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A common misinterpretation of these swords is that they are suitable only for thrusting
(Drews 1993; Monks 2000; Everson 2004; Taracha 2007), a contention largely undermined
by the fact that both types of sword have long, thin and well-defined cutting edges running
the entire length of the blade. As argued recently by Clements (2007), it is rare indeed to
find a sword during any time period that was designed solely for either cutting or thrusting
and being incapable of switching between the two. Such a perceived dichotomy in modes
of use is based more on nineteenth- and early twentieth-century debates on gentlemanly
use of swords rather than on historical enquiry (see also Amberger 1998). Their ability to
make lethal thrusts as well as cuts is therefore integral to the effective combat use of these
swords. During the main phase of testing they proved to be most effective weapons in this
capacity, as will be discussed presently.

When striking the above-mentioned test pieces, both the Type C and Type Di sword
were easily capable of cutting to the entire width of the blade up to the midrib, any further
depth being inhibited by the encumbrance which the midribs caused by their presence
(Plate 3). To further test their combat potentials, it was decided to try them against
samples of waxed leather, linen and copper alloy armours and finally to undertake test
cutting on a recently slaughtered pig.

The leather armour was baked briefly in a domestic oven at 150 degrees for ten minutes
and impregnated with hot beeswax melted in a double boiler, producing a tough
composite piece. The linen armour was made from ten layers of light- to medium-weight
raw linen impregnated with animal-hide glue (Plate 1). Two metal armour pieces were
used, one of 1.5mm thick gilding metal (tin bronze sheet not being available) and one of
0.9mm copper sheet. These armour pieces were strapped to a manikin across the chest area
and placed on a workbench at chest height. Cutting attacks to all four armour forms failed
to cut through any of the pieces, although the breadth of the target arca would have
affected this outcome. It is planned for future tests to cut against armour on smaller
diameter targets. Thrusting attacks with both swords easily penetrated the leather and
linen and failed to make serious impact on either of the metal body armours. As the
earliest bronze armour in Europe found at Dendra (Verdelis 1977) is contemporary with

Plate 3 Broken Type C sword from ‘“The Acropolis Grave” at Knossos (Ashmolean Museum).
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these sword forms, this has a significant impact on their combat roles, as will be discussed
further below.

The final phase of testing with these swords consisted of strikes made against the body
and forelegs of two recently slaughtered nine-month-old pigs (Plate 4). The radii and ulnas
of these pigs were thinner and shorter than the equivalent human bones, although in broad
terms the thickness of the cortical bone was comparable to that of a human. The skin was
hairless like a human’s, although again differing slightly by virtue of its thickness. These
considerations make a pig’s flesh and bone as close to human as one could expect for
archacological testing and allowed for a common basis for comparison between the use
and effectiveness of various sword types (see Molloy 2006). For testing, the pig carcasses
were suspended at sufficient height for the forelegs to be at elbow height, representing
broadly the position of a human forearm. Elasticated ropes were attached to the legs to
induce tension so that they were not hanging loosely when struck, but still allowing for
movement when a strike landed. The pigs had been eviscerated prior to testing as this
project was undertaken in an agricultural training facility,! and this would impact on the
resistance to puncture wounds, a factor we hope to rectify in future tests.

In training a range of grips were employed and differential control of the otherwise
similar weapons was noted. Both swords have grips with convex guard and a clearly
defined ricasso area which allows the weapons to be held with the forefinger gripping
around the shoulders to the ricasso and the gap between the thumb and forefinger to nestle
firmly into the curved guard. This allowed the point to be aligned with the natural ‘straight
punch’ trajectory of the arm for thrusts, and aligned the cutting edges with the natural
cutting line of the arm for cuts. As discussed recently by Peatfield (2007: 22), the Type Di
swords can be used in a full-fist or ‘hammer grip’ while the Type C cannot due to the back-
swept quillons intruding into the position the hand would take. This ‘hammer grip’ allows
for more percussive strikes than the ‘sabre grip’ described above. In effect, while both
swords can be effectively used in the same manner, the Type Di had a further range of uses
which allowed greater versatility in its combat applications.

When testing with the two swords against the forelegs of the pigs, the slightly more
robust Type Di sword was able to slice through the skin and deeply into the muscle (in some

Plate 4 Forelegs of pigs after test-cuts with the Type Di (left) and Type C (right) swords.
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instances scoring the surface of the bone) when used in a sabre grip, whereas the Type C
sword repeatedly cut through the skin and merely scored the muscle lightly. This difference
in efficacy would have been largely due to the heavier weight, harder and deeper edges to the
Type Di sword, which was at the upper limit of what one finds in the Aegean. With clean
uninhibited strikes these cuts would not penetrate into the bone, though cuts to soft tissue
ranged from superficial to deeper incisions which could sever tendons and arteries. When
the Type Di sword was held in a ‘hammer grip’, its efficacy was increased, allowing it to bite
deep into the muscle more consistently, although it was clearly less effective in this capacity
than the more robust swords of later in the Bronze Age tested alongside these two pieces
(Molloy 2006). It also allowed the sword to be used for lighter cutting attacks to be made
when the distance to the target was closed to a closer range than would be practical using
pull cuts with a sabre grip. Interestingly, an Irish Middle Bronze Age grip-plate sword very
similar in design to the longer daggers of the Greek Early and Middle Bronze Age was a
more effective cutting tool than either of the Greek swords (Molloy 2007).

For thrusting attacks, both swords were highly effective, stabbing right through the rib
cage and cutting through the ribs themselves (thrusts were executed perpendicular to the
line of the ribs). Both examples penetrated completely through the carcass, passing
through both sets of ribs, indicating that the bone and sinew of the chest were of little
challenge to penetration. For lethal attacks their thrusting potential clearly outweighed
their cutting abilities, so the question needs to be addressed as to how their cutting
potential would be realized and how their differential combat functions influenced the
trajectory of weapon development in the Aegean.

Interpretation of results

From the experimental analysis detailed above and the experience of using these particular
swords in training, it is clear that over-commitment of force or incorrectly executed strikes
in general will rapidly and easily lead to bending or breakage of the blades. Another
particularly interesting aspect to the cutting qualities of these blades is that the midribs
limit the depth (and hence severity) of a cut to 10-15mm at best and require long and
controlled blade motion. This would mean that only very effectively executed strikes
would inflict serious injury, such as severing tendons or arteries, rapidly depleting the
recipient’s ability to fight effectively. Other less effective strikes would nonetheless cut the
flesh, resulting in loss of blood wearing down combatants over a longer duration of
fighting. Thrusting attacks were potentially lethal if to the face, neck, arteries or torso, but
would also have been highly effective at targeting areas such as the hands or feet. The
point need not necessarily penetrate on thrusting attacks, as the blade edges near the point
were sufficiently sharp to inflict injuries with less risk of trapping one’s own blade. The
combat skills of the prehistoric warriors needed to have been sufficiently developed to
allow these strikes to be executed repeatedly in a single combat event with limited risk to
the weapon itself on both successful and intercepted strikes. The paucity of damage
consistent with blade-on-blade impacts observed by the author on the primary material
may be seen to support the contention that the surviving pieces at least rarely saw rough
use (Molloy 2006).
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Such blade forms would be ineffective for cutting attacks against armoured opponents
as they were effectively able to contend only with bare flesh. It is interesting to note that
the images of sword combat from this era depict men fighting with only a kilt to protect
their modesty (Figs 3 and 4). While there are clear ideological aspects to these images
(Younger 1988; Hiller 1999; Papadopoulos 2006), this attire in combat concurs with the
effective design of these swords.

Figure 3 Image from gold seal-ring from Mycenae Shaft Grave III showing (Type A or B) sword
being used to attack the throat area.

Figure 4 Image from gold seal-ring from Mycenae Shaft Grave III showing (Type A or B) sword
being used to attack the throat area.
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The popular suggestion (e.g. Peatfield 1999; Taracha 2007) that single combats, or
perhaps duelling, would be a suitable context for such styles of fighting still remains
attractive, as the broader movements dictated by the proportionately long and slender
blades would be most successfully executed in such an open environment. Most cuts
inflicted by these weapons would typically only lacerate flesh (Plate 4). The cuts in testing
demonstrated effectiveness in unencumbered ‘ideal” conditions. A series of such minor cuts
may have resulted in a series of bleeding wounds, affording combats with these swords
impressive visual qualities, consisting of dexterous and elegantly executed sequences of
action. Combatants could endure many such cuts without necessarily endangering their
lives, thus displaying both skill in making strikes and endurance of injuries sustained in an
agonistic, yet potentially lethal contest. This would be particularly pertinent when there
was a ready audience, as we see for other contemporary competitive and dangerous male
‘sports’ such as boxing or bull leaping (Hallager and Hallager 1995; Poliakoff 1987).
Potential ritual connections in single combats with these swords could pertain to the
shallow cuts as ‘letting of blood” (Molloy 2006) or attacks to the throat as seen in the
iconography as reflecting the actions of animal sacrifice (Peatfield 1999: 71).

This leads us to the differences between the two weapons and their combat use outside
the context of single combats. The predecessors of these swords (probably Type A) are
clearly depicted being carried in a scabbard at the waist on the warriors carrying spears
and body shields on the miniature fresco from Thera (Morgan 1988). Continued
depictions on a variety of media of such large shields in LH/LM IIIA indicate
contemporaneity with the Type C and D swords also (Papadopoulos 2006). As secondary
weapons used alongside these large shields facing multiple opponents on the battlefield,
they would have served most effectively as thrusting weapons (perhaps with cutting attacks
to the hands or forearms) as the shields would have encumbered the more fine control
required for cuts. Grguric (2005: 22) suggests units of swordsmen armed solely with this
weapon of choice, though it is otherwise possible that the evolving situation or even
regulations of battlefield conduct could have dictated abandonment of the shield and spear
in favour of the sword in certain situations.

As a tool for the battlefield, the versatility of the grips and consequent modes of use of
the Type Di sword would have afforded it an advantage over the Type C in this context, in
a fashion not necessarily accentuated in single combats. Neither of these sword forms
could be used to great effect against bronze armour such as the finds from Dendra and
Thebes tell us were in use at this time. It remains uncertain how widespread such armour’s
availability was on the battleficld due to the paucity of finds and the ambiguity of the
Linear B evidence (Fortenberry 1990; Everson 2004: 14-22). Having been kindly allowed
to wear a replica of the Dendra Corslet (Plate 5) owned by Andrew Walpole, it was clear
that the pauldrons (shoulder guards) and their ancillary plates were designed to protect
against circuitous attacks, that is, they were geared more towards defence against swords
or daggers than spears. The high neck guard on this armour is an especially interesting
feature in light of the fact that the ‘favourite’ killing stroke with the longer Type C and D
swords, indeed the only potentially lethal stroke, depicted in the iconographic record is
precisely to this area of the body. This need not imply that armours were designed
specifically to this end, but it certainly functioned to limit the range of attacks to which the
Type C and Di were suited in a battlefield context. A simple functionalist argument that a
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Plate 5 The author wearing a replica of the Dendra corslet (courtesy of Andrew Walpole).

change in armour necessitated a change in offensive weaponry is not posited here and it
needs to be emphasized that the diminishing importance of longer mid-ribbed swords took
place over the course of a century from ¢. 1400 to ¢. 1300 BC.

In the context of this paper it is important that the subtle difference in the handling of
the Type Di sword rather than its sister Type C sword led it to influence the evolution of
future close-combat swords. The typical swords of the later fourteenth century onwards
(Plate 6) owed their functional heritage to the Type Di in the form of the Type Dii, F and
Gii, and, while Near Eastern influences in their design (Sandars 1963; Schofield 2007) have
been suggested, their domestic evolution fits in well with the dynamics of the prevailing
martial systems (Molloy 2005). The typological successor of the Type C, the Type Gi (see
Driessen and Macdonald 1984), had its functional pedigree in the Type Di in terms of its
grip and proportions and likely combat applications. The sword forms which prevailed
almost exclusively by the thirteenth century were all capable ‘hammer grip’ types designed
for close-quarter fighting in the restrictive environment of mélée combat (Peatfield 1999:
72). Both the earlier Types C and Di were suited to use in single combats, but the
added versatility of the Type Di made it the more suitable of the two for use also on
the battlefield; indeed, the grip in the Type C swords deliberately precluded the use of
a ‘hammer grip’. The Type D sword (briefly) outlived the Type C (Fortenberry 1990;
Kilian-Dirlmeier 1993) and, in functional terms, it was by far the dominant of the two in
lending its martial capacities to ensuing modes of swordsmanship.
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Plate 6 Type Gi and F sword from East Crete (Aghios Nikolaos Museum).

Conclusion

The two types of swords considered in this paper have clear typological and functional
linecage in the earlier Type A and B swords, but the swords which were their eventual
successors were radically different in both proportions and style of use (Peatfield 1999;
Molloy 2006). Throughout this paper I have argued that the only effective way of
interpreting how these weapons could be used in practical terms is through experimenta-
tion. It was argued that mechanistic testing of these artefacts would give mechanistic
results that could be grafted only somewhat awkwardly onto an interpretation of their use
in a combat environment. Physical interpretative methodologies or experiential
approaches were shown to allow the user to investigate the sword as a reflexive learning
process through which the weight, balance, length, grip and geometry of the weapon
provide direct feedback to the user on how it could be most effectively be wielded.

The risk of privileging the preconceptions of the investigator is mitigated by the
limitations imposed by the interrelationship of the biomechanics of the human form and
the mechanical constants embedded in the sword design. Simply put, while one investigator
may have greater or lesser skill resulting in different levels of effectiveness, there are still
right and wrong ways to use these weapons which are discernible through use. The
experimental process is not intended to replicate skill levels or martial abilities but to
replicate modes of past action within the fundamental parameters of what can and cannot
be done. The process is therefore replicable and will deliver similar patterns of action even if
the end result on a specific target may have minor deviations based on abilities.
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These particular swords were selected for this case study as they illustrate clearly that
incorrect use will result in damage and ineffective attacks, whereas effective use requires
substantial learning. The skill levels required to use these weapons in the life and death
context of combat could have been achieved only in a coherent martial arts framework
with emphasis not only on physical fitness, but also on the development of ‘muscle
memory’ through repetitive task execution in training. The evolution, longevity and
specific modes of effective use of these weapons show that martial training in the later
Aegean Bronze Age was no trivial matter and required the dedication of substantial
training time over many years. That these were the weapons of warriors of high social
status (Hood 1971; Dickinson 1994; Whitley 2002) has clear importance therefore for how
we take into account martial aspects to the experiential production of personhood among
these powerful groups in society.

School of Archaeology, University College Dublin
Note

1 The Ashtown Food Centre is an Irish national training institute under the auspices of
Teagasc, and we were kindly allowed to conduct this testing with the permission of Dr
Tony Kenny.
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