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Abstract

Like Sleeping Beauty, archaeological publicaticsleep deeply within our archive libraries.
Due to the abundance of these publications, it is often only possible for the individual
archaeologist to have a very limited overview of the archive, and even then things are
overlooked again andgain. Nowthis is where our Image Database Montelius comes in,
which has taken up the task of collecting all pictures @udalicizedfrom archaeological
materiak. To dateabout960.000images have been collecteas well asl.157.358 datasets

from all databases

With our "Know How" and software, for the first time it is possible to evaldiatings and
find materials of whole archaeological cultutegether If the image database is ready for a
site or a group of sites or a whole culture it is possitdecreate typology with
MonteliusEditor 100 times faster than with conventional methods. If typology hasibeen
you only needto press a button to make evaluations witlogram package WinSerion.
GoogleMapper allowkcalizing all archaeological sites by their address aakimgmaps of
many different subjects.

So far datdn the followingareasin the field of Prehistory anBrotohstory with Montelius
were collected Prehistory andProtohstory, Medieval Archaeology, Classical archeology,
Human Biology = Anthropology, Pabeozoology Palaeobotany,Mineralogy andGeology,
etc.More than 100 students and colleagues were involved.
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Introduction .

Latest addition: We've nowadded new databases to Image Database Montelius, which can
be used in the same way as before only Monteliyisthe database of the Department of
Prehistory of the Museum of Natural History Vienna with abbd®.000datasets. 2) A
database of radiocarbon dates containing currefily000 datasets. These databases
themselves have no image information, but manygesaof Montelius can be interlinked
with these datasets. All the sites of these databases are yuithedll Montelius sites, so
everything can be mapped with GoogleMapper.

Like Sleeping Beauty, archaeological publications sleep deeply within our atitiveuges.

Due to the abundance of these publications, it is often only possible for the individual
archaeologisto have a very limited overview of the archivend even then things are
overlooked again and again.

Now this is where oulmage Database Meelius comes in, which has taken up the task of
collecting all pictures evepublicizedin archaeological material. Since this task cannot be
completed overnight singleandedly, we have set up "research areas" for ourselves which are
determined by our owinterests and through cooperation. First, for the "Avar period," we
were able to build an image database in which all publications that were available to us were
collected using finds from the whole expansion area of the Avar region. In addition, we tried
to include continuously appearing publications in this database, so that3ab@wtOimages

of archaeological finds are currently managed in this data collection. More information about
the Avar database can be found here (status from 2004):

http://hw.oeaw.ac.at/3508

In the meantime, we have expanded this image database to include the early history period
(i.e. from the last third of the 4th century to the 12th century AD). This data inventory is not
yet compete, but it currently hold§30.0000bjects.

The considerably larger data sets shown in the prehistoggargtis not entirely due to its

much longer durationThus we were forced here to select sections that are primarily of
greater interest to u®urexcavations of the early Neolithic settlement of Brunn Wolfholz, in
which a settl ement under a strong Star]| evo
(classic) Linear Pottery (Linearbandkeramik) settlema&ntabout5400 BC, significantly

inspired usto include the Early Neolithic into thémage Database MonteliusOur

cooperation with Univ. Doz Dr. Eva Lenneis has also contributed in the analysis of the LBK

sites of Strogen, Neckenmarkt, Rolserg (all three of which have already been published)
andMold (the first volume is already published). For 14 months, a Lise Meitner fellowship
from Dr . Nadegda Kotova has not only advanc
Brunn Wolfholz but also that of our image databderrently Montelius is promoteby a

Marie Curie EUprojectfor Na d e § d a, wKich tstartechon®lof May 2014 and will last

for two years. T hu s , i mportant cubQrmuire,s LUliirkearStRatl tearr
Linear Pottery are at theenterof our attentionCurrently240.000 entries already now exist.

Another research focus lies in the aredahaf Early Bronze Age, a part project that we have

initiated together with Johann®golfgang Neugebauer, due to his highly successful

excavations in Traisental which are of enormamgortance for Central Europe. In the
5
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meantime, we have made abdit0O00ent r i es f or the Unter w°l bl
culture from eastern Austria aneighboringcountries

Due to the cooperation with Univ. Prof. Andreas Lippert in the anabydise Urn field and
Hallstatt periodcemeteryat Bischofshofen Pestfriedhof (already available as UPA dual
volume 165) and of Dr. Michaela Lochner and Dr. Edeltraud Aspéck in the investigation of
the Urn field period cemeteryat Franzhausen Kokoron, a W6d Hallstatt image database
was created which currently holds abdwu.000 entries. This was also continued in
collaboration with Dr. Bettina Glunz Husken for the recording and reconstruction of the
original find complexes of the cemetery of HallstattisTHallstatt database serves as the
basis for their research project: "Untersuchungen zur religiésen Symbolik in reichen Gréabern
der friheisenzeitlichen Nekropole von Hallstatt, Oberdsterreich” (Studies on religious
symbolism in rich graves of the Earlyfr Age necropolis of Hallstatt, Upper Austria). It is
supported with the means of the Deutsche Forschungsgemeinschaft (as of 1.10.2010) and is
located at the Institute for Archaeological Sciences, Department of Prehistoric Archaeology
(Prof. Ch Huth), AlbertLudwigs-University of Freiburg.

http://www.winserion.org/Hallstaibemo/

The complete literature so far covered, as well as the latest processing status, can be viewed
here:

http://www.winserion.org/Literatur.xIs

Input with MonteliusEntry .

MonteliusEntry istheinput program and image processing program for insagarationin

our publications wealwayshavedrawn or photographic plates irofit of us, which allare
collectionsof figures. For the typological classification of objects, it is necessary that there
are images of individual objects in the image datab@eefollow the way fom scanned
sheets to the individual images, the imagemdividual objects are marked and cut with one
of our specially developed imaggditing prograra. A further development is the automatic
imageseparationbutit is still in its infancy. Also very usefukill be the automatic image
recognition to assign the agesof objects to theifunctional types in the future.

In addition to saving images of individual objedtdormatiors about the depicted objects are
alsoenteredthe important information which cannot be already determined from the images.
If the site namalreadyis knownin Montelius it can simply be selected from a dropdown list.
Information about a coarsetypology for eachobject may be selected from a muttiage
thesaurus. The inputas beercontinuously improved since 2008¢ thattoday a traied
employee caenterabout 106250 items per hour.

n
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The following figure shows the input mask.

Figurel: Data entry with MonteliusEntry, Avars.

In the next picture yogansee the mask with the information filled in for a Germaminio
from Thuringia.
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Figure2: Entries with MonteliusEntry.
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A module of MonteliusEntry is MonteliusimageAnalyzer, which should accelerate the entry process in the future. FigsheBdeftplate of
the Avar perioccemeteryat Zamardi, Fig. 3 right shows MonteliusimageAnalyzer with identified individual red marked objects, yellow grave
designations and blue object numbering. These texts should be automatically read by But@i@ifis a future development!

Tal. 1 Griber2,3,4,6,7,9, 10

Figure3: MonteliusimageAnalyzer, plate before and after Hmalysis.
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Concept of thelImage Database Montelius

This database concept is based on the archaeological publicaataleguesnd plates oértifactassemblages. These are scarenadl broken
down into the individual objects by image processing. On this basis, semiautomatic plate types are produdathde atabase Montelius
the typology can be created by "drag 'n drop" on the sckeementriesto thetypology creation islaboriousprocess and can involve different
people, as is shown in the following figure:

Einscannen der Tafeln aus den

Publikationen oder
Erstellung von Grafiken

aus PDF-Dateien

Datenerfassung mit
MonteliusEntry

Datenerfassung mit
MonteliusEntry

Datenerfassung mit
MonteliusEntry

Datenerfassung mit
MonteliusEntry

Datenerfassung mit
MonteliusEntry

Datenerfassung mit
MonteliusEntry

Datenerfassung mit

MonteliusEntry

Beliebig viele
Mitarbeiter

inansprache durch
Fachspezialisten mit
MonteliusEditor

ische
inansprache durch

Fachspezialisten mit
MonteliusEditor

inansprache durch
Fachspezialisten mit
MonteliusEditor

inansprache durch
Fachspezialisten mit
MonteliusEditor

inansprache durch
Fachspezialisten mit
MonteliusEditor

S
N
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Bilddatenbank Montelius
flr verschiedenste

Perioden:
Paldolithikum
Mesolithikum
Neolithikum
Linearbandkeramik
Mittelneolithikum
Spatneolithikum
Endneolithikum
Friihe Bronzezeit
Mittelbronzezeit
Spatbronzezeit
Urnenfelder
Hallstatt
La Teéne
Rémische Kaiserzeit
Merowinger

Karolinger

Figure4: Diagram illustrating the teamwork of various specialists to create an Image Database Montelius.

Montelius" will be explained beifly below. Figures 5 and 6 shaw a schemdormat how picturesare entered o Database "Montelius" and
how evaluations that take place on this basis can be performed. In Figure Santsfeom the material publications, either monographs or

9
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articles The plateswhich show mostly find complexes are scanned or are already available as pdfs, aseb#ratecby means of image
processingo images of individual objects. Eaéimd object is described by filling out the forim the input program MonteliusEntryeditable
thesauri allow doing a standardized input. On the other hand, the publicationasaisce of additional informationvhich can be cataloged,
together with the images of the artifacts. Based on the "Montgarsdf our program package Winfen, the images can then beowneither
in the complex mode or typological mode. In addition, any definable other views are possible.

Figure 6 demonstrates the possibilities of WinSerion after entering the data into the database and after thealtypdogi/inSerion allows
different types of seriations tasualizerelationships in the considered archaeological material. Simple seriations asa@etrifr Reciprocal
averaging up to the Correspondence Anajys@culatechronologies based on thHmd complexes and the archaeological chronologically
relevant fine typology. In addition, the correspondence analysis based on the functional types is an important tooiganieatation of
gender studies. These allow addisoa the separation of meand women complexes in the best caseh aghe separation of artisan groups
ethnic groups, whiclill be executed further below. Also the use of local or glbbhaé mpsgivesthe opportunity tgerformfeature mapping
by means of an embedded WinSeri@ographic information system (GIS), using Google Maps.

10
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Scheme for establishing an image database Montelius, on the basis of the publications.
A
Image
database
Montelius

complexes

Montelius-
Entry

PDF2Tiff

Amb6on Kabune

CeHHolt Qavayopeia

Beijing = f E LR MR
Achmim = IJizasz = Panopolis

Figure5: Schene for creating anlmage Database Monteliystarting from the publications

11
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This typology is available for further analyses, such as seriation or an amdlilseN Nearest NeighborsThe advantage over a conventional
typology is that it can be creatatout 100times faster with Image Database Monteliushelmage Database Montelius intended for use in
scientific work, such as diploma dissertations, madteg'ses and particularly for doctoral and Habilitation dissertations.

Typological features with image browser and "drag 'n drop".

>

The nput of an object took an average of 60 seconds. By using new programs (MonteliusimageAnalyzer etc.), this could still be
significantly accelerated.

The search for parallels to an object takes about 30 seconds (compared to weeks of searching in the library).

The assignment of an image to an existing model requires only a few more seconds.

A new type is easily created by magia newfolderin MonteliusEditor with an appropriate name.

An existing type can be easily split into two sypes.

The main advantage over conventional typology is that the work processeisrated about 1@itnes

Thus, with 75,000 objects, muchf éhe Protohistoryof Central Europe was able to be recorded in the lagead.

A portion of this (about 200,000 items) has already been ordered typologically.

> I I>» I>» > I> >

12
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SPStoSerion

‘ WinSerion

A

I Data .
mage conversion
database —
Montelius — wpolyvariate. ./

Views on the Image
Database after:

Gender studies
Ethnical Groups
Craftsmen
ap of Europe Sociology

GoogleMappe

» Wiggle Matching*

HN G

C14toSequencing
ComparativeChronology|

Coins etc.

Figure6: Schere of the possible analyses based onlaage Datalase Montelius
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Program PDF2TIiff.

Program PDF2Tiff converts a folder of PI#es automatically to TiHPages. The resolution default is 300, dpit there are other resolutions
possible, between 200 and 600 dpihese tiffFiles are useds inputby MontelusEntry.

» Computer » Lokaler Datentrager (C:) » temp » tiffs

Organisieren v In Bibliothek aufnehmen v Freigebenfur v Diashow  Brennen  Neuer Ordner =~ 0 @
%@ SkyDrive -
& Google Drive
%l Zuletzt besucht -
4 Desktop
4 Bibliotheken
+& Heimnetzgruppe
> | PStadler
48 Computer
4 &, Lokaler Datentrager (C)
SRecycle.Bin L
@ Backup
Benutzer S067.tif 5068.if
bin
Config.Msi
DelphiBPL
> (@) Documents and Settings
@) Dokumente und Einstellungen
Eigene Dateien
gstools
HP Universal Print Driver
input
lib
Lokale Dateien
Mail
MontefiusEntry S069.4if SO70.4if
MyDelphiProgramms
De MyDelphiProgramms64 =" ——
- >
ProgramData " -
Programme - -
= -
@) Programme - -
Programme (:36) s -~
Recovery - a
= s
System Volume Information 4 -
4}l temp =% s
= -~
FR11_975_20_TrialWithArabic = >
Meso
Serion Ltd
Stadler Peter - -
SO7LAF S072.4if
tiffs
Test

: With PDF2Tiff a folder of PipHes is automatically converted to Jptiges.

Figure7

14
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MonteliusFunctions.

This is the tool for the database administration.

It allows the following totally different functions:

1) Ched that all images are present in the data sets.
2) Check that there are no orphan images.

3) Check that all the images are not corrupted. This is done by loading all the images in an image editor and checkitigsadypthegion was
successful.

4) Creae various lists, such as supplementing the lissitdf name$y new localities, for which are then automatically provided coordinates by
MonteliusEntryGoogleCode.

5) Export of records after filter specifications.
6) Export of images after export recorgports can be created as a separate image database Montelius on the users' computers.

7) Global corrections for sites and quotadjustmentsn a table are transferred to a list of corrections and automatically applied to the entire
database and transmtet! synchronously to the image structure.

8) Creation of the current statistics on the individual cultures, users and charge etc.

15
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MonteliusEntryGoogleCode

This is the tool for the automatic determination of the location coordinates using Google Maps tARI.case, an address is senGoogle
Maps, for example:

SI|{Kranf[Novo Mesto Mirna Pel Hmel | i |

In the leftmost field is the Internet code Sl for Slovenia Khtan region and then the location address. Only the current address in the (left of =)
Unicode format is searched. The geographmame in the address are arranged from the largest geographical unit on the far left to the smallest
unit right hierarchically. Firsit checks whether the entire string from the Google Maps API is detected. If this is not the case,-thiagight
locality names, mostly place names, which Google Maps does not know in gememiminated. Then the search is continued with the
remaining string. The process is continued until either a localizediofedone or the assignment was terminateduccessily.

This is basically the spelling of a locality name in the local language preferable because the transliterations ardgfters @mé are not as
well-found by the Google Maps API as the original names. The following place names are for exantpleratreadatabase

CN =Ordos

The Chinese name is recognized by the Google MapbétRdr as opposed to transliteration.

GE| 1" ’=uvBdddind=Th

The Georgian name in Georgian writing is on the far left in the address field, followed by the Rassarption, then two transliterations to
German.

16
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SY | Homs| Homs=Emesahsr (

Here is an example from Syria with the rigbileft original letters in Arabic.

Currentlyin the databasthere areabout60.000 localities, of which 0.5% could not be locat&tat of courseis not to saythat all other
localities werearranged properlyA control can begivenby GoogleMapper, where, for example, the counttiesvhichthe siteselong,can be
checked in the mappingy countries If there is a locality in the righcountry thatdoes not automatically mean that it has been properly
localized. The better the hierarchical address string is detected, the more likely the correct locality is locatedd@esses avith street and
house numbers allow the most accutatalizations, whictareonly possiblein the areaf villages or townsSoall the locations have different
accuracy, but this isot of great concerror large space mapping

ExportMaps
Currently thisprogramproduces three kinds of mapghichlatercan be dadedn GoogleMapper

1) By Culture: For all cultures in Montelius separate maps are prodidaadtural groups are defined file
MonteliusEntry.Culture_Mappings.xlshore maps than that can be produced. Hreymapped together with different symbols and with
a legenashowing all the cultural names.

2) By Quote: For all publications available in Montelius different maps are produced. This iseéulyif the location of sites for newly
entered publicationseed tdbe checked.

3) By Country:It may also be necessary to check these maps to @as#efwas found in the right country.

17
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Friihneolithikum Friihbronzezeit Eisenzeit

g = g = g =

= = = = = =

~ N ~ N ~ N
LinearbandKkeramik 103768 Unterwélbling 8132 Hallstatt 24875
Korés 9151 Friihbronzezeit 7854 Urnenfelder 13368
Zeliezovee 7044 Aunjetitz 7260 Kelten 3603
Starcevo 6641 Nitra 2934 Eisenzeit 290
Alfold-Linearbandkerami 6383 Straubing 2276 Daker 187
Cris 4951 Wietenberg 754 Skythen 164
Friihneolithikum 3964 Cotofeni 413 Lausitz 23
Impresso 3779 Wieselburg 407 42510
Vinca 1993 Otomani-Fiizesabony 42
Karanovo 1308 30072
Bug-Dniestr 1110
Cris 789
Zau 659
Karanovo 01 549
Szatmar 391 Urgeschichte zusammen
Tiszadob 358 227.485
PPN 262
Malo-Korenovo 224
Danilo-Hvar 208
Biikk 196 insgesamt Zusammen
La Hoguette 186 880.000
Kiev-Cherkassy 176
Azov-Dniepr 163
Szakalhat 158
Surskoy 143
Low-Don 129
Butmir 116 Stand vom 04.04.2014
Lepenski-vir 104

154903

Figure8: Acquisition statugor Prehistory, as 0f04.04.2014.

18




14.06.2015
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

A B E F H
Awaren Ostgermanen Merowinger

E = E - E _

— - —_— = — =
Abasgues 76 Burgunder 528 Alamannen 26295
Apsilen 1003 Gepiden 14356 Angelsachsen 671
Awaren 171807 Goten 12507 Bajuwaren 40925
Bulgaren 1403 Heruler 464 Franken 20335
Byzanz 14156 Rugier 101 Hessen 24
China 41 Skiren 191 Merowinger 40469
Kazaren 76 Vandalen 1280 Sachsen 1041
Kopten 28 29427 129760
Lomovatovo 1560
Ostgruppe 1470 Nordgermanen Elbgermanen

5 _ 5 _
E & 3 %
Saltovo-Majaki 182 Y N M N
Sasaniden 1041 Vikinger 2370 Langobarden 38805
Sogden 65 Nordgermanen 871 Markomannen 1630
Tang 44 3241 Sueben 465
Tiirken 809 Thiiringer 12398
Slawen 95150 53298
288911
Friihgeschichte |zusammen
504.637
Alles Zusammen
880.000
Stand vom 04.04.2014

Figure9: Acquisition statugor Protohistory asof 04.04.2014.

So far, a total 0960,000 objects have been registered and controlled.

19
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Typology with MonteliusEditor.

These entries into aimage Database Monteliswe essential for a quantitative analysis. In between, there i Siaglestep, namely the
creation of (fine) typology! With our newly developed program MonteliusEditor, it is now possible to create this much okbyetttgan was
previously possible with conventional type tables (on paper). All the participants of our software seminars siegicMigrunaBudapestGraz,
Munich and Nitrasoon also in Brno and Tubingdrgve seen how fast one can create a typology here by simply dragging and dro@ggng (
6 n dimages with the mouse into newly created folders with descriptive ndime$olowing are examples of different typologies:

rer: Version 1.1. , Build:3 -Anﬁ‘E
Fie Run Help
B¢ NEREE @B QR
Sort after ternplate:

[Tymacar ] B image] [Exped] cose] s Excl
B

T eramk\Ansprache\Objekt\Idol\Images00 1
CAM -Z\5\StadkerP_unpub\AT\Brunn Wolfhol2\0050 StaderP_Lnpubl. T047.01.9f
c Dateien\Vonteus, Tabellen) - und 0

;2821 NO;‘%ELE*L}L@L"&SJ&SMQE :0,2 Folderlist:0s [ esh0s  Lpdate:0s  Overal:0,688s
B Mcrosot Powe...| 1y C:\Documents ... | @ Postengang vo.. o | BIEKCOS@2E = 1850

FigurelO: MonteliusEditor with view of the typology. Early Neolithic idols of Brunn am Gebirge Whsilfa@z

20
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glllﬁli‘_l q il - - Search Errors
BOO‘G"E*TYDesl Bookmamcomptenas| select Type | Select Complex | Rename Types |
t after template:

Print Type | Frint Preview Pnnte(Sempl

Export | Convert | correct TApha Errors | Print All CountsubTree
[Typology | Show Images| Expand| Collapse SEveExcell J Filter |

[+] ] Gefabe .
[+] ] Gerat E . o
[+] [ Miinze

[=] [ Schmuck

[+] @ ##Anhinger
[+ @ ##Armreif
[-] @ ##Fibel
[+] [_] Armbrust |
[+] ] Biigelfibel
[+] [ gleicharmig
(3] [ s-Fibel
[+] 1 TypHerpes
[=] 1 vogeliibel
[+ (L] Almandin
[ (3 Blech
[=] ([ Kerbschnitt
[=] % #aFibelooaso
) Images0...
[+ [ Taube
1 Images001
[] @ ##Fingerring
[+] @ ##Gehange

@ zzGehangering DE. Aupitz. 0004 DE. Aupiez. 0004 DE. Niederrofla. 0005 DE. Oberweimar,0002
e ##Goldbrakteaten SchmidtB_1970.T00 1.02e. gif SchmidtB_196 L. T04L.n.gif SchmidtB_1570.T042.04a.qif SchmidtB_1970.T072.025.gif
@ ##Halsreif

@ #EKette

[+ ##0hrring

L™

Typology\Schmuck\##Fibel\VogelfibelKerbschnitt\#&Fibell0450\mages00L [ [
Folders:1  Images9 Ci\Montelius\Autoren_A-Z\S\SchmidtB_1975\DE\W&rmlitz Birkenweg 0005 SchmidtB_1975.T056.01.gif
D:\Eigene Dateien\Montelius_Tabellen\Aktuell\Ur- und Fra 1t 05 hland, 016 I
DataSets:6207  |Nodes:7441 |ReadPathes:0,113:[SortSTV:0,669s  |StringGrid:0s [MakeTree:0,557s [FolderList0,01s  [ImageList0,124s |Refresh:0,015s | [Overall2,501s |

Figurell: MonteliusEditor with view of thgypology. Merovingian period bird brooches.
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Figurel2: MonteliusEditor with view of the typology. Avar and Merovingian period ornamental tiggusjng-like decorated stars.
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Figurel3: MonteliusEdibr with view of the typology. Avar and Merovingian period ornamental discs, depiofitarsce rider
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In Figures 912, types created with MonteliusEditor are shown. Their arrangement can be
achieved using MonteliusEditor and drag 'n drop to place intodtrect, previously created
folders, which can be given descriptive names.

Results with WinSerion

As shown in the diagram above, the entries can be used in the image database to create the
typology for various analyses. First, we have a collectionradtgzns:
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Figurel4: Seriation of Avar period male burials.

Each point corresponds to an object. More than 3600 types are arranged in the columns and
more than 400€ind unitsare arranged in the rows.
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Figurel5: Seriation of Avar period male burigisesented irEigenvector form.

Thus thefind unitswith the same types are not next to each other as in the previous image,
but rather they are superimposed on one another. This leads to stronger clustere
places.
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Figurel6: Representation of the eigenvectors of the seriation results of Avar period male
burials in 3D.

The resulting peaks were named with the given chronolopiades
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Faktor 2 auf x-Achse gegen Faktor 3 auf y-Achse
Korrespondenzanalyse: Funde 3650 — Typen 3292
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Figurel?7: Avar male graves, correspondence analysis with the entire datargbtinits

Each triangle corresponds to an archaeolodiodl unit. The larger the triangle, the more dated find material is included in the assemblage. The
arrangement in the shapeaparabola shows the course of time, the beginning is marked as "Beginn", and the end as "Ende". In the top right just afte
the beginning, there are two particularly large adjacent triangles. These Hraten gravef Kunbabony and thperincely findof Bocsa. Contrary to
formerideas, these two assemblages date to the beginning of the Avar period, probably before 600 AD.
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Faktor 2 auf x—Achse gegen Faktor 3 auf y—Achse
Korrespondenzanalyse: Funde 1517 — Typen 721
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Figurel8: Seriation of Avar female graves, correspondence analysis with the entire ddtadsatbits

Here, instead of one parabola, there are two. Particularly in the early Avar period shown on the left in the grapmateritihes separated into two
very different branches. The upper branch has Merovingian gexiadry, while the lower branch nray has femalgewelry of Byzantine origin. The
upper branch can thus be interpreted as Germanic women in the Avar region, and the lower branch as Avar and Slavic viboamah. dihleoth
parabolas on the far right shows characteristics of Slavic farnalkgs of the 9th century.

29



14.06.2015

Nadel
FingerringSpiral A AMoIluske
AR [ZTerkampf ANZKenenzPunzlen
NManner Frauen
AHRB—-’-.IthIl-J-ﬂ
AHF‘["»TI-}I kampf AGelbe Keramik Anhangen.unulai
nger ‘em"xsﬂrnngverlanh
A Rasse OhrringKigelchen HateX
A']unr—l cz’;‘“al
Schlo Anha
A-"v"'”' i ASchnaIIeS |
Sax Hufelsen HIu ehar ASchlﬂssd Splelsx\
ense
Fugelblbelsla‘ As hi
Dolch Splegel iegel
FEURTZET ““’Z‘;E . A
A” % mmer A Sazelg! Kastchenschnd
LafiZépie y R
AHRZ A ttel Zyling !Pttu J! A ) <
sattel 2y K L
A Rreller  JA\s gAerss;rnauez.a
sabel  Schlelfstein ettenzigr iﬁ‘ Waage
B Wy ¢ 2 el
Stichel
Zopfspange Knotenloser Wlirfe T-Beschlag AHeften
F “ RBMaske amga
f E h jabel A .
Riemenende PR
é\ Panzer| Schild /\
| A‘v‘.un:hmmul:m A Schwept RZFe
Kocherbeschlag Am\qellmlen
Bogenbeschlag

Figurel9: Correspondence analysis of functional types of the Avars. Separation into male and female graves.

Each triangle corresponds here to a functional twhech explains for what it has servethe closer two triangles are to each other here, the more
often their corresponding functional types occur together in the same assemblage. The blue marker on the above righfesings that are found
in women's graves. Highlighted in orange onltiveer left are objects that occur mainly in men's graves. The white area in between shows objects that

can occur in both men's and women's graves.
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Figure20: Correspondence analysis of functional types of the Avars. Separdti@thnic groups and goldsmgh

On the left below you can see two different sized triangles for quiver fittings (small) and bow fittings (large). Thenglestoverlapping each other
has to do with the fact that whenever a quiver fitting was fouod, fiitings were also present, but not vice versa. Of the quivers, parts have only
survived if they were carved from bone or decorated with metal fittings. The simple bark quivers leave no trace. Theyuighetige bottom right
corresponds to functi@that occur only in Merovingiatemeteriessuch as a spathae, shielddelt strapendsmade of iron. All objects found in this
group thus indicate Germ@as in the Avar region. Directly above are groups of features that can be placed in connectigoldsithiths, suclas the
anvilor i P r e C m8inte thi®group islose to the Merovingian male featyréscan be assumed that they are Germanic goldsmiths. The yellow
group to the left now includes the features that can be associated with tise $\wia as bow accessories and ptaéspsas well as various riding
accessories.
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Figure21: Comparison of two different absolute chronologies for Avar period.

Along the Xaxis are the years 5&B0 AD. Along the Yaxis are the sequee data, which provide information on the seriation sequence with
numbers between 0 and 1000, where 0 marks the beginning of the Avar period, and 1000 marks the end. The black curvpostitiovs dhéhe
coin-dated grave assemblages, with coins ofidias |, Justin |Maurikios Tiberios, Phokas, Herakleios, Konstans Il, Konstdktimp to Justinian I

and Leo Il. The assemblages that contained these mostly uncirculated coins were properly positioned in the seriatéingroedeemhere were of
course differences, the standard deviation of which is indicated by the vertical lines through the filledAdteridsonstantin IVno more coins
reached the Avar region from Byzantiusince from626 the influx of coins in the form of tribute paymehésl been discontinued.

The red curve represent®C-dating of assemblages. Here, human collagen from the bones was extracted and dated. The red curve shows a clear st
in the absolute dating of the same or similar assemblages. What is the reas@? fbluthan collagen is built up mainly by the age eB@5y/ears,

with carbon originating externally. In the later years of life, collagen is rebuilt further; however it is done withcagdfpi@n of carbon from the

outside and with only the rebuilding old collagen from inside. Thusyith bone collagen dasgarticularly from young peopless thark5 years the

time ofthe deathand from older peoplabove30 yearsalways only the 280 age rangelhis time is also the period in which most grave gosdse

acquired. Thus, the grave goods of a grave are best determirtéd.dhe time of the burial, however, is determined by the other curve, namely
through coin dating, as these coins mostly come from the last or the final years of the deceased.
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Figure22: Distribution of Avar periobelt fittings.

In the top right is a soalled pseudo buckle that served the early Avar peridédin" from Kunbabony askeelt fitting. Underneath argolden belt

fittings from the treasure hoamf Erseke that were possibly produced in a Byzantine workshop at the beginning of the late Avar period. Below is
showna heraldicshapedoelt fitting with agriffon with four legs, which is characteristic of the advanced late Avar period. The distribbtioa Avar

period belt sets shows that these were equally used throughout the range, i.e. by all ethnic groups in the Avar reginatid®snasound Szeged

and Szentes indicate the location of demterof Avar Empire the concentration in the Vienrgasin possibly gives a clue as to the location of the

second AvaKhaganate.
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Figure23: Distribution of comtstampin the AvatEmpire

Combstampis a characteristic decoration of middle to late Avar period vessels. It canascharringbone, in anghaped arrangement or simply as
vertical lines. It is notable for these types dated to the middle Avar period that they are concentrated, with a fewsefkoaptivze area d?Pécs, in

the Northwest groumf the AvarEmpire
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FHgure 24: Evaluation of all ceramic characteristics of about 10088 as gravegoodsin an analysiof the N Nearest Neighbots

This is a combination map that attempts to summarize similarities between hundreds of ceramicistiesadtbe red lines attempt to define 14
characteristic groups. The groups 10, 11 and 12 correspond to the Northwest group of the Avar region. This might haat bE8arad Empire.
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Figure25: Analysis of the Nlearest Neighboren the basis of cadelt fittings of late Avar period.

The investigation of all the characteristics of late Avar periodleastittings shows a similar result as before, likewise in an analysis of theaxest
Neighbors Thus, the 14 groups seemctwrrespond with different workshops areas in bothroéc and also caselt fitting production.
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Figure26: Distribution of the s@alled Merovingiarmrnamental discén the Avar region

These ornamental discs were worn by wonoenfi ¢ h e s t Mheese gserman avomen were eitheprobably Sueles or Gepid. The main
distribution of the early Avar period is in the area of the former Pannonia, whecertiegeryof Zamardi on the Balaton seems to have been the
starting point, withabout 140 examples. The individual pieces found in n@emgeterie indicate a female exogamiye. the marrying into other
communitiesjn which the wearing of these disks was not common. From the middle Avar perioentie¢eryof Tiszaflred began, in wti even
more disks were found, numbering 154. It is therefore likely that a group of Zgmeéplearound 630A.D. emigrated to Tiszafired.
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Figure27: Distribution of early Avar periamilf binding strapends
Calf binding strapends as shownhere belong to respective buckles of the-cadled calf binding (Wadenbindengarnituren) oshoe fittings

(Schuhgarnituren), which were worn by both men and women. These examples from the Avar region fully correspond to tlegiakierov
equivalents. The concentration in the former Pannonia indicates that they were used byicSenrtizen Avar region.
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Figure28: Distribution of early Avar period Spathae

These "Germanic" long weapons come froemeteriesn the fomer Pannonia, from the Tisza, the original settlement area of the Gepids and from the
second Gepid settlement area in Transylvania.
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