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rAPTER I

INTRODUCTION TO THE STUDY

Revived Interest in Handicrafts

In the United States a revived interest in crafts has

come about as a result of the increased leisure time of its

citizens. Seeking an escape from the mechanized world and

a release for taut nerves, many persons have found in craft

work a satisfying hobby. Not content with understanding

merely the mechanics involved, the enterprising ones have

set about gathering nearly forgotten historical and tech-

nical facts. This newly awakened interest in folk arts has

given impetus to a movement to preserve the folkways, where

they still exist in remote districts, and to encourage their

growth. The efforts at reviving these handicrafts have been

successful, not only in achieving the creation of articles

of genuine artistic value, but also in the creation of

richer and happier life patterns for the people who engage

in them. The Government of the United States, recognizing

the social and economic value of handicrafts to such groups

as the Southern Highlanders and the Indians of the South-

west, has established through the Works Progress'Admin-

istration many craft projects. These offer an opportunity

1
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for persons wlith ability and initiative to engage in craft

work.

Lack of Information on Vegetable yes
in Plains Region

One WPA craft project is in operation at Lubbock, Texas,

under the direction of Grace Hill. Among the handicrafts

rhich are taught at this center are spinning, weaving, and

vegetable dyeing. This is one of the first experiments of

any breadth to be made with vegetable dyes of the Texas

Plains region.

1To document exists which records the use of plants as

dye sources in the Plains country. Doubtless there were a

few inventive souls, wives of ranchers or nesterss" ho

depended on materials at hand for their dyes. However, it

never occurred to them to write down their findings. They

may not have known even the names of the plants they used.

But the country settled quickly and there was no need to

continue to dye one's own cloth when commercially dyed

materials could be bought at the general store.

The Indians that roamed the Panhlandle must have used

indigenous plants for dyeing cuills and staining leather or

wooden objects. What they used for dyes or how they used

them is not known. No study was made of the Indian cultures

which flourished here at the time when they were still in

existence; because of this, all knowledge has been lost,
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Only recently, with the introduction of spinning and

weaving, has a need been felt for vegetable dyes and in-

formation concerning dyeplants. So much interest has been

stimulated in vegetable dyeing in the Lubbock weave shop

that, according to Grace Hill, the women come in with arm-

loads of plants, anything they can find, to make experiments

in the dye pots. Relatives from East Texas send them well-

known dye-producing barks"which they bring to the craft

center to use. It is unnecessary to depend upon plants of

other regions for dyestuffs. The Plains country produces

a wealth of dye plants for those who wish to find them.

Geographical Scope of the Study

To limit the geographical scope of this study, it was

necessary to define the Plains region. It seemed logical

to use, as the field of experimentation, that part of Texas

which coincides with Plant Area No. 7, Plains Country,

mapped in Catalogue of the Flora of Texas1 (Fig. 1,p. 4).

This region extends from Clay County on Red River south to

Coleman County, west to the Pecos River, and north along

the state line to include the Panhandle. By use of this

particular circumscription, every dye-producing plant could

be checked to verify its presence in the Plains country;

lg. L. Cory and H. B. Parks, Catalogue of the Flora o.f
Texas, Texas Agricultural Experiment Station, A. & M.
College of Texas, Bulletin No. 550, p. 2.
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1. Timber Belt 4. Blackland Prairies

2. Coastal Prairies 5. Edwards Plateau

3. Rio Grande Plains 6. Trans-Pecos Area

7. Plains Country
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for the catalogue, after the name of each species, indicates

by a number the plant area in which the plant may be found.

Procedure for Compiling a List of
Dye Plants and Recipes

In order to initiate this study, it was necessary to

compile a list of plants which have been used as dye sources

in early, as well as in modern, times. Each plant was

checked by the catalogue to confirm its existence on the

Plains. The investigation was facilitated by keeping a

record of the botanical name of the plant, the common name

or names, its habitat, the part of the plant which produced

the dye, the color of the dye, and, last, all references to

the plant as a dye source. In instances where the plant

did not occur in Texas but closely related species did,

the first plant, marked by an asterisk, was listed and the

related species were listed also. As the plants of this

list could be gathered, they were tested to establish their

actual value.

The first dyes were probably of vegetable origin, dis-

covered by accidentally staining the clothes with the juices

of fruits or plants. Charles Pellew in his book, Dyes and

Dyeing, states that ". . . in the Bible we read of 'garments

dyed in the blood of grapes.'" 2 As there are at least

Charles Pellew, Des and aying, p. 22.
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twenty species of grapes growing wild in Texas, six species

to be found in the Plains region, this dye source was re-

corded and the listing was begun.

Another early and well-known vegetable dye is indigo.

This dyestuff is obtained from the plants known as Indigo-

ferae. These plants occur in many widely separated coun-

tries, as India, Java, and South and Central America, where

they "have been cultivated for hundreds, if not, indeed,

thousands of years, and used for dyeing."3 The same dye-

stuff, in an impure form, occurs in a plant known as woad,

which has been used in Western Europe since early times.

According to Pellew, Caesar found the Britons using it to

dye their bodies blue. A paragraph in "Notes of the Past

and Present" found in the magazine Hobbies also makes this

statement: "The Roman Pliny . . . mentions it as 'an herbe

with the juice whereof the women of Brittaine annoint and

die [sicj their bodies all over.'" The importance of the

plant is emphasized by Leix when he writes 
that "it was the

mast used dye of the Middle Ages." 5  The botanical name of

woad is Isatis tinctoria. On consulting the .Catalogu of

3Ibid., p. 23.

4"Notes of the Past and Present," (author not given),
Hobbies, XLVI (July, 1941), 54.

5Alfred Leix, "Dyes of the Middle Ages," Cia Review,
I (September, 1937), 19.
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the Flora of Texas,6 it was found that five Indigoferae

grow in Texas, including the Indigofera tinctoria, which

is the one most widely used as a dyeplant. None of these,

however, occurs on the Plains. No species of Isatis is

recorded as growing in Texas or, for that matter, in the

Rocky Mountain Area of which West Texas is a part.7

Madder root furnished the popular red dye of the

Middle Ages; although the animal dye, Tyrian purple, was

still obtainable, it was prohibitive in cost, Madder

belongs to the Rubiaceae and is known botanically as Rubaia

tinctorum. The genus Rubia is not listed as occurring in

Texas.

Cutch, or catechu, is an Asiatic dyewood of the Acacia

family which produces browns. It came into use in Europe

after the expansion of trade to the Orient. There are

fifteen species of Acacia growing in Texas, five of which

are found in the Plains area.

Yellow dye was obtained by Europeans in the Middle Ages

from the yellow flower of the crocus and was known as saffron.

It was extracted from weld, the botanical name of which is

6Cory and Parks, . _cit.

7 John X. Coulter, New anual of Botany of the Central
Rocky mountains, revised edition, consulted as an authority
for Rocky Mountain Area.
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Reseda luteola. The one Resedaceae found in Texas is Ohi-

gomeris linifolia.

Fustic is another yellow dyestuff that was used first

by the Indians of the Americas and later introduced into

Europe. Its botanical name is Chlorophora tinctoria, ac-

cording to Furry and Viemont,8 though Parnell lists it as

Morus tinctoria.9 Neither name is found in the Catalogue

of the Flora of Texas. 1 0 Nevertheless, a moraceous tree,

bois d'are (Maclura pomifera), a well-known dyewood, is

listed.

Another ancient dyewood from the Americas is logwood,

or brazilwood. It is the wood of a caesalpinaceous tree

known as Haematolon CMpechianum. Other dyewoods of the

same genus are Caesalpinia fraziliensis and C. coriaria.

The twisted pods of the latter were used by the Aztecs for

making a black dye, and, according to Safford, this plant

is the cascalote (Aztec, nacascolotl) which is the source of

commercial tannin.11  Though there are no Caesalpinaceae

8 Margaret S. Furry and Bess M. Viemont, _Home Dyeing
with Natural Dyes, U. S. Department of Agriculture,
Miscellaneous Publication No. 230, p. 18.

9Edward Andrew Parnell, A Practical Treatise onP yeing
and Calico Printing, p. 69.

1 0 Cory and Parks, 22. cit., p. 38.

11W. E. Safford,"Flower Paint of the Aztecs," Scientific

American Survey, LXXXVIII (1919), 350.
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listed in the Catalogue o fthe Flora of T H. B. Parks,

Chief of the Division of Apiculture, Texas Agriculture Ex-

periment Station, and co-author of the catalogue, writes:

The Indians of central Mexico have a capul
niger which is brazil Ehrazilwoodj, Condalia
obovata. From this plant the Indians obtain
both black and red-brown dye. This tree if 2 very
close kin to the haematoxylin of commerce.

Besides the plant Condalia obovata, mentioned by Parks,

C. obtusifolia is also found in Texas.

Persian berries, or the berries of Avignon, were used

for dyeing, especially for dyeing silk. They were a common

article of trade even during the nineteenth century. The

botanical name is Rhamnus infectorus. There are five

Rhamnaceae in Texas, among them Indian Cherry and Tree

Buckthorn. None of these, however, is found in the Plains

area.

A summary of this investigation of commercial vegetable

dyes shows that only one species, that of Indigofera tinc-

toria, is indigenous to Texas, although it does not occur in

the Plains region. Nevertheless, there are species of the

same genus as cutch which grow in the Plains country. These

are Acacia Greggii and A. Wrightii. Then there is the

moraceous tree, bois d'arc, which is close kin to the fustic

of commerce, and Condalia obovata and C. obtusifolia, which

are members of the same family as the commercial logwood.

1 2Personal letter, October 9, 1940.



10

A study of the dyeplants of the Southern Highland

people proved more productive, for the plants in use by

them are largely native to the region and may be found

over a large portion of the United States. These people

have experimented with the plants at hand, and, with the

exception of indigo and madder, depend on native plants

altogether for their vegetable dyestuffs.

Much information can be found on vegetable dyeing in

the Southern Kountain region. There are such comprehensive

studies as Allen Eaton's Handicrafts of the Southern _Lh-

lands and Frances Goodrich's ountain Homespun, as well as

A Book of Hand-Woven Coverlets by Eliza Calvert Hall, Viner

has made a compilation of dye recipes called "The Saluda

Book of Dyes"13 from which some formulae for mordants and

several dye recipes were taken, Other information came from

pamphlets published by different craft centers and schools.

Sarah Dougherty of the Shuttle Crafters, a handcraft group

of Russellville, Tennessee, sent some of her recipes by

letter.

There are at least seventy-five plants of the region

which are used as dye sources. The standard ones, however,

13Wilmer Stone Viner, "The Saluda Book of Dyes," un-
published manuscript. A typewritten copy of the manuscript
was lent the writer ty Rudolph Fuchs, Assistant Professor
of Art, North Texas State Teachers College, Denton, Texas.
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are walnut bark and hulls which yield tans, browns, and

blacks; sumac leaves and berries which give tans and grays;

barks of red maple, chestnut, hickory, sycamore, sassafras,

and butternut which produce colors ranging from yellow to

red brown. Oak bark is used to produce green. Hall gives

the recipe in the exact words of the mountain woman from

whom she obtained'it: ". . Git black jack or black oak

and bile it right good and put in a little piece of alum.

This makes the prettiest green, mighty-nigh, that ever

wa, ,14
was.'

Twenty of the seventy-five dyeplants of the Southern

Highlands may be found in the Texas Plains area. Either the

exact species occur or closely related ones. The list in-

cludes black walnut, sycamore, sumac (Rhusgpjjallina) plum,

broomsedge (Andropogon sp.), coreopsis, sneezeweed (Helenium

sp.), oak, pecan, willow, bois d'arc, pokeberries, sorrel,

dock, goldenrod, sunflowers, marigold, privet, and sassafras.

The last two are not native to the Plains, but are easily

obtainable. Numerous recipes for many of these dyes were

collected. Twelve recipes alone were found for dyeing with

walnut bark and hulls.

Thile information on dyes and dyeplants used in the

Southern mountain region was plentiful and easily collected,

14Eliza Calvert Hall, A Book of Hand-Woven Coverlets,
pp. 48, 49.
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the opposite was true of the dyestuffs used by the Plains

Indians and those of the Southwest. Although, eventually,

the material collected probably exceeded that of the High-

land region, it was more difficult to get; the sources were

more obscure; and bulletins, because of their scarcity, were

harder to acquire. The information was of two natures:

reports made in the latter part of the nineteenth century,

when the vegetable dyes were falling into disuse, by schol-

ars who were seeking to preserve data on the Indian cultures,

and pamphlets and bulletins published recently for use in

Indian schools where vegetable dyeing is being revived.

Early references came mainly from Bureau of American

Ethnolgy Reports. One came from the Smithsonian Institute

Annual Report, 1891. The most comprehensive list of dye-

plants used by the Indians came from two bulletins published

by the Denver Art Museum.15  They tabulate dyes, stains, and

paints according to the color of pigment, scientific name of

the plant, common name, part of the plant which gave the

pigment, object colored, and the tribes which used it.

In a number of instances the dyeplants used by the In-

dians and the people of the Southern Mountains are the same.

This, of course, is due to the fact that many recipes came

15lndian VegetableW _e$ Part I, Department of Indian
Art, Denver Art Museum, No. 63, pp. 50-52. Indian Vegetable
Dyes, Part II, Department of Indian Art, Denver Art Museum,
No. 71, pp. 82-84.
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directly from the Indians to the early settlers and were

incorporated into their culture; likewise, ingenious and

experimental people, working with dyeplants in the same

plant area, are more than likely to find the same dyeplants,

especially the most obvious and satisfactory ones. Thus we

find the Indians using sumac, oak and walnut for producing

many of their dyes.

One recipe for dyeing wool black with sumac leaves is

given in a report by Washington katthews.16 The twigs and

leaves of the sumac and branchlets were put in a pot with

some water. This was boiled five or six hours. Some native

yellow ochre was reduced to a powder and roasted over a fire

until it became a light brown. Then it was combined with

an equal amount of pinon gum. It was returned to the fire

where it grew first mushy, then drier and darker, until it

was reduced to a black powder. The mixture was than put in

with the sumac. The tannic acid of the sumac combined with

the sesquloxide of iron in the ochre to produce a blueblack

fluid in which the wool was dyed. It may be noted that the

Indian depended upon the materials about him to furnish a

mordant, while the Mountain Highlander was able to obtain

his chemicals from traders or stores.

16Washington Matthews, "avajo Weavers," Third Annual
Report of the Bureau of American Ethnology, 1881, p. 377.



14

The colors originally used by the Navajo weavers, ac-

cording to Matthews, were yellow, reddish, and black. Later

indigo was introduced by way of exico, as were cochineal

and brazilwood. Cochineal was supplemented by the use of

byeta cloth. This was a commercially dyed fabric intro-

duced with the Spaniards.17  It was usually red, though blue

]2Meta could be bought. The Indians unravelled the yarn and

wove it into the blankets.

The yellow dye of the Yavajos came from the flowers of

2hsothamnus Bigelovii, or rabbitbrush. The recipe for

this dye, while quoted in many places, comes originally from

the report of Matthews:

The flowering tops of Bielovii aveolens
Lryhasothamnus fjielovii A. Gray are boiled for

about six hours until a decoction of deep yellow
color is produced. When the dyer thinks the
decoction strong enough, she heats over the fire
in a pan or earthen vessel some native almogen
(an impure native alum) until it is reduced to
somewhat pasty consistency; this she adds
gradually to the decoction, and then puts the
wool in the dye to boil. From time to time a
portion of the wool is taken out and inspected
until (in about half an hour from the time it
is first immersed) it is seen to have assumed
the proper color. The work is then done. The
tint produced is nearly that of lemon color. 1 8

The Navajos used dock root to achieve a yellow or an

orange dye. This plant is knovm botanically as Rumex

17 Charles Avery Amsden, Navaho Weaving, . 140,
18Vlashington Matthews, "Navajo Dye Stuffs," Smithsonian

Institute Annual Repo rt,1891, 614.
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&ymenosepalus. To the Spanish Americans it is cafaigre.

Since this root contains a large amount of tannin, it was

used also in preparation of leather.

The reddish color that Washington mentions as one of

the first Navajo dyes was obtained, undoubtedly, from the

roots of Cercocarpus argenteus, mountain mahogany, or palQ

duro. The rich red-brown moccasins worn by the modern

Pueblo Indians are dyed with this wood.

Publications on vegetable dyes, to be used as hand-

books by the Indians in schools and crafts centers, are

numerous but hard to procure. Some that were acquired and

have proved most useful are Navajo Native ts by Bryan and

Young, "Vegetable Dyes Bulletin" by Sewell and lforrow, and

A Practical Study of the Use of the Natural Vegetable Ies

in New Mexico by Mela Sedillo Brewster. These offer ex-

cellent recipes and give detailed information on plants and

dye preparations.

In the "Vegetable Dyes Bulletin" an excellent Swedish

method for dissolving indigo is given. Using this method

an indigo extract is made which can be bottled and kept

indefinitely. It is simpler than the hydrosulphite vat

method and preferable to the early method of using fermented

human urine as a solvent for indigo. Concerning the latter

practice, Se' ell states that "one factor which caused the



disuse of all vegetable dyes was the fact that the method

of dissolving indigo was disagreeable."19

Besides offering better ways of using old dyestuffs,

these booklets offer new plants and new recipes which have

been found to be dependable. As in Na Native Les,

Nonabah Bryan gives her own discovery of dyeing yarn rose

by fermenting the prickly pear cactus fruit and the making

of green by first dyeing the yarn yellow with sagebrush and

later putting it in a black afterbath dye water.

Reichard offers numerous plants which are used by the

Iavajos.20 With these plants and those collected from the

references already mentioned, a list of thirty-four more

dyeplants of the Plains region was appended to the com-

pilation. This investigation added appreciably to the

list of plants with which to experiment.

There are, besides material on vegetable dyeing of the

Southern Highlander and Southwest Indian, certain other pub-

lications on this subject. The most notable of these is

the standard work, Home Dyeing with Natural Dyes, by Mar-

garet Furry and Bess Viemont, published by the Department

of Agriculture. It is the answer to the widespread interest

19Brice H. Sewell, Mabel borrow, and Delores Perrault,
"Vegetable tyes Bulletin" (New Mexico Department of Voca-
tional Education, January, 1934), p. 2. (Mimeographed.)

20Gladys A. Reichard, NavaJ2 qShpherd and Weaver,
p. 45.
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in this handicraft and to the demand of state and federal

relief projects for reliable information, Standard tests

were made by the Bureau of Home Economics and a manual of

dye recipes was evolved. The dyeplants used are those

common to most of the United States. Besides the native

plants, commercial dyewoods, and dye extracts were used,

such as cutch, logwood, fustic, indigo and madder, quer-

citron, and osage-orange extract. This bulletin was a

valuable one because it gave some standard methods which

might be used in the experimentation.

There have been other publications by various State

Extension Services which attempted to do for one region

that which Furry and Viemont had done for the entire coun-

try. That is, they attempted to give standard tests to

native dyeplants and record the results for the people,

mostly in rural communities, who were interested in the

home craft of vegetable dyeing. Among these bulletins are

"The Use of Natural Dyes in Home Crafts," arranged by

Azalea Sage, and published by the Oregon State College

Extension Service; and manuscript, titled "Scrap Book--

A Record of Lyeing with Natural Dyes--Beginning September,

1935," by Isadora Williams, Assistant Extension Economist

of the Tennessee Extension Service. Another one is "Home

Made Dyes" by Bernice Claytor, Extension Specialist in Home

Improvement of the Texas Extension Service.
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Bernice Claytor, who became interested in the study,

gave the writer permission to use her entire file on vege-

table dyes and it was through her that the mimeographed

bulletin, "Dye Plants of Texas," was obtained. The author,

H. B. Parks, has lived in Alaska, in western North Carolina,

and in southern Texas among the Spanish-Aztec people. The

natives in all these regions use indigenous plants as

sources of dyes. In the introduction to this publication,

he writes:

It is for . . . experimenters that the follow-
ing list of plants known or supposed to be valuable
in dyeing is given. It is hoped that those inter-
ested in this work will try other pla9 {s, as doubt-
less many other sources of dye exist.

Method of Securing Plants and
Identifying Them

Parks learned of the initial experimentations of this

study and became interested in them. When he was written

for some bit of technical information, he not only gave the

information, but offered to secure the species of plants

needed in the experimentation. He sent most of the plants

used in this investigation and identified the plants gath-

ered by the writer, thus assuring reliability of plant names.

2H. B. Parks, "Dye Plants of Texas" (Texas Agricul-
tural Experiment Station, A. & l. College of Texas,
January 14, 1937), p. 1. (Mimeographed.)



19

Time Involved in Study

The actual dyeing experiments were carried on over a

period of twelve months. Not only did the work itself

require that amount of time, but the fact that many of

the plants were seasonal made it compulsory. During the

summer of 1940 flowers such as coreopsis and marigolds

were used. Wild grapes and elder berries were gathered

and boiled in experiments. Later goldenrod, sunflowers,

bitterweed, and prickly pears were used. Barks and dried

leaves, gathered in the fall, furnished the bases of ex-

periments during the winter. In the spring, flowers and

plants were used that had not been gathered the summer

before.

Standardized Methods of Dyeing

Earlier in this chapter mention was made of a stand-

ardized method of attacking the dyeplants. Such a method

not only expedites matters but makes the results more pre-

dictable. After experimentation it was found that the

methods given in Home Dyeing with Natural Ie22 using

alum and chrome as mordants, were satisfactory. A method

using tin as a mordant was evolved from the processes

employed by Furry and Viemont and recipes given by Viner

in "The Saluda Book of Dyes." The material to be mordanted

2 2 Furry and Viemont, p. cit.



20

was boiled an hour in the chrome, alum, or tin solution.

This mordanting is done before the dyeing takes place. A

sample of each material mordanted with alum, chrome, and

tin, respectively, was put into the dyebath which had been

prepared. They were marked by a series of notches to

identify them when the dyeing process was complete.

Fuller explanation of these methods will be given in Chap-

ter II, in which mordants and mordanting are discussed.

Later, when it was learned from Grace Hill2 3 that boiling

material for a long time in the dyebath would set the color,

a piece of unmordanted wool was placed in the dye pot also.

After the swatches had been dyed, they were washed, dried,

and placed in envelopes. The envelopes were marked with

the name of the dyeplant, the mordants used, and the date

of the experiment.

Range of Colors Obtained

The color range of the dye from plants of the Texas

Plains is rather limited. The earliest experimenters, the

Indians of the West, had no good, dependable native reds and

blues with which to dye wool. Although Amsden in his book,

Navaho Weavir , quotes the Ethnologic Dictionary:

. . in former years the Navaho had a native blue
made from a kind of blue clay which was pulverized

2 3 Grace Hill, Director of Professional Projects, Works
Progress Administration, Lubbock, Texas.



and boiled with sumac leaves to obtain a mordant.
Later this was entirely superseded by indigo
obtained from the Mexicans, 2 4

Reds, the few obtained from berries and prickly pears, were

fugitive, often turning purple with age. So it is not sur-

prising that a scarcity was found in red and blue dyes. The

only clear, deep red achieved in this study was obtained

from poke berries (Plate XXXII, f). A rose or pale pink

was produced by prickly pears (Plate X, b). Blues came

from elder berries (Plate XVII, c) and wild grapes

(Plate XVIII, c) with the use of a tin mordant. A blue

black came from the berries of the woolly buckthorn

(Plate X, a). An olive green was achieved from silverleaf

nightshade with an after-dye mordant of copperas. A light

dull blue green was produced by the berries of the woolly

buckthorn (Plate IX, e, f) and by elder berries

(Plate XVII, a, b), using chrome or alum mordants. An

intense yellow-green was secured from the dyewood, algerita,

by using an after-dye mordant of bluestone. Grays were

numerous, both cool and warm ones. Browns ranged from rich

reds to light golds. Beautiful yellows and oranges and tans

can be achieved with little effort. A wide range of colors

is not necessary to the artist. Often the most effective

4FranciscanFathers, St. Hichaels, Arizona, An Ethno-
logic Dictionary of the Navalo language, p. 232, quoted in
Amsden, 92. cit., p. 90.
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color combinations are the simplest. With the grayed yel-

lows, greens, and rich bark browns the experimental weaver

has an endless field for creative work.

Characteristics of Vegetable Dyes

Vegetable dyes have a very definite value for the

artist-weaver. "They possess character and individuality

not often found in the commercial, manufactured dyes."25

And "it is practically impossible to obtain, with the

modern commercial dyes, the rich, lustrous colors which

are found in the old vegetable dyed pieces."26  The colors

secured from plants have a subtle relationship that com-

mercial dyes lack. For this reason harmonious color com-

binations are not difficult to achieve. This is the reason

Grace Hill gives for scaling her yarns dyed with commercial

dyes to the colors she produces with vegetable ones.

There is an unfounded belief that vegetable dyes have

a light fastness which commercial dyes cannot duplicate.

Vegetable dyes do fade; some, of course, are more fugitive

than others. Nevertheless, there is one fact about the

fading of the two kinds of dyes which gives an immense

advantage to natural dyes; that is, "when they fade, they

2 5 Ernest Lyckman, "Wool Work and Weaving Clubs" (New
Mexico Agricultural Extension Service, New 1fexico College
of Agriculture and Mechanic Ars), p. 8. mimeographed. )

26 oewell, Morrow, and Perrault, p~p. _cit., p. 1.
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still bear a definite resemblance to their original color,

often becoming grayer and more beautiful without losing

their character; while a faded synthetic dye usually bears

little resemblance to its original tone."1 27

A quality of vegetable dyes which will intrigue the

investigator is that the results are unpredictable. Slight

variations in mordanting of the material will cause the dye

to produce different colors. For instance, yarn mordanted

at one time and wool fabric mordanted at another will assume

colors of different value or intensity when placed in the

same dyebath.

The season of the year has something to do with the

results. An English dyer on the island of Athos tells of

an experiment he made to determine the effect of the seasons:

I took the root of the strawberry arbutus
(A. Unedo). Part of it was a rich cherry pink,
part was white. The pink part produced a won-
derful old rose dye soft as the rose of Bokhara,
delicate, yet absolutely durable. This was in
the autumn, which is the season of fruiting and
flowering. The white part of the root produced
no colour. I steeped unboiled roots in water
for several days. The result was the same, a
fine old rose, with a hint of grey powdering it.
In the spring I tested again. The result was
light pink. In the spring the result of steeping
the roots was grey, but grey with a rose blush
to it. . .

27 Allen Hendershott Eaton, Handicrafts of the Southern
Highlands, p. 135.
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The next year I tried again during the s ge
months, but the results were quite different.

In an experiment with the plants of the Texas Plains

region conducted in 1940, the flowering tops of the broom-

weed (Gutierrezia microeflhalu) were gathered on the

twenty-second of September. A dyebath was made from the

flowers, and swatches of wool mordanted in chrome, alum,

and tin were boiled in it. The colors obtained ranged

from light yellow to dull brass (Plate VIII, c, e;

Plate IX, a). On October 26th, using material mordanted

at the same time as that of the first experiment, another

test was made, Broomweed flowers were gathered and a dye

bath made. Following the same procedure employed in

September, the material was placed in the dyebath and

boiled for the required length of time. The colors pro-

duced were deeper and darker in value than those obtained

in September (Plate VIII, d, f; Plate IX, b). They ranged

from brilliant orange to dark orange-yellow.

The locality from which the plants are taken has an

effect on the dye produced. Grace Hill of Lubbock used

the fruit of the silverleaf nightshade, or bull nettle, to

produce a light dull blue-green. She employed no mordant.

The fruit gathered from plants near Amarillo produced a

'I.Y. K. (initials only given), "Adventuring in
Weeds," BlackwoodIs Magazine, CCXII (April, 1939), 488- 489.
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light yellow. It was only by the addition of copperas to the

dyebath that a green was achieved (Plate XXVII, b, c, d, e).

Because of the scope offered by different mordants, the

effect of the seasons, and the variableness of the plant

itself, there is an unimagined variety in the colors which

vegetable dyes will produce. For the interested craftsman

vegetable dyeing offers a field for a lifetime's work.

Summary

In summarizing the foregoing material, it becomes

evident that there are many plants to be found in the Plains

region of Texas which will produce, or are purported to

produce, dyes. Over a period of a year, sixty of these

plants were gathered, identified, and subjected to standard-

ized tests. A wide range of oranges, yellows, tans, and

browns resulted from these dye experiments. One red and a

few blues and greens were achieved. With such a range as

this, it is apparent that vegetable dyes have many possi-

bilities. They are of value to the craftsman-weaver because

of their richness, variety, and pleasing relationships;

likewise, these characteristics, as well as their cheapness

and accessibility, make them valuable to the rural craftsman.



CHAPTER II

PREPLATION OF THE TEXTII2S AND DY~EPLALTS FOR DYEING

Equipment and Supplies

Equipment for home-dyeing is simple. Below is a list

of essentials,

Soft vater in quantities.

Several large enamelware kettles or tubs.

Gallon, peck, quart, and cup measures.

Measuring spoons.

Scales.

Smooth wooden sticks.

Cheesecloth or domestic for straining dye liquor.

A good stove.

Soft water is a requisite. Hard water will affect

seriously the results of the dyeing. Most of the dyeing

experiments in this study were done in the city of Amarillo,

where the water is hard. An attempt to use it, however, in

a number of tests produced unsatisfactory results; so its

use was abandoned. A commercial brand of chemically pure

spring water and rain water had to be used in all experi-

ments.

The use of vessels of enameled ware is suggested

26
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because they will not affect the mordants or the dye. Cop-

per and aluminum pots may be used with some mordants and

dyes. Lyckman says that acid dyebaths should not be boiled

in enameled containers but always in aluminum ones. 1 The

Southern mountaineers advise "brass pot for bright colors;

iron pot for dark colors." 2 Few people in these days have

brass, copper, or iron pots. They are a needless extrava-

gance for dyeing when enameled ware will serve as well.

Some authorities warn against using iron pots, as they

find the color which results is dull and muddy. Tin

vessels are not satisfactory, as they make the colors

harsh.

Scales are necessary for weighing the wool or cotton

to be dyed. A pound of wool is the unit used in most dye

recipes. Scales may be used in weighing ounces, or frac-

tions of ounces, of chemicals for mordanting. Most recipes

from the Southern mountain region use this system of

measuring mordants. Gallon, peck, quart, and cup measures

will be needed for measuring water, leaves, berries, roots

and barks, as well as mordants. Some mordants are measured

in spoonfuls; so measuring spoons are used. Most recipes

for use in the Indian schools give directions involving

cupfuls, tablespoonfuls, or teaspoonfuls.

lyckman, . cit., p. 9. 2Viner, 2. a . t.
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Articles which may be used but are not essential are

rubber gloves to protect the hands and a thermometer to test

the temperature of dyebaths. Glass towel-rods may be used,

instead of wooden sticks, for stirring cloth or yarn in the

baths.

In the experiments in this study both wool and cotton

were dyed. Three different types of wool fabrics were em-

ployed. One of them contains some cotton, which in a

number of instances would not take the dye. An example

of this will be found in Plate XVI, b. Another type of

wool used was crepe, and a third, flannel. Of the last

two, the latter takes the dye more quickly and evenly.

The cotton used was bleached domestic.

Washing the Cloth or Yarn

It is necessary to wash factory-woven cloth and com-

mercial yarn to remove the sizing. If this is not done,

or not done well, the material will be ruined. Particular

care has to be taken when a tin mordant is used, because

the chemical will unite with the sizing in the material to

form a stiff, coppery substance that will not wash out.

The wool yarn or fabric should be weighed before washing.

The textiles should be washed in two lukewarm suds

baths made from neutral soap powders. Suction plungers are

helpful to the dyer during the washing and rinsing processes.



The cloth or yarn should be rinsed through four or five

lukewarm waters to be sure that all soap is removed. Care

should be taken in testing the temperatures of the baths,

for sudden changes in temperature will cause the wool to

mat or felt.

When fleece is to be used, rather than fabric or

commercial yarn, the wool must be hand spun before washing.

After it is spun, it must be washed well to remove all dirt

and natural grease. This may be done by using the roots

of two Indian soap plants, amole (Yucca gjauca) or latil

(Y. baccata). The following directions for preparing the

roots and washing the wool are taken from Navajo Native

Latil and amole are sword-leaved plants and
grow about two feet high. The former has a wide
blade and the latter a narrow one. . . .

Both may be used either fresh or dried and
may be dug at any time of year when there is not
too much frost in the ground. Amole root is
simply dug and crushed and dried in the sun if
it is to be kept for any length of time. Latil
is treated in the same way, except that it is
heated well over hot coals or a stove after being
crushed and before it is dried or used fresh.
Heating in this way produces a better lather.

TO WASH YAM1T WITH YUCCA ROOT

1 handful crushed yucca root (fresh or dried)
1 quart cold water
Sufficient hot water to wash the yarn
1 pound yarn

Free hands and tub from grease as yucca roots
will not lather When grease is present.



Rub the crushed roots between the hands in the
cold water until there is a heavy lather. Strain.
Add enough hot water to make a warm solution. Wash
the yarn thoroughly, using a second suds water if
necessary to clean it. Rinse twice. 3

Of course, commercial soaps may be used in washing

fleece when neither amole nor latil is available.

Mordants and Mordanting

Mordants are chemicals which help to set or fix the

dye in the fiber of the fabric or yarn. There are three

methods of using mordants. Isadora Williams designates

them as "'Before Dye Mordants' (B. D. ordants), 'In the

Dye Mordants' (I. D. Mordants), and 'After Dye Vordants'

(A. D. 4ordants)."4  As abbreviations for these terms,

b. d., i. d., and a. d. will be used throughout this study

to designate the mordanting processes used.

Most of dyes in this study employ before-dyeing (b. d.)

mordants. The chief.chemicals used as b. d. mordants are

potassium dichromate, or bichromate (chrome), potassium alum

(alun), and stannous chloride (tin). Vinegar is used as a

3 Konabah G. Bryan and Stella Young, rativeDyes,
(Indian Handcraft Series, No. 2), Education Division, U. S.
Office of Indian Affairs, Department of the Interior,
pp. 13, 14.

4Isadora Williams, "Scrap Book--A Record of Dyeing with

Natural Dyes--Beginning September, 1935" (Record kept for

Home Improvement Department, Tennessee Extension Service),
p. 2.(Typewritten.)
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b. d. mordant in a few instances, usually when the dyestuff

is obtained from berries. Methods for mordanting with each

of these are given below.

Chrome Mordant

1 pound dry wool

3 teaspoonfuls potassium dichromate

4 gallons lukewarm soft water

Dissolve the potassium dichromate in the water. Put

in the wool cloth or yarn which has been wet thoroughly.

Raise the temperature gradually to a boil and boil one hour.

Stir or turn material carefully several times. As the water

boils away, add more boiling water so that the amount of

liquid remains the same. Cool gradually and allow the mate-

rial to stay in the mordant overnight. On the following

morning dry the material without rinsing and put it away

until it is needed for dyeing. Before the wool is immersed

in the dyebath, the mordant should be washed out.

Alum Mordant

1 pound dry wool

3/4 cupful alum (12 tablespoonfuls)

3 tablespoonfuls cream of tartar

4 gallons lukewarm soft water

Dissolve the alum and cream of tarter in the water.

Put in the wool cloth or yarn which has been wet thoroughly.



Raise the temperature gradually to a boil and boil one hour.

Stir or turn the wool carefully several times. As the

water boils away, add more boiling water, so that the

amount of liquid remains the same. Cool gradually and

allow the material to stay in the mordant overnight. On

the following morning dry the material without rinsing

and put it away until it is needed for dyeing. Before

the wool is immersed in the dyebath, the mordant should be

washed out.

Tin Mordant

1 pound dry wool

2 3/4 teaspoonfuls stannous chloride

6 tablespoonfuls cream of tartar

4 gallons lukewarm soft water

Dissolve the stannous chloride and cream of tartar in

the water. Put in the wool cloth or yarn which has been wet

thoroughly. Raise the temperature gradually to a boil and

boil slowly one hour. Stir the wool gently; too much or

too rapid stirring will mat the wool. As the water boils

away, add more boiling water, so that the amount of liquid

remains the same. Cool gradually and allow the material to

stay in the mordant solution overnight. On the following

morning dry the material without rinsing and put it away until

it is needed for dyeing. Before the wool is immersed in a

dyebath the mordant should be washed out.
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Vinar Mordant

1 pound dry wool

1 gallon vinegar

3 gallons lukewarm soft water

Immerse the wool, which has been wet thoroughly, in the

water and vinegar solution. Raise the temperature gradually

to a boil. Boil slowly one hour. Stir or turn the wool

carefully. As the water boils away, add more boiling water,

so that the amount of liquid remains the same. Cool grad-

ually and allow the material to stay in the solution over-

night. On the following morning dry without rinsing. Put

away until the wool is needed for dyeing. Before it is

immersed in a dyebath, wash the wool well to remove the

mordant.

Each of these mordants has distinguishing character-

istics. A chrome mordant produces duller colors than do the

other mordants. Alum produces light grayed colors. It is

especially good with yellows. But "too much alum makes the

wool sticky."5 Tin -makes the brightest, hardest colors,

but "too much tin makes the wool harsh and brittle."6Tin

mordants seem to be the most successful to use in setting

5Azalea Sager, "The Use of rNatural Dyes in Home Crafts"
(Oregon State College Extension Service, Bul. HE 604, 1934),
p. 3.

ib6.
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berry dyes. With these, by the use of a tin, some blues,

purples, and greens were achieved, whereas the alum and

chrome mordanted fabrics faded, after drying, to grays or

gray-greens. Vinegar is used when the dyebath is acid.

The mordants which have been discussed are before-

dyeing or b. d. mordants. Another type of mordant is the

i. d. or in-the-dye mordant. In this process the mordant

is added to the dyebath. Indian recipes often call for

this type of mordant. There can be no standard formula

for this; so all directions for i. d. mordants are given

with the dye recipes Which demand them. These will be found

in Chapter III.

'hen barks were used as dyestuffs, methods adapted

from those given by Furry and Viemont7 were used. These in-

volved not only before-dyeing mordants, but after-dyeing

mordants as well. In these, the textiles are removed from

the boiling dyebath and placed in a boiling mordant solution.

Later in this chapter these processes will be given in detail.

kordants are not always necessary to set the color of

a dye, although they will make the color more intense.

Colors can bc fixed by boiling the wool in the dye for a

long period of time. Hand-spun wool may be boiled longer

without felting than many manufactured yarns. This, in all

7Furry and Viemont, 2. cit., p. 8.
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probability, is due to harsh treatment which the commercial

yarn receives at the factory. The colors achieved by

setting the dye with boiling are not only lighter, but,

in the case of tans and browns, not so yellow as those

assumed by the mordanted textiles.

Preparation of Dyes and Dyeplants

Vegetable dyes come from leaves, blossoms, berries,

nuts, roots, barks, and woods. Often the gathering of

sufficient roots, barks, or woods requires much manual

labor. Gathering leaves, flowers, and berries may take

a long time, but the dyer will be well repaid for his

efforts by the beauty and durability of his dyes.

In gathering dyeplants, the equipment needed consists

of the usual garden tools: large garden shears for cutting

leaves and flowers, a hatchet for chopping barks and woods,

a shovel and hoe for collecting roots. Cotton work-gloves

will be found serviceable. Large paper market-sacks may

be employed as containers for the dyestuffs while they

are being collected. Newspapers on which to spread the

plants for drying are easily obtainable.

Leaves may be gathered and used while fresh, or dried

for later use. The standard period for boiling leaves is

thirty minutes. At the end of this time the liquor is

drained off through cheesecloth or muslin. The material
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to be dyed, wool or cotton, is wet thoroughly. It is then

immersed in the dyebath, in which it is boiled an additional

thirty minutes. The textile is then removed to a rinsing

water of approximately the same temperature as the dyebath.

The rinsing waters are gradually cooled to the temperature

of the drying room, and the fabric is hung to dry.

Blossoms may be used while fresh, or dried and used

later. The standard boiling period for flowers is fifteen

minutes. Longer boiling is supposed to impair the color

of the dye. However, rabbitbrush may be boiled one or two

hours without ruining the coloring matter. (The Navajos

often boil it for six hours.) When the dyebath appears

strong enough, the liquid is strained, and the textile,

thoroughly wet, is immersed in it. I.t is boiled another

fifteen minutes, or until the fabric has taken a satis-

factory amount of coloring. With a tin mordant it is often

unnecessary to boil the wool; sufficient color will be

achieved by dipping the wool. When the material is dyed,

it is rinsed well and hung to dry.

Berries should be gathered when ripe, as the coloring

matter is strongest then. They are boiled fifteen or twenty

minutes. Longer boiling destroys the color. Often vinegar

is added to the dyebath, and wool mordanted with a b. d.

vinegar mordant is used. After the fabric is immersed in

the dyebath, it is boiled an additional fifteen minutes.
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Without being rinsed, the textile is dried in the sun. Then

it is dry, it is washed in a strong suds and dried again.

Hulls, roots, barks, and woods are best when gathered

in the fall or winter. They have to be cut or chopped into

small pieces. They should be soaked overnight and boiled

two hours in order to make a strong dyebath. The liquid

must be strained twice to remove the dirt and fine splinters

of wood before the fabric or yarn is added. Several mor-

danting processes may be used which will deepen, as well as

set, the color of the dye. Either cotton or wool may be

dyed by these methods. Because of the tannic acid in woods,

dyes from woods dye cotton more readily than those from

other sources. Information is given in the dye recipes

(Chapter III) when cotton will take the dye.

As stated before, the methods presented here are

adapted from those given in Hoe Dyeing with Natural .8

Dye Methods for Barks and Woods

Dge. ethod 1 (no a. d. mordant)

1 pound wool or cotton

2 pecks finely chopped bark, roots, or wood

4 gallons soft water

Soak the bark, roots, or wood overnight. In the morn-

ing heat slowly and boil for 2 hours. Replace the water that

8 irxy and Viemont, 9R.. c;1., p. 6.
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boils away. Strain the liquid twice through cheesecloth.

Let the dyebath cool until lukewarm, then immerse the un-

mordanted cotton or wool, or wool mordanted with b. d.

mordants--chrome, alum, or tin. Boil the mordanted fabrics

30 minutes. Unmordanted cotton or wool should be boiled

1 hour. Rinse and dry. The colors resulting from this

process will be light and grayed.

ye Vethod 2 (a. d. chrome)

1 pound wool or cotton

2 pecks finely chopped bark, roots, or wood

1 1/8 teaspoonfuls potassium dichromate

6 or 7 tablespoonfuls vinegar

8 gallons soft water

Soak the wood overnight in 4 gallons of soft water.

The following morning heat slowly to a boil. Boil for

2 hours. Replace the water that boils away. Strain the

liquid twice through cheesecloth. Let the dyebath cool

until lukewarm; immerse the unrnordanted cotton or wool,

or wool mordanted with b. do mordants chrome, alum, or tin.

The textiles should be thoroughly wet before being placed

in the dyebath. Boil 30 minutes. Unmordanted cotton and

wool should be boiled 1 hour. At the end of this time

transfer the material to a boiling bath of potassium di-

chromate and vinegar in 4 gallons of soft water. Boil the
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material in this solution 10 minutes. Rinse and dry. The

colors resulting from this process are usually rich, deep

browns.

D 2 ethod3 (a. d. bluestone)

I ound wool or cotton

2 pecks finely chopped bark, roots, or wood

} teaspoonful copper sulphate (bluestone)

6 tablespoonfuls vinegar

8 gallons soft water

Soak the bark or wood overnight in 4 gallons of soft

water. The following morning heat slowly to a boil. Boil

2 hours. Replace the water that boils away. Strain the

liquid twice through cheesecloth. Let the dyebath cool

until lukewarm; immerse the unmordanted cotton or wool,

or wool mordanted with b. d. mordants chrome, alum, or tin.

The textiles should be thoroughly wet before being placed

in the dyebath. Boil 30 minutes. Unmordanted cotton and

wool should be boiled 1 hour. At the end of this time

transfer the material to a boiling bath of copper sulphate

and vinegar in 4 gallons of ater. Boil 10 minutes. Rinse

and dry. The colors characteristic of this a. d. mordant

are grayed browns or tans.

r eethodc 4(a. d. copperas)

1 pound- wool or cotton

2 pecks finely chopped bark
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1 teaspoonful ferrous sulphate (copperas)

8 gallons soft water

Soak the bark or wood overnight in 4 gallons of soft

water. The following morning heat slowly to a boil. Boil

2 hours. Replace the water as it boils away. Strain the

liquid twice through cheesecloth. Let the dyebath cool

until lukewarm; immerse the unmordanted cotton or wool,

or wool mordanted with b. d. mordants chrome, alum, or tin.

The textiles should be thoroughly wet before being placed

in the dyebath. Boil 30 minutes. Unmordanted cotton and

wool should be boiled 1 hour. At the end of this time

transfer the material to a boiling bath of ferrous sulphate

dissolved in 4 gallons of water. Boil 10 minutes. Rinse

and dry. The colors that result from this a. d. mordant

are grayed and usually dark.

Color Fastness

A dye must be relatively permanent to be of any value.

However, "no dye is absolutely fast under all conditions."9

Most dyes when exposed to light for a long enough period of

time will fade. Some will fade rore than others. As has

been stated before, vegetable dyes are superior to commercial

dyes when they fade, for they retain a pleasant kinship with

9Farry and Viemont, pp. cit., p. 2
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their original color; while commercial dyes, when they fade,

may change even as to hue.

Many of the vegetable dyes contain tannin. Textiles

dyed with these will darken and grow brown when exposed to

light. This may be desirable when a brown is required.

Nevertheless, it is the purpose of the a. d. mordant, used

frequently with barks, to remove the tannin or to fix it

so that there will be no color change. Dyes which grow

deeper and darker in sunlight are noted in the dye recipes,

Chapter III.

In order to ascertain the value of vegetable dyes, it

is necessary to test for light fastness by exposure to

direct sunlight. The process for testing the yarn or fabric

is simple. Take two pieces of cardboard and cut correspond-

ing rectangular openings in them. Place the sample of dyed

cloth or the skein of yarn on one of the sheets and fasten

with gummed paper. Mask this with the other sheet so that

the paper openings correspond. The light must pass through

the fabric. Fasten the cardboard pieces together with

clips and allow this frame to remain in the sun several

days. At the end of this time, remove the cardboard masks

and compare the part exposed with the part which has been

covered. If fading has occurred, or if the color has

darkened, the change will be seen readily.



Some dyes fade with washing; some will run. All the

dye swatches in this study have been washed in strong lye

soap solutions until the color ceased to run, crock, or

fade.

Although the mordant methods given in this study are

not infallible, they will help fix the colors if the in-

structions are followed. References to the mordanting

processes presented in this chapter will be made in the

dye recipes given in Chapter III.



CHAPTER III

DYE RECIPES FOR WOOL AND COTTON

The dye recipes in this chapter are arranged alpha-

betically according to the common name of the dye source.

They are indexed by color. (See Index, p. 103.)

The dyer may find slight differences in color between

that of his dyed fabric and those which appear in the cor-

responding plates of this study. The discrepancy may

result because the dyeplants for the two dyes were gathered

at different seasons of the year, or because the soils where

the plants grew were different in chemical composition, or

because of slight differences in the mordanting process.

In general, however, the colors should be the same.

Using the Dye Recipes

In order to get the best results from the dye recipes,

the following instructions should be remembered.

Do not crowd the dye pot. Use vessels large enough to

give the fabric or yarn plenty of room so that the dye may

penetrate evenly.

Dye enough material at one time to complete a piece of

handicraft work. Vegetable dyes are hard to duplicate.

43
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The textile to be dyed must be wet thoroughly before

it is placed in the dyebath. This will prevent streaking.

The mordant which remains in the fabric must be washed out

before immersion in the dyebath.

Do not boil the textile rapidly, since rapid boiling

will felt or mat the fibers of the wool. Keep the bath at

the simmering point. Add boiling water as the water boils

away. Always keep the amount of liquid the same.

Let the dyebath in which the wool is placed cool grad-

ually after dyeing. Sudden changes of temperature will

affect the wool also. If the wool is rinsed immediately

after dyeing, have the rinsing water only a few degrees

cooler than the dyebath. Each successive rinse water may

be cooler until drying room temperature is reached.

Squeeze the water or dye from the wool. Twisting or

wringing is apt to cause streaks or wrinkles which will not

come out.

Rinse the wool until the rinse water runs clear.

Washing the fabric in a strong lye soap solution will

brighten the color. This should be done before the

rinsing takes place.

Recipes for Dyeing Wool and Cotton

ALGERITA (Berberis trifoliata)

This shrub grows on the Plains of West Texas and New

Mexico. In the spring the red berries are gathered for
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making jelly. The heartwood is brilliant yellow. Small

branches and roots, chopped fine, are used for making the

dye. According to Brewster, the natives of New Mexico use

the algerita or palo dur as a dyestuff.1

Yellow dye for wool. Dye Method 1 (p. 37). Unmor-

danted material dipped, not boiled (Plate I, a). Because

of the high tannin content this dye has poor light fastness.

Orange-yellow dye for wool. Dye Method 1 (p. 37).

Unmordanted wool (Plate I, b), or wool mordanted with b. d,

chrome (Plate I, c), alum (Plate I, d), or tin (Plate I, e).

Light fastness: unmordanted wool, b. d. chrome, alum, tin,

poor.

Bright yellow-green dye for wool. Dye Method 3 (p. 39).

Unmordanted wool dipped, rather than boiled, in the dyebath

and then transferred to the bluestone solution and boiled

10 minutes (Plate I, f). Light fastness: poor.

Dull yellow-green dye for wool. Dye Method 3 (p. 39).

Unmordanted wool (Plate II, a) or wool mordanted with b. d.

chrome (Plate II, b), alum (Plate II, c), or tin (Plate II, d).

Light fastness: unmordanted wool, b. d. chrome, alum, tin,

poor. Dye Method 4 (p. 39). Unmordanted wool (Plate II, e)

Mela Sedillo Brewster, A Practical Study of the Use
f the Natural Veg.etable in New Mexico (San Jose Train-
ing School Series, Vol. II, No. 2rTWThe University of New
Mexico, Bul. 306, p. 9.
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or wool mordanted with b. d. chrome (Plate II, f), alum

(Plate III, a), or tin (Plate III, b). Light fastness:

unmordanted wool, chrome, alum, tin, poor.

Dull orange-yellow dye for wool. Dye Method 2 (p. 38).

Unmordanted wool (Plate III, c) or wool mordanted with

b. d. alum (Plate III, d), or tin (Plate III, e). Light

fastness: unmordanted wool, b. d. alum, poor; b. d. tin,

good.

Light yellow dye for cotton, Dye Methods 1 (Plate

III, f) , 2 (Plate IV, a) , 3 (Plate IV, b), 4 (Plate IV, c),

(pp. 37-39).

BITTERWEED, LONG-STEAED (Actinea scaposa)

The yellow composite flowers are used to produce this

dye. According to Bryan and Young, the Iavajos use two

species of this as a dye source. 2

Yellow dye for wool.

1 pound wool fabric or yarn

2 pecks bitterweed flowers

4 gallons soft water

Boil 15 minutes. Strain. Add unmordanted wool (Plate

IV, d), or wool mordanted with b. d. chrome (Plate IV, e),

alum (Plate IV, f), or tin (Plate V, a). Boil 15 minutes.

2fryan and Young, 2p. cit., pp. 19, 20.
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Rinse and dry. Light fastness: unmordanted wool, b. d.

chrome, alum, tin, good.

No dye for cotton.

BOIS D'ARC (Maclura Toxylon pomiera)

This tree grows throughout Texas. It is noted for the

durability of its wood. Pioneer homes in East Texas were

floored with bois d'arc. The orange heartwood will give a

dye. As has been mentioned before in this study, bois d'arc

is a near relative of Chlorophora tinctofa, or, according

to Parks, Maclura tintoria.

Dark yellow-orange dye for wool. Dye 'Method 1 (p. 37).

Unmordanted wool (Plate V, b), or wool mordanted with b. d.

chrome (Plate V, c), alum (Plate V, d), or tin (Plate V, e).

Light fastness: unmordanted wool, fair; b. d. chrome, good;

alum, poor; tin, poor. Dye Method 3 (p. 39). Unmordanted

wool (Plate V, f) or wool mordanted with b. d. chrome

(Plate VI, a), alum (Plate VI, b), or tin (Plate VI, c).

Light fastness: unmordanted wool, fair; b. d. chrome,

good; alum, fair; tin, fair. Dye Method 2 (p. 38). Wool

mordanted with b. d. alum (Plate VI, d), or tin (Plate VI, c).

Light fastness: b. d. alum, tin, good. Dye Method 4 (p. 39).

Unmordanted wool (Plate VI, f) or wool mordanted with b. d.

chrome (Plate VII, a), alum (Plate VII, b), or tin

3Parks, .22. cSi., p. 6.
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(Plate VII, c). Light fastness: unmordanted wool, b. d.

chrome, alum, tin, good.

Tan dye for cotton, Dye Methods 1 (Plate VII, d),

2 (Plate VII, e), 3 (Plate VII, f), 4 (Plate VIII, a),

(pp. 37-39). Unmordanted cotton.

BROOM ED, SMAIL-FLOERED (Gutierrezia micrcephalumi4

The flowering tops of this plant are used to produce

the dye. Flowers gathered and used as dyestuff in September

give lighter colors (Plates VIII, c, e, and IX, a, c) than

those gathered and used in October (Plates VIII, b, d, f,

and IX, b),

Yellow dye for wool. Dye Method:

2 pecks flowering tops

4 gallons soft water

Boil 20 minutes. Strain. Add unmordanted wool

(Plate VIII, b) or wool mordanted with b. d. chrome

(Plate VIII, c, d) or alum (Plate VIII, e, f). Boil 20

minutes. Rinse and dry. Light fastness: unmordanted

wool, b. d. chrome, alum, good.

Orange-yellow dye for wool. Dye Method: Same pro-

cedure as in dyeing wool yellow. Wool mordanted with b. d.

tin (Plate IX, a, b). Light fastness: good.

4For description of the plant see John K. Coulter,
New Manual of Botany _ of the Central Ro yMountains,
revised edition, p. 489.
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Dull yellow dye for wool. Dye Method:5 Prepare dye-

bath as in dyeing wool yellow (Plate IU, c). Boil alum

mordanted wool in dyebath 20 minutes. Transfer to a. d.

bluestone bath and boil 10 minutes. Rinse and dry. Light

fastness: good.

No dye for cotton.

BUCKTHORN, WOOLLY, Zapote (Bumelia lanuginsa var. rigida)

The agricultural editor of The Dallas NeYs reports

that, according to Elena Zamora O'Shea, "the zapote, plum-

like fruit, . . . yields a rich brown dye."6 In the tests

made in this experimentation only grays, blue-greens and

a dark blue were achieved.

Gray dye for wool. Dye Method:

1 peck fruit of the buckthorn

4 gallons soft water

Crush the berries and boil 25 minutes. Strain and add

unmordanted wool (Plate IX, d). Boil 40 minutes. Rinse

and dry. Light fastness: good.

Blue-green dye for wool. Dye Method: Make a dyebath

as in dyeing gray. Add wool mordanted with b. d. chrome

(Plate IX, e) and alum (Plate IX, f). Boil 40 minutes.

5 Recipe for broomsedge, Furry and Viemont, o. cit2.,
p. 13.

6Victor Schoffelmayer, "Native Texas Desert Plants
Offer Field for Industrial Investigation," The Dallas
Morning News, August 5, 1940, p. 11,
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Rinse and dry. Light fastness: b. d. chrome, alum,

fair.

Dark blue dye for wool. Dye Method: Follow same

process as for dyeing gray, but use b. d. tin mordanted

wool (Plate X, a). (Care must be taken with this mordant

or it will streak or spot when dyed with berry juice.)

Light fastness: good.

No dy'E for cotton.

CACTUS, PRICMZY PEAR (Ojuntia tortispina)

The fruit of the cactus is gathered when it is dead

ripe. Care must be taken in gathering it for the pear or

tuna is covered with tufts of small spines. Gloves, a long-

handled knife, and a bucket are necessary for gathering

tunas. The fruit may be rubbed in sand to remove the

spines, although it is hardly necessary. The dyed sample

(Plate X, b) was dyed with a recipe based on information

obtained from Navalo Shepherd and Weaver. The color got

by using this method is fugitive. A similar recipe, but

a dependable one, developed by Yonabah Bryan, is given

below.

Light red dye for woolj
2 pounds fresh cactus fruit (3 if dried)
1 pound yarn

Squeeze the juice from the fruit and strain
into 3 gallons of cool water. If the fruit has

7 Reichard, .p. cit., p. 41.
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been dried, soak before squeezing. Add wet yarn.
Let stand in a warm place for a week to ferment.
Rub the dye into the yarn often. Rinse.

Note: This dye cannot be boiled. To do so
causes it to lose its color and the yarn becomes
tan instead. The fermentation must take place
in an earthenware or enamel kettle. If done in
tin or aluminum, the color is lost.8

No dye for cotton.

9
CANAIGRE (lumexmeno sepans)9

The root of casiaigre, the dock, native to the Plains

region, contains a high percentage of tannic acid. As to

its uses, Brewster states:

It has been used medicinally in New Mexico
to tighten loose teeth. Its value lies, prin-
cipally, in its astringent quality. Its tanning
qualities are excellent and in the dyeing process
it produces a beautifulgolden yellow; in diluted
form it tends to tans.

Although this plant may be used as a dye source, its chief

value lies in its high tannin content. Various agricultural

experiment stations have been investigating it to determine

its commercial value. As early as 1892 Gulley wrote:

The work of the Station up to the present time
seems to show that this plant responds to cultiva-
tion, and that it may be produced in very large
quantities, and at low cost. . . .

The caiaigre root has been tested in the manu-
facture of leather, in this country and abroad,

%ryan and Young, op. cit., pp. 26, 27.

9For description see Coulter, pj. it., p. 154.

1 0Brewster, p. cit., p. 13.
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sufficiently to show that the tannin extracted
from it . . . will make good leather much
remains to be done to open up a market.

Much still remains to be done, but with the present interest

in chemurgy in Texas, its commercial value yet may be

realized.

Yellow-tan dye for wool. Dye Method (i. d. alum): 12

1 pound wool

1 gallon roots chopped fine or ground in food
grinder

3 cupfuls alum

4 gallons soft water

Boil the roots in water 30 minutes. Strain and add

alum and unmordanted wool (Plate X, c) or wool mordanted

with b. d. alum (Plate X, d). Boil 30 minutes. Rinse and

dry. Light fastness: unmordanted wool, b. d. alum, poor.

Dry in sun for deeper color.

Yellow-tan dye for wool. Dye Method (i. d. vinegar):13

1 pound -wool

1 gallon roots chopped fine

j gallon vinegar

4 gallons soft water

1 1F. A. Gulley, 2Canaigre, Arizona Agricultural Experi-
ment Station, University of Arizona, Bul. No. 5, p. 3.

12Recipe from Sewell, Morrow, and Perrault, g. cito.,
p. 5.

13Ibid., p. 4.



Boil chopped roots in water for 30 minutes. Strain.

Add salt and vinegar. Immerse unmordanted wool (Plate X, e).

Boil 30 minutes. Rinse and dry. Light fastness: poor.

Dry in sun for deeper color.

Tan dye for wool. ye ethod (A) (i. d. alum):

Ingredients same as those for yellow-tan, Dye method (i. d.

alum). Boil roots for 1 hour with alum. Keep amount of

liquid the same. Let the roots stand in solution overnight.

Strain and add unmordanted wool (Plate X, f), or wool

mordanted with b. d. chrome (Plate XI, a), alum (Plate

XI, b), or tin (Plate XI, c). Boil 30 minutes. Rinse and

dry. Light fastness: unmordanted wool, b. d. chrome, alum,

tin, poor. Dry in sun for deeper color.

Tan dye on wool. Dye Method (B):

1 pound wool

1 gallon roots chopped fine

4 gallons soft water

Boil roots 30 minutes in soft water; strain and add

unmordanted wool (Plate XI, d), or wool mordanted in b. d.

chrome (Plate XI, e), alum (Plate XI, f), or tin (Plate

XII, a). Light fastness: unmordanted wool, poor; b. d.

chrorre, fair; alum, tin, poor. Dry in the sun for deeper

color.
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Red-brown dye for wool. Dye Method (a. d, salt and

soda)-:14

1 pound wool

1 gallon ground roots

li} cupfuls salt

1 cupful soda

4 gallons soft water

Put roots with the water in an aluminum vessel. Boil

30 minutes. Strain. Dissolve salt and soda in solution.

Add unmordanted material (Plate XII, b). Boil 30 minutes.

Rinse and dry. Light fastness: good.

Tan dye for cotton. Dye Method: Use same procedure as

in dyeing wool yellow-tan, Dye Method A. Unmordanted cotton

(Plate XII, c). Or use procedure for dyeing wool yellow-tan,

Dye Method B. Unmordanted cotton (Plate XII, d). Use also

recipe for dyeing wool tan, Dye Method A (Plate XII, e) and

the Dye Method for red-brown (Plate XII, f).

CATSCLAW (Acacia Greggii)

This shrub, which grows in the Plains region, is a

member of the same family as cutch or catechu, an East

Indian dyewood. The outer bark is the dye source. Of this

dyestuff Parks writes, "An old German woman said her mother

14fRecipe based on one given in Reichard, g.. sit.,
p. 42.
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used this to dye wool black for stockings. An old Mexican

woman said it dyed brown." 1 5

Tan dye for wool. Dye Method 1 (p. 37). Unmordanted

wool (Plate XIII, a) or wool mordanted with b. d. chrome

(Plate XIII, b) or alum (Plate XIII, c). Unmordanted wool

should be boiled 2 hours. Light fastness: unmordanted

wool, b. d. chrome, alum, good. Dye Method 3 (p. 39).

Unmordanted wool (Plate XIII, d) or wool mordanted with

b. d. chrome (Plate XIII, e) or alum (Plate XIII, f).

Light fastness: unmordanted wool, b. d. chrome, alum,

fair. Dye Method 2 (p. 38). Wool mordanted with alum

(Plate XIV, a). Light fastness: fair.

Gray dye for wool. Dye Method 4 (p. 39). Unmordanted

wool (Plate XIV, b) or wool mordanted with b. d. chrome

(Plate XIV, c) or alum (Plate XIV, d). Light fastness:

unmordanted wool, b. d. chrome, alum, fair,

Dull orange dye for wool. Dye Methods 1 (Plate XIV, e),

2 (Plate XIV, f), 3 (Plate XV, a), 4 (Plate XV, b). Wool

with b. d. tin mordant. Light fastness: fair.

Brown dye for wool. Dye Method: Prepare dye bath as

in Dye Method 1. Dissolve 2 teaspoonfuls of bluestone in

the bath by boiling. Put in unmordanted wool (Plate XV, c)

which has been boiling in clear water. Let the dyebath with

1 5 Personal letter, February 11, 1941.
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wool stand overnight. In the morning squeeze out the fabric

and put into a hot bath of

4 teaspoonfuls potassium dichromate

4 gallons soft water

Stir well and let stand in this bath 45 minutes. Keep tem-

perature just below boiling point. Rinse and dry. Light

fastness: fair.

No dye for cotton.

CHINABERFY, WILD (Sapindus Drummondii)

There is no record of the berries of the wild china-

berry tree being used for a dye, but they will produce

yellows from cream to yellow-orange. Parks says of this

dye source:

. -the yellow coating of the seed contains a
lac-like substance that has been used in the
manufacture of floor wax. A number of years ago
a firm attempted to grow these trees in the
vicinity of San Antonio in order to obtain this
material. The number of fruits produced per
tree was not sufficient to pay for the cost of
growing. The same material is now imported
from the Orient, where they have several trees
of this kind which produce much larger fruits
and consequently a greater amount of lac mate-
rial .16

Yellow dye on wool. Dye Method:

1 gallon chinaberries

4 gallons soft water

1 6 Personal letter, March 19, 1941.
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Boil 1 hour. Strain and add unmordanted wool (Plate

XV, d) or wool mordanted with b. d. chrome (Plate XV, e),

alum (Plate XV, f), or tin (Plate XVI, a). Boil 30 minutes.

Rinse well and dry. light fastness: unmordanted wool,

b. d. chrome, alum, tin, good.

No dye for cotton.

COREOPSIS, CRESSLEAF (Corensis cardaminaefolia)

The flowers of this plant have been used as a dye

source by Southern Mountain folk as well as by the Indians.

It was employed by the Zuffis "in conjunction with other

flowers for mahogany red."1 7 Of the mountaineers' use of

it, Frances Goodrich writes: "A beautiful and fast dye

for wool; orange, rather than yellow. Used over a dye of

bay leaves, it produces a deep reddish orange; very fast

color."l8

Red-brown dye for wool. Dye Method:

1 peck fresh flowers

4 gallons soft water

Boil flowers 15 minutes. Strain. Add wool mordanted

with b. d. chrome (Plate XVI, b) and boil 20 minutes. Rinse

and dry. Light fastness: good.

1 7 Matilda Coxe Stevenson, "Ethnobotany of the Zuni
Indians," Thirtieth Annual Report of the Bureau of American
Ethnoloy, 1908, p. 80.

18Frances Goodrich, Mountain Home pun, Appendix II,
p. 84.
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Orange dye for wool. Dye Method: Follow same pro-

cedure as in dyeing wool red-brown. Wool mordanted with

b. d. tin (Plate XVI, c). Light fastness: good.

No dye for cotton.

COTTONWOOD (Populus Esp.)

The leaves of the cottonwood were used as the dye

source. The Omaha Indians use the leaf buds in early

spring for making a yellow dye and the seed vessels in

making a yellowish color for dyeing feathers, according

to Gilmore.19

Yellow dye for wool. Dye Method:

2 pecks cottonwood leaves

4 gallons soft water

Boil the leaves 20 to 30 minutes. Strain and add wool

mordanted with b. d. chrome (Plate XVI, d), alum (Plate

XVI, e), or tin (Plate XVI, f). Boil 20 minutes. Rinse

and dry. Light fastness: b. d. chrome, alum, tin, good.

ELDERBEP! (Sambucus canadensis)

The berries of the elder are used for making jellies

and wines. They "were used by the Romans to paint the

19Melvin Randolph Gilmore, "Uses of Plants by the

Indians of the Missouri River Region," Thirty-third Annual
Report of the Bureau of American Ethnolog, 1911, p. 72.
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statues of Jupiter red on festive occasions." 20 They make

rich dyes for wool.

Gray-green dye for wool. Dye Method:

1 gallon elder-berries

3 gallons soft water

Boil 20 minutes. Strain. Add wool mordanted in b. d.

chrome (Plate XVII, a) or alum (Plate XVII, b). Boil 20

minutes. Wash in strong lye soap solution. Rinse well and

dry. Light fastness: b. d. chrome and alum, poor.

Blue dye for wool. Dye Method: Same procedure for

dyeing wool gray-green. Use wool with b. d. tin mordant

(Plate XVII, c). Light fastness: fair.

No dye for cotton.

GOIDENROD, PURPIE (Solidago Pitcheri)21

Goldenrod flowers are widely recognized as a dye

source. They are listed as dye-producing in "Dye Plants

of T2 Home Deing wit Natural es23 and "The Use

of Natural Dyes in Rome Crafts." 24

20llen Schulz Q,uillin, TeAs Wild Flowers, p. 381.

21 For description see Coulter, . cit., p. 506.

2 2Parks, p . t., p. 8.

23Turry and Viemont, 9. .git., p. 19.

2 4 Sager, p. cit., p. 6.
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Yellow dye for wool. Dye Method:

2 pecks goldenrod blossoms

4 gallons soft water

Boil the flowers 15 minutes. Strain and add wool mor-

danted in b. d. chrome (Plate XVII, d) or alum (Plate

XVII, e). Boil 15 minutes. Rinse and dry. Light fastness:

b. d. chrome and alum, good.

Orange dye for wool. Dye Method: Use the same pro-

cedure as used in dyeing wool yellow. Use wool with b. d,

tin mordant (Plate XVII, f). Light fastness: fair.

No dye for cotton.

GRAPE, WILD (Vitis cinerea)

Gray dye for wool. Dye Method:

1 pound wool

1 gallon grapes

3 gallons soft water

Boil grapes 20 minutes. Strain. Add wool mordanted

with b. d. chrome (Plate XVIII, a) or alum (Plate XVIII, b).

Light fastness: b. d. chrome and alum, fair.

Blue dye for wool. Dye Method: Use the same procedure

as for dyeing gray. Use b. d. tin mordanted wool (Plate

XVIII, c). Light fastness: good.

No dye for cotton.
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GUMPLANT, BROADLEAF (Grindelia squarrosa

Yellow dye for wool. Dye Method:

1 pound wool

2 pecks stalks and leaves

4 gallons soft water

Boil stalks and leaves 1 hour. Strain. Add un-

mordanted wool (Plate XVII, d) or wool mordanted with b. d.

chrome (Plate XVIII, e), alum (Plate XVIII, f), or tin

(Plate XIX, a). Boil 30 minutes. Rinse and dry. Light

fastness: unmordanted wool, b. d. chrome, alum and tin,

good.

No dye for cotton.

JGINTFIR (Ephedra anti yLphilitica)26

An adaptation of a recipe which called for Mormon tea

(E. viridis) was used.27 The twigs and leaves are used in

dyeing. They may be gathered any time during the year, as

the plant is evergreen.

Yellow dye for wool. Dye Method (i. d. aluns

1 pound wool

2 pecks twigs and leaves

2 cup fuls alum

4 gallons soft water

25 For description see Coulter, o .cit., p. 490.

2 6 For description see Coulter, g. cit., p. 31.

Bryan and Young, g. jcit., p. 68.
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Boil 2 hours. Strain and dissolve alum in dyebath.

Add unmordanted wool (Plate XIX, b) or wool mordanted with

b. d. chrome (Plate XIX, c), alum (Plate XIX, d) , or tin

(Plate XIX, e). Boil 2 hours. Let stand overnight. In

the morning rinse and dry. Light fastness: unmordanted

wool and b. d. chrome, alum, and tin, good.

Light yellow dye for cotton. Use Dye Method i. d.

alum for dyeing wool. Unmordanted cotton (Plate XIX, f).

LAIMSQUARTERS (Chenopdium album)28

The Pawnee Indians used the leaves of this plant for

making a green paint. With it, according to Gilmore, they

painted their bows and arrows. The method used in making
~~~~~29Asadeowoli

paint was not given in the article. As a dye on wool it

produced a creamy yellow color.

Light yellow dye for wool. Dye Method:

2 pecks leaves and stems

4 gallons soft water

Boil leaves 30 minutes. Strain. Add b. d. alum mor-

danted wool (Plate XX, a). Boil 30 minutes. Rinse and dry.

Light fastness: good.

No dye for cotton.

28For description see Coulter, gp. cit., p. 161.

2 9 Gilmore, p. cit.., p. 78.
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LXTTUCE, TALL WOOD (Latuca floridana)

This plant is said to give blue or black.30 Neither

boiling nor fermenting gave blue.

Yellow-green dye for wool. Dye Method:

1 pound wool

2 pecks entire stalk

4 gallons soft water

Boil 45 minutes. Strain. Add unmordanted wool (Plate

XX, b) or wool mordanted with b. d. chrome (Plate XX, c),

alum (Plate XX, d) or tin (Plate XX, e). Boil 15 minutes.

Rinse and dry. Light fastness: unmordanted wool, b. d.

chrome, alum, tin, good.

No dye for cotton.

LITTLE BLUESTEM (Androgn sDarius

This is a member of the broomsedge family. Leaves and

stalks are used as dye source.

Yellow dye for wool. Dye Method:

1 pound wool

2 pecks leaves and stalks

4 gallons soft water

Boil 30 minutes and strain. Add wool mordanted with

b. d. chrome (Plate XX, f), alum (Plate XXI, a), or tin

30Parks, cit., p. 8.

31For description see Coulter, . _c.it., p. 49.
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fastness: unmordanted wool, b. d. chrome, alum, tin, good.

Green-yellow dye for wool. Dye Method: Prepare dye-

baths as for dyeing wool yellow. Boil alum mordanted wool

(Plate XXI, c) 20 minutes in the dye and transfer it to a

boiling solution of bluestone (p. 39). Boil 10 minutes.

Rinse and dry. Light fastness: good.

No dye for cotton.

LOTE, Chaparral (Condalia obtusifolia)

The red heartwood of the shrub is used.

Brown dye for wool. lye Method 1 (p. 37). Unmordanted

wool (Plate XXI, d) or wool mordanted with b. d. chrome

(Plate XXI, e) or alum (Plate XXI, f). Light fastness:

unmordanted wool, fair; b. d. chrome, alum, good. Dye

Method 2 (p. 38). Unmordanted wool (Plate XXII, a) or

wool mordanted with b. d. alum (Plate XXII, b). Light

fastness: unmordanted wool, b. d. alum, good. Dye Method 3

(p. 39). Unmordanted wool (Plate XXII, c) or wool mor-

danted with b. d. chrome (Plate XXII, d) or alum (Plate

XXII, e). Light fastness: unmordanted wool, b. d. chrome,

alum, good. Dye Method 4 (p. 39). Unmordanted wool

(Plate XXII, f) or wool mordanted with b. d. chrome (Plate

XXII1, a), alum (Plate XXIII, b), or tin (Plate XXIII, c).

Light fastness: unmordanted wool, b. d. chrome, alum, tin,

good.
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Dull orange dye for wool. Dye Method 1 (p. 37). Wool

mordanted with b. d. tin (Plate XXIII, d). Light fastness:

fair. Dye Method 3 (p. 39). Wool mordanted with b. d. tin

(Plate XXIII, e). Light fastness, good.

Tan dye for cotton, Dye Methods 1 (Plate XXIII, f),

2 (Plate XXIV, a), 3 (Plate XXIV, b) , 4 (Plate XXIV, c),

(pp. 37-39). Unmordanted cotton.

LOVE VINE, Dodder, (Ouscuta compacta)

This leafless parasite was gathered in July. It is a

bane to farmers and has been eradicated in most parts of

Texas. It may be found in rare patches along the roadside.

"Indians used the dodder as a dyestuff by boiling the vines

and dipping the materials in the liquid."3 2

Yellow dye for wool. Dye Method:

1 pound wool fabric or yarn

2 pecks love vine

4 gallons soft water

Soak vine overnight and the following morning boil

20 minutes. Strain and add wool mordanted with b. d. chrome

(Plate XXIV, d) or alum (Plate XXIV, e). Boil 10 minutes.

Rinse and dry. Light fastness: b. d. chrome, alum, good.

Orange dye for wool. Dye Method: Prepare dyebath as

for dyeing wool yellow. Use wool mordanted with tin

3 2 Quillan, g. cit., p. 310.
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(Plate XXIV, f) . Boil 10 minutes. Rinse and dry. Light

fastness: good.

No dye for cotton.

MADRONO, TEXAS (Arbutus texana)

The outer bark of the madrono is used in producing

pinkish tans.

Tan dye for wool. Dye Method 1 (p. 37). Unmordanted

wool (Plate XXV, a) or wool mordanted in chrome (Plate

2X, b) or alum (Plate XXV, c). Light fastness: un-

mordanted wool, b. d. chrome, alum, good.

Light yellow dye for wool. Dye Method 1 (p. 37). Wool

mordanted in tin (Plate XXV, d). Light fastness: good.

Tan dye for cotton. Dye Method 1 (p. 37). Unmordanted

cotton (Plate XXV, e).

MILKJEED, BROADLEAF (Aselepias latifolia)

The entire plant was used in making the dye.

Yellow dye for wool. Dye Method:

1 pound wool

2 pecks leaves and stalks

4 gallons soft water

Boil 30 minutes. Strain. Add unmordanted wool (Plate

XXV, f) or wool mordanted with chrome (Plate XXVI, a), alum,

(Plate XXVI, b), or tin (Plate XXVI, c). Rinse and dry.

Light fastness: unmordanted wool, b. d. chrome, alum, tin,

good.
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MOSS, WOLF (Evernia vulpina)

Concerning the use of wolf moss as a dye plant, Parks

writes, "It is the standard yellow dye material of the

Indians of the northwest coast." 3 3

Yellow dye for wool. Dye Method:

1 pound of wool

2 pecks of moss

4 gallons soft water

Boil 45 minutes. Strain and add unmordanted wool

(Plate XMI, d) or wool mordanted in chrome (Plate XXVI, e),

alum (Plate XXVI, f), or tin (Plate XXVII, a). Boil 30

minutes. Rinse and dry. Light fastness: unmordanted wool,

b. d. chrome, alum, tin, fair. Dry in the sun for deeper

color.

No dye for cotton.

NIGHTSHADE, SILVERLEAF (Solanum eleagnifolium) 3 4

The fruit of this plant is used to produce dyes. Grace

Hill, as has been stated in Chapter II, used the fruit of

this plant to produce a blue-green. In tests made during

this study a yellow was obtained; with the addition of

copperas, olive-green was made.

3 3 Personal letter, February 11, 1941.

34For description see Coulter, 2. _cit., p. 436.
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Dark gray-green dye for wool. Dye method, Q.. a.

copperas):

2 pecks green berries or fruit

1 pound wool

1 cupful copperas

Boil fruit lj hours in 4 gallons of water. Strain and

add copperas and unmordanted wool (Plate XXVII, b) or wool

mordanted in chrome (Plate XXVII, c), alum (Plate XXVII, d),

or tin (Plate XXVII, e). Let stand in dyebath overnight.

In the morning rinse and dry. Light fastness: unmordanted

wool, b. d. chrome, alum, good; tin, fair.

No dye for cotton.

NIGHTSHAE, PURPLE, Trompillo (Solanum Torreyi)

The large fruit is used. Of this plant Parks says,

Mexicans use a water solution of the yellow
fruits to curdle milk for cheese, At the present
time one of the large manufacturing chemists of
the East is investigating this plant as a source
of rennet and other gemicals of that kind for
commercial purposes.

Light yellow dye for wool. Dye Method:

1 pound wool

2 pecks fruit

4 gallons soft water

Boil the fruit 2 hours. Strain and add material, un-

mordanted wool (Plate XXVII, f) or wool mordanted in chrome

3 5Personal letter, November 30, 1941.
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(Plate XXVIII, a), alum (Plate XXVIII, b), or tin (Plate

XXVIII, c). This should be boiled 30 minutes. Rinse and

dry. Light fastness: unmordanted wool, or b. d. chrome,

alum, good; tin, fair.

No dye for cotton.

PECAN (aaA [Hicoria Pecan)

Though the hulls are usually used for dyeing, the

pecans themselves were used also in this test. The pecans

were undeveloped and hardly edible.

Brown dye on wool. Dye Method 1 (p. 37). (For the

amount of bark called for in each dye method, substitute

an equivalent amount of pecans or pecan hulls.) Unmordanted

wool (Plate XXVIII, d) or wool mordanted with b. d. chrome

(Plate XXVIII, e) or alum (Plate XXVIII, f). Light fast-

ness: unmordanted wool, b. d. chrome, alum, poor. Dye

Method 2 (p. 38). Wool mordanted with b. d. alum (Plate

XXIX, a). Light fastness: good.

Gray dye for wool. Dye Method 4 (p. 39). Unmordanted

wool (Plate XXIX, b) or wool mordanted with b. d. chrome

(Plate XXIX, c). Light fastness: unmordanted wool, b. d.

chrome, good.

Gray dye for cotton. Dye Methods 1 (Plate XXIX, d)

and 4 (Plate XXIX, e), (pp. 37, 39). Unmordanted cotton.

PLUM, WILD (Prunus racilis)

The roots or root bark of this wild plum are used.
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The root of the Prunus americana, according to Bryan and

Young, will dye wool reddish-purple.36 This species pro-

duced only pink-tans and red-browns, except when copperas

was used; in which cases grays resulted.

Tan dye for wool. Dye Method 1 (p. 37). Unmordanted

wool (Plate XXIX, f) or wool mordanted with b. d. chrome

(Plate XXX, a), alum (Plate XXK, b), or tin (Plate XXX, c).

Light fastness: unmordanted wool, fair; b. d. chrome,

good; alum, tin, fair.

Brown dye for wool. Dye Method 2 (p. 38). Wool mor-

danted with b. d. alum (Plate XXXd) or tin (Plate XXX, e).

Light fastness: b. d. alum, good; tin, fair. Dye Method 3

(p. 39). Unmordanted wool (Plate XXX, f) or wool mordanted

with b. d. chrome (Plate XXXI, a) or alum (Plate XXXI, b) .

Light fastness: unmordanted wool, b. d. chrome, alum, good.

Brown dye for wool. Dye Method (i. d. alum). (Recipe

adapted from the one in Navajo Native Dyes, using Prunus

americana. 3 7 ) Prepare a dyebath as in Dye Method 1 (p. 37).

Dissolve 3 cupfuls of alum in the dyebath by boiling it

10 minutes. Add unmordanted wool (PlateXXXI, c) and boil

2 hours. Leave in the dyebath overnight. In the morning

rinse and dry. Light fastness: fair.

Gray dye for wool, Dye Method 4 (p. 39). Unmordanted

$EBryarl and Young9, pR. cit. p. 55. 37bi~d
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wool (Plate XXXI, d) or wool mordanted with b. d. chrome

(Plate XXXI, e) or alum (Plate XXI, f). Light fastness:

unmordanted wool, good; b. d. chrome, alum, fair.

Tan dye for cotton. Dye Methods 1 (Plate XXXII, a),

2 (Plate XXXII, b), 3 (Plate MXXII, c), or 4 (Plate

XXXII, d), (pp. 37-39). Unmordanted cotton. Dye Method,

(i. d. alum) for dyeing wool brown. Unmordanted cotton

(Plate XXXII, e).

POKE (hytolacca sp.)

The recipe from the manuscript, "Saluda Book of Dyes,"

requires that the ripe berries of this plant be cooked in

a copper kettle38 ; but, since a copper kettle was not

available, a copper "chore ball" (common scouring device)

was boiled in the bath.

Red dye for wool. Dye Method, (i. d. vinegar):

1 pound wool

2 gallons poke berries

3 gallons soft water

2 cupfuls vinegar

Crush the berries and add the vinegar and water. Boil

30 minutes. Strain and add b. d. vinegar mordanted material

(Plate XXXII, f). Boil 1 hour. Leave overnight in the dye-

bath. Dry in the sun without rinsing. Wash in strong suds

of lye soap. Rinse and dry. Light fastness: fair.

3 8Viner, Qop. cit., p. 7.
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No dye for cotton.

POPPY, WHITE (Argemone .aba)

At the suggestion of H. B. Parks, the stalks and leaves

of this poppy were tested for dyestuff. The juice of the

plant is a brilliant yellow.

Tan dye for wool. Dye Method:

1 pound wool

2 pecks leaves and stalks

4 gallons water

Boil 30 minutes. Strain and add unmordanted wool

(Plate XXXIII, a) or wool mordanted in b. d. chrome (Plate

XXXIII, b), alum (XXXIII, c), or tin (Plate XXXIII, d). Boil

1 hour, 'Rinse and dry. Light fastness: unmordanted wool,

b. d. chrome, alum, tin, good.

Yellow dye for cotton. Dye Method: Follow directions

for dyeing wool tan. Use unmordanted cotton (Plate

XXXIII, e).

PSILOSTROPHE (Psilostrophe aitina)
3 9

The flowers of this plant were used by the Zuni Indians

to color masks yellow, according to Stevenson. 4 0 The

flowers will also color wool yellow.

3 9 For description see Coulter, .. _c it., p. 553.

4 0 Stevenson, op. cit., p. 80.
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Yellow dye for wool. Dye Method:

1 pound wool

2 pecks blossoms

4 gallons soft water

Boil the blossoms in the soft water for 15 minutes.

Strain. Add wool mordanted in b. d. chrome (Plate

XXXIII, f), alum (Plate XXXIV, a), or tin (Plate XXXIV, b).

Boil 10 minutes, Rinse and dry. Light fastness: b. d.

chrome, good; alum, poor; tin, fair.

No dye for cotton.

PUCCooN (Lithospermum ineisum)

There are many references to this plant as a dye source.

According to Parks, this plant would only yield dye when

blooming.41 The roots were gathered while the plants were

in bloom and the test was made. The only recipe to be found

is one given by Densmore in "Uses of Plants by the Chippewa

Indians":

LGray dye for wool]

Nine inches dried root
1 quart hot water
1 teaspoonful ochre

Let these ingredients boil up; put in material
to be dyed which has stood in hot water. Boil
half an hour in a covered vessel. Remove froW2fire. Let stand with material several hours.

4 1 Personal letter, March 4, 1941.

42Frances Densmore, "Uses of Plants by the Chippewa
Indians," Fbr -fourth Annual Report of the Bureau of
American Et1hnology, 1926, p. 371.
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The color resulting from this recipe is tan (Plate XXXIV, c).

Light fastness: good.

No dye for wool by fermentation.

No dye for cotton.

PUNCTURE PLANT (Tribulus terrestris)

This plant has little to recommend it. In the summer

and fall it is covered with burrs. It is a vine which

spreads along roadsides and over vacant lots. When it is

chopped and raked up, it is easy to collect enough for the

dye pot.

Gray dye for wool. Iye Method, (i. d. copperas):

1 pound wool

2 pecks vine and burrs of the puncture plant

lj tablespoonfuls copperas

4 gallons soft water

Boil plant in the soft water 30 minutes. Strain and

add copperas and unmordanted wool (Plate XXXIV, d) or wool

mordanted in chrome (Plate XXXIV, e), alum (Plate XXXIV, f),

or tin (Plate XXXV, a). Boil 30 minutes. Rinse and dry.

Light fastness: unmordanted wool, poor; b. d. chrome, fair;

alum, poor; tin, poor. Color deepens when dried in sun.

No dye for cotton.
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RABBITBRUSH, Chamiso, (Chrysothamnus Bigel tyi) 4 3

The flowers of this plant have been used many years in

dyeing wool yellow. A Navajo recipe, recorded prior to

1881, using these flowers, may be found in Chapter 1.

Light yellow dye for wool, Dye Method, (i. d. alum)445

1 pound wool

.peck rabbitbrush blossoms

8 cupfuls alum

4 gallons soft water

Boil the blossoms in soft water for 30 minutes. Add

the alum and unmordanted wool (Plate XXXV, b) or wool mor-

danted with b. d. alum (Plate XXXV, c). Boil 30 minutes.

Rinse and dry. Light fastness: Unmordanted wool and b. d.

alum, fair.

Yellow dye for wool. Dye Method:

1 pound wool

1 peck rabbitbrush blossoms

4 gallons soft water

Boil the blossoms in the water 2 hours. Strain and

add unmordanted wool (Plate XXxV, d), or wool mordanted

with b. d. chrome (Plate XXXV, e) or alum (Plate XXXV, f).

43For description see Coulter, . :cit., p. 496.

44Washington Matthews, "Navajo Weavers," Third Annual

Report of the Bureau of American Ethnology, 1881, p. 371.

45Recipe from Sewell, Morrow, and Perrault, 9M. cit.,
p. 4.
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If the wool is unmordanted, boil 40 minutes; wool mordanted

with chrome or alum should be boiled 30 minutes. Rinse and

dry. Light fastness: unmordanted wool, fair; b. d. chrome,

alum, good.

Orange dye for wool. Dye Method: Same as for dyeing

rool yellow. Boil only 16 minutes. Use wool mordanted

with b. d. tin (Plate XXXVI, a). Light fastness: poor.

Dry in sun to darken color.

Light yellow dye for cotton. Dye Method (i. d. alum):

Same as that used for dyeing wool light yellow. Unmordanted

cotton (Plate XXXVI, b). Dye method same as for dyeing wool

yellow. Unmordanted cotton (Plate XXXVI, c).

RAGWEED, vESTERN (Ambrosia psilostraghya)4 6

Yellow dye for wool. Dye Lethod:

1 pound yarn

2 pecks entire plant, fresh or dried

4 gallons soft water

Boil the plants in soft water 30 minutes. Strain and

add unmordanted wool (Plate XXXVII, d) or wool mordanted in

b. d. chrome (Plate XXXVI, e) , alum (Plate XXXVI, f) , or

tin (Plate XXXVII, a). Boil 30 minutes. Rinse and dry.

Light fastness: unmordanted wool, b. d. chrome, good;

alum, tin, fair.

4 6 For description see Coulter, _2. cit., p. 541.
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RESCUE GRASS (Bromus catharticus)

Yellow dye for wool. Dye Method:

1 pound wool

2 pecks grass

4 gallons soft water

Boil the grass in soft water 30 minutes. Strain and

add unmordanted wool (Plate XXXVII, b) or wool mordanted

with b. d. chrome (Plate XXXVII, o), alum (Plate xII, a)d,

or tin (Plate XXXVII, e). Boil 1 hour. Rinse and dry.

Light fastness: unmordanted wool, fair; b. d. chrome, good;

alum, fair; tin, good.

No dye for cotton.

SETECIO, BROOMLIKE (Senecio longilobus)

Yellow dye for wool. Dye Method:

1 pound wool

2 pecks blossoms

4 gallons soft water

Boil blossoms 15 minutes. Strain; add wool mordanted

with b. d, chrome (Plate XXXVII, f), alum (Plate XXXVIII, a),

or tin (Plate XXXVIII, b). Boil 15 minutes. Rinse and dry.

Light fastness: b. d. chrome, fair; alum, tin, poor.

No dye for cotton.

SNAKEROOT, DOTTED BUTTON (Liatris punctata) 4

Yellow dye for wool. Dye Method:

4 7 Ibid., p. 488.
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1 pound wool

2 pecks leaves and stems

4 gallons soft water

Boil leaves and stems 30 minutes. Strain and add un-

mordanted wool (Plate XXXSTIII, o) or wool mordanted with

b. d. chrome (Plate XXXVIII, d) , alum (Plate XXXSIII, e),

or tin (Plate XXXVIII, f). Rinse and dry. Light fastness:

unmordanted wool, b. d. chrome, alum, tin, good.

No dye for cotton.

SORREL (Oxalis strio2ta)4 8

Yellow dye for wool. Dye Method:

1 pound wool

2 pecks leaves and stalks

4 gallons soft water

Boil plants 1 hour. Strain and add unmordanted wool

(Plate XXXIX, a) or wool mordanted with b. d. chrome

(Plate XXXIX, b), alum (Plate XXXIX, c), or tin (Plate

XXXIX, d). Boil 30 minutes. Rinse and dry. Light fast-

ness: unmordanted wool, b. d. chrome, alum, tin, good.

No dye for cotton.

SUAEDA (Suaeda suffrutescens)

Yellow dye for wool. Dye Method:

1 pound wool

2 pecks leaves, dried or fresh

48Ibid., p. 304.
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4 gallons soft water

Boil leaves 30 minutes. Strain and add unmordanted

wool (Plate XXXIX, e) or wool mordanted with b. d. chrome

(Plate XXXIX, f), alum (Plate XL, a), or tin (Plate XL, b).

Boil 30 minutes. Rinse and dry. Light fastness: un-

mordanted wool, b. d. chrome, good; alum, fair; tin, good.

No dye for cotton.

SUMAC, DWARF (Rhus copallina)

Because of the tannin contained in the twigs, leaves,

and berries of sumac, the shrub has been a favorite dyeplant.

It was used extensively by the Indians, They obtained a

black dye from it, using it in combination with other plants

and minerals. It is used as a mordant by the people of

the Southern Highlands, Hall quotes a recipe in which

sumac berries, as well as copperas, are used as mordants:

"'Then you take out your walnut, put in a big tablespoon

of copperas. A handful of shumake [sid] berries will make

it glisterin' black.'"4 8

Brown dye for wool. Dye Method, (i. d. vinegar):

1 pound wool

1 peck sumac berries crushed in food grinder

1 gallon vinegar

3 gallons soft water

48Hall, 9. cit., p. 141.
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Boil berries 30 minutes. Strain and add vinegar and

wool mordanted in b. d. vinegar (Plate XL, c). Boil 15

minutes. Rinse and dry. Light fastness: good.

Khaki brown dye for wool. Dye Method (fermentation)49

1 pound wool

1 peck sumac berries crushed in food grinder

4 gallons soft water

Immerse unmordanted wool (Plate XL, d) or wool mor-

danted in b. d. chrome (Plate XL, e) or alum (Plate XL, f).

Allow the solution to ferment. Leave the wool in the

liquor 2 weeks. Rinse and dry. Light fastness: un-

mordanted wool,b.d. chrome, alum, good.

Purple-brown dye for wool. Follow procedure for

khaki. Use wool mordanted in tin (Plate XLI, a). Light

fastness: good.

Tan dye for wool. Dye Method: Prepare dyebath as

for dyeing wool khaki brown. Boil 30 minutes before adding

unmordanted wool (Plate XLI, b) or wool mordanted in b. d.

chrome (Plate XLI, c) or alum (Plate XLI, d). Boil 15

minutes. Rinse and dry. Light fastness: unmordanted

wool, b. d. chrome, alum, good.

Dull red-brown dye for cotton. Dye Method (i. d.

vinegar), for dyeing wool brown. Cotton with b. d. vinegar

mordant (Plate XLI, e).

4 9 Recipe from Bryan and Young, 2. Alt., p. 67.
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Light red dye for cotton. Dye Method (fermentation)

(Same as for dyeing wool khaki brown.) Unmordanted cotton

(Plate XLI, f).

SIhfOWER (Helianthus annuus)50

Yellow dye for wool. Dye Method (using blossoms):

1 pound wool

2 peck sunflower blossoms

4 gallons soft water

Boil sunflowers 30 minutes. Strain. Add wool mor-

danted with b. d, chrome (Plate XLII, a) or alum (Plate

XLII, b). Boil 30 minutes. Rinse and dry. Light fast-

ness: b. d. chrome, good; alum, fair.

Orange dye- for wool. Dye Vethod: Follow same pro-

cedure as for dyeing wool yellow. Use wool mordanted with

b. d. tin (Plate XLII, c). Light fastness: fair.

Brown dye for wool. Dye Method (a. d. chrome)

Dyebath the same as for dyeing wool yellow. Boil wool

mordanted with b. d. alum (Plate XLII, d) 30 minutes and

transfer to a boiling bath of a. d. chrome rordant.

No dye for cotton.

Dull yellow dye for wool. Dye method (using leaves

and stalks4:

1 pound wool

5 0 For description see Coulter, M. cit., p. 547.
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2 pecks stalks and leaves

4 gallons soft water

Boil stalks and leaves 30 minutes. Strain and add wool

mordanted with b. d. chrome (Plate XLII, e), alum (Plate

XLII, f), or tin (Plate XLIII, a). Boil 30 minutes. Rinse

and dry. Light fastness: b. d. chrome, alum, tin, good.

No dye for cotton.

THISTLE, RUSSIAIT (Salsola.pestifer) 5 1

Gray dye for wool. Dye Method (fermentation): 5 2

1 pound wool

2 pecks young entire plants

4 gallons soft water

Boil the plants 1 hour. Add the wool, unmordanted

(Plate XLIII, b) or mordanted with b. d. chrome (Plate

XLIII, c) or alum (Plate XLIII, d). Let ferment for a

week. Rub the dye into the material often. Rinse and

dry. Light fastness: unmordanted wool, b. d. chrome,

alum, tin, good.

No dye for cotton.

WALNUT, WILD BLACK (Juglans major)

No article on vegetable dye sources fails to include

51 For description see Coulter, g. cit., p. 169.

5 2 Recipe adapted from one in Bryan and Young, _U. c..it.,
p. 71.
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the walnut; its bark, leaves, and nuts may be used in making

a brown dye.

Brown dye for wool. Dye Method 1 (p. 37). Unmordanted

wool (Plate XLIII, e) or wool mordanted with b. d. chrome

(Plate XLIII, f), alum (Plate XLIV, a), or tin (Plate

XLIV, b). Light fastness: unmordanted wool, chrome, alum,

tin, good. Dye Method 2 (p.38). Wool mordanted with alum,

(Plate XLIV, c) or tin (Plate XLIV, d). Light fastness:

b. d. alum, tin, good. Dye Method 3 (p. 39). Unmordanted

wool (Plate XLIV, e) or wool mordanted with b. d. chrome

(Plate XLIV, f), alum (Plate XLV, a), or tin (Plate XLV, b).

Light fastness: unmordanted wool, b. d. chrome, alum, tin,

good. Dye Method 4 (p. 39). Unmordanted wool (Plate

XLV, c) or wool mordanted with b. d. chrome (Plate XLV, d),

alum (Plate XLV, e), or tin (Plate XLV, f). Light fastness:

unmordanted wool, b. d. chrome, alum, tin, good.

Tan dye for cotton. Dye Methods 1 (Plate XLVI, a),

2 (Plate XLVI, b), or 3 (Plate XLVI, c), (pp. 37-39). Un-

mordanted cotton.

Gray dye for cotton. Dye Method 4 (Plate XLVI, d),

(p. 39). Unmordanted cotton.

Light brown dye for wool. Dye Method (using hulls

and shells):

1 pound wool

2 pecks walnut shells and hulls

4 gallons soft water
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Boil hulls and shells 30 minutes. Strain and add un-

mordanted wool (Plates XLVI, e) or wool mordanted with

b. d. chrome (Plate XLVI, f), alum (Plate XLVII, a), or

tin (Plate XLVII, b). Boil 30 minutes. Rinse and dry.

Light fastness: unmordanted wool, b. d. chrome, alum, tin,

good.

Tan dye for wool. Dye Method (i. d. alum): Prepare the

dyebath as for dyeing wool light brown. Add 4 cupfuls of

alum to the dyebath and dissolve. Immerse unmordanted wool

(Plate XLVII, c). Boil 30 minutes. Rinse in vinegar and

dry. Light fastness: good.

Gray dye for wool. Dye Method (a. d. copperas): Pre-

pare a dyebath as for dyeing wool light brown. Boil b. d.

alum mordanted wool (Plate XLVII, d) 30 minutes in the dye

and transfer to the a. d. mordant of copperas (p.39). Boil

10 minutes. Rinse and dry. Light fastness: good.

Gray dye for cotton. Dye Method: Same as for dyeing

wool light brown. Unmordanted cotton (Plate XLVII, e). Dye

Method (i. d. alum) for dyeing wool tan. Unmordanted cotton

(Plate XLVII, f).

WORWOOD, SILVERY (Artemisia filifolia)53

Reichard mentions sagebrush as a dyesource for yellow. 5 4

3Fordescription see Coulter, 2. cil., p. 567.

5 4 Rei chard, g. .cit., p. 40.
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Bryan and Young give a recipe using A. tridentata. 55  It is

probable that any species of the genus Artemisia will give

a yellow dye.

Yellow dye for wool. Dye Method:

1 pound wool

1 peck the flowering tops or young leaves

4 gallons soft water

Boil tops or young leaves 30 minutes. Strain and add

unmordanted wool (Plate XLVIII, a) or wool mordanted in

b. d. chrome (Plate XVLIII, bl, alum (Plate XLVIII, c).

Boil 30 minutes. Rinse and dry. Light fastness: un-

mordanted wool, b. d. chrome, alum, good.

Orange dye for wool. Dye Method: the same as in

dyeing wool yellow. Use wool mordanted in b. d. tin (Plate

XLVIII, d). Light fastness: fair.

No dye for cotton.

YAUPONt, DESERT, p (ShaeferLia uniefolia)

According to Elena Zamora O'Shea, the berries of gcgapj

were used by the Indians in making a blue dye. 5 6 The

berries were not obtainable for this study, but Parks sent

the roots to be tested for coloring matter. The roots are

covered with a bright orange powder. This did not color the

wool, but formed a sediment in the bottom of the vessel.

55
Bryan and Young, 22. cit., p. 63.

5 6 Schoffelmayer, p2. cit.
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Light yellow dye for wool. Dye Method:

1 pound wool

2 pecks roots

4 gallons soft water

Boil the roots 2 hours. Strain twice. Add unmordanted

wool (Plate XLVIII, e) or wool mordanted with b. d. alum

(Plate XLVIII, f), or tin (Plate XLIX, a). Boil 30 minutes.

Rinse and dry. Light fastness: unmordanted wool, b. d.

alum, poor; tin, good.

Tan dye for wool. Dye lethod: Proceed the same as

with light yellow. Use wool mordanted with b. d. chrome

(Plate XLIX, b). Light fastness: poor.

No dye for cotton.

YELLOWt62ED (flaveria caMestris)

Leafless red stalks of this plant give a pale dye.

Yellow dye for wool. Dye method:

1 pound wool

2 pecks stalks

4 gallons soft water

Boil stalks 45 minutes. Strain and add unrmordanted

wool (Plate XLIX, c), wool mordanted with b. d. chrome

(Plate XLIX, d), alum (Plate ALIX, e), or tin (Plate

XLIX, f). Boil unmordanted wool 40 minutes. Boil wool

mordanted with chrome, alum, or tin 20 minutes. Rinse
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and dry. Light fastness unmordanted wool, b. d. chrome,

good; alum, fair; tin, good.

No dye for cotton.



CHAPTER IV

CONCLUSION

This study has been made with the hope that it will be

of benefit to persons who wish to use vegetable dyes. Al-

though the recipes are limited to plants of the Plains

country, many of them may be found throughout Texas, as

well as in sections of the Southern and Western States

regions.

The Introduction offers a compilation of data. It

gives the dye plants which occur on the Texas Plains; also

it outlines the geographical limits of that area. In-

digenous plants, alleged to be dye-producing, are listed.

It gives a survey of dye plants in use before the invention

of aniline dyes, of some dye plants used by the Indians of

North America, and of those commonly used by the people of

the Southern Highland region. General characteristics of

vegetable dyes are discussed, as well as the range of colors

obtained from the plants tested.

Chapter II enumerates the articles of equipment needed

for dyeing. Instructions for washing the textiles and mor-

danting them are set forth. Various processes used in

dyeing with woods, roots, and barks are given. A method for

testing dyes for light fastness is explained.

88
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Dye recipes which have been used are given in Chap-

ter III. They are arranged alphabetically by the common

name of the dye plant. Examples of wool and cotton which

have been dyed by the methods given in the recipes appear

at the end of this treatise. They have been tested for

fastness to light and washing. Their fastness and prac-

ticability may be judged by examining the plates at the

end of this volume.

This study makes no pretense of being the last word

on the subject of dyes from plants found on the Texas

Plains, The scope of such a work is almost limitless.

There are many phases of this study which have not been

explored. Doubtless dye plants exist which have never

been tested for their dye-producing qualities. There are

countless methods of dyeing which have not been used with

the dyestuffs listed in this work. Mordants are innumer-

able, not only vegetable ones such as the Indians used,

juniper berries, sumac leaves and oak galls, but many

other chemicals besides those used in the tests of this

study. Among these are oxalic acid, ochre, ammonium

chloride, and copper acetate. An investigation can be

made concerning the effect of seasons on dye sources.

Further experiments should be made of the dye plants

which are said to produce one color, but in the tests of

this study, produced an entirely different one. For
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example, wild lettuce (Lactuca floridana) was said to give

a black or blue dye. It gave a series of yellows by the

methods employed in this study. Some species of plum root

and prickly pear cactus are purported to produce red to

reddish-purple dyes. There are many species of these

plants, native to the Plains country, with which no re-

corded experiments have been made. Some of them might

give red dyes. Puccoon root (Litho2ermum incisum) was

listed in several references as producing a red dye. The

color resulting from the test made in this study was gray.

Likewise an investigation should be made of those

plants which are reported to yield dye but which yielded

none by the methods used in this experimentation. One such

plant is wild indigo (Baptisialeucgpaea). It is said

to give a blue dye but the method used for extracting true

indigo proved unsuccessful; neither could a dye be obtained

from boiling the roots and leaves.

Table 1 (p. 92) appears in the Appendix. This table

lists other plants of the Texas Plains which may produce

dyes but which were not tested in this study. It gives

the common and scientific names of the plants, the part of

the plant used to produce the dye, and references to the

plants as dye sources.

The field for experimentation widens further when

processes for dyeing cotton are considered. It will be
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noticed that few examples of cotton are found in the plates.

Because of the nature of the fiber, cotton does not take

dyes as easily and successfully as wool. Only unmordanted

cotton was used in the test, as mordanting it proves a com-

plicated process. In this study only substantive dyes pro-

duced a color on the cotton.

For city dwellers who may buy the commercial dyes and

dye the textiles within an hour, vegetable dyes may seem

impracticable because of the length of time and the labor

involved in obtaining and using them. For the person in a

rural community who depends on materials at hand for dyes,

these will prove both practical and economical. To the

craftsman who enjoys seeing wool develop from the fleece

into a choice textile, the satisfaction which results from

producing beautiful and durable colors is incomparable.



APPENDIX

Table 1 lists plants indigenous to the Plains country

which may contain dye but which were not tested in this

study. It is hoped that they may be investigated. To aid

the experimenter, the name of the plant, scientific and

common, is given, along with the part of the plant used for

dye and all references to its use as a dye source.

TABLE 1

PLANTS TO BE INVESTIGATED AS DYE SOURCES

Scientific Name Common Name Part Used Referencesa
of Plant of Plant for Dye

Apo cynum
sibiricum Jacq.

Atriplex
canescens (Pursb)
Nutt.

Carex
Brittoniana

Bailey
hystricina flhl.
Lunelliana
Mackenzie

stipata Muhl.

Castilleja
integra

Ceanothus
ovatus Desf.

Claspingleaf
Dogbane

Shad, Chamiza

Sedge

Painted Cup

Redroot

Entire
plant

Twigs,
leaves

Entire
plants

Blossoms
or entire
plant

Roots

Cov 159

IND 83
NND 32, 33

SBD 4
COV 149

NTD 52

VTT 77
Q,ui 123

I I Idm
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TABLE 1--Continued

Scientific Name Common Name Part Used References
of Plant of Plant for Dye

Cerco carpus
argenteus
By db.

Clematis
Drummondii
T. and G.

Cleome
serrulata Pursh.

Comandra
pallida A. DC

Commelina
crispa Wooten

Delphiniu%
scapo sum
consolida L.

Forestiera
neomexicana
A. Gray

Helenium
microceptlum DC
hoopesii

autumnale L.b

Moun tain
mahogany

Texas virgin
bower

Bee Plant

Dayflower

Larkspur

Ironwood

Sneezewood

Owl's foot

Sneezewood

Bark of
the root

Leaves and
branches

Entire
plant (be-
fore blos-
soming)

Roots

Petals

Flowers

Ripe
berries

Flowers
and leaves

Flowers

DPT 6
Qui 123
MID 45.
BAB (3)
NSW 42
NW 75

SBD
HID
Cov

337

4
1
157

NND 23

IVD 50

DPT
HUD
Cov

BAE
NSW
IVD

9

156

(45) 43
44
50

MND 38

IVD 83
NSW 39
IND 35

NH ap 21 84



94

TABLE 1--Continued

Scientific Name Common Tame Part Used References
of Plant of Plant for Dye_ _--___*___

Juniperus
virginiana

mono sperma mex5icana Spreng.

Krameria b
parvifolia

segundiflora DC.

Mirabilis
aggregata (Ort.)
Cav.

,Talapa L.
var. Lind-
heimeri

Phragmites
communis
var. Ber-
landieri

Phorad endron
juniperigum
Engelm.

flavescens
(Pursh.)

Polygonum b
aviculare L.b

ramo sisshium
Michx.

Prosopis
chilensis

Red cedar

Mountain
cedar

Four o'clocks

Grass

Cedar
mistletoe

American
mistletoe

Knotgrass

Bush
Knotweed

Mesqu i te

Inner bark

Bark and
berries

Roots

Flowers

Flowering
tops (with
copperas)

Entire
plant

Entire
plant

Bark

BAE (44):372
A 22
IVD 82
DPT 5
NSW 41

IV 83
NfD 39

BAE (26) 118

Io 123

NSW 42

Io 116

NSW 40

Cov 156

Dal
(Feb 9'41, 12)
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TABLE 1--Continued

Scientific Name Common Name Part Used References
of Plant of Plant for DyeMIN_ _ 7~nr o

Psoralea bmacrostachyab
cuspidata Pursh.
digitata Nutt,

esculenta Pursh.

linearifolia
T. and G.

Quercus
cinerea Miclhx.

macrocarpa Michx.

Gambeliib

pungens (Engelm.)
Leibm.

Salix
nigra Marsh.

var. falcata

interior Rowlee

(unidentified
species)

Thelespermg
subnudum

meg apotamicum
(Spreng.)

gracile

?ea surf

Indian bread-
root

Sand Jack

Bur Oak

Gambel's Oak

Black Willow

Black Willow

Sandbar Willow

Willow

Navajo tea

Navajo tea

Roots

Bark (with
iron rust)

Inner bark

Inner bark

Bark

Bark

Bark

Roots
Berries

Bark

Entire
plant

Entire
plant

and

1VD 83

IVD 50

BAE (44)
372-3

WMD 49

A 12

DPT 5

IVD 83
PFSR

IVD 82
NSW 41

IV'D 52

N1D 63, 70
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TABLE I--Continued

Scientific Name Common Eame Part Used References
of Plant of Plant for Dye

Urtica
(unidentified Root (with Cov 158

species) alum)

gracilenta
Greene Tall nettle

Zinnia
(unidentified

species) Flowers A 33

grandiflora
Nutt,

See Key to Abbreviations of References below.

bSpecies do not occur in the Plains regions. When a
species does not occur in the region, those species of the
same genus which do occur are listed.

KEY TO ABBREVIAT IO1S OF REITRENCBS

A .00...0

BAE 26

BAE 44

BAE 33

Furry and Viemont, Home Dyeing with Natural Rye,
U. S. Department of Agriculture, Miscellaneous
Publication No. 230, p. 36.

Frank Russell, "The Pima Indian," Twenty-sixth
Annual report of the Bureau of American Ethnology,
rL9O5) pp. 3-390.

Frances Densmore, "Uses of Plants by the Chippewa
Indians," Annual Report of the Bureau of meran

Ethnography(1926, pp. 275-397.

Melvin Randolph Gilmore, "Uses of Plants by the
Indians of the Missouri River Region," Thi -
third Annual Report of the Bureau of American
Ethnography, 19 pp. 72-100.
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BAE 45 ..*

Cov

Dal

DPT

HID

Io

IVD

NW ..... Charles Avery Amsden, Navao Weaving, p. 261.

Gladys A. Reichard, Navajo Shepherd and Weaver,

p . 222.

"Home Dyeing with Native Materials," typewritten
copy made of an article in The1rogressive Farmer
and Southern Ruralist, Birmingham, Alabama,no
dtT6te givenT

Qui ..... Ellen Schulz Quillan, Texas Wild Flowers, p. 505.

Tames A. Teit, "The Salishan Tribes of the Western
Plateaus," Forty-fifth Annual Repoart of the Bureau
of Ameran Ethn g, 1927, pp. 1-218.

Eliza Calvert Hall, A Book of Hand-Woven Cover-
lets, pp. 1-279.

J. Frank Dobie, "My Texas: Mesquite," Dal
Mornig News, February 9, 1941, p. 12.

H. B. Parks, "Dye Plants of Texas," (Texas Agri-
cultural Experiment lStation, A. & M. College of
Texas, January 14, 1937), pp. 9.

Bernice Claytor, "Home Made Dyes" (Report pre-
pared for the Department of Home Improvement,
Texas Extension Service), p. 5. (Typewritten.)

Harriette S. Kellogg, "Native Dye Plants and Tan
Plants of Iowa with Notes on a Few Other Species,"
Proceedings jf the Iowa Acadew of Science for
1912, Vol. XIX, pp. 113-128.

ndan Vegetable Part I, Department of
Indian Art, Denver Art Museum, No. 63, pp. 5-52.
Indian VEgetable Is, Part II, Department of
Irndian Art, Denver Art Museum, No. 71, pp. 82.w84.

Frances Louisa Goodrich, Mountain H mespun,
Appendix II, pp. 84-88.

Nonabah G. Bryan and Stella Young, Navajo Native
Dyes (Indian Handcraft Series, No. 2), Education
Division, U. S. Office of Indian Affairs, Depart-
ment of the Interior, pp. 75-76.

IND .....

NSW

PFSR
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SBD ... Wilmer Stone Viner, "Saluda Book of Dyes,"
(unpublished manuscript belonging to Rudolph
Fuchs, Assistant Professor of Art, N. T. S. T. C.,
Denton, Texas). pp. 28. (Typewritten.)

VPNT .. B. 3. Parks, Valuable Plants Native to Texas,
Texas Agricultural Experiment Station, A. & M.
College of Texas, Bul. No. 551, pp. 173.
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INDEX TO RECIPES BY DYE COLORS 01 COTTON AID WOOL

COTTON

Gray
walnut, 82

Red __
sumac, dwarf, 81

Tan
bois d'arc, 49
canaigre, 51
lote, 64
plum, wild, 69
walnut, 82

Yellow
algerita, 44
jointfir, 61
poppy, white, 72
rabbitbrush, 75

WOOL

Blue
bucktiorn, woolly, 49
elderberry, 58
grape, wild, 60

Brown
bois d'arc, 47
canaigre, 51
catclaw, 54
coreopsis, 57
lote, 64
pecan, 69
plum, wild, 69
sumac, dwarf, 79
sunflower, 81
walnut, 82

Gray
buckthorn, woolly, 49
catsclaw, 54
grapes, wild, 60
pecan, 69
plum, wild, 69
puccoon, 73
puncture plant, 74
thistle, Russian, 82
walnut, 82

Green
algerita, 44
buckthorn, woolly, 49
elderberry, 58
lettuce, tall wood, 63
nightshade, silerleaf, 67

Orange
algerita, 44
bois d'arc, 47
broomweed, small-

flowered, 48
catsclaw, 54
coreopsis, 57
goldenrod, purple, 59
lote, 64
love vine, 65
rabbitbrush, 75
sunflower, 81
wormwood, silvery, 84

Red
cactus, prickly pear, 50
poke, 71

Tan
canaigre, 51
catclaw, 54
madrona, 66
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Tan--Continued
plum, wild, 69.
poppy, white, 72
sumac, dwarf, 79
walnut, 82
yaupon, desert, 85

Yellow
algerita, 44
bitterweed, long-

stemmed, 46
broomweed, small-

flowered, 48
chinaberries, 56
cottonwood, 58
goldenrod, purple, 59
gumplant, broadleaf, 61
jointfir, 61
lambsquarters, 62
little bluestem, 63

Yellow--Continued
love vine, 65
madrono, 66
milkweed, broadleaf, 66
moss, wolf, 67
nightshade, purple, 68
psilostrophe, 72
rablbitbrush, 75
ragweed, western, 76
rescue grass, 77
senecio, broomlike, 77
snakeroot, dotted
button, 77

sorrel, 78
suaeda, 78
sumac, dwarf, 79
sunflower, 81
wormwood, silvery, 84
yaupon, desert, 85
yellow-weed, 86
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PLATE I

a. Dye Source: Algerita

Mordant (b.d.): none
(i. d.): none
(a.d.): none

c. Dye Source: Algerita

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

e. Dye Source: Algerita

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

b. Dye Source: Algerita

Mordant (b.d.): none
(i. d.): none
(a.d.): none

d. Dye Source: Algerita

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

F. Dye Source: Algerita

Mordant (b.d.): none
(i. d.): none
(a.d.): blue stone

SAMPLES OF WOOLEN CLtTH DYED WIT- H ALGERITA

F, I Vlll

Wr
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PLATE II

a. Dye Source: Algerita

Mordant (b.d.): none
(i. d.): none
(a.d.): bluestone

c. Dye Source: Algerita

Mordant (b.d.): alum
(i. d.): none
(a.d.): bluestone

e. Dye Source: Algerita

Mordant (b.d.): none
(i. d.): none
(a.d.): copperas

b. Dye Source: Algerita

Mordant (b.d.): chrome
(i. d.): none
(a.d.): bluestone

d. Dye Source: Algerita

Mordant (b.d.): tin
(i.d.): none
(a.d.): bluestone

F. Dye Source: Algerita

Mordant (b.d.): chrome
(i. d.): none

(a.d.): copperas

SAMPLES OF WOOLEN CLOTH DYED WITH ALGERITA
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PLATE III

a. Dye Source: Algerita

Mordant (b.d.): alum
(i. d.): none
(a.d.): copperas

Dye Source: Algerita

Mordant (b.d.): none
(i. d.): none
(a.d.): cbrome

e. Dye Source: Algerita

Mordant (b.d.): tin
(i. d.): none
(a.d.): chrome

b. Dye Source: Algerita

Mordant (b.d.): tin
(i. d.): none
(a.d.): copperas

e
dDye Source: Algeri ta

Mordant (b.d.): alun
(i. d.): none
(a.d.): chrome

I. Dye Source: Algerita

Mordant (b.d.): none
(i.d.): none
(a.d.): none

SAMPLES OF CLOTH DYED WITH ALGERITA
a-e) Woolen Cloth, f) Cotton cloth

C.

am.

108



A

~ ~

109

PLATE IV

a. Dye Source: Algerita

Mordant (b.d.): none
(i. d.): none
(a.d.): chrome

c. Dye Source: Algerita

Mordant (b.d.): none
(i.d.): none
(a.d.): copperas

e. Dye Source: Bitterweed (long-
stemmed)

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

b. Dye Source: Algerita

Mordant (b.d.): none
(i. d.): none
(a.d.): bluestone

d. Dye Source: Bitterweed (long-
stemmed)

Mordant (b.d.): none
(i. d.): none
(a.d.): none

I. Dye Source: Bit terwee d (long-
stemmed)

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

SAMPLES OF CLOTH DYED WITH ALGERITA AND BITTERWEED
a-c) Cotton Cloth Dyed with Algerita
d-f) Woolen Cloth Dyed with Bitterweed



PLATE V

s. Dye Source: Bitterweed (long-
stemmed)

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

c. DyeSource: Bois d'Arc

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

e. DyeSource: Bois dtArc

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

I

b. DyeSource: Bois dctArc

Mordant (b.d.): none
(i.d.): none
(a.d.): none

d. DyeSource: Bois dIArc

Mordant (b.d.): alum
(i. d.): none

(a.d.): none

F. DyeSource: Bois dltArc

Mordant (b.d.): none
(i. d.): none

(a.d.): bluestone

SAMPLES OF CLOTH DYED WITH BITTERWEED AND BOIS D'ARC
a) Woolen Cloth Dyed with Bitterweed,

b-If) Woolen Cloth Dyed with Bois dfArc

110
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PLATE VI

a. DyeSource: Bois d'Arc

Mordant (b.d.): chrome
(i. d.): none
(a.d.): bluestone

c. DyeSource: Bois d'Arc

Mordant (b.d.): tin
(i.d.): none
(a.d.): bluestone

e. DyeSource: Bois d t Arc

Mordant (b.d.): tin
(. d.): none
(a.d.): chrome

1. Dye Source: Boi s d IArc

Mordant (b.d.): almi
(i. d.): none
(a.d.): bluestone

d. DyeSource: Bois d'Arc

Mordant (b.d.): alum
(i. d.): none
(a.d.): chrome

F. DyeSource: Bois d'Arc

Mordant (b.d.): none
(i. d.): none
(a.d.): copperas

SAMPLES OF WOOLEN CLOTH DYED WITH BOIS D'ARC

mm-i
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PLATE VII

a. Dye Source: Bois d'Arc

Mordant (b.d.): chrome
(i. d.): none
(a.d.): copperas

c. Dye Source: Bois d'Arc

Mordant (b.d.): tin
(i.d.): none
(a.d.): copperas

e. Dye Source: Bois dtArc

Mordant (b.d.): none
(i.d.): none
(a.d.): chrome

b. DyeSource: Bois d'Arc

Mordant (b.d.): alum
(. d.): none
(a.d.): copperas

d. Dye.Source. Bois dArc

Mordant (b.d.): none
(i. d.: none
(a.d.): none

F. Dye Source: Bois d'Arc

Mordant (b.d.): none
(i.d.): none
(a.d.): blue stone

SAMPLES OF CLOTH DYED WITH BOIS DIARC
a-c ) Woolen Cloth Dyed with Bois d'Arc,
d-fC) Cotton Cloth Dyed with Bois dtArc
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PLATE VIII

a. Dye Source: Bois d I Arc

Mordant (b.d.): none
(i.d.): none
(a.d.): copperas

c. DyeSource: Broomweed (small-
flowered); September test

Mordant (b.d.): chr ome
(i. d.): none
(a.d.): none

e. Dye Source: Broomweed (small-
flowered); September test

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

b. DyeSource: Broomweed (small,-
flowered); October test

Mordant (b.d.): none
(i.d.): none
(a.d.): none

d. DyeSource: Broomweed (small-
flowered); October test

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

F. Dye Source: Broomweed (small-
flowered); October test

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

SA1IPLES OF CLOTH DYED WITH BOIS D'ARC AND BROOMWID
a) Cotton Cloth Dyed with Bois dtArc,

b-f) Woolen Cloth Dyed with Broomweed
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PLATE IX

a. Dye Source: Broomweed (small-
flowered); September test

Mordant (b.d.): tin
-.d-): none

(a.d.): none

c. DyeSource: Broomweed (small-
flowered); September test

Mordant (b.d.): alum
(i.d.): none
(a.d.): blue stone

e. Dye Source: Buckthorn (woolly)

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

1. DyeSource: Broomweed (small-
flowered); October test

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

d. Dye Source: Buckthorn (woolly)

Mordant (b.d.): none
(i. d.): none
(a.d.): none

xf

I. Dye Source: Buckthorn (woolly)

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

SAMPLES OF CLOTH DYED WITH BROOMWED AND BUCKTHORN
a-c) Woolen Cloth Dyed with Broomweed,
d-f ) Woolen Cloth Dyed with Buckthorn
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PLATE X

a. Dye Source: Buckthorn (woolly)

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

c. Dye Source: Canaigre

Mordant (b.d.): none
(i. d.): alum
(a.d.): none

e. Dye Source: Canaigre

Mordant (b.d.): none
(i. d.): vinegar
(a.d.): none

Mordant (b.d.): alum
(i. d.): alum
(a.d.): none

I. Dye Source: Canaigre

Mordant (b.d.): none
(i. d.): alum
(a.d.): none

SAMPLES OF CLOTH DYED WITH BUCKTHORN, CACTUS, AND CANAIGRE
a) Woolen Cloth Dyed with Buckthorn,
b) Woolen Cloth Dyed with Cactus,

c-fV) Woolen Cloth Dyed with Canaigre

b. Dye Source: Cactus (prickly pear)

Mordant (b.d.): none
(i. d.): fermentation
(a.d.): none

d. Dye Source: Canaigre



far--~

116

PLATE XI

a. Dye Source: Canaigre

Mordant (b.d.): chrome
(i. d.): alum
(a.d.): none

C. Dye Source: Canaigre

Mordant (b.d.): tin
(i. d.): alum
(a.d.): none

e. Dye Source: Canaigre

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

6. Dye Source: Canaigre

Mordant (b.d.): alum
(i. d.): alum
(a.d.): none

d. Dye Source: Canaigre

Mordant (b.d.): none
(i. d.): none
(a.d.): none

I. Dye Source: Canaigre

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

SAMPLES OF WOOLEN CLOTH DYED WITH CANAIGRE
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PLATE XII

a. Dye Source: Canaigre

Mordant (b.d.): tin
(i.d.): none
(a.d.): none

c. Dye Source: Canaigre

6. Dye Source: Canaigre

Mordant (b.d.): none
(i. d.): salt and soda
(a.d.): none

d. Dye Source: Canaigre

Mordant (b.d.): none
(i. d.): alum
(a.d.): none

Mordant (b.d.): none
(i. d.): vinegar
(a.d.): none

e. Dye Source: Cianaigre

Mordant (b.d.): none
(i. d.): none
(a.d.): none

SAMPLES OF CLOTH DYED WITH CANAIGRE
a,b) Woolen Cloth Dyed with Canaigre,
c-f) Woolen Cloth Dyed with Canaigre

F. Dye Source: Canaigre

Mordant (b.d.): none
(i. d.): salt and soda
(a.d.): none
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PLATE XIII

a. Dye Source: Catsclaw

Mordant (b.d.): none
(i. d.): none
(a.d.): none

c. Dye Source: CatsClaw

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

e. Dye Source: Catselaw

Mordant (b.d.): chrome
(i. d.): none
(a.d.): blue stone

F. Dye Source: Catsclaw

Mordant (b.d.): alum
(i. d.): none
(a.d.): blue stone

SAMPLES OF WOOLEN CLOTH DYED WITH CATSCLAW

r-

b. Dye Source: Catsclaw

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

d. Dye Source: Catsclaw

Mordant (b.d.): none
(i. d.): none
(a.d.): bluestone
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PLATE XIV

a. DyeSource: Catsclaw

Mordant (b.d.): alum
(i.d.): none
(a.d.): chrome

c. Dye Source: Catsclaw

Mordant (b.d.): chrome
(i. d.): none
(a.d.): copp eras

e. Dye Source: Catsclaw

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

6. Dye Source: Catsclaw

Mordant (b.d.): none
(i. d.): none
(a.d.): copp eras

d. Dye Source: Catsclaw

Mordant (b.d.): alum
(i. d.): none
(a.d.): copDcras

f. Dye Source: Cat sclaw

Mordant (b.d.): tin
(i. d.): none
(a.d.): chrome

SA11LE3 OF .. OOLEN CLOTh DYED WJITH CATSCLAVJ

Eli =77, ;77"W'l



a. Dye Source: Catsclaw

Mordant (b.d.): tin
(i. d.): none
(a.d.): blue stone

b. Dye Source: Catsclaw

Mordant (b.d.): tin
(i. d.): none
(a.d.): copperas

d.c. Dye Source: Catsclaw

Mordant (b.d.): none
(i. d.): blue stone
(a.d.): chrome

e. Dye Source: Chinaberry

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

Dye Source: Chinaberry

Mordant (b.d.): none
(i. d.): none
(a.d.): none

F. Dye Source: Chinaberry

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

SAMPLES OF CLOTH DYED WITH CATCLAW AND CHINABERRY
a-c) Woolen Cloth Dyed with Catsclaw,
d-If) Woolen Cloth Dyed with Chinaberries

I
120

PLATE XV
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PLATE XVI

AO

Dye Source: Chinaberr y

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

Dye Source: Core op si s

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

e. Dye Source: Cottonwood

Mordant (b.d.):
(i. d.):
(a.d.):

SAMPLES OF

alum
none
none

CLOTH
a)

b,c)
d-f )

p A,

b. Dye Source: Coreopsis

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

d. Dye Source: Cottonwood

Mordant (bd.):Chrome
(.d.:none
(a.d.): none

7 ~ '

FDye Source: Cottonwood

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

DYED IITH CHINABERRY, COHEOPSIS, AND COTTONWOOD
Woolen Cloth Dyed with Chinaberry,
Woolen Cloth Dyed with Coreopsis,
Woolen Cloth Dyed with Cottonwood

PM
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PLATE XVII

i.

a. Dye Source: Elderberry

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

c. Dye Source: Elderberry

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

e. Dye Source: Purple Goldenrod

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

-4 .4 rT

6. Dye Source: Elderberry

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

d. Dye Source: Purple Goldenrod

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

F. Dye Source: Purple Goldenrod

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

SA I1PLES O CLOTH DYI WITH ELDERBERRY AND GOLDEITROD
a-c) oolen Cloth Dyed with Elderberries,
d-f) Woolen Cloth Dyed with Goldenrod
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PLATE XVIII

a. Dye Source: Wild Grape

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

c. Dye Source: Grape

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

e. Dye Source: Broadleaf Gu.mplant

Mordant (b.d.): Chrome
(i. d.): none
(a.d.): none

b. Dye Source: Uild Grape

Mordant (b.d.): alun
(i. d.): none
(ad) none

d. Dye Source: Broadleaf Gumplant

Mordant (b.d.): none
(i. d.): none
(a.d.): none

F. Dye Source: Broadleaf Gumplant

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

SAMPLES OF CLOTH DYED WITH GRAPE AND GUMPLANT
a-c) Woolen Cloth Dyed with Grapes,
d-If) Woolen Cloth Dyed with Gumplant

n

Jl
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PLATE XIX

~;

a. Dye Source: Gumplant (broadleaf)

Mordant (b.d.): tin
(i.d.): none
(a.d.): none

c. Dye Source: Jointflir

Mordant (b.d.): chrome
(i.d.): alum
(a.d.): none

e. Dye Source: Jointfgir

Mordant (b.d.): tin
(i. d.): alum
(a.d.): none

Mordant (b.d.): none
(i. d.): alum
(a.d.): none

SAMPLES OF CLOTH DYED WITH GUMPLANT AND JOINTFIR
a) Woolen Cloth Dyed with Gumplant,

b--e) Woolen Cloth Dyed with Jointfir,
f ) Cotton Cloth Dyed with Jointfir

b. Dye Source: Jointfir

Mordant (b.d.): none
(i. d.): alum
(a.d.): none

F ;

d. Dye Source: Jointfir

Mordant (b.d.): alum
(i. d.): alum
(a.d.): none

F. Dye Source: Jointfrir

1
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PLATE XX

a. Dye Source: Lambsquarter

Mordant (b.d.): almn
(i. d.): none
(a.d.): none

c. DyeSource: Lettuce (tall wood)

Mordant (b.d.):
(i.d.):
(a.d.):

chrome
none
none

L

e. Dye Source: Lettuce (tall wood)

Mordant (b.d.): t in
(i. d.): none
(a.d.): none

b. DyeSource: Lettuce (tall wood)

Mordant (b.d.): none
(i. d.): none
(a.d.): none

d. Dye Source: Lettuce (tall wood)

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

F. Dye Source: Little Blue stem

Mordant (b.d.): c hrome
(i. d.): none
(a.d.): none

AIPLE~S OP CLOTH DYED WITH LAMISQUARTEB, LETTUCE, AND LITTLE BLUESTEIM
a) oolen Cloth Dyed with Lambsuarter,

b-e) Woolen Cloth Dyed with Lettuce,
f ) Woolen Cloth Dyed with Little Bluestem
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PLATE lXI

a. Dye Source: Little Blue ztem

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

c. Dye Source: Little Blue sten

Mordant (b.d.): alum
(i. d.): none
(a.d.): blue stone

e. Dye Source: Lote

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

6. DyeSource: Little Bluestem

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

d. Dye Source: Lote

Mordant (b.d.): none
(i. d.): none
(a.d.): none

F. Dye Source: Lote

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

SAMPLES OF CLOTH DYED WTTH LITTLE BLUESTELi AND LOTE
a-c ) Woolen Cloth Dyed with Little Bluestem,
d-f) Woolen Cloth Dyed with Lote

'A- ,AY~' ~ A
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PLATE XXII

a. Dye Source: Lote

Mordant (b.d.): none
(i. d.): none
(a.d.): chrome

c. Dye Source: Lote

Mordant (b.d.): none
(i. d.): none
(a.d.): bluestone

e. Dye Source: Lote

Mordant (b.d.): alum
(i.d.): none
(a.d.): bluestone

b. Dye Source: Lote

Mordant (b.d.): alum
(i. d.): none
(a.d.): chrome

d. Dye Source: Loto

Mordant (b.d.): chrome
(i.d.): none
(a.d.): blue stone

F. Dye Source: Lote

Mordant (b.d.): none
(i. d.): none
(a.d.): copperas

SAMPLES OF WOOLEN CLOTH DYED WITH LOTE

II- 1



128

PLATE XXIII

a. Dye Source: Lote

Mordant (b.d.): chrome
(i. d.): none
(a.d.): copperas

c. Dye Source: Lote

Mordant (b.d.): tin
(i. d.): none
(a.d.): copperas

e. Dye Source: Lote

Mordant (b.d.): tin
(i. d.): none
(a.d.): blue s tone

1. Dye Source: Lote

Mordant (b.d.): alum
(i. d.): none
(a.d.): copperas

d. Dye Source: Lote

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

F. Dye Source: Lote

Mordant (b.d.):
(i. d.):
(a.d.):

SAMPLES OF CLOTH DYED ITH LOTE
a-e) Woolen Cloth Dyed with Lote,

f) Cotton Cloth Dyed with Lote

none
none
none
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PLATE XXIV

Dye Source: Lote

Mordant (b.d.): none
(i. d.): none
(a.d.): chroine

Dye Source: Lote

Mordant (b.d.): none
(i. d.): none
(a.d.): copperas

m *

b. Dye Source: Lote

Mordant (b.d.): none
(i. d.): none
(a.d.): blue s t one

d.

e. Dye Source: Love Vine

Mordant (b.d.):
(i. d.):
(a.d.):

alum
none
none

Dye Source: Love Vine

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

r it

F. Dye Source: Love Vine

Mordant (b.d.):
(i. d.):
(a.d.):

tin
none
none

SAMPLES OF CLOTH DYED WITH LOTE AND LOVE VINE
a-c) Cotton Cloth Dyed with Lote,
d-f') Woolen Cloth Dyed with Love Vine
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PLATE XXV

a. Dye Source: Madrono

Mordant (b.d.): none
(i. d.): none
(a.d.): none

c. Dye Source: Madrono

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

e. Dye Source: Madr ono

Mordant (b.d.): none
(i. d.): none
(a.d.): none

b. Dye Source: Mad rono

Mordant (b.d.): chrome
(i.d.): none
(a.d.): none

d. Dye Source: Iadrono

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

I. Dye Source: Milkweed (broadleaf)

Mordant (b.d.): none
(i. d.): none
(a.d.): none

SAMPLES OF CLOTH DYED WITh 1ADRONO AND MILKWEED
a-d) Woolen Cloth Dyed with Madrono,

e) Cotton Cloth Dyed with Madrono,
f) Woolen Cloth Dyed with Madrono
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PLATE XXVI

a. Dye Source: Milkweed (broadleaf )

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

c. Dye Source: Milkweed (broadleaf)

Mordant (b.d.): tin
(i.d.): none
(a.d.): none

e. Dye Source: Moss (wolf)

Mordant (b.d.): chrone
(i. d.): none
(a.d.): none

b. DyeSource: Milkweed (broadleaf)

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

d. Dye Source: MoSS (wolf)

Mordant (b.d.):
(i. d.):
(a.d.):

none
none
none

F. Dye Source: Moss (wolf)

Mordant (b.d.):
(i. d.):
(a.d.):

alum
none
none

SAMPLES OF CLOTH DYED WITH MILKWEED A)D WOLF MOSS
a-c ) Woolen Cloth Dyed with Milkweed,
d-f) Woolen Cloth Dyed with Wolf Moss
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PLATE XXVII

a. Dye Source: Moss ( wolf) b. DyeSource: Nightshade (silverleaf)

Mordant (b.d.): tin
(i.d.): none
(a.d.): none

Mordant (b.d.):
(i. d.):
(a.d.):

none
copperas
none

c. DyeSource: Nightshade (silverleaf) d. DyeSource: Nightshade (silverleaf)

Mordant (b.d.):
(i. d.):
(a.d.):

cbrome
copperas
none

Mordant (b.d.):
(.d.):
(a.d.):

alum
copperas
none

I. (

eDyeSource: Nightshade (silverleaC) F. Dye Source: Nightshade (purple)

Mordant (b.d.):
(i. d.):
(a.d.):

tin
copperas
none

Mordant (b.d.):
(i. d.):
(a.d.):

SAMPLES OF CLOTH DYED WITH WOLF MOSS AND NIGHTSHADE
a) Woolen Cloth Dyed with Wolf Moss,

b-e) Woolen Cloth Dyed with Silverleaf Nightshade,
f) Woolen Cloth Dyed with Purple Nightshade

none
none
none
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PLATE XXVIII

ItI

aDyeSource: Nightshade (purple)

Mordant (b.d.):
(i. d.):
(a.d.):

chrome
none
none

c. Dye Source: Nightshade (purple)

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

e. Dye Source: Pecan

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

6. Dye Source: Nightshade (purple)

Mordant (b.d.): alum
(i.d.): none
(a.d.): none

d. Dye Source: Pecan

Mordant (b.d.): none
(i. d.): none
(a.d.): none

F. Dye Source: Pecan

Mordant (b.d.):
(i. d.):
(a.d.):

alum
none
none

SAMPLES OF CLOTH DYED WITH NIGHTSHADE AND PECAN
a-c) Woolen Cloth Dyed with Purple Nightshade,
d-f) Woolen Cloth Dyed with Pecan

F
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PLATE XXIX

Dye Source: Pecan b. Dye Source: Pecan

Mordant (b.d.): alum
(i. d.): none
(a.d.): chrome

Mordant (b.d.):
(i. d.):
(a.d.):

none
none
copperas

c. Dye Source: Pecan

Mordant (b.d.): chrome
(i. d.): none
(a.d.): copperas

e. Dye Source: Pe can

Mordant (b.d.): none
(i. d.): none
(a.d.): copperas

d. Dye Source: Pe can

Mordant (b.d.): none
(i.d.): none
(a.d.): none

F. Dye Source: Plum (wild)

Mordant (b.d.):
(i. d.):
(a.d.):

none
none
none

SAMPLES OF CLOTH DYED WITH PECAN AND PLUM
a-c) Woolen Cloth Dyed with Pecan,
d,e) Cotton Cloth Dyed with Pecan,

f ) Woolen Cloth Dyed with Plum
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PLATE XXX

a. Dye Source: Plum (wild)

Mordant (b.d.): chrome
(.d.): none
(a.d.): none

C. DyeSource: Plum (wild)

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

e. Dye Source: Plum (wild)

Mordant (b.d.): tin
(i. d.): none
(a.d.): chrome

I. Dye Source: Plum wildl)

Mordant (b.d.): none
(i. d.): none
(a.d.): blue stone

SAMPLES OF WOOLEN CLOTH DYED WITH PLUM

b. Dye Source: Plum (wild)

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

IV
d. Dye Source: Plum (wild)

Mordant (b.d.): alum
(i. d.): none
(a.d.): chrome
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PLATE XXXI

a. Dye Source: Plum (wild)

Mordant (b.d.): chrome
(i. d.): none
(a.d.): bluestone

c. Dye Source: Plum (wild)

Mordant (b.d.): alum
(i. d.): alum
(a.d.): none

e. Dye Source: Plum (wild)

Mordant (b.d.): chrome
(i. d.): none
(a.d.): copperas

Mordant (b.d.): none
(i. d.): none
(a.d.): copperas

F. Dye Source: Plum (wild)

Mordant (b.d.): alum
(i. d.): none
(a.d.): copperas

SAMPLES OF WOOLEN CLOTH DYED WITH PLUM

6. Dye Source: Plum (wild)

Mordant (b.d.): alum
(i. d.): none
(a.d.): bluestone

d. Dye Source: Plum (wild)
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PLATE XXXII

Dye Source: Plum (wild)

Mordant (b.d.): none
(i. d.): none
(a.d.): none

b. Dye Source: Plum (wild)

Mordant (b.d.): none
(i. d.): none
(a.d.): chrome

c. Dye Source: Plum (wild) d. Dye Source: Plum (wild)

Mordant (b.d.):
(i. d.):
(a.d.):

none
none
blue stone

Mordant (b.d.):
(i. d.):
(a.d.):

none
none
copperas

e. Dye Source: Plum (wild)

Mordant (b.d.):
(i.d.):
(a.d.):

none
alum
none

.

FDye Source: Poke

Mordant (b.d.):
(i. d.):
(a.d.):

vinegar
vinegar
none

SAMPLES OF CLOTH DYED WITH PLUM AND POKE
a-e) Cotton Cloth Dyed with Plum,

f) Woolen Cloth Dyed with Poke
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PLATE XXXIII

a. Dye Source: Poppy (white)

Mordant (b.d.):
(i. d.):
(a.d.):

none
none
none

DyeSource: Poppy (Iwhite)

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

6. DyeSource: Poppy (white)

Mordant (b.d.):
(i. d.):
(a.d.):

chrome
none
none

d. Dye Source: Poppy (white)

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

e. Dye Source: Poppy (white) I. Dye Source: Psilostrophe

Mordant (b.d.):
(i. d.):
(a.d.):

none
none
none

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

SAMPLES OF CLOTH DYED WITH POPPY AND PSILOSTROPHE
a-d) Woolen Cloth Dyed with Poppy,

e) Cotton Cloth Dyed with Poppy,
f) Woolen Cloth Dyed with Psilostrophe

744
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PLATE XXXIV

a. Dye Source: Psilostrophe

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

c. Dye Source: Puccoon

Mordant (b.d.): none
(i. d.): ochre
(a.d.): none

e. Dye Source: Puncture Plant

b. Dye Source: Psilostrophe

Mordant (b.d.): tin
P. d.): none
(a.d.): none

d
dDye Source: Punc ture Plant

Mordant (b.d.):
(i. d.):
(a.d.):

none
copperas
none

F. Dye Source: Puncture Plant

Mordant (b.d.): chrome
(i. d.): copperas
(a.d.): none

Mordant (b.d.):
(i. d.):
(a.d.):

alum
copperas
none

SAMPLES OF CLOTH DYED WITH PSILOSTROPHE, PUCCOON, AI) PUNCTURE PLANT
a-b) Woolen Cloth Dyed with Psilostrophe,

c) Woolen Cloth Dyed with Puccoon,
d-f) Woolen Cloth Dyed with Puncture Plant



140

PLATE XXXV

a. Dye Source: Puncture Plant

Mordant (b.d.): tin
(i.d.): copperas
(a.d.): none

c. Dye Source: Rabbitbrush

Mordant (b.d.):
(i. d.):
(a.d.):

6.

d.

alum
alum,,
none

e. Dye Source: Rabbitbrush

Mordant (b.d.):
(i. d.):
(a.d.):

chrome
none
none

I. Dye Source: Rabbitbrush

Mordant (b.d.):
(i. d.):
(a.d.):

alum
none
none

SAMPLES OF CLOTH DYED WITH PUNCTURE PLANT AND RABBITBRUSH
a) Woolen Cloth Dyed with Puncture Plant,

b-f) Woolen Cloth Dyed with Rabbitbrush

Dye Source: Rabbitbrush

Mordant (b.d.): none
(i.d.): alum
(a.d.): none

Dye Source: Rabbitbrush

Mordant (b.d.): none
(i. d.): none
(a.d.): none
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PLATE XXXVI

Dye Source: Rabbi tbrush

Mordant (b.d.): tin
(i.d.): none
(a.d.): none

Dye Source: Rabbitbrush

Mordant (b.d.): none
(i. d.): none
(a.d.): none

e. Dye Source: Ragweed (western)

Mordant (b.d.):
(i. d.):
(a.d.):

cbrome
none
none

b.

d.

Dye Source: Rabbitbrush

Mordant (b.d.): none
(i. d.): alum
(a.d.): none

Dye Source: Ragweed ( western)

Mordant (b.d.): none
(i. d.): none
(a.d.): none

4r ~

IuhmPm IimRii

F. Dye Source: Ragweed (western)

Mordant (b.d.):
(i. d.):
(a.d.):

alum
none
none

SAMPLES OF CLOTH DYED WITH RABBITBRUSH AND RAGWEED
a) Woolen Cloth Dyed with Rabbitbrush,

b,c) Cotton Cloth Dyed with Rabbitbrush,
d-f) Woolen Cloth Dyed vrith Ragweed

4 ~ -

C.
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PLATE XXXVII

Dye Source: Ragweed (western)

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

Dye Source: Rescue Grass

Mordant (b.d.): chrone
(i. d.): none
(a.d.): none

.

eDye Source: Rescue Grass

Mordant (b.d.):
(i. d.):
(a.d.):

tin
none
none

b. Dye Source: Rescue Grass

Mordant (b.d.):
(i. d.):
(a.d.):

d.

none
none
none

Dye Source: Rescue Gras s

Mordant (b.d.): alumn
(i. d.): none
(a.d.): none

F. Dye Source: Senecio (broomlike)

Mordant (b.d.): chrome
(i. d.): none

(a.d.): none

SAMPLES OF CLOTH DYED WITH RAGWEED, RESCUE GRASS, AND SENECIO
a) Woolen Cloth Dyed with Ragweed,

b-e) Woolen Cloth Dyed with Rescue Grass,
f ) Woolen Cloth Dyed with Senecio
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PLATE XXXVIII

a. DyeSource: Senecio (broomlike)

Mordant (bd.):
(i. d.):
(a.d.):

alum
none
none

6. Dye Source: Senecio (broomlike)

Mordant (b.d.):
(i. d.):
(a.d.):

c. DyeSource: Snakeroot (dotted button) d. DyeSource: Snakeroot (dotted button)

Mordant (b.d.):
(i. d.):
(a.d.):

none
none
none

Mordant (b.d.):
P. d.):
(a.d.):

e. DyeSource: Snakeroot (dotted button) F. DyeSource: Snakeroot (dotted
button)

Mordant (b.d.): alum Mordant (b.d.): tin
(i.d.): none (i. d.): none
(a.d.): none (a.d.): none

SAMPLES OF CLOTH DYED WITH SENECIO AND SNAKIMROOT
a,b) Woolen Cloth Dyed with Senecio,
c-f) Woolen Cloth Dyed with Snakeroot

tin
none
none

1-7 .4

AX

e V.IW'

4,0-1

F

chrome
none
none
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PLATE XXXIX

1 .4~ *~ tj

tI

a.~~~~~~~ Dy uc: orl(elotod

b. Dye Source: Sorrel (yellow wood)

Mordant (b.d.): none
(i. d.): none
(a.d.): none

c. DyeSource: Sorrel (yellow wood)

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

e. Dye Source: Suaeda

Mordant (b.d.): none
(. d.): none
(a.d.): none

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

d. Dye Source: Sorrel (yellow wood)

Mordant (b.d.):
(i. d.):
(a.d.):

tin
none
none

I. Dye Source: Suaeda

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

SAMPLES OF CLOTH DYED WITH SORREL AND SUAEDA
a-d) Woolen Cloth Dyed with Sorrel,
e,f) Woolen Cloth Dyed with Suaeda

|
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PLATE XL

a. Dye Source: Suaeda

Mordant (b.d.):
(i. d.):
(a.d.):

b.

alum
none
none

c. Dye Source: Sumac (dwarf) d. Dye Source: Sumac (dwarf )

Mordant (b.d.): vinegar
(i. d.): vinegar
(a.d.): none

Mordant (b.d.):
(i. d.):
(a.d.):

none
f ermentation
none

e. Dye Source: Sumac (dwarf)

Mordant (b.d.): chrome
(i. d.): f ernentation
(a.d.): none

I

F. Dye Source: Suniac (dwarf)

Mordant (b.d.): alum
(i. d.): f ermentation
(a.d.): none

SAMPLES OP CLOTH DYED IITH SUAEDA AND SUMAC
ab) Woolen Cloth Dyed with Suaeda,
c-f ) Woolen Cloth Dyed with Sumac

Dye Source: Suaeda

Mordant (b.d.): tin
(i. d.): none
(a.d.): none
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PLATE XLI

a. Dye Source: Sumac (dwarf)

Mordant (b.d.): tin
(i. d.): fermentation
(a.d.): none

c. Dye Source: Sumac (dwarf)

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

e. Dye Source: Sumac (dwarf)

Mordant (b.d.): vinegar
(i. d.): vinegar
(a.d.): none

b. Dye Source: Sumac (dwarf)

Mordant (b.d.): none
(i. d.): none
(a.d.): none

d. Dye Source: Sumac (dwarf)

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

I. Dye Source: Sumac (dwarf)

Mordant (b.d.): none
(i. d.): fermentation
(a.d.): none

SAMPLES O CLI TH DYED ITH SUUIAC
a-d) V"oolen Cloth Dyed with Sumac,
e,f) Cotton Cloth Dyed with Sumac
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PLATE XLII

a. DyeSource: Sunflower; blossoms

Mordant (b.d.): chrome
(i.d.): none
(a.d.): none

b Dye Source: Sunflower; blossoms

Mordant (b.d.): alum
(i.d.): none
(a.d.): none

c. Dye Source: Sunflower; blossoms

Mordant (b.d.):
(i. d.):
(a.d.):

e. Dye Source:

Mordant (b.d.)
(i. d.):
(a.d.):

tin
none
none

Sunflower; leaves and
stalk

chrome
none
none

d. DyeSource: Sunflower; blossoms

Mordant (b.d.): alum
(i. d.): none
(a.d.): chrome

I. Dye Source: Sunflower; leave s and
stalk

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

SAMPLES OF CLOTH DYED HITH SUIJFLOWiER
a-d) Woolen Cloth Dyed with Sunflower Blossoms,
e,f) Woolen Cloth Dyed with Sunflower Stalks and Leaves

kl

O'k
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PLATE XLIII

a. Dye Source: Sunflowers; leaves and
stalk

Mordant (b.d.): 'tin
(i.d.): none
(a.d.): none

c. DyeSource: Thistle (Russian)

Mordant (b.d.): chrome
Pi.d.): fermentation
(a.d.): none

e. Dye Source: Walnut (wild black);
bark

Mordant (b.d.): none
(i. d.): none
(a.d.): none

6. Dye Source: Thistle (Russian)

Mordant (b.d.): none
(i.d.): fermentation
(a.d.): none

d. Dye Source: Thistle (Russian)

Mordant (b.d.): alum
(i.d.): fermentation
(a.d.): none

F. Dye Source:

Mordant (b.d.):
(i. d.):
(a.d.):

Walnut (wild black);
bark
chrome
none
none

SAMPiLES OF CLOTH DYED WITH SUNFLO1ER, THISTLE, AID WALNUT
a) Woolen Cloth Dyed with Sunflower Stalks and Leaves,

b-d) Woolen Cloth Dyed with Russian Thistle,
e,f) Woolen Cloth Dyed with Walnut Bark



149

PLATE XLIV

a. Dye Source: Walnut (wild black);
bark

Mordant (b.d.): alum
(i. d.): none
(a.d.): none

c. DyeSource: Walnut (wild black);
bark

Mordant (b.d.): alum
(i. d.): none
(a.d.): chrome

e. Dye Source: Walnut (wild black);
bark

Mordant (b.d.): alum
(i. d.): none
(a.d.): chrome

F. Dye Source: Walnut (wild black);
bark

Mordant (b.d.): tin
(i. d.): none
(a.d.): chrome

SAMPLES OF WQOLEN CLOTH DYED vJITH WALITUT

b. Dye Source: Walnut (wild black),;
bark

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

d. Dye Source: Walnut (wild black);
bark

Mordant (b.d.): tin
(i. d.): none
(a.d.): chrome

m

m
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PLATE XLV

a. Dye Source: Walnut (wild black);
bark

Mordant (b.d.): alum
(i. d.): none
(a.d.): bluestone

c. Dye Source: Walnut (wild black);
bark

Mordant (b.d.): none
(i. d.): none
(a.d.): copperas

e. Dye Source: Walnut (wild black);
bark

Mordant (b.d.): alum
(i. d.): none
(a.d.): copperas

6. Dye Source: Vialnut (wild black);
bark

Mordant (b.d.): t in
(i. d.): none
(a.d.): bluestone

d. Dye Source: 'Valnut (wild black);
bark

Mordant (b.d.): chrome
(i. d.): none
(a.d.): copperas

F. Dye Source: Walnut (wild black)
bark

Mordant (b.d.): tin
(i. d.): none
(a.d.): copperas

SAMPLES OF WOOLEN CLOTH DYED WITH WALNUT

F- - - - - --
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PLATE XLVI

a. DyeSource: Walnut (wild black);
bark

Mordant (b.d.): none
(i. d.): none
(a.d.): none

C. Dye Source: Walnut (wild black);
bark

Mordant (b.d.): none
(i. d.): none
(a.d.): blue stone

Dye Source: alnut (wild black);
hulls

Mordant (b.d.): none
(i.d.): none
(a.d.): none,

b. Dye Source: Walnut (wild black);
bark

Mordant (b.d.): none
(i. d.): none
(a.d.): chrome

d. Dye Source: Walnut (wild black);
bark

Mordant (b.d.): none
(i. d.): none
(a.d.): copp eras

f. Dye Source: Walnut (wild black);
hulls

Mordant (b.d.): chrorae
(i. d.): none
(a.d.): none

SAMiLES OF CLOTH DYED WITH VIALITUT
a-d) Cotton Cloth Dyed with Walnut Bark,
e,f) Woolen Cloth Dyed with Walnut Hulls
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PLATE XLVII

a. Dye Source: Walnut ( wild black);
hulls

Mordant (b.d.): alum
Pi. d.): none
(a.d.): none

6. Dye Source:

Mordant (b.d.):
(i. d.):
(a.d.):

alnut (wild black);
hulls

tin
none
none

c. Dye Source: Walnut (wild black);
hulls

Mordant (b.d.): none
(i. d.): alum
(a.d.): none

I
e. DyeSource: Walnut (wild black);

hulls
Mordant (b.d.): none

(i. d.): none
(a.d.): none

d. DyeSource: Walnut (wild black);
hulls

Mordant (b.d.): alum
(i. d.): none
(a.d.): copperas

F. Dye Source: Walnut (wild black);
hulls

Mordant (b.d.): none
(i. d.): alum
(a.d.): none

SAMPLES OF CLOTH DYED VITH WALNUT
a-d) Woolen Cloth Dyed with alnut Hulls,
e,fh) Cotton Cloth Dyed with Walnut Hulls

71 77, 777 "S' ,
Ll-----,--,-,..T-,w-,
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PLATE XLVIII

a. Dye Source: Wormwood (silvery)

Mordant (b.d.): none
(i. d.): none
(a.d): none

DyeSource: Wormwood (silvery)

Mordant (b.d.):
(V. d.):
(a.d.):

alum
none
none

b. Dye Source: Wormwood (silvery)

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

d. Dye Source: Wormwo od (silvery)

Mordant (b.d.):
(. d.):
(a.d.):

tin
none
none

e. Dye Source: Yaup on (desert) . DyeSource: Yaupon (desert)
Mordant (b.d.):

(i. d.):
(a.d.):

none
none
none

Mordant (b.d.):
(i.d.):
(a.d.):

alum
none
none

0A PL OF CLOTH DYED WITH WORLIWOOD AND YAUPON
a-d) Woolen Cloth Dyed with Wormwood,
esfg) Woolen Cloth Dyed with Yaupon
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PLATE XLIX

a. Dye Source: Yaupon (desert)

Mordant (b.d.): tin
(.d.): none
(a.d.): none

C. Dye Source: Yellow Weed

Mordant (b.d.): none
(i. d.): none
(a.d.): none

e. Dye Source: Yellor ne e d

Mordant (b.d.): alum
(I.d.): none
(a.d.): none

6. Dye Source: Yaupon (desert)

Mordant (b.d.): chrome
(i. d.): none
(a.d.): none

d. Dye Source: Yellow vVeed

Mordant (b.d.): chrome
(. d.): none
(a.d.): none

. Dye Source: Yellow decd

Mordant (b.d.): tin
(i. d.): none
(a.d.): none

SALES OF CLOTh DYED VITh YAUPON AND YELLOW WRFD
a,b) Woolen Cloth Dyed with Yaupon,e-f) Woolen Cloth Dyed with Yellow Weed

- -- ----------


