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Few experiments of log-boats making

https://doi.org/10.17234/METARH.2022.12

Mykhailo Klymovych
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Several dozen log-boats, which can be classified as medieval ones, were found on the territory of Ukraine. Most of these
findings are not well-researched and were found by accident. The number of discoveries and interest in their studies has
increased over the past few years. However, the data of the already discovered findings are not complete and poorly
introduced into the scientific environment, and the medieval written sources are fragmentary, and therefore don’t give
a complete picture of the features of log-boats construction in mentioned lands. The most effective method for studying
the traditions of making log-boats is to carry out experiments on their studies by comparing the archaeological and eth-

nographic materials.

Keywords: log-boat, experimental archaeology, log-boat making technology, Ukraine.

Introduction

he main type of water transport of the popu-
lation of Medieval Rus’ was a log-boat, also
known by the Byzantine name “monoxyl” (De
Administrando Imperio 1967: 57-59). In ethnog-
raphy, the following names of boats of this type have
been preserved: dovbanka, struh, dub. This type of
vessel was made of a solid piece of wood, by hollow-
ing out the middle (forming a gutter). This technology is

called subtractive and is one of the oldest in the world
(OAy6posuH 2000: 63). All the archaeological findings of
log-boats in Rus’ are accidental (*ypasnesa and Yybyp
2010: 38). Researchers are recording the external fea-
tures of the structure of this type of vessel, trying to
consider some characteristics, but the whole process of
making log-boats has not yet been carried out.
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Figure1. Small log-boat with two sections. (Archive of the project Me-
dieval Shipyard).

From the written source Rus’ka Pravda (code of law in
Medieval Rus’ in 11" — 14 century) we know about the
existence of at least four types of boats: cheln, struh,
naboyna ladia, and morska ladia (fOwkos 1935: 137-144).
This source indicates the cost of compensation for theft
and damage to: for morska ladia - 3 hryvnias, for naboy-
na ladia - 2 hryvnias, for struh - 1 hryvnia, for cheln - 8
kunas (1 hryvnia is about 200 grams of silver or a little
more than 60 kunas). We can read about 60 kunas boat
compensation in Zvenugorod birch bark manuscript (a
document written on pieces of the birch bark and dated
between 1110 —1137), probably it is a compensation for
struh boat (Tonouko 2008: 276-278).

However, it is difficult to define each of these types
based only on archaeological data. At the moment, we
can accurately identify the cheln and the struh. These

Figure 3. Unfinished boat from Starosillya. (Archive of the project Me-
dieval Shipyard).

are the most common types of river vessels, made of
a single piece of wood, are low-board, and do not have
strakes.

During March-April and September 2019, the project
«Medieval Shipyard» (lvano-Frankivsk) conducted two
experiments on log-boats making. We used the proto-
type boats from Starosillya and Vshchizhchyv. The pro-
ject set several goals: 1) to investigate the methods and
techniques of making a log-boat based on the above-
mentioned archaeological sources; 2) identify the stages
of construction of the boats; 3) determine the optimal
number of workers who could be involved in this type
of work; 4) to model and reproduce the appearance of a
boat from Starosillya and Vshchizhchyv at final stage of
construction, using ethnological data and archaeological
evidence.

Figure 2. Log-boat with wooden frames (fragment of the boat from Vsh-
chyzhchyv). (Archive of the project Medieval Shipyard).

Figure 4. Grooves of unknown purpose on Starosillya. (Archive of the
project Medieval Shipyard).
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Figure 5. Log-boat form Vshchyzhchyv. (Archive of the project Medi-
eval Shipyard).

Log-boats in archaeology

The cheln was a log-boat that had several sections left
during the hollowing out of the middle to give the struc-
ture rigidity. This type of log-boat is small-sized (be-
tween 2-6 m.; low and rough sides) (Fig. 1). Struh is an
evolution of the previous type of log-boats (Fig. 2). The
main difference is in the process of steaming the sides
and replacing the hollowed section with frames (trans-
verse ribs). This made it possible to make the ship larg-

Figure 7. First boat-making experience. (Archive of the project Medi-
eval Shipyard).

er and more capacious. These two types of boats can
be considered purely river transport, they were used
mainly for the purpose of local trade and fishing. About
90% of the boats found are made of oak, the remaining
10% are boats made of poplar, linden, willow, and other
types of wood.

In the northern lands of Rus’ (Novgorod, Ladoga) we
could see the influence of Scandinavian tradition in com-
bination with local and Finnish (the most characteristic
features of which may be the use of metal rivets and
wooden nails and at the same time flexible fastenings
with use of a face or roots of pine) and log-boats with
obviously Finnish influence (use of flexible fastening)
(Oy6posunH 2002: 109-122).

Figure 6. Frame and wooden nails connection. (Archive of the project
Medieval Shipyard).

Figure 8. Rotation of the log using human power and wooden lowers.
(Archive of the project Medieval Shipyard).
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Figure9. Wooden pegs were used to achieve a uniform thickness of the
boats. (Archive of the project Medieval Shipyard).

As for the south-western lands of Rus’, the vessels that
can be characterized as a cheln or a struh are about
100% of all found here.

A log-boat was found in August 2015 on the river Styr,
near the village Starosillya (Volyn region, Ukraine) (Fig.
3). The length of the artifact is 12.2 m, the diameter is
1.15m, the height is 0.95 m, and the width of the sides is
0.75 m. The find is hollowed log, the distance between
the sides is approximately 0.75 m, the edges of the sides
are bent to the middle due to the drying of the wood
and the reduction in the size of its fibers, which causes
«compression (convergence) of the sides» Material oak
according to the analysis of Ukrainian laboratories ( this
laboratory made radiocarbon dating analysis, and boat
was dated between 1300 — 1410) and white willow ac-
cording to the analysis of the laboratory in Klaipeda
(Lithuania), (also C14 dating showed results between

Figure 11. Results of steaming. (Archive of the project Medieval Ship-
yard).

1223- 1295 with 95 % probability and 1261-1268 with
68% probability), (Ma3ypuk and Xomunu 2015; 2016).

Grooves (rectangular, square and trapezoidal) were
found on both sides of the ship, C14 dating analysis
showed results between 1260-1274 (68% probability)
and 1247-1279 (95% probability) (Fig. 4). Most likely,
they were intended for joining several boat blanks and
their subsequent, to the place of further work (fanayx
et al. 2020: 416-418). This conclusion is based on the
message of the Byzantine emperor Constantine VII that
the Slavs made their boats in one place and in the spring
with floods floated them to Kyiv, where the boats were
completed and made suitable for trade and navigation
on the sea (De Administrando Imperio 1967: 57-59). This
also confirms the fact that the boat is incomplete, it
shows traces of axes and adzes.

Figure 10. First steaming by using the “finish” method. (Archive of the
project Medieval Shipyard).

Figure 12. Competed boat. (Archive of the project Medieval Shipyard).
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Figure13. The second boat. (Archive of the project Medieval Shipyard).

In 2001, a fragment of log-boat 8.8 meters was found
near Vshchyzhchyv (near Bryansk, Russia), the total
length of the boat was about 12 m (Fig. 5). The mate-
rial is oak. Boat with expanded sides and frames (com-
posite frames, consisting of two parts and fastened with
wooden pegs (nails) (Fig. 6). Diameter of boat is 1 m. The
thickness of the walls of the sides is 8 cm sides, and 14
cm for the bottom of the boat. In general, a boat of this
type could take 6 pairs of oarsmen (Yybyp 2004; 2008).

The experiments

The first experiment was made in March and April 2019.
A boat was made of poplar. The boat had a length 6 m,
a diameter 0.55 m, and width, after spreading the sides,
of 1.10 m. The prototype of the boat was the already
mentioned finding from Starosillya on a scale of 1:2. We
used tools such as axes, adzes, and hand drills. Typologi-
cally, the tools compare to archaeological finds from the
territory of Rus’, however, modern steel is used instead
of low-quality iron (wrought iron) made of bog ore. The
work on this boat involved 8 people, which created some
discomfort associated with a large number of workers
compared to the rather small size of the boat. With so
many people, the work took 6 days (Fig. 7).

Human power and wooden levers were used to over-
turn the boat (Fig. 8). The weight of the log was about
4000 kg, and after hollowing become about - 450 kg
(wet wood). The thickness of the sides of the boat was 2
cm, increasing to 3-4 cm in the direction of the bottom.
Wooden pegs were used to achieve a uniform thickness
of the boats (Fig. 9), which were driven across the entire

L

Figure 15. Only four of us and 7000 kg of wood. (Archive of the project
Medieval Shipyard).
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plane of the boat at a distance of 15 cm from each oth-
er. For pegs used branches of wolfberries, which after
pre-soaking in water darken and become clearly visible
on the plane of the sides. This method has archaeologi-
cal analogies, in particular, on boards of the boat from
Vchyzhshchyv and in the ethnographic technology of
making boats in the north of Ukraine in the 19% - first
half of the 20t century (OHuuLyK 1929: 7-24).

Since the boat from Starosillya is not finished, and its size
is quite large, it was suggested that it could be spread on
its sides and sewn an additional row of strakes, which
would make the boat wider and more stable on the wa-
ter. This decision was based on ethnographic data (in the
absence of archaeological detections) and reports from
written sources in Rus’ about the existence of a naboyna
ladia, which can be translated as a boat with a row of
boards (but we don’t have archaeological evidence for it,
only one fragment with pine sewn board from Novgorod
(Oy6posumH 2000: 118).

We used “Finnish” technology to spread the sides (Fig.
10). Before the process, the boat was immersed in wa-
ter so that it gained 100% moisture for about a week.
Then a fire was lit which corresponded to the size of the
boat. The boat itself was placed upside down over a fire
at a height of about 0.50 m from the ground. When the
boat warmed up to the appropriate temperature and
began to steam, its sides began to bend when pressed.
Fresh willow branches were used to spread the boards,
they are quite elastic and grow in large numbers near
rivers. The boat heats up and its sides are spread by the
branches, at the same time the boat is turned from side
to side, and constantly moistened with water, as the dry
sides of the boat can break. It is important in this pro-
cess not to apply too much force; the pliability of the
boards is felt during their spreading. Since the greatest
load falls on both ends of the boat, they were pre-tight-
ened with a rope.

The boat managed to spread to a width of 1.20 m. in
the central part, with 40 cm of starting width. However,
at the final stage of the process, during the installation
of the control crossbars so that the sides do not close
in the opposite direction, a crack formed at one end of
the boat, which was the result of excessive drying of the
sides. Therefore, the final width was 1.10 m. in the cen-
tral part (Fig. 11). After the boat dried, composite frames
were installed, which were attached to metal rivets. The
boat was covered with birch tar. The first attempt to
test the boat on the water took place in June. Since the
weight of the boat is quite low 300 kg, it felt insecure on

Figure 16. Another way to steam the boats. (Archive of the project Me-
dieval Shipyard).

Figure 17. It was not a pleasurable process. (Archive of the project Me-
dieval Shipyard).



=D PROCEEDINGS -

INTERNATIONAL SCIENTIFIC CONFERENCE -

METHODOLOGY & ARCHAEOMETRY 08-09 149

Figure 18. Few minutes before the boat has cracked. (Archive of the
project Medieval Shipyard).

Figure 19. Repair. (Archive of the project Medieval Shipyard).

the water - it staggered, to correct this situation, ballast
in the form of stones was used, which made it possible
to feel confident on the water (Fig. 12). The boat can take
5 people, 3 oarsmen, and one helmsman, and overseer.

In September 2019, another experiment was conducted
to make two boats, based on a prototype artefact from
Starosillya. Poplar wood was also used. The length of the
first boat was 11.5 meters, with a diameter of 1.10 cm
(Fig. 13). The weight of the log was approximately 7000
kg. The length of the second boat was 9.40 m. The di-
ameter was 80 cm (Fig. 14). The weight of the workpiece
was about 5000 kg.

During these experiments, we used the work of four
people. We have spent one-month hollowing out and
spreading the sides. This number of people was the
most optimal for the manufacture of boats of this size.

This time we used the same methods and tools as in the
previous experiment but changed the technology of ro-
tation of the log, and the technology of spreading of the
boards.

Since 4 people are not able to turn a log weighing 7000
kg by using only physical force and wooden levers, we
faced the problem of how to solve this task. In the ab-
sence of information in written sources and ethnogra-
phy, we used a technique that continues to exist in Cen-
tral Africa.

To do this we made a flat plane on the deck on one side,
to which a wooden lever is attached with ropes, at the
free end of which is tied a rope, which performs the main
work. This technique allows you to rotate the log with a
lot of weight with minimal physical effort (Fig. 15)*.

In the north of Ukraine in the last century, the technolo-
gy of spreading boards was different from that which we
used in the previous experiment (OHMWwyK 1929: 7-24).
For the duration of carving the gutter, a large amount of
waste can be used in the process of steaming the boards.
To do this we had to dig a shallow pit (approximately 40-
45 cm) by the size of the boat in which the fire shall be lit
(Fig 16). After the flame burns evenly and reaches a high
temperature, it is covered with wet shavings left after
hollowing the gutter. When it is heated and the shav-
ings emit start to steam we covered the pit by the boat,
and then we waited until the walls of the boat become
flexible and pliable (Figs 17, 18). The possibility of such a

! Follow this link to see the video of the process - https://www.face-
book.com/watch/?v=231528837972370
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technology of spreading the sides can be confirmed by
the fact that there are traces of soot on the sides of the
boat found in Vshchizhchyv.

In this experiment, taking into account the previous ex-
perience two different options were made. On the first
boat, to reduce the possibility of cracks and breakage,
it was decided to cut the sides at both ends of the boat
by about 40 cm, which reduced the load on these parts
during spreading. In the second boat, both ends of the
boat were wrapped with ropes, but this did not save
them from cracking (along the entire length of one of
the sides).

This crack was later repaired by applying a wooden bar
and “stitching” it to the main side with pine roots (Fig.
19). The width of the first boat was 1.80 m in the cen-
tral part and the second one was 1.60 m. At the mo-
ment, the first boat is not completed. The boat N22 was
completed, its length is 11 m. (including added stem and
stern-post which are nose and back part of boat) width
in the central part of 2 m. Two rows of strakes that are 30
cm each were added, which were attached to the sides
with frames by wooden nails, metal rivets used to attach
the front and rear (stem and stern-post). The boat hull
was covered with pine tar. The boat can take a crew of
14 oarsmen and one helmsman.

Conclusion

After several experiments, the main problem we en-
countered is the weak archaeological base of the log-
boats, and the partial or complete lack of quality dating
of the found samples. The main sources, in addition to
archaeological ones in this study, were ethnological data
and information from written sources, which do not yet
allow to open a complete picture of the process of build-
ing log-boats. In the future, we plan to continue working
in this area and involve in our research archaeological
findings from neighbouring lands.
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