal forest provided similar raw
materials, crucially Pinus sylvestris, and secondly, the extensive permanent fishing structures
at both sites are indicative of shallow water fishing playing a crucial role in the subsistence
strategies (Koivisto, 2012, pp.42-3; Lovoski, et al., 2013, p.21; Koivisto and Nurminen, 2015,
p.68). Therefore, to some extent, the raw material and the targeting of fish in Northern Forest
wetland environments predetermined the types of fishing structures that would be built.



If an efficient model of trapping fish using split pine lath stationary fishing structures was
discovered as early as the Mesolithic at Zamostje 2, it is plausible that there was no need for
this technology to evolve over thousands of years if it reliably provided fish. Thus, Zamostje 2
is not being applied as a “sister site” here, but rather as a more archaeologically complete and
better analysed technological key. It remains entirely plausible that the split pine lath
technology essentially peaked during the Mesolithic. This could help explain the
morphological similarities between the two sites.

At both the sites studied, fishing technologies, including trapping, were being employed in
shallow water (Lozovski, et al., 2013, p.25; Koivisto and Nurminen, 2015, p.68). Therefore, if
the material requirements of the fishing structures were essentially the same at both sites, it
follows that the pine lath splitting technology may represent convergent evolution. Simply
put, given the overlap in environment, subsistence strategy, and material availability, the split
pine lath technology was an inevitable outcome of different people groups trying to
overcome the same problems.

At Purkajasuo, despite less extensive excavation and poorer post-excavation processes, the
split pine laths are still present in large quantities (Koivunen and Viljanmaa, 2004; Koivisto,
2012). Therefore, even though there are surviving archaeological examples of fish fences
from Purkajasuo, it is plausible that under the unexcavated area, there may in fact also be
fish trap baskets as seen at Zamostje 2. Due to the morphological parity of the laths at the
two sites, this seems a likely scenario. Especially if one considers that the Purkajasuo laths
arguably technologically far exceed the needs of a simple fish fence, as is demonstrated, for
example, by the far rougher versions that have also been found and previously
experimentally replicated by Groom, Kirby and Findlay (2018).

In essence, the function of fishing structures in Northern wetland environments is universal,
and thus the technology had no need to evolve. This may represent a stable technological
complex rather than an unlikely direct cultural link over thousands of kilometres and years.

Methodology and Materials

The experimental programme presented here was designed as a controlled, practice-based
investigation into the manufacture of split pine laths, rather than an attempt to reconstruct a
single definitive prehistoric technique. The methods tested and developed were grounded in
archaeological dimensions, raw material constraints, and use contexts derived from the
archaeological record, while allowing for informed practitioner decision-making during the
splitting process.

The experiments prioritised process, repeatability, and material response over tool typology,
and were evaluated against explicitly defined archaeological criteria rather than modern
standards of efficiency or finish. Variation arising from wood quality, grain structure, and



localised weaknesses was treated as an intrinsic component of the experiment rather than as
experimental noise. Failed attempts, tool breakage, and loss of control were therefore
documented and considered analytically meaningful.

The use of modern tools was restricted to clearly defined preparatory stages and applied
consistently across all experiments. Their role was explicitly separated from the experimental
variables under investigation. As such, the results are not presented as proofs of specific
archaeological tool use, nor as evidence for direct cultural transmission between sites, but as
experimentally supported demonstrations of plausible manufacturing processes under
comparable environmental and material constraints, intended to contribute replicable and
transparent data to broader discussions of prehistoric wetland fishing technologies.

Overview of the Experimental Approach

The research followed a three-stage methodology combining literature review, experimental
replication, and interpretative analysis.

First, a review of archaeological literature was undertaken to identify sites where split pine
lath technology had been documented, with particular focus on well-preserved wetland
assemblages dating to the Mesolithic and Neolithic in the European and Central Russian
boreal forest zone. This review established the characteristic dimensions, materials, and use
contexts of the laths, supplemented by ethnographic data and informed selection of
comparative case studies.

Second, a programme of controlled experimental work was designed and carried out to
replicate the manufacture of split pine laths. A previously proposed production model and an
alternative experimental method, informed by ethnography and the practitioner’s
woodworking experience, were tested using the same raw material and under comparable
conditions.

Finally, the experimental results were evaluated against the archaeological evidence and
applied to the interpretation of the Purkajasuo site, with comparative reference to Zamostje 2.

Experimental Design and Criteria for Success

The central objective of the experimental work was to determine whether split pine laths of
the type observed archaeologically could be produced consistently and efficiently using
realistically achievable tools and techniques. Despite our experience as practitioners, the
exquisite craftsmanship of the archaeological laths presented a significant replication
challenge, necessitating an intuitive experimental approach.

Experimental success was assessed using the following criteria, derived directly from the
archaeological material:



Dimensional accuracy: laths were evaluated on their ability to match the length, width,
and thickness ranges observed archaeologically.

Uniformity and regularity: successful laths exhibited consistent thickness and
straightness along their length.

Repeatability: the method needed to produce comparable results across multiple
attempts.

Material and tool failure rates: a low rate of lath breakage and tool damage indicated
success. recorded.

Level of skill required: methods were evaluated in terms of control, effort, and reliance on
skilled manipulation. A low degree of difficulty and the skill required indicated success.

Prior to testing specific tool typologies, a pilot study was conducted using modern tools (axe
and knife). This served as a feasibility test to confirm that the material and our skill set were
theoretically capable of producing replica pine laths that matched the archaeological
examples. This approach prioritised the quality and reliability of the finished laths rather than
adherence to specific tool types.

Materials

All experimental laths were produced from Scots pine (Pinus sylvestris), selected to match the
species identified in the archaeological assemblages from Purkajasuo and Zamostje 2. A
straight-grained, relatively knot-free pine trunk was chosen to reflect the material properties
implied by the archaeological laths. The log measured approximately 304 cm in length,
tapering from 14 cm to 9 cm in diameter, and was worked while still green.

Tools

Two main tool types were used during the experiments (See Figure 2):

1. 45° bevelled bone splitting tools replicated based on examples from Zamostje 2 and
interpretations proposed by Maigrot, et al., (2013). These were manufactured from elk
(Alces alces) leg bone using modern tools due to time constraints. While not exact
replicas of archaeological tools, the material and form were considered suitable for
testing the proposed tool concept.

2. Alternative bone wedge-shaped splitting tools, developed intuitively during
experimentation to better suit the task of controlled longitudinal splitting along growth
rings.

Modern tools, including an axe and wooden wedges, were used to initially quarter the log.
Their use was limited to preparatory stages and clearly documented to distinguish them from
the experimental splitting phase.



Overview of the Lath Production Method

The successful lath production method was established in a brief pilot study. This consistent
sequence was followed across all the experiments and used to evaluate the different tool
types and tested against previously proposed lath production models.

The main steps of producing a split pine lath can be seen in Figure 3. The pine log was first
split lengthwise into quarters by exploiting natural weaknesses in the end grain and growth
ring structure. Wedges were used to initiate and extend splits along the length of the log.
Once quartered, the heartwood was separated from the sapwood layer by inserting wedge-
shaped tools between growth rings. This technique mirrors the traditional method used in
Finnish pine splint basketry for blank production and is similar to ethnographic lath
production in North America (Alix, 2007, p.386; Anon., 2023).

Individual lath blanks were then carefully split longitudinally from the sapwood, primarily by
hand, following the initial separation. Throughout this stage, tactile feedback played a critical
role in maintaining control and preventing lateral breakage. At this stage, practitioner
experience is paramount to gauge the material's response; while the laths are longitudinally
strong, they remain laterally vulnerable, especially when encountering grain irregularities or
knots.

This sequence reliably and consistently produced split pine laths that were morphologically
and dimensionally identical to the archaeological examples from Purkajasuo and Zamostje 2.
All stages of the process were recorded through notes and photographs, including tool wear,
breakage, and variation in lath quality.

Application to Archaeological Interpretation

Experimental results were compared directly with archaeological laths from Purkajasuo and
published data from Zamostje 2. Attention was given to morphological similarities,
manufacturing traces, and the implications of production reliability for large-scale
construction of fishing structures. Rather than seeking to identify specific tool types in the
archaeological record, this study treats manufacturing technique and material behaviour as
primary interpretative factors, consistent with EXARC’s emphasis on practice-led experimental
archaeology.

Results and Discussion

Once the techniques had been perfected by the practitioners, it was possible to produce split
pine laths that achieved morphological parity with the archaeological examples from the
Purkajasuo and Zamostje 2 sites. It was found to be possible to replicate the dimensions and
uniformity of the laths consistently and to experimentally identify the most parsimonious
production method and tool type.



Experimentally splitting Laths according to Maigrot, et al., (2013)

Initially, an attempt was made to follow the production method according to Maigrot et al.
(2013, pp.135-9). This involved using the 45° bevelled tools to chisel two parallel grooves
longitudinally down the length of the halved pine log (See Figure 4). However, immediately,
problems were encountered with the tool type. Contrary to Maigrot, et al., (2013, p.135), the
tools were found to be relatively poor for grooving, and one snapped almost immediately,
due to the force of the blows necessary to achieve a groove (See Figure 5). Therefore, upon
encountering a breakage, a new 45° bevelled tool had to be made to continue the work and
to determine whether the previous tool had been defective.

From these results, it was observed that, while the 45° bevelled tool type was technically
functional for grooving and carving, it proved ineffective for inducing a split; possibly because
a shallower bevel angle would be more effective at splitting the wood grain apart. In addition,
unless there are many spare tools on hand, a breakage is a significant inconvenience, as
either regrinding or a whole new tool is required before production can continue. Tools
breaking regularly, and the breakage patterns matching the archaeological examples at
Zamostje 2, were also observed by Maigrot, et al., (2013, p.135).

Based on the success of the methodology we established in the pilot study, it was decided
that the parallel groove technique employed by Maigrot, et al., (2013) probably would work,
but appeared to be far less efficient than the splitting technique we employed, which was
ethnographically informed by Finnish split pine basket makers (Anon., 2023).

Therefore, it was decided to see if the 45° bevelled tool type could be employed according to
our methodology. The new tool was found to be slightly better for grooving the end grain of
the log, which eventually resulted in a split (See Figure 6). It was found to be a laborious
technique when compared to the pilot study results. Maigrot, et al., (2013, p.135) note that
the correct material choice is vital for success. This was considered, however this is unlikely to
have been the cause of our difficulty, as suitable pine laths from the material were achieved
in the pilot study.

Up until this point, the experiments had been carried out solely by CW, but it was decided to
give the 45° tool type to PG, an experienced green woodworker. The sole instruction given
was to attempt to produce the split pine laths, using intuition and experience to determine
the method.

Instinctively, PG applied the tool as a wedge to the end grain of the log and soon caused a
longitudinal split (See Figure 7). Once the split had been started with the bone tool, it was
possible to widen it with the addition of wooden wedges and split the halved log into quarters
(See Figure 8). Whilst this method did work with the tool type, it was observed that it made a
relatively poor splitting wedge, as the 45° bevel encouraged runout (See Figure 9). This was



more pronounced when the split had to be more accurate, e.g. when splitting out the
heartwood, or when getting the split started on the sapwood laths.

Due to the nature of the tool, the process for the removal of the heartwood was laborious. In
order to induce the split between the growth rings, a row of accurate indentations had to be
made (See Figure 10). However, once the heartwood had been removed, the tool proved
adequate to start the longitudinal splits required for splitting off individual laths from the
sapwood. It should be noted at this point, however, that for splitting individual laths apart,
most of the work was done without the use of a tool. Once the split had been started, this
was primarily done by hand and using a series of levering actions, to feel how the wood
responded to the forces being applied to it (See Figure 11).

Functionally, the tool type was a moderate success, as it was possible to produce seven laths
that replicated the archaeological counterparts relatively well (See Figure 12). They were c.155
cm long, 12-30 mm in width, and 8-12 mm thick. However, it was an awkward and
cumbersome tool to use for the job and required much skill and accuracy to successfully
produce suitable pine laths.

Applying Woodworking Experience and Experimental Intuition to Split Laths

Based on the mixed results of Maigrot, et al., (2013), the ethnographic evidence (Anon., 2023)
and the researcher’s prior experience (e.g. Groom, et al., 2018), it was speculated that the
efficiency, consistency and success rate of pine lath production could be improved further.
This was explored through intuitive experimentation, letting the end product dictate the
method and tool selection, as opposed to the other way around. Thus, the tool and method
were, in a sense, hypothetical, but solely designed for optimum and reliable pine lath
production.

The hypothetical bone splitting tool differed from the 45° bevelled Zamostje 2 type tools
studied by Maigrot et al. (2013) in two key ways (See Figure 2). Firstly, the primary bevel had a
far shallower angle, perhaps 10° and secondly, that 10° bevel ran the width of the chisel end.
Our hypothetical chisel represented more traditional splitting geometry, whereas the 45°
bevel more closely resembled the geometry of a skew chisel.

The hypothetical bone splitting chisel we designed was based intuitively on what chisel head
shape would be best suited to splitting. The much narrower angle allowed the bevel to
effectively split the wood fibres along the grain. This meant the half log could be quartered
with relative ease by getting the split started with the chisel and then employing wooden
wedges to widen the split (See Figure 13).

Similarly, the chisel proved effective at removing the heartwood, with a small number of
precise hits, from the quarters by accurately splitting down the growth rings (See Figure 14).



The butt end of the chisel did fracture due to repeated blows, but initially, this did not affect
the tool’s performance (See Figure 15).

Due to its thin wedge shape, the tool type also proved serviceable for splitting the growth
rings of the sapwood apart to achieve the desired thickness of the laths (See Figure 16). Again,
at this point, the tool became more of a “split-initiator” to effectively split nine pine laths from
the sapwood that matched the archaeological dimensions. The width was a maximum of 25
mm and the thickness no more than 15 mm, typically falling into a range of 10-20 mm wide,
8-12 mm thick and c.155 cm in length.

The tool tip did break after significant use, and an attempt to regrind the remainder of the
chisel was made, but it is likely there were pre-existing weaknesses that caused it to promptly
fracture longitudinally a second time (See Figure 17). Therefore, a new, slightly smaller tool
was ground with the same bevel geometry as the first, and this one proved effective for the
remainder of the experiments.

In summary, this tool type was highly effective at initiating all the longitudinal splitting
necessary to produce pine laths efficiently and consistently and to a uniformity that matched
the archaeological counterparts.

Comparison of the Tool Types and Methods

The two experimental tool types had drastically different splitting geometry (See Figure 2).
Overall, it was far easier to produce consistent, uniform split pine laths using the intuitively
designed tool when compared with the 45° bevelled Zamostje 2 type tool.

Although the researchers managed to manufacture suitable pine laths using the 45° bevelled
tool type, it was broadly felt that it was an unsuitable splitting tool, due to the high angle on
the primary bevel. The intuitively designed tool proved to be far better at splitting apart the
wood fibres, due to its shallower bevel angle and narrower profile overall. Consequently, this
meant less force was required when battoning the tool, which may extend tool life.

Whilst time was not recorded during the production process, it was felt that the 45° bevelled
tools were less efficient, as splitting had to be initiated by first creating a number of notches;
this contributed to it appearing to be a far more laborious tool to use.

Furthermore, the tool devised during this research was easier to apply with greater accuracy,
as the tool had to be hit with less force to enact a split. The shallower bevel angle meant the
tool was less likely to cause unpredictable runout to the side. Therefore, it required less skill
to produce the pine laths using the intuitively designed tool.

As per Maigrot, et al., (2013, p.138), it was found that the 45° bevelled tools could be used to
help lever individual pine laths apart (See Figure 11a). However, to enact any kind of split with



this tool type, a groove or a line of indentations had to be made first (See Figures 6 and 10).

Interestingly, the breakage rates of the tools were the same (n=2) during the experiments.
They appeared to demonstrate similar breakage patterns as observed by Maigrot, et al.,
(2013). Given that the Zamostje 2 type tools had to be hit harder to enact splitting, it was
expected that these would break more, but this was not found to be the case. The reasons for
this are beyond the scope of this research. However, the sample sizes produced are not
statistically significant enough to draw any firm conclusions.

Experience in splitting and material choice were found to be paramount in successful lath
production regardless of tool type and method. The importance of selecting material that was
straight-grained and with few knots was also noted in the previous experimental model and
ethnographically (Alix, 2007, p.386; Maigrot, et al., 2013, p.135). To eliminate material bias, we
used the same log for all our experiments. To eliminate skill biases introduced through
practice, we alternated between the methods and tool types.

Overall, whilst it was possible to achieve pine laths with the 45° bevelled Zamostje 2 type
tools that were morphologically similar to the archaeological examples studied, it was more
efficient and consistent to produce these using our slightly adapted tool type and method,
which was informed by the process used in Finnish pine baskets.

Discussion of the Tool Types and Methods

The experimental work specifically sought to further our understanding of the split pine lath
production method, as this has not been suitably explored in the literature to date. One
experimental production method, using the 45° bevelled bone tools, has been proposed by
Maigrot, et al., (2013). However, reviewing the previous experimental work, it was not clear
how successfully the uniform split pine laths replicated the archaeological examples. For
example, no images of successful replicas were published. This means that the efficacy of the
tool type and production method employed to achieve lath replicas that consistently match
the archaeological record cannot be easily verified or replicated.

Through intuitive experimentation, we propose an alternative production method and tools.
Previous experimental work proposes that the 45° Zamostje 2 type tools were used for
woodworking, such as splitting, grooving and extracting pine laths (Maigrot, et al., 2013,
pp.139-140). In light of our experiments, we agree that this tool type was likely for
woodworking in terms of grooving and carving but propose that it seems unlikely it was used
for splitting the pine laths, as it appears to possess the wrong geometry for this task. We
tested both production methods and tool types and found our method to be more successful
in consistently producing the split pine laths observed archaeologically.



Even though our tool does not appear to be represented archaeologically, its geometry could
have easily been replicated in a wooden wedge, as is seen ethnographically (Alix, 2007, p.386).
Therefore, preservation bias may be at play, or a more thorough review of the archaeological
tool assemblages than was within the scope of this research may reveal such a tool.

We also found our method required less skill when compared to the previous model and had
a lower failure rate in terms of pine laths. Specifically, the 45° angle frequently caused runout
and was harder to control accurately, whereas our intuitive tool split more consistently and
with less force required, which made breakages less likely. Further, from one half of a log,
using the 45° Zamostje 2 type tool, we were able to produce seven successful laths, whilst
using the intuitive tool, we were able to produce nine from the other half of the log (See
Figure 18). The pictures reveal that our tool and method produced more consistent and
uniform laths than were achievable with the experimental 45° bevelled tool.

Additionally, all of the replica laths fell within comparable measurements of the
archaeological example from Purkajasuo that we measured (c.186 cm long, c.1.5-2 cm wide,
and c.1 cm thick), and the Zamostje 2 examples, (up to 2.5 m long, 1-2 cm wide, 0.5 cm thick;
Lozovski, et al., 2013, pp.51-69). While the same thickness in experimental lath was achieved
with both tool types (8-12 mm), we were able to achieve a thinner width with our
experimental tool type (10-20 mm), compared to the 45° bevelled tool type (12-30 mm).
Therefore, by replicating and testing the previously proposed model, we experimentally
determined a more reliable method.

A final point of note was that the use of the different tool types could actually be identified on
the experimental replicas. While the 45° bevelled tool left a distinctive, rounded, crushed
indentation, our tool type produced a cleaner longitudinal mark (See Figure 19). It may be that
this is represented in the archaeological examples.

Overall, the experimental research challenges the previously proposed model through
controlled experimentation. Not only were we able to demonstrate a more efficient method,
but our experimental replicas more closely matched the archaeological examples in
dimensions and quality than using the previously proposed model and tool type. We believe
the success can be partially attributed to our tool’s geometry better exploiting the natural
weaknesses in the wood. For example, the grain and the growth rings are probably more
easily split apart by a narrower tool, leading to a higher success rate and more consistent
laths, as can be seen in Figure 18.

Discussion of the Implications for Interpretation

The results of this experimental study further our understanding of wetland sites in the
European and Central Russian boreal forest, where the split pine lath technology is prevalent,
by providing tools for their interpretation.



At Zamostje 2 and Purkajasuo, the exceptional level of skill and craft required to produce the
split pine laths has been noted in previous research (Koivisto and Nurminen, 2015, p.64;
Lozovskaya and Lozovski, 2016, pp.67-72). As experienced woodworkers, the authors
marvelled at the consistency and accuracy of the archaeological pine laths. Using this as our
starting point, we sought to reverse-engineer the production process logically and intuitively.
While previous models successfully identified the 45° Zamostje 2 tool type for general
woodworking (Maigrot, et al., 2013), it does not logically follow that this specific tool was used
for the highly specialised task of lath production.

In the previous section, we have established that our intuitively devised tool and method
efficiently and consistently produced laths that match the archaeological record
morphologically and dimensionally. Arguably, this makes it a more parsimonious method
than the previously proposed model, as it achieves higher productivity with a lower skill
requirement and less material waste. Therefore, we propose our method and tool type as the
most likely model for how the laths were made at Purkajasuo, Zamostje 2 and other wetland
sites in the region where the lath technology is present.

The physical properties of the laths themselves are important to consider when discussing
their use. By splitting along the grain and growth rings, our method preserved the natural
integrity of the material. Whilst the laths are individually longitudinally relatively strong,
laterally they are vulnerable, especially if there is a weak point in the wood, such as a knot.
However, when lashed in parallel with other laths and reinforced laterally, they form a strong
and slightly flexible structure (See Figure 20). This is seen in the basket fish traps and fish
fence panels at Zamostje 2 and Purkajasuo (Koivisto, 2012, p.32; Lozovski, et al., 2013;).
Considering the labour involved to produce the thin, uniform split pine laths, it is perhaps
surprising that they are merely used as fish fence panels at Purkajasuo. Arguably, it is not
necessary to have such thin and delicate laths for use in weir systems. Indeed, at Purkajasuo,
a rougher and larger lath type also appears to have been employed (Koivunen and Viljanmaa,
2004, p.66). An example of the larger laths can be seen at the Kierikki Stone Age Centre.
Groom, Kirby and Findlay (2018) experimentally replicated this type by roughly splitting young
pine trees and provided measurements: c.114 cm long and 3-4 cm wide. Clearly, at least two
lath types were employed at Purkajasuo. Broader speculation as to why (e.g. for a more
permanent weir structure, or because a stronger weir was required in a faster flowing part of
the river) is beyond the scope of this research. The thinner, more uniform lath type we
produced morphologically matches the type employed at Purkajasuo in fish screens
(Koivunen and Viljanmaa, 2004, pp.68-74). However, this type closely resembles the laths at
Zamostje 2, which were employed in fish trap baskets (Lozovski, et al., 2013). Therefore, the
presence of these specific laths at Purkajasuo, despite the absence of intact baskets, strongly
suggests they may have been part of the fishing structures at Purkajasuo. The possibility of
fish trap baskets at Purkajasuo has also been previously contemplated by Koivisto (2012,
p.41).



Several factors could explain why no fish trap baskets have been discovered at Purkajasuo.
Firstly, due to a lack of funding, large areas of the site remain unexcavated and are in danger
of degrading over the coming decades due to the land being drained (Koivunen and
Viljanmaa, 2004, pp.22-3). Taphonomic and post excavation factors may also have played a
role, as some of the wooden structures were so delicate they could not be excavated or
preserved (Koivunen and Viljanmaa, 2004, p.66). Therefore, preservation biases may play a
role. Additionally, a severe flood probably broke apart and scattered the fishing structures at
Purkajasuo (Koivisto, 2012, p.23). Therefore, it appears that the Zamostje 2 site represents a
more complete and intact site. Finally, perhaps the strongest archaeological indicator is the
presence of other fishing technologies, such as leisters and net floats (Koivisto, 2012, p.41).
Often, where fishing has been noted to play a significant role in subsistence, numerous
fishing technologies are employed, for example, at Tybrind Vig in Denmark (Pickard and
Bonsall, 2007). Therefore, arguably, it might be considered unusual to have stationary fishing
structures and other technologies such as nets and leisters represented archaeologically, but
not fish trap baskets.

Given that the split pine lath technology is temporally and geographically widespread
throughout the region (See Table 2), this represents a standardised technological culture. As
discussed in the background section, the technology may be the peak of passive fishing in
European and Central Russian boreal environments. As it is probably the best way of trapping
fish in slow moving water with stationary fishing structures made from split pine laths, this
represents both environmental determinism and technological stasis. Alongside this, we
propose our method and tool type as the optimal way to produce the split pine laths
required. Overall, we believe the presence of pine laths on sites in the region with the same
morphological signature as at Purkajasuo should be considered an interpretative indicator of
basket fish traps, even in the absence of direct evidence. Finally, we believe our method to be
the most likely manufacturing method at these sites, and that if morphologically similar tools
are present, it is likely they were employed in pine lath production.

Conclusions

In conclusion, the experimental method and tools explored in this study represent a step
forward in our understanding of the production of pine laths in NW European and Central
Russian wetland contexts. Through intuitive experimentation, we identified a simple and
efficient method to produce pine laths that match the archaeological examples from
Purkajasuo and Zamostje 2. Therefore, we propose this as the most likely method for split
pine lath production on the large scale required for the stationary fishing structures. These
results are intended to provide methodological clarity to ongoing discussions of prehistoric
woodworking, while remaining open to further testing, replication, and refinement by the
wider research community.



 Keywords

Furthermore, this parsimonious model offers a more robust explanation than previously
proposed experimental methods. By demonstrating higher productivity, lower skill
requirements, and a superior success rate, our method suggests that this technology was a
simple and highly refined tradition.

We have also furthered the discussion on this highly engineered and skilfully made pine lath
type possibly being an indicator of more than fish fences. We argued that the quality and
precision of the lath type far exceed the qualities necessary for a simple fish fence. Thus, we
suggested they may be indicative of complex basketry, as is seen at Zamostje 2. Finally, we
suggested that when these lath types are found in wetland contexts in the wider region, they
may be indicative of complex fish trap basketry. Ultimately, this study argues that the refined
splitting tradition represents a stable technological complex, a common, parsimonious
solution to shared environmental and material constraints across the Boreal region.
Therefore, we propose that when sites are encountered with less fortuitous preservation
conditions than the sites examined in this paper, the presence of lath type alone may be
indicative of complex fishing structures, including fish trap basketry.
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FIG 1A. THE SPLIT PINE LATH ON DISPLAY AT THE KIERIKKI STONE AGE CENTRE, FINLAND. A: THE COMPLETE

PURKAJASUO LATH, PHOTO BY WOODLAND, 2025
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FIG 1B. THE SPLIT PINE LATH ON DISPLAY AT THE KIERIKKI STONE AGE CENTRE, FINLAND. B: POSSIBLE EVIDENCE

OF BINDINGS. PHOTO BY WOODLAND, 2025
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FIG 1C. THE SPLIT PINE LATH ON DISPLAY AT THE KIERIKKI STONE AGE CENTRE, FINLAND. C: END DETAIL. NOTE

ALSO OVERALL UNIFORMITY AND LACK OF KNOTS. APPROXIMATE DIMENSIONS: LENGTH 186CM, WIDTH 1.5-2CM,

THICKNESS 1CM. PHOTO BY WOODLAND, 2025
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FIG 2A. THE TWO EXPERIMENTAL BONE TOOL TYPES: 45 DEGREE BEVELLED TOOL, BASED ON FINDS AT ZAMOSTJE 2

(R) AND INTUITIVELY DEVISED BONE SPLITTING WEDGE TOOL (L). PHOTO BY WOODLAND, 2025
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FIG 2B. THE TWO EXPERIMENTAL BONE TOOL TYPES: 45 DEGREE BEVELLED TOOL, BASED ON FINDS AT ZAMOSTJE 2

(R) AND INTUITIVELY DEVISED BONE SPLITTING WEDGE TOOL (L). PHOTO BY WOODLAND, 2025
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FIG 2C. THE TWO EXPERIMENTAL BONE TOOL TYPES: 45 DEGREE BEVELLED TOOL, BASED ON FINDS AT ZAMOSTJE 2

(R) AND INTUITIVELY DEVISED BONE SPLITTING WEDGE TOOL (L). PHOTO BY WOODLAND, 2025
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FIG 3A. THE STEPS INVOLVED IN EXPERIMENTALLY REPLICATING SPLIT PINE LATHS. A: QUARTERING A STRAIGHT

GRAINED PINE LOG. PHOTO BY WOODLAND, 2025
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FIG 3B. THE STEPS INVOLVED IN EXPERIMENTALLY REPLICATING SPLIT PINE LATHS. B: SPLITTING OUT THE

HEARTWOOD. PHOTO BY WOODLAND, 2025
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FIG 3C. THE STEPS INVOLVED IN EXPERIMENTALLY REPLICATING SPLIT PINE LATHS. C: SPLITTING DOWN THE

GROWTH RINGS. PHOTO BY WOODLAND, 2025
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FIG 3D. THE STEPS INVOLVED IN EXPERIMENTALLY REPLICATING SPLIT PINE LATHS. D: SPLITTING INDIVIDUAL

LATHS. PHOTO BY WOODLAND, 2025
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FIG 3E. THE STEPS INVOLVED IN EXPERIMENTALLY REPLICATING SPLIT PINE LATHS. E: THE LATHS. PHOTO BY

WOODLAND, 2025
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FIG 4. EXPERIMENTALLY GROOVING USING 45 DEGREE BEVELLED BONE TOOL TO SPLIT OUT A LATH, ACCORDING TO

MAIGROT ET AL 2013 PHOTO BY WOODLAND, 2025
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FIG 5A. THE 45 DEGREE BONE TOOL SNAPPING DUE TO INAPPROPRIATE GEOMETRY FOR SPLITTING. A: IN SITU.

PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%205a%20-%20The%2045%20degree%20bevelled%20bone%20tool%20lodging%20in%20the%20groove%20and%20snapping%20%28Custom%29.jpg
https://exarc.net/sites/default/files/Figure%205a%20-%20The%2045%20degree%20bevelled%20bone%20tool%20lodging%20in%20the%20groove%20and%20snapping%20%28Custom%29.jpg


FIG 5B. THE 45 DEGREE BONE TOOL SNAPPING DUE TO INAPPROPRIATE GEOMETRY FOR SPLITTING. B: THE BROKEN

TOOL. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%205b%20-%20The%20broken%2045%20degree%20bevelled%20bone%20tool%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%205b%20-%20The%20broken%2045%20degree%20bevelled%20bone%20tool%20%28Custom%29_0.jpg


FIG 6A. CREATING A ROW OF INDENTATIONS WITH THE 45 DEGREE BEVELLED TOOL HELPED INITIATE THE SPLIT. A:

USING THE TOOL TIP TO MAKE INDENTATIONS. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%206a%20-%20Creating%20a%20series%20of%20indentations%20with%20the%2045%20degree%20bevelled%20tool%20%28Custom%29.jpg
https://exarc.net/sites/default/files/Figure%206a%20-%20Creating%20a%20series%20of%20indentations%20with%20the%2045%20degree%20bevelled%20tool%20%28Custom%29.jpg


FIG 6B. CREATING A ROW OF INDENTATIONS WITH THE 45 DEGREE BEVELLED TOOL HELPED INITIATE THE SPLIT. B:

SPLITTING ALONG THE INDENTATIONS. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%206b%20-%20The%20row%20of%20indentations%20helped%20initiate%20the%20split%20with%20the%2045%20degree%20bevelled%20tool%20%28Custom%29.jpg
https://exarc.net/sites/default/files/Figure%206b%20-%20The%20row%20of%20indentations%20helped%20initiate%20the%20split%20with%20the%2045%20degree%20bevelled%20tool%20%28Custom%29.jpg


FIG 7A. PG INTUITIVELY APPLYING THE 45 DEGREE BEVELLED BONE TOOL BASED ON GREEN WOOD WORKING

EXPERIENCE. A: PG USING THE BEVELLED TOOL TO INDUCE A LONGITUDINAL SPLIT. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%207a%20-%20PG%20using%2045%20degree%20bevelled%20tool%20to%20induce%20longitudinal%20split%20%28Custom%29.jpg
https://exarc.net/sites/default/files/Figure%207a%20-%20PG%20using%2045%20degree%20bevelled%20tool%20to%20induce%20longitudinal%20split%20%28Custom%29.jpg


FIG 7B. PG INTUITIVELY APPLYING THE 45 DEGREE BEVELLED BONE TOOL BASED ON GREEN WOOD WORKING

EXPERIENCE. B: SUCCESFUL QUARTERING USING THE BEVELLED BONE TOOL. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%207b%20-%2045%20degree%20bevelled%20bone%20tool%20in%20longitudinal%20split%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%207b%20-%2045%20degree%20bevelled%20bone%20tool%20in%20longitudinal%20split%20%28Custom%29_0.jpg


FIG 8. THE 45 DEGREE BEVELLED BONE TOOL COULD BE USED TO QUARTER THE LOG, BUT A HIGH DEGREE OF SKILL

WAS REQUIED TO PREVENT TOOL RUNOUT. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%208%20-%20Log%20split%20into%20quarters%20usinbg%2045%20degree%20bevelled%20bone%20tool%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%208%20-%20Log%20split%20into%20quarters%20usinbg%2045%20degree%20bevelled%20bone%20tool%20%28Custom%29_0.jpg


FIG 9. THE GEOMETRY OF THE BEVELLED BONE TOOL TENDED TO CAUSE TOOL RUNOUT. PHOTO BY WOODLAND,

2025

https://exarc.net/sites/default/files/Figure%209%20-%2045%20degree%20bevelled%20bone%20tool%20run%20out%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%209%20-%2045%20degree%20bevelled%20bone%20tool%20run%20out%20%28Custom%29_0.jpg


FIG 10A. IN ORDER TO INITIATE A SPLIT BETWEEN THE GROWTH RINGS USING THE 45 DEGREE BEVELLED BONE

TOOL IT WAS NECESSARY TO FIRST CREATE A ROW OF INDENTATIONS. A: A ROW OF INDENTATIONS BETWEEN THE

GROWTH RINGS. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2010a%20-%20a%20row%20of%20indentations%20using%20the%2045%20degree%20bevelled%20bone%20tool%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2010a%20-%20a%20row%20of%20indentations%20using%20the%2045%20degree%20bevelled%20bone%20tool%20%28Custom%29_0.jpg


FIG 10B. IN ORDER TO INITIATE A SPLIT BETWEEN THE GROWTH RINGS USING THE 45 DEGREE BEVELLED BONE

TOOL IT WAS NECESSARY TO FIRST CREATE A ROW OF INDENTATIONS. B: USING THE INDENTATIONS TO SPLIT THE

HEARTWOOD OUT ALONG THE GROWTH RINGS. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2010b%20-%20using%20the%20row%20of%20indentations%20to%20initate%20the%20split%20between%20growth%20rings%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2010b%20-%20using%20the%20row%20of%20indentations%20to%20initate%20the%20split%20between%20growth%20rings%20%28Custom%29_0.jpg


FIG 11A. ONCE THE SPLIT IS INITIATED BETWEEN INDIVIDUAL LATHS USING A BONE TOOL THEY ARE PRIMARILY

CAREFULLY SPLIT BY HAND USING VARIOUS LEVERING TECHNIQUES TO KEEP THE TWO INDIVIDUAL LATHS EVEN. A:

INITIATING THE SPLIT. PHOTO BY GROOM, 2025

https://exarc.net/sites/default/files/Figure%2011a%20-%20Initiating%20the%20split%20to%20split%20apart%20to%20laths%20using%20the%2045%20degree%20bevelled%20tool%20%28Custom%29.jpg
https://exarc.net/sites/default/files/Figure%2011a%20-%20Initiating%20the%20split%20to%20split%20apart%20to%20laths%20using%20the%2045%20degree%20bevelled%20tool%20%28Custom%29.jpg


FIG 11B. ONCE THE SPLIT IS INITIATED BETWEEN INDIVIDUAL LATHS USING A BONE TOOL THEY ARE PRIMARILY

CAREFULLY SPLIT BY HAND USING VARIOUS LEVERING TECHNIQUES TO KEEP THE TWO INDIVIDUAL LATHS EVEN. B:

"CHASING" THE SPLIT TO THE BASE. PHOTO BY GROOM, 2025

https://exarc.net/sites/default/files/Figure%2011b%20-%20Carefully%20chasing%20the%20split%20to%20the%20bottom%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2011b%20-%20Carefully%20chasing%20the%20split%20to%20the%20bottom%20%28Custom%29_0.jpg


FIG 11C. ONCE THE SPLIT IS INITIATED BETWEEN INDIVIDUAL LATHS USING A BONE TOOL THEY ARE PRIMARILY

CAREFULLY SPLIT BY HAND USING VARIOUS LEVERING TECHNIQUES TO KEEP THE TWO INDIVIDUAL LATHS EVEN. C:

USING KNEE LEVER TO KEEP THE SPLIT RUNNING EVENLY. PHOTO BY GROOM, 2025

https://exarc.net/sites/default/files/Figure%2011c%20-%20Using%20knee%20to%20lever%20split%20back%20into%20middle%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2011c%20-%20Using%20knee%20to%20lever%20split%20back%20into%20middle%20%28Custom%29_0.jpg


FIG 12. THE FINAL LATHS THAT WERE MADE USING THE 45 DEGREE BEVELLED BONE TOOL. PHOTO BY WOODLAND,

2025

https://exarc.net/sites/default/files/Figure%2012%20-%20The%20final%20laths%20produced%20using%20the%2045%20degree%20bevelled%20tool%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2012%20-%20The%20final%20laths%20produced%20using%20the%2045%20degree%20bevelled%20tool%20%28Custom%29_0.jpg


FIG 13A. THE INTUITIVELY DEVISED BONE SPLITTING WEDGE HAD A BEVEL WITH GEOMETRY WELL SUITED TO

SPLITTING. A: INITIATING THE SPLIT. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2013a%20-%20Initiating%20the%20split%20using%20our%20inutitvely%20designed%20bone%20wedge%20tool%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2013a%20-%20Initiating%20the%20split%20using%20our%20inutitvely%20designed%20bone%20wedge%20tool%20%28Custom%29_0.jpg


FIG 13B. THE INTUITIVELY DEVISED BONE SPLITTING WEDGE HAD A BEVEL WITH GEOMETRY WELL SUITED TO

SPLITTING. B: THE LOG SPLIT EVENLY AND EASILY. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2013b%20-%20demonstrating%20the%20depth%20of%20split%20using%20the%20bone%20wedge%20tool%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2013b%20-%20demonstrating%20the%20depth%20of%20split%20using%20the%20bone%20wedge%20tool%20%28Custom%29_0.jpg


FIG 13C. THE INTUITIVELY DEVISED BONE SPLITTING WEDGE HAD A BEVEL WITH GEOMETRY WELL SUITED TO

SPLITTING. C: USING WOODEN WEDGES TO HOLD THE SPLIT OPEN. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2013c%20-%20using%20wooden%20wedges%20to%20hold%20the%20split%20open%20so%20the%20tool%20can%20be%20removed.%20%28Custom%29.jpg
https://exarc.net/sites/default/files/Figure%2013c%20-%20using%20wooden%20wedges%20to%20hold%20the%20split%20open%20so%20the%20tool%20can%20be%20removed.%20%28Custom%29.jpg


FIG 14. CLEAVING OFF THE HEARTWOOD USING THE BONE SPLITTING WEDGE. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2014%20-%20Removing%20the%20heartwood%20with%20the%20bone%20splitting%20wedge%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2014%20-%20Removing%20the%20heartwood%20with%20the%20bone%20splitting%20wedge%20%28Custom%29_0.jpg


FIG 15. FATIGUE FRACTURE OF THE BUTT END OF THE BONE WEDGE SPLITTING TOOL. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2015%20-%20Butt%20end%20fracture%20of%20the%20bone%20splitting%20wedge%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2015%20-%20Butt%20end%20fracture%20of%20the%20bone%20splitting%20wedge%20%28Custom%29_0.jpg


FIG 16A. THE FINAL STAGES OF SPLITTING LATHS USING THE WEDGE TOOL. A: SPLITTING DOWN THE GROWTH

RINGS. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2016a%20-%20splitting%20a%20down%20the%20growth%20rings%20using%20the%20bone%20wedge%20tool%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2016a%20-%20splitting%20a%20down%20the%20growth%20rings%20using%20the%20bone%20wedge%20tool%20%28Custom%29_0.jpg


FIG 16B. THE FINAL STAGES OF SPLITTING LATHS USING THE WEDGE TOOL. B: SPLITTING INDIVIDUAL LATHS.

PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2016b%20-%20splitting%20two%20thin%20laths%20apart%20using%20the%20wedge%20tool%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2016b%20-%20splitting%20two%20thin%20laths%20apart%20using%20the%20wedge%20tool%20%28Custom%29_0.jpg


FIG 17. THE BROKEN TIP OF THE WEDGE SPLITTING TOOL. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2017%20-%20the%20fractured%20tip%20of%20the%20splitting%20wedge%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2017%20-%20the%20fractured%20tip%20of%20the%20splitting%20wedge%20%28Custom%29_0.jpg


FIG 18A. SPLIT PINE LATHS PRODUCED USING THE ZAMOSTJE 2 TYPE 45 DEGREE BEVELLED BONE TOOL. PHOTO BY

WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2018a%20-%20Split%20pine%20laths%20produced%20using%20the%2045%20degree%20bevelled%20Zamostje%202%20bone%20tool%20type%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2018a%20-%20Split%20pine%20laths%20produced%20using%20the%2045%20degree%20bevelled%20Zamostje%202%20bone%20tool%20type%20%28Custom%29_0.jpg


FIG 18B. THE INTUITIVELY DESIGNED BONE SPLITTING WEDGE. PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2018b%20-%20Split%20pine%20laths%20produced%20using%20the%20intuitively%20designed%20bone%20splitting%20wedge%20tool%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2018b%20-%20Split%20pine%20laths%20produced%20using%20the%20intuitively%20designed%20bone%20splitting%20wedge%20tool%20%28Custom%29_0.jpg


FIG 19. THE DIFFERENT TOOL MARKS LEFT BY THE 45 DEGREE BEVELLED TOOL (L) AND THE SPLITTING WEDGE (R).

PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2019%20-%20The%20different%20tool%20marks%20left%20by%20the%2045%20degree%20bevelled%20tool%20vs%20the%20splitting%20wedge%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2019%20-%20The%20different%20tool%20marks%20left%20by%20the%2045%20degree%20bevelled%20tool%20vs%20the%20splitting%20wedge%20%28Custom%29_0.jpg


FIG 20A. THE COMPLETED REPLICA PINE LATH SCREEN SECTION REPLICATING THE FINDS FROM PURKAJASUO.

PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2020a%20-%20The%20finished%20lath%20screen%20replicating%20those%20found%20at%20Purkajasuo%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2020a%20-%20The%20finished%20lath%20screen%20replicating%20those%20found%20at%20Purkajasuo%20%28Custom%29_0.jpg


FIG 20B. THE COMPLETED REPLICA PINE LATH SCREEN SECTION REPLICATING THE FINDS FROM PURKAJASUO.

PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2020b%20-%20detail%20of%20the%20lath%20screen%20%28Custom%29.jpg
https://exarc.net/sites/default/files/Figure%2020b%20-%20detail%20of%20the%20lath%20screen%20%28Custom%29.jpg


FIG 20C. THE COMPLETED REPLICA PINE LATH SCREEN SECTION REPLICATING THE FINDS FROM PURKAJASUO.

PHOTO BY WOODLAND, 2025

https://exarc.net/sites/default/files/Figure%2020c%20-%20the%20pine%20lath%20screen%20outside%20one%20of%20the%20Kierikki%20houses%20%28Custom%29_0.jpg
https://exarc.net/sites/default/files/Figure%2020c%20-%20the%20pine%20lath%20screen%20outside%20one%20of%20the%20Kierikki%20houses%20%28Custom%29_0.jpg

