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In 1921, the Harvard University-Museum of Fine Arts Expedition to Meroë in 
the northern Sudan excavated a cache of ancient wind instruments in the tomb 
of Queen Amanishakheto from the late first century BCE. Although recognized 
as important testimonies to the music of classical antiquity at the moment of 
discovery, the instruments were highly deteriorated and fragmented. Over 
decades, scholars attempted to understand the find, but the sheer number of 
fragments had made a meaningful interpretation almost hopeless—until now. 

This volume presents the results of a twelve-year-long research and conserva-
tion project on the auloi of Meroë. It offers a contextualized narrative of discov-
ery, detailed documentation of the cache, and the technical and musical inter-
pretations of the twelve pipes. It serves readers with various interests, ranging 
from Nubia and the ancient Nile Valley through the histories of music and tech-
nology between the Greco-Roman world and the Empire of Kush, and particu-
larly the community of scholars and practitioners of the aulos.

Susanne Gänsicke is an archaeological conservator and head of antiquities conservation 
at the J. Paul Getty Museum.
Stefan Hagel is a senior researcher at the Austrian Archaeological Institute, Austrian 
Academy of Sciences.

www.lockwoodpress.com
LOCKWOOD PRESS



MUSIC FROM ANCIENT MEROË





MUSIC FROM ANCIENT MEROË

Reconstructing Queen Amanishakheto’s auloi

edited by

Susanne Gänsicke and Stefan Hagel

Lockwood Press
Columbus, GA • 2026



MUSIC FROM ANCIENT MEROË
Reconstructing Queen Amanishakheto’s auloi

Published by Lockwood Press in cooperation with the Museum of Fine Arts, Boston
Copyright © 2026 by The Museum of Fine Arts, Boston

All rights reserved. No part of this work may be reproduced or transmitted in any form or by any means, electronic or 
mechanical, including photocopying and recording, or by means of any information storage or retrieval system, except 
as may be expressly permitted by the 1976 Copyright Act or in writing from the publisher.

ISBN: 978-1-957454-74-0

Cover design by Susanne Wilhelm. 

Library of Congress Cataloging-in-Publication Data:

Names: Gänsicke, Susanne editor author | Hagel, Stefan editor author  
Title: Music from ancient Meroë : reconstructing Queen Amanishakheto’s auloi / edited by Susanne Gänsicke and 

Stefan Hagel.  
Description: Columbus : Lockwood Press, 2025. | Includes bibliographical references and index.   
Identifiers: LCCN 2025046665 (print) | LCCN 2025046666 (ebook) | ISBN 9781957454740 hardcover | ISBN 

9781957454696 pdf  
Subjects: LCSH: Musical instruments, Ancient—Sudan—Meroë (Extinct city) | Musical instruments, Ancient—

Greece | Aulos—Sudan—Meroë (Extinct city) | Nubians—Sudan—Meroë (Extinct city)—Antiquities | Meroë 
(Extinct city) 

Classification: LCC ML544 .M89 2025  (print) | LCC ML544  (ebook) | DDC 784.19626—dc23/eng/20251113 
LC record available at https://lccn.loc.gov/2025046665
LC ebook record available at https://lccn.loc.gov/2025046666

This book is subject to a CC-BY-NC license. To view a copy of this license, visit https://creativecommons.org/ 
licenses/by-nc/4.0/. Other than as provided by these licenses, no part of this book may be reproduced, transmitted, 
or displayed by any electronic or mechanical means without permission from the publisher or as permitted by law.

Printed in the United States of America on acid-free paper.



v

Table of Contents

Foreword (Lawrence Berman)	 vii
Perspectives (Rita Freed, Darcy Kuronen, Matthew Siegal)	 ix
Preface and Acknowledgments (Susanne Gänsicke,Stefan Hagel)	 xi

1. Ancient Doublepipes (Stefan Hagel)	 1
1.1. An Instrument of Its Own Kind	 1
1.2. Construction 	 2

2. The Context: Meroë (Denise Doxey) 	 9
2.1. The Site of Meroë	 9
2.2. Queen Amanishakheto	 16
2.3. Recovering the Auloi	 18
2.4. Auloi and Dionysus in Kush	 21

3. Research History (Stefan Hagel)	 27
3.1. Aulos Research	 27
3.2. The Meroë Auloi Project	 31

4. Conservation (Susanne Gänsicke)  	 41
4.1. Introduction	 41
4.2. Between 1921 and 2013	 43
4.3. Documentation and Rehousing	 64
4.4. Condition of the Different Materials	 65
4.5. Conservation	 68

5. Description of the Corpus (Stefan Hagel, Susanne Gänsicke)	 79
5.1. Materials	 79
5.2. Parts	 82
5.3. Catalogue of the Larger Fragments (Stefan Hagel, Olga Sutkowska)	 93

6. Material Analysis (Richard Newman, Susanne Gänsicke, Joel Stephenson, Caroline Cartwright, 
	 Daniel Kirby)	 159 

6.1. Introduction (Richard Newman, Susanne Gänsicke)	 159
6.2. X-Radiography (Susanne Gänsicke, Richard Newman)	 159
6.3. Alloy Analysis (Richard Newman)	 163
6.4. Metallography (Richard Newman, Susanne Gänsicke)	 166
6.5. Corrosion Analysis (Richard Newman, Susanne Gänsicke)	 167
6.6. Radiocarbon Dating (Richard Newman)	 170
6.7. Wood Analysis (Caroline Cartwright)	 172
6.8. Fiber Analysis ( Joel Stephenson)	 174
6.9. Bone Identification: Peptide Mass Fingerprint Analysis (PMF) (Daniel Kirby, 
	 Richard Newman)	 182
6.10. Observations on Manufacturing Techniques (Susanne Gänsicke)	 186

7. Reconstruction and Interpretation (Stefan Hagel) 	 189
7.1. The Slender Pipes	 189
7.2. The Long Pipes	 231
7.3. Overblowing	 261
7.4. Production and Destruction	 262



vi — Music from Ancient Meroë

7.5. Summary	 264
7.6. Naming the Instruments?	 265
7.7. Methodological Considerations	 267
7.8. Summary of Proposed Arrangements	 268

8. Garstang’s Auloi (Stefan Hagel) 	 271

9. Conclusion: A Tale of the Queen’s Pipes (Stefan Hagel)	 277

Contributors	 283
References	 285
General  Index	 293
Index of Names	 295
Index of Passages in Ancient Texts	 295



vii

Foreword
Lawrence Berman

“The auloi of Meroë.” So read the label on a gray archival box housed with our excavation records. 
What were the auloi of Meroë? I must confess, when I first arrived at the MFA in 1999, I had no idea. 
The name was so evocative, mysterious, romantic even. I soon found out that the auloi were remnants 
of musical instruments—double reed pipes, played in pairs—discovered in an ancient Nubian queen’s 
tomb in northern Sudan. Inside the gray box were not the auloi, of course, but a jumble of notes and 
papers relating to this important find, the single largest collection of such instruments ever discovered, 
“The Auloi of Meroë” being the title of a 1946 article by Nicholas Bodley on this important find. I also 
learned that their reconstruction posed a formidable challenge as they had been reduced to little more 
than fragments. 

Darcy Kuronen, Matthew Siegal, and Rita Freed deserve all the credit for raising funds from the 
Visiting Committees of their respective departments to jumpstart the conservation project and the work 
of an international team of scholars beginning in 2013 to research and, so far as possible, reconstruct these 
precious instruments. 

After May 2015, once or twice a year the team from Europe would come to Boston to work on the 
fragments. The scholars would camp out in our library; we could not use the room for any other purpose 
while the fragments were spread out on the big table. The pieces were kept in archival boxes that took 
up several shelves in our office safe. Every morning we would take the boxes out of the safe and every 
evening we would put them back again. I had the pleasure of seeing the number of fragments dwindle 
year by year as the instruments took shape before our eyes. It was the most extraordinary process of 
painstaking study, coordination, and reconstruction I have ever witnessed. 

It was some time before the researchers were certain just how many instruments we had. Now 
we know: twelve pipes making six auloi, now beautifully housed. A magnificent achievement! We are 
very proud to present the results of our years-long collaboration to a wide audience of musicologists, 
archaeologists, historians, conservators, curators, and the public everywhere. 

Lawrence M. Berman
John F. Cogan, Jr., and Mary L. Cornille Chair, Art of Ancient Egypt,  
Nubia, and the Near East, Museum of Fine Arts, Boston



Perspectives

What were those strange bits of 
corroded metal in the basement 

of the Egyptian storerooms of the MFA? I 
remember asking Curator Emeritus Dows 
Dunham that during a summer internship 
with him following my first year of college. 
He shrugged and said sorrowfully, “They are 
auloi, important reed instruments found at 
Meroë, but unfortunately they are in such 
bad condition, little can be done with them.”

Fast forward decades, when Darcy 
Kuronen, then Chair of Musical Instruments 
at the MFA, approached me in my position as 
Chair of Ancient Egyptian, Nubian, and Near 
Eastern Art and asked if I would be interested 
in partnering in a joint effort to restore the 
auloi. Darcy had not only found funding, 
but also the ideal team to restore, study, and 
replicate them. What an opportunity! 

Year followed year, as the dream team of 
a conservator and three music archaeologists 
with backgrounds in ancient studies, 
musicology, and engineering came together 
in Boston and slowly the auloi took shape. 
It is fair to say their results exceeded all our 
expectations.

As the sounds of the auloi come alive 
again, I rejoice in knowing how pleased it 
would have made Mr. Dunham.

Rita Freed
Chair Emerita, Department of Ancient 
Egyptian, Nubian and Near Eastern Art

The Museum of Fine Arts, Boston, is 
home to an outstanding collection 

of over 1,200 musical instruments from all 
over the world, dating from antiquity to the 
present, and I was honored to curate that 
collection for nearly thirty-four years. Many 
in the field of instrument study, however, are 
un-aware that what are arguably the rarest 
and most significant instruments at the MFA 
are cared for by the Department of Egyptian 
and Ancient Near Eastern Art, namely the 
auloi forming the basis of this book. I myself 
was unaware of these amazing instruments 
when I began working at the Museum in 
1986, and I must thank my late colleague 
Gary M. Stewart for noticing some fragments 
from this cache on display just a few years 
later. Inquiring about the instruments with 
Dr. Timothy Kendall, an Egyptologist who 
was then an associate curator on the MFA’s 
staff, Stewart was told that there were several 
boxes of further fragments in storage. From 
then on it was clear to me that something 
must eventually be done to fully explore 
this extremely rare musical find. The rest of 
that story is presented elsewhere in these 
pages, but I am extremely gratified that the 
Museum’s auloi have finally become the 
source of serious scholarly study, of which 
this important book is just one manifestation.

Darcy Kuronen
Former Pappalardo Curator of Musical 
Instruments



True collaboration amongst those of us 
engaged in academic pursuits is a rarity. 

We are not wired that way. We are not, for 
the most part, social beings. The group of 
individuals that both recognized the potential 
in, and brought their expertise to bear, on a 
dozen boxes of hundreds of mostly miniscule, 
loose bits of bronze and bone fragment, were 
extraordinary in their expertise, dedication, 
and camaraderie. 

Although we should rightly rejoice in the 
resurrection of the auloi from Meroë, and all 
they will reveal to us, it was the journey and 
not the destination that deserves the greatest 
recognition and celebration. Aristotle most 
certainly was referring to people working 
for common cause, when stating the whole is 
greater than the sum of its parts.

It has been an honor, a privilege and just 
plain fun, to work with my MFA colleagues, 
Darcy Kuronen, Rita Freed, and Susanne 
Gänsicke, whose orchestration and persistence 
through twelve years of institutional 
gymnastics, insured the project’s completion, 
the engineer, Peter Holmes, Middlesex 
University, London, the musicologist, Olga 
Sutkowska, Austrian Archaeological Institute, 
and the classicist, Stefan Hagel, Austrian 
Archaeological Institute, Austrian Academy of 
Sciences. It was our collective hope and desire 
to bring these objects out of dark basement 
museum storage into the public realm, and 
our collective humanity that made it so. 

Matthew Siegal
Chair Emeritus, Conservation and Collections 
Management

Bracelet of Queen Amanishakheto with the goddess Mut 
and her protective winged arms outspread.  Gold, enamel. 
Munich, SSÄK no. 2455. INTERFOTO / Alamy Stock Photo.
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Preface and Acknowledgments
Susanne Gänsicke and Stefan Hagel

This book presents the publication of our recent research and conservation project on the Auloi 
of Meroë.  The cache of ancient wind instruments was excavated in 1921 in the tomb of Queen 

Amanishakheto at Meroë in the northern Sudan by the Harvard University-Museum of Fine Arts 
Expedition. Although recognized as important at the moment of discovery, the instruments were highly 
deteriorated and fragmented due to their thin-walled nature, potential intentional damage inflicted during 
interment, and two thousand years of burial in the desert sand. Over decades, scholars had attempted to 
understand the find, but the sheer number of fragments had made a meaningful interpretation almost 
hopeless. Incompletely published, this largest instrument find of the western ancient world had thus 
remained a mystery treasure, and a distant dream of possible music-archaeological achievement.

In 2013, finally, special funding at the Museum of Fine Arts, Boston allowed a multidisciplinary team 
of conservator, scientists, and music archaeologists, to start a collaboration that has now entered its twelfth 
year, piecing together material evidence and reconstructing various types of reed aerophones physically 
and theoretically. Computer simulation and ultimately experimental models made it feasible to explore 
their musical potential. 

With this volume, we present a contextualized narrative of discovery, detailed documentation of the 
cache as we have analyzed it, and the technical and musical interpretations of these pipes. The complex 
nature of the material and its degradation necessarily impose limitations, and there remain gaps in our 
understanding; also, not all elements have survived. We hope this volume will serve readers with various 
interests, ranging from Nubia and the ancient Nile valley through the histories of music and technology, 
and particularly the community of scholars and practitioners of the aulos, and will provide information 
and resources that may stimulate further research. 

The first year of the project was funded by donations of the Visiting Committee of Musical 
Instruments. The following years were supported jointly by the three Visiting Committees of the above-
mentioned departments. From 2018 on, our research was mostly funded by the European Research 
Council (ERC) under the European Union’s Horizon 2020 research and innovation programme (grant 
agreement No. 787522), with the kind support of the J. Paul Getty Museum. It goes without saying that 
the views presented here reflect only those of the authors; none of the funding bodies is responsible for 
any use that may be made of the information contained in this volume.

This work required a large team and we wish to express our sincere thanks not only to all authors but to 
the many individuals and institutions who assisted us with access to the material, analysis, documentation, 
insights, photography, reconstruction, and support: Damon Beale, Brenda Breed, Timothy Chung, 
Michele Derrick, Bobby Giglio, Rajiv Gupta, Pamela Hatchfield, Peter Holmes, Christine Kondoleon, 
Abigail Hykin, Jayme Kurland, Stacey Leonard, Meredith Montague, the Rafter Radiocarbon Laboratory, 
Deborah Schorsch, David A. Scott, Michael Suing, MeiAn Tsu, Frank Willer, John Woolf, Kamila 
Wysłucha, and Michael Zach. Billie Jean Collins, finally, expertly and patiently shaped our manuscripts 
and innumerable images into this book.


