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AN UNFINISHED TUBULAR FABRIC FROM
THE CHIRIGUANO INDIANS
BOLIVIA

The great Swedish scientist and explorer Erland Nordenskidld praised
the women of the Chirignano and Chané tribes for their skill at weaving
in his book “Indianlif” 1910, but he added: “As quantities of cloth have
been introduced to the Indians by the Whites, domestic weaving is be-
coming more and more rare. Indeed, T saw no looms among the Chané in
the Itiyuro Valley and indigenous textiles were very scarce.” It appears
that it was high time even then, for a eollection to be made of good, original
Indian textiles in South America. Therefore it is of great significance that
the vast collections with which Erland Nordenskitld enriched the museums
of his homeland also included textiles. It is one of these. a Chirignano
fabric now in the Ethnographical Museum of Sweden, Stockholm, which is
the subject of this article.?

The piece (fig. 1) is unfinished, in fact only ¢. 25 em. has been woven,
and this is in certain respects an advantage for research purposes. Luckily
the whole system is intact, but unfortunately the matching loom is not
present; presumably due to the ditficulty of transporting it trom the finding
place. This shorteoming is to some extent recompensed by a photograph
(tig. 2) taken by Erland Nordenskitld during his expedition in 1908—09
to the Chiriguanos at the mission station Tihuipa, West Chaco, Bolivia.®
The attached product resembles the fabric brought to Sweden (fig. 1) to
such a degree, that it must be the same fabric in both pictures.

1 Erland Nordenskiold: Indianlif, Stockholm 1910, p. 228,

Erland Nordenskiold also brought home looms from his expeditions in South America
from the Chané, Mataco, Yuracire, Chacobo and Baure tribes, as well as from the highland
Indians in the west. However, owing to lack of display space, this interesting research ma-
terial, together with the other Nordenskiold collections, are only available to scholars, The
Etnografiska Museum in Gothenburg has several looms collected on Nordenskiold's later
journeys in South America. The studies made by Nordenskitld of these looms place him
as one of the first seientists in the field of research dealing with the weaving techniques of the
Indians.

* Mus. No. 13.13. 1037.

# Kindly pointed out to me by fil. dr. Stig Rydén.



Iig. 1. Unfinished tubular fabric from the Chiriguano Indians. (The Ethnographical Museum
of Sweden, Stockhaolm).

The loom in the photograph (fig. 2) is of exceedingly modest appearance,
just a simple framed rack, sloping slightly backward. The uprights seem
to have consisted only of a pair of roughly trimmed branches or saplings,
terminating at the top in natural forks which support a eross bar or upper
beam, This beam carries the whole weaving device. The lower beam lies
just above the ground and is lashed with thongs to the uprights. At the
base ot these is a stump, or probably a piece of wood driven into the ground
with cut surface uppermost, presumably wedges which had to be pulled
up and driven in again every time a readjustment was necessary.

The beams were presumably stripped of bark and smoothed. but they
do not appear to have a completely even surface. A circumstance which
must have influenced the uniformity of the warp’s tension.

The attachments for use during the actual weaving can be seen across the
face of the warp. First, taken in order from the top, there is a thin cord
which is pulled tightly, straight across the warp and then tied to the up-
rights. The narrow bar immediately under this is a shed rod which serves
to keep one shed clear. This is also attached to the uprights (possibly to
keep it in position there and to prevent it from moving up and down).
It appears to have sagged in the middle, perhaps under pressure from
adjustments to the warp. A good distance below this is the heddle, the
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Fig. 2. Chiriguano lgom photographed in situ. (E. Nordenskiéld: Indianlif, fig. 123. Photo-
graph from the Ethnographical Museumn, Gothenburg).

row of leashes which directs the other shed, in that it keeps the threads
behind the shed rod under control. In this way, the two factors for plain
weave are a.ppa.t‘ent.

The photograph shows two swords belonging to the loom, but unfortu-
nately they are not very clear because they are thrust into the warp —
one immediately above the heddle and the other at the working edge of
the woven area below. Only a small part of the uppermost sword is visible
as it sticks out of the right edge, while the one below, the longer of the
two, has both points showing. A curious feature of this sword is that its
contours seem to bulge towards the edge. It is not feasible to suppose that
the breadth of the sword varies, and it is more probable that the impression
is caused by a spool temporarily lying on top of the sword. Possibly another
spool lies just below, on the lower beam under the foremost warp layer.
Two weft threads in the web become pronounced a little to the left of the
centre stripe. However as they follow each other so closely, it is impossible
to distinguish them from one another. They vanish at the left edge, pre-
sumably because they are attached to spools which rest on top of the
lower beam. These details are very indistinct in the reproduction.
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Fig. 3. Analysis of the heddle in the Chiriguana fabrie, fig. 1.

THE FABRIC

Material: Cotton yarn. 2-ply and z-twisted both in warp and weft.,

Colours: Light ground., now almost sand-coloured, which is possibly
the natural colour of the material. In the group of three stripes along the
warp, a golden brown yarn is used for the outer stripes and dark brown
for the centre stripes. The weft is natural and unbleached.

Mounting: Tubular weave Type A. (See figs. 5— 6),

Ciireumference of Warp: 192 cm.

Weave: Plain.

Shed Rod.: This must have 'preaumably been left behind. The rod found
in the loom’s upper shed, when this investigation began, could not have
been the original one. It was too short, and consequently the warp threads
slipped out at the side-edges, whereupon one of greater length had to be
substituted in order to maintain the shed.

Heddle: The heddle consists of a row of leashes as shown in fig. 3. The
loops encircle every alternate thread in the warp, i. e. all those which are
under the shed rod. There has never been a shaft. The loops are noticeahly
short, hardly 114 em. in length. See diagrams — figs. 3 and 13— 16.

The width of the fabric: At the beginning of the completed portion the
width measures 137 em., but already at the last pick this is reduced to
132 em,, i e. a reduction of 5 em. has occurred after the completion of
c. 1/4 metre fabric.

The height of the woven portion measures at the left edge 2414 em., in
the middle 2715 cm. and at the right edge 26 em.

Thread count: Always taken in an area 5 cm. x5 cm.

I Series taken 6 cm. from the web’s starting line below.
a) 37 wefts 102 warps (3 cm. inside the left side-edge).
b) 32 wefts 112 warps (middle of web in the coloured stripe).
¢) 34 wefts 104 warps (3 em. inside the right side-edge).
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I1 Series taken immediately below the stripe under the last shed which
is analyzed in the diagram (fig. 17).
a) 35 wefts 106 warps (3 em. inside the left side-edge).
b) 32 wefts 114 warps (middle of web in the coloured stripe).
¢) 34 wefts 106 warps (3 em. from the right side-edge).

I11 Series The positions are given in relation to the numbers in the diagram,
fig. 17.
a) 37 wefts 90 warps (immediately below No. 21).
b) 37 wefts 100 warps (under No. 18).
¢) 41 wefts 102 warps (under No. 8).
d) 38 wefts 100 warps (in the space between Nos. 5 and 7).

Accessories: Only one sword and four spools now remain of the
accessories brought to Sweden with the fabrie.

The sword: 114 em. long and c. 414 em. broad, rounded at both ends
and with no sharp edges.

The spools: comsist of thin sticks, from 62—72 cm. in length, round
which the weft yarn is wound. The spools are connected to the fabric, in
that two are joined by the thread to the right side-edge, and two to that
part of the fabric just a little to the left of the centre stripe; each thread
is in its shed. See fig. 22.

The Warping Arrangement

The most conspicuous feature of the unfinished Chiriguano fabric and
of the kind of weaving to which it belongs as a whole is that the finished
produet is in the shape of a sack, but open at both ends; this is because
the transverse edges are joined and only the side-edges are free. The term
tubular weaving is used in this article to describe a fabric with this charac-
teristic.t

Two types of this tubular weaving are known. Erland Nordenskitld® had
the opportunity of observing both types among the Chané Indians, and
he gives diagramg which explain them and show their differences. The
type represented by the Chiriguano textile in question (figs. 4 & 6) is char-
acterized by the warp thread, which is passed oulside the two beams in an

1 Tt being understood that this concerns the warp setting. For the sake of elarity, it should
be mentioned that it is also possible to ohtain a tubular efiect by the weft system joining the
two layers of the weave. In that case the result is a tubular weave in the opposite direction.
Perhaps it would be more correct to use the term “warp tubular weaving” as opposed to
“weft tubular wesving”. However, in order to keep the terminology simple the latter is
ignored, as it iz not under discussion in this article. The term “tubular loom™ is used to
deseribe the weaving device,

2 Erland Nordenskiéld: Comparative Ethnographical Studies, IT, 1920, p. 175. Fig. 65" %
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Fig. 4. Sketch of a band-loom. The warp is put up in “the loop method®™, Type A. Chané,
Rio Parapiti. (If. Nordenskiold, 1920, p. 175).

Fig. 5. Diagram of the loom mounting, “the loop method”, fig. 4. (E. Neordenskisld, 1920,
p- 175).
Fig. 6. Side-view of a warp, put np in “the loop method™ or Type A.

Fig. 8. Dingram of warping in “the spiral method”. Type B. (E. Nordenskiold, 1920, p. 175).

alternating direction during the warping operation. This means that an
extra rod or a cord must be placed between the beams and parallel to
them. The warp thread is passed so that it alternately loops the cord from
above and from below, with the result that a row of loops is formed, which
face each other alternately along the cord. Indeed this method produces
a kind of “lock™ which keeps the two transverse edges of the weave to-
gether (fig. 7). Pull this cord out, and “the lock™ is opened enabling the
fabric to be spread out flat. In this way four closed edges are preserved
intact, and the use of a knife or scissors is not necessary. Consequently
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Fig. 7. Analysis of “the lock” in the Chirignano fabric, fig. 1.
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the fabric can either be used in an open or a closed state, whichever is
preferred. For the sake of convenience, this truly ingenious system will
be called “the loop method” or Type A. in the following. The other type of
“tubular weaving” with a warp where the thread runs in only one direction,
— in fact the single thread runs spirally — (see fig. 8.) will he called “the
spiral method” or Type B.

It naturally follows that a warping arrangement of a tubular kind must
be stretched around two beams in order to achieve the necessary tension
for the weaving operation to be carried out. The photograph (fig. 2) shows
the fabric duly stretched and brought into a vertical or slightly sloping
position. As work proceeds and it becomes necessary to move the woven
area along, the wedges by the lower beam are loosened and the fabric is
simply pulled over the beams as required.

Although the circumstances for this study seem favourable, in that the
fabrie is not completed and a photograph of it in the loom exists. it cannot
be denied that these assets would have been even greater if there were a
description of the Chirignano woman’s working method during the differ-
ent phases of the weaving procedure. Unfortunately no such description
seems to exist. Written sources were studied in the hope that weaving
methods might be mentioned which would throw some light on the missing
details. To begin with for example, there is W. B. Grubb’s book published
in 1911 in which the author gives some rather scanty aceounts of the
Lengua Indians who live to the east of the Chiriguanos. Grubb’s photo-

1 W. B. Grubb: An Unknown People in an Unknown Land, The Lengua Indians of the
Paraguayan Chaco, London 18911, p. 67, and frontisplate.
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Fig. 9. Lengna woman working on a tubular cloth, (W. Barhrogk-Grubb: An Unknown
People in an Unknown Land, p. 66},

graph of the loom and the fabric (fig. 9) as well as his deseription of the
weaving operation seem somewhat similar to the Chiriguano loom and
method (figs. 2 & 1). In any event, here are the words of W.B. Grubb:

The lower beam he writes, lies very near the ground, “barely suffi-
aient space being allowed for the ball of yarn to pass between — indeed, a
hole is usually scooped in the ground for this purpose. As the woman sits
on the ground, she can just reach to drop the ball of wool over the top pole
and catch it as it falls, she then passes it underneath the lower one, and
repeats the operation till the warp is finished. The threads are placed
closely side by side . . . . . s

As there is no mention of the thread being passed in two alternating
directions, it must be assumed that it is a tubular warp, Type B., which is
being put up. and that there was apparently only one person ecarrying
out the warping.

In the meantime Lila O'Neale briefly mentions weaving among the
Lenguas in a treatise publiched in 1949.! She writes that two women work
at the warping together, one sitting in front of the loom and one behind.
It must be assumed that she knows of another source or perhaps of another
example,

* Lila O’Neale: Weaving — Handbook of South American Indians, Smithsonian Tnstita-
tion, Bureau of American Ethnology, Bull. 143. 18949, Val. V., p. 115. Unfortunately refer-
ences are not given in notes in the text, but only a bibliography at the end of the publication.
Therefore sources concerning this question apart from W. B. Grubb’s book cannot be seen.
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The Heddle System

W. B. Grubb writes the following: —

“By an ingenious contrivance of loops of wool, which pass across the
entire face of the warp in a continuous line and pick up each alternate strand,
the weaver is able to separate them, and pass a fine cane between the
divided threads...”.!

Naturally one dares not assume on the basis of this, that the heddle
system is identical with that of the Chiriguanos, but as it consists of an
unbroken wavy line of leashes the possibility is always there.

Indeed this type (fig. 3) could not have been a speciality unique to the
Chirignanos. Appended to Erland Nordenskiold’s diagram reproduced
here (fig. 4) is an analysis of the leash knotting in the band weaving of the
Chané Indians. It is not surprising that this closely corresponds to that
shown in fig. 3, when the proximity of the Chané and Chiriguano folk to
each other is considered. On the other hand, there is a considerable distance
between them and the Goajiro Indians who inhabit the north coast of
South America at approximately latitude 12° north, while the Chiriguano/
Chané region is circa latitude 20° south. A textile in the possession of
Gothenburg’s Ethnographic Museum? shows that the Goajiros practise
tubular weaving Type A., and the heddle arrangement in this case is
identical to that of the Chirignanos. Unfortunately details of the manner
in which the Goajiros knotted the leashes do not appear to exist, there-
fore nothing could be gained from that source. However in two different
publications Walter E. Roth deals with the arts and erafts of the Guiana
Indians,® and the author deseribes a warping arrangement used in the
production of hammocks and loin-cloths, which is the same as “the loop
method” (figs. 4—5). In connection with this he describes a method of leash
knotting for the heddle which admittedly does not completely correspond
to that of the Chiriguano Indians, but which does resemble it in that
the leashes are linked out in one row: this is worth studying a little closer.

In Walter Roth’s diagram* (fig. 202) of the loom, here fig. 10., the shed rod
(ps) ean be seen in the rearmost shed — Shed I. A flat, pointed stick or
narrow cane (ts) is inserted in the foremost shed — Shed II. The cane is

1 'W. B. Grubb: An Unknown People, p. 67.

* (Gothenburg Ethnographic Museum. No. 24.2, 469,

! Walter Edmund Roth: An Introductory Study of the Arts, Crafts, and Customs of the
Guiana Indians, 38th Annual Report of the Bureau of American Ethnology, 1916—1817,
Washington 1924, p. 386 ff. Diangrams 201 ff, spec. 202 & 203.

Same author: Additional Studies of the Arts, Crafts, and Customs of the Guiana Indians,
Smithsonian Institution, Bureau of Ethnology, Bulletin 91, Washington 1929, p. 82 ff., figs,
77—80 and fig. 62.

* Bame author: Arts and Crafts, p. 389, figs. 202204,
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put in flat and then turned edgeways, whereby the shed can be opened
and the working thread passed through in such a way that the link with
the ball of yarn is maintained (tig. 203) fig. 12.

The row of leashes is now made from the left side, and the working
thread is successively picked up from the spaces between the uppermost
warp threads in Shed IL. That is to say, that as the stitch is made it en-
circles the thread and a leash is formed. However only every other stitch
functions as a leash, the rest serve as intermediary links presumably to
give the necessary length. When the heddle is completed in this way across
the whole face of the warp, the cane is pulled out of Shed IT and the upper
layer of threads falls back into the undershed but now controlled by the
heddle, fig. 11. Walter Roth describes this operation as simple and he could
well be right, but it would have been of interest to know whether the work
was done with a tool or with the fingers alone?

In accordance with Walter Roth’s diagram, my experiments with the
(hiriguano method of leash knotting were arranged with the thread in
Shed II, but with the difference that the work was done from right to
left. This seemed to come more naturally, however work from the other
direction was also possible.

The start is made from the right side-edge of the warp, where the working
thread is first folded to form the small cirele or stitch which is to earry
the first loop. The circle must be wide enough to allow a new loop to pass
easily through it.

An attempt has been made in the diagrams (figs. 13— 16) to illustrate the
mode of procedure. — Fig. 13 shows 3 completed stitches and one loop
A' pulled up onto the right index finger. — Fig. 14 the right index finger
hooks up the working thread which is to rest in front of A’ at B. The left
index finger and thumb pull the working thread up from the following
space Y and secure Loop €. — Fig. 15 loop C is now picked up by the
right index finger and thumb at about point X, and pulled through loops
B and A%; the fingers of the left hand aid the operation when necessary., —
Fig. 16 loop C has now become loop A'Y, but upon being transferred to
the right index finger note that the point marked X which ig behind on
the left index finger (figs. 14—15) lies foremost on the right index finger

L In Arts and Crafts Walter E. Roth writes (p. 105) that the women of the Carib, Makusi
and other tribes used o hooked needle for some handicraits, and that the Warrau women
make a type of crochet work with two hooked needles 2 1/4 inches long and very similar to
our crochet hook. Fig, 22, p. 106. On the other hand no mention is made of the use of hooks

in connection with leash knotting.

Lila O’ Neale: Weaving. Handbook of South American Indians. Vol. 5. 1949, p. 137, There
is also mention here of hooked needles, but the author writes that woollen bags described
as a kind of crocheting appear to be made by finger-looping methods, (Quillacinga, Pasto,
Coatquer),

17
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when loop C (fig. 16) falls into place as A™, A" and B slide down together,
and a new leash is made.

The most difficult part of the operation seems to be to achieve an even
tension. It is essential that the leashes are equal in length and that the
loops in the “back™ are equally firm. The heddle of the Chiriguano fabric
follows a wavy course across the face of the warp; this apparent over-
abundance in length however has no doubt had its functional purpose.
See below p. 27 and 48,

Passage of Weft

The presence of four spools actually joined to the fabric is of great signif-
icance in that a definite basis is given for analysis. This is made from the
last shed and backwards down, as shown in the diagram (fig. 17) by num-

Figs. 13—14. Reconstruction attempts at leash knotting for a heddle in the Chiriguano
manner, fig. 3.
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bering the weft turns beginning at the top. Bach of the four weft threads
is marked differently, and each shed is drawn in regardless of whether
it is completely or only partially filled by the weft. The area on which the
drawing is based appears in the photograph (fig. 22) as a dark belt across
the fabric, immediately under the upper line of the web: this is because
the working threads used during the experiment are still in position. The
height of the belt in reality only measures 4 em. Unfortunately the num-
bered marks of the turning points of the weft are rather faint in the repro-
duction.

NS
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Fig. 16.

Figs. 15—16. Reconstruction attempts at leash knotting for a heddle in the Chiriguano
manner, fig. 3.
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Fig. 17. Analysis of the welt course in the specially woven section of the Chiriguano fabrie
just under the working edge. Comp. fig. 22.
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Fig. 20.

Figs. 18 —20. Weft threads at the turning point. Comp. fig. 17.

The diagram (fig. 17) shows that the last eight weft threads in the upper
area to be worked follow an unbroken course from edge to edge, while
the passages recorded below are irregular.
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Fig. 21. Weft course in the first woven area of the Chiriguano fabric,



Mg, 22, Chiriguano fabric with the working threacds for the investigation in the last woven
part, comp. fig. 17. The pins mark some of the sections for thread counting. The joining cord
of “the lock” is seen by the side-edge below.

The diftference is brought about by some of the weft threads which form
two turns in their passage. The principle of the turns of the single thread
is explained in diagrams (figs. 18—20). A weft thread — called No. 1 — is
passed along its shed to the place where the turn is to be made. It rests
here until thread No. 2 follows it up in the next shed. After which the
sheds are changed once more, and both threads eontinue their course —
No. 2 forwards and No. 1 back. At thread 2’s change of shed, two
neighbouring warp threads simultaneously come into the undershed, which
is not in agreement with the system for plain weaving. However the defi-
ciency is compensated for by the turning thread — No. 1 —, in that the
loop formed by the turn serves as a warp thread and fastens No. 2 with
a stitch, which is hatched in the diagram for the sake of clarity. Theoreti-
cally, there should be too much room for thread 2 after this as the diagram
shows, but in practice the finish is even.

A certain regularity seems to have been the aim, as shown in the dia-
gram (fig, 17), as the thread depicted as a thick black line passes into the
same shed from side-edge to side-edge of the fabrie, and forms a kind
of division. However a change has taken place down at point 17 and it is
one of the stippled threads indieated which runs in a straight passage from
there.



Fig. 23. Detail of scallops on the edge of a garment (Tipoy) from the Chané Indians. (The
Ethnographical Museum of Sweden, Stockholm, Mus. No. 13.24.130).

The reason for these curious variations in the course of the weft must
now be sought for, but it should also be remembered that there is only a
very limited completed portion, e¢. 1) metre, on which to judge. However
it can safely be said that when the weft passage is regular at the beginning
and likewise at the last eight sheds, this must be deliberate and meant
to be maintained (compare figs. 17 & 21). Indeed. this particular manoeuvre
in the weft must presumably be due to an irregularity which had to be
corrected. Either the tension of the warp or its density must have become
uneven; perhaps both faults occurred, as this could cause unevenness in
the weft. An understandable occurrence when an implement as primitive
as the Chiriguano loom (fig. 2) is considered. If the etfect became very
pronounced and the working edge forced back across one or more sections,
it could be counteracted by filling the “runnels” with an increase in the weft.!

_1'(_‘.51_1:- Margrethe Hald: Ancient Textile Techniques in Egypt and Seandinavia. Acta
Archaeologica, Vol. XVII, Copenhagen 1946, p. 80. — Olddanske Tekstiler, 1950, p. 155,
figs, 146—147.



Tig. 24, Seallps oat the edge of the armhole in a man's garment from the Chiriguano Indians.
(The Ethnographical Museum of Sweden, Stoelholm. Mus. No. 13.13.11).

Various technical details are listed on page 10—11. It can be seen that
the number of warp threads in an area 5 em. x5 em. varies from 90 to 114
and that of the wefts from 32 to 41. Anyhow, the tendency is that a small
number in the weft corresponds to a large number in the warp.

The use of four spools is recognizable in the uneven and slightly scalloped
effect at the side-edges. This is caused by the four different weft threads
which cannot immediately be passed back because they have to run suc-
cessively in the given order. They therefore collect at the edge in groups
of four, eight in all — four forwards and four back. They bend in turn,
the last thread passed inwards in the one group and the first outwards in
the next group, each pulled in its own direction; with the result that a
little apex is formed. The number of bends in each scallop does not neces-
sarily give the number of ditferent weft threads in the whole fabrie. This
is illustrated by an example at point 17 in the edge (fig. 17). Here the
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Fig, 25, Two Wapisiana women weaving a hammock. (Farabee pl. VII and Roth, 1924, pl.
128, Photograph from The University Museum, Philadelphia}.

turning of the thick black line and its return passage to the edge causes
the formation of five loops in the scallop. In other words, deviations in the
weft passage can oceur.

The Chiriguano fabric in question has this feature in common with other
textiles in the Nordenskiold collection. For instance there is a woman’s
garment, a tipoy, from the Chané tribe! a detail of its edge is shown
in fig. 23, Bends can be seen in the weft of the fabric similar to those in
figs. 17—20, but there are also weft threads which pass back through the
neighbouring sheds. The weaving in this garment is otherwise very irreg-
ular. A man’s garment from the Chiriguanos?® (fig. 24) must also be men-
tioned. Tt is woven in very firm, tight plain weave with black cotton yarn.
The edges are partially sewn into the side seams, but scallop effects can
be seen at the arm openings made by the use of several different weft
threads and atfecting as previously mentioned, the last and first thread
in the group. Turns in the weft similar to those in No. 13.13.1037 ean
also be seen (figs. 18— 20).

What then are the advantages of using four spools? There is no colour

1 In the possession of the Ethnographical Museum of Sweden, Stockholm. Mus. No.
13.24.130. E. Nordenskiold's Coll. Comp. Ethn. Stud. LI, 1920, p. 65, fig. 22 no 5. Tipay,
tubular weave put up in the spiral method.

2 Mus, No. 13.13.11. The Ethnographical Museum of Sweden, Stockholm.

o
(S]]



Fig. 26. Weaving with two wefts, Guiana. (E. Roth, 1924, fig. 207).

scheme in the fabric to be considered and the weft is practically totally
hidden by the warp, almost a repp effect.

Reference is again made to W. B. Grubb’s description! of the Lengua
woman and her method of weaving: — “The shuttle is the ball of wool,
which is passed between the warp threads as far as can be conveniently
reached. The woof thread is then battened down into place with a short,
smooth-pointed stick. This done in sections of about twelve inches at a
time, until the whole face of the web has been traversed. On this crude
loom & web T feet 6 inches x 6 feet 6 inches can be produced.” ]-[ere then,
the weaver (as seen in fig. 9) has to change her position whenever the
thread is passed forwards, i.e. about every 30 cm, and with a width of
roughly 200—230 em. she would have to move a number of times. There
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Fig. 27. Diagram for s hammock woven with 6 wefts. Guiana. (W. E. Roth, 1929, fig. 84).
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is no mention of more than one weft thread, and the illustration shows
only one which hangs down slantingly from approximately the middle
of the shed. The horizontal stick under the heddle seems partly to lie
outside the warp and partly in the shed. This is assumed because the right
side of the sword in the picture appears lighter and sharper than that to the
left. Indeed, it must be assumed that she slowly worked her way across the
whole face of the web with only the thread to be seen at her disposal.
Again unfortunately no information was given which could explain the
motive behind the use of four different spools, and the search must there-
fore be continued.

A photograph of a weaving scene with two Wapisiana women working
together has been reproduced by several people engaged in research,
including W. C. Farabee and W.E. Roth (fig. 25). Farabee writes: —
“The women sit on the ground and put the woof threads through from
gide to gide, two women often working at the same hammock™.! Here the
task of the shed rod appears to be done by a thick cord, and the heddle
which stretches in a wavy line across the face of the warp resembles the
heddle system in the Chiriguano fabric. The weaver hehind sits on a block
of wood. She is apparently just watching at the time of the photograph,
but perhaps it is her job to push the sword into the shed as this is gradually
opened. Her partner has a small object in her right hand, probably a thin
stick or something similar. which she thrusts between the thread layers.
Tt looks as though the set of threads controlled by the heddle is about to
be brought forward. The heddle forms a broad concave curve across the
area being worked. The weaver apparently moves the heddle up or down
whenever necessary for the progress of her work. The changing of the
sheds is done in rather small sections, and the threads brought forward are
pushed little by little over the front of the sword, which can be seen near
the working edge. A spool lying on the ground between the two women
presumably indicates an interruption in the shed, but apart from this
the picture gives no definite information concerning the weft. and without
knowledge of the various manoeuvres entailed in pasging the weft, it is
difficult to judge the method. But Walter K. Roth* mentions the use also
of several weft threads which pass successively across the whole face of
the weave. He includes a diagram of a Makusi hammock in which two
weft threads are alternately worked (fig. 26). He writes: — “For instance,
at the present time, the Atorai manufacture hammocks of from one to
six wefts (fig. 207) passing forward and backward across the warp. That
with three wefts is fairly eommon, but neither this nor the others similar

1 William Curtis Farabee: The Central Arawaks, Philadelphia, The University Museum,

1918, p. 30 and pl. VII. W. E, Roth 1824, pl. 128,
2 W, E. Roth: Arts and Crafts, p. 393.



to it are made for trade and barter — there is too much work in them (JO).
They are all woven with the long flat shuttle (see 471). I am also giving the
pattern with two continuous weft strands, as made by old Makusi (fig.
207). whose men used to weave them. Jimmy, the head of Inongkong
village, at the back of Toka, upper Rupununi, who had been taught by
his father, worked it for me.” The diagram is quite clear, and although it
only shows two different weft threads in use, the weft is principally in
agreement with that in the Chiriguano fabric. No mention is made of
any possible advantages of this method or whether there is any definite
purpose behind it. It can be gathered though from the text that “Jimmy’
gave the demonstration alone.

Walter Roth does not give up his research at this point, In a later work
entitled “Additional Studies” 1929 he gives a detailed description of a
hammock weaving technique using six weft threads. One of the diagrams
is reproduced here (fig. 27), and the description concludes as follows: —
“Furthermore, whereas in the diagram the wefts when about to return on
their crosswise journey are represented more or less concentrieally, the
arrangement is really such that each weft loop projects quite six inches
or so from each side, all six loops being rolled into one another to form a
sort of tassel, Such a hammock may be of great size and occupy the atten-
tion of two women at a time. This, combined with the skill displayed and
the lahor entailed. causes it to be rarely made, and, when made, to com-
mand a high price.”

It is a strikingly complicated analysis after those hitherto quoted. but
as the particular requirements of the binding could just as well have been
met by one thread instead of six, thig could not be the reason for the large
number of wefts. The fact that the loops formed at the edge by the six
threads serve as an elaborate fringing technique can have no significance
when ordinary weaving is under discussion. Neither is a general motive
for using several different weft threads apparent, and there is no informa-
tion as to how the work was organized and the tasks divided between the
two weavers. The value of the above example concerning this investiga-
tion is then really limited to the fact that weaving has actually been carried
out with as large a number of weft threads as six, and that the custom
is an old one which is now dying out,

We turn now to a picture of a Motilon woman weaving (fig. 28) published
in a paper by A. Métraux and Paul Kirchoff.? Unfortunately the full

I Walter E, Roth: Additional Studies of the Arts, Crafts and Customs of the Guiana
Indians, Smithsonian Institution, Burean of American Ethnology, Bull. 91. Washington
1929, p. 63—67, fig. 64.

2 A, Métraux and Paul Kirchoff: The Northeastern Extension of Andean Culture, Handh,
of Bouth American Indians. Vol. 4, 1948, pl. 66.
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dimensions of the loom are not seen, but part of a solid lower beam is
visible and this could indicate that the loom itself is of considerable pro-
portions. The point of a flat object ean be seen by the hands of the woman
— a short sword which she presses down towards the working edge. The
heddle is free, i. e. with no heddle rod, and it curves across the warp.

The picture does not yield indisputable evidence concerning the presence
of a shed rod, and it seems very possible that this is missing altogether.
A faint line across the warp a little above the heddle possibly indicates
the presence of a cord which has taken the place of a shed rod, and which
controls the shed. The line terminates out at the right-hand upright,
at a spot where some of the thread ends hang down. Still higher up the
warp another line can be seen, which runs out to the right side-edge of
the tabric and ends tied to the upright. T assume that this is the cord which
holds “the lock” of the tubular weave together, because here and there
near the line, some hanging thread ends can be seen. This would naturally
oceur at colour changes at the ends of the stripes, as well as in close prox-
imity to “the lock”, which marks the starting border of the fabric. See
fig. 7 B.

Several weft threads hang down from the working edge. The foremost
thread falls obliquely out of sight, while three others are joined to the
gpools, two lying on the ground, the third supported by the weaver’s left
knee. Furthermore two faint lines which can be seen for a short distance
behind her right arm could be weft threads joined to two spools behind
her. One thing is certain: the procedure must be such that the woman
works alone with several spools which she passes forwards in sections.
When all of them are brought forward, each in its shed within the area
she can most conveniently work, she must then herself move as far as is
convenient. This method would leave no visible traces such as skippings
in the passages of the weft threads etc., as each thread completes its course
directly in its own shed as though it had been passed through at one throw.

Assuming that one Chiriguano woman alone works a minimum width ot
130 em. on her loom on this principle, 