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ABSTRACT

On 20 February 2025 Willy Groenman-van Waateringe (1933-2025) died at the age of 92. She
was an emeritus Professor of Ecological Prehistory in the Faculty of Environmental Sciences at
the University of Amsterdam. She studied biology at the University of Amsterdam and was
trained in palynology at the University of Groningen focussing especially on the period from the
Neolithic to the Middle Ages. Her dissertation focussed on the finds from the Roman fort at
Valkenburg near Leiden. She pioneered how pollen analysis can be applied to the analysis of
archaeological leatherwork and she developed into an international acknowledged specialist in
the use of leather by former societies. Willy was involved in the study of the Otzi iceman found
in the ltalian-Austrian border area, making a major contribution to our understanding how late
Stone Age people were equipped and lived. Her knowledge of palynology paved the way for
the development of ecological archaeology where she showed herself keen to implement meth-
ods from related disciplines such as biology, physics and genetics. In her approach to science
she remained open to new evidence and new challenges, a character trait that served her well
in management tasks in academia where settings continuously changed. She was faculty dean
and vice-rector of the University of Amsterdam. Willy studied the borders of the Roman Empire
(limes) and contributed much to the regular international limes congresses. She published over
200 articles. For 14 PhD students she was an inspiring supervisor.

KEYWORDS
Archaeological palynology;
ecological prehistory;
medieval footwear; Otzi
iceman; Valkenburg fort

HIGHLIGHTS

e The explorative career of professor Willy Groenman-van Waateringe is described.
e Pollen analysis boosted archaeological narratives.

e Initial progress in archaeological leather studies are shown.

e A list of publications by Willy Groenman-van Waateringe is included.

1. Education Amsterdam with a master’'s degree. Driven by her
interests in archaeology, Willy continued her studies in
prehistory in Amsterdam. She was taught by professor
Glasbergen, educated in Groningen, who introduced
pollen analysis in Amsterdam archaeological research.
A kind of environmental archaeology developed.
Three years later, on 30 June 1961, Willy obtained her

second master’s degree, now in ecological prehistory.

Willy van Waateringe was born on 5 February 1933 in
Amsterdam. After her primary education she attended
the gymnasium and passed her exam (gymnasium )
in 1952. She studied biology from 1952 to 1958 at the
University of Amsterdam. In 1955, she obtained the

bachelor degree (kandidaatsexamen). Willy felt

attracted to pollen analysis and was trained at the
University of Groningen where pollen analysis and
ecological archaeology was taught. In 1959, she com-
pleted her study in biology at the University of

During her study in biology Willy was attracted to
teaching and contact with students. From 1953 to
1969 she served as a student-demonstrator at the
Zoological Laboratory. As a talented organizer Willy

CONTACT Henry Hooghiemstra @ H.Hooghiemstra@uva.nl @ Institute for Biodiversity and Ecosystem Dynamics, University of Amsterdam, Science Park

904, 1098XH Amsterdam, The Netherlands

@ Supplemental data for this article can be accessed online at https://doi.org/10.1080/01916122.2026.2617365.

This article has been corrected with minor changes. These changes do not impact the academic content of the article.

© 2026 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-
nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built
upon in any way. The terms on which this article has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

Published online 09 Mar 2026


http://crossmark.crossref.org/dialog/?doi=10.1080/01916122.2026.2617365&domain=pdf&date_stamp=2026-03-20
http://orcid.org/0000-0003-2502-1644
http://orcid.org/0000-0003-4432-320X
https://doi.org/10.1080/01916122.2026.2617365
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.tandfonline.com
https://doi.org/10.1080/01916122.2026.2617365

2 H. HOOGHIEMSTRA ET AL.

Figure 1. Portrait (1977) of Willy Groenman-van Waateringe.
Courtesy Wouter Groenman.

was a student member of the management team of
the Faculty of Mathematics and Physics from 1954 to
1958. During her study she contributed to the activ-
ities of the Association of Biology Students also.

2. PhD research

In 1961 Willy obtained a research position at the
Institute for Pre- and Protohistory (IPP) of the
University of Amsterdam to prepare a dissertation. In
1962 Willy had married Drs. S.T. (Fred) Groenman and
moved to Leiden (Figure 1). Coincidentally, archaeo-
logical excavations were ongoing in the Roman fort of
Valkenburg, nearby. Willy became fascinated by the
Roman leather finds, choosing this as the topic for her
dissertation. Three weeks later medieval leather shoes
were excavated in the old centre of Amsterdam and
Willy extended her focus to include medieval footwear
and leather artefacts. This interest in archaeological
leatherwork continued throughout her career.

Willy combined pollen analysis and the study of leather
and pioneered in this novel segment of archaeology as
well as palynology. She made the first reconstruction of a
Roman leather army saddle and became engaged in
questions as ‘How were provincial Roman armies sup-
plied?” Willy's reconstructions of Roman tents, shields and
footwear still stand as a basis for accurate comparison,
illustrations and replicas. Willy deepened the understand-
ing of medieval footwear from the archaeological sites
Haithabu (north of Hamburg) (Groenman-van Waateringe
1984b), Lubeck (Groenman-van Waateringe and Guiran
1978; Groenman-van Waateringe 1980a), Amsterdam
(Groenman-van Waateringe 1972), and Wijk bij Duurstede
(Groenman-van Waateringe 1976). During the preparation

of her dissertation her son, Wouter Groenman, was born
in 1964. On 15 November 1967 Willy obtained the PhD
degree summa cum laude at the University of
Amsterdam. Her thesis entitled ‘Roman leather from
Valkenburg, province of South-Holland (Romeins leder-
werk uit Valkenburg, Zuid-Holland)’ was groundbreaking
(Groenman-van Waateringe 1967). She succeeded to
frame new research areas of archaeological leather
framed in pollen analysis and to establish norms. Willy's
dissertation still belongs to the basic literature on arch-
aeological leather and her expertise was internationally
acknowledged.

3. Methods from adjacent disciplines

Having absorbed zoology, pollen analysis and archae-
ology, Willy started to work in a segment of investiga-
tions  where disciplinary  colleagues  stopped
(Groenman-van Waateringe 1963a, 1975). Pollen ana-
lysis was done at home in the evening hours. In col-
laboration with colleagues Willy was interested to
apply newly developed methods from biophysical and
genetic research in her palynological studies of plag-
gen-soils (Groenman-van Waateringe 1988; Groenman-
van Waateringe and Luyten 1995) and burial mounds
(e.g. Groenman-van Waateringe, 1979). Willy addressed
also the impact of man on the Neolithic and Bronze
Age landscape (Groenman-van Waateringe 1992) and
showed how medieval farmers developed the land-
scape element of a plaggen-soil (e.g. Groenman-van
Waateringe 1988). She also developed a chronology
for the tumuli, the pile of earth and stones that were
put over graves (e.g. Groenman-van Waateringe 1959,
1960; Groenman-van Waateringe and Van der Waals
1961). In those early years of expensive radiocarbon-
dating chronologies were based on biostratigraphical
evidence, a practice developed in The Netherlands by
professor Frans Florschutz (Hooghiemstra and Richards
2022). She used also applied dendrochronology, iden-
tification of wood, and landscape development (e.g.
Groenman-van Waateringe 1968, 1978b).

4, Leather

The study of ancient leather requires reasonably to
well preserved material (van Driel-Murray 2002).
Generally leather decays quickly, however, when pre-
served in ice or salt, leather may keep its structure for
a long time. A good knowledge of material properties
of commodities originating from plants and animals,
an understanding of sewing techniques, an under-
standing of domestic and military gear, and how



mode has changed through time, might help to iden-
tify the context and function of the leather found
(Harris 2014). Willy’s scientific background enabled her
to apply these methods to the systematic study of
ancient leather recovered during excavations in the
waterlogged conditions of the Dutch river area and
the deep levels of medieval urban centres.

A special interest was her study of prehistoric lea-
ther from the bogs in Drenthe, and the dating of lea-
ther artefacts through the fossil pollen spectra
obtained from these artefacts (e.g. Groenman-van
Waateringe, 1961, 1963b, 1966, 1967, 1970, 1972,
1978a, 1984b). Willy's extensive research on shoes
enabled her to publish a paper about the develop-
ment of footwear technology and fashion during the
last 2500 years (Groenman-van Waateringe 1974). This
versatility in methods and interests is reflected in the
subjects of the dissertations she supervised and the
varied topics of her own research.

Willy pioneered the use of footwear as a source of
information for demographic studies to better under-
stand the living population (Groenman-van Waateringe
1978¢, 1980b). A specific example is the Durrnberg,
located at the German-Austrian border, where salt was
exploited in a mine dating to around 400 BC. The
remains of leather belts suggest salt was transported to
daylight in sliding barrows, but most remarkable were
the shoes left in the mine. Amongst the adult shoes
she found a number of small sizes, suggesting the use
of child labour (Groenman-van Waateringe 1998c).

5. Willy as role model for women students

In 1970 Willy was appointed lector at the Institute for
Pre- and Protohistory (IPP) of the University of
Amsterdam and in 1980 she became a full professor of
Ecological Prehistory. Being one of the few women pro-
fessors Willy was an important role model for female
students. Willy stimulated many female students to
carry out research independently and, where possible,
to reach the PhD degree. Willy was a demanding super-
visor stimulating collaboration, discussion, and trying to
include methods from outside the archaeological
framework in her research, from palaeoecology in par-
ticular. However, she gave much in return, such as pub-
lications by PhD students under their own name.

6. Willy gave direction to the development of
university structures

Willy’s interests in academic management had started
in her student period and professionalized in later
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years. She served as dean of the Subfaculty of Pre-
and Protohistory from 1972 to 1975, and as dean of
the Interfaculty Geography and Prehistory from 1979
to 1982. From 1984 to 1986 she was for a second
period dean of the Interfaculty Geography and
Prehistory, and for a second period also chairperson of
the Subfaculty of Pre- and Protohistory from 1987 to
1991. She was prorector of the University of
Amsterdam from 1987 to 1989 (Figure 2). In 1990, she
delivered the ceremonial lecture at the 358" dies
natalis of the University of Amsterdam (Groenman-van
Waateringe 1990a). Willy’s agenda was crowded with
appointments. However, in the evening hours she
found time to do research at home (Figure 3).

7. Willy as a supervisor

On a national scale, the education of PhD students was
restructured in the early 1990s. Education became
organized along disciplinary lines. All students prepar-
ing a dissertation in archaeology at a Dutch university
became a member of the Graduate School of
Environmental Studies and Willy became a member of
the board. Willy motivated her students to participate
in the meetings and excursions of the Dutch
Palynlogical Society bringing students in contact with a
wealth of methods to reconstruct past environments.

Between 1975 and 2003 Willy supervised 14 PhD
students on a variety of subjects: (for references see
Supplementary Information 1): dissertation on archae-
ozoology by van Wijngaarden-Bakker (in 1980), past
environments by Lynch (in 1981), Bronze Age animal
bones by lJzereef (in 1981), mathematical models by
Voorrips (in 1985), Roman leatherwork by van Driel-
Murray (in 1987), chemical analysis on Roman bones
by Runia (in 1987), the Roman settlement of Velsen by
Morel (in 1988), the use of palynomorphs and botan-
ical remains in archaeology by Pals (in 1988), the role
of rats in early societies by Ervynck (in 1989), the
Stone Age period in Vlaardingen, Leidschendam and
Voorschoten by van Beek (in 1990), ecological aspects
during the Neolithic and Early Bronze Age by Gehasse
(in 1995), dendrochronology by Jansma (in 1995), zoo-
logical remains in a neolithic settlement in Syria by
Cavallo (in 1997), and palynomorphs and botanical
remains from a settlement in ‘s-Hertogenbosch by van
Haaster (in 2003).

She was a generous supervisor, and — unusually for
the time - insisted that students published their own
research under their own name. It explains only some
30% of Willy's publications are multi-authored. She also
sought co-operation with others in research projects, as
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Figure 2. Chronogram of the career of Willy Groenman-van Waateringe. Design H. Hooghiemstra; digital version by M. Bonnen.



Figure 3. Willy Groenman in her study at home.

the many co-authored articles in her bibliography
show. By introducing new methods in archaeology,
Willy accepted readily new evidence and a re-interpret-
ation of published narratives. She said ‘do not insist in
old ideas, even if these are very attractive’. A narrative
was good up to the moment a better one became avail-
able. This character trait of being able to accept
changes made her very suitable for academic manage-
ment where structures and interrelationships are ever
changing as well.

8. Willy was an appreciated manager outside
the university

Outside the University of Amsterdam Willy had good
contacts within the broad field of archaeology, paly-
nology and beyond (Figure 2). Here, we mention a
few: from 1971 to 1973 she was a member of the
‘Commission of Vegetation Science’ of the Royal
Netherlands Botanical Society (KNBV); from 1972 to
1981 she was a member of the ‘Commission of
Archaeological Sciences’ of the Royal Netherlands
Academy of Sciences (KNAW); from 1975 to 1979 she
was chairperson of the ‘Academic Advisory Committee
(Academische Raad)’ of the KNAW; from 1986 to 1989
she was chairperson of the ‘Disciplinary Commission
Geography and Prehistory’ of the Board of Dutch
Universities (VNSU); from 1989 to 1998 she was the
Dutch representative in the ‘International Committee
of the Congress of Roman Frontier Studies’, and from
1991 to 1998 she was a member of the ‘Conseil
Permanent d’Union Internationale des Sciences Pré- et
Protohistorique’. She was a member of the board of
the ‘Belle van Zuylen Institute’ of the University of
Amsterdam. Belle wrote letters, (self)fables, novels,
drama, operas, songs and piano sonatas. She had
enlightened ideas and more modern opinions about,
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for example, the role of men and women. From 1988
to 2009 Willy was a board member (from 1993 to
2009 chairperson) of the ‘Foundation Netherlands
Museum for Anthropology and Prehistory’, from 1989
to 1998 member of the board of the ‘Expertise Centre
ARCHIS', and a member of the advisory board of the
‘de Beauvoir Foundation'.

Willy’'s role as a chairperson of the ‘Historical
Commission’ needs some explanation. Together with
prominent professors from various relevant disciplines,
the archivist and the librarian of the university, and
the director of the Archive of the City of Amsterdam,
she advised the Board of the University of Amsterdam
about the historical collections which were partly
housed in the Agnietenkapel, the oldest building of
the university. The Agnietenkapel was renovated and
the function changed from store to a venue for small-
scale PhD ceremonies. The commission contributed
with an overarching plan for the large and dispersed
historical collections of printed documents.

In her curriculum vitae Willy characterized other
activities modestly as ‘miscellaneous’. For example
from 1982 to 1988 editor of ‘Talanta, Proceedings of
the Dutch Archaeological Society’; from 1987 to 2003
editorial member of the ‘Journal of Archaeological
Science’; in 1982 member of the ‘Provincial Society
for Arts and Science of Utrecht’; in 1998 appointed
honorary member of the ‘Asssociation  of
Environmental Archaeology’; in 1990 appointed honor-
ary fellow of the ‘Society of Antiquaries of Scotland’;
and in 1991 corresponding member of the ‘Deutsches
Archaologisches Institut’.

Willy spent many holidays in Ireland. With a num-
ber of colleagues she had obtained a country house in
Roundstone, located on the Atlantic coast. During her
holidays she continued archaeological research (e.g.
Groenman-van Waateringe 1990d, 1991, 1994, 2002).
From 1983 to 1990 she was chairperson of the
‘Association Netherlands-lreland’, and from 1984 to
2015 she was a member of the ‘Foundation
Conservation of Irish Bogs'.

9. Pollenspectra from Iceman Otzi

In September 1991 the remains of a well-preserved,
freeze-dried mummified body from 3200 BC, a late
Stone Age man called Otzi, was found on the
Austrian-Italian border at 3200m elevation. The
Austrian archaeologists asked Willy to study Otzi's lea-
ther and fur. As one of the few specialists of prehis-
toric leather, clothing and shoes, in combination with
expertise in pollen analysis, Willy started with Otzi's
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Skin on living deer

Bl spruce (Picea)

0 herbs
B oak (Quercus)

Deerskin in cape

Bl birch (Betula)
B pine tree (Pinus) M beech (Fagus)
I alder (Alnus)
I silver fir (Abies)

Figure 4. Pollen spectrum from the fur when the animal was alive (left). Pollen spectrum from the same piece of fur from the
time Otzi used it for clothing (right). Modified after Groenman-vanWaateringe (1993) in Natuur en Techniek, 61(10), 838-842;

digital version by M. Bonnen.

leather remains. lceman Otzi reflects an unique discov-
ery as it concerns a rather complete outfit and gear
and the body as well. Direct on the body the iceman
had an apron and a cape, both furs made of goat. His
legs were covered with tight-fitting leggings made of
goat fur, and fixed with a kind of jaretelle to the lea-
ther belt of calfskin. In the coarse of time the leggings
had been many times repaired explaining the legging
consisted of many small fragments. His shoes were
made out of fur from a bear and he had a sock of
plant fibres. All this was covered by a cape of grasses:
plant material appeared to be a substantial part of
clothing in those times (Groenman van Waateringe
1993a). On his head Otzi wore a cap made out of fur
from a bear. His gear consisted of two cylindrical con-
tainers of birch bark containing fresh leaves of Acer sp.
He had a copper axe with a long stick of Taxus wood
and a bow of Taxus wood with a quiver of fur from
chamois. The iceman was well equipped for a stay in
the mountains. He carried birch bolete (Leccimum sca-
brum) and tinder fungus (Fomes fomentarius), believed
a medicine with hemostatic properties.

Willy addressed the presence of extremely high pro-
portions of fresh pollen of hop-hornbean (Ostrya carpi-
nifolia) in iceman’s colon: he possibly drank an infusion
made of hop-hornbean bark, or chewed on it shortly
before he died. Willy tested this hypothesis in the
Botanical Garden in Amsterdam. The bark of an Ostrya

tree contained abundant Ostrya pollen (Groenman-van
Waateringe 1998a, 1998b). Willy noticed two categories
of pollen in Otzi's fur: pollen grains that accumulated in
the fur when the animal was still alive, and pollen grains
that settled in the fur when it was a piece of clothing
(Figure 4) (Groenman-van Waateringe 1993b). Pollen
spectra of the fur from the time the animal was alive
was dominated by spruce (Picea) and pine (Pinus) and
these pollen grains were shrivelled and bleached. Willy
tested with recent skin and pollen how it works. It was
the result of greasing and smoking, she learned. Willy
suggested brains were used as a source of fat. In con-
trast, the windblown pollen grains collected by the fur
when it was in use as clothing were well preserved and
dominated by spruce (Picea) and herbs. The difference
between both pollen spectra tell the story of the source
environment and later use of the fur (Groenman van
Waateringe 1993b). Icemans clothing and gear suggest
a substantial knowledge of materials and technical skills
during neolithic times. For example the original sewing
shows a very regularly and fine overcast stitch. In con-
trast, the repairs are rude and clumsy (Groenman-van
Waateringe 1994a).

Tanning of animal skin into leather was not applied in
those times generally causing prehistoric clothing to be
lost. In ice and salt only clothing preserves. Therefore,
Otzi's find of fur clothing and the quiver is most excep-
tional. If we assume that special gear, as we know today,



is a recent phenomenon, the discovery of iceman gets a
more prominent meaning for our knowledge of
Neolithic clothing. Was iceman a priest, a prospector of
metals, a hunter, an outcast or a herder? The latter is the
most accepted interpretation. Unfortunately, his outfit
did not contain pottery, still the type of evidence on
which neolithic cultures have been defined (Groenman-
van Waateringe 1993a). Studies conducted at the
University of Innsbruck have revealed that the remains
of the iceman reflect a ca. 45 years old male (Gaber and
Kinzel 1998; Kutschera and Rom 2000; Kyriazis 2020).

10. An informal learned society

For 35years Willy was a member of the informal multi-
disciplinary society Dispuut ‘46 meeting once a
month’. Her first talk was about ‘Abundance of agricul-
ture and cattle breeding in prehistorical times’ (1988).
She also talked about ‘stew, ammunition, bread, and
beans in the Roman army’ (1989), ‘The man in the ice’
(1992), ‘Graffiti on in prehistoric caves and rock paint-
ing’ (1996), ‘Society may be founded on cloth but is
based on leather’ (1999), ‘A travel through Libya in
ancient times’ (2006), ‘Leather of the army’ (2010), and
‘Implications of different units in Greek, Kelt and
Roman cultures’ (2016). Her talk ‘The Netherlands
8000yr BP a parklandscape of closed forest?” (2002)
was of particular interest. She tackled the hypothesis
of Frans Vera who claimed palynologists underesti-
mated the role of big herbivores on the vegetation
and interpreted West European pollen spectra from
9000 to 5000BP erroneously as a consequence. He
strongly advocated for an open parklandscape as the
natural baseline (Vera 1997, 2000). Vera stimulated
much international discussion (e.g. Mitchell 2005;
Olofsson 2006; and references therein) but at the end
his evidence was for palynologists not convincing.
Willy's last presentation was about ‘Man and environ-
ments in historical perspective’ (2017), a reprise of her
lecture at the 358" dies natalis (1990) of the
University of Amsterdam. Remarkably enough, this talk
seemed prepared in 2017, evidencing this subject had
kept its actuality. Willy showed a broad understanding
of the past allowing her to make links between past
and present phenomena.

11. In her eighties still an active archaeologist

Tragically, Willy's husband Fred died in 1997, one year
before Willy retired 1998. Her valedictory lecture was
entitled ‘Archaeological treasures from ice and salt'.
Willy enjoyed the period of being an emeritus. In an
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interview in 1998 with Marc Koenen, she said she was
happy with retired status ‘Finally, | have time to do
research’.

Willy continued several of her management func-
tions outside the university, as well as writing publica-
tions. Willy lived with her dog in a spacious house in
Zaandam with a well-filled personal library. During her
full career Willy was affiliated to the University of
Amsterdam and continued so as member of the Board
of the ‘Circle of Seniors of the University of
Amsterdam’ from 2016 to 2020.

12. Roman limes

Over many years Willy was involved in the study of the
Roman frontier in The Netherlands and northwest
Germany. She was a regular participant of the
International Conference of Roman Frontier Studies,
offering short but highly influential papers on the inter-
disciplinary topics that characterized her research: the
environmental effects of the Roman conquest and subse-
quent exploitation, military supply, relations with the
native population and the analysis of the fort of
Valkenburg (Groenman-van Waateringe 1977, 1980b,
1984a, 1986, 1989, 1990b, 1990c; Groenman-van
Waateringe and Glasbergen 1974). The four-volume
Proceedings of the International Limes Congress held in
Nijmegen in 2022, was dedicated to Willy for her
achievements in Roman archaeology and handed over
to her at her home in December 2024. Her interests
unabated, she raised critical questions for discussion at a
meeting of Limes archaeologists just a few weeks before
her death. Such interest for the latest scientific develop-
ments is rare among scientists over ninety years old.

13. Retrospective

Already as a student Willy Groenman-van Waateringe
was involved in management tasks at the university.
During her career Willy observed the University of
Amsterdam as a student, PhD student, student-dem-
onstrator, lector, full professor, faculty dean, and vice-
rector. Willy Groenman-van Waateringe belongs to the
international pantheon of scholars who broadened the
scope of archaeological and palynological studies with
multidisciplinary research. Her pioneering character
and inspiration improved archaeological narratives and
helped to bring the general public in contact with
ancient communities. She contributed to education,
pioneered in science, and contributed to give organi-
satorial structure to archaeology inside as well as out-
side academia. She was rich in ideas to give direction
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to ever changing structures in academic archaeology
and demonstated an almost unlimited energy. Willy
used pollen analysis, palaeobotany (seeds and wood
remains) and zoological remains, leather in particular,
to fuel her narratives. Over a period of 64years Willy
published 215 articles in local periodicals, international
journals and as book chapters. In 157 out of the 215
articles she is the single author showing her capacity to
contribute alone to the archaeological literature
(Supplementary Information 2). Nowadays, results from
palaeoenvironmental and climate change over the past
millennia in particular are integrated, strengthening the
unearthened narratives from archaeological sites. Willy
contributed significantly to let archaeology mature by
adopting methodology from the broad field of science.
Environmental archaeology was much boosted by pol-
len analysis and has an important role in understanding
current environments and cultures, and how the pre-
sent conditions have developed from the past.
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