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Introduction 

'The clear tones of Roman panpipes, cut /rom one piece, sound through 
the evening. Ina small settlement near Uitgeest someone is sitting on 
the edge ofa welf, playing the instrument he bought /rom a Roman 
trader some time before. One of the onlookers offers him a drink. The 
player makes a clumsy movement, and the panpipes disappear into the 
welt. Time goes on, and the settlement perishes in the game of wind 
and water. Some eighteen hundred years later the ham/et comes to life 
again under the digging hands ofarchaeologists' 
With this romantic story, the journalist Kees Roos starts an 
interview with Professor W.A. van Es in the science column 
Kleintje Wetenschap of the newspaper De Telegraaf of 28 August 
1982 about the special archaeological finds from that year 
which, according to the interviewee, was 'a golden year for 
Dutch archaeology'. 1 The panpipes from the excavations in 
Uitgeest constituted one of these unigue finds, about which 
hardly anything has been published so far. 2 The panpipes were 
on display in the National Museum for Antiguities in Leiden 
for some time in 1988-89 as part of the exhibition Nederland 
Onderste Boven (The Netherlands Bottom Up), which was 
organised on the occasion of the 40th anniversary of the ROB. 
It seemed to me that the 65th birthday of Wim van Es was a 
good opportunity to put this musical instrument in the lirne­
light once again.3 

Archaeological context 

The panpipes were found in 1982, during excavations carried 
out by the ROB at a future industrial park on the northern 
edge of the North Holland village of Uitgeest (the site is 
known as Uitgeest-Dorregeest, fig. 1). This research continued 
from November 1980 to March 1983 and covered an area of 
more than 2.5 ha where rnany settlement traces from the 
Roman period and the Early and Late Middle Ages were 
found. Research into imported pottery and metal from this 
site4 has recently confirrned the existing suspicion about con­
tinuous occupation from the Roman period until the Early 
Middle Ages.5 

The panpipes were among the many settlement finds dating 
from the Roman period; they were found in a shallow pit, not 
in a wel!. We cannot yet say very much abour this pit's loca­
tion in comparison with other contemporary traces. The exca-

vated site was used for centuries, starting from the 1st century 
BC; not only as a dwelling place, but also for agriculrural pur­
poses. This bas resulted in a maze of soil rraces cutting 
through one another in which many phases can be distin­
guished and whose definitive analysis - if it is ever carried out 
at all - will certainly nor rake place in the near furure. 
Fig. 2 shows the site's location in what is more or less the 
contemporary landscape: the eastern edge of the wide Oer-IJ 
basin. This estuary, where the sea penerrated far into the land, 
silted up in the course of the Roman period. A landscape of 
tidal flats developed, which changed later into a salt marsh 
landscape, the higher parts of which were suitable for the per­
manent establishment of farmsteads. The excavated settlement 
was situated on such a high area: partly on a dune, and partly 
on the sandy filling of a braad, sedimented channel, in the 
bend of a narrow fossil channel. Initially water still flowed 
through this narrow channel, coming from the vast peat 
moors in the east. In the course of habiration, ic became filled 
with sediment, drift sand and waste from the settlement. The 
location of the panpipes within the excavated area is shown in 
fig. 3, which also shows the sirnation of a number of farm­
houses and wells dating cercainly or probably from the Roman 
period, and provides a picture of the geological situation. 
The many well-preserved (as yet hardly analysed) plant and 
anima! remains give us a good insight into the inhabirants' 
mixed agrarian subsistence economy. This was based on the 
cultivation of barley, emmer, oat, linseed (flax) and tickbeans, 
and the breeding of catde, harses, sheep, goats, pigs and 
chickens. Cattle played an important role here.6 

The Roman products found in the settlement show chat the 
inhabitams maintained contacts with the Roman Empire, the 
northern frontier of which was less than 50 km to the sourh as 
the crow flies, mainly in the period AD 150-250. The goods 
that ended up in Uitgeest via bartering (perhaps for cattle and 
cattle produce), certain services or the exchange of gifrs, 
include various kinds of thrown pottery, bronze ware, fibulae, 
coins (including a board of 1302 denarii),7 and also the pan­
pipes which are the subject of this contribution. We cannot 
say very much yet about the precise date of the instrument; ic 
is probably of the same date as most of the Roman imports: 
the second half of the 2nd or the first half of the 3rd century 
AD. 
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Figure 1 The Nerherlands: location of Uitgeest .. 

Find circumstances 

The panpipes were discovered in excavation trench 19 when 
the work on the deepest level (level 7) was being completed. 
This work consisted of cutting and drawing the traces still 
visible at this level (posrholes, pits, ditches), scanning with a 
metal detector, taking soil samples from a selection of traces 
for archaeobotanical and archaeozoological research, and <lig­
ging up all the traces with spade and rrowel, with a view to 
collecting finds - almost exclusively pottery. The panpipes 
were discovered when a bit was cut off them while a pit was 
being dug out. When it became clear that this was a special 
object, the soil that had already been rhrown aside was 
searched intensively for the missing fragment, but this has 
nor been found. During the recovery process the soft, water­
logged wood broke into rwo (lengthwise through the shortest 
pipe but one, see fig. 4). The panpipes were registered under 
find number 19.7 .45 .8 The wood had been preserved in the 
soil because of the consrantly high groundwater level. 

W ood determination, conservation and documenta­
t ion 

Shorrly after the discovery, the wood was determined to be 
box (BuxuJ sempervirem).9 The piece of wood from which the 
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Figure 2 Location of Uitgeest in th e Oer-IJ estuary, The geographical back­
g round shows rhe sirnation at rhe end of the Iron Age, when rhe tidal chan­
nels were still active. Most of the old sett!emenrs shown on the map, includ­
ing that neat Uitgeest, date from a slightly later phase (the Roman period), 
when the esrnary had largely silred up and become suitab!e for habiration. 
Legend: 1 beach barriers and older duncs (idenrified and assunwd); 2 beach 
plains, with peat vegeration in the low-lying parrs; 3 tidal flaLs: 4 high salt 
marshes; 5 peat bogs; 6 sea; 7 tidal channels of the Oer-IJ; 8 the native set• 
d ement excavated near Uirgeest; 9 Roman military forts from the beginning 
of the 1st century AD; 10 the present-day villages of Egmond(]), 
Castricum (2), Uitgeest (3), Beverwijk (4) and Assendelft (5); 11 native set­
clements from the Late Iron Age· Roman period; 12 current coasdine and 
the Norrh Sea Canal. Afrer Van Es, Sarfatij & Wol tering 1988. 

panpipes were made contains abour 60 year-rings and comes 
from a tree-trunk of a size that only occurs naturally in the 
Mediterranean. Because of this the panpipes, or at least the 
wood that has been used, were most probably imporred from 
Iraly or southern France. 
The panpipes were conserved in the ROB laboratory in 1982, 
using a variant of the polyethylene-glycol method. 10 This con­
servation method involves driving out the water present in the 
wood by means of alcohol, after which the alcohol is replaced 
and all the hollows occurring in the wood are filled with the 
synthetic resin polyerhylene-glycoJ. Before this process, an 
analysis was carried out of the substance used at the time to 
repair a crack in the panpipes (see fig. 4). This turned out to 
be natura! resin from a type of tree which has not been deter-
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mined. This resin dissolved in the alcohol during the conser­
vation process. The conservation may generally be regarded as 
successful. Only in the width of the grain did some shrinkage 
occur: c. 4 mm, measured where the bevelled edge starts in the 
bottom lefc corner (see the description in the next section), 
while at the top, on the side of the shortest pipes, there area 
few deformations (compare fig. 4 with fig. 5). 
Prior to the conservation, when it was still in a waterlogged 
condition, the panpipes were photographed (fig. 4) and drawn 
(fig. 6). The X-ray (fig. 5) was not taken until well afcer the 
conservation (in 1997). Only on the basis of this X-ray was it 
possible to determine exactly the shape and position of the 
pipes. The original drawing of the longirudinal section of the 
panpipes has been adjusted as regards these aspects on the 
basis of the X-ray. Because the conservation did not lead to 
shrinkage in the longitudinal direction of the wood , this cor­
rection could be carried out without any problems. 
Also before conservation, an attempc was made to decect the 
basic tuning of the undamaged pipes by blowing chem. The 
tones produced were recorded on a cassette cape, afcer which 
the pitch levels were determined by means of a digital tuning 
instrument.11 It appears that, as is usual for panpipes, the. 
pitch of each pipe varies considerably, depending on the posi­
cion of the lips and the method of blowing. The average pitch 
levels arrived at are shown in table 2. Ic was not possible to 
blow up to the nexr ocrave on the warerlogged instrument. 

Description 

Today's panpipers usually hold cheir insrruments in such a way 
thac the longesr pipe (with the lowesc tone) is on the player's 
right-hand side, and the shortest is on the left-hand side. This 
was probably also normal practice in the Roman period, 12 al­
rhough some depicrions suggesr rhar there was no fixed rule. 13 

The way in which the top of the Uitgeest panpipes has been 
finished shows thar these pipes were also played wirh the 
longest pipe to the right. This description and the sections 
below are based on the player's perspective: left and right 
refers to what is lefr and right to the player; the side facing 
the player is called the front, and the opposire side, which 
faces the lisreners, is referred to as the back. The pipes are 
numbered from long ro short. All the sizes refer to the pan­
pipes in their non-conserved, warerlogged condition. 
The panpipes have the shape of a virtually recrangular flat 
piece of wood, wirh more heighr than width, which has been 
bevelled in one corner (bottom left): not straight, bur accord­
ing to an irregular parrern of concave and convex undulations, 
alternated wirh nocches. The bevelling is at the side of the 
shortest pipes, and rherefore reminds us of the archetype of 
panpipes: a series of interlinked individual pipes of gradually 
increasing lengths. The way in which this corner has been fin­
ished may also have had a funccional purpose: the fingers of 
the right hand must have had a beteer grip on the instrument 

Figure 3 Uitgeest , The geological situation of the site, the position of the 
panpipes and a few traces from the Roman period within the excavated area. 
Legend: 1 beach sediment (Calais IV); 2 pear; 3 channel sediments (Dunkirk 
!); 4 fossil channel; 5 recent parcelling; 6 recent building; 7 boundary of 
excavated area; 8 house plans, Roman period (and probable Roman period); 
9 we lis, Roman period (and probable Roman period) . The fi ndspot of the 
panpipes is indicated by a star. After Woltering 1982. 

because of this. 
Widthways, the piece of wood is slightly bent, with the hol­
low side facing the player (fig. 6). This concave looks like the 
result of a funcrional design. Nevertheless, it seems likely that 
this is an unintended deformation, which did not occur uncil 
afcer the instrument was produced, and possibly as a conse­
quence of its location in the ground. This warping may have 
partly been the result of the ornamentacion of vertical grooves 
applied at the front. 
At the top, the panpipes have a width of 99 mm, further 
down (where the bevelling starts), this is 98 mm, and the bot­
tom has a widrh of 58 mm. The height is 140 mm on the 
right-hand side, 80 mm on the lefc-hand side, and 143 mm 
measured along the place where the bevelling starts at the bot­
tom. The thickness is 12 mm at the top, increasing to 13 mm 
in the middle; at the bottom the instrument has a thickness of 
10 mm. 'Fhe piece of wood is not entirely rectangular. The 
angle between the bottom and the right-hand side is 90.5°, 
the angle between the top and the right-hand side is 91.5°, 
and between the top and the left-hand side there is an angle of 
87°. Close to rhe bottom, slightly to the right of the middle, a 
hole has been drilled from both ends. The careless way in 
which rhis has been clone suggests that chis hole wirh a 4 mm 
diameter was drilled by the user racher than by the manufac-
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Figure 6 The Uitgeest panpipes. The drawing was produced prior to conservatiori; the pipes· shape and position were adjusted at a later stage, on the 
basis of the X-ray (see fig . 5) raken after the conservation. Scale 1:2 
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The length of the pipes, measured from the top of the instru­
ment, increases from 53 mm to 90 mm; the outer edge is 1.5 
to 2 mm, and the inner edge is 3 to 4 mm lower. The exact 
measurements are shown in rable 1. 

Parallels 

Within the scope of this article, we cannot dweil upon the his­
tory and worJdwide disrribution of panpipes and the variety of 
models and materials used. There are indications chat panpipes 
made from the long bones of birds were used as early as in the 
French Aurignacien and Magdalenien, 18 while the oldest evi­
dence for panpipes - alsö made of bird bones - appears to date 
from the Late NeoJirhic. 19 Later prehistorical finds include 
panpipes from the Jong bones of sheep from a Late Bronze Age 
cemetery in Poland 20 and the imprint of panpipes, consisring 
of five reed pipes of increasing length, held togecher by a piece 
of resin, in a Late La Tène cemetery in Germany. 21 Literary 
tradition (the earliesr of which is Homer's Iliad) and many 
iconograpbic depicrions show chat panpipes were a very much 
appreciated, frequently used musical instrument in classica! 
civilisation.22 
Two counterparts of the Uitgeest panpipes are known: a virru­
ally complete instrument from AJise-Sainte-Reine (Alesia; 
Cöce-d'Or), France23 and a fragment (abouc half) of an instru­
ment from Barbing-Kreuzhof (Regensburg, Bavaria), 
Germany. 24 Both examples show many similarities with the 
Uitgeest panpipes. In addicion to these three wooden instru­
ments, there is an earthenware example of a similar shape from 
Wilcote, Oxfordshire, England. 25 

The literarure also conrains information - in genera! fairly 
incomplete and not always consistent - about a number of 
Roman panpipes which deviate considerably from the ones 
mentioned above in terms of shape, material and construction. 
These are: 
A fragment of panpipes made out of one piece of marble with 
ten pipes from Rouhling (Moselle), France. The design copies 
the appearance of classica! panpipes, which consist of a series 
of loose pipes ried together. The pipes might date from the 
end of the third to the beginning of the 4th century AD. 26 

A fragment of bronze panpipes from Bon-Enconrre (Loc-et­
Garonne), France, consisting of six (originally at lease seven) 
cylindrical pipes, welded together, of increasing lengchs.27 
Earthenware panpipes consiscing of eight pipes, provided with 
a mouthpiece, from an unknown findspot in the German 

pipe depth from 
rop of the instrument inner edge outer edge 
90 86.5 (88.5) 

2 83 79.5 (81. 5) 

3 77 73.5 (7 5. 5) 
4 71 67.5 69.5 
5 66 63 64.5 
6 62 58 60 
7 59 55 57 
8 53 50 51.5 

Table 1 Uitgeest panpipes. The depth of the pipes, measmed from the rop 
of the instrument and from tbe inner and outer edge of the upper orifice , 
Tbe depths of damaged pipes 1, 2 and 3 have been reconstructed in terms of 
the measmemenr from the outer edge. 
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Figure 5 The Uitgeest panpipes. X-ray afrer conservation. Scale l: 1. 

rurer. It must have served ro enable the user to hang the pan­
pipes around his neck on a piece of string or leacher. 
The piece of wood has roof-shaped bevelling on botb sides and 
ac the top. At the top of the panpipes, tbis operation resulted 
automatically in a double-sided crescent-shaped hollow in 
each pipe, giving a characteriscic nocched rim. The bevelling 
is not symmerrical; as a result, the upper orifice of the pipes is 
ar the front (where the lower lip would rest), c. 2 mm lower 
than on the back (where the airstream would be aimed at 
while playing). The bevelled top has shallow grooves on bath 
sides, running more or less diagonally, from which we may 
conclude thar this operation was carried out by means of a 
fine-toothed saw. The front of the panpipes bas been decorated 
with very shallow, parallel vertical groove lines, which appear 
to be related co the position of the drilled pipes; they may 

Figure 4 Th~ Uitgeest 1mnpÎp(.>S, bdorc consc,rvn,ion. Front 11nd b:tek, longi­
~~dinal secrion via rhe br.-ak through rh~ fèvemh pipe, tb~ rop with the 

ow holes, 11nd die bevdled .snel worked ben torn lefl corner, ale 1: 1. 

have been intended as a reminder of the original collection of 
reed pipes. Although the surface of the decorated front has a 
beteer finish than that of the undecorated back, both sides 
show traces of sawing which have not been entirely sanded or 
polished away. 14 

The panpipes contain eight pipes, drilled with great accuracy, 
the details of which are shown most clearly in the X-ray of fig. 
5. The pipes are more or less at right angles to the top, as a 
result of which their posirion diverges from rhe right-hand 
side. All the pipes have a diameter of 8.5 mm at the top (pipes 
7 and 8 were deformed during the conservation process). 
There is no more than 2 to 3 mm of wood becween the indi­
vidual pipes; the top of pipes 1 and 8 is 5 mm from the 
instrument's sides; the minimum thickness of the wood at rhe 
front and the back varies from 1. 5 to 2. 5 mm. 
The shape of the pipes shows chat chey were drilled in two 
phases. This is most clearly visible in pipes 3, 5 and 6 and 
also, but less clearly, in pipe 2. When we have a closer look at, 
for instance, pipe 6, we see thac first a cylindrical hole was 
drilled, rapering slightly towards the bottom, with a depth of 
5 5 mm (measured from the top), and probably a slightly 
rounded bottom. A spoon drill was most probably used for 
chis purpose. 15 Afrer this, rhe hole was drilled further wirh a 
pointed type of drill, most likely a cwist drill, 16 co a depth of 
62 mm. The dividing line between rhe cwo drilling holes is 
clearly visible. 
Pipes 7 and 8 are slightly different from the others. In the case 
of pipe 7, the situation only seems ro be different; in face the 
difference is caused by the way in which the break chat 
occurred in the panpipes during rhe excavarion manifests itself 
in rhe X-ray (see fig. 4 where, as a resulr of rhis break, pipe 7 
can be sbown in a longitudinal section). Pipe 8 differs not 
only because of the deformation that occurred during conser­
vation, but also in terms of the original shape. Ic can clearly be 
seen that here the first drilling went deeper in comparison 
wich the other pipes. The second drilling, that was to bring 
pipe 8 to a depth esrablished in advance, goes barely 1 mm 
deeper than the first one. As a result, pipe 8 did not get the 
same nicely pointed end as the other pipes. Because of the 
deviating shape, pipe 8 does not sound any higher, but rather 
slighcly lower than pipe 7, in spite of its lesser depth. This 
might be due to a production fault. In modern panpipes, the 
smallest pipe always has a slightly larger diameter than the 
other pipes for reasons of acoustics. 17 Such a difference was not 
nociced in pipe 8 before the restoration, nor does ic ap-pear 
from the photographs chat were taken at the time. Ic is quite 
conceivable, however, that increasing the volume in pipe 8 by 
means of the continuation of the first drilling was clone specif­
ically for chis purpose. 
As early as the Roman period, a crack occurred at the back of 
the instrument, lengthwise in pipe 5, which made ic impossi­
ble to elicit the desired cone from this pipe any langer. The 
face chat this crack was repaired with resin shows that the 
owner really played the instrument. 

l 77 



Rhine area. 28 This example strongly resembles two sets of 
panpipes of a much later date, found in the Netherlands (in 
Cothen and Albergen). 29 These parallels, and also the shape, 
which is very unusual for classica! panpipes , are reasons to 

doubt a Roman period dating foct the Rhine area instrument. 
Furthermore, there is half of an earthenware mould, apparent­
ly intended for the production of (earthenware)) panpipes, and 
provided with the stamp POTTALVSFE, from the large 
Rheinzabern pottery production centre in Germany.3° We can 
barely determine what the end product might have looked 
like from the photograph in Ludowici. Presumably, the maxi­
mum height was 90 mm and the width was 72 mm. There 
were thirteen pipes in coca!, varying in length from c. 53 ro 86 
mm .3 1 

I will discuss the features of the wooden panpipes from Alesia 
and Barbing-Kreuzhof and those of the earthenware example 
from Wilcote in more detail here, partly because of the simi­
larities with the Uitgeest panpipes (Alesia, Barbing-Kreuzhof, 
and in terms of shape also Wilcote), and partly because the 
information provided in the literature conrains details that are 
interesting from a musicological point of view. What is said 
beiow abour these panpipes is derived from the literature, and 
is therefore not based on new observations regarding the 
rnscrumenrs themselves. 

A!ise-Sainte-Pierre (Cote-cl'Or, France) (fig. 7). Found in a well 
10 1906 during excavations in the Roman settlement in the 

Figure 7 Front and bac k of the boxwood panpipes from Ales ia (Alise­
Sainte-Reine, France) . Scale 1: 1. 

farmer Celtic oppidum Alesia on Mont Auxois. On the basis 
of other finds from the same well, the panpipes have been 
dated to the end phase of the 2nd or the start of the 3rd cen­
tury ADY The wood was initially thought to be probably 
oak,33 but later it was identified as most probably box.34 The 
instrument has seven complete pipes, and in the short left­
hand side, where some wood bas disappeared, there are traces 
of an eighth pipe. Ir is unclear whether the measurements sup­
plied by Reinach are based on the pipes in their non-conserved 
(waterlogged) state, or whether they were caken after conserva­
tion. The Jatter is probably the case, which means that, as is 
the case with the Uitgeest panpipes, we will have ro take inro 
account shrinkage in the width. Reinach gives a height of 115 
mm, maximum and minimum widths of 77 and 43 mm, and 
a thickness varying from 11 mm (at the top) ro 6 mm (at the 
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Figure 8 Front and back of the fragment of the boxwood panpipes from 
Barbing-Kreuzhof (Regensburg, Germany). Scale 1: 1. 

bottom).3 5 

The pipes are at a discance of about 2 mm from each ocher, 
and chere is 5 mm of wood becween pipe 1 and the undam­
aged right-hand side. From these figures we may conclude 
chat the pipes, like the Uitgeest panpipes, have a diameter 8.5 
mm. The widch of the complete instrument in its conserved 
state may be estimated at 92 mm. If we cake into account a 
shrinkage in the widch of, for instance, 4 mm (as is the case 
wich the Uitgeest panpipes), we arrive at an original widch of 
c. 96 mm. As is the case with the instrument from Uitgeest, 
the side facing the player has a decoration, consiscing in this 
case of a combinacion of shallow horizontal and vercical paral­
lel lines and upright and hanging half concentric circles. The 
bottom left corner of the instrument bas been sawn off slant­
wise. In the angle wich the bottom resulting from chis (r. 
130°), close to the edge, chere is a suspension hole with a 
width of 6 mm. The top bas roof-shaped bevelling, which 
gives chis instrument roo a characceristic notched rim. 
Reinach established the shape of the pipes by means of 
'sondage' and on the basis of the remainder of pipe 8, describ­
ing ic as largely cylindrical, buc ending more or less in a point 
rowards the botcom ('comme un crayon taille').36 We may con­
clude from chis chat the pipes are of the same shape as the 
Uitgeest pipes.37 The seven pipes chat have been preserved 
have a depth of 71, 63, 55, 50.5, 43.5, 39 and 35.5 mm; the 
depth of the incomplete pipe has been reconstructed at 31.5 
mm. Ic is nor clear whecher these measurements have been 
raken from the top of the instrument, or from the inner or 

outer orifice of the blow holes. On the basis of Reinach's cal­
culation of the 'theoretica!' pitch levels, we may conclude chat 
the Jatter should be the case. The pipes were blown by four 
renowned fluce players; this yielded the cone sequence shown 
in table 2. 38 

Barbing-Kreuzhof, Regensburg (Bavaria, Germany) (fig. 8). A 
fragment of boxwood panpipes of the same type as the instru­
ments found in Uitgeest and Alesia. Discovered in a well, dur­
ing excavacions in the remains of a Roman building. On the 
basis of ocher finds from chis well, the piece has been dated co 
the end of the 2nd or the start of the 3rd century AD. The 
fragment is 100 mm high, 40 to 45 mm wide and bas a thick­
ness varying from 10 mm (at the top) to 6 mm (at the bot­
tom). Four partly damaged pipes have been preserved. Again, 
if the longest pipe was held to the right, the decorated side 
(wirh a pattern of superficially burnt-in parallel lines and con­
centric half standing and hanging circles) would have faced 
the player. There are so many similarities with the panpipes 
from Alesia chat Ulbert considers it very likely chat the two 
inscruments were produced in the same workshop, in spite of 
the face chat the Jatter instrument is less high and its pipes are 
less deep.39 The instrument was braken off at the fourch pipe 
from the right. The break goes through a suspension hole 
located close co the bottom. From the posirion of this hole and 
incompleteness of the decoration of the front - in comparison 
with the pattern on the panpipes from Alesia - we may con­
clude chat the left-hand side of the instrument, with another 
four pipes, is missing. The original width will not have dif­
fered very much from chat of the panpipes from Uitgeest and 
Alesia. Ic is not known whether the bottom lefc corner was 
bevelled. The bottom right corner is damaged. 
The diameter and shape of the pipes are identical to chose of 
the instruments from Uitgeest and Alesia. They are largely 
cylindrical wich a diameter of 8.5 mm, and have a pointed 
end. The depths (measured from the top of the instrument) are 
65, 57, 51 and 47 mm. Due to the roof-shaped bevelling of 
the top, this instrument also has a nocched rim. The front and 
back of the blow holes' orifices are c. 2 mm below the top. 
When the pipes were blown, a tone could be produced only on 
pipe 3 (see rable 2). 

Wilcote (Oxfordshire, England) (fig. 9). Found between 1965 and 
1971 during excavations at Shakenoak Farm, in the debris of 
building C, most probably a bath-house. Daced to the end of 
the 2nd century AD. These earthenware panpipes are interesc­
ing wichin the context of chis arcicle because of the similaricies 
in shape in comparison with the wooden panpipes from 
Uitgeest, Alesia and Barbing-Kreuzhof: reccangular wich a 
(concave) bevelled bottom lefc corner and suspension hole, and 
provided with seven cylindrical, poinred pipes. At the side of 
the shorcest pipes a fragment is missing, as a resulc of which 
two pipes have been damaged; ic is also very likely chat chere 
was an eighch pipe, which bas disappeared. The longest pipe, 
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on the right-hand side, is also damaged. An inscription has 
been scratched into two sides: CATAVACVS at the bottom, 
and BELLICIN( in the hollow bevelling of the bottom left 
corner. 
The instrument has a height of 124 mm, a maximum surviv­
ing width of 96 mm, and a maximum thickness of 12 mm. 
The original widch must have been approximately 105 mm. 
The pipes have a diameter of 7-8 mm at the top and are 3-5 
mm apart. The top of the instrument has rounded sides, but ic 
does not have any bevelling, which means chat it does not 
have the notched rim characteristic of the wooden panpipes. 
The original depths of the preserved pipes were 105, 102, 87, 
86, 84, 71 and 67 mm. Only undamaged pipes 2, 3, 4 and 5 
yielded a tone when rhey were blown. The results are shown in 
table 2.40 

Production of the wooden panpipes 

The precision wich which the pipes of the wooden panpipes 
were drilled, at very short distances from each other (2-3 mm) 
and in exactly the same plane, makes it seem very likely that 
this was clone by means of a fixed drilling set-up. The litera­
rure I have consulred does not mencion any such faciliry; it is 
assumed chat during the Roman period drilling was always 
clone by hand, using Fiedelbogenantrieb (bow drive) or Seilantrieb 

(rope drive). 41 

It does nor seem very likely chat during the producrion process 
a piece of wood more or less the size of the end product was 
sawn first, and thac the eight pipes of different depths were 
drilled inca it afterwards. It is more likely that a block of 
wood from which several instrumencs could be made was the 
starcing point, and chat a kind of serial producrion took place 
based on standardised sizes. The measurements of the instru­
mems and the diameter and depths of the pipes chat were 
drilled inco them are an indication of this. 
The measurements that were used should be compared with 
the lengch of the foor common in the Roman Empire, which 
was divided into 4 palmi, 12 unciae, or 16 digiti. The literarure 
gives information about several foor measures: the pes Romanus 

of 292.2 mm (on average), the Punic foor of 294.1 mm and 
the Vindonissa foor of 292.5 mm.42 At digitus, uncia and pal­

mus level the (rounded-off) differences vary from 0.1 to 1 mm, 
which is so lirtle chat ic does not really matter which foor 
measure is used. The sourhem origin of the boxwood used 
(Italy or souchern France) and the facr chat the workshops were 
therefore probably also located in this area, might be a reason 
to choose the pes Romanus rather than one of the orher foor 
measures, which may have been of a local nature. This would 
give us the following measures, rounded of to 0.5 mm: pes 

Romanw, 296 mm; palmzts, 74 mm; uncia, 24.5 mm; and digi­
tm, 18.5 mm. 

A comparison of these measures wich the measuremencs of the 
Uitgeest panpipes yields the follow ing. The lengch and widch 

' ' 

WJ 

Figure 9 The earthenware panpipes from Wilcote (England), redrawn from 
fig 23 in Brodribb, Hands & Walker l 97 3. Scale 1:2. 

of a piece of wood in which these panpipes fit ( 144 mm high, 
99 mm wide) correspond to 2 pa/mi (148 mm) and 4 1mciae 

(98.5 mm). The thickness of the instrument must have been 
determined mainly by the diameter of the pipes. If several 
instrumencs were sawn from one block of wood, c. 2 mm 
should be added for each saw-cur for a maximum thickness of 
13 mm. This means rhat c. 15 mm of wood was need-ed for 
one instrument, and that from a piece of wood wich a thick­
ness of 1 palmus five sets of panpipes could be cut. 
The panpipes from Alesia ( 117 mm high and originally c. 96 
mm wide) fit into a piece of wood of 5 by 4 tmciae; the ones 
from Barbing-Kreuzhof (100 mm high and originally wich 
more or less the same width as the orher two wooden instru­
mencs) fit inco a piece of wood of 4 by 4 unciae. 

The three wooden instruments have striking similarities, not 
only in terms of the pointed shape of the pipes, but also in the 
original number of pipes (8), their diameter (8.5 mm) and the 
distance between chem (2-3 mm). The number, diameter and 
distance between the pipes were certainly not arbicrary, but 
rather based on musical cradicions (ocrave), acousric principles 
(volume of the pipe), and rhe reguirements imposed by play­
ing practice (the pipes should not be too close together or too 
far apart). These factors determined the uniform width of the 
instruments (becween 95 and 100 mm). They partly also apply 
to the earchenware panpipes from Wilcote, which are best 
regarded as a somewhat primicive local copy of rhe wooden 
panpipes. The pipes (originally there were probably 8) have a 
narrower diameter, but measured from centre to cencre they 
are more or less as far apart ( 11-12 mm) as the pi pes from the 
wooden inscruments. 
If the wooden panpipes were manufacrured in serial produc­
tion, we may assume chat all the pipes were drilled first in a 
prepared piece of wood (sawn in a reccangular shape) intended 
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Uitgeest Barbing 
55 59 62 66 71 77 83 90 47 51 57 65 

Alesia Wilcote 
335 375 41 45.5 525 57 65 73 67 71 84 86 97 102 105 

Figure 10 The pipe depths in mm of the panpipes from Uicgeest, Alesia, 
Barbing-Kreuzhof, and Wilcote. Scale 1:2. 

for several inscrumencs. lt seems unlikely chat, following chis, 
eight holes of unegual depchs where then drilled for each indi­
vidual instrument. The most practical merhod would have 
been to dril! the pipes intended for several instruments in 
series of equal depths. The question is, at what stage of the 
production process the second drilling, esrablished in the 
Uitgeest panpipes, was carried out. Perhaps the pipes of each 
individual instrument were not drilled to cheir final depth 
until a later stage in the production process, in which case this 
drilling work may have been carried out by hand . The face 
chat che second drilling is always exaccly cencred in compari­
son with the first one, and joins onto it virrually seamlessly, 
contradicts chis and makes ic seem likely thac the second 
drilling phase was also carried out in a fixed sec-up and pre­
ceded the sawing off of the individual inscruments. 
Again we mighr ask whether drilling phases 1 and 2 of each 
pipe followed each orher immediarely, or whether phase 1 was 
carried out first in all the pipes of equal depth, and phase 2 
followed after this. Due to centring problems thac might 
occur in the Jatter case, the first meebad seems co be the more 
probable one. This does, however, imply a change of dril! dur­
ing the drilling of each individual pipe, and also suggests chat 
not only the deprhs of the first drilling phase, but also chose 
of the second drilling phase had been standardised. 
The aim was to manufacrure pipes chat could produce a tone 

Uitgeest 
65 50 62 71 77 83 90 

Figure 11 The pipe depths of cbe panpipes from Uitgeesr and Alesia, pro­
jected on a guarrec of a ei rele witb a diameter of l pes Romanus (296 mm). 
Scale l :2. 

sequence chat goes up (or down) more or less evenly. For this 
purpose, the bottoms had to follow an exponenrial curve. This 
is clearly visible in the X-ray of the Uitgeest panpipes, and 
also applies to the panpipes from Alesia and Barbing­
Kreuzhof. The earchenware panpipes from Wilcore show a 
very different picture in this respect: the depths of the pipes 
follow a very irtegular, braken line (fig. 10). 
The pipes of the wooden instruments were clearly drilled 
according toa specific diagram. The depths of the two 
drilling phases were fixed, and because of this the drills chat 
were used will have had a stopper or mark. The absolute 
depths (and the resulting pitch levels) were less important, 
and accordingly in this respect the different instruments vary 
considerably. This also explains why rhere is more variety in 
the lengrhs of the instrumencs (from 100 to 143 mm) rhan in 
their widchs. The guestion is, how the required drilling depth 
sequences were established in the workshops. The projection 
of the pipe bottoms on part of a circle may have been an ade­
quate practical geometrical aid.43 Fig. 11 shows chat the 
curves on which the pipe bottoms of the instruments from 
Uitgeest and Alesia rest could easily be plotted, without any 
omplicared calcularions, by projection onto a circle of 296 
mm (pes Romanus). 

182 



Uitgeest Alesia Barbing-Kr. Wilcote 
pipe pitch pipe pitch pipe pitch pipe pitch 

A B A B A B A B 
1 > b flat" 1 >d'" <e flat'" 1 

... e 1 <a flat" 
2 C "' 2 

,,, 
e <f"' 2 <g '" 2 b flat" >a flat" 

3 d flat"' 3 g flat"' 
,,, 

g 3 g "' ...
<a 3 

... 
C 

,,
>a 

4 <e flat'" <e flat'" 4 
,,,

>g a-a flat"' 4 >b flat" ' 4 <cl flat'" >b" 
5 

,,,
<e 

,,, 
e 5 > b flat"' b"' 5 5 d flat"' <C "' 

6 <f"' >f'" 6 <C "" d flat"" 6 6 <e flat"' 
7 >g flat'" > g flat"' 7 <d"" <e flat"" 7 7 

.. ,
<e 

8 <g flat"' a flat'" 8 <f"" 8 8 

Table 2 The scales of che four non-cuned Roman secs of panpipes discussed in che text. The pipes are numbered from long to share , The table shows che 
- approximate - tones produced by blowing the pipes (A), and the cones calculated on the basis of the pipe dep ths (B; focmula: n=c/41, based on a· = c. 440 
Hz. See note 48). < = clearly lower chan che pitch mencioned, > = clearly higher. 

Same musicological aspects 

Most authors seem to think chat panpipes were used mainly 
by shepherds, goat herds and children, and can hardly be con­
sidered a proper musical inscrumenr.44 Reinach, however, 
mentions a number of other situacions where panpipes played 
a prominent role in classica! antiquicy: at 'danses popu/aires', 
'processions très anciennes', 'pompes dionysiaqttes' and other tradi­
tional festive events.45 We may also conclude chat classica! 
panpipes were used for making real music from the character­
iscic playing poses of the musicians depicted.46 

The characteristic shape of the pipes of the Roman panpipes 
discussed in this publicarion could be a further indicacion of 
rhis. The wooden panpipes from Uitgeest, Alesia and Barbing­
Kreuzhof and the earthenware example from Wilcote have in 
common the remarkable face chat the pipes do not have a flat 
or rounded bottom,47 buc have a pointed end. The invesriga­
tion of the Uitgeest panpipes has shown chat chis shape was 
not the unincended result of a cerrain producrion process, but 
was consciously aimed for by means of a cwofold drilling, car­
ried out with different types of drill. The face thac the earch­
enware panpipes from Wilcore, which were produced in a 
complecely different way, have the same pipes with pointed 
ends, confirms rhis. 
The quescion is now whac the purpose of the poinced pipe 
ends was. This shape appears clearly to affect the pitch. Pipes 
with a pointed end sound higher chan pipes wich an equal 
diameter and length with a flat bottom. Even simp]y because 
of this effect, rhere is little point in calculating the 'theoreti­
ca!' tuning of the pipes on the basis of rheir deprhs.48 

However, such calcu]acions does reil us someching abouc the 
incervals (see table 2). 
The poinced pipe ends cause irregular air swirling ar the bot­
tom of the pipes, resu]cing in off-key pitch levels, and cercain­
ly did not have any musical significance.49 They must be 

accounced for as a possibly standard tuning faciliry in this 
type of panpipes in the Roman period. The drilled depth of 
the pipes was approximare. As was said above, ic was impor­
tant chat a gradually rising (or falling) cone sequence could be 
produced on the panpipes. The same still applies to panpipes 
used roday. The instruments were (and are) cuned by slight!y 
raising the bottom of the pipes. Nowadays, beeswax, resin or 
plugs of wood or cork fixed with wax are used for rhis pur­
pose. Sometimes loose materia] is used for fine-tuning: sand, 
grains of rice, small metal or glass balls.5° Such loose filling 
macerial has the advantage chat the tuning can easily be 
adjusred, if necessary during a performance. Pipes wich a 
poinred errd are easier to rune charr pipes with a flat bottom, 
arrd the poinred ends also keep the filling material beteer in 
place. As far as is known, this ingerrious facilicy is not (or is 
no langer) used anywhere by conremporary panpipers. 51 

The generally common practice of firre-tuning enables the 
player to compile cone sequences according co his own liking. 
Blowing tests on non-tuned panpipes yield a result chat says 
!ictle or norhing about the tone sequences chat were played on 
them in the past. Moreover, while playing, one can bring the 
pitch up and down by at least a semitone depending on the 
way the pipe is blown. To illuscrace the above, cable 2 shows 
the rone sequences chat were produced by blowing the five 
parrpipes discussed cogether wich the outcome of the calcula­
tions on the basis of the pipe depchs. From the face chat these 
panpipes could play a sequence of eighc cones, we mighc con­
clude chat there was a preference fora range of an occave. Such 
a range would be quite convenienc from a musical point of 
view, bur it would nor be striccly necessaty. In any case, the 
occave is one of the few Lrniversals in music. 52 It is inreresting 
co note chat the instrumenrs vary considerably in terms of 
absolute pitch. 
The incervals as shown in cable 2 are usually a semitone or a 
full tone. Intervals of a tone and a half or less chan a semicone 
are exceptions. The excessively deep first drilling in pipe 8 in 
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the Uitgeest panpipes has led to such an exception, as a conse­
quence of which pipe 8 sounds slightly Jower than pipe 7. On 
the basis of the intervals we can make the genera! statement 
abour the four sets of panpipes that, afrer fine-tuning, several 
diaronic major and minor modes could be played on them. 
These incJuded not only the modes common in the Roman or 
Gallo-Roman world,53 but also those from free Germania. 
This takes us back to our srarcing point: the farming settle­
ment excavated near Uitgeest in Norrh Holland, in the Oer-IJ 
estuary. The panpipes chat were found there were definitely 
used as a musical instrument. What melodies were elicited 
from the pipes and by whom - ourdoors on the extensive pas­
cures or i ndoors near the fireplace - cannot be deduced from 
the archaeological data. 
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Notes 

1. Roos 1982 
2. The excavations were carried out by rhe State Service for Archaeological 

Investigations (ROB); see Woltering 1982 and 1983 , 
3, Wim van Es wil! undersrand chat this subject bas not been chosen com­

pletely at random I would like ro take this oppormnity to menrion our 
long-term musical collaboration: I learnr from an old diary chat our 
artempts ro play sonaras for flute and piano began on 30 March 1977, at 
pm 9.30 . 

4 . Carried out by J. de Koning in 1997-98 as pare of the Frisia Project. 
5. See Besteman 1990, 98 . 
6. Van Es, Sarfotij & Wolrering 1988, 162-4. 

7 Vans 1987. 
8. The pit in guestion did nor yield any other Roman imports, but some 

native pottery was found (find numbers 19.7 .S and 19.7.48). Two soil 
samples were taken fot archaeobotanical research (find numbers 19.7 .46 
and 19 7.47), which have not yet been analysed . 

9 By Dr. W. Casparie, rhen of the Biologisch-Archaeologisch Instirum 
(BAJ), Universiry of Groningen. 

JO .By H .F. Wijnman . 
11 Seiko Chromatic Auro-Tuner STlOOO; a=440 Hz. 
12 See Reinach 1907, Planrhe XXII; 1969, figs . 6706, 6707 . 
]3.See Homo-Lechner & Vendties 1993, no. 71 . 
14.The back also has a few recent deep grooves, which occurred during the 

digging tbac preceded rhe d iscovery. 
15 See Gaitzsch 1980, 28-33. 
16.See Gaimch 1980, 33-4. 
17.Personal communication by Dr. E.L. Heins, Universiry of Amsterdam 
18 Hiiusler 1960, 153 
19 .Burial finds in Mariupol (Dnepr-Donets Culture), Uktaine, and Skarovka 

(Orkergrabk11lt111"), Russia: Häusler l 960, 153-60. 
20 Przec zyce: Coles 1975, 164, fig. 37. 
21.Klein-Kühnau, Kr. Dessau : Behn 191 2-13, 286; 1954, 147, Abb 195 . 

Brodribb, Hands & Walker (197 3, 44) ment ion 'a frag111e11tary bro11ze 
syri11x' from Klein-Kühnau, bur rhey appear to confuse ir with the pan­
pipes from Bon-Encontre, France, menrioned below. 

22.See for instance the overview in Reinach l 969 and rhe examples in Behn 
1954. 

23 .Reinach 1907; Homo-Lechner & Vendries 1993, no 118 
24 .Ulberr 1961 , 56-9, Taf. J. 
25 .Brodribb, Hands & Walker 1973, 44-6. 
26.Homo 1987; Homo-Lechner & Vendries 1993, no 117. 
27 .Homo-Lechner & Vendries 1993, no . 116. The insrrumenr is also men­

tioned by Reinach 1969, 1597 (wi,h a reference, note 4, to Reinach 
1907 where, however, the pipes are no, mentioned), by Behn (1954, 
147), and by Brodribb, Hands & Walker (1974): see nare 21. 

28 .Unclear picture in Niessen 1911, no . 3231; described and betee r de­
picted in Behn 1912-13. 

29.Cothen: Van Tem 1976, fig. 10, dated ro the 15th or 16th century AD; 
Albergen: Hesselink - v.d. Riet & Verlinde 1980, 212-4, daced to the 
J 6rh-l 7th century. 

30,Ludowici 1901-04, 137, no. 11; Beho 1954, 111. 
31 .They do not have a length of 20 to 55 mm as is assumed by Brodribb, 

Hands & Walker 0973, 46) 
32 Reinach 1907, 161; see also Ulberr 1961, 58 
33Reinach 1907, 163. 
34,Ulberc 196l, 57, no,e 26a. 
35.Homo-Lechner & Vendries (1993, no 118) give measuremenrs, some of 

which differ slighdy, derived from the conserved panpipes: a height of 
117 mm, a maximum width of 77 mm and a thickness of 8 to 13 mm. 

36.Reinach 1907, 164. 
37 .Reinach (1907, 164) assumes tha, rhe pipes were made by means of a 

red-hor pointed rod, ·.rans t:11tame Ionion. el d'mu main Jrès JJÎre', but 
given the hardness of the wood, rhe depth of the pipes and the small 
dis rance between them and the front and the back of the instrument, 
this does not seem very likely 

38 .Reinach 1907, 182. 
39.Ulbert 1961, 58. 
40. •... as dosely as can be cl~tm11i11ed without 1·ecko11i11g q11e11-1er-tones .. . ', Brodribb, 

Hands & Walker 1973, 46. 
41.Gaitzsch 1980. 
42 ,Heinz 1991 
43.This or a relared idea had been developed before (i n 1982), but not wtit­

ten down, by A. Bruijn (ROB). 
44 .E.g. Beho (1954, 111): 'Ein eigent/iches K1msti11str1111zent ist die Syrinx 11fr 

gewesen... '). 
45 Reinach 1969, 1599. 
46.Personal communication by W.FK. Mann (Bussum). 
47 .As is the case with, for insrnnce, boxwood panpipes from Early 

Medieval York: Hall 1984, 116. 
48 .See Reinach 1907, 182-3, in his accocrnt of the panpipes from Alesia. An 

addirional complication is that the formula to be used for this pu rpose 
(n =c/41, in which n stands for the number of vibrations per sec.,, for 
sonic speed in mm per sec., and l for pipe length in mm) only applies 
when the length ofrhe pipes is at leas, 12x their diameter (Reinach 
1907, 183). A larger diameter lowers rhe rone; this certainly applies to 
the three wooden instrumenrs. The similarity between the tones acgui­
red by blowing the panpipes from Alesia and the calculated pirch levels 
is therefore based enrirely on coincidence 
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49.Personal communication by Or E.L. Heins (University of Amsterdam). 
50 Personal communicacion by Or EL, Heins (University of Amsterdam) 

and W.F.K. Mann (BL1ssum) Conremporary Peruvian panpipers use 
piccts of mime grnins Cor tlm pmpost:: noticcd by Dr. JA. Brongcrs 
(ROB) during tl pcrfom1nnce by buske rs in A mcrsfoorc city centre. 

51.Pi:rsonal comml111iouio11 by Dr. E.L. 1 c!ns (Univecsity of J\mstcrdnm), 
and W.F.K Mann, (Bussum). 

52.Accotding to Dr. E.L. Heins (University of Amstetdam), personal com­
munication. 

53 .See fot instance Walcker-Mayer 1972, 77 -9. 
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