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DEFINITION

The textile arts include all those products the manu-

facture of which requires a technique embodying some method

of interlacing or interlocking more or less flexible mater-

ials of a fibrous nature.

The materials employed are animal and vegetable. Sinew,

strips of hide with or without fur; the wool of guanaco, al-

paca, vicuna, and llama, and of sheep and goat - -wild or

domesticated; the hair of dog, bison, and human were mater-

ials provided by the animal kingdom, as well as the fiber

known as silk produced by certain insect larvae. The list

from vegetable life is more extensive. On it is found cot-

ton, flax, hemp, palm, willow, linden, yucca, maguey, and

many other grasses, plants, and trees -- roots, stems,

branches, and leaves- -all supplying fibers.

The products include robes, mantles, belts, loin

cloths, skirts, shirts, head and foot gear, blankets, mats,

hammocks,, cradles, baskets,for transport, storage, cooking

and winnowing, fish and game traps and nets, and cords or

ropes of many uses.

Materials and function were usually the sole deter-

minants of form, although form was sometimes modified in
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1

the interest of decorative value. Ornament was achieved

in one of two ways or by their combination: through (1)

weave pattern, or (2) color. Color was achieved through

(1) application, as in painting,. or (2) by the use of

materials of different colors; the color was due either to

natural causes or to dyeing. The source of the dye was

either mineral or vegetable.

SOME AMERICAN FIBERS

A list of the fibers employed by prehistorics in North

America and Peru will indicate the variety of types and

some of the regions in which certain types were most pre -

valent. The list is incomplete, due particularly to the

infinite number of bast materials which were employed, but

it records the more significant ones. For purposes of

simplification, they have been classed according to regions

identified by modern political boundaries. Much of the
2

information included is drawn from Wissler.

1. Holmes, William H., A Study of the Textile Art in its
Relation to the Development of Form and Ornament,
p. 195.

2. Wissler, Clark, The American Indian, pp. 42 -66.
References to table on following page:
1. Kidder -Guernsey, Bureau of American Ethnology Bulletin

65, p. 114.
2. Cummings, Byron, University of Arizona Lectures.
3. Prescott, William H., History of the Conquest of Mexico,

vol. 1, p. 153.
4. Means, P. A., Ancient Civilizations of the Andtes,

Pp. 450 -457.
5. Mead, C. W., Old Civilizations of Inca Land, p. 40.
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North America

Alaska Sinew

Northern Canada Sinew
Willow bark

Western Canada

Great Lakes and Eastern United
States

Lower Mississippi and South-
eastern United States

Southwestern United States

Mexico

Mountain goat wool
Dog hair.
Cedar bark and root
Sagebrush bark

Basswood
Linden
Birch
Cornhusk fiber

Indian hemp
Pemmenaw grass
Buffalo hair

Yucca
Apocynuml
Cotton
Willow
Dog hair
Bear hair
Human hair
Mountain sheep wool
Rabbit and gopher

hide
Turkey feathers

Agave
Maguey
Yucca
Cotton
Silk -like fiber(?)3
Feathers

Cotton
Wool of Guanaco , Llama,

Alpaca, Vicuna-)
Maguey
Kapok (? )
Totora Fiber

(Reference numbers 1, 2, 3, 4, 5, see preceding page.)



FIBER PREPARATION

Non- twisted Elements

The fibers and materials whose preparation involves

no twisting or spinning are largely of the bast variety, al-

though sinew for the most part and strips of hide must be

included here. The animal materials require little explana-

tion beyond the fact that they must be in flexible condi-

tion at . the time of use ; the primitives relieved dryness and

stiffness through soaking or chewing.

Bast elements of an inherently flexible nature, if used

fresh, need no preparation other than shaping, a process

which consisted of some simple method of cutting or splitting,

or both. In coiled and wicker basketry, in which the warp

elements are . generally rather rigid, soaking was usually

necessary to preclude fracture during the weaving process.

The splints of coiled basketry, which are split or ripped

from stems and twigs, were generally selected from a flex-

ible species of plant life (willow, for instance) . These

again were frequently soaked for some hours immediately be-

fore they were used.

A more elaborate, though exceptional, treatment of bast

is found in Polynesia, where the inner bark of trees is

stripped off in thin sheets, placed layer upon layer, and

beaten down into a fabric reasonably suitable for clothing
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1
matting. The Ainu women crush up the inner bark of some

tree and extract the fibres which, without twisting, they
1

weave into cloth.

Spun Filaments

When bast filaments are given twist before use, the

process involves extraction of the fibres from crushed

leaves, roots, bark, etc. Soaking often precedes the pound-

ing up of the materials, since the fibres break less readily

if thoroughly moistened. The twist was applied simply with

the fingers, or -- as appears to have been the favorite
2

method in America -- by rolling between flattened hand and

thigh.

All fibers had to be placed in a parallel bundle before

inserting the twist, and they were added a few at a time in

such a fashion that the cord would be continuous, and uni-

form in diameter and strength throughout. Hair was some-

times twisted in the manner described above; when wiry in

nature braiding was resorted to.

Wools were usually handled like cotton and may be in-

cluded under the description of cotton preparation. For

wood, the extraction of foreign matter may or may not have

been necessary, depending on its condition; otherwise, the

steps are similar. The ancient methods of preparing cotton

1. Briffault, Robert, The Mothers, Vol. 1, p. 463.
2. Kroeber, A. L., Anthropology, p. 362.
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may have varied in detail, but certain fundamental proced-

ures were necessarily characteristic to all:

1. Removal of the seeds, or ginning; which so far as

we know, was done by hand in all primitive and

prehistoric societies.

2. Picking or scutching; which consisted of the sep-

aration of the fibers from the tangled condi-

tion in which they occur, and converting them

into ribbons or bunches in which the fibers lie

relatively parallel. For cotton, this was a

rather delicate operation, for cotton fibers

tend to break in the process of separating them

if care is not exercised.

3. Twisting or spinning groups of fibers into yarns.

In Peru, the picked or scutched fibers seem to have

been combined into ribbons. These ribbons were then pulled

apart into short lengths and combined into a bundle, one end

of which was twisted and the other left free, resulting in a

cone shaped bundle of fibers. This cone was then secured in

the fork of a stick split half or less its length; this

served to hold the bundle while the spinner or yarn maker

drew the fibers from the flaring end and twisted them.

As in the case of bast, so for cotton the most primitive

method of twisting the fibers was between fingers, or be-

tween hand and thigh. Yarns so made may ordinarily be

identified by their relative looseness or meager twist, yet
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there are also slender, tight yarns which appear to have

been made by this method.

The whorl and spindle was adopted or invented by al-

most every culture that made use of cotton or wool. The

fibers of cotton and wool are shorter than those of bast,

and need greater twist to secure them together in threads

of continuity and strength. The spindle consists simply

of a long slender shaft while the whorl is a wood or pot-

tery disk with a perforated center so sized that the disk

may be wedged onto the shaft at the desired point.

From the bundle of fibers the desired number of fila-

ments was drawn out and twisted lightly with the fingers,

producing what is termed a roving. This roving, was wound

about the center of the spindle, and the actual spinning

then took place. In the old world this was accomplished

by holding onto the end of the roving and dropping the

spindle with a twirl, at once supplying twist and tension

to the roving, and creating a finished yarn.

The two methods of. spinning anciently practised in

Peru are indicative of the prehistoric methods for both

Americas. That the methods were similar throughout the

spinning area we cannot be certain, for other regions lack

the ancient records ( such as spinning scenes on pottery)

that Peru affords, but the fundamental service of whorl and

spindle was everywhere the same.

In Peru the spinner worked while walking or standing,



with distaff, or forked stick in which the bundle of fibers

was held, grasped "by the left armpit and the cotton (or

wool) is drawn from it by the thumb and index finger of the

left hand, constantly and copiously moistened in the mouth

of the spinner. The spindle hangs at the waist or even at

the knees of its manipulator, and it whirls steadily giving
1

a tight, even twist, well wetted with saliva, to the thread."

The other method finds the spinner in seated posture

with a shallow bowl as accessory. Again to quote from Means,

we find that "when the spinner was seated, she, or he, -- for

both sexes spun and wove -- would rest the lower point of the

spindle in the bowl in order to impart to it a greater smooth-

ness and steadiness of motion, tension on the thread being
1

maintained by the weight of the tilted spindle."

In the Old World the whorl definitely played the part of

a flywheel. Kroeber believes that the American prehistorics

never used it as such, that the whorl served rather as a

means of preventing the yarn from slipping off the smooth,
2

slender shaft of the spindle. Origin of the use of the

whorl as a true flywheel he assigns to time and as a result

of the Spanish intrusion.

Crawford, who did not believe that the ancient Peru-

vians spun in standing position, as Means asserts, contended

1. Means, P. A., Ancient Civilizations of the Andes, p. 459.
2. Kroeber, A. L., Anthropology, p. 363.
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that the whorl in Peru was too light, too small to be of

use as a true flywheel. Most of the Peruvian spindles were

about ten inches in length, varying two or three inches on

either side of this, and one -quarter to one -half inch in

diameter. The whorl, which was fitted either to the center

of the shaft or at one end, was ordinarily an inch or a

little more in diameter, thin, and made from wood, pottery,

or stone. One type of spindle which occurred not infrequent-

167. in Peru had two whorls, one at each end, which Means

thinks was "used chiefly in seated or bowl spinning, the

upper whorl giving added weight to the spindle and so keep -
1

ping the tension what it should be." Crawford thinks this

same type was used as an aid in doubling yarns and as a
2

bobbin on which to wind yarn.

That the whorls known to the prehistorics of this

hemisphere were too small to keep the shaft twirling- -that

is, to act as a true flywheel- -there can be little doubt,

but that it may have assisted the spinner in balancing the

spindle while manipulating it seems plausible.

WEAVES

The products of the textile arts generally subdivided

into two main classes, Basketry and Weaving. This is based

on the kinds of materials employed, basketry utilizing less

1. Means, P. A., Ancient Civilizations of the Andes, p.459.
2. Crawford, Morris De Camp, Peruvian Textiles, Part III,
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f ilamental, less flexible elements, whereas . "weaving" is

thought of in terms of fabrics or cloths made from softer,

more pliant fibers which are first spun into yarns.

Since some form of the weaving process is essential

to the production of articles in both classes, "weaving"

as a class term is ambiguous.. In hope of clarifying the

matter a little, the terms "Basket -Weaving" and "Fabric -

Weaving" will be substituted, at the same time retaining

the distinctions set forth above.

Although this classification is useful, it must be

remembered that it may be applied only in general, for

characteristics of both classes must be borrowed to des-

cribe .certain textile products; belonging in part to each

class, they belong . to neither.

The products which readily fall into one of the two

divisions exhibit certain differences in weave which make

sub -classification helpful, but here again there are in

some instances peculiarities or combinations of weave -

types which challenge application of these sub -class

designations.

Mason divides the weaves of basketry into two main

groups, the "Handwoven" and the "Sewed ". His "Handwoven"

group includes all the weave types which require no im-

plements accessory to their execution; these are the

Plaited, Twined, Twilled, Wrapped and Wicker Weaves, which

in themselves are subject to combination and modification.



His "Sewed" group consists solely of the different varieties

of coiled weaves. "Coiled basketry," he defines, "is pro-

duced by an over and under sewing with some kind of flex-

ible material, each stitch interlocking with the one im-
i

mediately underneath it." His definition is not tenable

because in the weaves which we usually assign to coiled

basketry the stitches do not always interlock, although

they usually do. Interlocking of wefts greatly adds to

the strength and wearing quality.

Further, there is a difference so fundamental between

the Plaited and Twined types in his "Handwoven" class as

to warrant a separate division for each of them. A class-

ification, which is reasonably satisfactory, would divide

the weave types as follows:

1. Plaited weaves: in which all elements are alike

and therefore indistinguishable

as to warp and weft.

a. Checker pattern: simple over-and-under.

b. Twill patterns: in which the elements

are carried over or under more

than one element, achieving

diagonal patterns of various

effects.

2. Twined weaves: in which the wefts generally pro-

ceed from warp to warp, passing

in and out --that is, twining among

1. Mason, Kroeber, & Waterman, Source Book in Anthropology,
p. 261.



the warp elements. The warps are

ordinarily more or less rigid in

character and vertical in arrange-

ment.

a. Plain

b. Twisted

c. Wrapped

d. Lattice

e. Wicker

3. Coiled weave: in which the weft coils contin-

uously about the same warp. The

foundations or warps proceed in a

horizontal direction; the weft

element wrapping or coiling round

this warp secure it to the one be-

low by (1) passing through a part

of the preceding foundation or warp,

(2) interlocking with the weft

elements of the preceding coil. The

foundation or warps employed vary

considerably over the wide area in

which coiled basketry is produced.

They may be rods, single, double, in

groups of three or more, with or with-

out an accompanying bundle of grass.

The weft elements are generally

splints of tough, yet flexible twigs
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(of the willow, for instance) though

they may also be split leaves (palm,

yucca, etc.)

In fabrics, the weaves of prehistoric Peru were nearly as

varied as those of our modern manufacturers, and the following

outline indicates the weaves that were known in ancient times.

It must not be thought that these were prevalent, for develop-

ment of the textile art in Peru_ was unique. The classif ica-
Y 2

tion is compiled from Crawford and Means, who have given us

our best works. on Peruvian textiles.

Tapestry: Considered the simplest, most primitive method

of weaving. The warp threads are held in parallel by

some means and the weft threads are woven in and

beaten down so well that the warps are entirely con-

cealed by the wefts.

Plain Weaving: In which both warp and weft threads show

and are frequently identical in size.

Double Cloth :, This is a type of weaving in which two

sets of warps and two sets of wefts are required;

the weaving is done on both sides of the loom and

both warps and wefts appear alternately on both

sides of the cloth, allowing (when yarns of differ-

ent colors are used) ornament on both sides of the

cloth.

Gauze: Warps are carried in pairs in this type of weave,

and twist continuously; one or more weft elements

1. Crawford, M. D., Peruvian Fabrics, Part IV.
2. Means, P. A., Ancient Civilizations of the Andies.
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are inserted for each half -turn . twist of the warps.

The method causes a spacing of the wefts which

effects the lightness and transparency of this

type of fabric. This technique was highly develop-

ed in Peru and sometimes employed as the founda-

tion for embroidery.

Network This type of weaving is very ancient, and is

closely allied to basket weaving, in that materials

common to basketry were often used and the func-

tions of the articles produced often had more in

common with basket than fabric products. The fact

that in Network there is neither true warp nor true

weft and that the elements proceed in no specific

direction distinguishes it from other types of

weaves. Network is done by means of the fingers

without help of the loom, and is achieved by loop-

ing, twining, or knotting the threads. Knitting

and crocheting are both closely related to Net-

work.

Embroidery This is a supplementary textile art, since

it consists in the addition of ornamental elements

to a completed fabric. These additional elements

are inserted with some sort of needle in any of

the many stitches known to needle- workers.

Brocade: On the other hand, this is the addition of

ornamental elements during the process of weaving'
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a fabric. Any part brocading plays in the strength

of a fabric is incidental for the ornamental elem-

ents are left slack so that in beating up they will

cover the warp and wefts.

Ornament of fabrics was achieved in many .ways not found

in the classification above. The following lists some of

these: The addition of fringes, laces, tassels; the sewing

on or tying of feathers (particularly in the Americas) ; the

sewing on of silver disks or ornaments (Peru) ; painting;

and plain, tie, and wax dyeing.

IMPLEMENTS AND PROCEDURE

Outside the fabric field, weaving implements and acces-

sories were few and simple. Wood or bone awls and cutting

edges of flint were necessary for some kinds of coiled

basketry, the awls to open a path for the weft splints

through the foundation or warp elements, the knives to cut

and trim raw ends. It may be pointed out that the basket-

maker can coil either in a clockwise or anti- clockwise

direction, and that the foundation is so constructed that

its elements overlap, making it continuous. Plaited and

twined weave basketry is entirely the product of finger

manipulation.

For other products which depend upon some form of

basketry technique, supplementary aid seems largely to have

been confined to some simple means of staking down or ty-
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ing certain elements or completed portions so that both

hands might be free. Wherever sewing had a part in textile

manufacture --as in the sinew areas -- needles of bone, less

often of wood, were employed.

With the exception of those used for fabric weaving,

accessories which by liberal interpretation might be classed

as looms followed no given pattern, although specializations

may have arisen in limited areas. A possible example of

such specialization may have been the sandle boards of the

southwest which will be discussed in a later chapter.

The implements and looms of fabric weaving are better

known. "There are," says Crawford, "four points about

weaving to considered: drawing in,

ing the warps in the loom in an untangled condition, at

the proper distance apart, and at the correct degree of

tension. Second, the shed, or separation of the warps for

the insertion of weft. Third, the insertion or picking of

the weft through the sheds. Fourth, the beating up of the
1

weft so as to form a compact fabric."

The most primitive type of loom does not meet the re-

quirements set forth by Crawford, yet it must be classified

as a loom. This is the device used with such success in
2

the manufacture of the Ch .lkat blanket. It consists of a

1. Crawford, M. D., Peruvian Textiles, Part III.
2. Emmons, George T., Memoirs of the American Museum of

Natural History, Vol. III, Part III, pp. 329 -400.
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single stick tied in horizontal position to poles. The

warp yarns are tied to this beam and hang loose ; they are

spaced on the beam but hang unweighted, and shedding and

insertion of the weft are accomplished entirely with the

fingers. The weaving, as it must with such a device, pro-

ceeds from the top downward.

Less difficult to manipulate is the loom composed of

two sticks, parallel in position, between which are stretch-

ed the warp elements. The lower pole is often allowed to

hang free, thereby procuring tension for the warp elements

by which it hangs. Weights, such as stones, may be added

to the lower beam, or, as we see illustrated on Peruvian

pottery, the weaver the ground with a strap

tied to the ends of the beam and passing round his or her

back so that by leaning back tension will be given the

warps, while leaning forward will facilitate shedding.

In simple weaving (that is, of ordinary fabrics) the

weft passes in and out of the warps regularly. The most

primitive . method of accomplishing was tucking the weft in

and out with the fingers. Shedding devices were later in-

vented to simplify this.
1

A shedding device used sometimes in Peru consisted

of a heald rod or heddle- -which was simply a stick the width

or more of the loom --to which were tied half as many loops

1. For operation of the shedding device, cf. Figure 37,
p. 466, Vol. 23, Encyclopedia Brittanica.
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as there were warps in the loom. These loops each encom-

passed an alternate warp and by pulling on the rod this

series of warps could be separated from the other series,

permitting the weaver to pass the weft through the space

quickly. Since the opposite series must then be brought

forward in order to make alternate the path of the succeed-

ing weft element, a. similar device would have loops con-

trolling that series of warps; or, in place of this, a flat

stick (weave sword) was kept between the two series, the

peddle creating one shed, it the other.

To insert the weft a short smooth stick was used as a

bobbin and, perhaps more often in Peru, a spindle was em-

ployed for the purpose. Where the heddles were used for

shedding, a flat stick served to beat down each weft fol-

lowing insertion.

It, is doubtful whether a loom as advanced as that des-

cribed above was used elsewhere in prehistoric America. The

shedding device described was probably unknown, weft in-

sertion progressing by slow finger manipulation of the

warps. The weaving sword was used in the prehistoric south-

west, and is by its primitive inhabitants today, for beating

down the wefts. Another implement common in the same area

consisted of three or four small, sharply pointed sticks

laid parallel and fastened together so that the prong -like

points were spaced to the distance between the warps. This

was probably used in the same fashion it is today, as a



comb, run up and down the warps to keep them straight and
1

clean, and to tuck the wefts down as they are inserted.

By definition, the method of making netting has been

indicated, but the implements used in its manufacture dif-

fer from those used in loom weaving. Ordinarily, netting

requires only two implements, the shuttle or netting needle,

and the mesh gauge. The shuttle or needle is dispensible,

for knotting may be accomplished with the fingers, except

where the type of weave falls under the sub -classes of

crocheting or knitting. For netting used as fish and game

traps, hammocks, etc., the loops are large, and knotting

them to the desired size is difficult without the mesh

gauge, which may be nothing more than a smooth stick of

the proper diameter around which the loose strings may be

tied and then, as completed loop, slipped off. In North

America the mesh gauge is found on the Pacific coast and
2

in the region of the Great Lakes. Elsewhere, as is known

for South America, a frame was possibly used, eliminating

necessity of the gauge.

1. Cummings, Byron, University of Arizona Lectures.
2. Wissler, Clark, The American Indian, p. 48.



ANTIQUITY



Because its products are perishable, we can furnish

few facts suggesting the origin of the textile arts. The

article first produced and the type of weave employed are

unknowable.

Means says that the "commencement of weaving is
1

symptomatic of a people's becoming sedentary." If he re-

fers to products of the loom, he is probably right; if he

is speaking of weaving in general, whatever the method of

product, he is probably wrong.

Discussing what phase of weaving came first, Kroeber

be lïeves "that the ability to twist cordage is about equally

old as basketry," pointing out that no American primitive
2

people are ignorant of cord making. Others are certain

that basketry is the most ancient weaving art. Possibly so.

Certainly the nomad, by the time he felt need of shelter,

soon learned to combine brush and poles and even grasses

temporarily to the purpose. The value of thatching could

not have been long unknown to him, and this was a basketry

technique, an elementary form of weaving.

On the other hand, it may reasonably be argued (yet

with no more proof) that cord making is even older than

basketry. When the nomad travelled, transport of his few

1. Means, P. A., Ancient Civilizations of Andes, p.. 450.
2. Kroeber, A. L., Anthropology, p. 362.
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belongings was a problem which skins probably served. To

shape the skins as bundles or bags, he learned the value of

filaments. He learned it, too, when he put handles to his

weapons. The stone axe, the spear, the atl -atl, the bow -

and -arrow were all made possible by his discovery that wood

might be attached to stone by use of some flexible element,

such as sinews, strips of hide, vines and grasses. When

these did not prove strong enough individually he found that

by combination and by twisting, the fibers were more service-

able. He was then making cord.

That basketry marked the first complex use of a weaving

technique is arguable with much justice, for baskets proved

of service in transport, storage, cooking -- probably in the

order named -- enabling man to simplify and enrich his daily

life.

A. R. Brown ascribes to pottery a point of inception
1

antedating that for manifestations of the textile arts.

His work among the Andaman Islanders led him to this con-

clusion, but consideration of the entire primitive field

swings the bulk of the proof to the basketry -before- pottery

side. for far more tribes are ignorant of pottery and pos-

sess textile knowledge than there are potters ignorant of

textiles.

The art of weaving is ascribed to the culture period

termed Neolithic. Culture periods are only datable, if at

1. Enciclopedia Brittanica, Vol. 3, p. 178.
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all, for given regions. A brief outline of what we know

may prove of interest.

In Europe we find on Neolithic figurines coming from

the Island of Malta and Gozo representations of pleated

skirts. In the Magdalanean mural paintings in the rock

shelter of Cogul, Lerida, Spain, we find figures repres-

ented in boots and dresses, and from the same period come
1

many fine needles. The "Venus of Lespugne" from the

Grotto des Rideauz, Lespugne, France, is wearing an apron.

All of these evidence a knowledge of sewing, and perhaps

of weaving, though we cannot be sure that any material save

animal hide was employed, or that any thread other than un-

twisted sinew was known. On certain clay figurines coming

from Cucuteni near Jassy, Roumania, we see incised geometric

designs which may represent tattooing or body painting but
2

more closely resemble snug clothing; if clothing is re-

presented, it is almost certainly a textile, rather than a

hide product.

Proceeding to more certain ground, we do know that the

Swiss Lake Dwellers were familiar with the art of weaving.
3

From Wangen on Lake Constance have come specimens of basket-

ry of both twined and coiled techniques. In the villages of

1. Hiler, Hilaire, From Nudity to Raiment, pp. 38 -39,..
2. Ibid, Figure 22, p. 46.
3. MacCurdy, G. G., Human Origins, Vol. 1, p. 45.
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Robenhausen, many spindle whorls and loom weights of stone

and clay were uncovered, as well as bundles of raw flax

fiber, loom woven cloth, knitted and netted fabrics, and

threads,c®rds, and ropes. The stage of development in-

dicated here suggested an early date for the inception of

the textile art. Both twill and embroidery were known to

these Swiss Lake Dwellers, and there is evidence that red,

yellow, and blue dyes were employed to ornament their fab-

rics. The embroidery designs were conventional . designs

based upon animal motifs; tassels and fringes were, in ad-

dition, employed for ornamentation.

It is well known that the ancient Greeks knew the art

of weaving and their loom is represented on works of art

which date back to 50C B.C. On the island of Santorin loom

weights of lava rock were found in perfect weight correla-
1

t ion ; eight, twenty -four, and ninety -six ounces. From the

loom weights and representations of looms, it appears that

the Greek loom differed little from that of the Swiss Lake

Dwellers.

The most ancient historical records and archaeological

investigation demonstrate that textile was a highly devel-

oped art by the time writing began, and in many cultures

before writing began. Where written records do not pre-

serve the evidence, decorations on structures, pottery, and

1. Nadaillac, The Marquis de, Prehistoric Peoples.
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other durable remains, does. Throughout the Mediterranean

and the eastern countries, the ancient cities present in

wall or pottery design some or all of the phases of the tex-

tile craft.

In Genesis and Exodus, the most ancient portions of

the Bible, in Homer, Herodotus, and in Confucius we find

references to the art. Chinese tradition relates that silk

was woven in Kiang Nan in 2640 B.C., that cotton was first

employed in India, and that shawls and carpets originated
1

in Persia. It is generally accepted that the Egyptians

were weaving linen cloth of high excellence 2500 years be-

fore Christ.

As to which of the more common fibers was first used,

Perry Walton writes, "It is probable that the possession

of flocks and herds led to the spinning and weaving of wool

before either cotton, flax, or silk was so used, and the

fact that here and there ancient records speak of fabrics

of cotton and silk as if they were rare luxuries would in-

dicate that linen and woolen fabrics were too common to

receive much attention, and that those of the other mater-
2

ials were relatively novel."

From Egypt come evidences of basketry which appear to

be most ancient among remains datable with reasonable as-

surance. From the sands of Fayum have been taken coiled

1. Walton, Perry, The Story of Textiles, p. 17.
2. Ibid, p. 16.
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storage baskets which date somewhere between 4000 and 5000

B.C. Exodus tells of the papyrus basket coated with mud

in which the infant Moses was concealed, and the round

basket -work boats used on the Euphrates and Tigris were
1

noted by Herodotus. The Bronze age in Britain is part ialiy

characterized by a wattle- and -daub hut, for the construction

of which a technique essentially similar to basketry is re-

quired. Among most Indo- European descendants, basketry ap-

pears to have been a late intrusion, for the pro- ethnic

Indo- European seems to have had no term for it, and the word

did not appear in the English language until the 13th century.

Kroeber gives the following outline for the development

of weaving in America:

"First phase: hand woven basketry.

"Second and third: which are sometimes dif-
ficult to distinguish, are those of loose
suspended warps and of a simple frame or
incomplete loom. Pliable cords of some
sort, or coarse bast threads, are employed.

"Fourth stage: that of the true or complete
loom. In America the loom is intimately
associated with the cultivation of cotton.

"Fifth stage: loom with a handle or mechan-
ical shedding device, obviating tedious
picking of the weft in and out of the
warps." 2

The Southwest, in particular, substantiates him, for we

find the cave peoples manufacturing excellent baskets, but

1. Encyclopedia Brittanica, Vol. 3, p. 178.
2. Kroeber, A. L., Anthropology, p. 360.
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1
no fabrics. On the .

other hand, Means makes no mention of

basketry when he asserts that the earliest known inhab-

itants of the Arica district of Peru had no knowledge of

pottery making or metal working, but knitted and braided
2

garments with totora fiber.

From designs -represented on archaic figurines from

Cuicuilco, it is evident the textile arts were highly dev-
1

eloped at an early period in Mexico. At Mitla and Xochi-

calco, we find designs in masonry which could hardly have

been inspired without knowledge of the textile craft, and

we are informed that the Maya made twilled basketry, bro-

cade and lace.
w

In the ancient centers of Peruvian cultures,

climate and soil have in some places preserved the fabrics

as factual proof.

Cortez found the Cholulans and the Aztecs weaving quan-

tities of cotton and agave cloth. Cortez also thought that

the Aztecs had silk, which Prescott discounts, adding: "But

it is certain they had a species of caterpillar, unlike our

silk worm, indeed, which spun a thread that was sold in the
4

markets of ancient Mexico."

Briffault says that textile is a woman's craft, though

rarely it is man's, as in Central America.
5

Briffault ex-

1. Cummings, Byron, University of Arizona Lectures.
2. Means, P. A., Ancient Civilizations of the Andes, p. 450.
3. Spinden, H. J., Ancient Civilizations of Mexico and Cen-

tral America, p. 88.
4. Prescott, W. H., History of the Conquest of Mexico, Vol.

1, p. 153.
5. Briffault, Robert, The Mothers, Vol. 1, p.464.
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plains this as the result of a peculiar circumstance, which

consisted of fields so productive that, being the agricul-

turists, the women had not time for weaving, the men no need

for hunting, leading to man's devotion to the textile craft.

Briffault overlooks Peru and Mexico where, at certain times,

weaving was perhaps the most important industry and, as

such, employed craftsmen without sex discrimination, In

both regions textile fibers and fabrics were conspicuous

items of tribute. .

Our knowledge of the textile arts throws some light on

the problem of whether traits may arise by independent in-

ception or must diffuse from a single origin. The fact that

twilled basketry occurs in Africa, Asia, the East Indies and

North and South America, and that coiled technique is em-

ployed in Africa, the Mediterranean, Asia, Australia, Malay-

sia and both Americas suggests but does not prove that in-

ception took place and development was parallel in more than
i

one region of the globe. The more primitive methods of

spinning and weaving are found throughout the world, but the

complete loom and the heddle appear to have been invented in

Central America as well as in Asia, for the connecting areas

between the two hemispheres supply no evidence of either.

Further, if the heddle and the complete loom are intrusive,

we should expect to find the wheel -as -a- spinning- device, yet

the wheel in any form was unknown to America.

L. Kroeber, A. L., Anthropology, p. 221.
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Proof conclusive seems to be furnished by tie dyeing

and gauze making. Tie dyeing is considered a seventh cen-

tury Indian invention in Asia, yet it is found in Peruvian

remains which certainly antedate Christ, and in South -

western ruins nearly as ancient. Gauze technique in weav-

ing is also supposed to have been a relatively recent

Asiatic invention, and derives its name from the city to

which it was supposed to be peculiar, but, again, it is

found in the same Peruvian graves from which tie -dyeing

comes. Therefore, if we insist upon a single origin, we

must assume that both practices originated in Peru and

spread to Asia.

In the light of the brief foregoing survey, it appears

that the textile art is one of the earliest of primitive

crafts and that its invention or. reception by a given cul-

ture tends to take place during the nomadic. stage. A single

origin cannot be ascribed to it, and its beginnings are in

no case datable by the chronological method. Technologically,

it assumes no definite pattern in development, and the mater-

ials potentially useful to the craft are innumerable and

varied in character, portending local developments both in

technique and design. It is a craft which may be practised

by lowliest and highest classes of artisans; its simplest

products are purely functional and require little skill or
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resourcefulness ; its finest products can only be executed

through painstakingly- acquired deftness of movement by

persons keenly sensitive to aesthetic values.



Briffault, Robert
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Foreword

The following pages deal with the textile products of

the prehistoric Southwest. The available sources considered

most important have been consulted, but emphasis is in most

sections placed on laboratory analysis of specimens in the

collection of the Arizona State Museum. The writer is

deeply indebted to Dr. Byron Cummings, director of the museum,

for his continuous assistance and advice in this work.

The survey is in general confined to a small region:

the plateau area of southeastern Utah and northeastern Ariz-

ona. Such limitation is justified by, two facts: (1) con-

ditions of climate and soil have preserved textiles better

there than elsewhere in the Southwest, and (2) no other sub-

area furnishes a well -defined stratification of what is ap-

parently a complete evolution of culture.

No apology need be made for the space devoted to san-

dals. The fact that comparatively little study has been de-

voted to them may be listed as a minor justification: that

they represent a peculiar, non - intrusive development is

salient. The statement may read like an attempt at levity,

yet it is a fact that no other people, regardless of period

or stage of culture, ever gave so much attention to footwear.



BASKETS and MATTING



CAVE PERIOD

The remains of Cave peoples have been found chiefly in

the San Juan drainage, in Grand Gulch and Cottonwood Wash

in Utah, and in Segie and Segie Sosie Canyons and Monu-

ment Valley in Arizona.

By far the majority of baskets associated with the Cave

Period are of coiled weave, a fact which is significant when

it is understood that coiling is a more difficult and there-

fore considered a more advanced technique than either plait-

ing or twining.

Commonly, the foundation employed for these coiled

baskets is what we term the "two rod and bundle", meaning

simply that it consists of two slender stem or branch rods

and a bundle of fibers. The latter may be blades of some

suitable grass or (perhaps more often) they may be fibers

extracted from crushed roots or yucca leaves. The sewing

elements, or wefts, are slender splints of willow or of some

other plant or tree equally flexible and serviceable.

The wefts are generally about one -eighth of an inch

wide, are seldom one -thirty -second of an inch more or less

than that, and appear to have been cut and used in lengths

of twelve to sixteen inches. The foundations, which achieve



-32-

a shape roughly oval, vary in maximum diameter from about

three thirty -seconds to (rarely) about one -half inch, and

anywhere from half to a full dozen weft stitches may be in-

serted to the running inch of foundation.

The weft elements do not always interlock, a character-

istic which Mason thought essential to the coiled technique.

Kidder and Guernsey, in Bulletin 65, report that none of the
1

specimens found by them had interlocking wefts, but Cum-

mings found specimens belonging to the Cave Period with
2

wefts which did interlock. The sewing in of the wefts is

sometimes executed to produce a very tight weave, making the

use of some as water containers a reasonable assumption. In

other instances, no more weft elements than necessary are

used; baskets so made are firm enough to stand hard use, but

the body of the weave is not compact enough to confine liquids

or powdered substances.

An essential of coiled basketry is that the foundation,

which may run to many feet in length, must be continuous.

The two- rod -and -bundle foundation is particularly well suited

to this requirement, for the rods may be staggered so that

both rods never end at the same point, and, by addition of

a few fibers every inch or so, the bundle may easily be made

continuous. At each stitch, the weft pierces the bundle of

the preceding foundation (that is, the one already woven in) ,

1. Bureau of American Ethnology, Bulletin 65, p. 168.
2. Cunnings, Byron, Lectures, University of Arizona.
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encircles the entire foundation coil being applied, and re-

peats. The result is a methodically growing spiral and the

shape of the vessel may be controlled by increasing or de-

creasing the diameter of the coil.

The shapes of this period were not greatly varied. Pre -

dominant is that of a shallow bowl with gently rising peri-

meter, measuring ordinarily one to two feet in diameter and

having a depth seldom more or less than three to four inches.

Baskets of smaller size, with contours more definitely bowl -

like and with a rather flat bottom, are less abundant. Still

fewer have incurving rims, like those specimens of pottery

which we term seed jars. Very small baskets, some with oval
i

shape, are reported by Kidder and termed "trinket baskets."

An interesting but infrequent shape of the period is des-

cribed by Kidder and Guernsey in Bulletin 65. "it has" they

write, "an elongated base, oval in cross section; the upper

part flares out and becomes round; it is constricted again

at the top and the orifice is small. There does not seem to

have been a neck, but there is evidence that there was once

a string -hinged cover. On opposite sides, just below the

point of greatest diameter, are pairs of carrying loops made

by twisting into a heavy cord eight or ten 2- strand human -

hair strings. The entire inner surface of the basket is

thickly pitched with p iñon gum, and the same material has

been daubed on such parts of the exterior as had begun to

1. Bureau of American Ethnology Bulletin 65, p. 170.
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wear through. A design of small stepped units may be faintly
1

made out on the upper curve." The size given is: height,

17 inches; greatest diameter, 144 inches, orifice, 4i inches.

In shape, this vessel resembles nothing more closely than an

inverted pear.

Design seems to have been entirely a matter of color in

the Cave Period, for no attempts to carry out ornamentation

in weave are reported. Color was achieved by dyeing the

splints before weaving, and possibly by painting on the sur-

face of the finished basket. Red and black appear to have

been the familiar colors, although McGregor reports that

white was also used. The elements are commonly lines and

triangles, stepped or zigzag figures.

The Arizona State Museum collection of Cave Period

basketry contains no complete specimens; illustrations may

be seen in several of the reference books on the period,

important of which are Cummings, "The Ancient Inhabitants of

the San Juan Valley" and Kidder and Guernsey, "Basket Maker

Caves of Utah." In these it will be seen that coiled basketry

was a highly developed art in the Cave Period, comparing fav-

orably with much of the Southwest basketry of today.

Matting, which is always a matter of plaited weave, is

not known for this period. None of the investigators have

uncovered good evidence of it, but Dr. Cummings, who was the

first to study extensively Cave Period remains, thinks its

1. Bureau of American Ethnology Bulletin 65, p. 170.
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manufacture probable. He bases his tentative conclusion on

two substantial facts: (1) that plaiting is a e impler tech-

nique and usually antedates the inception of coiling in a

given culture, and (2) the :.products of plaiting are not

nearly so resistant to decay as those of coiling, and there-

1
fore Cave Period matting may have disintegrated. Further,

most of the textile remains of the period come from burials,

and if matting was a part of any burials it was probably

placed directly under or bent around the deceased; the acids

deposited by the decaying flesh would facilitate the de-

struction of the matting.

P I THOUSE PERIOD

Although fired pottery begins a rapid development in

this period, basketry persists in quantity and improves in

quality. Shapes change little until the end of the period,

when house structures rise from the surface rather than

from pits and pottery begins to dominate the homecraft scene.

No advance is noticeable in selection and preparation

of splints or foundation elements, nor was there need for

such advance. Satisfied with the function and form of Cave

basketry, the Pithouse people turn their attention to orna-

ment. In color, the change is one of degree, for the elem.-

ents of design and the colors from which they are produced

1. Cummings, Byron, Lectures, University of Arizona.
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are the same, but appear in greater numbers of baskets.

Plate I figures two circular (i.e.- early) Pithouse

Period baskets, one from a village ruin in I uggagei Canyon

(branch of the Sagie of Sosi) and the other from the Luk-

achuka Mountains. They are typical in shape and structure.

One excellent specimen of color- decorated basketry is

shown in Plate 2, Figure 1. It was found associated with

circular pithouse structures in Vandal Cave (25 miles north-

west of Luka by John Hands and Emil Haury, and is

now in the Arizona State Museum collection (catalogue num-

ber 15940) . It is a beautifully executed shallow -bowl shape

with a diameter of 17i inches. Its foundation or warp elem-

ent is of the two- rod - and -bundle variety, its weft splints

are narrower than the Cave Period average. With five coils

to the inch and eight stitches of weft to the running inch

of coil, the specimen is of coarse but tight weave. It has

withstood hundreds of years underground with almost no

structural deterioration, although its ornamentation is in

areas now faint.

The decoration is two -color, black and red, and the

pattern is precisely the same on both: surfaces. Examination

indicates that the ornamental wefts were dipped in paint be-

fore weaving began, for the under surfaces and interstitial

portions - where brushes could not reach - of the wefts are

colored. With age the colors have proved to be of a non-

penetrating quality, since they have worn off from many parts
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of the surface. The center is uncolored and is enclosed by

a circle of black, one coil in width. From this black ring

stepped or zigzag figures curve outward to the rim where

each disappears into a line one coil wide and slightly less

than one -eighth the circumference of the basket in length.

The vertical lines of the zigzag figures are slender, the

horizontal elements are comparatively broad and are solidly

colored; one opposing pair is in black, the other in red.

The design is dynamic, executed with perfect symmetry, and

the effect is that of a revolving body with four appended

zigzag streamers heavily following its movement.

A smaller basket from the same source (Vandal Cave)

achieves design without color. This is Arizona State Museum

No. 15941. It is 81 inches in diameter and is relatively

deeper than the basket described above; its bottom is quite

flat for a distance of nine coils from the center, when it

rises for its final twelve coils at an angle of about forty

degrees from the horizontal. Its coils are wider than

those of the preceding specimen, but its weft stitches are

finer. The basket owes its distinction to a departure in

weaving which may have had both functional and decorative

intentions;as will be noticed in the illustration (Plate

II, Figure 2) the weft splints are sewed into the preceding

coil only at intervals. These intervals vary, and tend to

broaden as the rim is approached, but with a plan and

regularity which produces an effect highly ornamental. When
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the weft does stitch through the preceding coil, it also
splits the weft lying in its path; when the weft does not
proceed as a sewing element, it simply wraps the founda-
tion to which it belongs. It wraps solidly, concealing
the foundation, and tightly, leaving slender open lines
between one coil and the next. The weft circles the founda-
tion about nine times to the inch and there are four coils
or foundations to the inch. The slot -like apertures through
the fabric of the basket would permit its use as a sieve,
and this may possibly have been responsible for the stitch -
dropping, but the pattern achieved makes evident the pres-
ence of a decorative motive as well.

Still another basket from the same ruins is bowl -
shape with a diameter of ten inches. Its decoration, which
is now nearly obliterated, seems to have been in black, and
consisted of a thin -line circle about the center and six
evenly spaced triangles with their apexes at this central
circle and their narrow bases at the rim.

Matting, if it exists, does not yet appear to be
abundant. Guernsey, in his Marsh Pass Region Chronology,

designates "loose twined mats of grass stalks for roof
covering" for Basket Maker III, which is probably trans-
latable into Pithouse Period. He does not explain where

such a perishable material was found, nor how its assoc-
iation with roofing was demonstrated.

In general, it may be said that matting is an unim-
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portant manifestation of textile craft and that where more

highly developed products are found, the manufacture of

matting may be postulated with justice.

LATE PUEBLO PERIOD

The Pueblo Period is one of intensive agriculture, cul-

tivation and use of cotton, and new developments in arch-

itecture and masonry. Pottery, which had gotten well under

way in the previous period, becomes one of the highest cer-

amic arts known to prehistory. This fact, with that of

cotton's introduction, may have contributed to the lesser

attention to bast products.

Coiled basketry persists, particularly in the shallow-

bowl shape, but it does not appear to be abundant; what

evidence exists, however, testifies that Pueblo Period

basketry was finer in weave and more diversified in form.

It is usually of the two- rod -and - bundle construction,

although Pepper reports a three - rod- and -bundle specimen
1

taken from Pueblo Bonito, and Judd found a single -rod

(no bundle) coiled basket during his explorations north
2

of the Colorado. Examples of the coiled technique found

by Kidder and Guernsey in northeastern Arizona were frag-

mentary, all coming from the trash heaps of cliff -dwellings.

1. McGregor, J. C., An Outline of Arizona Archaeology, p. 21.
2. Judd, Neil M., Bureau of Amer. Eth. Bulletin 82, p. 148.
3. Bureau of American Ethnology Bulletin 65, p. 110.
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In these fragments, the weft elements did not interlock but

the splints were so tightly sewed into the bundles that the

foundation elements did not show through. "The best examples,"

they write, "would certainly be water -tight without coating

of any kind. The finer specimens average 5 coils and 18

stitches to the inch; a coarse one has 4 to 4- coils and 8
1

to 10 stitches." The excellent specimens of Pithouse baskets

figured in Plate II would, in the light of their statement

above, be judged . coarse in weave.
2

Guernsey, in his chronology of the Marsh Pass Region,

states that the coiled basket is rare there, but fine and

tight in weave, and without design. But decoration was not

unknown. One curious specimen was taken from Pueblo Bonito
3

and is reported by Pepper ; the basket is tall and tubular

in shape and was originally covered with mosaic.

Another specimen, unique in shape, was apparently de-

signed for ceremonial purposes. It is about two and one -half

times as tall as it is wide, is oval in cross-section, and

constricted only slightly at the bottom. It is bifurcated

at its base, directly in the center, and the indentation

rises to nearly one -third the height of the basket. This

splitting of the bottom of the basket provides short tubular

containers which were effected not by weaving each

1. Bureau of American Ethnology Bulletin 65, p. 110.
2. Guernsey, p. 116.
3. McGregor, J. C., An Outline of Arizona Archaeology, p. 71.
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separately but by drawing up the long foundation coils very

tightly in the center of the basket and weaving the wefts

in loosely at the extremities. The basic coils are bent

almost double vertically and are nearly twice the length

of those in the upper part of the specimen; ; the coils are

gradually shortened until, at a point approximately in the

center of the basket, they run horizontally. A colored

decoration of lines and stepped figures ornaments the

basket.

Another curious example of coiled basketry comes from

Cliff Palace , and is reported by Fewkes as follows: "One

specimen of basketry has the form of a hopper; its whole

central part was purposely omitted, but the basket is fin-

ished on the inner and outer margins. It recalls a basket

used by the Ute and other Shoshonean Indians, but so

far as the author is acquainted with other specimens of

basketry from Mesa Verde ruins, is unique. It is supposed

that when this hopper was placed on a flat or rounded stone

and that corn or other seeds to be pounded were placed on

it, the stone thus forming the surface upon which the seeds

were treated, and the sides of the basket serving to retain
1

the meal."

A more common basket, apparently new with this period,

is the yucca ring basket, which consists of a hoop of willow

or some other flexible tree branch and, attached to it, a

1. Fewkes , Bulletin 5l, p. 72.
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body of yucca leaf plaiting. The plaiting is ordinarily of

the twill -stitch variety, and it appears that the body is

woven first, just as mats were woven. The outer borders of

this were then bent over the hoop or ring and the loose ends

secured to the body of the weaving by a twined element.

Since twilling permits design, most of these baskets are

woven in such a way as to bring out a definite pattern;

most common of these is the diamond shaped element. As to

color decoration, Kidder and Guernsey report that they "found

only one fragment (A -1715, Ruin 9) showing coloring of the

strands to accentuate the design; in the Wetherill collec-

tion in the Colorado State Museum at Denver, however, are

several specimens from the Mesa Verde bearing handsome

figures in dark and light strands; ìTordenskiold figures two
1

similar ones from Spruce Tree house."

These yucca ring baskets vary in size from eight to

twenty inches in diameter and are ordinarily shallow; in

tightness of weave they vary considerably, some of the larger

specimens being so loose as to suggest their use as winnowing

trays. At best, the plaited weave of the yucca ring basket

preclude retention of water or fine meals; in general, it

may be said that it is a far less sturdy type of ware than

the coiled basket but is, on the other hand, quickly and

easily constructed.

Plate 3 illustrates five specimens of the yucca ring

1. Bureau of American Ethnology Bulletin 65, p. 109.
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basket. Figure 1 illustrates an ornamented- and -through -weave

example, where a rectilinear pattern has been executed by

suddenly changing the direction of the herringbone pattern

so that double lines of the twill run at right angles to

the direction of the twill in the body of the weave. The

photograph also serves to illustrate the method of attaching

the border of the yucca leaf weaving to the enclosing wooden

hoop. Notice that the slender twining filaments bind two

elements of the body to the hoop with each stitch.

Figure 2 illustrates four baskets of the same type of

various sizes, all rather shallow, yet somewhat deeper than

the tray -like specimen pictured in Figure 1. Certain dif-

ferences will be noted in the weave of each. The largest

specimen is of plain plaiting while the smaller examples

are in the diagonal twill stitch. No attempt has been made

to produce pattern, as in that of Figure 1. It will be ob-

served, too, that the elements employed decrease in size

with the mailer sizes.

A third type of basket common to the period is the yucca

plant basket, so termed because it is made from the whole

Yucca plant. The process was in general a simple one: a

plant was selected and the root severed from the stalk just

below the point from which the leaves spring. The leaves

are then split to obtain elements of the desired width but

they are not split the entire length of the leaf, the last

inch or two being left intact so that a strong attachment
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to the stalk will exist. A certain amount of trimming, to.

make the elements uniform in width, is apparently involved.

The split leaves are then woven by the plaited method,

usually in the twill stitch; the base of the basket is formed

by the stalk and the rim is sometimes a hoop (cf. Figure 1,

example to right) to which the elements are bound and is

sometimes simply the result of completing the weave, clip-

ping off the elements and tucking them back into the body.

Of the latter, the small specimens in the center and the

large one to the left are examples. As the example to the

left in each figure (1 and 2) illustrates, a sort of basket -

within- basket is sometimes woven in order to create a smooth,

even bottom. In Figure 1, comparison with the stone pestle

- on which one of the small specimens has been inverted -

demonstrate s the size of these baskets.

Not all specimens of the yucca leaf basket are made by

plaiting. In the SAgie collection in the Arizona State

Museum are two examples which differ considerably from the

ones described above. For both of these, plants with fewer

leaves are used, and these leaves, rather than being plaited

together, retain a more or less natural position. One of

these is about seven inches high and has a maximum diameter

(this at the top) of four and a half inches. Four pairs of

twined elements, applied at irregular heights on the basket,

proceed horizontally and hold the leaves in place. The re-

sult is a pouch -like basket so loose in construction that no
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small objects could have been contained. Another specimen

is some thirteen inches high and has a maximum diameter of

only four inches, and this at a point two inches above the
base. Its leaves, which are somewhat larger than those of
the specimen discussed above, are - as the lesser diameter
would indicate - held more closely together by the cross -
twining of independent yucca leaf elements. The rim, or
top, of this slender pouch basket is finished off with a
buttonhole stitch executed by the leaf tips with an indepen-
dent leaf fiber for its foundation.

Matting in this period is now definitely evidenced, and
abundantly enough to indicate common use. These seem gen-

erally to be of tule rushes and executed in the under -two-
over -two twilled plaiting, and the length of the rushes ob-
tainable appears to have determined the maximum size of the
mats. Commonly, they are about three feet square, or nearly
square. As Kidder and Guernsey point out, the most inter-
esting feature of Late Pueblo matting is the finishing off
of the border; "every other strand is out off at the edge of
the body. The ends are held in place by a pair of twined
rushes. The projecting or uncut ends are plaited together
for a short distance, turned at the edge, and brought back
to the body where they are tucked under the strands that
emerge at that place, or are more securely fastened by being
turned back again toward the edge and locked under the elern-
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i
ents following them in the series." This border, or sel-

vage, produces an ornamental effect, since the elements of

the border travel at an angle to that of their progress in

the body of the mat, ordinarily about forty -five degrees.

1. Bureau of American Ethnology Bulletin 65, p. 111.



BAGS and NETS



CAVE PERIOD

Bags of cedar bark are common in the Cave period. The

bark strippèd off in paper -thin sheets which are rolled, or

shredded and bundled into rolls: these constitute the founda-

tion or warp elements, and are held together by a twining in

and out of yucca leaf. Less commonly this twining element
1

is also of cedar bark.

It appears that the rolls or bundles of cedar bark were

laid out parallel on some convenient surface and the yucca-

leaf twined in, producing, at this stage, a mat -like fabric.

This was then converted into a bag by folding it and drawing

up the sides with a yucca leaf untwisted cord, creating an

envelope -shape bag with a slit -like opening at the top. With

use - carrying and storing - this slit -opening spread and

the bag tended to assume a shape irregularly oval in cross -

section.

Slender yucca leaves, whole or in strips, were tied to-

gether to make a continuous weft element, which apparently

was never twisted for this purpose. The rolls of cedar

bark were enclosed in the twisted -twine progress of these

cords, which were inserted at intervals of two to three

inches along the bark warps. Some of these bags were as

1. Cummings, Byron, Lectures, University of Arizona.
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much as thirty inches in length, though more often about

half that. The rolls of bark were flattened either before

weaving or by use, and were generally about three -fourths

inches in diameter or width.

Bags of loosely woven yucca leaf (in place of cedar
2

bark) are reported by Dr. Cummings. These were generally

lined with cedar bark and were used, like the type above,

for storage and gathering of corn (on cob), etc.

Netting is not reported definitely for the period, yet,

like simple plaiting, it is a primitive form of the textile

craft and is practised by most hunting folk. That it

existed in the following period, when hunting was less im-

than in the Cave, is established beyond doubt, and

this suggests that the Cave people knew this phase of the

craft.

PITHOUSE PERIOD

Evidence of the loosely woven cedar bark and yucca

leaf bags is not abundant enough to assume general manu-

facture and use. The period is one of advance in the pre-

paration of yucca fibers, as the sandals testify, and bags

of twisted yucca fiber cord appear to be more favored than

the cruder containers of the preceding period.

It has been stated that yucca cord is best prepared

by soaking roots and leaves, crushing them, extracting the

2. Cummings, Byron, Lectures, University of Arizona.
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fibers, and twisting these fibers into cord between hand and

thigh. This development of a yarn which could be made in

varying degrees of fineness proved a great incentive to tex-

tile manufacture in general and to sandal production in

particular. In the bags of this period we find the same

materials and a style of weave frequently used in sandals.

Kidder and Guernsey describe the bags ' as follows:

"From the smallest examples to the larg-
est, all are made in the same way over warps of
yucca or apocynum ( ?) which vary in number accord-
ing to the size of the bag. These warps radiate
from the bottom, new ones being introduced between
the original ones as the body flares, and being
dropped out again toward the neck to allow for the
necessary constriction. The weft is of fine
apocynum ( ?) string of a yellowish color, the pair-
ed strands running around the bag, beginning at
the bottom. Decoration consists of horizontal
bands in red, black, and natural shade." i
A few words on the handling of the warps may serve to

further classify the brief quotation above. The warp or

vertical elements were laid out on a flat surface in the

following manner: four to six elements, double in the

shape of a V, were laid out with their doubled points at a

common center. Weft elements, carried in pairs (as twisted

twining requires) were then inserted; beginning at the cen-

ter the warp points were picked up and the wefts proceeded

round and round these radii of a circle. When the point

was reached where the warp elements diverged enough to pre-

vent a compact weave, additional warps, also V- shape, were

1. Bureau of American Ethnology Bulletin 65, p. 175.
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introduced. At any point desired, a warp could be clipped

off and those on either side drawn together. Thus, by de-

creasing or increasing the number of warps, the diameter

(and therefore, shape and size) of the bag could be changed

at will without weakening its structure. Plate V, Figure 1,

is a good example of the twined bag.

Nets are definitely known for this period. Since the

S outhwest is not a fishing area these were intended for

game. Unlike Peru, where nets to trap deer and large anim-

als are found, these :' p.f the Southwest are rather narrow,

and small in mesh. A beadtifiilly preserved one in the Ariz-

ona ;State Museum is of a stout, tightly twisted yucca cord.

It measures some forty -two yards in length. It is three

feet two inches wide and its meshes are two and one -quarter

inches square. Conservatively estimated, it contains about

1,500 yards of cord - or more than a half mile: - and about

11,500 knots were made in the construction. It is judged,

by associated remains, to come from an early Pithouse site,
1

possibly a Cave Period site.

Plate V, Figure 2, pictures a net found in a cave in

the Chiràcahua Mountains by John Hands. It appears to have

been placed in the cave as a ceremonial offering and it is

not definitely Known to what period it belongs. It is

wrapped about a bundle of arrows - or arrow -like shafts

which possibly were used as supplementary stakes - and it

1. Cummings, Byron, Lectures, University of Arizona.
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is matted and fragmentary from weathering. While it is not

possible to ascertain its dimensions, one may judge from

the size of the bundle .that its length was not greatly less

than that of the specimen described above.

LATE PUEBLO

Bags do not figure prominently in Late Pueblo textiles,

but what few have been recovered are not without interest.

Dr. Cummings found one of human hair cord, woven in coil -

without- foundation (cf. Plate XXII, Figure 2, "b ") . Very

small bags, used as medicine pouches, are more common than

large varieties.. In them wer.. contained varieties of small

charms utilized by the medicine men in healing, and with

whom they are found buried.

These small bags are producdd by simple knitting which,

while it is essentially a coil -without- foundation method,

must be distinguished from that of the hair bag cited above.

Knitting consists of a continuous process of drawing a loop

of the yarn through a loop already formed: coil-without-

foundation, as Figure 2, "b ", Plate XXII, reveals, consists

of a sort of lacing of the end of the yarn through a loop

previously formed, drawing the cord up to the proper spacing,

and proceeding to the next loop, repeating the process des-

cribed.

Fewkes reports that "The largest fragment of cloth was

taken from the crematory, or inclosure containing the cal-
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dined human bones, at the northern end of the larger refuse

heap. It appears to have been a portion of a bag, or pos-

sibly of a head covering , but it is so fragmentary that

its true use is unknown. The pattern is woven in darker

colored threads, with a selvage at two ends. The material

out of which it was made has not been definitely determined,

but it closely resembles that of the specimen figured by
1

Nordenskiold from Mug House." This was probably of the

material we frequently refer to as apocynum ( ?) .

1. Fewkes, Bulletin 51, p. 76.
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Because the important specimens of belting are obviously

of decorative or ceremonial import, and are not sized to the

requirements of belts as items of clothing, they are here

treated apart from clothing. In weave and ornament they are

more closely related to sandals than to other products of

the Southwest textile craft.

Weaving of belts appears to have begun soon after the

origin of fine, hard twist bast yarns and developed contem-

poraneously with fine -cord sandals, reaching the highest

point in development during the Pithouse Period. Plate VI

and Plate VII, Figure 2, picture the type of belt referred

to. In T.'ractically all specimens a more or less elaborate

decoration occurs, not in the weaves, which are simple, but

through color applied to the yarn or painted on the fabric.

As will be noticed in the illustrations, the designs are

rectilinear and geometric.

Plate VII, Figure 1, at first appears to be a twined

belt, but actually consists of a series of reeds which are

held together by a pair of yucca cords twist- twining dia-

gonally back and forth across the reeds. The design has

been painted on. The specimen is shown here because it ap-

pears to be intended for the same sort of service as the

twined belts: ornament - probably to be worn, on head or

chest, in ceremonies.
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To amplify the structural features of belts, we will

consider briefly several of those now in the Arizona State

Museum.

Catalogue No. 3136 comes from Slabhouse Ruin in Dug -

gage i Canyon. One end of it is gone. What remains is

12 inches long, 3 and 1/8 to 3 1/4 inches wide , and 2.5 mms

thick. Thirty -two warps of three strand, twisted yucca

cord, 1.2 mms in diameter, are used; the wefts are of fine

apocynum ( ?) . The weave is the simple over- and -under, back -

and- forth. The finishing of the remaining end is accomplished

by inserting the wefts through double warps; that is, hand-

ling the warps as sixteen instead of thirty -two. This is

begun at a point two inches from the end and continued for

one inch, at which point the warps are divided into two

equal groups and crowded into a single bundle. The two

bundles are bound by the weft, which wraps them several

times, is cut off and tucked in. The warp ends protrude

beyond the end of the weft for about half inch. The spec i-

men bears traces of a design in red (painted) triangles on

one side.

Another fragmentary specimen (Catalogue No. 3130) is

3 1/8 inches in width and has twenty -eight warps of yucca

cord, with wefts of apocynum ( ?). It appears to have had

designs in reddish black, red and blue painted on it. It

is finished off in somewhat the same manner as the specimen

considered above. The warps are gradually bundled into
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cords. However, instead of allowing them to stand free,

these bundles of warps are brought together by a continued

wrapping effected by the weft, resulting in a loop at the

end of the belt instead of two unattached bundles of warps.

Catalogue No. 3129 is intact; it is 14 inches long,

.3 inches wide, and 2.5 mms thick. It has twenty -five warps

and both warps and weft are of two -strand cord. On one side

the decoration is in two shades of red, on the other a faded

yellow decoration is discernible. The elements of design

on both sides are straight lines and stepped figures laid

out in panels.

Another specimen, which is hardly long enough to be

called a belt, is 2 inches wide and measures 44 inches long

on one side and 5 3/8 inches on the other. The weave is

tight and both warps and wefts are very fine; there are

forty -two warps to this two inches of width. The triangular,

stepped figure design is in red and black.

Catalogue No. 2775 is pictured in Plate VII, Figure 2.

It comes from a Pueblo site in N its ie Canyon and, unlike the

Pithouse specimens previously considered, has cotton wefts.

It is some 12 inches in length and varies in width from

4# to 5 inches. Its forty warps are of a hard twisted two -

strand yucca, while its cotton wefts are rather thick and

loosely twisted, measuring between 3.5 and 4 mms in diameter.

The warp ends are firmly bound to twigs 7 inches long and

5/8 in c he s. in diameter.



CLOTHING

(other than footgear)



CAVE AND PITHOUSE PERIOD

The clothing of both of these periods was scanty. Evid-

ence concerning Cave Period dress is more abundant than that

for the Pithouse, and from what we know now there seems to

have been little change in the transition from the one to

the other. To itemize the articles of dress, they resolve

themselves into the following short list:

Blankets (or mantles)
G- Strings
Loin cloths (or aprons)

The blankets are commonly of the fur and feather, or

feather cord variety. Feather cord appears to have been

more common. The basis of such a cord was ordinarily a

three -strand, though sometimes a two- strand, yucca cord,

about which were wrapped strips of fur or individual feathers

whose ends were tucked between the strands of the cord. This

addition of fur and feather served for warmth and had no

purpose structurally.

Kidder reports several fragments of these blankets or

mantles, and illustrates the manner in which the cord was

devised on page 174, Bulletin 65. In the Segie collection

( Pithouse Period) of the Arizona State Museum is a specimen

with three corners practically complete, a portion in the



-57-

center and the fourth corner are missing. The blanket was

approximately three and one -half feet square. A single

length of two- strand yucca cord, 4 mms in diameter, was

laid down in rows l* inches apart to form the warps. The

wefts consisted of two - strand yucca cords (2i to 3 mm in

diameter) which are twined in at intervals along the warps

of about one inch. Around the border of the fabric was

run an encompassing length of warp cord, and the fabric

was bound to this border cord by an auxiliary cord which

followed it, making it secure to the fabric warps with a

coil stitch.

Aprons, or free hanging loin cloths, generally con-

sisted of a cord which tied about the waist from which

hung, like fringe, a series of cords. Elements were cut

to the desired length (about two feet) , doubled, laid over

the waist cord and the free ends inserted through the loop

and then pulled tight, knotting the element to the waist

cord. Others of the same length were added in the same

manner, and they were crowded together so that they ef-

fected a more or less thick fringe. Kidder estimated thati
there were 2,700 feet of cord in one specimen he found.

What Kidder thinks may have been a G- string is reported

as follows:

"This specimen is a soft, loose cord'
made by twisting together 30 thin strings of

1. Bureau of American Ethnology Bulletin 65, p. 157.
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fine, gray, animal wood (species not determin-
able). It is about half an inch in diameter
and a little less than 7 feet long. The two
ends are provided with small tie strings.

Just how this could have served as a G- string is difficult

to c omprehend. u` The prehistoric G- string, as exemplified

by the Arizona State Museum collection, consists of a bundle

of fibers tied to a girdle cord; the girdle cord is tied

about the waist and the bundle of fibers are swung back

through the crotch and drawn up tightly between the girdle
2

cord and the flesh. These are made much like the article

described as an apron, excepting that the fibers are less

numerous and necessarily longer.

Because of the introduction of cotton, clothing was

relatively more important during the Pueblo Period. The

bast- product articles of the earlier periods were still

manufactured, particularly the mantles or blankets of yucca

cord wrapped with fur or feather. One new article of yucca

cord is what has been termed the "skull cap." The term

aptly describes the nature of the article whether it was

employed as such or not. It was woven in the coil -and-

without- foundation method previously described.

The fabrics produced from cotton were of a highly

perishable nature and probably most of the uses to which

they were put will never be known to us. As items of cloth-

ing, one alone can be set down With assurance, and this is

1. Bureau of American Ethnology Bulletin 65, p. 157.
2. Cummings, Byron, Lectures, University of Arizona.



the shirtwaist, a rather brief sleeveless article.

Loom cloth, from tiny fragments to more or less complete

fabrics, is well represented. It "varies in texture from a

coarse variety, about the texture of burlap, to specimens
1

nearly as fine as our coarse unbleached sheeting." The

largest piece of cloth in the Arizona State Museum measures

50 b7 52 inches ; it is rather coarse in texture but tightly

woven from an evenly spun yarn.

The threads or yarns found in these loom cloths vary

greatly in diameter and amount of twist. Some are fine and

tightly twisted, some are coarse and tightly twisted, while

others have little twist. In most of the fragments of loom

cloth the warp threads are smaller in diameter than the

wefts and more tightly twisted. Since in weaving there is

more strain on the warps than on the wefts, it was logical

that the stronger cord should be chosen for the warp. The

fact that all cord was not made with a hard twist may per-

haps be attributed to a desire on the part of the weaver

to produce a soft -bodied fabric. The wefts, in such fabrics,

are flattened;whether this was done before weaving or is the

result of wear and pressure we cannot say.

Color design was not uncommon. Painting was frequent
.2

means to this end and the colors were red, black, and brown,

used individually or in combinations. Catalogue No. 3019 in

1. Cummings, Byron, "Textile Fabrics of the Cliff Dwellers"
2. Ibid.



the Arizona State Museum designates a small fragment of

cotton weaving in which brown was used the specimen is

also unique in weave. Both warps and wefts are of yarns

about equal in diameter and rather loose in twist. Unlike

any other cotton fabric seen by the writer, the wefts twine

in and out of doubled warps, entirely concealing them, as

in the fine cord sandals. A brown yarn was used to effect

a stepped- triangle design.

Dyed yarns were sometimes used, and in the Arizona

State Museum is an interesting; specimen in which white and

red yarns are handled as loom cloth, creating a minature

plaid in red and white. Dyeing a completed fabric in solid

color was common, and one instance of tie-dyeing is in the

Museum cited above. It is common loom cloth in which small

knots were tied and then dipped into a blue dye, leaving a

decoration of small circles in natural color.

Fabrics ornamented in what on cursory inspection seems

to be drawn. -work embroidery are well represented in the
are

collection. Fancy table linens in modern times ts frequently

ornamented by this technique, which requires simple loom

cloths that are subsequently decorated by drawing and sew-

ing up groups of warps and wefts, effecting perforations

in the fabric circular or irregularly square in shape which

can be arranged in geometric designs. The interesting fact

about these Southwest fragments is that no added element

(cf. definition of Embroidery, p.14 ) can be detected; the
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ornament was apparently effected during the weaving of the

fabric by suddenly changing the simple bobbin weave to a

wrap stitch, then terminating this to resume the bobbin

weave. We have no term for this weave. It is not known

in historic times, nor for prehistoric times elsewhere than

in the Southwest. It is to be hoped that the method by

which it was woven may some time be precisely determined.

Another small fragment also has the appearance of drawn

work, yet again no "drawing" threads can be detected. The

elements are exceedingly fine, and the greater portion is

woven in the conventional loom -cloth fashion, but there are

brief lines of open work for ornament. These, too, appear

to have been effected during the process of weaving; pairs

of warps were crossed at a given point and allowed to pro-

ceed in their new position; the crossing (as in gauze) pre-

vented the wefts from being beaten up compactly and the

open -work effect resulted.

Braiding was known, and cotton ropes and cords created

by braiding have been found in a number of instances. One

of the most elaborate products of this technique is what

appears to have been an arm -band. It was made from a flat

coarse yarn of cotton, and the stitches are similar to

the basketry stitch known as diagonal twill- stitch plaiting.

Perhaps the most interesting cotton fabric in the

Arizona State Museum is that pictured in Plate VIII. It

was, obviously, a sort of shirt -waist, and it is the finest
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piece of prehistoric weaving the writer has seen. Figure 1

pictures the front of the garment, Figure 2 the back; holes

for arms and head are evident. The back is frayed and

partly destroyed; the front is largely intact. It will be

observed that the design is not a simple one, and yet that

it is well planned and proportioned.

Technically, it is the most puzzling piece of textile

work known to the writer. McGregor, in his paper on "The

Cotton Industry Among the Ancients" labels it "knitting ",

which it almost certainly is not. If it is, Dillmont' s
1

"Enclyclopaedia of Needlework" , which professes to define

and illustrate every stitch possible in knitting, does not

include any weave essentially similar. By process of elim-

ination, it appears that it must have been made after the

manner of pillow lace. If so, it was made without aid of

needles of any sort. A multitude of elements were tied to

a rod or bar of some sort which was probably laid out flat

on the ground; then the elements were manipulated by hand,

the elements crossing and recrossing - some loosely, others

tightly - upon themselves as in pillow lace. The difficulty

of handling so many elements makes such a method incredible

to us. The problem in broad pieces of lace so made is one

of keeping elements already woven in one section from coming

apart while another section is worked on; however, if the

elements were laid out flat and kept heavy with moisture

1. pp. 251-308.
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during the weaving, it is conceivable that this garment may

actually have been done by the method suggested.

A brief statement of what is known of the preparation

of the cotton yarns used in Pueblo times is necessary. The

cotton indigenous to the American Southwest is termed Sea

Island cotton. It is known that cotton in the boll was

stored, as well as cotton separated from the boll, for it

has been uncovered in both conditions in several ruins.

Whether the cotton was carded by hand or with the aid of

some implement we cannot be sure, although small brushes

produced by binding twigs in bundles may have sometimes

been employed for this purpose. It is generally agreed

that the spinning the carded fiber was done in the man-

ner characteristic among the Hopi and Navajo today; that

is, attaching a few fibers to the end of the spindle (cf.

spindles and whorls in Plate IX, Figure 1) and rolling it

on the thigh or on the ground to produce a twist.

The vertical loom seems rather well established for

the Pueblo Period in the Southwest. Charles Amsden, in his
1

paper "The Loom and Its Prototypes ", shows ,that no large

fabrics (i.e. 50 by 52 inches) could be produced without a

true loom, and that the loom holes in the rooms of many

excavated pueblos indicate a vertical position. No true

shedding device is know in the prehistoric Southwest, al-

though the weave sword was probably often employed to

1. American Anthropologist, Vol. 34, No. 2, April -June,
1932, pp. 230 -231.
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facilitate separation of odd and even warps. The weave sword

was certainly used in beating up the wefts; also active in

such service was the type of implement pictured to the ex-

treme right in Figure 1 and that in Figure 2, Plate IX. A

similar comb -like article is used today by the Navajos to

keep the warps straight and clean, and to tuck the wefts in

place before beating them up soundly with the weave sword.



SANDALS

and Mocassins



CAVE PERIOD

Whether the skin sandal was known to the . early Southwest

peoples before the textile -craft sandal, we do not know. Cer-

tainly the evidence - which is now extensive - suggests that

the textile type preceded. That the textile sandal was non -

intrusive appears to be well established, for the evidence

presents a complete history of the craft. Its beginnings

are found in Cave Period remains.

The list of materials employed in Cave Period sandals

suggests a gradual refinement in the selection and manipula-

tion of textile elements. It is difficult to say which was

first used but our belief that traits proceed from the sim-

ple to the complex would favor either the bark strip or the

yucca leaves. On the basis of frequency, the bark strip

sandal is far behind, for its appearance is rare and frag-

mentary; this in itself does not preclude its place as pre-

decessor for its poor wearing qualities would soon make it

obsolete. Most of us feel that plaiting is a simpler weav-

ing technique than twining or wicker, and on this basis, the

bark -strip sandal may be pointed to as the earliest type.

On the other hand, the elements employed required more ef-

fort for preparation than those in the whole -leaf yucca type.
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The arrangement of the materials in the list below is

arbitrary:

Bark in strips
in loosely twisted cords of shreds

Yucca leaf whole
strips
crushed - sometimes with rudimentary

twist

Yucca fiber in cords of varying diameter

Characteristic of the Cave Period sandal is the square -

toed shape, the sandals having the appearance of a roughly

rectangular mat or pad whose dimensions were determined by

the maximum length and width of the foot to which it was pro-

portioned. The bark variety consisted simply of strips more

or less uniform in width, plaited together in the under -one-

over -two twill stitch. The strips wer6 woven in at an

angle to the border of the sandal and at the edge of the

sandal the strips turn and continue as elements in the

weave to their length. At the heel they are bent over and

locked back into the body of the weave. Plate XI, Figure 2,

"a ", illustrates a Late Pueblo sandal of the type; no whole

specimen from the Cave Period could be pictured. Its

extreme simplicity in execution will be noted at once.

The sandal of loosely twisted shredded cedar bark cord
1

is pictured in Plate 67 (c,d) of Bulletin 65. Shredded

cedar bark is a fiber of considerable softness but of little

strength, and while it could be readily twisted and woven

in damp condition, it produced an article poor in service.

1. Kidder and Guernsey, Bureau of American Ethnology.
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The warp consisted of cords of the same material, laid down

lengthwise to the sandal; the weft was a continuous cord

carried back and forth in a simple over -and -under weave the

length of the sandal, its ends tucked into the weave at heel

and toe.

The sandal of yucca leaf is far more abundant than the

above types. In an uncrushed condition the leaves were gen-

erally used for the diagonal twill plaiting described for

the bark -strip type. Plate X, Figure 1, "a & b", and Plate

X, Figure 2, "d & f" picture four examples of the square -

toed, yucca leaf sandal. The frayed out toe area of Figure 1,

"a", indicates the size of the leaf employed. The yucca

leaf is long, thin, and narrow, but not uniformly so; in

order to produce a weave with elements uniform in width the

leaf is folded in this specimen.

Figure 1, "b" (Plate X) is an example of the split leaf

type. The weaver chose to produce a weave of finer texture

and so split the leaves to the width desired. It will be

observed that the body is less compact and thinner as a

result, and that finishing -off the end was done with less

skill.

In Plate X, Figure 2, specimen "d" is a complete example

of the whole leaf type. It can be seen here that the weaver

begins at the toe end, carrying both ends of the elements

angularly back and forth to the heel where the ends of the

elements are locked in place by a sort of buttonhole stitch.
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The tie -cords (here of yucca fiber twine) are of a pattern

characteristic to many square -toed sandals; they consist of

loops along the border of the sandal, secured to the edge at

frequent intervals, which are laced over the foot by a free

cord which ties about the ankle.

Specimen "f" in the same Figure is a, child' s size made

from narrow strips of leaf, and unlike the previous example,

appears to be an instance in which the weaver began in the

body of the weave, carrying on the process in both direc-

tions and necessitating a finishing process at both heel and

toe.

An interesting type woven in a manner akin to wicker

work is exemplified in "c" of. Figure 1 and "e" of Figure 2

(Plate X) . The warps and wefts are of short lengths of

narrow leaves. Only two warps, as will be seen in 1, "c",

were employed, and in this specimen they were doubled. The

wefts are approximately twice the width of the sandal in

length; one end is placed above at the border of the sandal,

the leaf passes below the opposite warp, bends sharply and

returns above this warp to end under the point where it

started. The ends on the lower surface are frayed out to

afford padding. The weakness inherent in this weave rests

on the fact that the elements employed are not interlocked

and possess little warp to sustain them; this is counteracted

to a degree by the wicker -like stiffness of the elements and

by beating them up into a compact mass.

Plate XI, Figure 2, specimen "c" is another example of
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the same type of sandal; it comes, ho never, from the Late

Pueblo Period. It was taken from a cliff dwelling at

Navajo Mountain, and while it cannot be observed in the

photograph, its underside has the same cushioning of frayed

out ends as the specimens considered above. Its length

is ten inches and it varies in width from a minimum of two

and one -half inches at the heel to three and one -quarter

inches at the ball; it has a thickness of about 1 cm. The

variance in width is not to be credited to the weaver but

to the unintentional shaping which wear caused; this is

true of most of the yucca and bark sandals of the Cave

Period. The tie cord on this specimen represents a type

common in all periods, although it is here of yucca leaf

whereas stronger twisted cords were generally used. It

consists of a small loop at the toe end which encloses the

second and third toes, and a large loop attached to the end

of the heel through which the whole foot is passed and

which, during wear, encircles the base of the ankle. These

two attached loops are then held tightly against the foot by

a free element which laces through both of them and is drawn

up to desired tension.

Plate XI, Figure 2, "b", illustrates a splendid example

of the crushed yucca leaf sandal. Although on first glance

it does not appear so, it is technically a near relative to

the wicker types above. Four warps of crushed yucca leaf
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are laid out parallel and to the length desired for the san-

dal. Ribbons or bundles of the crushed yucca leaf are then

twined back and forth, over and under, in such a way that

the ends carry to the border of the sandal on the under side,

where they are fluffed out for padding. The under side is

shown in the photograph.

Sandals with six rather than four warps are also made

of crushed yucca leaf. The warps are usually of two leaves

each and these are ordinarily somewhat twisted. The warps

are held together at the toe and heel of the sandal by

knotting the ends, or elements of the ends of the leaves, a

process which may have been effected before weft insertion.

The toe end is usually wider than the heel area, due at

times to plan and at others to wear. The warp elements oc-

casionally are not clipped off or tucked in at the toe end,

but are allowed to project as a sort of fringe. In the

illustration of the specimen cited above this does not

occur.

The yucca cord sandal in the Cave Period is significant

because it marks the beginning of what is later to be a

highly developed textile craft. At its best in this period

it is far superior to the other types considered; the fibers

selected are prepared and manipulated with greater skill,

producing a more serviceable, more compact weave. The

coarser varieties are made from yucca cord throughout, and

generally have ten to fourteen warps which actually consist



of half as many lengths of cord looped at the toe tip and

their ends tucked back into the fabric at the heel with or

without first knotting them together. The weave is simple,

the wefts proceeding back and forth, over and under the

warps, one at a time. At the outer warps the weft often

makes a double w`. p before returning across the sandal, a

method which serves to thicken and strengthen the border

of the sandal. The wefts are cords of considerable length;

when terminated, they are tucked into the weave and a new

weft introduced.

The better examples of the yucca cord sandal are illus-

trated in Plate X, Figure 1. A finer weave is here illus-

trated and a greater number of warps employed. The respons-

ibility for this improvement lies in the weft cord, which

consists of some fiber of very small diameter. It is softer

and lighter in color than that of the cord definitely known

to be made from yucca, and its qualities permit string of

considerable strength and fineness. In Bulletin 65, Kidder

speaks of it as " apocynum ?", and in a later publication

removes the question -mark (13) . If it is apocynum it is

a fiber from the dog -bane family, but there is a possibility

that it may be from the root of the yucca. In any case, it

is a bast fiber, and one which has been expertly prepared

and twisted into an excellent yarn.

All of the specimens in Plate XI, Figure 1, are of the

square -toed variety. With the questionable exception of "a ",
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the heels are narrower than the toes; one would guess that

to effect this constriction several of the warps had been

eliminated as the heel was approached, but such is seldom,

if ever, the case. The wefts have simply been so handled

as to draw in the warps, causing them to lie more closely

together in the finished product. The heels appear rounded

in "b" and "0", a condition produced through wear; the

cords which tie the heel end to the ankle have helped to

shape this end to the foot. The three larger specimens

have all worn through at the heel and show lesser wear at

the toe area.

The small child's sandal has some sixteen warps, the

others twenty -four to twenty -eight, and the four represent

the average range (in warp number) of the finer Cave Period

sandal. The use of hair -cord for the toe -tie is worth

noting in the small specimen; such ties were not rare in

the Cave Period. It will be observed that the ties in "b"

and "c" were of strips of hide, and that those of "d" were

in part hide and in part heavy, two - strand twisted yucca

cord. In these three specimens it will be seen that the

toe end is finished off with a fringe of strips of hide,

a common practice in the Cave Period, and one probably in-

tended to add to the wearer's comfort and to protect the

toe area against wear.
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PITHOUSE PERIOD

The fibers remain the same, though the proportion changes.

Cedar bark shredded and twisted has proved unsatisfactory and

gradually disappears; as padding for sandals made with other

materials it remains. The yucca leaf, whole, split, and

crushed are present, but emphasis is now on twisted fiber

cords from yucca and apocynum (M) . It will be evident as this

section proceeds that pride in workmanship and ornamentation

account for this emphasis.

There is no change in the method of producing the plaited

sandals; weaves (simple plaiting and diagonal twill) and

methods of finishing do not vary from the Cave Period sandals.

The new shapes, round- and crescent -toes, influence the plaited

weave specimens less than other types, although an occasional

sandal has a somewhat rounded toe. Sizes of a number of

specimens measured were found to vary in length from 64 to

10- inches; the minimum width of the smallest was 2 3/8 inches,

the maximum width of the largest was 44 inches. On the in-

dividual sandal, the difference between minimum width (at

the heel) and maximum width (at the toe) was seldom more

than one inch, often a small fraction less.

The yucca leaf sandal with wefts of crushed bundles of

leaves also is still known. An interesting specimen of this

type is in the Segie collection of the Arizona State Museum:

it is tagged "Needaclpy Ruin Kiva I IV". It is of the square-
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toed variety, but, curiously enough, has a rounded heel;

another mark of departure is its dimensions, for it is

wider at the heel than at the toe, an exceedingly unusual

condition. It is 114 inches long, measures 3 inches in

width at the toe and 34 inches at the heel in the body of

the weave, but has a fringe -like border of frayed leaf ends

extending three -fourths inches beyond the body of the weave

the entire length of the sandal. The warps, which are of

lightly twisted coarse yucca fiber, are four in number and

measure 7 to 8 nuns in diameter. The warps are laid parallel

lengthwise in the sandal and the inner pair tied at the heel

end with a square knot. The outer pair are similarly tied

together and the free ends are used as tie -strings for the

heel. In position, then, the warps effect two elongated

horseshoes, one within the other: the wefts, which are of

bundles of crushed leaf, proceed over and under the warps,

crossing the sandal exactly three times, so that each elem-

ent inserted as a weft has a free end on each side of the

sandal. These free ends extend beyond the warps and con-

stitute the fringe referred to above.

Plate XII, Figure 1, diagrams the position of warps and

the progress of the wefts in the sandal. Though the illus-

tration does not produce the fact, the wefts are beaten up

tightly. The weave continues the same to the toe end where

the outside warps are frayed out; this in part served to

keep the wefts from slipping off. The tie strings are



Plate XII

i
( c((iGytilkl/l

(44111)1011 /i i t/n /t/q((/,(041 {0 al It ( ( ( ( ( (



-75-

equally important in preventing the toe end from loosening

and falling apart. Figure 2 of the same plate diagrams

their progress. The two elements or cords leaving the base

of the heel are the free ends of the knotted outer warps.

To these' is tied a short length of cord which passes through

the weft between the warps and reappears on the upper sur-

face, this is then knotted to a cord which passes through

the wefts to the under side, returns to the upper surface,

loops over the toe end of the sandal, and comes through the

sandal to the upper surface to knot with its partner, forming

the toe loop. The sandal is loose, coarse, . and pliant, and

has an average thickness of about i cm.

Sandals of a coarse, lightly twisted yucca cord are

common in the round -toed shape of this period. One of these

from the Se gie collection has six warps which are in reality

three cords which are laid out one outside the other and the

loose ends drawn together at the heel and tied in a square

knot, the three from each side acting as a unit in the

execution of the knot. Both heel and toe are round in shape ;

the specimen is 104 inches long and-3i inches wide at the

ball of the foot - due entirely to wear, for the sandal was

apparently woven uniform in width. The warps and wefts are

both of coarse three- strand yucca cord, the warps being about

4 mm in diameter, the wefts about 2.5 mms.

Plate XIII, Figure 1, illustrates the important features

in the sandal's construction. The position of the warps in
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the sandal and the manner in which they are knotted together

at the heel is shown in "a" ; these warp ends, now constituting

two three -strand cords then proceed along the sandal and, by

insertion through the fabric of the sandal, form the loops

of the tie strings as shown in "b". The tie strings of the

front part of the sandal are gone, but we may assume that

they were somewhat similar to those in Plate XII, Figure 2.

The progress of the weft is always over and under, back and

forth, in this specimen, but an interesting feature may be

noted at the toe end. That portion of the toe which con -

stitutes a half circle has its weft elements running like

radii, or in lines perpendicular to the tangent of the arc,

as shown in "c0 ; at the point where the arc fades into the

straight line of the border of the sandal, the weft pro-

ceeds in the conventional direction. Another but incidental

feature of the sandal is that a padding of shredded cedar

bark remains at the heel.

A slightly different type from the same collection has

four warps made up of two cords with their free ends secured

together at the heel in novel fashion. If we number the

warps, as in Plate XII I, Figure 2, "a",_1-2-3-4 from left to

right, then the loose ends are handled as follows: 1 and 4

are brought together and twisted about each other once ; 2

is carried over i and twisted into a two- strand cord with

4,. while 3 passes over 4 and twists continuously with 1.

The resulting cords made from the warps are used as tie-
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strings. The sandal is round at toe and heel and has a cen-

tral or greatest length of 9 inches. At its widest point it

is 4 inches, at its narrowest 3-.. The warps are of two -

strand cord 3.8 mms in diameter, and are more tightly twisted

than the wefts. The wefts, while they are also of two -strand,

are much thicker, being 5 mm in diameter; the individual

strands are practically without twist, while the two strands

are twisted together in exceedingly loose fashion. The tie

cords illustrate an interesting type. The two -strand cords

produced by twisting pairs of the warps together are carried

forward on the sandal, tucked through the fabric of the weave,

brought hack to the upper surface and knotted in a long free

loop; a cord of lesser diameter is used to loop around this

large loop and to wrap about the warp ends near the point

where they leave the heel. The toe loop is designed to en-

compass the second and third toes, and then ascend the foot,

where a free element (lacing string) holds it and the heel

loop in place by lacing them to the ankle.

We have discussed important types of the coarser san-

dals; those of fine cord, multiple warps, and unique weaves

with ornament in weave or color are more characteristic of

the period. It is possible that the coarser specimens were

as common, but scarcely more so, a fact which is significant

when it is realized the great amount of time and labor which

must have been required to produce the better specimens.

Most of these belong to the crescent -toed variety, but

a few are round -toed. An interesting example of the round-
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toed fine -cord sandal comes from the Segie collection. It

is frayed, and the heel has been worn through, but enough

remains to indicate the structure of the weave. Its toe is

round in shape and its heel is square; it measures, through

the center, 9 7/8 inches in length, has a maximum width of

3 5/8 inches and a minimum of 3 3/8. The semi -circular toe

area has an appearance different from that of the rest of

the sandal. The toe is of plain tight weave with the weft

running perpendicular to the tangents of .the arc, as in the

case previously considered (Plate XIII, Figure 1, "01).

The remainder of the sandal has a ribbed appearance above,

while below the weave is studded with small raised lines or

ridges; at the heel end are three exceedingly prominent

ridges extending across the sandal in parallel, equidistant

bars.

The wefts are of two- strand twisted apocynum ( ?) ; the

warps are of two -strand twisted yucca cord. They (the warps)

are twenty -four in number, arranged in the sandal as illus-

trated in Plate XIV, Figure 1; note that the central pair of

elements cross, and that none of the others do. The weave

of this semicircular toe area is over - two -under -one, a

method frequently pursued by the sandal weavers: the result

is that the upper surface has a greater abundance of weft

material (in ratio of two to one) and is consequently thicker

and softer. The wefts proceed as illustrated in Figure 2

of the same Plate, and approach the center only occasionally.
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One-half inch from the center the semi -circle was found to

have 116 weft stitches, while the outer border of the semi-

circle contained nearly 325, or about three times as many.

The weave of the toe area is diagramed in Figure 3, Plate

XIV.

The body weaves are four in number and are illustrated

in Figure 3. The two weaves "b" and "a" are the types found

where no raised pattern occurs; "a" is over -and- under, while

"b" is twisted over-and-under; in the first, the elements

are carried through the warps singly in "shed and counter -

shed" manner, in the second, two elements are carried through

the warps at the same time and are twisted a half turn be-

tween each warp. The other two weaves illustrated (d' is an

under- surface view of "d ") are those employed for the raised

patterns. The short lines of ridges are created with "c ",

in which one element is carried across the bottom surface of

the warps without passing between them and the other makes

a double wrap about this element between each warp. In the

illustration the warps have been separated in order to make

the weave clear; actually, the warps are so close together

that the double wraps completely obscure the element which

is encircled between each warp. The ridges are broken at

any desired point by proceeding with the same elements,

manipulating them as in "a" or "b". The continuous, prom-

inent bars across the heel of the sandal are created by what

appears on the surface ( "d' ") to be a three- strand braiding,
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but which actually involves four elements since, alternately,

one passes beneath each warp. This is the only instance in

which this type of ornament or structural detail was seen by

the writer, and it is a weave not easily executed.

These raised elements are referred to throughout this

paper as ornament, for such they almost invariably achieve.

That their origin may have been functional cannot be denied,

for they serve to prevent the bottom surface from becoming

smooth and slippery, but that the weavers quickly developed

this raised weave for relief decoration is even more evident.

The sandal under discussion may throw light on a certain

artifact found in remains of this period. It is known gen-

erally as the "Sandal board" or "last". No definite evid-

ence warrants the name, yet there is some reason to believe

that it did serve as a sort of loom on which sandals might

be woven. Some sandals are so constructed that the weaver

could merely have laid the warps out on the surface of the

ground and inserted the wefts. Others would have necessitated

little more than some method of tying down ends of the warps,

so that the wefts could be beaten up compactly. But the

round -toed sandal described above present certain difficulties

to so simple an explanation. Considering the number of warps,

the fineness and intricacies of weave, and the arrangement of

warps as shown in Plate XIV, it is difficult to understand

how the weaving proceeded through hand manipulation alone.

With the ends of the warps merely tied to some rod, it again
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appears that maintaining the semicircular toe -end warps in

position would have been almost impossible. With the use of

a sandal last, as illustrated in Plate XV, weaving could

proceed rapidly.

These sandal lasts are generally some six to seven

inches in width and ten to fourteen inches in length. They

are slabs of wood, some nicely rectangular, others crudely

so, and they are usually concave laterally. This concavity

would have facilitated insertion of the weft, if the use of

these boards as here postulated is correct. With the con-

cave surface upward the warps were laid out in the desired

arrangement. Then, as shown in Plate XV, Figure 1, cords

with a half twist between each warp were twined in and, as

in Figure 2, tied on the convex surface of the board. This

served to keep the warps properly spaced, and to keep them

free from the surface of the board, easing weft insertion.

This method could be duplicated at almost any number of

points along the warps. At the heel and the warps were

carried to the other surface of the board and, by means of

cords tightly knotted about the board and the warps, were

tightly :bound% in place (as shown in Figure 2) so that they

could not be pulled out of place during insertion of weft

into the toe area. Weft insertion then began and, as it

continued toward the heel, the twined -in elements could be

eliminated.
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This is, to repeat, speculation. No evidence, histor-

ical or archaeological, has revealed that these slabs of

wood were used for sandal looms, or that they should be

called "Sandal lasts". Further, the edges do not show wear

at given points, as one might expect if the slabs had been

continuously used and the cords holding the warps in place

had been tied at the same places along the board repeatedly.

On the other hand, the boards are obviously shaped by human

agency, they are smooth from handling or use or both, and

no other plausible use has been suggested for them.

The crescenttoed sandal, as a class, represents the

highest textile development of the prehistoric, Southwest, and
the peak in its development is reached in the Pithouse Period.

Figure 1 of Plate XVI represents the shape, as well as the

elaborate design; it also indicates, to the close observer,

that there are three sections, so far as design is concerned,

to the sandal. These vary in length, but they may be de-

signated as the Toe, Middle, and Heel areas. The specimens

in Figure 1 show only the upper surface, where design in

color generally occurred. Design through weave, which is

more interesting, occurs on their bottom surfaces, and these

are so complex, and vary so greatly from one to the next

that their nature may best be indicated by considering in-

dividual specimens. What follows, then, is a resume of the

special features in each of several specimens, the first
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two of which, being typical in complexity and design, are

described at some length. Analysis requires partial

destruction of the sandal, so fragmentary specimens are

considered.

CRESCENT TOED SANDAL - Catalogue Arizona State Museum

Descriptive: The sandal was worn on the right foot.

Since it is fragmentary, its exact dimensions are indetermin-

able. Most of the heel area is missing. The customary toe

loop remains, this consisting of a two -strand twisted cord,

in each strand of which are some 185 fibers. The sandal has

26 warps of three -strand yucca fiber cord, each strand bear-

ing about 40 fibers. The wefts are two- strand twisted cord

of apocynum ( ?), each strand being made up of 20 to 25

fibers. In the heel area there are some 25 pairs of weft

elements to the running inch of warp. The toe area is re-

inforced, with the upper surface smooth and full; the lower,

which is now badly worn, appears to have possessed a ribbed

surface. The back portion presents a ribbed upper surface

and geometrical relief underneath. About one and five-

sixteenth inches of weft material are required to give a

full length of one inch. On the basis of 25 pairs of weft

material to the inch of sandal length, a square inch of

this area of the sandal would then require, with every third

pair carrying an auxiliary weft element, about six feet of

yarn or cord for weft alone. The heel area of this specimen,

at a minimum, must have measured 3+ by 7 inches; the amount
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of weft material in this area alone would then amount to 147

feet.

Weaves : Back or Heel Area: Sixty pairs of weft were

carefully unravelled and tabulated. The weaves were of three

types, occurring in 1 -2 -3 order except where the raised ef-

fect was desired. The weaves are illustrated in Figure 1.

"A" diagrams the simplest type, the over- and -under weave.

"Al" demonstrates the border or outer -warp finish, which con-

sists in a single -wrap. "B" demonstrates the second type of

weave employed, the over- and -under produced with two elements

which make a half twist between each warp. "Bi" shows the

fate of one of the elements of "B" when the next warp cross-

ing occurs; it is cut off and tucked between the second and

third warps. "B2" illustrates the fate of the other element

in "B" ; it is carried across the top of the warps to help

the next pair of elements effect the raised pattern. "C"

is the third type of weave and the one in which the relief

decoration is produced when desired. Basically, the cross -

twining of "B" is employed but with the element "B2" present.

This "B2" element is carried across the warps and included

in the twining of the wefts in "C ", making their progress

more prominent than that of the elements in the other weaves.

When the ridge needs to be broken for sake of design, the

additional element "B2" is simply carried over - and -under with

one of the "C" elements until its service above is required.

If no further ridge or prominence is required along the path
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of the "C" elements, then the "B2" weft is cut off and

tucked into the body of the weave.

The toe area presents rather simple weaves, the wefts

passing back and forth continuously. In the area where the

warps are doubled the weave is the simple over-and-under;

in that small area at the tip of the toe where the wefts

are inserted through single warps, the weave consists of

an unpredicatable over - and -under -one or two warps at a

time, as shown in Figure 2, "b"; the border warp is usually

wrapped singly and the same warp is never dropped by suc-

cessive pairs of weft; otherwise no particular method can

be discerned.

Figure 3, "a" gives a lateral view of the tip of the

toe. It illustrates a method common in the crescent toed

sandal, and one which indeed may account for the crescent

shape. The warps are apparently stretched out in the desired

order and a point four or five inches from one end of the

warps chosen for the beginning of weft insertion. Some

sixteen or eighteen pairs of stitches are here inserted

and beaten up into a compact mass. This small section of

weave is then doubled and the weaving continues with the

warps now doubled. When the end of the four or five

inches of doubled warps is reached, the weaving continues

with single warps. The doubled warps of the toe area

effects a thicker fabric than that in the remainder of the
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sandal, a condition probably intended to add to wearing

quality and comfort.

The reason for this method of weaving is perhaps ex-

plained by Figure 3 "b". The doubling of the short sec-

tion of fabric might be effected over a cord staked out as

illustrated and serve, thenceforth, as a crude sort of

loom; the weaver could insert a weft, then pull on the

warps with one hand while beating up the weft with some

such implement as those illustrated in Plate IX, Figure 1

(extreme right) and Figure 2. The fact that the wefts

were inserted into single warps at the tip, and that there-

after they progress through doubled warps may account for

crescent would in-

crease, causing the narrower tip to bow in.

CRESCENT TOED SANDAL - Catalo ue No. 219 Arizona State Museum

Descriptive: This specimen measured 10 3/4 inches over

all. At the ball of the foot its width is 4 5/8 inches. The

width of the extreme front end (across the crescent) measures

2 3/4 inches ; the sandal length is 3/8 of an inch less when

measured from the middle of the crescent's arc. Twenty-five

warps of three strand yucca fiber were used for foundation.

The diameter of these is more varied than in some specimens

from this period, each strand consisting of from 25 to 45

fibers. The average number in the three - strand cord appears

to run between 90 and 120. The sandal is divided, so far

as appearance and style of weaving is concerned, into two
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sections; the toe area, with a length of 3 inches, and the

remainder - here called the Heel area - running to the end

of the sandal. The warps are used in pairs in the toe area

and the weaving causes a rather smooth surface on both upper

and lower sides. iThe upper surface of the heel area is

ribbed in appearance, the lower is decorated with geometric

relief in lines and triangles. The wefts are of two-ply

yarn or cord of apocynum ( ?) . Each of the two strands in

a cord consists of from 25 to 30 fibers. Twenty -two pairs

of these elements are required to fill a running inch in

the heel area, 24 pairs in the toe area.

The weave in the tip of the toe area - where the warps

have been handled separately and then the fabric doubled -

is the over -two- under -two twisted twine, as shown in Plate

XVIII, Figure 1. The remainder of the toe area, where the

warps are now doubled, is an unsystematic weave which oc-

casionally excludes a warp on the under side, never on the

upper surface. The five successive stitches shown in

Figure 2 are a characteristic sequence.

The tie -string in the toe area, as shown in Figure 3,

simply passes in under the wefts between warps. In some

specimens, the toe cords are passed through the wefts and

so concealed below.

The weaves of the heel area are of three types; simple

over -and -under, twined, and wrapped weaves. The styles

occur in the sequence indicated in Plate XIX, Figure 1,
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group 2 alternating with group 1. It will be noted that two

elements take part in group 1, while three are necessary for

group 2.

The method of finishing the heel is also shown in Plate

XIX. As Figure 2 attempts to indicate, the three bordering

warps of the sandal act as a foundation element in finishing

off the heel. They proceed along the back of the sandal, at

the point where wefting terminates. The other warps in the

sandal lie beneath this foundation and each in turn is brought

up, punched down between the end of the wefting and this

foundation, and brought back through, where it is cut off

and fluffed out.

Another sandal of the two -area type is interesting for

the finishing off of the heel and for its tie -cords. The

specimen has a length (through the center) of 9+ inches, a

maximum width of 31 and a minimum of 3 3/16. The toe area,

in which the over -two- under -one weave is used, is only

2 7/8 inches in length and has a thickness of 3.8 to 4.6 mms.

The remainder of the sandal has a thickness of 3 mms except

in those areas where the ridges occur on the under surface;

these ridges are caused by the double wrap weave already

discussed. The heel converges slightly, due to a tightening

of the weave, and has been drawn up in a manner common to

the Pithouse sandal. The heel is first finished off with

a button -hole stitch, but the outer two warps on each border

have been lef t ' free ; these outer corners are then drawn up
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and the, warps crossed over to the opposite corner where they

are tucked through the wefts in the manner indicated in

Plate XX, Figure 1, "a". The corners are held firmly in

position, three - fourths of one inch apart, forming a shallow

cup for the heel. The tie cords are attached as indicated

in "b" : that colored blue represents two -strand twisted

yucca cord of 3 -mm diameter, while the red is a 2.2 rams

apocynum ( ?).

Sandals in which the weaves are different in three

areas have already been referred to as common in this period.

Those pictured in Plate XVI, Figure 1, lettered "a" and "b"

belong to this class. Specimen "b" shows this most clearly,

and what we speak of as a ribbed appearance may be observed

in the partially decorated heel area.

A three -area sandal for which the weave types and heel-

finishing are diagramed in Plate XX, Figure 2, may be con-

sidered briefly: it is a thirty -two warp crescent -toed

sandal with a length of 94 inches and a maximum width of

3 5/8. It is divided into three areas, the toe area having

a length of 44 inches, the middle area 2 3/8, and the heel

portion 2 7/8. The warps are doubled in the toe area and

a thickness of 4 mms results; the remainder of the sandal

varies from 2.6 to 3 corns. The weaves of these three por-

tions are illustrated in Plate XX, Figure 2, "a ". Figure 2,

"b" shows the method of finishing the heel; the outer two

warps are left free (as in Figure 1, "a ") and carried to the

90555
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other as a twisted two- strand cords. Passing through the

opposite corners, strands part, one continuing through the

wefts and hooking into the fabric of the sandal border, the

other swinging back freely to be knotted with an element

. from the other side.

Plate XXI, Figure 1, illustrates the weaves in the three

portions of another three -area sandal. For comparative pur-

poses, the dimensions of the sandal are given: Over all

length, 94 inches, A to 4i inches wide, toe area 2i inches

long, middle area 2 inches, heel area 5. There are 32 warps

of three -strand yucca, and the wefts are of two -strand

apocynum ( ?) . The weaves are as illustrated in "a". The

method of finishing the heel varies from that shown in Plate

XX, Figure 1, "a" in minor respects. Three warps are used

on each side instead of two, and the resulting three - strand

cords are twisted upon one another between the tips of the

heel.

Figure 2, Plate XXI, illustrates the weaves in another

specimen and the decoration in relief produced by the double -

wrap weave of the heel area. The weave is interesting in

that the elements of design involved represent common types.

The patterns effected in sandals vary considerably from one

specimen to the next, but the elements producing the geometric

patterns are always the same: straight lines laid out to

produce stepped figures, squares or rectangles, diamonds and





and triangles. Plate XVI, Figure 2, pictures a specimen

with relief decoration effected with the favored double -

wrap stitch: the pattern consists of a series of recti-

linear scrolls.

PUEBLO PERIOD

The introduction of cotton appears to have brought

about a decadence in the sandal art. The fine cord sandal

of yucca and apocynum is found less frequently, though

sandals are still the standard footgear. There is, however,

an improvement in shape, which now corresponds more closely

to the contour of the foot. The characteristic shape is

known as the quarter -round toe and Figure 2, Plate XVI is

a good example of it. Slight variation of this shape oc-

curs when this arc was suddenly broken at the little toe,

resulting in what is termed a Notched Quarter -round shape.

An illustration of this will be found in Plate XI, Figure

2 "d".

It must not be thought that other shapes did not per-

sist, for the square, round, and crescent -toed sandals

were still produced: the quarter -round variety merely marks

a new development, not a clean transition.

The plaited yucca leaf sandal returned to popularity.

It was generally woven in the diagonal twill stitch (cf.

Plate X) and except that it was occasionally made in the

quarter -round shape it differs little from that of preceding



-92

periods. Tie -cords are the same, consisting either of a

small loop at the toe and a larger one at the heel, or of

small loops along the border of the sandal which were laced

with a free element.

Padding of the heel was effected by doubling the ends

of theléaves back on the upper surface and cutting them off

at points two to three inches from the finished heel border.

Reinforcements for the complete sandal were rare, but one

curiously designed specimen is in the Arizona State Museum

(Catalogue No. 1047) . It comes from a Cliff dweller site

in Nitsie Canyon. It is round -toed, 9- inches long and has

a maximum width of 4i inches, a minimum of 4. In effect it

is a double sandal, for the top consists of a previously'

woven plaited yucca leaf sandal some 4 to 5 mms in thickness.

To the bottom has been affixed a long strip of braiding

of crushed yucca leaf measuring 7/16 to 1/2 inch in width and

i cm. thick. This is coiled around to follow the contour of

the sandal (as shown in Plate XXII, Figure 1, "a ") and is

fastened to the plaited sandal with split yucca leaf elements

1/8 to 1/4 inch wide, which are woven in the length of the

braiding, appearing alternately on the surface of the

plaited sandal and in the ribs of braiding. This is shown

in "b".

The other types of untwisted yucca leaf were still being

made in this period, though both the crushed leaf and the

wicker (two warp) types seem to be less common than the whole
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leaf.. The fine -cord type, discussed at length for the Pit -

house Period, is illustrated in Plates XI, 2, "d", and XVI,

2; they are, as has been said, the same except in shape and

in the fact that they are proportionately much less abundant.

Plate XI, Figure 2, illustrates three interesting

specimens of different fibers. That lettered "e" is a

róund -toed sandal from Scaffold House in Segie Canyon. It

is 10 inches long and has a maximum width of 3t, a minimum

of 2 7/8. The warps are five in number and of yucca cord;

the wefts are of what is generally called feather cord.

Feather cord is basically yucca cord with feathers tucked

between the twisted strands and wrapped about the cord. The

weave is simple over- and -under. The heel strap - the only

tie -cord remaining - is a strip of cotton cloth.

To the right of it, lettered "f", is a type of sandal

even more rare. It is unusually large, measuring 11-k inches

with a width of 3i to 4 inches, andit is 1.4 cros in thickness.

The warps, of which there are five, are of coarse yucca cord,

while the wefting is made up of black hair and brown fur.

To make the list of materials in this one sandal complete,

it has tie -cords of skin, yucca, and of cotton cord:

The specimen to the extreme right, lettered "g" is part

of a mocassin, view from the side. The sole, which hangs

stiffly and at an angle in the photograph, is an ordinary

sandal of plaited yucca leaves. The upper part, which serves
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as a legging or stocking, has been partly burned away, but

seems to have had a length of about ten inches. This leg

portion of the mocassin is made from yarns consisting of

cotton and mountain sheep's wool where the white areas are,

and cotton, hair and fur where the brown portions are. The

colored areas are shown in the diagram of its reconstruction

in Plate XXII, Figure 2, "a ". The weave by which this leg

portion was effected is illustrated (in exaggerated dimensions)

in Figure 2, "b ". These mocassins, which are found in fair

numbers in this period, are always of the same general con-

struction noted above.
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The beginning of the textile craft in the Southwest dates

back to Archaic times, a period about which we have little in-

formation here but much elsewhere: this is an assumption, an

assumption based on the fact that primitive people in the

lowest stages of culture know something of cordage, or plait-

ing, or both. It is substantiated, too, by the excellence of

Cave Period basketry, an excellence derived in part from the

nicety with which the coiled technique was executed; and coil-

ing is not suddenly invented by a people ignorant of all

other methods of the textile craft.

The Cave people were familiar with the manufacture of

cordage, but what they made was thick, cumbersome, coarse.

Their descendants, the Pithouse people, effected certain im-

provements in their inherited art of basketry. In the realm

of spinning they did more, for they learned to make bast

fiber yarns soft, light and durable (of apocynum ?) , and fine

cords(of yucca) which were at once slender and strong. Fur-

ther, they discovered how plastic an art textile is, and took

advantage of this knowledge, combining artistic impulse with

functional requirement. Curiously, their most important

"functional requirement" was the sandal. The fact that

ornament on a sandal was not visible during use did not dis-

courage them: they lavished more time, more affection, more
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ingenuity on footgear than on all other articles of clothing

combined.

The Pueblo Period discovered cotton and the bast fiber

industry become less prominent. Coiled baskets were more

rare, but finely done. Other bast products continued, and new

ones were added, but none can claim great distinction. All

the uses to which cotton was put are probably not known, but

two types of ornamental weaves have thus far defied convincing

analysis, indicating that further recovery may demonstrate

a development technically not far behind that of Peru.

Omitting coiled basketry and ornamental weaves in cotton,

we must conclude that the textile art was otherwise decadent.

There are specimens which evidence greater technical skill,

but they are not in sufficient abundance to make the average

high. There is, too, a diversification of forms, but it is not

a healthy one, for it leads to such products as skull caps,

yucca plant baskets, the plaited sandal with the braid sole,

and the fur and hair cord sandal. All of these evidence

experimentation, but experiment levelled upon the unique

rather than upon the sound values; none achieves the struc-

tural or ornamental qualities found in Pithouse sandals.

In the main, the Pueblo weavers had become utilitarian,

which in itself may be a symptom of decadent artistry: the

facts lead us to believe that pottery had largely supplanted

textile as a medium of expression.

In the cultural history of the three periods, the sandal
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is the one conspicuous textile achievement. Not that the

Southwest coiled basket was inferior to that of other re-

gions, for it wasn't; but coiled basketry was made in many

parts of the world. The fine cord sandal, on the other

hand, is not known for any other region; it represents the

one trait whose inception and every aspect of development

belong to the Southwest.
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