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‘ALLER ANFANG IST SCHWER’

Dean Peeters', Mette B. Langbroek’
Robin Nieuwenkamp®, Femke H. Reidsma®, Roosmarie J.C. Vilaskamp®

It is with great pleasure that we present to you the second volume of INTER-SECTION:
Innovative Approaches by Junior Archaeological Researchers. This journal emanates from
the observation that student research, which is carried out conforming to high theoretical and
methodological standards, is generally only read by a handful of people. Our aim is to make
student research performed at the Faculty of Archaeology, Leiden University, available to a
broader public by stimulating these junior archaeologists to channelize their ‘fresh’ and inno-
vative ideas and practice into short, focused articles. Reviews conducted by renowned external
scholars further aid in the improvement of these papers and provide invaluable experience for
a future academic career. The product of another cycle of writing, reviewing, rewriting and
editing lies here in front of you. We wish you a happy and interesting read with our present
volume!

E-mail address: editorialboard@inter-section.nl

'uni-koln.academia.edu/DeanPeeters
*leidenuniv.academia.edu/MetteLangbroek
3leidenuniv.academia.edu/RobinNieuwenkamp
*leidenuniv.academia.edu/FemkeReidsma
*leidenuniv.academia.edu/RoosmarieVlaskamp

Leiden University. Over a year later, we are very
pleased to present the second volume, again com-
prised of innovative studies carried out by (recently
graduated) Archaeology students from Leiden Uni-
versity. As described in the quote above, Confucius
believed reflection to be the “noblest” method for
obtaining wisdom. And while this may only be our
second publication, we feel it is never too early to
reflect on one’s experiences.

‘By three methods we may learn wisdom:
First, by reflection, which is noblest
Second, by imitation, which is easiest

and third by experience, which is the bitterest’

Confucius (551 BC - 479 BC)

n September 17, 2015, INTER-SECTION,

Innovative Approaches by Junior Archaeo-
logical Researchers was successfully laun-
ched with the presentation of its first volume during
the Dean’s lectures at the Faculty of Archaeology,
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In our editorial statement accompanying
INTER-SECTION 1, we acknowledged and sket-
ched the confusing and problematic reality that re-
cently graduated students face when trying to take
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the next step on the academic ladder and entering
an increasingly more competitive academic arena:
more and more academic development and maturity
is expected from recently graduated students. The
phrase ‘publish or perish’ seems very applicable to
this current situation, as up and around three pu-
blications seems to have become the norm against
which a CV will be evaluated, for instance, during a
Ph.D.-application.

This experience and/or academic track-
record is, however, often hard to obtain while stu-
dying for your degree(s). This period should instead
be spent developing your interests and yourself as
a person, and to a lesser degree on building an ex-
tensive list of academic publications, conference
presentations and similar activities. A certain pres-
sure thus exists to publish one’s research at an early
stage. By trying to facilitate this difficult (and often
first) step towards publishing in an academic langu-
age through a system of teaching referees and ano-
nymous, international reviewers, we hope to stimu-
late and support innovative junior archaeologists to
publish their own research and make it available for
a broader scientific community.

That experiencing and reflecting can both
be ‘bitter’ trajectories is something potential au-
thors—and we ourselves as junior editors in the
same academic field—have encountered during the
last cycles of peer-review for this postponed se-
cond volume. This illustrates the exact reason why
our initiative, just like the long-running Tijdschrift
voor Mediterrane Archeologie' and recently initia-
ted Kleos (Amsterdam Bulletin of Ancient Studies
and Archaeology)?, fulfils an important role by sti-
mulating and facilitating student publication in an
accessible way. Specifically, the opportunity to re-
ceive constructive reviews by specialists in a junior
archaeologist’s own field provides a certain moment
of reflection that is usually restricted to a single in-
stance of feedback and rewriting on one’s first ver-
sion of a thesis. The writing of a short, focused arti-
cle appears to be a different exercise entirely. ‘Aller
Anfang ist schwer’, is the way in which these im-
portant, but now and then difficult, first steps on the
academic ladder can be aptly phrased in German.

1 The small alleys, stenopoi, running from east to west

in the middle of each house block are excluded from the analysis, as
they were mainly used for drainage and not for passage (Robinson and
Graham 1938, 33-39; Nevett 1999, 55-56). Another hypothesis is that the
alleys serve as light sources, allowing light to enter the houses through
windows placed along the walls (Graham 1958, 322).

2 The small alleys, stenopoi, running from east to west

in the middle of each house block are excluded from the analysis, as
they were mainly used for drainage and not for passage (Robinson and
Graham 1938, 33-39; Nevett 1999, 55-56). Another hypothesis is that the
alleys serve as light sources, allowing light to enter the houses through
windows placed along the walls (Graham 1958, 322).

As we conclude our ‘noble’ moment of reflection,
we again remember Confucius who not only tells us
that life can at times be bitter, but also that beauty
is everywhere around us. We believe this is reflec-
ted in the fine collection of papers bundled into this
volume.

Contents

We are very happy and proud to present to you in
this second volume papers that focus on various
regions, timespans and themes of research, and
work between and across the traditional archae-
ological ‘specialisations’ offered by the Leiden
University Faculty of Archaeology; worthy of the
name INTER-SECTION.

The first contribution is by Cathelijne Na-
ter and offers a detailed spatial evaluation of burial
practices at the cemetery of Reusel (Noord-Brabant,
the Netherlands) from the 10th-13th centuries CE,
focusing on grave orientation and morphology. By
discussing her findings in the light of differentiation
on the basis of social status and gender, Nater comes
to the conclusion that the site-specific pattern and
inter-site variation in burial customs in this period
to some extent resulted from the freedom to which
local communities could “’give their own interpreta-
tion to Christian rituals”.

Tom de Rijk’s study is also set in the Ne-
therlands and focuses on the Roman cavalry helmet
that was excavated at Matilo (Leiden, the Nether-
lands). De Rijk takes the unique opportunity to tho-
roughly evaluate this extraordinary find in the same
light as the archaeological layers in which it was
retrieved, “possibly liminal and in sifu”. In this way,
de Rijk contributes to a better understanding on the
questions “if this helmet should be seen as a ritual
deposition” and “whether the concept of liminality
can be applied to the Matilo mask™.

The next contribution stays in the field of
contextual depositional analyses of archaeological
evidence, specifically discussing how remains of
arthropods (i.e., invertebrate insects and spiders)
can provide additional depositional information in
archaeological contexts. In his contribution, San-
der Aerts evaluates and elaborates upon Michael
Schiffer’s classic work Formation Processes of the
Archaeological Record and proposes a conceptual
model linking arthropods assemblages to cultural
formation processes, potentially leading to a better
understanding of stratigraphy and deposition by al-
lowing for the identification of “ ‘invisible’ strati-
graphies and functions”.
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In her article, Marie Kolbenstetter explo-
res the collection of molluscs and the production of
salt in the Gulf of Fonseca, bordering El Salvador,
Honduras and Nicaragua, from roughly 550 to 1200
CE. Based on several case studies from around the
Gulf, various economic models of procurement and
redistribution, including centralized production and
seasonal mobility, are put forward and tested. By
evaluating the traces of these economic activities,
Kolbenstetter gains a better understanding of the
regional pattern of economic activity and the eco-
nomic advantages that are offered by the Gulf of
Fonseca.

In the last contribution, Elena Cuijpers
evaluates the Greek site of Olynthus from a spatial
perspective. Using the exceptional preservation of
this site to her advantage, Cuijpers applies a range
of macro- and micro-scale space-syntax analyses to
examine the built and non-built environment and
manages to provide additional perspectives on the
seemingly well-known ”lively streets of Olynthus”,
specifically regarding matters of social activity, so-
cial control, privacy and movement through this ur-
ban environment.
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Abstract

Cemeteries from the Central and Late Middle Ages have not yet been studied extensively, even though
cemeteries can provide interesting information about societies. This study assesses patterns in the ways
that individuals were buried at the central medieval cemetery of Reusel (the Netherlands). It was examined
whether patterns in grave morphologies and distribution were different from burial practices in other me-
dieval cemeteries. In order to do this, the distribution of different grave morphologies and their orientation
were examined. Different grave morphologies appeared all over the cemetery, apart from the ladder grave-
type, which was restricted to the eastern part of the churchyard. Differentiation was also apparent in the
orientation of graves. One woman was buried in a priest-like position. Such patterns suggest that social
differences between individuals were expressed by burial in different parts of the cemetery, and by burial in
different types of graves and orientations. Furthermore, this study confirms the existence of local variation

in burial practices in this period.

Keywords

Central Middle Ages, graveyard, spatial analysis, North Brabant, burials

ntroduction

Archaeological research on ancient burials and

their context can give a great deal of informa-
tion about past societies (Effros 2003, 1-3).Pre-
historic cemeteries have been studied extensively,
since grave fields are among the best documented
and well-preserved features to learn about societies
from this period (Drenth and Lohof 2005, 433; Too-
rians 1998, 1-9). Cemeteries from the early medi-
eval period (the fifth to eighth centuries CE) have
seen much study as well, because the abundance of
grave goods in such burials (Effros 2003, 2; Theu-
ws and Van Haperen 2012, 163; Treffort 1996,
73) makes them relatively easy to date (Arts ef al.
2007, 41; Blair 2005, 240-1; Lefever et al. 1993,
179; Renfrew and Bahn 2012, 123-4). Cemeteries
from the Central and Late Middle Ages (around
CE 950 to 1500), however, are studied less, espe-
cially in the Netherlands (Arts et al. 2007, 58; Arts
2013a, 23; Theuws in press). As a result, knowledge

on funerary rituals and their social meaning in this
period is limited. Furthermore, local differences
in mortuary ritual are apparent (Blair 2005, 60-1;
Daniell 1997, viii). This means that one cannot
simply extrapolate knowledge about death rituals
from one location to another. Therefore, more re-
search on this subject is necessary to understand
social cultural religious values in past societies.

In order to contribute to the research on
medieval graveyards, the cemetery of Reusel, a
village in the southern part of the Netherlands, is
studied (fig. 1). This case study was chosen because
the cemetery was well-dated and well-document-
ed. This site has been excavated between 1995 and
1997 by the University of Amsterdam. The exca-
vation resulted in the recovery of the foundations
of three former churches: an early timber church,
followed by a Romanesque church to which a
tower was added later on, and eventually a gothic

2016  INTER-SECTION | VOLII I p.5
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church (fig. 2). Around and in these church foun-
dations, 492 graves and a series of other features
were found. The establishment date of the cemetery
is estimated to be in the second half of the tenth
century CE, based on radiocarbon dates. Most ex-
cavated graves are from the tenth to thirteenth cen-
tury, with some additions from later periods. The
chronology of the cemetery and churches was de-
termined based on stratigraphic relations and height
values (fig. 2). Burial started west of the timber
church and continued on the south-eastern side of
the church at the time of the Romanesque church.
When this part of the cemetery became crowded,
burial continued north and west of the church. In
this period, a tower was added to the western side
of the church. Eventually, the Romanesque church
was replaced by a larger gothic church, while burial
continued on the north-western side of this church.
A few graves were presumably constructed within
this church, although this is not entirely certain.

To find out to what extent differences be-
tween villages play a role in central medieval cem-
eteries, the graves and individuals at the cemetery
of Reusel were analysed in terms of time of buri-
al, location, orientation, morphology, sex and age.
Patterns that appeared were then compared to other
archaeological sites, and possible reasons for dif-
ferences in patterns were attested. This article high-
lights some aspects of this research. The complete
documentation of the research, including more de-
tails about the chronology of the cemetery, can be
found in Nater (2016).

Burial within the Christian religion during the
Central and Late Middle Ages

During the Central and Late Middle Ages, Christi-
anity became more and more institutionalised (Arts
et al. 2007, 27; Janssens 2011, 38). This had its im-
pact on all aspects of life, including burial practices,
for which regulations arose (Blair 2005, 463; Lauw-
ers 1997,318; Theuws and Van Haperen 2012, 165).
Being buried in a favourable place at the cemetery
was important, especially for high-status people
(Effros 1997, 5). Who was to be buried where, was
determined by the clergy (Treffort 1996, 188) or
by the deceased’s kinsmen (Boddington 1996, 69).

Several patterns of burial differentiation
are visible in medieval graveyards throughout Eu-
rope. People of very low status, such as criminals,
lepers, excommunicates and unbaptised neonates,
were often excluded from the communal graveyard
(Binski 1996, 56; Bourin and Durand 2000, 60;
Gilchrist 2012, 209; Lauwers 1997, 221-2; Mei-
er and Graham-Campbell 2013, 434). In the tenth
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Figure 1. Location of Reusel in the Netherlands.

century CE, burial inside the church was excep-
tional (Treffort 1996, 138). Children’s graves often
had their own part of the cemetery (Daniell 1997,
115; Gilchrist 2012, 205; Pinhasi and Bourbou
2008, 35; Saunders 2008, 120), sometimes under
the eavesdrop (Daniell 1997, 118; Treffort 1996,
147). Other favourable places were the east of the
church (Blair 2005, 471; Boddington 1996, 36-7;
Huijbers 2007, 409) or the southern, sunny side of
the church (Blair 2005, 471; Boddington 1996, 36-
7; Huijbers 2007, 409; Parker Pearson 1999, 14).

Apart from location, the morphology
of medieval graves is important. At most ceme-
teries, multiple types of grave structures appear
both above and below ground. In the later Mid-
dle Ages, burial in a shroud, without a coffin,
was very common (Bourin and Durand 2000, 60;
Gilchrist 2012, 200). However, in some cemeter-
ies, e.g. Aalst (Arts et al. 1998, 33) and Eindhoven
(Arts 2013b, 130) coffin burials were more com-
mon. Differences may be related to the period the
cemetery was in use or to the wealth of different
parishes (Binski 1996, 55; Gilchrist 2012, 200).

Another significant characteristic of Chris-
tian cemeteries is the orientation of the graves. Usu-
ally, people were buried with the head to the west
and the feet to the east. Since it was believed that
Jesus would one day arrive in the east, people bur-
ied with their heads to the west would be able to
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Figure 2. The phases of the churches and the graves, starting with a timber church, and followed by a Romanesque
church and a gothic church. Graves that could not be dated are not displayed

watch this sight (Augenti and Gilchrist 2011, 504; Bin-
ski 1996, 56; Daniell 1997, 148; Kok 2005, 67; Parker
Pearson 1999, 6). Priests had to watch their followers,
and were therefore buried the other way around (Arts
2013a, 30; Arts 2013b, 123; Arts and Nollen 2006, 88).

It is obvious that the location and morphology
of burials was important, not only for religious reasons
but also for social ones. However, parishes and ceme-
teries gave their own interpretation to general practices
and religious rules, which has resulted in local differ-
ences in burial practices. Such local differences com-
plicate interpretation of the meaning of such practices.

Methods: spatial analyses
Several analyses related to location were performed. In
order to be able to analyse certain parts of the ceme-

tery separately, the cemetery was divided into eleven
areas. Each part was chosen according to the bounda-
ries of the foundations of the churches, which had al-
ready divided the cemetery into separate parts (fig. 3).

To see which locations were most fa-
vourable for burial, the grave density is useful.
Therefore, the amount of graves per square metre
was determined for all parts of the cemetery. Sec-
ondly, the graves were filtered on grave morphol-
ogy, orientation, and sex and plotted on the map.

Four types of morphologies were distin-
guished (fig. 4): anthropomorphic, log coffin, timber
coffin, and ladder (coffin with open floor or coffin with
abier underneath it). Every grave was assigned to one of
these categories, or to the category unknown. The ori-
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Figure 3. The eleven areas into which the cemetery was divided.

Figure 4. The four types of containers. From left to right: anthropomorphic, log coffin ,timber coffin, and ladder grave.
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entation of the graves was determined by measuring
from the head to the feet of the skeleton. If a skele-
ton was preserved, it was attempted to estimate sex.

By plotting different traits on the cemetery
map, patterns can be discovered that may point to
special or different treatment of certain groups or
the development of the cemetery through time.

Results: spatial distribution of population densi-
ty, grave morphologies, orientation, and sex

People were buried everywhere around the church,
but the most striking aspect of the map is the con-
centration of graves in the area of the second
presbytery (table 1). The population density of
this area (3.19 graves/m?) is almost three times as
high as the average (1.23 graves/m?). Since some
of these graves are intersected by the presbytery, it
can be deduced that those graves predate the goth-
ic church. They were probably interred during the
period of the timber or Romanesque church. Also
notable is that there are hardly any people buried
intramurally. Stratification shows that most graves
that lie within the walls of the gothic church were
originally buried outside (Nater 2016, 63-68).

All types of graves were spread across
the cemetery, apart from the ladder coffins, which
were located only in the eastern part of the cemetery
(fig. 5). Orientation could be determined for only

39 percent of the graves, because many graves were
badly preserved. It turned out that most orientations
appear across the cemetery. Only three graves were
oriented from southwest to northeast, rather than
northwest to southeast. These are all located more
to the east and southeast of the church (fig. 6). One
of these was an older woman buried in a timber cof-
fin. The others could not be sexed or aged, and were
buried in an anthropomorphic and an unknown way.

The skeletons of 146 individuals were suf-
ficiently preserved to be studied. Estimation of sex
was possible in 63 individuals. When plotting the
sexes on the map, it appeared that men and women
were buried unsegregated (fig. 7). In the area en-
closed by the tower, females were buried right in
front of the church doors and in extension of these.
No males were recovered in this area, although most
skeletons in the tower could not be sexed. As far
as could be determined, the burials within the Ro-
manesque church were all male. Both sexes were
buried in all types of containers, apart from the lad-
der coffin, which was only used for males (fig. 8).

Discussion

There are several patterns visible within the cem-
etery of Reusel. The grave density in the area east
of the Romanesque church presbytery suggests that
this location was the most favourable place at the
cemetery (Blair 2005, 471; Boddington 1996, 36-

Area Amount of graves | Area (m?) | Graves/m?
Romanesque church 7 49.1 0.14
second pres. 114 35.7 3.19
third pres. 27 53.1 0.51
tower 27 27.2 0.99
northern transept 25 15.5 1.61
southern transept 39 39.9 0.98
southeast 23 76.4 0.30
south 124 343.9 0.36
northwest 71 105.9 0.67
north of first pres. 20 11.8 1.69
south of first pres. 15 6.2 2.42
total 492 764.7 1.23

Table 1.The amount of graves per area and the population density of every area.
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Figure 5. Map with pie charts displaying the relative amounts of grave types per area, and for the total.

Figure 6. The graves that were located with the head to the west (indicated in red). All other graves of which orientation
could be determined, are oriented from east to west.
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7; Huijbers 2007, 409). It is possible that this part
was reserved for people that were considered pious.

In general, males and females were buried
unsegregated. However, only males were buried
inside the Romanesque church. Perhaps females
could not be buried intramurally. In front of the
entrance of the Romanesque church, which is ex-
pected to be a humble, yet at the same time worthy,
place (Effros 1997, 22; Meier and Graham-Camp-
bell 2013, 436-7), only women were recovered.
It appears that this location was, for unknown rea-
sons, considered to be suitable for women, but the
result could also be due to the small sample size.

When it comes to the spatial distribution of
grave morphologies, the clustering of ladder graves
east of the Romanesque church presbytery is the most
remarkable. The ladder graves cluster in this favour-
able area, which suggests that this type of container
was reserved for specific people, possibly either the
clergy or wealthy laymen. It is noteworthy that this is
the only type of container in which only men appear
to be buried. Perhaps only certain males were consid-
ered suitable for such burials. Chronological analysis
shows that these graves were constructed throughout
most phases during the use of the cemetery. Ladder

57%

Legend

- male
- probable male

graves were only absent in the first and last phases (Na-
ter 2016, 93).The same variation in grave morphol-
ogies is visible from other archaeological cemetery
sites (Arts et al. 1998, 33; Lefever et al. 1993, 194),
although this clustering of ladder graves is unique.

The orientation of a grave can provide infor-
mation on burial ritual and the buried individual. At this
cemetery the majority of the graves is orientated rough-
ly from west to east, save three exceptions, which were
buried from east to west. This suggests that these ex-
ceptions were priests, for the reason mentioned in par-
agraph ‘Burial within the Christian religion during the
Central and Late Middle Ages’. This is also in accord-
ance with results from other archaeological sites (see for
examples: Rochtus 2015, 41-46). Because one of these
was a woman, it is possible that in Reusel, east to west
burial was not meant for priests only, contrary to the
common practice (e.g. Arts 2013a, 30; Arts 2013b, 123;
Arts and Nollen 2006, 88). It could also mean that this
society had progressive ideas about the roles of females,
or potentially that we are dealing with a nun. All of the
east-west burials were rather far from the church.

The surrounding graves are all orientated
from west to east. This suggests that there was no spe-
cific location to bury these people. However, there may

0 8m

53

- possible male o

B female

- probable female
- possible female
- indeterminate
l:‘ unknown

Figure 7. Map with pie charts displaying the relative amounts of males and females per area, and for the total.
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Figure 8. The amount of individuals buried in each con-
tainer, sorted per sex.

have been more burials from east to west than those
that were found, because determination of orientation
was not possible for all graves. Alternatively, it is pos-
sible that not much notice was given to the location
or orientation of burial. Yet, this would be surprising,
since several sources mention the importance of burial
locations in the Middle Ages (Binski 1996, 34; Daniell
1997, 79; Effros 1997, 4-5; Parker Pearson 1999, 14;
Treffort 1996, 153; 174). It seems more likely that peo-
ple were buried at certain locations and in certain ways
for a reason. This study suggests that there were small
differences in the treatments of males and females, and
clear differences in the popularity of different locations
around the church. Some practices in Reusel were in
accordance with those in other medieval societies, al-
though others were clearly different. It confirms the
existence of local variation in burial practices in this
period. Apparently, people from local communities
could, to a certain extent, give their own interpretation
to Christian rituals.

Conclusion

The study shows that several patterns appear in the
distribution of graves and individuals across the
cemetery. Some of these are similar to burial prac-
tices at other medieval sites, but some are different.
The most remarkable patterns are the following:
- The eastern side of the cemetery was the most
densely populated area. This is also the loca-
tion where almost all ladder coffins were found.
- Males and females were buried unsegregated.
Females were also buried in places that were con-
sidered important.

- All burials are approximately orientated from
west to east, except for three graves on the east-
ern side of the church, which are orientated from
east to west. At least one of these was a woman.

The aforementioned patterns suggest that
social differences between individuals were ex-
pressed by burial at different parts of the cemetery,
and by burial in different types of graves and ori-
entations. Only ladder coffins seem to have been
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reserved for particular people, and males and fe-
males were treated in a similar way. The cluster-
ing of ladder graves and the priest-like burial of
females is unlike practices from other medieval
cemeteries. The exact reasons for this variation are
difficult to grasp. They could be related to a variety
of reasons, including the period that the cemetery
was in use or the wealth of the village. Although
this study has answered some questions regard-
ing medieval burials in the south of the Nether-
lands, it also raises new ones. Future research will
help to acquire a better picture of medieval bur-
ial ritual, its social meaning, and local variations.
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Abstract

In Western Europe many Roman finds have been retrieved from wet locations. A possible explanation for
why these finds, often still useable, ended up there is the association of wet places with liminality. In this
article, the concept of liminality will first be elaborated with a focus on places that are in-between (cosmo-
logical) worlds, and that are both natural and artificial. In this regard, an example of the former is the river
Rhine, which formed a part of the Limes frontier (between the Roman world and everything else), while
the Corbulo channel may be seen as an example of the latter. In contrast to the majority of Roman helmets
found along the Lower Rhine Limes the Matilo mask was discovered during an excavation, which allows a
thorough analysis of its depositional context. Such finds, and the Matilo mask itself, have frequently been
interpreted as depositions by soldiers after their military service to thank the Gods for their protection. This
paper however, attempts to show that the interpretation of these ritual practices in terms of liminality is also
possible. As a consequence, interpretations of mask finds and contexts that are similar to that of the Matilo

mask might need to take liminality into consideration as well.

Keywords

Ritual deposition, Corbulo channel, Roman helmets, bronze mask, river finds.

ntroduction
IWet places have long been associated with rit-

uals: during the Bronze Age in the Low Coun-
tries weapons were deposited in rivers and bogs
while in the Roman period temple at Bath watery
contexts were used to ritually dispose of objects
(Fokkens and Fontijn 2013, 564; Kamash 2009,
230-232; Nicolay 2007, 124). Nevertheless, a con-
structed sanctuary does not seem to have been need-
ed to perform rituals, so long as the location was
considered to be extraordinary (Derks 1998, 132).
Another respect in which depositions in wet places
differ from rituals in built sanctuaries is that the ob-
jects could not be retrieved anymore, they seem to
disappear, and become invisible as they submerge
(Cousins 2014, 61; Kamash 2009, 232). Water can
be in both a natural or man-made (i.e. artificial) sit-
uation despite being intrinsically natural and it is
this fuzziness of natures which is of importance for
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liminality, with which wet places are often associat-
ed (Cousins 2014, 60-61; Kamash 2009, 230). This
concept was described by Thomassen (2015, 40) as
follows:

“Liminality involves the experience of inbetween-
ness itself, as well as how exactly that experience is
shaped and structured anew as subjects and collec-
tivities move through the in-between, try to

overcome it, and leave it behind-with a difference”

A place can therefore be considered liminal when
it is in-between two spaces or worlds (Kamash
2009, 230; Thomassen 2015, 40; 48). These spaces
and worlds can be both cosmological and worldly.
And, because of the ever changing nature of water it
has been argued that it was seen as a cosmological
border between worlds (Fontijn 2002, 64; Kamash
2009, 226-230).
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Figure 1. A plan of the castellum Matilo with trench number three marked by the black rectangle, dark blue marks the
contour of the fort, and the Corbulo channel is marked by the light blue area (Courtesy of J. de Bruin).

Along the Lower Rhine Limes many Ro-
man military objects have been found in rivers
(Nicolay 2007, 124). It has been suggested that
these objects were offered by Roman soldiers in
rites of passage to Gods in return for their safety
(Nicolay 2007, 181; Roymans 1996, 32). How-
ever, no direct evidence for this explanation has
been found, indicating that other interpretations
of these finds can be just as valid.

Around the first century AD the river
Rhine in the Low Countries formed the Limes,
the border between the Roman world and every-
thing else. In the Roman period this was known
as orbis terrarium and terra incognita (Hazen-
berg 2000, 7; Nicolet 1991 in Driessen 2007, 41).
Considering the nature of the Dutch Rhine it is
possible that liminality was of importance for the
potentially ritual depositions along these fron-
tiers.

Three near complete Roman cavalry hel-
mets were found in in the Lower Rhine Limes
region. One of these finds, the mask from Matilo
near Leiden, was found during the excavation of
the Corbulo channel (which from 50 CE onwards
connected the Meuse and Rhine) (fig. 1) while the
other two Roman helmets from Bodegraven and
Woerden were dredged up from the Rhine (Hazen-
berg 2000, 36; Klumbach 1974, 54; Van Enckevort
and Hazenberg 1997, 38; Vos et al. 2010, 113). Be-
cause the Matilo mask is thus far the only helmet
with a clear archaeological context it provides the
unique opportunity to study a possible deposition
of a Roman military object found in a wet, possibly
liminal and in situ, context.

This article will answer the research question
whether the concept of liminality can be applied to the
Matilo mask. However, to answer the research ques-
tion first the sub question whether the Matilo mask
was a ritual deposition will need to be answered.
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Figure 2. The Matilo mask (Photo courtesy of © National Museum of Antiquities, Leiden).

Research methodology

To answer the research question, the character of
this possible deposition will be examined. This is
done by describing the mask, the stratigraphy of its
find location, and by discussing the items that are
associated with the mask. If the results are indic-
ative of a deposition of the Matilo mask, then this
might be explicable by the concept of liminality.

From the comprehensive description of
all finds, associated with the Matilo mask, by de
Rijk (2015) a selection will be made for material
culture categories that are indicative of potentially
ritualistic finds (cf. Martens 2004, 132-148). Yet, as
is stated by Hill (1995, 125) all archaeological ma-
terial is special, because it has escaped the normal
processes of destruction. That is why all the finds
associated with the mask are presented in a table as
well. The find categories comprise ceramics, animal
bones, and metal finds, materials which have also
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frequently been found in ritual deposits in the Mid-
dle-Dutch river area (cf. Nicolay 2007, 85; cf. Roy-
mans 1990, 77-80). Ceramics with graffiti are dis-
cussed to discover whether they convey information
about the nature of the cavalry mask. In this article
the specific pottery types will not be related to ritual
activity, as was done by Martens (2004, 133), but
the specifically dateable ceramics will be used to see
if the material from the mask layer is contemporary
with the mask. Horse bones are discussed because
these were interpreted as a part of a ritual, and be-
cause horse bones have often been found in Roman
ritual deposits (Lauwerier and Robeerst 1998, 23;
Martens 2004, 139). Lastly, metal finds are also pre-
sented, since in the Roman period metal was often
reused (Roest 1994, 154-158). Bronze objects (e.g.
helmets), coins, and iron objects (e.g. weapons) are
also frequently part of Roman ritual deposits (Mar-
tens 2004, 142-144; Nicolay 2007, 85; Roymans
1990, 77-80). Therefore, it would be remarkable if
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Figure 3. The excavation drawings of the west profile, and level six and seven. The red dots mark the find spot of the
mask (upper left: west profile; upper right: level seven; below: level six). One square is equal to 20 centimetres (After
Erfgoed Leiden en Omstreken).

all these potentially reusable metal finds would have
been discarded or lost.

Description of the Matilo mask

The Matilo mask is made of bronze that was
hammered and chased into a face with a
Hellenistic masculine expression and hairdo
(Hazenberg 1997, 38-39). There are holes on the
sides of the face beneath the slightly protruding
ears, in the eyes, mouth and nose (fig. 2). A
hinge is located in the middle of the helmet.

The morphological features of the face and
hairdo of the mask point towards the Alexander
type and only a few of these masks have been
found (Hazenberg 1997,38-39). Using Robinson’s
typology the mask can be characterized as a type
D parade helmet, which dates to the first and
second century CE (Robinson 1975, 118).

Lastly, the hinge of the mask was broken
(fig. 2), indicating that the mask was broken from
its helmet, but it is unclear if this happened before

or after deposition.

Build-up of the Corbulo channel at the find-
location

The find spot of the mask in the Corbulo channel
is situated between the vicus and castellum, near a
revetment and a bridge (fig. 1). The mask was found
in the lowest and oldest fill of the channel (in trench
three of the 1996 excavation), which was interpret-
ed as ‘stirred’ soil (fig. 3; Van Enckevort and Ha-
zenberg 1997, 38). Based on the ceramic and metal
finds the mask layer can be dated between 75 and
150 CE, coinciding with the previously mentioned
date of the mask (De Rijk 2015, 41). This mask lay-
er constituted level six and seven in the excavation
(fig. 3). It is possible that the mask ended up there
as a result of erosion, before the dump layer that
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covered the mask layer had formed. However, the
currents in this part of the channel were probably not
very strong (cf. Hazenberg 2000, 36). And, also on
top of the dump layer there are other alternating clay/
sand and dump layers (fig. 3).

Another argument for the interpretation
that the mask purposely ended up in the mask lay-

er, in the same period as the other objects, is that
articulated horse bones were found in the same
layer (Lauwerier and Robeerst 1998, 21). If ta-
phonomical processes were the reason for the ac-
cumulation of these finds, it would be improbable
to find articulated horse bones.

Vlak 6 Velddeterminatie Vlak 6 Velddeterminatie Vl7ak Velddeterminatie
Rand Masker Rand
zone laag zone
406 htm 402 bew hout 526 | zeefmonster
415 htm 403 paardenhoofd 569 | htm
420 htm Eik 404 htm 603 | htm
. Bronzen knopspijkers en hol/bol
421 htm Eik 405 bew ht 631 | Vormige knogpgr{
422 htm Eik 408 htm 632 | chv bronzenplaatjes
423 htm Eik 410 htm 633 | 3 benen speelschijven met tekst!
. 6 half bolvormige glaspasta
424 htm Eik 411 htm 634 | speelschijven sesmp
425 htm Eik 412 htm 635 | 4 fibulea/ 3 draad / 1 kap fib
426 htm Eik 413 htm 636 | 8 () ringen (1 met hanger)
427 htm Eik 414 | htm 637 | &0 ringen (1 met gem. 1 met zand?
7 speelschijfjes (versierd) met
429 aw bot 416 htm 638 aanhechtingspen(?)
aw bot (uitspit . .
487 stortlaag besch 6) 417 htm 639 | 2 fragm olielampjes
489 aw/bot uitspit 418 htm 640 | 1 meloen(?) Kraal
490 stylus 419 htm 641 | 2ijzen 1 bronzen stylus
2 bronzen bolknoppen met
512 htm 428 | aw bot 642 | Lnoaanhechting -
517 htm 430 schoenleer(?) 643 | 1 onbeschreven? Naamplaatje (brons)
530 htm 431 boothaak(?)/ijspik 644 | diverse bronzen voorwerpen
531 httm 486 gzvrﬁgtlggpit uitzeef/ | 645 | afoebroken breinaald(?) (been)
532 htm 491 handdissel 646 | bronzen naainaald (gebroken oog)
533 ijzeren mes uitspit 496 aw/bot enz uitspit 647 | zilveren munt
1 la luna(?) Hanger en 1 deksel of
508 htm 648 doosje hanger
509 htm 649 | brons diversen naald/ hanger/knopspeld
510 htm 650 | 2 bronzen scharnierplaatjes?
532 htm 651 | 1 muntje (republiek)
534 fib 652 | munt
ijz mesje (chirurgen
535 mesie) 653 | munt
536 ijz roset 654 | munt
aw bot met leer glas
38 | uitspit/kraal 655 | munt
brons gezichtsmasker
625 10 mgtspit 656 | munt
657 | munt
658 | munt
659 | munt
660 | diverse pennen. W.O. 1 been
661 | lood 3 vislood/gewicht/smelt fragm

Table 1. An overview of the finds that are associated with the Matilo mask (After De Rijk 2015, 59-66).
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Vl‘f‘k Velddeterminatie Vlg‘k Velddeterminatie Velddeterminatie
Rand Masker
zone laag
429 aw bot 402 bew hout zeefmonster
aw bot (uitspit Bronzen knopspijkers en hol/bol
487 stortlaag besch 6) 403 paardenhoofd vormige knoppen
489 aw/bot uitspit 405 bew ht chv bronzenplaatjes
490 stylus 428 aw bot 3 benen speelschijven met tekst!
533 ijzeren mes uitspit 430 schoenleer(?) gplézéllfsé)}(l)ili\\//(;;mige glaspasta
431 boothaak(?)/ijspik 4 fibulea/ 3 draad / 1 kap fib
486 :;véllg(l)t]‘}il;;spit uit zeef/ 8 () ringen (1 met hanger)
i 3 () ringen (1 met gem, 1 met zand?
491 handdissel Gem 1%/ersierd g
o 7 speelschijfjes (versierd) met
496 aw/bot enz uitspit aanhechtingspen(?)
534 fib 2 fragm olielampjes
535 lee;rilg)sje (chirurgen 1 meloen(?) Kraal
536 ijz roset 2 ijz en 1 bronzen stylus
538 aw bot met leer glas 2 bronzen bolknoppen met
uitspit/kraal ringaanhechting
625 gf?gsu%iéli(t:htsmasker 1 onbeschreven? Naamplaatje (brons)

diverse bronzen voorwerpen

afgebroken breinaald(?) (been)

bronzen naainaald (gebroken oog)

zilveren munt

1 la luna(?) Hanger en 1 deksel of
doosje hanger

brons diversen naald/hanger/knopspeld

2 bronzen scharnierplaatjes?

1 muntje (republiek)

munt

munt

munt

munt

munt

munt

munt

munt

diverse pennen. W.O. 1 been

lood 3 vislood/gewicht/smelt fragm

Additional finds from the mask layer
All finds from the mask layer are presented in table 1.

Among the ceramics is a sherd with a graffito on
it that says ‘VBERNI X’ which was interpreted
as contubernium X, number ten of the smallest
military unit (De Bruin 2000, 67). The metal
assemblage also contained jewellery (among
which a ring inscribed with ‘AVE AMMA’ which
was possibly dedicated to a local goddess), parts
of weapons, horse gear, and coins (De Rijk 2015,
66; Hazenberg 2000, 53). The majority of the

horse gear, nine complete fibulae, and a votive
plaque (with an inscription) were found in trench
three (De Bruin 2000, 67). Furthermore, of the
118 coins that were found in the entire excavation
69 coins (some unworn) were found in this trench
(Brandenburgh and Hessing 2005, 25; De Bruin
2000, 67; 71). It is also worth mentioning that 8
out of the 13 coins of Trajan (dating between 97
and 111 CE within the range of the mask date)
were found in the same trench (De Bruin 2000,
71; Prins and Polak 2009, 3).
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Discussion

The Channel of Corbulo itself, while directly flowing into
the Rhine next to Matilo, may not have been a Roman
world border, but it can be argued that it was a liminal
border in-between cosmological worlds. The mask was
taken out of use by depositing it in a place where it could
not be retrieved or seen anymore (cf. Cousins 2014, 61;
cf. Kamash 2009, 232). On top of that the Corbulo chan-
nel was a converted natural waterway, meaning that the
fuzziness whether it was seen as natural or artificial was
connected to the deposition as well (cf. Cousins 2014;
6061). Therefore, an explanation for a ritual deposition
of the Matilo mask and the associated finds in terms of
liminality seems plausible. The channel, being a liminal
space, would have functioned as an extraordinary place
between (cosmological) worlds, where objects could be
offered or ‘move through the in-between and leave it be-
hind with a difference’ (cf. Derks 1998, 132; cf. Fokkens
and Fontijn 2013, 564; cf. Kamash 2009, 230-232; cf.
Nicolay 2007, 124; cf. Thomassen 2015, 40).

The mask was found at the bottom of the chan-
nel (fig. 2). A couple of meters away from the mask,
heavily chopped articulated horse bones were found that
belonged to two horses (Lauwerier and Robeerst 1998,
22).In addition, the skull of a horse was found. Research
on this skull revealed that the horse was decapitated and
that the chopping of the other bones was not done for
functional butchering reasons (Lauwerier and Robeerst
1998, 13; 22). The bones of a leg were found together,
while normally these bones would disperse after butch-
ery (Lauwerier and Robeerst 1998, 21). Thus, Lauwerier
and Robeerst (1998, 23) propose that a ritual following
the pars pro toto principle had taken place: the parts of
the horses representing entire animals. Especially when
it comes to the horse skull, the ritual resembles the find
of the mask: both horseman and horse are represented
by the facial area. The mask was broken off its helmet
and the horseman had armour which was not found ei-
ther: both are arguments for a pars pro toto explanation
of the ritual. However, the incomplete state of the mask
might as well have been a reason for its discard. Still,
the mask and horse bones differ in another respect: the
individual parts of the horse skeleton were destroyed on
purpose, whereas the mask was not (cf. Lauwerier and
Robeerst 1998, 23; fig. 2). The act of damaging an object
has long been perceived to signal the end of its use or
meaning (i.e. ritual killing). Nevertheless, recent work
on broken objects shows that is possible that fragment-
ed finds served new purposes and embodied the whole
(Croxford 2003, 82-83; 93). The same might apply to
these fragmented finds which had now become part of a
ritual, possibly serving a new purpose.

Considering the horse bones were classified as
ritual and that many finds from the mask layer like the
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weapons, horse gear, and coins have often been found
in ritual deposits it can be argued that it is possible that
(at least a part) of the find assemblage was deposited in
the channel in a ritual (cf. Martens 2004, 142-144; cf.
Nicolay 2007, 85; cf. Roymans 1990, 77-80).

Furthermore, the rarity of mask finds and the
mask’s value also point to a ritual deposition (cf. Hazen-
berg 1997, 38-39). Since, the context date matches the
mask date the Matilo mask was removed from the world
in a period in which it was still in common use, indi-
cating the mask (with a repaired hinge) could have still
served its original purpose. And, because the find context
of the mask is likely to be unimpaired based on the artic-
ulated horse bones, suggesting the finds did not end up
in the channel by chance, it is possible to interpret these
finds as having been ritually deposited in a liminal place
(cf. Lauwerier and Robeerst 1998, 21).

Conclusion

The coincidence of the dating range of the Matilo mask
and associated finds, the rarity of the mask, the ritual
deposition of the horse bones, the other potentially ritual
finds, and the undisturbed context of the Matilo mask all
make it plausible that the mask was deposited in the Cor-
bulo channel as a ritual action.

The finds from the mask layer and the mask
itself appear to have been deliberately deposited. As lim-
inality can be attributed to the Corbulo channel this may
have been sufficient reason to render the channel suitable
as an extraordinary place for depositions. Although this
explanation in terms of liminality and the current model,
in which soldiers offered equipment in rites of passage
to Gods in return for their safety, are not mutually exclu-
sive, it can be seen as an alternative or complementary
interpretation.

In future archaeological research on Ro-
man wet contexts it is important to be more cau-
tious when interpreting the find categories, which
were discussed in this article, as normal waste. And,
it seems liminality might be needed as an addition-
al dimension to explain why depositions of Roman
helmets took place in wet contexts along the Limes.
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Abstract

Archaeologists encounter cultural deposits on a daily basis. One possible method for demonstrating for-
mation processes, and potential contextual re-positioning of particular deposits is by looking at arthropod
remains. Many members of this phylum are likely to be preserved in the archaeological record due to their
sturdy chitinous exoskeletons. They are highly abundant in practically any habitat, which makes them
very suitable for formational reconstructions. This article proposes a conceptual model to link arthropod
assemblages to cultural formation processes. By defining the systemic contexts as domestic, peridomestic
and natural, and the archaeological context as an urban archaeological pit containing waste, the move-
ment of deposits can be traced through the ecological implications of the present arthropod remains. The
distance between the original systemic context and the archaeological context defines four different sub-
assemblages. These are then further divided into groups that show the relationship with human activities
to separate the natural from the cultural formation process and indicate the type of deposit based on sy-
nanthropicity. Furthermore, a number of niche groups are distinguished to indicate the material contents
and characteristics of a deposit. Reconstructing the origins and characteristics of these deposits allow
for a better understanding of site formations and the functions of pits. Especially when there is no visible
stratigraphic succession at the time of excavation, high resolution ecological information can shed light on
the stratigraphy of a pit.

Keywords
archaeoentomology, insects, synanthropic species, cultural formation processes, systemic contexts

ntroduction

At the base of the interpretation of archaeolog-

ical features lies the understanding of their for-
mation and taphonomy. These processes are either
of cultural or natural cause, and can be referred to
as C-Transforms and N-Transforms (Schiffer 1987),
which can be very difficult to pinpoint. In many fea-

tures there is an accumulation of deposits from dif-
ferent origins, which may result in a stratigraphy that
is not clearly visible. This makes an interpretation of
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these features in the field difficult, if not impossible
at times. The less ‘attractive’ a feature is, the less at-
tention it would get due to limitations in budget and
time. Especially pits that contain rubbish or sewage
are likely to be overlooked (Smith 2013, 526). This is
unfortunate, as the identification of these cultural de-
posits can provide many insights into activities such
as waste-management, consumption patterns, house
maintenance, (personal) hygiene, but furthermore on
the successive uses of a feature.
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Whether cultural or natural, it is likely that arthro-
pods are silent witnesses that hitchhiked along with
the deposits. Arthropods, like beetles and mites, are
largely abundant in any habitat (Robinson 1996, 5).
Their sturdy chitinous exoskeletons allow them to
be preserved in the archaeological record. The use of
these remains and their ecological implications are a
useful way to separate the cultural from the natural
formation processes, but they are often neglected in
archaeological research (Elias 2010). In the search
for anthropogenic activities, those arthropods that
are known to interact with and benefit from humans
and man-made environments form great indicators.
These species are called synanthropes. For example,
the grain weevil Sitophilus granarius cannot survive
without indoor stored grains (King ez al. 2014), and
forms an indication for grain storage, consumption
and waste-disposal.

Using ecofacts, or ‘culturally relevant
nonartifactual data’ (Binford 1964, 432), as indi-
cators for C-transforms is in sharp contrast with
Schiffer’s pioneering work on formation processes,
where he considers ecofacts solely as natural forma-
tion processes (Schiffer 1987,290-291). Since then,
people have argued against this, showing that eco-
fact assemblages can well be a cultural formation
process (Welinder 1991). The aim of this article is
not to define which arthropod groups are indica

tors for a certain activity or feature as with indica-
tor packages (sensu Kenward and Hall 1997), nor
to describe species associations from urban deposits
like Carrott and Kenward (2001) have done, but to
create a preliminary arthropod-based model for un-
derstanding cultural formation processes, using an
urban archaeological rubbish/cesspit as example.
Urban in this sense refers to a human society where
people occupy permanent domestic dwellings, with
properties linked to those dwellings.

The trajectory of a deposit from the con-
text of origin to the moment of final deposition can
be described as the transition from systemic to ar-
chaeological context (sensu Schiffer 1972). In the
example of the rubbish/cesspit, this feature is con-
sidered the archaeological context, and the concep-
tual systemic contexts are defined using concepts as
described in Robinson’s work on urban entomolo-
gy. Conceptual systemic origins and synanthropic-
ity are used to make cultural formation processes
visible, by a number of subdivisions of the overall
arthropod assemblage.

Between natural and cultural formation processes:
defining systemic and archaeological contexts

The difference between a natural and a cultural forma-
tion process lies in the movement from the systemic to
the archaeological context. In order to define move-

Non Local Local
Natural Peridomestic Domestic Peridomestic Natural
Tertiary Sub- Tertiary Sub- Secondary Sub- Secondary Sub- Secondary Sub-
Assemblage Assemblage Assemblage Assemblage Assemblage
Primary Sub- | | Primary Sub-
Assemblage Assemblage
Quaternary Sub-
Assemblage
B3l
ot

Figure 1. Representation of the sub-assemblages and their trajectories from systemic contexts of origin towards the

archaeological context.
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ment, i.e. a transform, the contexts need to be de-
fined. Robinson (1996, 85-88) distinguishes a do-
mestic, peridomestic and natural environment. For
practical purposes, the peridomestic and natural ar-
eas here are subdivided into a local and a non-local
area, to distinguish autochthonous from alloch

thonous taxa (figure 1). The domestic area is the lo-
cal dwelling that is attached to the local peridomes-
tic area. A house in an urban setting would have a
property where activities take place that are linked
to those in the home. For example, food prepara-
tion and consumption results in waste that may be
deposited in features in the garden. There are many
possible peridomestic features, such as a vegetable
plot or a cesspit, or buildings such as stables, which
are never domestic dwellings themselves. The lo-
cal natural area encompasses the natural features in
close proximity to or overlapping the peridomestic
area. The non-local natural area is located else-
where, and may be represented through imported

All movements from/between systemic contexts moving towards
the archaeological context

Local Domestic
Systemic Context

Non- Local
Peridomestic
Systemic Context

Local Peridomestic
Systemic Context
Non-Local Natural
Systemic Context
Local Natural
Systemic Context
Local Domestic
Systemic Context
Local Peridomestic
Systemic Context

Local Natural
Systemic Context

Peridomestic
Archaeological
Context (pit)

Contamination

N-Transforms

Non- Local
Peridomestic
Systemic Context

Peridomestic
Archaeological
Context (pit)

Non-Local Natural
Systemic Context

Contamination

C-Transforms

Local Domestic
Systemic Context

Non- Local
Peridomestic
Systemic Context

Non-Local Natural
Systemic Context

Local Peridomestic
| Systemic Context
Local Natural

Systemic Context

Peridomestic
Archaeological
Context (pit)

i

Contamination

Figure 2. Assemblage movement from and between sys-
temic contexts towards deposition and the distinction
between N- and C-transforms.
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natural resources. The non-local peridomestic area
is any peridomestic area not directly attached to the
home, and may be represented through imported
cultivated resources. These make up five conceptual
systemic contexts, while the archaeological context
is the waste- or cesspit, a peridomestic feature. The
possible movement of arthropods, whether as indi-
viduals or within a deposit, between these systemic
contexts towards deposition is represented in figure
2, also showing the different trajectories of N- and
C-transforms.

The assemblage movement from and be-
tween the systemic contexts will ultimately result in
deposition in the archaeological context. Therefore,
the arthropod assemblage of a pit is an accumu-
lated mixture of assemblages. In order to separate
these, the overall assemblage is subdivided into four
sub-assemblages.

Sub-assemblages: a division based on systemic
context origin

Separating species communities allows for a better
understanding of a deposit, but it will also make
interpretation of the relative abundance of species
possible, as there may have been a natural or anthro-
pogenic selective process that resulted in over- or
underrepresentation of species. Dumping a wee-
vil-infested bag of grain into a pit will make a vast
majority of the sample grain weevil, while this is
solely based on one event, possibly blurring out
other less abundant species. Although it is useful to
identify an event, the superabundance of a taxonom-
ic group might overshadow the ecological implica-
tions of smaller groups, for example statistically or
in a visual representation.

The four sub-assemblages are based on
the original systemic contexts, and have travelled a
certain relative distance before deposition. Faunas
originating from a non-local source need to pass
through the local area before reaching the archaeo-
logical context (figure 1). The sub-assemblages are
subdivided into synanthropic and natural groups,
showing what the relationship in regards to human
activity is. In a local systemic context, the ecologi-
cal implications of taxa can indicate the intermedi-
ate actor of deposition, either a natural cause or an
anthropogenic one for synanthropic taxa. This does
not necessarily account for non-local faunas because
a direct importation from a non-local source to the
local peridomestic area is likely to be an anthropo-
genic activity. The sub-assemblages with ecological
groups and the depositional implications is given in
table 1.
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Sub-assemblage

Synanthropicity

Depositional implication

Primary sub-assemblage Synanthropic

Independently deposited

due to attractive circum-

stances in and around the
archaeological context.

Natural

Independently deposited,
but incidentally.

Secondary sub-assemblage | Synanthropic

Deposited through an
anthropogenic activity.

Natural

Deposited through a
natural activity.

Tertiary sub-assemblage Synanthropic

Deposited through
anthropogenic activity with
a minimum of one previous
systemic context.

Natural

Deposited through
anthropogenic activity with
a minimum of one previous
systemic context.

Quaternary sub-assemblage

Contamination from
neighbouring sediments /
deposits and modern faunas.

Table 1. An overview of the four sub-assemblages with the depositional implications of the synanthropic and natural

groups.

The primary sub-assemblage encompass-
es all taxa that have independently deposited them-
selves. This is the fauna that was effectively alive at
the time of deposition. The synanthropic group in-
cludes the fauna that was attracted to specific circum-
stances in and around the pit at the time. This forms
an indication of the presence of certain materials in a
specific state, such as water, carrion, or excrements.
The natural group deposited itself by accident, mean-
ing that there are no beneficial factors for them, with
the pit becoming their death trap. This group can be
considered background fauna (sensu Kenward 1978)
from the local natural area, like carabid beetles that
wandered into a cesspit.

The secondary sub-assemblage indicates
that there is either a natural or anthropogenic inter-
mediary depositional actor between the systemic and
archaeological context on a local level. The taxa in
this sub-assemblage are not necessarily alive during
deposition or able to survive inside the archaeologi-
cal context. The synanthropic group includes the taxa
that are either moved from their systemic context in
the domestic or peridomestic area by anthropogenic

action, for example the disposal of straw flooring. All
other deposits which have occurred without involve-
ment of people are included in the natural group, such
as arthropods deposited through illuviation or bird
pellets (Kenward 1978, 7).

The tertiary sub-assemblage encompass-
es the taxa that were imported from a non-local
natural or peridomestic source. These deposits have
had at least one intermediary systemic context.
Both the synanthropic group and the natural group
would have been imported by humans, before being
brought into the (peri-)domestic area, as migrating
faunas from a non-local natural source would be-
come part of a local area first. These natural fau-
nas could only be differentiated from one another if
the ecological circumstances differ greatly, for ex-
ample through niche modelling. The synanthropic
group is likely to include agricultural pests, being
imported along with fresh produce from a non-local
peridomestic source. The natural group could con-
tain either intentionally or unintentionally imported
arthropods from a natural source through anthropo-
genic activity. Intentionally imported taxa could in-
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clude edible crustaceans, whilst the unintentionally
imported taxa could be any species that lived or are
living in or on imported natural resources (Kenward
1978, 11-12). This could be inhabitants of imported
wood, but also older sub-fossils present in peat.

The quaternary sub-assemblage represents
contamination in the form of remains from neigh-
bouring deposits or sediments, or modern arthro-
pods. This assemblage may not hold information
on the past environment or human actions, but may
originate from other contexts, for example due to
the collapse of a wall or mixing due to flooding, or a
more recent taphonomical process, such as plough-
ing, and became part of the current archaeological
context.

Visibility of C-transforms through synanthropes:
commensals and pests

Biological and ecological data is needed to trace
the meaning of the sub-assemblages. Synanthropic
species and communities have proven useful to re-
construct human activities (King 2014, Forbes and
Milek 2014). However, in separating the natural
from the cultural formation processes in a pit that
forms an accumulation of deposits, understanding
synanthropic ecologies and species associations
is a helpful aid. The applicability and potential of
synanthropic ecological data to determine specific
anthropogenic actions is presented in a case study
on Icelandic turf buildings (Forbes and Milek 2014,
197-198). Nowadays, insect ecological data can
be easily accessed through the BugsCEP database,
which is still being improved (Buckland 2014).

On a somewhat larger ecological scale than
species communities, a differentiation is made be-
tween commensals and pests. The commensals are
those synanthropes that benefit from man-made en-
vironments without causing any harm or nuisance.
If humans deposit their cess in the back of the gar-
den, any dung beetles that may be attracted to that
will not have any negative influence on the people’s
daily lives. Pests on the other hand do inflict damage
on humans directly, to their food resources or pos-
sessions (Robinson 1996, 56). The more stenotopic,
or confined to a small range or environmental con-
ditions, the present species are, the more detailed
the information is that we can retrieve from the
remains. The aforementioned Sitophilus granarius
can only thrive on stored grains, while the blind and
wingless beetle Aglenus brunneus has been found
in different anthropogenic habitats with organic
components (Kenward 1975, Buckland ez al. 2009).
Many Staphylinidae beetles are likely to occur in
human environments to hunt other arthropods, but
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are eurytopic and unsuitable for the reconstruction
and differentiation of deposits (Kenward 1978, 5-6).
Also peridomestic pests can be encountered (Rob-
inson 1996), feeding on crops or occurring on live-
stock as parasites. Parasites do not directly affect the
produce, but can be a nuisance to their hosts. Some
are seemingly peridomestic, such as Damalina ovis
or the sheep louse, forming an indicator for the pres-
ence of sheep, whilst D. bovis points archaeologists
in the direction of cattle presence (Smith 2012, 55-
56). Correct interpretation is not too easy, as these
species are more likely to have occurred on the
hides than on the animals themselves (Smith 2012,
55-56). Although these are then not an indication
for the presence of live animals, they can form an
indication for the processing of hides and carcasses,
possibly in the domestic area.

The commensals and pests are all part of
larger communities, which may or may not be ob-
served in the archaeological record, depending on
the selective process of deposition and over- or
underrepresentation as well as post-depositional
taphonomic processes. Figure 3 gives examples of
such faunal groups, as can be observed in waste/
cesspits and where they would fit in the grand
scheme of deposit origins.

Archaeological applicability and future pros-
pects

Understanding depositional trajectories allows un-
derstanding of ‘invisible’ stratigraphies and func-
tions. A pit may have gone through successive
phases of use during its life-span on which arthro-
pod remains can shed new light. Also, as a part of an
interdisciplinary research, it can be of aid to simply
reconstruct the function of a pit in the first place.
The identification of features in the field is not al-
ways done correctly, for which manure pits as found
in Dutch medieval contexts form a great example. A
vast number of relatively shallow, rectangular fea-
tures with organic fillings are described as manure
pits, but differ greatly in arthropod composition
(Aerts, in prep.), thus indicating different charac-
teristics and function. Interpreting and describing
manure pits as seemingly uniform has caused con-
fusion, but can be avoided through a more in-depth
analysis (Aerts, in prep.). An interdisciplinary spe-
cialist study would help prevent such misinterpreta-
tions from seeping into the academic and grey liter-
ature, allowing archaeologists to do better research.
It provides researchers with a more objective toolkit
to interpret features. Arthropod remains can indicate
the importation of resources, and which materials
were discarded, how and where. They can help
understand in what state the deposited materials
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Figure 3. The overall proposed subdivisions of an arthropod assemblage.

were at the time of deposition, and explain why
they were discarded. It can also provide informa-
tion on the circumstances under which this hap-
pened, what the state of the feature was, for ex-
ample open, closed, waterlogged or dry. Specific
faunas can help to place a feature in a wider en-
vironmental context and understand its taphono-
my. Overlaps in systemic contexts and ecological
ranges of the arthropods will form limitations to
some extent, and need to be dealt with cautiously
through the correct use of modern habitat data.
Ecological niche modelling can be a useful tool,
if we can statistically deal with the differences
in representation of taxa from different origins.
It would be a step closer to a better understand-
ing of our archaeological features, and a step
towards a more fine-tuned cooperation between
fieldwork and lab work.

Conclusion

This article has shown on the basis of a conceptual
model that it is possible to trace deposit movement
from systemic to archaeological context through
arthropod remains, and how these movements in-
dicate formation processes. It has also shown that
synanthropicity is a way to differentiate the natural
from the cultural transforms, as well as utilising ar-
thropod ecologies to distinguish allochthonous from
autochthonous faunas.

Pinpointing cultural formation processes
through arthropods does not only refute Schiffer’s
theory that ecofacts are only indicators of natural
formation processes, but it also has a practical appli-
cability. Tracing C-transforms provides information
on the anthropogenic (successive) uses and impact
on an archaeological feature. This implies more pre-
cise interpretations of archaeological features and
better (future) research by studying insects, arach-
nids and other arthropods.
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Abstract

Using case studies from El Salvador, Honduras and Nicaragua, this article discusses the collection of mol-
luscs and the production of salt in the Gulf of Fonseca in the Late Classic and Early Postclassic. Based on
the case studies, different models of procurement and redistribution are presented: specialized in-settlement
production, centralized production and redistribution, and, finally, procurement and redistribution through
seasonal mobility. These models are used to discuss the technical traditions associated with the foraging of
resources, and furthermore used to present hypotheses on how the challenge was met in different localities.
In this perspective, I explore the advantages of the Gulf region for economic activities. I also discuss the
role of the environment for foraging techniques and distribution practices.

This article relates directly to other ethnoarchaeological and archaeological salt studies from neighbou-
ring areas. Moreover, it aims to present compiled information from three countries to give a regional over-

view as a first step towards the documentation of the Gulf of Fonseca as an entity.

Keywords

Seasonality; Central America; sal cocida; procurement strategies; briquetage

ntroduction
IToday, one rarely considers the origins of the

salt they consume on a daily basis. Yet, in the
past, salt extraction was a laborious activity and con-
trol over the best salt sources would have been high-
ly valued (Andrews 1983). This phenomenon can
be observed in the archaeological record through-
out the world (i.e. Adshead 1992, 20; Baudez 1973;
Burley et al. 2011; McKillop 2002, 1; Muller 1984).
This article will focus on how the ethnic diversity
of a small area such as the Gulf of Fonseca would

have affected procurement and distribution of a
valuable resource such as salt. In this research, I
will associate salt production with the harvesting
of molluscs; the presented case studies will demon-
strate how the two are associated, not only through
the areas in which they occur but also through the
redistribution strategies associated with them. Lit-

tle is known about this area, but the archaeological
record illustrates the importance of both activities
in the everyday life of pre-Columbian populations,
and ethnographies exemplify their continued impor-
tance for people living there in the present day. The
primary social processes that will be discussed in
relation to resource procurement are mobility and
seasonality. These processes are intimately bound
to the environmental conditions present within the
Gulf of Fonseca. In fact, the Gulf region seems in
all aspects to have been a prime location for settle-
ment.

To address the interconnections between
mollusc harvesting, salt production, culture and en-
vironment, I will present the environmental setting
within the Gulf area, I will provide information on
the cultural landscape in the Gulf of Fonseca be-
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tween 550 CE and the contact period. I will finally
present three case studies from which procurement
and redistribution models will be drawn. Those will
in return be linked to different ecological surround-
ings. I will subsequently address diachronic chang-
es observed in salt production and mollusc foraging
in the region.

Background to the Research

Geographical and Environmental Setting

The Gulf of Fonseca is situated on the Pacific Coast
of Central America (fig.2). This body of water is
shared between three nations: El Salvador to the
north, Honduras to the east and Nicaragua to the
south. The Gulf is environmentally diverse. Aside
from the numerous volcanic islands in the water-
way, the Gulf’s littoral consists of two ecologically
distinct zones. At the bottom of the mountains in El
Salvador, an alluvial plain is traversed by several
rivers. This plain then transitions into mangrove for-
ests, home to a complex network of estuaries (Bau-
dez 1973, 509). On the Nicaraguan side, the plain is
dominated by a volcano, the Cosiguina. This diverse
environment certainly offered advantages to dwell-
ers; the naturally saline waters are rich in molluscs,
and the volcanic activity produced fertile soils. The
Gulf itself offers a natural harbour, and the numer-
ous estuaries and rivers provide an inland connec-
tion.

Chronology

The chronology for the Gulf was established in
1966 by Claude Baudez and will be utilized with-
in this paper (fig.1). It is based on Baudez’ survey,
test pitting and excavation of 20 different sites in
the Honduran portion of the Gulf, from which he
was able to establish a ceramic sequence. Through
the comparison of this sequence to other existant
sequences in Honduras, along with carbon dating,
this chronology was established. This is the only
chronological framework available for the region of
the Gulf of Fonseca.

Cultural Landscape

It has proven difficult for scholars to establish with
certainty the date of arrival of individual groups in
the Gulf of Fonseca, as in much of Lower Central
America little research has been conducted and the
obtained results are inconclusive to prove such mi-
grations. Nonetheless, there is evidence of linguis-
tic diversity at the time of conquest in the Gulf of
Fonseca region (Brown 2013, 15; Gomez 2010, 13;
Healy 1984, 116).
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Periods Choluteca Dates
Mesoamerica
Late Post- Malalaca 1500
Classic 1400
1300
1200
Early Post- Amapala
Classic 1100
1000
Late Classic Fonseca B
200
San Lorenzo
700
a00
Early Classic Chismuyo 500
400
300

Figure 1. Chronology of the Gulf of Fonseca compared
to Mesoamerican Chronology (after Baudez 1970, 221)

At time of contact, the presence of Lenca and
Matagalpan speakers was recorded around eastern El
Salvador and southern Honduras (Healy 1984:116), as
reported by colonial sources. While Nahua speakers
were also documented in the region at time of conquest,
it is not possible with the available data to assert that
their presence was due to a large migration.

There has been a long and still ongoing debate
concerning the existence of migrations into the region
during the Fonseca Phase. Based on tentative ethnolin-
guistic and archaeological evidence, it is believed that
Oto-Manguean groups replaced the influence of the
Lenca people around the Gulf in the as early as 800 CE
(Chapman 1960; Martinez 1979; Healy 1980: 335-37 and
1984:116). It has also been proposed that Nahua speak-
ers entered the region during a later migration wave from
Central Mexico. The existence and date for this migration
is also frequently contested, as the changes identified in
the archaeological record cannot be linked with certainty
to the arrival of new groups in the region (i.e. Constenla
1991, 1994; Lothrop 1926; Haberland 1986; Healy 1980,
20-21; Salgado 1996, 21; Niemel 2003, 16; Steinbrenner
2010, 80). They are believed to have coexisted alongside
the Chorotega people in the Early Postclassic within the
territory surrounding the Gulf of Fonseca.

If the Gulf was a linguistically heterogeneous
region, how would this translate in the archaeological
record? The following case studies will address this larg-
er question through the lens of diversity in procurement
methods in the Gulf region.
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Figure 2. Map indicating the location of the three case study sites.

Case Studies

Nolasco, Camaronera and Pikin Guerrero, Nic-
aragua

The Nolasco, Camaronera and Pikin Guerrero sites
are situated in the departamento de Chinandega in
north-western Nicaragua. These sites are located
close to the Estero Real. (Brown et al. unpublished,
163). Because of their proximity (less than 300 me-
tres), I would argue they were once different parts of
one single site. Some overlap in the ceramic material
from Camaronera and Pikin Guerrero does support
contemporaneity between both sites and points to-
wards a middle to terminal classic occupation. Due
to destruction of the sites, Pikin Guerrero is com-
posed only by one large mound which appears as an
island in the middle of a shrimp farm. Camaronera
only yields remains from bulldozed mounds within
the walls of a shrimp pond. More interestingly, the
Nolasco site shows two mounds.

The ceramic material in Camaronera is
finer, while at Pikin Guerrero the material appears
to be primarily utilitarian. At Nolasco, however, the
ceramic material that was recognizable on the sur-
face was exclusively briquetage. Interestingly, the

mound with which this material was associated had
a shell layer made of oyster shells. Locals confirmed
that this mollusc most likely came from the Estero
Real, which is only 2 kilometres away from this site,
and most accessible by canoe through a network of
streams. It is unclear if the mollusc layer observed
in the mound is an architectural component or if
the mound is in fact a shell midden. As the site still
serves today as a natural harbour for fishermen’s ca-
noes, it is not unlikely that it might also have been
used as such in the past.

Asanyamba, El Salvador

Asanyamba is a site situated on the coast of El
Salvador, inside the Gulf of Fonseca, within the
estuary of Chapernalito (Valdivieso 2006, 119). In
its early descriptions, the site was referred to as a
“puerto precolombino dedicado al comercio y pro-
ductos del mar, especialmente sal” (Jorge Mejia, as
cited in Valdivieso 2006, 119). It yielded a signifi-
cant amount of lithic materials, ceramics and shell
mounds with burials (Valdivieso 2006, 119). Due to
modern agricultural activities, there are little more
than 20 mounds observable (Valdivieso 2006, 119).
Some of the structures incorporate a base of basalt;
others consist almost exclusively of shells that were
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Figure 3. Overview Picture of the Nolasco Site, Mounds on the left (Courtesy of the Proyecto Arqueologico Chinan-

dega 2016).

commonly used within this region as building ma-
terial (Valdivieso 2006, 122). Based on the ceramic
material, it can be dated to the san Lorenzo and Fon-
seca Phase (550-1000 CE) (Amador, unpublished;
Beaudry 1982; Valdivieso 2006, 120).

Numerous ceramics that could be associ-
ated with salt production were recovered (Beaudry
1982, 8). Asanyamba has therefore been identified
as a major site for salt production (Valdivieso 2006,
121). Considering the quantity of shell found, it
could be hypothesized that molluscs were also har-
vested in the vicinity as trade objects for export.
The importance of the shell in regional cosmologies
would have made them a valuable trade good, both
for food consumption and for the associated sym-
bolism (Valdivieso 2006). At the inland site of San
Andres, in El Salvador, shells from the same species
as those found in great number at Asanyamba were
documented (Valdivieso 2006, 123), suggesting the
possibility of a trade route beginning at Asanyamba
and extending inland (Valdivieso 2006, 123).

La Pegajosa, Honduras

La Pegajosa is situated on the small volcanic is-
land of Giiegiiensi, which in turn is located close
to the Honduran mainland. The island is positioned
in the general vicinity of two estuaries leading in-
land (Baudez 1973, 509). On the southeast end of
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Gliegiiensi, a patch of land is seasonally flooded and
becomes a 10 cm deep lagoon in the wet season.
La Pegajosa is located on the edge of and extending
into the lagoon where certain elevated parts form
small islands (Baudez 1973, 509). Based on its ce-
ramic material this site can be dated to the Amapala
phase (1000-1200 CE).

One aspect of the site is particularly strik-
ing: an elevated stretch surrounded by small man-
grove trees that is covered in shells (Baudez 1973,
509). Several shell middens can be found in the di-
rect vicinity of the site. At the surface, numerous
ceramic bowls of a type that has been associated
with salt production have been found (Baudez 1973,
512). In the central section of the site, 36 trenches
were discovered with traces of firing. It is argued by
Baudez that, considering the maximum occupation
of the site has been limited to 20 individuals and for
only a few months per year, this plethora of trenches
would have been excessive for culinary use (Bau-
dez 1973, 511). The archaeological remains provide
evidence for an extensive exploitation of salt in
the method known as sal cocida, which consists of
heating receptacles containing brine prior to recov-
ering salt through evaporation (Baudez 1973, 515).
This method produces so-called briquetage, a diag-
nostic ceramic debris associated with salt produc-
tion (Robinson & McKillop 2014, 98). This salt pro-
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duction in heavy quantities could be hypothesized
to have been sold or transported to the settlement
of origin of the seasonal workers, or to have been
traded inlands through the network of estuaries. The
onsite association with molluscs suggests that both
mollusc collecting and salt production were prac-
ticed at La Pegajosa.

Discussion
The three sites offered as case studies present three
different methods of resource procurement.

In the first case, a form of specialized area
production is observable within a large settlement.
The Nolasco site seems to correspond to an area of
the settlement specialized in salt making and poten-
tially connected to the mollusc foraging. A special-
ized task force could have travelled there daily, de-
fining the site exclusively as an activity area. Since
other sites with concentrations of briquetage have
been identified in the vicinity of this site, it is quite
unlikely that the salt production was aimed towards
trade. It seems more likely that both the harvesting
of ostiones and the salt production aimed to supply
the settlement in order to make it self-sufficient.

For the second case, I considered a habi-
tational centre of regional importance (Valdivieso
2006) that is also both a production and distribution
centre. The evidence of simultaneous intense salt
production and mollusc harvesting could point to a
production for distribution further inland. This mod-
el is not unknown to Central American archaeology;
salt works found around Wild Cane Cay in Belize
seem to follow a similar organisation, where salt
is produced in the bay area and distributed inland
through canoe travel on small estuaries in the Late
Classic (McKillop 2002, 2005). Sites following the
same model of procurement and distribution can be
found on the Honduran side of the Gulf, generally
situated at the deltas of the estuaries (Baudez, un-
published manuscript).

The third case study presents a model of
resource procurement and distribution through sea-
sonal mobility. A group would travel from an inland
settlement to the island seasonally to produce salt to
later distribute inland. A distribution of the collected
molluscs may also have occurred from La Pegajosa.
It is possible to consider both activities as the work
of specialized task groups, especially if this site was
part of a particular group’s seasonal round (Binford
1978; 1980). A similar site exhibiting traces of sea-
sonal mobility for mollusc and salt foraging purpos-
es is Porterillos, situated in the delta of an estuary in
the Gulf of Fonseca. This site dates to the Malalaca

phase, but offers similar material culture to La Pega-
josa (Cruz Castillo 2007).

Baudez (1973, 507-508) discusses how in
the 1960s inhabitants of this area were still season-
ally mobile. Fisherman families from San Lorenzo
left the mainland with their canoes in November to
establish a seasonal camp until March around areas
notoriously rich in molluscs. Baudez (1973, 509)
draws a comparison between this seasonal move-
ment and the archaeological remains found at La
Pegajosa. It could therefore be hypothesized that La
Pegajosa was visited by a few families, since salt
production and the mollusc collection can be real-
ized by all members of a family.

Conclusion

It is interesting to see that in all cases, the sites of
procurement and distribution are situated in the vi-
cinity of the delta of estuaries and, generally speak-
ing, in similar environments. It could be argued
that distribution occurred inland by means of canoe
travel on the estuaries, as was the case for the Be-
lize salt works around Wild Cane Cay (McKillop
2002, 2005). This is further supported by salt being
generally regarded as a precious trade good in the
neighbouring Maya world (Andrews 1983; McKil-
lop 2002, 1). Even in cases where distribution did
not occur, the position of the sites indicates the im-
portance of mobility within the region. This mobili-
ty was very likely associated to the procurement and
trade of resources in some way.

An interesting aspect of the different
models is that there is yet no archaeological ev-
idence for the first two presented models of pro-
curement to have been used later than the Fonse-
ca phase, while seasonal camps exist in both the
Fonseca Phase and the Amapala Phase. Because
those seasonal camps are only known from Hon-
duras, could it be that the environment on that side
of the Gulf was less advantageous for year round
salt production? Or was seasonality merely a ne-
cessity for acquiring salt for inland settlements?
This would point towards a lack of trade between
inland and coastal settlements in that part of the
Gulf. Could this have been due to ethnolinguistic
heterogeneity? Unfortunately, it is not possible to
answer these questions at this stage of the research
and within the limits of this dataset.

Further research within this area will be
able to substantiate questions regarding site size
and organization, the connection of coastal sites
with inland sites, and the important question of
chronology.
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Abstract

During the last decades growing attention has been paid to the way ‘space’is organised in both houses and
settlements and the way that this organisation influences human life. The study of ‘space’ as an important
force in the shaping of social processes, identities and other aspects of life has become as important for
understanding past societies as the study of their artefacts and architectural remains (Blake 2004, 234).
Spatial studies have revealed patterns of social interaction and deeper insights into the functioning of
settlements, neighbourhoods and houses (e.g. Stoger 2011; 2014). The article presented here builds on
pioneering studies by applying similar methods in a thus far unexplored area as it seeks to shed light on
various aspects of Olynthian society in Northern Greece through a spatial examination of its built and non-
built environment. Especially since the siege and subsequent destruction of the city by Philip II's army had
important consequences for the state of the material record, the employment of spatial analyses offers an
additional perspective on Olynthos’ urban life, and more precisely on movement, social activity areas and

matters of social control and privacy in the city’s streetscape.
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ntroduction

Archaeology in the past has focused largely on

architectural features, ground plans and the ma-
terial culture that has survived. The study of non-
built spaces like streets and squares has not attracted
much attention until fairly recently, as these open
spaces might have appeared empty and less appeal-
ing when compared to the designed and planned
architecture surrounding them (Hartnett 2008, 91-
92). However, streets and squares are important net-

works in a settlement and represent platforms where
all sorts of activities of urban life may have taken
place. In an attempt to reconstruct such dynamic en-
vironments in ancient cities scholars have to rely on
syntactic analysis tools that provide a shift from the
static built environment represented by the archae-
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ological record to the dynamics that were generat-
ed along the streets. This can be achieved with the
help of space syntax tools that simulate past envi-
ronments. This article provides a first in-depth spa-
tial examination of the street network on Olynthos’
North Hill. First, it seeks to reconstruct the potential
movement flows of people in the streets generated
by the city’s spatial layout. Subsequently, it looks at
the positioning of doorways to reveal dynamics be-
tween private and public space in a smaller section
of the hill.

The city of Olynthos

The original settlement of Olynthos was located
on the steeper South Hill dating back to the fourth
millennium BCE (Mylonas 1929, 1-12). Accord-
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ing to historical sources, the city expanded towards
the end of the fifth century BCE due to a migration
movement (known as the anoikismos of 432 BCE)
with the intention to form a larger and better defend-
able city in preparation for the rebellion against Ath-
ens (Thuc. 1.58; Diod. Sic. 12.34.2). However, it is
unclear which cities or specific populations joined
this movement and how large the flow of migrants
must have been. The archaeological record of Olyn-
thos shows how a sudden growth in population size
around this time resulted in the construction of a
new residential area on the North Hill, laid out in
Hippodamian fashion, with avenues running north-
south and streets following an east-west direction
(Robinson and Graham 1938, 13-14).! The newly
constructed area was, however, short-lived, as the
army of Philip II brought about the city’s destruc-
tion in 348 BCE. By then some inhabitants might
have already left the city with their belongings in
advance. Those who remained must have been un-
doubtedly affected by the siege.

Methodology and theoretical framework

The archaeological dataset available for the spatial
analyses are the streets and the houses on the North
Hill of Olynthos as published by Robinson (1929-
1952) and Cahill (2002). The theoretical frame-
work at the basis of space syntax was formulated
by architectural and urban morphologists Hillier
and Hanson (1984). The spatial boundaries for the
analysis of movement flows are the natural contours
of the North Hill in the west, north and east (fig. 12).
These coincide with the possible circuit of the city’s
fortification walls (Robinson and Graham 1938, 39-
40). The southern boundary is Street —I. To recon-
struct the movement flows within Olynthos’ street
network, an axial analysis is conducted. In this anal-
ysis the street network is divided into the least and
longest straight lines that connect the entire street
space. Depthmap software,’ subsequently, calcu-
lates the level of accessibility and integration of all
the lines within the network. The results are shown
in a colour-coded map with a spectral range from
red, for the highest integrated lines, to blue, for the
lowest integrated lines. The integration value corre-
lates to the potential amount of pedestrians moving

1 In this article a distinction is made between the terms
‘street(s)’ as opposed to avenues (in italics or with a capital when it refers
to a specific street, e.g. Street V), and ‘street(s)’ for the collection of all
avenues and streets in general.

2 The small alleys, stenopoi, running from east to west

in the middle of each house block are excluded from the analysis, as
they were mainly used for drainage and not for passage (Robinson and
Graham 1938, 33-39; Nevett 1999, 55-56). Another hypothesis is that the
alleys serve as light sources, allowing light to enter the houses through
windows placed along the walls (Graham 1958, 322).

3 Depthmap software is created by UCL’s Bartlett School of
Architecture.

along each line (natural movement flows) (Hillier
1996, 119). A visibility graph based on visual inte-
gration and a positive correlation between visibility
and movement potential complements the findings;
the higher the visual integration of spaces, the more
movement they attract (Stoger 2011, 194). Again
the spectral range goes from red, for the most visi-
ble areas, to blue, for the visually most segregated
spaces.

Next, the attention turns to an analysis
of doorways. Doorways are physical and symbol-
ic points of transition where private life opens up
to, closes of from, and intersects with public life
(Laurence 2007; van Nes 2011, 101). The location
of doors, therefore, reflects how the urban environ-
ment was experienced and where potential activi-
ty areas of human interaction between the private
and public sphere could have occurred. The spatial
boundaries for this analysis are House A1 and Street
IX, Avenue B, House A12 and the southern edge of
Block A 1V, and the western edge of Row A (fig. 3).
These boundaries enclose a completely excavated
area with sufficient data on the architectural remains
necessary for the analysis.

The analysis begins with looking at the
connection of building entrances to streets. The en-
trance can be either directly accessible to a street
or separated from it by a fence or front yard, pro-
viding some form of seclusion and privacy. An ex-
amination of which street(s) a building connects to
can also give information on its relation to public
space. The number of doorways opening onto a
street, then, directly reflects the amount of social
activity and chances for interaction that might have
occurred in the streets (van Nes 2011, 111). For a
comparative survey of these activity areas across
the entire street network all streets have to be di-
vided in segments of similar lengths. By measuring
the occurrence of doorways (number of doors per x
meters) per segment, then, the potential activity areas
are representatively revealed (Laurence 2007, 103).

Lastly, the way that entrances are posi-
tioned to each other influences the probabilities for
social control (van Nes and Lopéz 2007, 23.7-23.8;
van Nes 2011, 111-113). This article, therefore, re-
ports the number of times that entrances are placed
directly across from each other, enjoying an inter-
visibility rate of a 100 percent. This implies that the
inhabitants might have experienced high levels of
social control.
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Figure 1. The macro-scale spatial system under study (after Robinson 1946, plate 271)

Macro-scale analysis: the street network

Figure 2 shows the axial map (2a) and the visibil-
ity graph (2b) resulting from Depthmap. The inte-
gration value per axial line together with the street
name that each line represents, is listed in table 1.4

4 As the axial lines have to be straight for the analysis,
Avenues D and E consist of more than one axial line, respectively two
and three, since they are curved. The different segments are numbered in
table 1 according to their position from north to south.
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The results reveal that the axial line with the highest
integration corresponds to Avenue C (line 5), fol-
lowed by Avenue B (line 4). There is also a notice-
able difference between the integration values of
streets (14 in total), representing east-west move-
ment, and the ones of avenues (9 in total), repre-
senting north-south movement. The four axial lines
with the highest integration values are all (parts of)
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Figure 2. Left: the axial analysis; Right: visibility graph (both created with Depthmap)

avenues. This suggests that the movement of people
in north-south direction might have exceeded move-
ment in other directions on the North Hill. The vis-
ibility graph, then, demonstrates that, although the
range of colours on the map is not far apart and there
are only a few highly visible areas, Avenue B prob-
ably had the highest visible importance compared to
the other streets.

Movement through the city

In his book on Olynthian household and city organ-
isation Nicholas Cahill claims that ‘One can easily
imagine this avenue [Avenue B] as a lively, bus-
tling thoroughfare with significant interaction be-
tween the household and the public streets, with the
shops acting as intermediary spaces, accessible both
to the stranger from without and to the household
from within the house. This avenue thus formed
an important commercial artery of the city, a sort
of economic axis through the town, similar to the
“Westtorstra3e” at Priene.’ (Cahill 2002, 274). This
statement is based on evidence from Robinson’s ex-
cavations in 1928-1938, which excludes Avenue C,
as only a little part of it has been excavated (fig.
1). The axial analysis, however, demonstrates that

Avenue C would have had more natural movement
opportunities than Avenue B and could therefore
have been an even livelier thoroughfare. Future ex-
cavations in and around this avenue could provide
remarkable information as this avenue probably
carried the bulk of movement flows. Subsequently,
it turns out that the avenues in general were more
prone to movement flows than the streets. This
could suggest a good connection between the earlier
settlement on the South Hill and the newer con-
structed residential area on the North Hill.

The visibility graph reveals that the city’s
grid does not seem to give a specifically high rate
of visibility to one place over another. This could
suggest an ideal of equality (isonomia) in the area’s
organisation and, thus, perhaps between its inhab-
itants. Archaeologists Hoepfner and Schwandner
recognised a form of equality in the adoption of
the so-called ‘pastas’ house type (Hoepfner and
Schwandner 1994, 73). This seems, however, con-
tradicted by the housing prices in Olynthos, known
from inscriptions. These indicate significant differ-
ences between the house values (Nevett 2000, esp.
338-339; Cahill 2002, 276-281). Westgate argues
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REFERENCE

STREET NAME  INTEGRATION [HH]
NUMBER
(n=24)
5 Avenue C 6.47143
4 Avenue B 5.75238
21 Avenue D (1) 3.23572
1 Avenue A 3.04538
20 Avenue E (1) 287619
3 Street I 2.87619
19 Street IV 2.87619
0 Street -1 2.58857
8 Street V 2.58857
9 Street VI 2.58857
10 Street VII 2.58857
1 Street VIII 2.58857
2 Street XI 246531
12 Street IX 246531
17 Street IT 246531
18 Street ITI 235325
22 Avenue E (2) 2.25093
14 Avenue E (3) 2.25093
13 Street X 225093
15 Avenue D (2) 1.99121
7 Street XIII 1.99121
16 Street XII 1.99121
23 Agora 1.39923
6 Avenue A’ 1.32747
MINIMUM 1.32747
MAXIMUM 647143
MEAN 2.71994

Table 1. Integration [HH] values of the street network

that differences in wealth were not visible from
the outside of Classical houses. According to her,
this resulted from a prejudice against the pro-
jection of economic distinctions between house-
holds, while differences in the interior were a dif-
ferent matter (Westgate 2007, 239). As is known
from Olynthos’ material record, some houses
were decorated with mosaic floors or enlarged
by expanding into parts of neighbouring houses.
However, equality could have been the basis for
the construction of the North Hill’s housing dis-
trict.

Micro-scale analysis: doorways

The micro-scale system counts 97 front doors: 70
single doors of little over a meter wide (72.2 per-
cent) and 27 double doors of about two meters
width (27.8 percent). There are also 18 examples
of a more elaborate form of the exterior doorway,
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Figure 3. Activity areas in the micro-scale spatial system
(after Cahill 2002, 28 fig. 7)

the prothyron. This doorway is created by plac-
ing the actual entrance(s) maximum two meters
inwards of the door aperture in the outer walls of
the house. Prothyra create an extra, more private,
space by distancing the door from the streetscape,
while all other entrances in Olynthos are directly
connected to the street (Nevett 2009, 80). To in-
vestigate whether doorways on certain streets are
preferred over others, the analysis looks at the 18
corner houses of the housing blocks, as only these
houses were surrounded by more than one street
(fig. 3). Out of the 45 doorways, 31 are located on
an avenue (68.9 percent) and 14 on a street (31.1
percent).

The analysis of doorway occurrences re-
veals that the lowest value of 6.188 is attributed to
Avenue A3 (tab. 2). The highest value is attributed
to the eastern segment of Street VII and measures
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SEGMENT LENGTH FRONT OCCURRENCE

(n=18) (METERS) DOORS OF DOORWAYS

AvenueA 1 49.5 6 8.250

Avenue A 2 49.5 7 7071

Avenue A 3 49.5 8 6.188

Avenue A 4 495 6 8250

Avenue B 1 445 5 8.900

Avenue B 2 445 5 8.900

Avenue B 3 i 6 7417

Avenue B 4 445 7 6.357

Street V west 43 5 8.600

Street V east 43 7 6.143

Street VI west 43 45 9.556

Street VI east 43 65 6.615

Street VIIwest 43 5 8.600

Street VII east 43 4 10.750

Street VI west 43 6 7167

Street VIIeast 43 7 6.143

Street IX west 43 2 21.500

Street IX east 43 0 0.0
MINIMUM 6168
MAXIMUM 75

MEAN 6939

Table 2. Occurrence of doorways

10.750. Following the assumption that a higher
concentration of doorways increases the chances
for social interaction in public space, the analysis
shows two areas with the highest social activity;
first, the two middle segments of Avenue A (Av-
enue A 2, Avenue A 3) and Street VIII; secondly,
the eastern segments of Street V and Street VI and
the two southern segments of Avenue B (Avenue
B 3, Avenue B 4). Noteworthy is the observation
that the number of doorways significantly increas-
es when proceeding from north to south on Avenue
B. And, although information of the eastern side
of Avenue B is lacking, the western side already
counts 23 doorways — compared to the 27 door-
ways for the whole of Avenue A. Further, it can be
noted that 27 out of the 36 shops (75 percent) are
either part of these eight segments or immediately
attached to them (fig. 3).°

5 The southern part of Street IX has only two doorways and
the north part of this street has not been excavated. The values so far,
21.500 for the western segments and 0.0 for the eastern segment, deviate
significantly from the median. They are not included in the analysis to
achieve a clearer distinction between the other segments in the map.

6 The designations of these shops are indicated in italics in
figure 3.

The intervisibility analysis reveals only seven in-
stances in which the doorways of opposing buildings
enjoy an intervisibility of a hundred percent. In all
these instances, the entrances provide access to do-
mestic spaces, as opposed to commercial spaces. The
analysis of the doorways, therefore, suggests that the
residents in Olynthos probably experienced limited
social control. In addition, social control could also
have occurred through windows or by walking in the
streets. Unfortunately, there is insufficient evidence
to include these variables.

The intersection between ‘private’ and ‘public’
space

The fact that most corner houses are connected to
the busier avenues rather than to the quieter streets
could have resulted out of a desire to be part of the
social activities that might have occurred in the av-
enues. Additionally, doorways do not only have a
relation to the streets, but also to the buildings’ in-
teriors. Therefore, it could also be due to the inter-
nal spatial organisation of the ‘pastas’ house type,
which is designed in such a way that the entrance
would ideally be placed in the south, east or west.’
Merely three houses break this ideal organization
with an entrance on a street in the north, while they
also have at least one entrance on the avenue pro-
viding access to a shop. Was this perhaps done to
create a spatial boundary between the building’s
public and private space?

Activity levels increase when going from
the northernmost segment of Avenue B towards the
south; this strongly supports the hypothesis of a
commercial centre, or agora, to the south of Block
A IV (Robinson and Graham 1938, 37; Robinson
1946, 73; Nevett 1999, 55; Cahill 2002, 32).% Of the
shops, 75 percent is part of the two areas with proba-
bly highest activity. The presence of these commer-
cial spaces could, then, further reinforce the amount
of activity, resulting in a clustering of shops within
Olynthos’ residential quarters. The fact that not all
shops are located in these areas may indicate that
these relied less intensively on the daily movement
of people and the activity areas to attract customers.
Following this interpretation, one could argue that
these shops might have been more specialized or
unique in order to survive present competition.

7 It should be noted that the interior organisation of the
northern houses of each block was not mirroring the one of the south,
but exactly the same. This means that the courtyard in these houses was
adjacent to the alley and not to the street and that one of the northern
rooms served as the house’s entrance.

8 Also the inscriptions of housing prices mentioned before
show a negative relationship between the property value and the distance
from the agora. This open space has previously been identified as an area
for military manoeuvres (Robinson and Graham 1938, 21-22) and as a
sanctuary (Hoepfner and Schwandner 1994, 78-79).
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Conclusion

This study provided a unique opportunity for a spatial
examination of the North Hill of Olynthos in Northern
Greece, using space syntax tools. The results suggest
a strong connection between the former settlement on
the South Hill and the new one on the North Hill. The
axial analysis revealed that Avenue C played a promi-
nent role within the street network and would probably
yield a significant material culture that has not yet been
explored. Furthermore, the analyses identified a pos-
sible ideal of equality as the guiding principles when
the area was first developed. In addition, the doorway
analyses offered insights into social matters, as notions
of privacy and limited social control became apparent,
and complementary data on Olynthian shops. Further
research on the streets, and their connection to domes-
tic and commercial space is desirable to strengthen the
observed patterns. Comparisons between Olynthos
and other settlements in the region or within the wider
scope of Classical Greece or even combined with the
Roman world can serve to detect larger regional simi-
larities and differences in antiquity.
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