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ABSTRACT: Lehmwickel, or earth wrapping, is a traditional German building technique of medieval or earlier
origins. It consists of stakes of timber, wrapped around with earth and straw, and placed in parallel within a
wall or ceiling panel, usually in a timber framed building. In some examples one or both faces are plastered
over to a smooth finish. This technique spread to Hungary and Romania, North and South America, and Australia, mainly as a result of German emigration. Although examples have been reported, the technique never
been comprehensively studied on a worldwide basis. A special mystery surrounds its use in Northern France,
because examples there date from at least the thirteenth century and are clearly not the result of German
migration in modern times: a tentative explanation is proposed here.

EXPLANATION
Lehmwickel, or earth wrapping, is a traditional German building technique, but the purpose of this paper is to
look at its application outside Germany. German emigrants were particularly tenacious of their material culture. Aspects ranging from traditional thatching and carpentry techniques to Hufendorf village plans, were
transplanted almost unaltered to Australia and elsewhere. The very fact that these settlers were living in nations
ruled by non-Germans seems to have made them more determined to maintain their traditions.
In the German tradition Lehmwickel is principally associated with half-timbered or Fachwerk buildings, where it
may be used in both walls and ceilings, but it is also found in masonry buildings as a ceiling construction technique. It consists of stakes of timber, wrapped around with earth and straw to form cylindrical batons with protruding timber points, which are placed in parallel within a wall or ceiling panel. In a ceiling the batons may be
visible from below, or may be plastered over to a smooth finish. The upper surface may be plastered over to
form a floor surface, or overlaid with timber or tiles. In a wall both faces are commonly plastered, but in farm
buildings they are sometimes left exposed, especially on the inside.

Figure 1: La Ville Cotterel, Mauntauban, France, 1729; (Miles Lewis)
Figure 2: Schloss Hohen-Tübingen, Germany, sixteenth century ceiling; (Hubert Krins)
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The age of the technique is difficult to judge, but it will be suggested below that it in France it must date at
least to the 5th century CE. Some of the earliest surviving examples of Lehmwickel ceilings in masonry buildings
date from the sixteenth century, but timber framed examples are likely to have been far more common and
far earlier, even if they have not survived in recognizable form. Even the archaeological record is unhelpful,
because early timber-framed ground sills with holes in them are generally assumed to indicate wattle and
daub.
An early surviving German example is in the upper floor of the east wing of the Schloss Hohen-Tübingen, where
the batons appear to be wound with a mixture very high in straw and low in mud. They are set between the
joists (apparently into a grooves in the sides) so as to align with the under side and create, when plastered
over, a flush ceiling. This part of the building dates from the middle of the sixteenth century, but the tradition
persisted, and according to Dr Hubert Krins, Lehmwickel construction is common in the region (Krins, pers.
comm.).
EUROPEAN DISTRIBUTION
Outside Germany Lehmwickel is found firstly in France, which will be further discussed below; secondly in areas
like the Czech Republic, Hungary and Romania, into which German peoples moved from the thirteenth century onwards; and thirdly in North America, South America and Australia, to which Germans migrated in the
eighteenth and nineteenth centuries. In the second category we are dealing with German settlement which
pre-dates the oldest surviving Lehmwickel, and in these areas the technique is as much at home as in Germany itself. German immigration to Bohemia had been encouraged under Přemysl Ottocar I (1197-1230), and
the country became more strongly Germanised in the nineteenth century. I have been told of the existence of
Lehmwickel in what is now the Czech Republic, and though I cannot substantiate it, there is a closely related
technique which is used for walling (Mencl 1980, p. 182]. The panels of a timber frame are filled with vertical
stakes, which are then plastered over, in German, Lehmspundwand. Although the characteristic rolls or batons
are not used, the timber elements are identical to those of Lehmwickel, and it is also found in some of the
German settled areas in which Lehmwickel itself occurs, such as South Australia, western Victoria, and Wisconsin, USA (Tishler; Witmer, 1986, pp. 108-9).
In Hungary there was also by the thirteenth century a substantial population deriving from Saxony, Thuringia
and the Rhineland, but Dr Zentai Tünde identifies the use of Lehmwickel with the later German immigration of
the eighteenth century. In some areas the Germans tended to conform to established local building traditions,
but in others – Pécsvárad, Bonyhád and Keszőhidegkut – they maintained their own practices (Zentai 1991, p.
253). The Hungarian word vikli is merely an adaptation of the German wickel, though the more formal term is
szalmapólyas födem, or thatch roll ceiling (Sabján, pers, comm.), and according to Dr András Román the
technique, while common in ceilings, is also found in walls (Román, pers. comm.).

Figure 3: Hungarian forms of vikli; (after Sabján Tibor)
Barabás and Gilyén see vikli as a form which attempts to imitate more sophisticated urban architecture. It
gave a flush ceiling, for it was always plastered above and below so as to be totally invisible, unlike many examples described in France and Germany. They identify two versions: in the older one the joist is grooved on
either side, towards the bottom, to take the ends of the stakes; in the newer version the cleat is attached to either side of the joist, and the ends of the stakes rest on top of the cleats. Vikli is found in the Great Hungarian
Plain, in the east part of Transdanubia, and in some other areas such as Transylvania, Romania, and in Moldavia only amongst the Csángó ethnic group (Barabás, J.; Gilyén, N., 1987, p 85).
According to Zentai Tünde the timber core is usually round, but can be flat (Zentai, pers. comm.), while Sabján
Tibor has very kindly sketched a range of Hungarian examples (Sabján, pers, comm.), which is most helpful
because they embrace all the variations found in France, Germany and elsewhere (except that the underside
is plastered in all cases). In a peasant house at Öcsény, of 1872, undressed round sticks are used as the core of
the baton, with the ends chamfered off like a flat blade. They are made into a roll of about 150 mm diameter,
and fitted into grooved joists space apart 840 mm clear. In a house at Sükösd, of 1886, the stakes are of rec-
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tangular section, about 30 by 60 or 70 mm, and about 800 to 850 mm long, with the ends again chamfered
like a blade. Each is surrounded by a fairly homogeneous straw and mud roll to a diameter of 100-120 mm,
and is fitted into grooved joists. In a peasant house at Mezöberény of 1858 the stakes are approximately
square with the top two corners chamfered off, and their ends are not tapered. The extraordinary thing here is
that the stake is not wrapped in a single roll, but in five narrow ones, strung on like beads. These units, each
looking like a wound-up belt, have their ends hanging out loose, and these ends are used to overlap slightly
the adjoining baton. Clearly, to allow this to be done, they have been placed in the ceiling while still pliable.
In an inn at Kiskunhalas, of about 1840, the ends of the vikli rest on cleats attached to the sides of the joists using wrought nails, which seems surprisingly extravagant. Finally Sabján cites an example from a modern technical report in which the core rod is simply wound spirally with a rope of straw and mud, and rests on cleats.
This then is close to the French torquette. Mezoberény is close to the Romanian border, and the houses here
and at at Sükösd are discussed in relation to their stoves, but not to their vikli construction, in Sabján's Kívülfútös
Kemencék Bontási Tapasztalatai (Sabján, 1990).
Germans had been encouraged to settle in Transylvania by King Bela IV of Hungary, following the devastating
Mongol raids and massacres of 1241 and 1242 , and until 1848 the Saxons were one of the three 'privileged nations' of the principality. Thus German traditions are to be found here as well, and Stoica writes of houses in the
Transylvanian lowlands of Romania which are timber framed with the panels filled either with woven twigs 'or
splints alternating with cob called vãlãtucs', then covered with a mixture of loam and chaff [Stoica, 1989, p
36).

Figure 4: More Hungarian forms of Vikli; (after Sabján Tibor)
THE AMERICAS
The true German diaspora was that of the eighteenth and nineteenth centuries. In the United States there is
some confusion because some of the buildings involved are thought to be of Dutch origin, and because the
term 'Dutch biscuit' has been used to describe the batons (Prudon 1975, pp. 6, 13). But I can find no Dutch
precedent for Lehmwickel, and the word as used in the United States is probably a corruption of Deutsch. The
old Lutheran parsonage at Schoharie, in upstate New York, is a 1730s German building of Fachwerkbau,
though it had to be clad in clapboard at an early date, and has Lehmwickel with the points fitted into grooves
in the sides of the joists (Waite, pers. comm.). Two subsequent buildings in the area also have or had Lehmwickel in the construction, and according to Frank Matero Lehmwickel is found in cellar partitions in the Dyckman house, New York, of 1783 (a building of Dutch character), and in German buildings in Pennsylvania (Matero, pers. comm.). Another house (not specifically said to be German) near Kingston, Ontario, built in 1793 by
loyalist settlers from the northern United States also has Lehmwickel in the fabric (Stokes, pers. comm.). At Euphrata, an Amish settlement founded in central Pennsylvania in about 1760, Lehmwickel was used in wall construction. Here the units run horizontally, rather than vertically in accordance with usual practice, and the ends
slot into grooves in the sides of the vertical posts [Goad, pers. comm.].
Lehmwickel was also used at Harmonie (which later became the Owenite village of New Harmony), in Indiana
by the followers of Johann Georg Rapp, known as Harmonists, Harmonites or Rappites, who emigrated in 1814,
mainly from Wurtemburg. It was used for insulation between the joists of both the upper and the attic floors,
and the batons were shorter and broader than in other examples identified so far, more like a flat cake than a
cylinder, with the ends placed in continuous grooves along the sides of the joists. The wooden stake measured
about 25 x 100 x 450 mm, and the finished cross-section was 100 x 175 mm. There is no indication that they
were used in the walls (which were brick nogged) or elsewhere in the structure (Blair 1964, pp 54-5; Blair, 1967, p
25; Prudon 1975, pp 6, 13; Slade 1983, pp 88). Fachwerk is also found in Central Texas, and in Fredericksburg,
outside Austin, there are houses of two rooms plus loft, in which it occurs [Woodcock, pers. comm.].
The technique was also much used by German settlers in Wisconsin, where Pomeranians arrived in 1839, followed by Brandenburgers and more Pomeranians in the early 1840s, and later other northerners such as Prussians. W H Tishler writes that in their walls:
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…shallow holes were chiseled into the bottom of the horizontal timbers, and the staves were slid along a
groove cut into the top of the horizontal timber beneath, until they rested wedged upright between the
groove and each hole. Frequently the staves were wrapped with twisted strands of rye straw which offered
better anchorage for the mud and provided some insulation (Tishler 1986, p 279).
The idea that the staves were wrapped in only straw but later plastered in mud daub is almost certainly a misunderstanding of the usual practice of wrapping the stake in a mixture of straw and mud, and the sequence
of construction also seems to be incorrect. The only practical way to insert the vertical batons into an existing
rectangular panel is to drill the upper holes deeper than will be finally required, so that the batons can be
pushed up into them and then dropped into place in the lower holes.
Brazil instituted a system of assisted immigration in 1864, attracting especially Swiss, German and British settlers.
The results were often disastrous, but Santa Leopoldina in the province of Espírito-Santo, became a German,
Swiss and Dutch colony; Rio Novo in Espírito-Santo and Mucuri in Minas Gerais were German ones; and Assungay [?Acungui], in Paraná, and Itajaí and Blumenau, both in Santa Catarina, were all predominantly German. In these areas I am told that Fachwerk construction and Lehmwickel can be found (Laynes-de Castro,
2007: pers. comm.).
AUSTRALIA
The first reference to Lehmwickel in Australia is an account by the Reverend Christopher Eipper of the German
mission at Zion's Hill (now Nundah, a suburb of Brisbane, Queensland), published in 1841: 'the ceilings are
formed of plaits of grass and clay wound about sticks and laid across the tie beams' (Eipper 1841, no page).
Nothing survives of this, but examples are to be found in South Australia, which received the biggest concentration of German settlers. The first of these were Lutherans, discontented with the national church of Prussia,
who emigrated in 1838 under the leadership of Pastor Augustus Kavel. Their towns in the Barossa Valley have
been studied in detail but, surprisingly, the presence of Lehmwickel was not at first recognised. A Lehmwickel
ceiling appears (judging from a survey drawing) to have been found in the settlement of Lobethal (Young
1983, p 109), though its nature was not at the time recognised, and the nearest description is that of ceilings
'constructed of wattle and daub panels set in between beams' (Young 1983, p 93). Gordon Young, the leader
of the survey teams in both towns, has said that he now believes Lehmwickel construction to have been widely
used in the area (Young, perrs. comm.). An example from Paechtown has since been published (Moore;
Bourke 1989, p 45). There is another Lehmwickel ceiling in ‘German Cottage’, Mount Gambier: this is a characteristically German-looking building with a jerkin-head roof, though Mount Gambier is not in the Barossa and is
not a particularly German area (Ross-Watt, pers. comm.)
Four photographs of three or four different buildings at Moculta, South Australia, are particularly helpful. One
shows the detail of a wall which seems clearly to be of horizontal Lehmwickel construction, as at Euphrata.
Light saplings have been nailed to the sides of the posts to create grooves. Within these rest the horizontal split
stakes with chamfered ends, to which adhere the remains of a coating of mud and straw, apparently round
around the timber rather than plastered over it. The other photographs are less clear as to the precise nature
of the material, but in at least two of them it can reasonably be interpreted as Lehmwickel. A detail of the
Gottlieb Fechner homestead shows a frame of roughly squared posts, with the surface of which has been
chipped to improve bond. The top plate contains drilled holes, into which fit the top points of long vertical
stakes, formerly plastered, but now almost entirely exposed. A general view of Samuel Jaeschke's homestead
shows a long building with a thatched roof, and a plastered wall surface which is eroding to expose a horizontal member at sill height and vertical timbers in the infill panels. A fourth photograph, of the Martin Groch homestead, shows a thatched roof, and vertical timbers exposed in the gable, but it is impossible to be sure that
this is not ordinary palisade construction (Mortlock Library photographs).
During the 1850s Germans migrated from South Australia to western Victoria and others migrated direct from
Europe, and it is there that the Lehmwickel is found in an unequivocal form. In the Penshurst area they occur in
a cottage built by the Burger family in about 1854, a stable building nearby, and a cottage built by the

Figures 5, 6: The Burger cottage, near Pensurst, Australia, c 1855; (Miles Lewis)
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Murtchen family at about the same time, and there are other examples and remains in the neighbourhood.
Both the Bürgers and the Mirtshins – as they previously were – were Sorbs, speaking their own Slavic language
in addition to German, a fact which immediately calls into question the specifically German nature of Lehmwickel. Peter Bürger was born in the village of Meschwitz in Upper Lusatia, Saxony, and emigrated to Adelaide
in 1851 on the Helene, in which most of the other passengers, including the Mirtshins, were Sorbs or Wends.
Land being difficult to obtain, they travelled to Mount Rouse in Western Victoria and established the settlement which they called Gnadenthal (The Burger Family).
The external appearance of these buildings is more or less that of traditional European half timbering or German Fachwerk: that is, the squared timber frame and bracing are visible externally, with panels of mud in between, all finished flush. Lehmwickel is used in the ceiling of the Burger cottage, and the internal partitions of
the stable. It seems that straw has been laid out flat with the stalks parallel, and a mud slurry poured on to it, or
else that the straw has been combed through a container full of slurry, and (in either case) the layer of muddy
straw has been rolled up onto the wooden stake like a roller blind. The stakes are of roughly split timber about
a metre long, 20 to 30 mm thick and 60 to 80 mm wide, with pointed ends which protrude from the end of the
mud cylinder, the overall diameter of which is about 100 mm. The batons were then placed horizontally between the ceiling joists, or vertically in a row in the panels of the timber frame, with the pointed ends resting in
holes prepared for them. As they were put in place while the mud was still soft, they fit together snugly. In the
case of the ceiling there seems to have been a calico lining below them, suggesting that their function was
simply that of insulation.

Figures 7, 8: The Burger stables, near Penshurst, Australia, c 1855. Partition construction of Lehmwickel, intact
and with the stakes exposed; (Miles Lewis)
The Lehmwickel wall construction is visible in internal partitions, but the exterior walls are more problematic.
They are flush finished in mud, and though there are similar vertical stakes within, these are so close to the surface that I suspect the mud to have been plastered directly onto the stakes, rather than onto Lehmwickel batons. Some of the South Australian buildings also appear to be of this simpler construction. One other Australian
example, apparently quite unconnected with either the South-Australian-Victorian tradition or the Queensland
one. This is a semi-detached house pair at 1-3 Vine Street, Ashfield, Sydney, New South Wales, believed to date
from the 1850s, and built in a former vineyard. Whether it has any German connection has not been researched, but it is known that six Nassau vignerons had settled in New South Wales (Brasse 1988, p 39). The
building has all the hallmarks of the Fachwerk tradition, including a jerkin-head roof. In recent alteration work
Lehmwickel was removed, but although it was used in the internal partitions and in the party wall between the
dwellings, it is not clearly established whether it appeared in the exterior walls. Here the units were very long
and the straw was short and randomly mixed rather than parallel.

Figures 9, 10: 1-3 Vine Street, Ashfield, Sydney, Australia, 1850s. View, and detail of lehmwickel. Miles Lewis
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FRANCE
The mystery is France. There is even earlier evidence of Lehmwickel in France than in Germany, and it could
reasonably be regarded as a French rather than a German technique, except that it is less widespread within
France and that no evidence has so far come to light of it being transported elsewhere by French emigrants.
In Brittany, Meirion-Jones refers to a loft flooring system called doubli or doublyi which consists of 'batons of
wood and clay' known as grenouilles or baguettes in the Loire-Atlantique dialect [Meirion-Jones 1982, p 61],
though it has been suggested to me that the word should not be grenouille ['frog' in ordinary French] but quenouille ['distaff' or 'bedpost', as the shape might suggest] (Ontrup, pers. comm.). Elsewhere they are known as
fisées or (in the case of the type formed with a rope of mud and straw, as discussed below) as torquettes.
There is no report in France of fisées being used for walling, but Meirion-Jones regards the ceiling construction
as a normal medieval technique in Brittany, whether surfaced with a layer of clay, as in peasant houses, or
with tile flooring, as in seigneurial residences. He refers broadly to houses at Coadélan (Prat, Côtes-d'Amor), of
the thirteenth century but burnt out and renewed in recent times, and La Salle (Plurien, Côtes-d'Amor) possibly
fourteenth century, as well as the château of Le Bois Orcan (Noyal-sur-Vilaine, Ille-et-Vilaine, about a kilometre
north of Châteaugiron, near Rennes) where there are floors of this sort which he dates from before 1515 (Meirion-Jones, pers. comm.).

Figure 11: Abbaye de la Lucerne, gatehouse, France, sixteenth century. J C I Yarmola
Figure 12: Reconstruction of fisées at the Chateau of Montauban. M Ontrup
The earliest French example upon which I have specific information dates, like the earliest German one, from
the sixteenth century. It is the gatehouse of l'Abbaye de la Lucerne in western Normandy. Here the fisées seem
to be set with their ends on top of large square joists, rather than in grooves, and the underside is not plastered
at all. My informant here, M Yarmola, tells me that the core of the fisée is cut from a sapling of chestnut with
the bark peeled off (Yarmola, pers. comm.). Sometimes oak is used, and if the diameter is too great the sapling is split. The straw is formed into rope and wrapped or twisted around it - hence the name torquette, which
relates to the winding of rope, and is also used in some parts of Normandy for a twisted mixture of mud and
straw used for the coping of a wall, but containing no timber core (Rivière no date A, p 14). The word fisée,
used by Georges-Henri Rivière in his description of a farmstead at St Saire, is less ambiguous. This is a much
later building, possibly no earlier than 1826, and the fisées rest on oak joists, and are covered with a thick layer
of clay to create an upper floor (Rivière no date B, pp 109, 113). I have inspected other examples at Montauban, Brittany: the building in the town known as 'La Ville-Cotterel', dating from 1729, and the nearby Chateau of Montauban, which dates from the fifteenth century onwards, but where the fisées seem to be of the
eighteenth century. It has also been reported in the Loire Valley. Why this technique should be common to
Germany and France in particular it is impossible to say for certain. But it is generally true to say that such vernacular building techniques are spread by migration rather than by imitation, and if that is the case it might
well be associated with those Germanic tribes, including the Franks, who pressed in upon the declining Roman
Empire. In the same way, the Hufendorf village plan has been found in Frankish settlements in France, as well
as in Germany.
CONCLUSION
Lehmwickel has been found in many countries, and in some cases it has been recognised as being of German
origin. But the age of the technique and the extent of its distribution were not appreciated until I published a
brief account of it in 1997 (Lewis 1997, I, pp 439-440), and even now it is surrounded by mystery. We can now
be confident that it is of at least medieval origin in France and probably in Germany, and there is reason to
believe that it dates from at least the fifth century CE. This in turn suggests that it may have been used at sites
where archaeologists have found evidence of vertical timber stakes, and wrongly interpreted this as evidence
of wattle and daub construction.
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