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ABSTRACT

Context

The 2year CONteXT project (CONgolese heritage objects examined and contextualized thraygh X
Tomography) was launched in March 2023 as a continuation of the TOCOWO project (Tomography of
Congolese Wooden Objects). During TOCOWO, 129 wooden cultifeaitafrom the Royal Museum

F2NJ / SYGNIf ! FNAOF QA owa/! o O2tftSOGA2Y 6SNB (NI
ray microtomography. The primary aim of this initial research was to assess the viability of this non
invasive imaging technigge2 NJ ARSY GAFe@Ay 3 g22R alLISOASaed . & (GKS
the highresolution 3D scans had not only provided insights into the anatomical structure of the wood

but had also revealed a wealth of additional information that remained toxaged. The CONteXT

project was established to further investigate these data, delving deeper into the objects' material
composition, craftsmanship, signs of degradation, and past conservation treatments.

Objectives

The primary goal of the CONteXT project is to enhance the understanding of Congolese heritage
objects through advanced imaging and anal\Bysdelving into the scans and systematically examining
the information this unprecedented dataset holds, the project wants to explore the possibilities to
visualize and document any construction details, traces of use, deterioration processes and old
restoration treatments. The insights provided by these hundred collection objects about their creation
and use, as welhs about the interaction of their materials with past and present environments.
Beyond material studies, the project aims to address ethical considerations surrounding the scanning
of sacred and religious artifacts, particularly those containing concealed spiritual elements. By actively
engaging with knowledgholders from both Belgim and the Democratic Republic of Congo (DRC),
the project seeks to incorporate source community perspectives in determhromgthe scans and
results of this project should baisclosed and valorised\dditionally, CONteXforeseesknowledge
dissemination through public and academic outreach, including exhibitions, anamgoess online
database, and scholarly publications.

Conclusions

Ove the course of the project, we have made significant progress in deepening the contextual
understanding of Congolese heritage objects. The integration of scientific analysis with ethical
discourse has facilitated a more nuanced approach to cultural lgeripreservation. Challenges such

as time constraints and evolving ethical considerations required adaptations to the original research
plan. Despite these, the project has successfully contributed td&uioerledgeof the culturalobjects,
advanced material heritage research, and fostered dialogue with source communities.

Keywords
Cultural heritage, SuBaharan African heritage, tropical wood speciesgyuCT, wood
identification, wood selection
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1. INTRODUCTION

The collection housed at the Royal Museum for Central Africa (RMCA) has a long and complex history,
much of which remains only partially documented. Most of the Congolese wooden heritage objects in
0KS YdzaSdzyQa adG2NI 3S 4 SNB edSdrdgitBeRirsthalfbfvthe 20¢hS A NJ 2 N
century. The limited information available about these objects was typically recorded and interpreted

by the collectors themselves, often without input from the communities from which they originated.

This vast and derse collection presents significant challenges for research, preservation, and public
engagement due to the scarcity of documentation, the varied materials within the artifacts, and the
AKSSNI aAT S 2F (GKS 02t t SO0 A 2 yategylioyexpantl KnSwledge 6rk G K S
Central African societies, past and present, historical and anthropological studies have sought to
supplement these gaps. However, one ofieverlooked source of knowledge lies within the objects
themselves. Their constructianethods, material composition, signs of damage, and past repairs can
reveal valuable insights into their historical significance, original use, and cultural context.
Understanding this material evidence is essential both for deepening knowledge aboobijtts

and for ensuring their longerm preservation.

The CONteXT project (CONgolese heritage objects examined and contextualized thmaygh X
Tomography) builupon previous research conducted through the TOCOWO project (Tomography of
Congolese Wooden Objects), which ran from 2020 to 2022 as part of the BRAIN research program.
5dzZNAy3 ¢h/ h2hX mMHp ¢22RSy /2y32fSasS 2062Hm@00a TN
highresoluton XN & YA ONR G2Y23ANI LIK& 6>/ ¢0 |G | DSyGdod ¢KAA
three-dimensional, nofinvasive view of the objectoffering insights that could not be obtained

through traditional analysis without risking damage. While TOCOWO primarily focused on exploring
0KS FTSIFaArAoAtAGe 2F 622R &LISOAS A todkRIBoaderappko@dh.G A 2 y
It soughtto analysethe highquality scans in depth, applying methodologies from Conservation

Science and Material Culture Studies to systematically examine construction details, traces of use,
deterioration patterns, and past restoration treatments. The guad to extract new knowledge about

these artifacts, whictcould then6 S SEGNI L2 f I 6SR (2 aAYAfI NI 2028046
collection. This interdisciplinary researalas intended to be ofjreat value to art historians and
anthropologists studying the collection, as well as to conservators and collection managers
responsible for its preservation.

Beyond material analysis CONteXT addressed the fundamental challenge of the ethical dimension of
studying and revealing information about African heritage objects. From a scientific point of view, the
discovery of hidden construction techniques, accumutatceremonial use, and other structural
details is often celebrated as a breakthrough. However, for many living Congolese cultures, certain
FaLSoda 2F +y IINIAFEFEOGQa RSAAIY 2N NAGdz- € Fdzy Oii .
This is partiularly relevant in the case of power objects such as Mankishi figures, which sometimes
contain internal cavities filled with Bishimba, sacred substances believed to hold spiritual power. The
unrestricted visualization of such elements raises criticalcathquestions about what should be
revealed and to whom. While protocols for handling sensitive cultural heritage have been developed
in North America and Austratigparticularly concerning artifacts containing human remaisgmilar
considerations for Afren objects remain underexplored. CONteXT sought to address this gap by
engaging both Western heritage professionals and knowledge holders from the source communities
in discussions about when and how African objects should be examined, sampled, andedsii&i¢

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 6
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project aimed to draft ethical guidelines that will assist future researchers and museums in making
informed decisions regarding the study of African cultural heritage.

Finally, CONteXT was committed to sharing its findings with a broad audience. In addition to engaging
the academic community through publications and conference presentations, the project wanted to
present the 3D scans and the information uncovered throtlgh research in a publicly accessible
online database. This platform would allow individuals worldwide to explore the objects, their
histories, and their material compositions, ensuring that the knowledge gained is widely disseminated
beyond academic anghuseum spaces.

By combining cuttinggdge imaging technology with ethical reflection and inclusive collaboration,
CONteXTaspired to deepen thainderstanding of Congolese heritage objeetile ensuring that
research and museum practices remain respectful of their cultural significance.

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 7
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2. STATE OF THE ART AND OBJECTIVES

X-ray computed tomography (CT) scanning has emerged as a particularly powerful tool in heritage
research. Initially developed for medical applications, it enablesimeasive visualization of an
202800048 AYOUSNYyIl t | yR S HBdipbysigalstate Greridathér [i20208\Wbertian A ( K 2 ¢
et al., 2019). This capability is especially valuable for conservators, as it allows for unlimited internal
analysis while preserving the integrity of artifacts. Past and ongoing projects demonstrate the
potential of Xray CT in studying heritage objects across different materials, though many studies are
constrained by the availability of medical or industrial scanners and tend to focus on a limited number

of Western art objects (Dominguéxelmas et al., 2021;aRkin et al., 2021; Darmstadter, 2016).

A few museums and researchers have applied this technology to wooden objects from ethnographic
collections. For example, in 2013, the Indianapolis Museum of Art scanned two Songye power objects
(Hersak, 2013), and in 2020, the Musée du Quai Branly cordiacsimilar study on another Songye
object (Charlier et al., 2020). The Virginia Museum of Fine Arts usag &T scans to analyze a
privately owned Pende power object in 2016, revealing its complex accumulated components (Weiss
et al., 2016). In Belgiunthe Royal Museum for Central Africa (RMCA) scanned a selection of its
masterpieces with a medical scanner in 2005, uncovering hidden structural details (Gheysels &
Bouttiaux, 2008). More recently, the Museum aan de Stroom (MAS) initiated a project t8cogpe

Nkishi figures in collaboration with Congolese scholars, highlighting the need for greater involvement
of African researchers and institutions in such studies (Dibwe, 2021).

Despite these advancements, ethical considerations in the study of African heritage objects remain

dzy RSNBELX 2NBR® CNRY | AO0NROGT & AOASYUATAO LISNZI
construction and use is considered a breakthrough. However,nfany African cultures, such
informationt particularly concerning ritual or ceremonial practices considered privileged or even

secret, with some traditions still actively practiced today. While North America and Australia have

seen increasing awarenessch the development of protocols for handling sensitive heritage,
particularly objects containing human remains (Odegaard & Cassiman, 2016), similar recognition in

' FNAOFY KSNAGEFE3IS NBASEFNOK Aa fF01Ay3 ohQl SNy Si

Objectivel| The primary objective of CONteXT was to expand the knowledge available on the objects

in the RMCA collection by examining their material composition and historical context using high
resolution XNI & >/ ¢ & Ol y & domprisiKgh 429 Rdngbplesg Sobjectsffered an
unprecedented opportunity due to its scale, diversity, image quality, and historical significance. By
systematically analyzing the scans, the project aimed to document construction techniques, traces of

use, deterioration processesand past restorations. The insights gained not only improved
understanding of these specific objects but also provided valuable comparative data for similar

I NIAFFOGa 6AGKAY GKS wa/! Qad SEGSyairgdgsS 02ttt SOGAz2
historians and anthropologists studying the collection, as well as conservators and collection
managers working to preserve it.

Objective 2| CONteXT also sought to engage both Western researchers and African knowledge
holders in a critical discussion about the ethical implications of examining, sampling, and visualizing
African heritage objects. A central question was whether the benefits dkniah analysis and
improved conservation outweighed potential breaches of secrecy inherent to certain cultural artifacts.

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 8
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The project aimed to develop ethical guidelines for the responsible study of African heritage objects,
helping museums and researchers navigate issues of cultural sensitivity and shared custodianship.

Objective3| The final objective of CONteXT was to make both the scanned objects and the research
findings accessible to a broad and international audience. The results were prepared to be presented
in a temporary exhibition at the RMCA, where visitors were inviteexjaore the material histories

of the artifacts and reflect on the ethical questions raised by the research. In addition;Nde & >/ ¢
scans and associated data were integrated into a publicly available online database, ensuring that
scholars community members, and the general public could engage with the objects and their stories
from anywhere in the world.

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 9
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3. METHODOLOGY

The conducted researchdelved into an existing database of higasolution XN & >/ ¢ & Ol y &
Congolese heritage objects to gain deeper insights into their condition, history, and cultural context.
While lowresolution Xray techniques have been used in heritage studies for deaagamarily

through medical imaging systemshis project takes an innovative approach. It surpasses previous

case studies in scale, origin, and the quality of the dataset, exanfi@®gongolese heritage objects

from the FSI collection. These objects, varyindiinensions materials, typology, and geographical
RAAGNRAOGdzOIAZ2Y SAGKAY (GKS 5SY2O0N) G§AO wdétheeGenk O 2F /
facilities (UGCT)ielding higkresolution, threedimensional dataFigurel presents the size of the

dataset of scanned objects in the form of a map, showing the objects scanned from various regions

and cultures in the DR@ list of all 129 objects scanneshd examinedduring the course of the

TOCOWO and CONtepfdjects can be found in the annex at the endtbfs report

\\Y"Lf /(, T
S

\

/,/
I Y
;4

Figure 1geographical distribution of the2 collection objects scanned during the TOCOWO project
©RMCA ©UGCT @&ent-Woodlab
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Beyond its scale, the project introdutan innovative perspective by treating the material condition

of the objects as a valuable source of knowledge. Physical traces within the ntatergdl as wear,

repairs, and modificatiorns offer insight into the objects' original context, use, and his@rjourney.

By combining®XJ & >/ ¢ a0lya gAGK 2NIf | O02dzydia FTNRBY (Y2«
and the DRC, the CONteXT project seeks to reconstruct the original significance and lifecycle of these
objects.

Additionally, the research critically engages with the ethical dilemmas surrounding the study of African
heritage. By consulting knowledge holders from source communities and Western heritage
researchers, the project aims to identify potential concernsardmg the sampling, analysis, and
disclosure of information related to pow@ssociated objects.

Processing and examining scariEhe acquired XJ & > / Wereprckesged and analyzed using
specialized software that converts 2D cr@gxtional images into detailed 3D renderings, enabling an
in-depth virtual examination of both the external and internal structures of the obj@itsrickx et al.
2024) VGStudio MAX@vasused to generate highesolution 3D models, isolate different materials
based on their Xay attenuation properties, and offer a range of visualization options. Additionally,
ImageJ, a opensource software, facilitat the reslicing of 2D projections, making it possible to
extract crosssections from any angle within the object. To ensure consistency in data processing and
interpretation, the research folload a standardized protocol developed during the TOCOWO project
(Dierickx et al. 2024)By applying these advanced imaging techniques, the study pibade

dzy LI NI} £ £ St SR @GASg 2F GKS 202S036aQ YFGSNARFf OKI NI
signs of use, deteriorain patterns, and past restoration effortdzigure 2 shows thaliverse
visualisation possibilities of the scanned volumext to the photo of eamallKongo belblre two 3D
renderings, one at 0% transparency and one at 8@2&ddition, 2D reslices of the same scanned
volume are shown: on the far left from the top of the object to the bottom; on the righlices along

the length of the object.

Figure 2. The variousways to visualisehe threedimensional informationof a high-resolution scanof a Kongo bell
MO.1955.113.1710.9 x 3.7 x 2.5 cm, scanneds@um) : on both sides of the figure 2D reslices of the bell, in the middle two
3D renderings at different trancparen@RMCA ©UGCT ©Gent-Woodlab

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 11
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Field research and ethical consideration#|s part of a collaborative provenance research initiative
between two research projects at théfricaMuseum (PROCHEPRQ@enance Research on the
Ethnographic®llection) and CONteXT), and the IMK@stitut des Musées Nationaux du Cong@ld
research was carried out in five provinces of the Democratic Republic of Congo. Five anthropologists
visited communities in both urban and rural areas, engaging in discussions about the ethical
considerations surrounding the study and scanningafdgolese heritage objects. An additional two
days of fieldwork, funded specifically for this project, were dedicated to presenting-thg X/ ¢
research to local communities and recording their perspectives.

To ensure a systematic and inclusive approach, a survey was developed in French and adapted for oral
delivery in Lingala, Swahili, and other local languages, allowing participants to comfortably express
their views. Designed collaboratively by anthropodtgjhistorians angrovenance researcherd the

IMNC and the AfricaMuseum, tresirvey sought to document opinions on the appropriateness-of X

ray scanning for cultural heritage objects, ethical concerns related to revealing internal structures, and
the ways in which research findings should be shared.

Online image database[To make the research more accessible to a broad audience, the project
collaboratelg A (1 K (1 KS | PPRACHEGedrthtfsizpr@che.africamuseum.bgo integrate

3D surface renderings of the scanned objects into an online database. These digital models, created
using VGStudio MAX, will allow users to interact virtually with the objects, exploring their external
features in a dynamic and engaging wagwver, to respect cultural sensitivities, the database will
only display sugce renderings, ensuring that no privileged or sensitive internal details are revealed.
By providing this interactive platform, the project aims to foster greater engagement with Congolese
heritage while maintaining ethical considerations surrounding thel\s and presentation of these
objects.

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 12
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4. SCIENTIFIC RESULTS AND RECOMMENDATIONS

Over the course of two years, budgetary and time constraints necessitated a reassessment of priorities
and an adaptation of methods to achieve the core objectives of CONteXT. Despite these challenges,
the project successfully met its main goals througHatmration and innovative problefsolving,
resulting in a comprehensive and insightful interpretation of the research aims.

Objective 1 Analysis andcontextualisation of the scanned objects

A key outcome of this objective was the creation of detailed information sheets for each scanned
object. These sheets serve as a valuable resource for researchers, conservators, and museum staff by
O2YLIAtAYy3a SaaSydaAalt RI GlionZeghstiudidh teehniqu& andh@torival G S NR |
context.

¢KS FTANRG LI3IS 2F SIOK akKSSd LINBaSyida TFdzyRI YSy
supplemented by relevant literature on the objects or comparable artifacts. It also includes technical
information about the scan setup, such as images of the tdjgositioning inside the scanner,

providing a reference for future research endeavours.

The second page focuses on conservation insights, documenting evidence of construction techniques,
degradation patterns, use, and previous restorations. This analysis not only enhances the
understanding of individual artifacts but also contributes to adaer comprehension of the
museum's collection as a whole. The research revealed recurring degradation phenomena, including
insect infestations in nearly 50% of the scanned objects. Many objects, predominantly made of or
incorporating large wooden elementsxhibited cracks caused by historical fluctuations in
temperature and humidity within storage environments.

The final section of each sheet details findings from Region of Interest (ROH) $igisesolution
AYF3IAYy3 2F (KS 202S00aQ AYGSNYyIlrf ¢g22R aidNUzOG dzNB
identification, accompanied by information on the woodSsPA S&4Q LINRPLISNIASa |y
distribution. By tracing the origins of the wood, the study establishes connections between the tree
FNRBY 6KAOK |y 202S0O0G ¢l & OF NWSR:I (GKS aO0dzZ LJi2NRa
these choices. Figu@presents a complete data sheet for a Pende sculpture depicting a mother and
OKAfR® !'ff AYF2NXNIGA2Y aKSSha KIFr@S 6SSy AydaSanNg
researchers to access this additional material data alongside existing records.

In March 2025, a research paper was published examining the potential of material studies to
expand knowledge about the museum's collectigBierickx et al. 2025)This study focused on 20
SubSaharan African heritage objects from the scanned dataset, each differing in size, material
composition, and form. The research explored some key questions: if it was possible to identify the
wood species based on the pCT scgiven this variation in physical attributes and, in the case of a
successful wood identifici A 2y~ A T { K St suci & Ri€haity, HikaBilltyS axdh AcQuatic
characteristics could provide insights into the object's original function, its cultural significance, and
the craftsmanship involved in its creation?

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 13
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Museum registration
Registration number: E0.1980.2.2664
Typology: Sculpture

Culture: Pende

Dimensions: 50 x 15.7 x 15 cm
Materials: wood, pigment

Acquisition: Bequest

Date: March 24th, 1980

Donor: Marie-Jeanne Walschot

Geography

’

General

This Mother and Child statue from the Pende culture represents a child seat-
ed on its mother's hip. Adomed with red and biack pigment, the sculpture has
endured the passage of time, with one of ifs arms now missing.

Literature

Obenhofer, M., Mannes, D. and Stenger, J. Between
inside and outside: a female power object by the
Congolese Central Pende’ in Congo s Fiction: Art
Worlds between Past and Present. Museum Rietberg
Zirich. 2020.

Date scanned: June 2022

Scanner: HECTOR

Scan time: 6

Voxel pitch: 110 um

Scan settings: 100kV, 30W, 0,5mm A, 2401 projections, 500ms

"Overall/scan/sstup)

Object set-up

The object coukd stand on ifs own and was stable during scanning.  gosgi%p

Due fo the relatively homogenous width throughout the object, -t o

there was a limitation o the highest achievable resolution on the 4 i M
ROI scan. For this, the head of the figure was targeted. i

Registration number: EO.1980.2.2664
Scanner: HECTOR

Scan time: 62 min

Voxel pitch: 10 ym

Scan seftings: 100kV, 10W, 0,5mm Al, 3301
projections, 1000ms R

Object set-up ‘
The forehead of e mother fig-

ure was tameted for the Region
of Interest scan

Transverse plane Radial plane Tangenfial plane

i

Most notable qualitative features Quantitative features

IAWA anatomical st code IAWA anatomical list code Indication

0a - vessels In rackal multiples of 4 or 40al43a - mean vessel size

68p - fibres very thin-walied 48p - vessels per mm*

77p/80a/853 - axial parenchyma GMuse-in-ag- 53p - vessel lement length

gregates, not alitorm, nor banded rays per mm*

98a - no wide rays

136p - prismatic crystals present

Consftruction of the object

The object is carved from a single wood block. The pith
of the tree runs centrally through the sculpture (orange
arrows A & B), and has dried partially detached from the
juvenile wood (C).

Damages to the object
The right amm of the mother figure is lost

There is some intensive insect damage present in cer-
tain parts of the sculpture. The worst part affected is the
child figure’s head. On the three-dimensional rendering
(D) and the cross-section (G) the empty and frass-filled
galleries caused by insect activity are clearly visible.
There are also small zones near the surface of the moth-
er figure’s sculpture with this damage (E, F & H)

Three are some large cracks inside the wood, starting
from the pith of the free and running outwards. The larg-
est of these cracks are in the base of the object.

Old conservation treatments

The base of the sculpture received a freatmentin the past.
The documentation for this treatment can't be refraced in
the museum database, but the glue used to repair a large
fracture in the base ofthe objectights upinthe X-rayscan.

Ethical considerations

Several small, oval-shaped holes (about 4.5 cm in height)
could be seen on the exterior of the sculpture (J & K) at fhe
height of the mother's hips. At first, fiese tunnels appeared to
be deliberstely crafied, as they were amanged neatly along
a horizontal plane and were reqular in bath size and shape.

However, further examination of the scans ulimately dis-
proved the hypothesis fiat these tunnels were man-made
The hollow canals trace back to e central pith of he
wood, and contain phioem Essue which connects fo e
shrunken pith cells. This leads o the conclusion that these
structures were naturally ocourring. This finding was sig-
vificant, as & simiar case was previously documented in
a Pende statue siudied at the Museum Rieberg in Zirich
The wood bares anatomical and morphological resemblance
fo scienffic reference material from Alchomea, a genus
where branching in horzontal planes has been observed

Establishing that the channels were a natural phenom-
enon rather than the result of human intervention was
a crucial factor in the interpretation and dissemination
of the scans: had the canals been man-made and linked
to priviliged information, we would not have shared the
3D randerings or 2D reslices of the inside of the object

Wood anatomical descripfion: 9a 40a 43a 46p 53p 68p 77p 80a 85a 98a 107a 108a 136p179p

Phase 1 - Genus query on InsideWood

Phase 2 - Species selection based on geographic distribution
Phase 3 - Species ranking based on comparative microscopy
Ranking s

avalehie visual rferences)

Alchornea florbuinds Mill.Arg

Alchomea cortifola {Schumach. & Thonn ) Mill Arg
Alchornea hirtefia Benth

10ai47p vessels not in multiples, too many per mm?
Akhomea laxifora (Benth.) Pax & K Hoffm, 10i47p vessels not in multiples, too many per mm?
Alchormea rmil & K Hoffm. 10v47p too many vessels per mm?
Alchormea ocoidentais (Mull.Arg.) Pax & K.Hoffm. | 47p too many vessels per mm*
Akchomea De Wik, 47p too many vessels per mm?®
Nesboutonia macrocalyx Pax 10a vessels not in multiples
Neoboutonia manni Benth 10a vessals not in muttiples.

i ull_Arg.) Prain 10a vessels not in multiples
Lepidobairys staudti Engl. 10ai47p vessels not in muiples, too many per mm?
L i Letouzey & N.Hallé 10ai86p vesssls notin multiples, i
Leeuwenbergia africana Lelouzey & N.Hallé 10ai85p vessels not in multiples,

Visually most similar to

Alchornea sp.

rance of. 5p. on African continent:
Source: RAINBIO database

Specific gravity: 0.53

‘Source: Tervaren database.

Legend
Resistance to dry wood borers: not found Pende culture

JUCN R lit of threatened species: not threatened ARSI

hitps:farannucrrediist org/search 2query: Alchomea floribunda
searchType=spetics

Figure shows a full data sheet on a Pende sculpture, depicting a mother andTdieldvood of this sculpt
is anatomically described and identified on the bottom two pages of the ShR&tICA ©UGCT ©Gent-Woodlab
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Despite the diversity in object dimensions and materials, 18 out of the 20 heritage objects were

a0l yySR 6AGK | @2ESt &A1l S 2% t8aa GKIy yop >Y
identification. All 20 objects were successfully identified, with tvibe Bindji pipe and the Chokwe

elephant sculpture containing two different wood species. Of the 22 total wood identifications, 18

were determined at the species level, three at the genus level, and one was classified as a liana, with

a likely botanical fianily assigned.

The study demonstrated that-X> & >/ ¢ Aa | @Al of S -invagire wSod FSOG A ¢
identification in heritage objects. Bynalysingboth quantitative and qualitative anatomical features

FO @GFNRBAY3 NBazfdziAz2zya oNIyaIAy3dI FTNRBY odp >Y G2
narrow down species identifications. This dataset, spanning a broad range of object types, builds on
LINBGA2dza Ol &aS adtddzRASa FyR FdzZNIKSNJI gFfARFGSaE (KS
research.

Identifying the wood species used in these objects provides crucial insight into their material origins
and the choices made by artisans. It links each artifact back to the tree it was carved from, the
craftsperson who selected the material, and the objedntended function within its original
community. By correlating wood species with their technical properti®sch as density, durability,

and availability the study highlights how material selection was guided by both practical and cultural
consideratims. These findings not only enhance our understanding of African material culture but also
offer valuable knowledge for conservation efforts, ensuring that these objects are preserved with a
deeper awareness of their structural vulnerabilities and hisarsignificance.

Objective 2 Ethical considerations of Xay scanning African heritagés proven by the results
publishedin response tdhe first objective Xray uClcan uncover information and help reconstruct

lost knowledgeabout cultural objects. While tB might be crucial information, especially when
studying an undedocumented collection such as housed at the AfricaMuseuynthey also pose
significant ethical concerns. Should knowledge that was deliberately concealed by its creators be
accessed? Does retrievingdasharing this information serve the interests of the source communities?
And is it appropriate to present such findings in academic or public settings? Ultimately, only the
source communities the original makers and custodians of these objeatan provi@ clear
guidance on how to approach these dilemmas.

The findings from this research are currently being compiled into an article in collaboration with
Congolese researchers who conducted the fieldwork, alongregharcherérom the PROCHE project
(PR@enance Research on the Ethnograpbotlection) at the AfricaMuseum. This publication will

explore the ethical complexities surrounding the study of heritage objects from colonial collections

and propose preliminary guidelines for conducting such research responsibly. The goal is to balance

the pursuitof knowledge with a deep respect for the cultural and spiritual values embedded in these
artifacts. ¢ 2 a@adSYFGAOFft& NBO2NR LI NIAOALI yGAQ 2LRAY
perspectives on the conducted research, as well as its dissemindtensurvey was collaboratively
designedwith the fiveresearchersvho conducted the fieldwork and the provenance researchers from

the AfricaMuseum and IMNC.

A total of 57 individuals across the Democratic Republic of Congo participated in the study, with at
least seven participants from each fieldwork site. The participants, averaging 50.2 years of age,
represented a broad range of professional and social ¢gracinds. Each of the five field researchers
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spent three months at their respective locations, dedicating two days to interviews with individuals
who voluntarily shared their perspectives on material studies and the usea@f XT scans on their
heritage objects. Efforts were made to ensure divaesgresentation, and special care was taken to
secure informed consent for the inclusion of participants' insights in this publication. Figure 4

illustrates theprovinceswhere the research was conducted.

Figure 4:Vegetation map of the DRC. Indicated with orange circles areities and villagewisited by the five IMNC
researchersSORMCA ©UGCT ©UGehYoodlab

In addition to examining individual responses, the data was systematically analysed to identify trends
based on key factors such as age group and professional background. Felaseg analysis,
participants were divided into five groups, each covering €d#&r range: 2635, 36;50, 5k 65, 66;

80, and 8t95 years. Those who did not disclose their age were classified as "not recorded." Figure 5
provides an overview of participant distribution acraksese age groups.

Histogram of the participants' age groups
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Figure5: histogram of the age groups and distribution of the 57 particip@®MCA ©OUGCT ©Gent-Woodlab
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To account for the wide range of professional backgrounds, participants were divided into ten
occupational categories. These included government employees (state agents), academics (such as
historians and PhD students), and artists (including sculptorsaaradiworkers). Educators, such as
teachers and "chefs de travaux," were grouped separately, as were healthcare professionals, including
doctors and nurses. Museum staff and village leadexrsknowledged as key custodians of traditional
knowledga were alsocategorized individually. Other fields represented included social work and
transportation. A final category, "not recorded," was designated for individuals who chose not to
disclose their profession. Figure 6 illustrates the number of participants wihah professional
category.A publication on the results of the survey is in preparation.

Professions des participants

Agents of state

Academia

[ a ]
[ 5 |
Village leaders/trandition&{ “
Museum professionals _

Social worker

4
5

11

5

4

5
Transport

Figure 6Distribution of the participants across the different professional categories ©RMCA ©UGCT @N@ethab

Objective 3 Disseminationof the results is explainedn detail in point 5 below.
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5. DISSEMINATION AND VALORISATION

(Inter)national presentations | Over the past two years, many opportunities presented themselves
to share the CONteXT project and its intermediate results at international conferences. All the
presentations listed below represented enriching experiences, offering a chance to build@amtiex

a network and to collectively reflect on the presented topics.

0 2931 March 2023 Taking careStuttgart
Exchanging expertise and experience across continents: towards a sustairable co
stewardship
Presentation at the Creative study [&bking Care

0 16 March 2023; ArtBio Matters (online)
Gb2AW D aABSé -riySodegyaphl azSangolese wooden objects
Online presentation on the ethical considerations of scanning African heritage

o 17-19 April 2023 Diversiteitdagen St.Rita collegekontich
Cultural awareness debate with presentations, focus on restitution of Congolese heritage.
Presentation and guiding debate for first grade studentsi3¥ears old)

0 23 March 2023 MASRMCA workshog Antwerp
Presentation of scanned collection object at an internal workshop in Antwerp, comparing
research results and methodology on similar Songye Mankishi.

0 5 December 2028 (internal) Woodbiology workshopg Tervuren
Inside Inside Wood
Coorganising and presenting internal woodbiology workshop to exchange insights and
experiences

0 9 February 2024 UGCT seminar Ghent
Where science and rituals meet. The challenges of scanning African cultural heritage.
Presenting at UGent seminar

0 11 April 2024; Stichting Ebenist international conferengé&msterdam
Weighing knowledge and respect: the opportunities and pitfalls of researching Congolese
heritage objects
Presenting on ethical considerations when researching African heritage

o0 30 May 2024, Forest to Heritage ConferenagHelsinki
Wood species identification usinga§ UCT scanning: A muafdsolution comparative study
Presenting a methodological experiment

0 4 June 2024 InArt conferenceg Oslo
A scan of worms
Presenting on the possibilities of visualizing and quantifying itseohge through Xay
pnCr
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Follow-up committee | During the course of the projedte Followup committee was assembled
three times, to benefit from the experiences and unique insight of each of the committee members,
present preliminary results and discuss hurdles and questions. The members of the committee:

1 Jessica Hensel, professor at the University of Amsterdam and objects conservator at the
NMVW (National Museum for World Cultures, Netherlands),

1 Dr. Matthieu Boone, professor at the University of Gent in Belgium, and head of the
tomography facility there

{1 Liliane Feza Tshikutapod conservatorat UNESCO Kinshasa

1 Beth Edelstein, head conservator at the Cleveland museum of Art,

1 Jeremy Uden, head conservator at the PRisers museum in Oxford.

Meeting 1
June 8 2023

The first followup committee meeting provided a chance to introduce the various committee
members to each other, as well as{jietroduce the project after its initial start in March 2023. The
objectives were set out as

- further analysis of the data set

- building of a knowledge exchange netwprk
- engaging in the ethical discussion

- disclosing the dataset.

The discussion after the first presentation served to answer some initial questions. Matthieu Boone,
professor at the UGent, gave some tips on visualization technigues of the scans. Liliane Feze Tshikuta
provided some great insights into the sgb of theethical quandary.

Meeting 2
February 24th 2024

This online meeting started with a short presentation to update the committee on the research
LIN2EINBaa aAyOS (G4KS FANRG YSSGAy3do wSaidldAiay3d GKS
mainly on the changed priorities and feasibility of these otiyes due to financial changes and a time

constraint on the project. The preliminary results of the scans and the planned collaboration with the

5 Congolese researchers on the ethical considerations were also presented. After the presentation,
discussiorwas invited. Main comments came from Liliane Feza Tshikuta, who had specific tips on the
object selection for the second publication. Beth Edelstein had questions about the opportunities of

wood identification using-Xay uCT, as well as expressed a gigatrest in the results of the fieldwork

of the 5 researchers that had then just started.
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Meeting 3
March 24" 2025

At the end of the CONteXT project, a final committee meeting was held, to present the results after 2
years of work. Special attention was given in presenting the results on the published article in the
Journal of Cultural Heritage, as well as the finisheld work on the ethical considerations ofray
tomography on African heritage. The results were well received, and possible -fgild@ads were
discussed. There was also discussion on the objectives the project did not get to fulfill, in particular
the planned display of the results in a temporary exhibition at the museum. The committee members
helped to think about alternative ways of a (virtual) exhibition around the scans made and the
reconstructed stories around the objects.

Virtual dissemination of the scans Building on insights from the ethical survey discussed in Objective

2, the decision was made to share the scans online to ensure broad and international accessibility.
However, to protect potentially sensitive or privileged information, only surface réngerof the
scanned objects were created for public viewing. These renderings allow users to interact with and
examine each object from all angles in a virtual space, but they do not reveal any internal structural
detalils.

Figure 7 presents an example of one such rendering, featuring a scanned wooden cup (12 x 9 x 8.4 cm)
FNRY (KS aododzdzy Odz GdzNB Ay (GKS 5w/ & 91 OK &adz2N¥FI OS
online cultural collection database, developed and thds by the PROCHE project
(https://proche.africamuseum.be/simplesearch). By making these renderings available, the CONteXT
project aims to engage not only Western researchers but also members of source communities who
wish to study and reconnect with theheritage.

Figure 7:Surface rendering of Mbuun cup (12 x 9 x 8.4 cm), EO.1980.2.4R&ilable online through the
PROCHE databa®®MCA ©UGCT ©Gent-Woodlab
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Dierickx, S., Beeckman, Biosipovic, I., Charkaoui, Genbrugge, S., Hubau, W., Boone, M. and Van
den Bulcke, 2025.Bridging tebnology and culture: Xay pCibased wood identificatiorof Sub
Saharan  African  heritage. Journal of Cultural Heritager3  (1): 11a121.
https://doi.org/10.1016/j.culher.2025.03.001

Dierickx, S., Genbrugge, S., Beeckman, H., Hubau, W., Kibleur, P. and Van den Bulck&ah2024.
destructive wood identification using-tdy pQd scanning: which resolution do we need? Plant
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Dierickx, S., Charkaoui, C., Boros, L., Koyambutu Tholase, S., Gawaya Galume, R., Ngwabwanyi Kunda,
C., Tshiapota, T., Beya Obonga, B. and Amusubi Yogolétm(thelessinvasive: the ethics of-iy
tomography on Congolese heritage objedtspreparation.

7. ACKNOWLEDGEMENTS

The authors acknowledge the financial support of the Belgian Science Policy Office (BELSPO) for the
TOCOWO projectand the CONteXT project (B2/191/p2/TOCOWO; B2/233/P2/CONteXT
tocowo.ugent.be)We also acknowledge the financial support by the BOF Special Research Fund for
the UGCT Core Facility (BOF.COR.2022.008) and for the Nanowood CT system (BOF Starting Grant
JvdB, BOFSTG2018000701, FWO Grant GO09720N, G019521N «DW®GB®ent grant JVdB).

W.H. received support from BELSPO through research profitVFAIRR019prf-075 (CongoFORCE).

They would like to acknowledge the Royal Museum for Central Africa, in Tervuren, for making the
collection of objects available for analysind in particular the researchers of the PROCHE project
(https://proche.africamuseum.be) for their support and collaboratidfithout them, many of the
objectives of this project could not have been mkastly, they acknowledge the Centre foray
Tomography at UGent, for allowing to perform the scans, as well as Ivan Josipovic, scientific support
fellows at the UGT, whose advice and collaboration in obtaining the scans was invaluable.

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 21


https://doi.org/10.1016/j.culher.2025.03.001
https://doi.org/10.1186/s13007-024-01216-0

Project B2/233/p2/CONteXT

8. REFERENCES

Albertin, F., Bettuzzi, M., Brancaccio, R., Morigi, M.P. & Casali, FX2@}3Computed Tomography
In Situ: an opportunity for Museums and Restoration laboratolksitage 2(3): 2028038.

Baeke, V., Bouttiaux,-M. Le sensible et la force: photographies de Hughes Dubois et sculptures
songye, Tervuren: AfricaMuseum Tervuren, 2004, p. 56.

Baeke, V., Schoffel, S., Clothk-iRalité Sans Fin: Finality Without EBdussel: BRUNEAF asbl, 2017,
p. 113.

Charlier, et al. Internal anatomy replication in a tribal art statue (Songyeg.1&D).

Contreras Quinones, H.J., Lizardo Aguayo, D.A., Andrade Ortega, J.A., Ramirez Barragan, C.A., Diaz
Ramo, S.G. and Rivas, A.R. 2828liminary idetification of woods from Mexican pines by AFRIR
spectroscopyRevsta Mexicana de ciencias forestales 13 (#29.4

Deklerck, V., Lancaster, C.A., Van Acker, J., Espinoza, E.O., Van den Bulcke, J. and Beeckman, H. 2020.
Chemical fingerprinting of wood sampled along a patbark gradient for individual comparison and
provenance identification. Forests 11(107313.

Deklerck, V., Mortier, T., Goeders, N., Cody, R.B., Waegeman, W., Espinoza, E., Van Acker, J., Van den
Bulcke, J. and Beeckman, H. 20A9protocol for automated timber species identification using
metabolome pofiling. Wood Science and Technology 53(1)-963.

Dierickx, S., Genbrugge, S., Beeckmartitthau, W. Kibleur, Pand Van den Bulcke, J. 2DXon
destructive wood identification using-tdy UCT scanning: which resolution do we need? Plant
Methods 20, 98

Dierick S, Beeckmanil.,Josipovicl.,, CharkaouiC.,GenbruggeS.,Volper,J.,Van Houtte AlonsoB.,

Boone M., Hubay W.and Van den Bulckd.2025.Bridging technology and culture «rXy pC¥based

wood identification of Subaharan African heritagdOURNAL OF CULTURAL HERITAGE. 73. p.110
121

Fernandez, V. 2020-rdy Micro Computed Tomography in Cultural Heritafyealytical Methods
Committee AMCTB®8(12): 44961500.

Fromm,A.B. 2016Ethnographic museums, and intangible cultural heritage return to our roots.
Journal of Marine and Island Culturé¢2): 8994.

Ge, Z., Chen, L., Luo, R., Wang, Y. and Zhou, Y. 201&:tdttion of structure in wood by-bay CT
imaging technique. Bioresources 13(2): 3G685.

Grabner, M., Salaberger, D. and Okochi, T. 2009. The need of high resolutioay |[CT in
dendrochronology and in wood identificatiom: 6th international symposium on image and signal
processing and analysis ISPA, Septembet8,6Salzburg, Austria.

Guillot, B., and A. Massall970. « Histoires du pays BeembeCahier O.R.S.T.O.MIl (3): 5559.

Haag, V., Dremel, K. and Zabler, S. 2822umetric imaging by microomputed tomography: a
suitable tool for wood identification of charcodAWA journal (published online ahead of print 2022)

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 22



Project B2/233/p2/CONteXT

Haag, V., Kirsch, S., Koch, G., Zemke, V., Richter, H.G. and KashuroN&nzizEdructive
investigation of historical instruments bad on 3Breflectedlight microscopy and high resolution p
X-ray CT. Wooden musical instrumeutdifferent forms of knowledge WoodMusICK: 1436.

HaagV, KirschS,KochG,ZemkeV, RichterH-G,Kaschurds.2018.Non-destructive investigation of
historical instruments based on 3®flectedlight microscopy and high resolutionX-ray CT.

In: Wooden musical instruments different forms of knowledge, book of end of WoodMusICK, COST
Action FP1302t43;156.Cité de la MusiquePhilharmonie de Pari®aris.

Haag, V., Koch, G., Zemke, V., Kirsch, S. and Kashuro, SCa@fléctedlight microscopy aa tool
for wood identification in historical instruments. Conference paper: WoodMusICK, Brussels.

Haneca, K., Deforce, K., Boone, M.N., Van Loo, D., Dierick, M., Van Acker, J., and Van den Bulcke, J.
2011.%ray submicron tomography as a tool fohé study of archaeological wood preserved
through the corrosion of metal objectdrchaeometry 54 (5): 89305.

Hersak, D2010. Reviewing power, process, and statement: the case of Songye figudrieain Arts
43(2): 3851.

Hersak, D2013.Beyond the Naked Eye: Ethnography Screened through the ScientificClitieal
Interventions 11(1):94.04.

Horikawa, Y., Mizundazuru, S. and Sugiyama, J. 20ddéarinfrared sp&troscopy as a potential
method for identification of anatomically similar Japanese diploxylons. Journal of Wood Science
61(1): 251261.

Hubau, W., Van den Bulcke, J., Kitin, P., Brabant, L., Van Acker, J. and Bex@kBnan.
Complementary imaging techniques for charcoal examination and identificdfigvA Journal 34
(2): 147168.

Jahanbanifard, M., Gravendeel, B., Lens, F. and Verbeek, F.ERBOPwood identification to battle
illegal trade. Conference papeiodiversity information Science and Standards.

JieTang, X., Nordahlia, Adaur Tay, Y,.Choon Lim, S. 2018. MyWetd: Automated macroscopic
wood identification system using smartphone and malenes. Conference paper.

Joy, C. and MacDonald, K. 2020. The ethics of publishing Plunder (Dialogue). African Arts-53(4): 22
23.

Kar Seng, L. 2019. An experimental study on the use of visual texture for wood identification using a
novel convolutional neural network layer. Conference paper.

Koch, G. and Haag, V. 2015. Control of internationally traded timitee role of macroscopic and
microscopic wood identification against illegal logging. Journal of Forensic Research6(6): 1

Koch, G2020.App CITESwea D¢ published computeiaided identification and description of CITES
protected timbers. ResearchGate.net, consulted May 2023.

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 23



Project B2/233/p2/CONteXT

Kobayashi, K. HwangHs, Okochi, T., Lee,"W. ard Sugiyama, J. 2019. Ndastructive method for
wood identification using conventionalrdy computed tomography data. Journal of Cultural Heritage
38(1): 8893.

Marshall, M., May, K., Dann, R., Nulgit, L. 2020. Indigenous stewardship of decolonised rock art
conservation: processes in Austral#udies in Conservatio5(1): 208212.

Masschaele, B., Dierick M., Van Loo, D., Boone, M., Brabant, L., Pauwels, E., Cnudde, V., & Van
Hoorebeke, L. 2013ECTOR: a 240kV mi€d setup optimised for researchournal of Physics:
Conference Serig463(1), 14.

Meier, E. Wood identification guid&Vood-database.com consulted & 2023https://www.wood-
database.com/wooehrticles/woodidentification-guide/.

Mellor, SP. The Exhibition and Conservation of African Objects: Considering the Nontdogiinial.
of the American Institute for Conservati@i(1): 316.

Mizuna, S., Torizu, R. and Sugiyama, J. 2010d\Wentification of a wooden mask using synchrotron
X-ray microtomography. Journal of Archaeological Science 37 (1):2ZB/%2

Nooter, M.H. 1993African Art That Conceals and Reveafsican Arts26(1): 5469+102.

hQl SNy wod SiG fd uHnmcd . Sé2yR GKS {daNFI OSY 2 KSN
Museum Conservation of West African Power Association Helmet MdskgumAnthropology.
39(1): 70686.

Pace, M.R. andrjyyalossy, V. 2013. Wood anatomy and evolution: a case study in the Bignoniaceae.
International Journal of Plant Science 174 (7). 10048.

Prince, E.R., McClure, P.J., Huffman, A.N., Voin, D. and Espinoza, E. 2022. Reliability of wood
identification using DARTOFMS and the ForestST© database: a validation study. Environments
2(2):

Rueden, C.T., Schindelin, J., Hiner, M.C., DeZonia, B.E., Walter, A.E. Arena, E.T. and Eliceiri, K.W.
2017.ImageJ2: ImageJ for the next generation of scientific image data. BMC Bioninformatics 18
(529): 126.

Ruffinatto, F., Negro, F. and Crivellaro, A. 2023. The macroscopic structure of wood. Forests 14 (3):
644.

Ruffinatto, F. and Crivellaro, A. 2019. Atlas of Macroscopic Wood identification: with a special focus
on timbers used in Europe and CIHHE®d species. Springer international publishing.

Sharma, V., Yadav, J., Kumar, R., Tesarova, D., Ekielski, A. and Mishra, FOK.tB828@pid and
non-destructive approach for wood identification using AHRR spectroscopy and chemometric
methods. Vibrational Spectroscopy 110 (:ra

Stelzner, J. and Million, S. 2015:ray¥ computed tomography for the anatomical and
dendrochronological analysis of archaeological wood. Journal of Archaeological Science 55(1): 188
196.

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 24



Project B2/233/p2/CONteXT

Steppe, K., Cnhudde, V., Girard, C., Lemeur, R., Cnhuddé&ideanand Jacobs, P. 20Wk&e of Xray
computed microtomography for neimvasive @termination of wood anatomical characteristics.
Journal of Sctructural Biology 148 (1)-21L

Tang, X.J., Tay, Y.H., Siam, N.AlLam, S.C. 2019. MyWo®d: Automated macroscopic wood
identification system using smartphone and matgas. Conference paper: International conference
on computational intelligence and intelligent systems, Phuket Island, Thailand, 2018.

Tazuru, S., Martz, M., Itoh, T. aBdgiyama, J. 2022. Wood identification of Japanese and Chinese
wooden statues owned by the museum of fine arts, Boston, USA. Journal of Wood Science 68(11): 1
10.

Thompson, R. F. 198Ihe Four Moments of the Sun: Kongo Art in Two W.aNdshington:
National Gallery of Art, 588.

Traoré, M., Kaal, J. af€brtizas, A.M. 2018. Differentiation between pine woods according to
species and growing location using FAIRR. Wood science and technology 52 (1):-3@4.

Traoré, M., Kaal, J. a@brtizas, A.M. 2018. Chemometric tools for identification of wood from
different oak species and their potential for provenancing of Iberian shipwrecKsi@®6centuries
AD). Journal of Archaeological Science 100 (17362

Trotsiuk, V., Pederson, N., Druckenbrod, D.L. and Orwig, D.A. R$stlhg the efficacy of treang
methods for detecting ast disturbanced-orest Ecology and Management 425 (1)}639

Van den Bulicke, J., Boone, M., Van Acker, J., Stevens, M. and Van HoorebekeXtrag009.
tomography as a tool for detailed atomical analysisAnnals for Science 66 (508)12.

Wei, Q., Leblon, B., and La Rocque, A. 20hXhe use of Xay computed tomography for determining
wood properties: a review. Canadian Journal of Forest Research. 41 (122420

Weiss, woodward, strother. Art with fight in it: discovering that statue of a colonial officer is a
power object from the 1931 Pende revolt, 2016.

Wheeler, E.A. 2011. Insidewoqd\ web resource for hardwood anatomy. 32 (2): £99.

WheelerEA.2020.Using the inside wood website: potentials and pitfdWe/NA Journal1(4):412¢
462.

Wiedenhoeft, A. 2020The XyloPhone: toward democratizingass to higlguality macroscopic
imaging for wood and other substrates. IAWA journal 41 (4): 89®

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks) 25



Project B2/233/p2/CONteXT

ANNEXES

¢tKS FyySE O2yGlAya I FdzZft fA&ad 2 7F cuitdrd colleatian. 26 2SO
They are subdivided by culture of origin (or in case the culture is unknown, the country of éragin).

each object a photo is showand some basic information is given, such as the museum registration
number, a description of the object and its dimensions. The materials included in the object are listed,

and the scans madeith the achieved resolution (expressed in reconstructed voxel size).

Angola
Object photo Description Materials X-ray uCT scans
Museum registration: + Wood +  Overview scan:;
E0.1967.63.568 128 um reconstruct-
ed voxel size
Description: sculpture
+ ROl scan:
Dimensions: 22.8 x 5.3 x 6.2 cm 4 pm reconstructed
voxel size
Museum registration: + Wood +  Overview scan:
E0.1979.1.179 25 pm reconstruct-
ed voxel size
Description: sculpture in the form
of a bird + ROl scan:
4.5 um reconstruct-
Dimensions: 5.4 x4.5x 1.4 cm S yarelsizg
Angola - Chokwe culture
Object photo Description Materials X-ray uCT scans
Museum registration: + Wood +  Overview scan:
MO.1967.63.952 (tiled) 145 um
J o Fruit reconstructed voxel
Description: rattle size
+  Seeds
Dimensions: 46 x 5.2 x 5.2 cm + ROl scan:
o Planifib 5 pm reconstructed
anLIpIe voxel size
Angola - Kakongo culture
Object photo Description Materials X-ray uCT scans
Museum registration: EO.1979.1.63 |+  Wood +  Overview scan:
165 pm reconstruct-
Description: fly chaser ed voxel size
Dimensions: 29.2 x 5.7 x 4.3 cm * ROl 'scan:
4.5 um reconstruct-
ed voxel size
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Beembe culture

Object photo Description Materials X-ray UCT scans
Museum registration: E0.1951.75.1 |«  Wood: «  Qverview scan:
Crossopteryx 131 pm reconstruct-
Description: sculpture - ancester febrifuga ed voxel size
effigy
: ; *  ‘Ceramics . 5R ;?rL sr’:z;cac:r::'structed
Dimensions: 34.5 x 12 x 9.5 cm faiance el s

Bembe culture

raphia

Object photo Description Materials X-ray puCT scans
Museum registration: + Wood ¢« Overview scan:
E0.1955.3.170-1 (tiled) 80 ym

+  Plant fibres: reconstructed voxel
Description: sculpture with two raphia size
faces
* ROl scan:
Dimensions: 33 x 12.3 x 12.8 cm 10 i reeansig-
ed voxel size
Museum registration: +  Wood big +  Overview scan:
E0.1955.3.170-5 sculpture (tiled) 161 pm
reconstructed voxel
Description: sculpture with two +  Wood small size
amulets around its neck sculptures
« ROl scan big
Dimensions: 46 x «  Plant fibres: sculpture:

9.5 pum reconstruct-

ed voxel size

+ ROl scan small

sculptures:
8 um reconstructed
voxel size
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Bindi culture

Object photo Description Materials X-ray uCT scans
Museum registration: EQ.1957.35.2 |+  Wood bow!: +  Overview scan:
Crossopteryx 131 pm reconstruct-
Description: Pipe febrifuga ed voxel size
\q Dimensions: 11.3x505x4cm |+ Woodstem: |* ROIscan:
I 5 um reconstructed
Lk voxel size
*  metal

Biombo culture

a4
Object photo Description Materials X-ray UCT scans
Museum registration: E0.0.0.15003 [+  Wood +  Overview scan:
(tiled) 160 pm
Description: mask «  Plantfibres: rgconstructed voxel
raphia sz
Dimensions: 32.8 x 15.3 x 15 ¢cm
. Pi t + ROl scan:
igman 11 um reconstructed
voxel size

Chokwe culture

i ¥

Description; Comb

Dimensions: 17.5x6.5x 2 cm

Object photo Description Materials X-ray JCT scans
Museum registration: EO.0.0.28741 |+« Wood +  Overview scan:

70 pm reconstruct-
ed voxel size

+ ROl scan:
8 um reconstructed
voxel size
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E0.1950.24.161

Description: Chair in the form of a
bird

Dimensions: 36 x 26.2 x 26 cm

Object photo Description Materials X-ray uCT scans

Museum registration: E0.0.0.43327 [+ Wood Overview scan:

157 um reconstruct-
Description: Cane handle ed voxel size
Dimensions: 33.2 x 5.9 x 5.2 cm ROl scan:

4 um reconstructed

voxel size
Museum registration: + Wood Overview scan:
EO0.1948.20.184 78 um reconstruct-

ed voxel size
Description: Cane handle

ROl scan:;
Dimensions: 19 x 4.6 x 3.7 cm 4 pm reconstructed

voxel size
Museum registration: + Wood body: Overview scan:
E0.1948.20.193 Microdesmis 97 um reconstruct-

puberula ed voxel size

Description: Sculpture

ROI scan:
Dimensions: 73 x 16.2 x 6.3 cm 8 pm reconstructed

voxel size
Museum registration: + Wood Overview scan:
E0.1948.20.196-4 83 pm reconstruct-

ed voxel size
Description; Cane handle

ROI scan:
Dimensions: 41 x 4.8 x 5.9 cm 5 pm reconstructed

voxel size
Museum registration: + Wood body: Overview scan:
E0.1948.20.200 Vitex doniana 97 pm reconstruct-

ed voxel size
Description: Sculpture in the form [+ Wood tusks:
of an elephant Crossopteryx ROI scan:

febrifuga 8 um r(_aconstructed

Dimensions; 9.7 x 7.1 x 23.6 cm Dxelsiee
Museum registration: + Wood body Overview scan:

(tiled) 120 pm
reconstructed voxel
size

ROl scan:
14 pm reconstruct-
ed voxel size
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E0.1984.34.34
Description: Chair leg

Dimensions: 25.4 x 4.8 x 4.5 cm

Object photo Description Materials X-ray NCT scans
Museum registration: EO.1953.72.1 |«  Wood +  Overview scan:
none made
Description: Chair
« ROl scan:
Dimensions: small fragment was 4 pm reconstructed
scanned voxel size
Museum registration: +  Wood ¢« Overview scan:
E0.1958.30.36 83 um reconstruct-
ed voxel size
Description: Cane handle
* ROl scan:
Dimensions: 14.5x 2.1 x 3.1 cm 5 pm reconstructed
voxel size
Museum registration: +  Wood +  Overview scan:
E0.1979.1.550 none made
+  Leather
Description: Chair + ROl scan:
4 pm reconstructed
Dimensions: small fragment was voxel size
scanned
Museum registration: +  Wood ¢« Overview scan:
EO.1979.1.1670 119 um reconstruct-
«  Plant fibre ed voxel size
Description: Mask
+  Pigment + ROl scan:
Dimensions: 32 x 20 x 28 cm G AR Ec
ed voxel size
+  Metal
Museum registration: +  Wood +  Overview scan:

145 pm reconstruct-

ed voxel size

* ROl scan;
7 pm reconstructed
voxel size
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Dikidiki culture

W

Dimensions: 54.5 x 14 x 8.5 cm

Ty
Object photo Description Materials X-ray uCT scans
g Museum registration: +  Wood +  Overview scan:
= E0.1953.74.1731 136 um reconstruct-
) ¢ Metal ed voxel size
Description: Fly chaser with anthro-
pomorphic wooden handle «  Hide * ROl scan:
4 pm reconstructed
voxel size

Holo culture

Object photo Description Materials X-ray uCT scans
Museum registration: + Wood +  Qverview scan:
E0.1949.48.14 160 um reconstruct-

ed voxel size
Description: Cross
* ROl scan:
Dimensions: 28.6 x 8.6 x 4.5 cm 4.7 um reconstruct-
ed voxel size
Museum registration: + Wood: *  Overview scan:
MO.1953.74.2711 Entandophrag- (tiled) 82 um recon-
ma cillindricum structed voxel size
Description: Violin
. Metal + ROl scan:
Dimensions: 51 x 9.4 x 8.9 cm 7 pm reconstructed
voxel size
*  Horn
+ Feathers
Museum registration: + Wood +  Overview scan:
E0.1953.74.2866 131 um reconstruct-
ed voxel size
Description: Slit drum +  Plant fibre
+ ROl scan:
Dimensions: 36.9 x 9 x 10 cm 8 pm reconstructed
voxel size
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Kete culture

Object photo Description Materials X-ray uCT scans
Museum registration: +  Wood +  Overview scan:
E0.1953.74.4983 62 um reconstruct-
ed voxel size
Description: Amulet
* Plantfore | ROlscan:
Dimensions: 11.1 x 3.6 x 3.2 cm 6.5 pm reconstruct-
ed voxel size

Komo culture

Object photo Description Materials X-ray uCT scans
Museum registration: +  Wood +  Overview scan:
EO0.1951.12.17 135 um reconstruct-
ed voxel size
Description; Sceptre
* Pigment * ROl scan:
Dimensions: 44 x 7.9 x 2.4 cm 4 um reconstructed
voxel size
+  Metal

Kongo culture

Object photo Description Materials X-ray uCT scans
Museum registration: E0.0.0.33952 |+ Wood +  Overview scan:
85 pum reconstruct-
Description: Power object ed voxel size
Dimensions: 14.8 x 8.9 x 7cm o Textile « ROl scan:
6 um reconstructed
voxel size
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Object photo Description Materials X-ray uCT scans
Museum registration: EO.1951.77.2 |+  Wood +  Overview scan:
52 um reconstruct-
Description: Sculpture ed voxel size
Dimensions: 12.5x 6 x 5 cm * ROIscan:
4.5 pum reconstruct-
ed voxel size
Museum registration: + Wood +  Overview scan:
E0.1954.52.3-1 69 um reconstruct-
ed voxel size
Description: Powder flask
+ ROl scan:
Dimensions: 12.2 x 5.3 x5 cm 4 um reconstructed
voxel size
Museum registration: E0.1958.10.4 |+  Wood +  Overview scan:
80 pm reconstruct-
Description: Powder flask ed voxel size
+  Plantfibre
Dimensions: 12.2 x 5.3 x 5 cm * ROI'scan:
8 um reconstructed
voxel size
Museum registration: + Wood +  Overview scan:
EO.1975.51.37 63 um reconstruct-
ed voxel size
Description: Calendar +  Plant fibre
+ ROl scan:
Dimensions: 10.7 x 7.4 x 1.1 cm 5.6 pm reconstruct-
ed voxel size
Museum registration: + Wood +  Overview scan:
E0.1980.2.2663 (tiled) 155 pm
reconstructed voxel
Description: Sculpture mother and size
child +  Pigment
+ ROl scan:
Dimensions: 62 x 24 x 23 cm 9 pm reconstructed
voxel size
Museum registration: MO.0.0.410 |+ Wood «  Overview scan:
(tiled) 151 pm
Description: violin reconstructed voxel
+  Metal size
Dimensions: 48.5 x 13 x 15.4 cm
+ Plantfibre | ROIscan:
4.5 um reconstruct-
ed voxel size
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Object photo Description Materials X-ray uCT scans

Museum registration: + Wood Overview scan:
MO.1955.113.17 62 um reconstruct-

ed voxel size
Description: Bell

ROl scan:
Dimensions: 10.9x 3.7 x 2.5 cm 4.5 im reconstruct-

ed voxel size
Museum registration: Sj.2208 * Branch Overview scan:

110 pm reconstruct-
Description: Three arrows +  Feathers ed voxel size
Dimensions: 69.1 x 2 x 2 cm e Fur ROl scan:

7.5 um reconstruct-

[ ed voxel size
Kotchi culture
Object photo Description Materials X-ray uCT scans

Museum registration: +  Wood Overview scan:
E0.1967.63.269 85 um reconstruct-

ed voxel size
Description: Power object +  Textile

ROI scan:
Dimensions: 10.5 x40 x 5.7 cm «  Resin 4 um reconstructed

voxel size

+  Class
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Kuba culture

Dimensions: 5 x 29.7 x 2.5 cm

Object photo Description Materials X-ray uCT scans
Museum registration: +  Wood *  Overview scan:
E0.1950.24.12 125 um reconstruct-

ed voxel size
Description: Cup

+ ROl scan:

Dimensions: 21.5 x 13 x 13 cm 9.5 pm reconstruct-

ed voxel size
Museum registration: + Wood «  Overview scan:
E0.1957.32.21 105 um reconstruct-

ed voxel size
Description; Power object

«  Plant fibre + ROl scans of

nose and button:
4 pm reconstructed
voxel size

Lega culture

“w
Object photo Description Materials X-ray uCT scans
Museum registration: EO.1951.35.5 |«  Wood: Alstonia [+  Overview scan:
Sp. 123 pm reconstruct-
Description: Mask ed voxel size
Dimensions: 22.4 x 14.1 x 3.3 cm + ROl scan:
14 pm reconstruct-
ed voxel size
Museum registration: EQ.1962.46.4 [+  Wood: Albizia |+ Overview scan:
adianthifolia 76 pm reconstruct-
Description: Power object ed voxel size
« Bones
Dimensions: 5.6 x 19.5 x 3.5 cm « ROl scan:
3.5 um reconstruct-
ed voxel size

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks)

35



Project B2/233/p2/CONteXT

Lengola culture

'.‘3‘,

Object photo Description Materials X-ray UCT scans
Museum registration: + Wood +  Overview scan:
E0.1951.12.15 130 um reconstruct-
ed voxel size
Description: Sceptre «  Plant fibre
* ROl scan:
Dimensions: 65.5x 7.3 x 6 cm 4.5 um reconstruct-
ed voxel size

Lualaba culture

Object photo

Description

Materials

X-ray MCT scans

Museum registration: E0.0.0.673-3

+  Wood

*  Overview scan:
115 pm reconstruct-

Description: Spoon ed voxel size
Dimensions: 21.9x 7.7 x 5.5 ¢cm * ROl scan:
7.7 pm reconstruct-
ed voxel size
Luba culture
Object photo Description Materials X-ray uCT scans

Museum registration: E0.0.0.740-4
Description: Arrow holder

Dimensions: 77.6 x 24.5x 9.3 cm

+  Wood: Synse-
palum subcor-
datum

«  Qverview scan:
(tiled) 110 pm
reconstructed voxel
size

+ ROl scan:
7.7 um reconstruct-
ed voxel size
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E0.1980.2.1758
Description: Tobacco box

Dimensions: 40.4 x 7 x 7 cm

Object photo Description Materials X-ray uCT scans

Museum registration: E0.0.0.9415 |«  Wood Overview scan

(without the
Description: Axe metal blade): 140

Mm reconstructed
Dimensions: 39.7 x6.2x31.8cm |«  Metal voxel size

ROI scan:

7um reconstructed

voxel size
Museum registration: E0.1949.37.1 |«  Wood Overview scan:;

150 pm reconstruct-
Description: Power object «  Homn ed voxel size
Dimensions: 27.2x7.2x8.3¢cm |+ Textile ROl scan:

8 um reconstructed

voxel size
Museum registration: EO.1952.53.1 |«  Wood Overview scan:

114 pm reconstruct-
Description: Pin ed voxel size
Dimensions: 20.4 x 1.4 x 1.1 ¢cm ROl scan:

4 um reconstructed

voxel size
Museum registration: +  Wood Overview scan:
E0.1957.53.14 156 um reconstruct-

ed voxel size
Description: Sculpture

ROl scan:
Dimensions: 27.3x8.3x 9.1 cm 10 pm reconstruct-

ed voxel size
Museum registration: EO.1961.31.8 |« Wood Overview scan:

71 um reconstruct-
Description: Power object ed voxel size
Dimensions: 12.3 x 6.4 x 2.6 cm ROI scan:

8 um reconstructed

voxel size
Museum registration: + Wood Overview scan:

175 pm reconstruct-
ed voxel size

ROI scan:
4 pm reconstructed
voxel size
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Lulua culture

vA\
*%

|
Object photo Description Materials X-ray uCT scans
Museum registration: EO.0.0.15404 [« Wood: +  Qverview scan:
Ricinodendron (tiled) 121 pm

Description: Mask heudelotii reconstructed voxel

size
Dimensions: 57.9x 29.7x 18.5¢m |«  Pigment

* ROl scan:

3.5 pym reconstruct-

ed voxel size
Museum registration: E0.0.0.43862 [+  Wood +  Overview scan:

170 pm reconstruct-
Description: Sculpture ed voxel size
Dimensions: 30.8 x 7 x 7.5 cm + ROl scan:

8 pm reconstructed

voxel size
Museum registration: EO.0.0.43896 |+  Wood +  Overview scan:

101 um reconstruct-
Description: Sculpture ed voxel size
Dimensions: 16.5 x 6 x 6.2 cm * ROl scan:

4.5 pm reconstruct-

ed voxel size

Mangbetu culture

Object photo Description Materials X-ray uCT scans
Museum registration: E0.0.0.9579 [« Wood +  Overview scan:
none made
Description: Bow
e Fur + ROl scan:
Dimensions: 94 x 8.5 x 3 cm 7 um reconstructed
voxel size

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks)

38



Project B2/233/p2/CONteXT

BRAINoe 2.0 (Belgian Research Action through Interdisciplinary Networks)

39



