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ABSTRACT: We consider documents produced in archeological post-excavation analysis and re-raise a question
of archeological cataloguing, which is a specific case in the context of global progress of digitalization in archeol-
ogy. The catalogue of archeological artifacts from the excavation of the city of Jakobstad, Finland was analyzed
through a content analysis. Quantitative analysis was conducted using SPSS statistical package, and the results are
presented in figures and tables. The analysis was based on a qualitative definition of variables describing the ar-

cheological artifacts. The analysis shows that the catalogue of artifacts is mainly systematic, but the results also reveal non-uniformity in cata-
loguing, In the free description column, several categorizations were found that could be used in developing the structure of an archeological
catalogue. Traditional cataloguing methods are still practiced in archeology, but these do not fulfill requirements of the future use of data. In
this case, a vocabulary and a tool for cataloguing archeological artifacts would contribute to the development of cataloguing and future access
of data. These devices should be flexible and support uniqueness of the artifacts. There exist tools and vocabularies for archeological cata-

loguing and these could be localized to fulfill the needs for the future digitalization of archeological data.

Received 11 December 2012; Revised 4 January 2013; Accepted 8 January 2013

T The authors thank the Finnish Cultural Foundation and the Memornet Doctoral Programme for supporting this work. The authors

thank the editor and two anonymous referees for their insightful comments and suggestions as well.

1.0 Introduction facts are classified and described on the basis of their ar-

cheological identification and interpretation such as use
In archeology, field studies such as excavations are the or function of objects and their dating. The catalogues
most visible part of research. However, it is a short pe- and reports produced in the post-excavation stage are a

riod compared to the post-excavation stage in which arti- very relevant part of an archeological research. The qual-
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ity of these documents has crucial impact on the future
access and comprehension of the archeological data from
the excavations.

The purpose of archeological catalogues of artifacts is
to support future research and reinterpretation of the
data. They include several characteristics through which
the artifacts are described. It is crucial that the descriptive
terms are used in a uniform way; otherwise, the catalogue
is impractical (Crook et al. 2002). The premise for future
research is that, although cataloguing is implemented in a
certain place and time, the terminology used should be
applicable also in information retrieval and understanding
(Taylor 2004). This is complicated by the heterogeneous
nature of archeological data (Huvila 2006; Kintigh 20006a;
Kintigh 2006b; Kintigh and Altschul, 2010; Snow et al.
2006; Richards 2002; Richards 2009; Richards and Hard-
man, 2008).

Discussion of the quality of archeological catalogues
is hoped for, and they are required to be comprehensive,
accurate, and logged in a format that is efficient and
flexible to use (Crook et al. 2002). However, the nature
and quality of cataloguing (i.e., as a process of knowledge
organization) and catalogues (as a knowledge organiza-
tion system) have rarely been the interest of archeolo-
gists, while in the field of knowledge organization (KO),
this is an essential question (Hjorland 2008).

This paper combines the approaches of knowledge or-
ganization and archeology. It aims to analyse how archeo-
logical data is organized in the catalogues of archeological
artifacts. Previously, Gnaden and Haldaway (2000) have
studied observer-related variations in artifact recording and
analyzed their effects statistically. Archeological cataloguing
as classification and as a method for archeological analysis
have been discussed by Dunnell (1986), Read (2009), and
Rouse (1960), for example. In any case, these earlier studies
have not focused on the aim of this article. In this study,
archeological cataloguing is seen as a stage in which arti-
facts are described in digital format, as a database.

In general, knowledge organization systems (KOS) con-
sist of classification and categorization schemes that or-
ganize content and control variant versions of key infor-
mation. They may also include vocabularies, such as
thesauri, semantic networks, and ontologies (Souza et al.
2012; Hodge 2000). To solve the problems of attainability
and accessibility of cultural heritage data at global level,
different kinds of knowledge organization systems have
been developed for organizing of data. For example, the
CIDOC-CRM (2011) is a standard conceptual reference
model to combine and share data of museums, libraries,
and archives and to map separate archeological records,
glossaries, and thesauri with computer-based semantic web
technologies (e.g, Doerr, Ore and Stead 2004; Doert,
Schaller and Theodoridou 2004). There exist established

vocabularies for artifacts and materials (e.g., Material The-
sanrus 1997; Object Thesanrns 1999), and procedures for cata-
loguing such as Artifact Cataloging Systens (2007) and Artefact
Catalog Codes (2012) for certain periods and groups of arti-
facts. There exist also efforts to combine vocabularies
from different disciplines offered by web related technolo-
gies such as Getty Vocabularies Web Services (2013) that spe-
cialize in art, architecture and material culture. They offer
vocabularies as a set of standard terminologies which are
clustered with local vocabularies, e.g, local variant of
terms, such as collection-specific terms, to support end-
users (Harpring 2010). These vocabularies are, however,
not applicable in all local collections.

Classification models for museum collections have
been developed. A general taxonomy model of museum
artifacts utilizes facets in classification: these are context
facets (creator, style and period, geographical location),
physical property facets (object type, material and tech-
nique), and motif facets (subject presented) (Ménard et
al. 2010). The aim of this model is to organize data in a
definite hierarchical structure and to offer a cognitive
economy to increase effectiveness in use. However, it is
essential to understand that archeological cataloguing for
research and dissemination purposes differs from that of
museums which have a non-research emphasis, i.e., exhi-
bitions (e.g., Xia 2006) and different research emphasis.
However, these goals are impossible to achieve without
developing archeological cataloguing as a KOS.

Deokattey et al. (2010) describe vocabularies and classi-
fication schemas as conventional tools for developing
knowledge organization, and ontologies as tools for repre-
senting and defining concepts and their relations system-
atically. A controlled vocabulary controls the variations of
the use of synonyms and near-synonyms, homographs,
and, e.g, grammatical variations by establishing a single
form of the term (Noruzi 20006). Different kinds of con-
trolled vocabularies such as classification schemes, thesauri,
and taxonomies have had an import role in the organiza-
tion and retrieval of information in different environments
(Mai 2008). Both thesauti and ontologies are basically rep-
resentational vocabularies for a specific domain, but the
main difference is “the use of descriptors and concepts to
map a given domain” (Deokattey et al. 2010, 174). Both
controlled vocabularies and free index terms are used to
create ontologies, but ontologies are more flexible than
thesauri (Deokattey et al. 2010).

The main problem in culture heritage data sources,
their interoperability in semantic level and publishing
them as linked data (i.e., in their semantic aggregation) is
their heterogeneity (Mikeld et al. 2011). For example, ref-
erence vocabularies used for this purpose have not been
mapped to each other. Ad hoc fixes in “inadequate data-
bases” are created during cataloguing to describe objects,
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they can differ from general semantics used in the disci-
pline, and one item in a database can describe several ob-
jects creating compound textual explanations. (Mikeld et
al. 2011, 1, 3-8).

Knowledge organization has its focus on the nature and
the quality of knowledge organizing processes and knowl-
edge organizing systems which are used to organize docu-
ments, document trepresentations, works, and concepts.
The research has focused on studying activities such as
document description, indexing, and classification con-
ducted in memory institutions by different kinds of infor-
mation specialists and computer based retrieval technolo-
gles (Hjorland 2008). Knowledge organization combines
theoretical and practical contributions from different scien-
tific disciplines to design systems to process information
(Gonzalez 2007 cited in Bonome 2012). They consist of
three main elements: knowledge, human beings, and auto-
mated systems, which are in dynamic and complex interac-
tion (Bonome 2012). The main interest is in the design of
efficient processes for the wide-scale knowledge represent-
ing, processing, and sharing (Bonome 2012) and promot-
ing the retrievability of information (Souza et al. 2012).

Organizing knowledge includes three basic elements:
the object that carries the content, i.e., knowledge, the
context constituting the frame of reference, and the aim
which is supported by organizing knowledge (Bonome
2012). Knowledge can be understood as a representation
of information assimilated by a person, scientific or sub-
jective, interpretative knowledge. The environment in
which knowledge is generated can be described as con-
text represented usually by organizations which influence
human decision making, (Bonome 2012). In this case, the
object is an archeological artifact, the context an archeo-
logical excavation, and reporting, including the catalogu-
ing process, aiming to contribute archeological research
in the future. The expected reliable contribution of an ar-
cheological catalogue in future research sets requirements
for the archeological catalogue. This is one specific proc-
ess in creating IKOS for archeology.

There are no universal criteria or schema for archeo-
logical cataloguing, and, with regard to this study, no ex-
act instructions for the cataloguing of artifacts from his-
torical eras. The National Board of Antiquities (NBA)
gives orders how to produce archeological reports includ-
ing archeological catalogue of artifacts in Finland. The
structure of an artifact catalogue is required to be sys-
tematic and to use correct terminology (Museovirasto
2010). However, there exist no local archeological vo-
cabularies and cataloguing tools for Finnish archeologists,
and free describing or indexing are the mostl-used meth-
ods. The parallel Ontology for Musenm Domain (2011) does
not fulfill the requirements of archeology. The current
Museum 2015 project aims to create an architecture for

museums’ collection management including guidelines
for cataloguing archeological data resources using (Muse-
ovirasto 2013; NBA 2013) Spectrum 4.0 standard (KDK
2011; KDK 2012), indicating that there is an immediate
need to research the quality of archeological cataloguing.

The cataloguing and description in archeology to some
degree resemble that in libraries. They share the same
purpose, to support the future use of the items. The dif-
ference between them is that in information science this
procedutre is called cataloguing (i.e., making a catalogue)
and indexing (i.e., describing the content of the publica-
tion), whereas in general, in archeology, the previous term
covers both functions. In the next section, we have a look
at factors affecting the quality of cataloguing.

2.0 Factors affecting the quality of cataloguing

The main purpose of indexing is to describe the content
of an item in a form suitable for inclusion in some type
of database, from which it can be found on the basis of
its content when needed in future. (Lancaster 1991). In-
dexing of the content consists of two phases, (1) concep-
tual analysis and (2) translation. Conceptual analysis in-
cludes the decision of what an item is about. Often this is
done from the viewpoint of the interests of a future user
audience. Translation means the description of the result
of the conceptual analysis through index terms originat-
ing from an indexer’s head or a controlled vocabulary.
(Lancaster 1991). Lancaster (1991) refers to indexing of
published and printed documents, but simultaneously al-
so to the indexing of non-print documents, such as au-
dio-visual, visual and sound media, and realia. Realia re-
fers to virtual or other objects serving as illustration
(Smith 1997), e.g,, to archeological artifacts which could
be visualized by using images or video clips.

The following factors, based on Lancaster (1991) may
have an effect on the quality of indexing. Indexer factors,
i.e., characteristics of the person conducting the indexing,
include subject knowledge, experience, concentration,
comprehension of the item, and knowledge of user
needs. Vocabulary factors refer to the characteristics of
the vocabulary used in indexing, and include specificity,
ambiguity, or imprecision, quality of entry vocabulary,
quality of structure, and availability of related aids. Doc-
ument factors, in the case of archeology, refer to difficul-
ties in the interpretation of the item. Process factors in-
clude type of indexing, rules and instructions, haste
originating from required productivity and exhaustivity
of indexing. Environmental factors include, for example,
heating or cooling, lightning, and noise in the environ-
ment where indexing is conducted (Lancaster 1991).

An indexing failure may originate from misinterpreta-
tion of an item in question, from a difficulty in choosing
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the most specific term to represent it, or from the use of
an inappropriate term (Lancaster 1991.)) In Lancastet’s
(1991, 76) words, indexers could be expected to “perform
more effectively when they are given precise rules and in-
structions”. In the field of archeology, the absence of
standard guidelines causes problems (Crook et al. 2002.)
Random errors are caused by errors in judgement of
fluctuations in observation conditions. Systematic errors
occur when an incorrect attribute is consistently applied
to a class of artifacts. Illegitimate errors are genuine, ac-
cidental mistakes such as transcription errors (Gnaden
and Holdaway, 2000; see also Crook et al. 2002).

3.0 Research questions

The aim of this article is to study what kind of data has
been produced when cataloguing the archeological arti-
facts. The overall goal is to study the quality of an ar-
cheological catalogue of artifacts to understand how it
could be developed when traditional human-based activi-
ties for information retrieval, integration and analysis of
data are becoming assisted or even replaced by computer-
based technologies (Hjorland 2008). The content of the
artifact catalogue is a database-like structure of informa-
tion consisting of stable columns for variables and rows
for documented artifacts called subnumbers (Figure 1).
Subnumbers or sub-units represent artifacts documented
from the same context (i.c., strata where the artifacts were
found) of the grid coordinate system in the excavation.
The research questions in this study are:

1. Which general concept vatiables are distinguished from
the catalogue of archeological artifacts? Into which
variables have the characteristics of the subnumbers
been divided in the column for free description?

2. What is the quantitative distribution of these vari-
ables?

3. Is the cataloguing done systematically? What kinds of
properties of the artifacts are catalogued and not cata-
logued? Is there any possibility to define the concepts
not catalogued?

4. How do the characteristics in the free description col-
umn depend on other information in the artifact cata-
logue?; and,

5. How should archeological cataloguing be developed?

4.0 Material and methods

The research material of this study consists of urban ar-
cheological matetial from Lassfolk, Jakobstad (in Finnish
Pietarsaari) in Finland. The site and its archeological lay-
ers were threatened by a construction project, and, in
2007 and 2008, the Lassfolk area was a research object of
archeological excavations organized by the Department
of Monuments and Sites, NBA. (Oikarinen 2008; 2009.)
Excavation area C was chosen for the analysis because it
included the most of artifacts with free description and it
was the most rich in artifacts covering 910 subnumbers
of artifacts. The whole excavation was much larger, but
this amount is seen enough for analysis to produce quali-
tative results about the content.

The method applied in the study is content analysis and,
more precisely, the content decomposition method (Tuomi
and Sarajdrvi 2009). Content analysis is defined as “distin-
guishing characteristics” or as “a research technique for the
objective, systematic, and quantitative desctiption of the
manifest content of communication” (Berelson 1971, 18).
Content analysis means qualitative analysis whereas de-
composition means the quantitative decomposition of
content (Tuomi and Sarajirvi 2009). In this study, the more
precise term “content decomposition method” is used, al-
though qualitative analysis is used to define and classify the
variables in the catalogue of artifacts. The quantitative
analysis was conducted, applying SPSS statistical package
to generate a general view of the results of the qualitative
classification and description process. So far, the method
has not been applied to archeological catalogues.

In the catalogue, variables for stable columns were
main number (i.e., identification number for archeological
artifact collection in certain excavation), subnumber (i.c.,
is different for each row in catalogue), coordinates (x, ¥, z,
i.e., location), context (i.e., stratigraphic context of the ar-

Main Sub- Unit X- Y- Z- Main . Type e Measure - )
number number | (context) | coordinate | coordinate | coordinate | material Material (item) Description | Total (cm) Weight(g) | Else
Bottle 1 green, 1
KM2008051 13 CSY2 478 476 Glass 2 11,7
glass transparent
KM2008051 14 CSY2 478 476 Glass ngzw Green 1 14
KM2008051 15 CSY2 478 476 Metal Iron Key Big 1 10,9x3,2x0,9 46,2
Stone Brownish
KM2008051 16 CSY3 488 476 Pottery Vessel . 1 20
ware glazing

Figure 1. A part of a catalogue of artifacts translated from Finnish (Oikarinen 2009, Appendix 8).
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tifact as codes), main material, material, type (i.c., artifact
type), total (amount of artifact pieces), weight (as grams),
and measures (verbal or numerical), as well as description
for free expression and a column else (i.e., notes). A sub-
number means one row, i.c., unit in the catalogue. The log-
ic to catalogue the artifacts from one excavation area is to
list them according to their material alphabetically, and in
the order of their context number and x- and y-
coordinates. (Figure 1.) One subnumber can consist of
one or numerous pieces of artifacts. Consequently, the
sample is enough to permit making general assumptions
about cataloguing practises by methods used in analysis.
By using decomposition analysis, any document can be
divided into different variables and values of wvatiables,
which can be studied and counted. The examined cata-
logue included artifacts described by the following vari-
ables: color (for example red), use (for example, a precise
concept like knife from which it is also possible to con-
clude its function), surface finish (for example glazed),
form (for example, flat), number (adjustment—for exam-
ple, one handle), dating, size (in words like “small”), and
burnt. In addition to these, there were variables, desctip-
tionElse and datingElse. In the research material of this

study, the variables were coded as numbers: color relating
to the number of colors mentioned (I = no color men-
tioned, and 2 = one color mentioned etc.). The number of
forms was coded through the same kind of system (1 = no
form mentioned, etc.). The use, sutface finish, number,
dating, size, and burnt were coded in values according to
mentions of them, like 1 = yes or 2 = no. The number of
properties was counted as a sum for each subnumber as 1
= not mentioned, 2 = one property mentioned, etc. In ad-
dition, there was an option to create more variables and as-
sign them more values, for example, in form. The data was
described by statistical tables and diagrams.

5.0 Results

The archeological artifacts from the city of Jakobstad are
typical urban artifacts from Finland dating from the 17
to thel9® century. Their most general main material
group was pottery (49.3% of subnumbers), then glass
(29.5%) and metal (16.8%). There were also small quanti-
ties of bones, leather, bark and stone, wood artifacts, and
wool (Figure 2). The interest in this study was focused on
free expression in the description column, which includes

50,0% §
i \\ § peex] \\ SENENEDNED

I I T T
Pottery Glass Bone Metal

1 T T
Leather Wood Shell Barkistone ‘Wool

Main Material

Figure 2. Relative proportions of subnumbers in percentages in the main material.
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the following variables: color, use, form, surface finish,
burnt, dating, and size. These variables were compated to
information in other columns through cross-tabulation.
The main materials of the subnumbers were cross-
tabulated with the characteristics describing them. Nine
hundred ten subnumbers had received a total of 1,496 de-
scriptions. A substantial number (82.3%) of the subnum-
bers had been described (Table 1). Two hundred sixty-five
glass artifacts had received 268 descriptions (98.9%), for
leather, the figures were respectively 18/19 (94.7%), and
ceramics respectively, 377/499 (83.9%). This indicates that
glass and ceramics are easy to describe or identify. Glass
occurs in different colours and ceramics have a lot of char-
acteristics to describe such as decoration or glaze, and
moreover recognizable pieces, such as a piece of a handle.
Table 1 indicates that 17.7% of all subnumbers had not
been described. The lowest percent of described subnum-
bers was in metals. About half of the metal subnumbers
had been described, 73/153 (47.7%). An obvious reason

for this is that in the cataloguing phase they had not been
restored and were unidentifiable. In this sample, all wool,
bark and stone, wood, and bone artifacts had been de-
scribed. However, not much can be concluded on the basis
of these very sporadic (2-6) subnumbers (Table 1).

The descriptions of the subnumbers by classifying vari-
ables in the free description column were studied through
cross-tabulation to see how many variables were used to
describe each subnumber. The differences were clear:
17.7% of subnumbers had received no classifying vari-
ables, 37.9% had received one, and 21.5% two classifying
variables. Some subnumbers were described by three
(11.5%) or four (10.9%) variables. There were only a few
subnumbers in which five (0.22%) or seven (0.11%) prop-
erties were mentioned (Figure 3). This result refers to non-
uniformity and omission problems in indexing (Bernier
1980) but also to the diversity of archeological material.

The most common defined attribute in this research
material is color, although it was not mentioned in 50.3%

The number of variables describing the sub-

Sub-numbers Nr of described sub- % of described sub-

numbers total numbers (1-7) numbers

Main material 0 1 2 3 4 5 7

A B B/A
Ceramics 72 106 108 65 95 2 1 449 377 83.9
Glass 3 171 59 31 4 0 0 268 265 98.9
Bone 0 6 0 0 0 0 0 6 6 100
Metal 80 48 20 4 1 0 0 153 73 47.7
Leather 1 8 6 4 0 0 0 19 18 94.7
Wood 0 2 3 1 0 0 0 6 6 100
Shell 5 0 0 0 0 0 0 5 0 0
Bark and stone 0 2 0 0 0 0o o0 2 2 100
Wool 0 2 0 0 0 0o 0 2 2 100
Subnumbers 161 345 196 105 100 2 1 910 749 82.3
total

Table 1. Totals of subnumbers in different materials and the number of characteristics describing them.

40
\
307 \
g 207 37 912\@

[21.54%] 7

o

1
=
@
©
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Number of
variablesfsubnumbers

[T No variable occurred

[N One variable
occurred

= Two variables
occurred

7] Three variables
occurred

0 Four variables
occurred

] Five variables
occurred

] Seven variables
occurred

_?/////%_

0 T

|0.22% |U.11%!
T

T T T
No One Two  Three  Four Five  Seven
variable variable variables variables variables variables variables
occurred occurred occurred occurred occurred occurred occurred

Total of variables

Figure 3. Relative proportions of subnumbers according to the number of variables

applied in the free description of subnumbers.
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Figure 4. Number of colors mentioned per subnumber according to main materials.

of the subnumbers (Figure 4 and Table 2). Most often,
there was a description of one (32.6%) or two (12.6%)
colors. The most colorful materials according to the re-
sults are ceramic and glass. This outcome can be dis-
cussed, what it indicates, because all the artifacts have
some kinds of colors. This result, too, indicates non-
uniformity and omission problems in the indexing of the
artifacts.

Color is a very subjective quality and easy to describe,
but, without standards, it is very difficult to distinguish
between different colors or shades. The most used color
standard is the Munsell Colour Chart (Munsell 1907), but
using it is very time-consuming and interpretative in na-
ture (Goodwin 2000). It is debatable if the subjective col-
or definition is informative for the user of the catalogue.
When the color is typical for material and obvious for the
cataloguer, it is not mentioned in the free desctiption,
such as red or white in ceramics. This is an established
practice and a time-efficient way to catalogue when using
established names for artifacts and their materials. Usually
only special colors were mentioned, or typical but totally
different variations in the material, such as green or
transparent window glass. This is a tradition, and it opti-
mizes consumption of time not to catalogue redundant

information. However, it produces non-uniformity, as all
subnumbers are not treated in an equal way. It is debat-
able if the information is needed if the type of an artifact
has been defined correctly such as red ware. Another op-
tion would be a column for color also to trace after inter-
preted colors for materials or to instruct more precisely
what kind of other colors should be described.

Number of colors men- Frequency of %
tioned subnumbers
0 458 50.3
1 297 32.6
2 111 12.2
3 32 35
4 10 1.1
5 1 0.1
6 1 0.1
Total 910 100.0

Table 2. Totals of colors mentioned in the description column
by proportions of subnumbers.

Colors are described most often in glasses (97.4.% or
261/268 desctribed subnumbers with 1-4 colors) and ce-
ramics (41.2% or 185/449 subnumbers described with 1-
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6 colors). This is mainly a representation of color of the
material in glasses but decoration or glaze in ceramics.
Also sporadic numbers of bone, metal, and leather were
described with one color in this sample. Surface finishing
was described or identified in 31.1% of the subnumbers
of artifacts or pieces of them (Table 3). Most of them
wete ceramics (55.5% or 249/449 of subnumbers), bone
(50% ot 3/6 of subnumbers), wood artifacts (50% ot 3/6
of subnumbers), and leather (36.8% or 7/19 of subnum-
bers) in this material. In almost 70% of the total amount
of subnumbers, the surface finishing was not described.
In general, there are many kinds of surface finishing in
archaeological artifacts such as stitching in leather, or
stamps, marks of manufacturing or decoration in glasses

and pipes.
Variables
described in
subnumbers
Yes No
quenes qaenes Toul of
0, J 0 -
Of Sub- 0 Of sub- /U subnum
bers
numbers numbers
Use 365 40.1 545 59.9 910
Surface 283 31.1 627 68.9 910
finish
Burnt 26 2.9 884 97.1 910
Dating 4 0.4 906 99.6 910
Size 12 1.3 898 98.7 910

Table 3. Totals and relative proportions of the variables in the
description column.

Number of forms Frequency of %
mentioned subnumbers
0 841 92.4
1 32 3.5
2 20 2.2
3 15 1.6
4 2 0.2
Total 910 100.0

Table 4. Frequencies of the values of the variable form in the
description column.

The concepts form and use are problematic variables to
define when aiming at objectivity. It is practical to charac-
terize the variable use as the original purpose of the item.
Interpreting the life-time functionality as use of an ar-
cheological artifact is not always straightforward (Bahn
and Renfrew, 1997). The variable use was identified in
40.1% subnumbers (Table 3). This means that in about
60% of subnumbers, its function was not defined, whe-
reas the classified variable form was not defined in 92.4%
of subnumbers. (Table 4.) In many cases in the catalogue

of artifacts, there are words like piece, handle, or piece of
bottom in ceramics, which are diagnostic properties and
can be used to identify the use of an artifact, but they can
also describe forms, or the amount of “pieces” of arti-
facts or that the artifacts are broken.

The results indicate confusion in the use of two con-
cepts, material and type. For example, in the material col-
umn there was the concept “yarn,” even though it is type
and should be recognized as material, i.c., as wool or so-
mething else. The confusion concerns especially fragile
organic or metal artifacts which have to be collected with
soil samples to preserve them after removal from their
original context, and they need processing, which is done
by a professional conservator. The cataloguing, however,
is usually done before this phase. There are also materials
and types which are rarer and difficult to recognize or de-
fine without conservation treatment and consulting with
the specialists. This confusion refers to cases difficult to
interpret and that, according to Lancaster (1991), belongs
to problems caused by document factors. Moreover, the
description column can contain information about use
(i.e,, indicating function and type). It can specify it or it
can name it, even if the type, as a hyper concept has not
been filled in. Sometimes the reader can deduce the use
(i.e, a type) of the artifact by comparing the information
contents in the type and description columns.

The content of type column (Table 5) shows that al-
most one third of subnumbers lack the definition of type
(31.9%). There are mentions such as “an artifact” in the
type column in 5.3% of artifacts, which refers to an uni-
dentified type of artifact. Such ad hoc fixes during cata-
loguing are mentioned by Mikeld et al. (2011). Most defi-
nitions of type refer to pottery originating from vessels
(34.5%). These results imply that the vessels are easy to
identify and cataloguers are familiar with them. Table 5 is
a concrete example of a case where there exist no vo-
cabularies to define the type and, consequently, the field
is left empty or the terminology is sometimes haphazard.

Frequency of sub-

numbers &
Artifact type: not defined 290 31.9
Artifact type: vessel 314 34.5
Artifact type: vessel+? 1 0.1
Artifact type: artifact 48 53
irtitlficttt?l;peesz miscellaneous 257 282
Total 910 100.0

Table 5. Distribution of subnumbers by artifact types mentioned
in the type column.

The absence of information concerning material or type
refers to problems in the interpretation of the artifact,
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ie., to document or indexer factors (Lancaster 1991, 79).
Dating is hardly ever mentioned in the desctiption col-
umn (0.4% of subnumbers) (Table 3).

The problems of non-uniformity in the description of
the subnumbers are emphasized in the description of
types, uses, forms, and colors of the artifacts. The analy-
sis of uses, forms, and main materials showed that the
variable form is mainly described for wood, leather, and
metal. For example, from metal artifacts, it is difficult to
recognize the type and, instead of this, there are adjec-
tives describing them, which were recognized as forms.
These refer to problems in interpretation and naming of
the artifacts, i.e., document and vocabulary factors (Lan-
caster 1991). 64.4% of ceramic artifacts were described
by their uses (289/449 of subnumbers). A latge number
of leather artifacts were described with terminology re-
ferring to their use (14/19 of subnumbers).

Occasionally (1.3% of subnumbers) in the description
column, there was a verbal description of the size of an
artifact, like “a big key’
of an artifact (Table 3). Also there were only sporadic

>

or measures of some special part

mentions of burnt in subnumbers (2.9%), which merely
means that burnt has been recognized in these cases (Ta-
ble 3). The percentage of measured artifacts of all sub-
numbers is only 9.7% in the measure column of the arti-
fact catalogue (Table 6). That means that, in this project,
there was no time to measure more artifacts with infor-

mative properties and dimensions.

Frequency of sub-

numbers %

Yes 88 9.7
Measure No 822 90.3
Total 910 100.0

Table 6. Totals and relative proportions of values in the measure
column.

6.0 Discussion

The creation of an archeological catalogue is a time-
consuming and challenging phase after the field study,
and the catalogue is needed as an access point to the arti-
fact collection of the archeological site, also in the future.
This emphasizes the need to study its quality.

The study focused on the description of archeological
artifacts in the column for free description in the excava-
tion catalogue. The most frequently occurring variables
describing the studied 910 subnumbers were colort, use,
surface finish, and form, whereas burnt, dating, and size
occurred infrequently. Although the information content
in the catalogue was mainly systematic, the results reveal
problems challenging its use and correct understanding in
future research. Systematic errors were not identified, but

the catalogue contains random and illegitimate errors
(Gnaden and Holdaway, 2000). All the factors which may
have effect on the quality of content, i.e., indexer, vo-
cabulary, document, process, and environmental factors
(Lancaster 1991, 79) were recognized in this study.

The results imply to non-uniformity: the characteris-
tics of some archeological artifacts had been described by
several variables, while others were not described at all.
Descriptions were mostly focused on inadequately identi-
fied artifacts. Artifacts of metal and leather, for instance,
may be difficult to recognize before conservation treat-
ment. Therefore, these may be described through subjec-
tive adjectives. Instead, in the cases of well-known arti-
fact types, free descriptions either ate sometimes missing,
or they are very carefully catalogued depending on time
schedule of the project. Redundant information, such as
general color of the artifacts, is often left out of the cata-
logue. There are also mentions of details difficult to gen-
eralize as variables, for example, artifacts that are broken
but described as well-preserved. In general the condition
of artifacts is not reported.

The understanding of the columns material and type
were sometimes mixed, or they had not been identified,
or the data entry was empty. To identify uncommon arti-
facts as types, profound knowledge is needed or an excel-
lent collection to compare them with. This appears also
in the use of special vocabulary in the naming of manu-
facturing techniques or decoration in the description col-
umn. Facts, which are familiar to a cataloguer, are easy to
name, such as different kinds of colots or surface finish.
It would be possible to classify the latter into at least two
more categories, namely manufacture and decoration.
The same concerns the concepts use and form, which
could be divided into more precise sub-variables. These
variables were easily mixed implying that the terminology
used in the catalogue is difficult to categorize.

Moreover, the catalogued information may be mislead-
ing in some cases: for example, the description column
included a mention of three pieces of clay pipes with de-
coration, although besides them there were also three un-
decorated pieces. The total number of pieces (in this case
six) is calculated in the total column. A reader has to be
aware of such cataloguing practices to interpret the cata-
logue correctly.

All the practices and problems mentioned above reflect
“constraints of a scholatly domain” originating from its
discourse, history, schools of thought, paradigms, research
fronts, activities, etc. (Mai 2008, 23). Reasons for the prob-
lems derive from conventions of archeological cataloguing,
circumstances, and lack of appropriate tools. When cata-
loguing artifacts, archeologists still create classifications us-
ing generalized terms or terms created by themselves. This
can be seen as subjective knowledge originating from cul-
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ture, for example, or as assimilated knowledge that a per-
son gives an expression (Bonome 2012). Their non-
standardized use makes information content incomparable
between documents and collections, and difficult to search.
In general, the purpose of the catalogue is to aid in identi-
fying objects and providing access to artifact collections,
which is enhanced by information retrieval by index term
of free description retrieval.

Detailed descriptions may reveal errors in general level
categorizations (Crook et al. 2002). Nevertheless, free ex-
pressions and comments may also include valuable ar-
cheological information. Therefore, there is a need to
preserve unique local vocabulary and cultural history, for
example, in the naming of the artifacts after their original
names or atypical uses or reuses. The problem of hetero-
geneity related to archeological documents and collec-
tions is worldwide (Snow et al. 2000). In rescue excava-
tions, there are usually no possibilities to correct the cata-
logue after the ending of the projects, although treatment
and identification of artifacts still continue. Users do not
know that the interpretation of artifacts is sometimes
preliminary. These problems refer to indexer and process
factors mentioned by Lancaster (1991).

These problems could be neutralized by using vocabu-
laries to identify and name different materials and artifact
types, and to describe them correctly. They could act as
entries for index terms in information retrieval. A proper
terminology in naming could contribute also in aggregat-
ing and linking (i.e., as cross-references) between differ-
ent documents in digital formats. Also metadata relating
the document should be standardized. If the access to ac-
tual artifact collection is not possible to gain, the most re-
liable way to use catalogued data is with digital images of
artifacts.

Moreover, from a database-like structure, the artifacts
are difficult to combine with for example the context de-
scriptions in the report and other documented data con-
cerning the same excavation although this is needed. For
example, because the context of the artefacts (i.e., strata)
is presented as codes, to understand the content of the
context column other archeological documents are
needed. If the catalogue has not been created systemati-
cally, the amounts of different kinds of materials, artifact
types, their weight and division in documented contexts
(i.e., in strata type) etc. can not be analyzed statistically.

In archeology heterogeneous—or diverse—information
is the fact that we have to accept (e.g, Snow et al. 1996),
but new technologies may allow production of locally es-
tablished content which is retrievable and also understand-
able at the global level. For example, new artificial intelli-
gence and Semantic Web technologies such as natural lan-
guage processing (NLP) have already been experimented
to create ontologies in archeology, with promising results.

The achieved semantic indexing of archeological docu-
ments requires incorporation of existing ontologies and
controlled vocabularies as conceptual framework (Vla-
chidis et al. 2010). At the same time, the usefulness and re-
alizability of vocabulaties have been discussed critically
from the viewpoints of digital data preservation and inte-
gration related to terminological specialities and different
languages (Eiteljorg 2011). However, controlled terminol-
ogies exposed in the Web, which are also applicable by and
combinable in other programmatic solutions may be useful
for creating knowledge organization systems, such as the
recently proposed Terminology Web Services for archeol-
ogy (Binding and Tudhope 2010).

Flexibility contributes to future classification (Bowker
and Star 1999), and the challenge is to be aware of the ef-
fects of pre-established knowledge, technologies, and vo-
cabularies in decisions made during cataloguing such as in
artifact categorizations. Lock (2003, 82) has warned of
this issue at general level: “The intentions of an analysis
should not be determined by what the technology will do
but by the archeological questions being asked.” This is
important because archeological research is interpretative
in nature. To be applied to archeological cataloguing, the
components or vocabularies in the user interface should
not restrict too much free description, but, on the other
hand, should allow the analysis of the data for specific
research questions. Also balancing the needs between
global standardisation and local free description is
needed.

The decomposition of archeological catalogue in this
study produced new categorizations for archeological ar-
tifacts. These are: decoration, surface finish, marks of
manufacturing, color, condition, dating, diagnostic prop-
erties (contributing to the identification of the artifact),
and special properties or functions, such as reuse. These
could be used together with the existing categorizations
coordinates, i.e., location, context (i.e., stratigraphic con-
text of the artifact), main material, material, type, (free)
description, total (i.e., amount of pieces), measure (meas-
ured dimensions), weight and else (i.e., notes) in develop-
ing systems or meta-structure for documents.

As a result of this study, it is possible to extract rec-
ommendations: 1) vocabularies would improve the quality
of the catalogue; 2) an effective cataloguing tool with
guidelines, vocabularies, and a possibility to combine in-
formation from different types of digital documents and
comparative archeological collections would improve the
interpretation (i.e., research and analysis process); 3) the
existence of combined (linked or integrated) archeologi-
cal data resources such as artifact catalogues, images,
maps, contextual and textual information, and/or access
to them could help archeological research and analysis.
According to literature, controlled vocabularies increase
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possibilities to the use of latest technologies in making
the disparate catalogues interoperable and usable in com-
parative archeological studies (Vlachidis et al. 2010). This
study also revealed the need for localized tools and more
specific guidelines in cataloguing.

There are several general requirements for an archeo-
logical catalogue in digital format: 1) it should describe the
catalogued artifacts systematically and understandably to
the user who usually is an archeologist; 2) it should pre-
serve the local nuances of artifacts, and describe them at a
consistent level; 3) it should wotk as a database which is
analyzable for research purposes; and 4) it should be com-
patrable and combinable with other relevant archeological
data sets. The cataloguing should be flexible and controlled
by cataloguers even if cataloguing tools would be available.

In this specific local context, the development also in-
cludes the challenge of unifying the goals of museum
and archeological cataloguing principles as a coherent
whole serving both disciplines (NBA 2013), although this
is beyond the scope of this paper.

7.0 Conclusions

Keeping in mind the unique nature of archeological data
and the need for unique descriptions, this study reveals
some major problems in cataloguing large collections of
archeological artifacts. The lack of standards and uniform
practices in content descriptions results in subjectivity and
incorrect or irrelevant vocabulary, which can lead to a dan-
ger of misinterpreting the content and to incomparability
between documents and catalogues. This can also have an
effect on the reliability of archeological field work reports.
The study proves a need for localized vocabulary develop-
ing towards ontologies in archeology, and contributes to
the development of tools and practices in the cataloguing
of archeological artifacts and their future use in digital en-
vironments.

Due to the increasing possibilities and utilization of
Web-related technologies and information technologies to-
day, knowledge organization systems may extend from lo-
cal to almost global scale, and they spread over the capacity
of organizations to set standards or rules to be imple-
mented in them. The Web increases possibilities for inter-
action and has an impact on knowledge creation by offer-
ing new channels for interaction and for creating social
networks, new communication tools, and ways how to
process and retrieve information. It blurs traditional organ-
izational boundaties as a context of interaction and self-
recognition (Bonome 2012).

These changes also concern the setting of requirements
for future archeological knowledge organization systems,
and the process of archeological cataloguing. This study
revealed problems mainly in the naming and describing of

archeological artifacts. This refers to broader issues in con-
ceptualizations and reporting in archeological discipline re-
flecting also to the heterogeneous nature of archeological
data (e.g., Huvila 2006; Snow et al. 2000).

Archeological catalogues reflect Xia’s view (2006, 271)
of the difficulty of using “patterned descriptions to pre-
cisely elucidate variations of individual objects.”” This is
solved by using individual descriptions ending up in non-
systemicity in the catalogues. Solution to this and the
enormous quantity of archeological data could be elec-
tronic publishing (Xia 2006) combined with shared vision
of knowledge organization systems discussed by for ex-
ample Bonome (2012), Souza et al. (2012), and da Silva and
Ribeiro (2012).

At the same time, the introduction of user-generated
free-form tags, or folksonomies seems to be removing hi-
erarchy from the scheme of knowledge organization
through facilitating knowledge discovery and web indexing
(Noruzi 20006), which could also contribute to content de-
scription or creating metadata for archeological data. This
is an example of a KOS which integrates knowledge con-
tributed by individuals from the social networks (Bonome
2012), e.g., of archeologists and other relevant specialists.

Further requirements are set by Mai (2008) who calls
for a more domain-centered approach in the design of
controlled vocabularies where knowledge and expertise of
indexing should be complemented with that of informa-
tion behavior to match the actors’ information needs. A
comprehensive archeological KOS should be based on the
cognitive work analysis of archeologists (Mai 2008), which
combines the cataloguing of the artifacts with their context
information and all the other information (i.e., varying data

resources) produced in the excavation.
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