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INTRODUCTION

Bone injuries have been one of the most studied patho-
logical conditions in archaeological samples, as well as 
one of the most reliable indicators of living conditions 
of past populations1. 

Unfortunately, despite the increased interest in bioar-
chaeological research of Croatian skeletal samples in 
recent years, bone injuries have rarely been the pri-
mary object of bioarchaeological analysis. So far, only 
three papers2 predominantly address the issue of bone 
trauma in Croatian archaeological populations. The 
lack of weapon-injury studies in Croatian bioarchae-
ology prompted the anthropologists working at the 
Department of Archaeology of the Croatian Academy 
of Sciences and Arts in Zagreb to carry out a compre-
hensive analysis of the frequency and distribution of 
weapon-related skeletal injuries in the Roman period 
skeletal sample from Zadar which is presented in this 
paper. 
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MATERIAL AND METHODS

The modern city of Zadar is situated on the eastern 
Adriatic coast in contemporary Croatia. The settle-
ment was founded as a Roman veteran colony (Colonia 
Iulia Iader) in 48 BC, most likely by Caesar himself3. 
During the Roman period it was one of the largest ur-
ban settlements in the Roman province of Dalmatia - 
estimates of the size of Zadar’s population during the 
early Empire range between 4 and 10,000 while the 
number of inhabitants during the 4th century is esti-
mated to be between 20 and 40,0004.

Because of urban reconstructions in the Zadar area 
during the last two decades, a rescue excavation of 
a Roman necropolis consisting of more than 2,000 
skeletal and incinerated graves was carried out in 
1989/1990 and 2005/2006 in the Relja city district 
(Fig. 1). The excavations were coordinated by the ar-
chaeologists from the Archaeological museum in Za-
dar. Graves are dated between the 1st and 6th centuries 

1 GRAUER - ROBERTS 1996; DJURIĆ et al., 2006.
2 ŠLAUS - NOVAK 2006; NOVAK - ŠLAUS 2010; ŠLAUS et al., 
2010.

3 SUIĆ 2003.
4 NEDVED 1992; PERIČIĆ 1999; SUIĆ 2003; GRAOVAC 2004.
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AD based on grave goods and horizontal stratigraphy5. 
Of eight skeletons that exhibited weapon injuries five 
were simple inhumations in plain ground (gr. 18, 135, 
269, 295, 719), one inhumation covered with tegulae 
(gr. 661), one inhumation in amphora (gr. 598) (Fig. 
2), and one inhumation in grave vault (gr. 378) - these 
burials are dated between the 2nd and 6th c. AD6. The 
majority of skeletal burials from this site were dam-
aged postmortem by later inhumations and construc-
tion activities; the preservation of the skeletons ranges 
between good and excellent. 

The sex and age-at-death of the recovered individu-
als were determined at the osteological laboratory of 
the Croatian Academy of Sciences and Arts in Zagreb, 
based on methods described in Buikstra and Ubelaker7. 
Some bioarchaeological aspects of the Roman period 
population from Zadar, such as frequencies and dis-
tribution of bone fractures and indicators of subadult 
stress, have already been published8. The actual Ro-
man weapons used in possible reconstructions during 
forensic analyses were borrowed from the Archaeo-
logical museum in Zagreb9.

CASES OF WEAPON INJURIES IN IADER

Among the 641 individuals from the Zadar-Relja site 
eight skeletons (all males) exhibit weapon-induced in-
juries: sharp force lesions and projectile injuries. All 
recorded bone trauma are located in two main body 
regions: cranium and lower extremities. 

Of the eight skeletons with weapon injuries three skel-
etons exhibit antemortem trauma, while five skeletons 
exhibit perimortem trauma: 

1) TC Relja, 1989/1990, grave 598 - male, between 
31 and 40 years. An antemortem healed cut, 4 mm in 
length, is present on the frontal bone, superior of na-
sion. The lesion was inflicted by a sharp-edged weapon 
(long-bladed knife or sword).

2) TC Relja, 1989/1990, grave 661 - male, between 41 
and 45 years. A perimortem penetrative trauma, 10x7 
mm in size, is present on the left parietal bone (Fig. 3); 
a cone-shaped defect, 25x16 mm in size, is present on 
the endocranial side of the skull (Fig. 4). It was most 
probably inflicted by a projectile (arrowhead).

3) TC Relja, 1989/1990, grave 719 - male, between 36 
and 45 years. Two antemortem healed cuts are located 
on the cranium: 1) an elongated cut, 30 mm in length, 
is present on the left parietal bone; 2) an elongated 
cut, 36 mm in length, is present on the left parietal 
bone, inferior of the first trauma (Fig. 5). Both wounds 
were inflicted by a sharp-edged weapon (sword).

4) TC Relja, 2005/2006, grave 378B - male, between 
36 and 40 years. A massive perimortem cut, 95 mm 
in length, is present on the left parietal bone and the 
occipital bone (Fig. 6). The wound was inflicted by a 
sword penetrating deep into the cranial vault.

5) Relja-Vrt, 2005/2006, grave 18 - male, between 41 
and 50 years. An antemortem healed cut, 32 mm in 
length, is present on the left parietal bone. It was in-
flicted by a sharp-edged weapon (long-bladed knife or 
sword).

6) Relja-Vrt, 2005/2006, grave 135 - male, between 
31 and 40 years. Perimortem cut, 14x12 mm in size, 
is present on the medial side of the proximal third of 
the right femur (Fig. 7). The wound was inflicted by a 
sharp-edged weapon (sword).

7) Relja-Vrt, 2005/2006, grave 269 - male, around 50 
years. Two perimortem cuts are located on the crani-
um: 1) a tangential cut, 43x21 mm in size, is present 

on the right parietal bone (Fig. 8); 2) a 39 mm long cut 
is present on the left parietal bone, penetrating into 
the cranial vault (Fig. 9). Both wounds were inflicted 
by a sword.

8) Relja-Vrt, 2005/2006, grave 295 - male, between 
31 and 35 years. Perimortem cut, 16x13 mm in size, 
is present on the antero-medial side of the proximal 
third of the right femur (Fig. 10). The wound was in-
flicted by a sword.

Fig. 1. Map of the modern city of Zadar with marked position of the Relja necropolis. The Roman Iader was situated on the peninsula to the 
west. 

5 BRUSIĆ - GLUŠČEVIĆ 1990; FADIĆ 2007.
6 GLUŠČEVIĆ - ALIHODŽIĆ, personal communication. I would like 
to thank Smiljan Gluščević and Timka Alihodžić from the Archaeo-
logical Museum in Zadar for providing the archaeological data for 
the graves containing the individuals with weapon injuries from the 
Zadar-Relja site.

7 BUIKSTRA - UBELAKER 1994.
8 NOVAK - ŠLAUS 2010a, 2010b.
9 I would like to thank Ivan Radman Livaja from the Archaeological 
Museum in Zagreb for valuable advices and for enabling me the use 
of Roman weaponry for the purpose of forensic analyses.

Fig. 2. Zadar-TC Relja, grave 598, burial in amphora. Photo pub-
lished with permission of Archaeological Museum in Zadar. 
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DISCUSSION 

The written sources and archaeological artefacts that 
testify of deliberate violence in the Roman period Ia-
der are scarce. According to historic sources, the prov-
ince of Dalmatia was peaceful and prosperous prov-
ince until the 3rd century when the global crisis that 
engulfed the Roman Empire also reflected on Zadar 
and Dalmatia. The city was not directly threatened but 
the military anarchy and internal unrest in the Em-
pire endangered economy and trade while land and sea 
routes were unsafe for traffic10. During the Visigoth 
invasion in 378 northern Dalmatia and Iader were not 
affected by the devastations, at least according to the 
written sources and archaeological remains. The only 
document that mentions devastations brought by the 
barbarian tribes in Dalmatia is the St. Jerome’s letter 
to Heliodorus11. In 452, during the Hunnish incursion 
the region around Zadar was again spared, and when 
the Ostrogoths conquered Zadar and Dalmatia in 480 
AD they let the local population to live in their faith 
and by their traditions12. Additionally, archaeological 
artefacts indicating occurrence of deliberate violence 
in Iader are very rare - at the Relja necropolis only one 
spear tip and three javelin heads were found13. 

The general lack of written sources and archaeologi-
cal artefacts concerning interpersonal violence may 
indicate that occurrence of deliberate violence in Ia-
der was infrequent. It is possible, even probable, that 

numerous violent episodes such as cases of banditry 
along the roads or minor armed clashes were never re-
corded by historic sources. However, the presence of 
eight skeletons exhibiting ante- and perimortem bone 
trauma inflicted by some kind of weapon strongly sug-
gest increased levels of interpersonal violence. In or-
der to get a better picture concerning the deliberate 
violence associated with the use of cold weapons in 
Iader a possible reconstruction of these violent events 
was conducted using the authentic Roman weaponry. 
During the reconstruction an attempt was made to dis-
cern whether the recorded injuries resulted from the 
violent episodes of a larger scale or violence of lesser 
intensity, based on the location and morphology of 
the trauma, type of the weapon used and the direction 
from which the wound was induced.

Individual buried in grave 378B beside the massive pe-
rimortem trauma to the left side of the cranium exhibits 
multiple injuries of the ribs (three healed fractures of 
the 7th, 8th and 9th left ribs) and two antemortem blunt 
force fractures on the left side of the skull. Taking into 
consideration the sex and age of the individual, as well 
as the presence of multiple injuries, one can presume 
that the individual was a soldier. Unfortunately, there 
are no archaeological artefacts or epigraphic monu-
ments to verify this hypothesis. Judging by the size and 
morphology of the perimortem trauma it was inflicted 
by a Roman spatha - a long sword characteristic of the 
middle and late Roman Empire (in general use in the 
Roman cavalry from the 1st century AD, and in the in-
fantry since late 2nd or early 3rd century AD14). For the 

purpose of a reconstruction a spatha of the Lauriacum-
Hromowka type (Siscia, 3rd c. AD) was used (Fig. 11). 
The blow to the head was of such intensity that it al-
most detached left side (left parietal bone, and part of 
the occipital bone) from the rest of the cranium. Such 
injuries sustained during a battle are well known from 
historic sources like the Ammianus’ Marcellinus15 de-
scription of the siege of Amida in 359 ‘…and that in 
front of me a soldier with his head cut in two, and split 
into equal halves by a powerful sword stroke, was so 
pressed on all sides that he stood erect like a stump’. 
In this particular case the blow came from behind of 
the attacked individual, judging by the position and 
the angle of the sword (Fig. 12), and it may be pre-
sumed that the individual was running away. When all 
the facts are summarised, the most feasible explana-
tion would be that the individual buried in grave 378B 
was a soldier killed at a battlefield by a powerful sword 
blow to the head, most probably trying to escape from 
the attacker(s). After his death, the individual’s body 
was brought to Zadar where it was buried properly 
according to the custom at the Relja necropolis. Such 
scenario was already proposed by Golubović et al.16 
in case of the adult male skeleton from grave 152 in 
Viminacium. 

Two cases of perimortem cuts on the proximal thirds 
of the right femurs (graves 135 and 295) most prob-
ably are a result of a sword attack, probably spatha, 
during a battle, with a goal of severing the femoral ar-
tery and quickly killing the opponent. The inner thigh 
is one of the most desirable places on a human body 

for the attacker because the sword cut to the femoral 
artery results in an almost instant death (less than five 
minutes) due to a massive blood loss (Fig. 13). Consid-
ering that the vast majority of the population is right-
handed, an attacker would strike with a sword in his 
right hand aiming for the right femoral artery of the 
opposing individual, especially if the victim is wear-
ing helmet and upper-body armour. When sex and age 
of the two individuals exhibiting perimortem cuts are 
taken into consideration (males aged between 31 and 
40 years), as well as the location of bone injuries and 
the weapons used it may be presumed, as in the case 
of individual from grave 378B, that both of these indi-
viduals were soldiers who died during battle and were 
brought and buried in Zadar.

Based on the position and morphology of the cranial 
injuries recorded on male skeleton from grave 269 
it may be presumed that the first, non-lethal, strike 
was inflicted from an elevated position, probably by 
a horseman carrying a spatha. The horsman was situ-
ated behind the victim who was trying to run away 
from the attacker (Fig. 14). After the victim fell to the 
ground, the second blow that penetrated deep into 
the skull instantly killed him. This individual might 
represent a victim of banditry or a similar violent act, 
rather than a soldier who died on a battlefield, because 
of his age. Namely, this person is much older (around 
50 years) than the other individuals from Iader with 
weapon injuries that were presumed soldiers. Accord-
ing to Scheidel17 during the Principate approximately 
two-thirds of all legionaries enlisted between ages sev-

10 SUIĆ 2003.
11 SUIĆ 2003.
12 SUIĆ 2003.
13 GLUŠČEVIĆ - ALIHODŽIĆ, personal communication.

14 STEPHENSON 2001; BISHOP - COULSTON 2006.

15 Ammianus Marcellinus 18.8.12.
16 GOLUBOVIĆ et al., 2010.

17 SCHEIDEL 2007.
18 MACMULLEN 1966.

Fig. 3. Perimortem trauma on the left parietal bone inflicted by a 
projectile. Ectocranial side of the skull. TC Relja, 1989/1990, grave 
661, male, between 41 and 45 years.

Fig. 4. Endocranial ‘cone’ shaped defect inflicted by a projectile. TC 
Relja, 1989/1990, grave 661, male, between 41 and 45 years.

Fig. 5. Two antemortem cuts on the left parietal bone. TC Relja, 
1989/1990, grave 719, male, between 36 and 45 years.

Fig. 6. A massive perimortem cut on the left side of the skull. TC 
Relja, 2005/2006, grave 378B, male, between 36 and 40 years.



·352

x
v

ii
 ·

 r
o

m
e

c
 ·

 z
a

g
r

e
b

  
2

0
1

0
 ·

 r
a

d
o

v
i 

· 
p

r
o

c
e

e
d

in
g

s 
· 

a
k

t
e

n
  

r imska vojna oprema u pogrebnom kontekstu ·  weapons and military equipment in a  funerary conte xt ·  militaria  als  grabbeilage

353· xvii ·  romec · zagreb  2010 · radovi · proceedings · akten

rimska vojna oprema u pogrebnom kontekstu ·  weapons and military equipment in a  funerary conte xt ·  militaria  als  grabbeilage
r

im
s
k

a
 v

o
jn

a
 o

p
r

e
m

a
 u

 p
o

g
r

e
b

n
o

m
 k

o
n

t
e

k
s

t
u

 · w
e

a
p

o
n

s
 a

n
d

 m
il

it
a

r
y

 e
q

u
ip

m
e

n
t

 in
 a

 f
u

n
e

r
a

r
y

 c
o

n
t

e
x

t
 · m

il
it

a
r

ia
 a

l
s

 g
r

a
b

b
e

il
a

g
e

enteen and twenty, and more than half of all recruits 
would not complete a full term of active duty due to 
violent deaths, camp-related diseases etc. If majority 
of those recruits who survived twenty-five years of 
military service enlisted around age of twenty, it may 
be presumed that they retired around age of forty five. 
Therefore, it is unlikely that the individual in question 
was an active soldier who died in battle, but it is more 
likely that this male was attacked from an ambush, 
possibly by bandits (latrones) somewhere along the 
road. Banditry in the Roman Empire was sparse in the 
1st century, gradually increased in the 2nd century until 
it grew virtually out of control in the later Empire18. 
Banditry combined with violence most often occurred 
in rural areas, along the roads, as opposed to towns 
and villages19. Blummell20 states that ’Bandits posed 
escalating dangers to the traveller that ranged from 
highway robbery, which was usually accompanied by 
violence...or in a worst-case scenario to robbery ac-
companied by murder’. Numerous inscriptions reveal 
that deaths due to bandits were a common enough 
occurrence to give rise to the expression interfectus a 
latronibus (‘killed by bandits’) and are found on tomb-
stones throughout the Empire21, even in the province 
of Dalmatia22. Of course, banditry is only one of the 
possible scenarios, but according to the skeletal inju-
ries recorded it is certain that during the last moments 
of his life this individual unsuccessfully tried to run 
away from the attacker who was trying to kill him.

It is possible that a similar violent act occurred in the 
case of a skeleton from grave 661. This individual died 
from the trauma to the posterior left side of the cra-
nium most probably inflicted by an arrow. A possible 
reconstruction implies that the attacker was standing 
behind the victim on the left side. The victim was most 
probably unaware of the danger strongly suggesting 
some kind of ambush - an arrow penetrated the skull 
and caused an instant death (Fig. 15). The shape and 
dimension of the lesion suggest the use of a bodkin 
tanged arrowhead (Fig. 16 and 17). It was suggested 
by Stephenson23 that this type of arrowheads was used 
for armour piercing. In this case it is not possible to 
reconstruct all the details regarding the last moments 
of this individual, but it is certain that he fell a vic-
tim of an ambush, unaware of the attack, whether as 
a soldier on the battlefield or as a prey to the bandits 
somewhere along the road. 

19 BLUMELL 2007.
20 BLUMELL 2007.
21 BLUMELL 2007.
22 ILS 5112.
23 STEPHENSON 2001.

Fig. 7. Perimortem cut on the proximal third of the right femur. 
Relja-Vrt, 2005/2006, grave 135, male, between 31 and 40 years. 

Fig. 8. A tangential perimortem cut on the right parietal bone. Relja-
Vrt, 2005/2006, grave 269, male, around 50 years.

Fig. 9. Perimortem cut on the left parietal bone. Relja-Vrt, 2005/2006, 
grave 269, male, around 50 years.

Fig. 10. Perimortem cut on the proximal third of the right femur. 
Relja-Vrt, 2005/2006, grave 295, male, between 31 and 35 years. 

Fig. 11. Roman spatha of the Lauriacum-Hromowka type from Siscia 
(3rd c. AD). Archaeological Museum in Zagreb.

Fig. 12. A reconstruction of the direction and the intensity of a 
sword strike using the spatha of the Lauriacum-Hromowka type and 
the skull belonging to the male from grave 598.

Fig. 13. A schematic image of the right leg with the position of 
the femoral artery and marked positions of perimortem cuts 
recorded on skeletons from graves 135 and 295.

Fig. 14. A possible reconstruction of the first, non-lethal cut (after 
ŠLAUS 2006).
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The skeletons buried in graves 18, 598 and 719 share 
some common characteristics regarding the injuries. 
Firstly, all trauma were induced by sharp-bladed weap-
ons, such as long-bladed knives or swords; secondly, all 
three individuals survived the violence in which these 
injuries occurred; thirdly, the trauma on all three skel-
etons are of much smaller dimensions and intensity 
compared to the injuries in other individuals from Ia-
der (e.g. graves 269 and 378B). Based on these char-
acteristics it may be hypothesised that the individuals 
with small and healed cranial cuts possibly participat-
ed in violent episodes of lesser intensity such as tav-
ern brawls or street fights with occasional use of sharp 
edged weapons. In this type of deliberate violence it 
is not the aim of the attacker to permanently disable, 
i.e. to kill the opponent, but to scare or humiliate him. 
Of course, this scenario may be wrong, but the mor-
phology and size of the recorded injuries as well as the 
absence of other bone trauma on these skeletons offer 
only one solution. 

The total frequency of violent deaths (taking into ac-
count only injuries macroscopically visible on bones) 
in Iader is 0.8% - five out of 641 skeletons exhibit pe-
rimortem bone injuries. On the other hand, in an an-
tique period composite skeletal sample from Croatia 
(Štrbinci, Zmajevac, Osijek, Vinkovci, Vid, and Kaštel 
Sućurac) only two out of 657 individuals exhibit pe-
rimortem bone trauma - the frequency of violent 
deaths in composite sample is 0.3%. The question is 
why is the rate of violent deaths in Iader three times 
higher compared to the other Roman period sites from 
Croatia? Unfortunately, the current state of research 
of this subject does not provide a satisfactory solution. 
The need for more multidisciplinary studies involving 
physical anthropologists, archaeologists, historians 
and experts in Roman warfare has to be emphasised if 
we are to answer this question. Nevertheless, it is cer-
tain that the actual rate of violent deaths in both cases 
is underestimated and was probably much higher be-
cause skeletal injuries represent no more than 40% 
of all injuries acquired during assaults24, i.e. most of 
the fatal injuries inflicted by some kind of a weapon in 
archaeological as well in modern populations are soft 
tissue trauma not visible on bones. 

CONCLUSION

After the detailed forensic analysis of the weapon-
related trauma in the Iader skeletal sample and the 
possible reconstruction of the events in which these 
injuries were sustained it may be concluded that the 
risk of deliberate violence in Iader between the 2nd and 
6th century was extraordinary high.

The anthropological analysis conducted on 641 skel-
etons revealed eight adult males exhibiting ante- and 
perimortem bone injuries inflicted by some kind of a 
weapon. The forensic analysis indicates that two types 
of weapons were used: sharp-edged weapons (swords 
such as spathae and/or long-bladed knives) and pro-
jectiles (arrows). Head and proximal parts of lower 
extremities are the two body regions that were the 
primary targets of attacks. According to the location 
and morphology of the injuries, the intensity of the 
blows and the types of weapons used, the hypothesis 
was made that the victims were soldiers and civilians 
alike. The events in which these individuals were at-
tacked most probably include violent episodes of large 
scale violence such as armed battles as well as violent 
events of lesser intensity such as cases of banditry or 
tavern brawls.

24 JUDD 2008.

Fig. 15. A reconstruction of direction of the arrow impact, suggest-
ing an ambush (illustration of a skeleton taken from www.3-d-mod-
els.com/3d-model_files/380m819.htm).

Fig. 16. A bodkin tanged arrowhead penetrating deep into the skull, 
frontal view, a reconstruction. Archaeological Museum in Zagreb.

Fig. 17. A bodkin tanged arrowhead penetrating into the skull, lat-
eral view, a reconstruction. Archaeological Museum in Zagreb.
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At the legionary fortress Novae on the Lower Danube 
in modern day Bulgaria, a large number of stone pro-
jectiles was found throughout the years of fieldwork. 
As with most other places, where such were discove-
red, no remains of the actual machines that might 
have once hurled theses stones have been found in the 
permanent quarters of the Legio I Italica. After all, Ro-
man artillery was essentially made of wood with a just 
a few metal elements, but another reason for this is 
the fact that a majority of the stones was intended for 
throwing, not shooting. 

Knowledge in this matter is heavily based on the re-
maining theoretical works by ancient authors1, but sti-
ll the mere stone projectiles do provide us with some 
useful general information as well as particular hints 
regarding the defense of Novae. Data on many of the 
mentioned finds is often limited though, and not all 
potential projectiles made it into the documentation 
through nearly 50 years of fieldwork. 

At Novae, concentrations of stone projectiles have been 
located in two places within the castra premises: the 
principia and sector II (Fig. 1). Loose finds occurred 
practically in all spots where fieldwork was carried out 
on a wider scale. 
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SECTOR II

Sector II (Fig. 2) was among the first locations where 
excavations were undertaken at Novae. Fieldwork here 
was started in 1960-1962 and continued in 19772. It 
belonged to a number of trenches set up on the western 
defensive wall and focused on the area around the first 
bastion to the south of the western gate. In 1961, 13 
stone balls (Fig. 3) were found on the inner side of the 
defensive wall, in squares 159 and 219 (cf. Fig. 2), close 
to the east wall of the bastion3. 4 more balls were found 
in 19624. The balls were found at a depth of around 1.6 
m, in a layer with significant amounts of ash. Anot-
her bastion to the south also on the western defensi-
ve wall was discovered in 1977 (Ha. XV, squares 339, 
340, 358-360. cf. Fig. 1). There, a stone strengthened 
pit was found, initially used for the storage of lime and 
filled with layers of charcoal and ashes. The pit mea-
sured 5 x 5m and was 2,50-2,90m deep. At the bottom, 
5 stone balls (weighing respectively 4,05, 1,90, 2,18, 
1,33, 1,80 kg.) were discovered5. The layers around the 
bastion and the lime pit are dated around the late 3rd - 
early 4th century.

1 BAATZ 1978, 1

2 DYCZEK 2008, 34
3 ARCHEOLOGIA 13, 75
4 ARCHEOLOGIA 14, 164
5 ARCHEOLOGIA 30, 204


