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PREFACE

The information on Navajo salt gathering contained in
this paper was collected as a Fellow of the National Research
Council, under the auspices of Yale University. The ac-
counts were obtained from the following informants : Nald-
jei (Coalmine, Arizona), Thick Man (Round Rock, Ari-
zona), Pete Price (Fort Defiance, Arizona) , Yellow Left
Hander (Red Lake, Arizona), Curley (Chin Lee, Arizona) ,
Big Voice (Black Mountain and Nazlini, Arizona), Slim
Curley and Roan Horse (Crystal, Arizona), and Tomacita
(Chaco Canyon, New Mexico).

I am greatly indebted to Dr. Anne M. Cooke, Dr. Ruth
M. Underhill, Dr. Leslie A. White, Mr. Grenville Goodwin,
Dr. Phillip Drucker, Dr. Julian Steward, Dr. M. E. Opler,
and Dr. Clyde Kluckhohn, who generously furnished me
with comparative details from their unpublished materials.

I also wish to express my gratitude to Dr. Leslie Spier,
Dr. Clyde Kluckhohn, Father Berard Haile, and Dr. Julian
Steward for assistance and criticism rendered during the
preparation of this paper.

In accordance with the established policy of the Uni-
versity of New Mexico Press, the author has consented to
adopt the Spanish spelling of Navajo, rather than his pre-
ferred form.
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NAVAJO SALT GATHERING

INTRODUCTION

Salt has always occupied an important role in man's
culture. This emphasis has shown itself not only in the
economic sphere but in the social and religious as well. In
the Southwest examples of this emphasis appear in the
highly ritualized behavior and many observances which
surround its procurement, use, or ceremonial non-use. There
exists, among the Navajo, the White Mountain, Jicarilla, and
probably the Cibicue Apache, the various Pueblos, and the
Pima and Papago, a well defined salt gathering complex.
This complex appears to stem from an ancient pattern which
has been rephrased to fit the various cultures which have
absorbed it. It is the purpose of this article to record
hitherto unpublished material on Navajo salt gathering and
to compare the common elements of behavior in this particu-
lar complex with those of other Southwestern peoples.

Substantial deposits of salt occur in many areas of the
Southwest. Some of the better known sites include the
Salina de San Jorge and Pinacate Saline on the Gulf of Cali-
fornia.' To these localities and others traveled the Pima and
the Papago. 2 The Jicarilla Apache utilized the salt from a
lake in New Mexico, east of the Canadian River, near the
Oklahoma border.' The eastern Rio Grande Pueblos obtained
their supply from the saline lakes occurring along the foot
of the Manzano Mountains in New Mexico. 4 The Sia went to
lakes east of the Sandia Mountains, probably located between
Estancia, Willard, and Lucy.' The Cochiti went to a lake
southeast of the pueblo on the opposite side of the San Pedro
Mountains. 6 [ These salinas frequented by the eastern Rio

1. Lumholtz, pp. 163. 270, and 285.
2. Lumholtz, ibid.; Drucker, Field Notes ; Russell, p. 94.
3. Opler, Field Notes.
4. Harrington, pp. 535-37.
5. White, Field Notes.

6. Goldfrank, p. 9.
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Grande Pueblos, the Sia, and the Cochiti, were probably the
still-worked salt lakes of the Estancia Valley, in central New
Mexico.— W. W. H.] The Hopi traveled to deposits located
in Marble Canyon, near the Grand Canyon, Arizona ; and
Zurii Salt Lake. 7 This justly famous salt lake south of Zurii
furnished the Acoma, Laguna, Zufii, White Mountain, and
probably Cibicue Apache,' and the Navajo with their supply
of this commodity.

That this lake and excellency of its product have long
been recognized is evidenced by discoveries of salt from this
locality in the archaeological sites in the Mancos and San
Juan regions.° Further substantiation of the quality of the
salt appears as early as 1540 in the chronicles of the Coro-
nado expedition 10 and again by Oriate in 1598. 11 The geo-
logic structure of the lake has been commented on by Gil-
bert 12 and by Herrick 13 and a detailed account published
by Darton. 14

Aside from these historic and scientific descriptions,
Southwestern folklore is rich in accounts explaining the ori-
gin and location of the Zurii Lake and other salt deposits.
Most of these mythological narrations have as their central
character Salt Woman. They describe her migrations from
place to place made necessary by the waste or defilement of
her precious product by unappreciative supernaturals and
mortals. Finally, after many of these shifts, the story tells
how she comes to rest in a specific location, producing her
product for the benefit of mankind.

7. Fewkes, p. 352; Titiev, p. 252; Beaglehole, p. 52.
8. White, Acoma, p. 139; Parsons, Laguna, pp. 225-26; Stevenson, pp. 355-59;

Goodwin, Field Notes ,

9. Cushing, pp. 352, 354. In connection with the prehistoric use of salt in
other Southwestern localities. see Morris, pp. 81-93.

10. Winship, pp. 550, 559, 565.
11. Hodge, pp. 75-76.
12. Gilbert, pp. 538-39.
13. Herrick, pp. 343-44.
14. Darton, pp. 185-193.



NAVAJO SALT GATHERING

Like their Pueblo neighbors, Navajo tradition con-
cerns itself with the Zurii Lake and also reports on other
sites within the boundaries of their present reservation
which, presumably, once furnished salt. These included
Black Cottonwood, near Black Mesa ; 15 Escavada Wash ;
Chee Dodge's Flat, near Crystal ; Buehl's Park ; Black Rock,
near Fort Defiance ; and Jacob's Well, near Saunders. Ac-
cording to one account the origin of these salt deposits was
as follows :

At the time of Ememence all the Navajo and
animals came into the present world. All these ani-
mals had their own food. They held a meeting and
each came carrying his own food. At last an old
lady came carrying a sack of salt. They told the old
lady that they did not want the salt as there was
a great deal of salt around. When they said this
the old lady felt badly. She left. She went to Buehl
Creek and decided to settle there but changed her
mind because there were too many people living
there. She moved again and arrived at a location
called "sinking dirt" (south of the railroad) . She
decided not to remain there either and moved to her
present location near Zurii. She talked to the Holy
People and asked to be lifted high and dropped in
order that a pit would be formed. That is what
happened. This is the only place where the Navajo
are able to get salt.

According to another account :
Grandmother Salt used to be at Chee Dodge's

Flat, near Crystal. In former times the Navajo
used to gamble a great deal. They would gather
salt to bet with. Grandmother Salt was insulted by
this, that is why she left there. She first went to
Buehl's Park, then she settled at Black Rock, near
Fort Defiance. Next she went to Jacob's Wells, near

15. Kluckhohn, Field Notes.
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Saunders. There was a great pit there and she
remained for some time. There used to be salt
there. There is still water there. From there she
went straight to the Zufii Lake. She knew where
she was going. There are no other places to get salt.

According to a third account : 16

There used to be a salt lake at Black Cotton-
wood which is over near Black Mesa. It was called
"Salt." It wanted to move south and so it came
down here where it now is. It moved slowly—just
like walking. It passed over near Tecolote.

The Salt Woman is a friend of Changing
Woman. She used to talk. She said she was going
to stay where she now is for a long time so the
people could get salt. Sheep, cows, and horses too.
It belongs to everybody—even rabbits, prairie
dogs, and other animals.

Changing Woman talks about like the Salt
Woman. Holy People live at Salt Lake too.

About thirty or forty years ago there was salt
but no water at the lake. It was dry around there.
The salt was like rock. The people gave turquoise
to the Salt Woman. The water rose. There was
water in the middle of the lake. The Holy People
did that. That's why we put turquoise in the salt
and pray.

For many years the Navajo have made trips to the Zuili
Lake and these have survived the introduction of commer-
cial salt. [According to Father Berard Haile, "I am going
to my mother's home" is still idiomatic for journeying to
Salt Woman. Zufii Lake is always meant.] One reason for
this is that only ritually gathered salt is considered effica-
cious for ceremonial purposes. Another is that salt from the

Zufii Lake is believed to have homeopathic properties and

when a small quantity is mixed with the present day com-
mercial product it permeates it with the sanctified qualities

inherent in that which was ritually secured.
Tribal participation in salt gathering seems to have

been limited to comparatively few individuals in each corn-

16. Kluckhohn, Field Notes.
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munity. Many persons never made the trip and either
depended upon their neighbors' generosity or upon trading
for their supply of salt.

Journeys were usually made in early July or in Novem-
ber. These were periods when the economic pressure was at
a minimum and when there was food and water available
along the route for the horses. A party usually consisted of
four or five individuals. At least one person had to know the
ritual formulae and to have made the trip previously. 17 Such
a person usually initiated the journey by announcing his
intentions ; anyone in the locality was welcome to accom-
pany him. Individuals wishing to join the party asked per-
mission of the leader, saying, "We want to get salt and visit
our grandmother, Salt Woman." Once a man had expressed
his desire to join the group he was obligated to go.ls Lacking
the announcement of an experienced man, uninitiated indi-
viduals could band together and request a properly author-
ized man to lead them.

The leader selected the place and set the time of depar-
ture, usually four days hence. This interval was consumed
in preparation for the journey. It was imperative that all
members remain continent and that all take sweat baths.
Clean clothing was assembled ; white, or light colored gar-
ments were preferred and were considered essential for
those making their initial trip. Likewise, only white food
could be taken, and thus white corn meal formed the prin-
cipal ration. Other preparations included the assembling
of horses (usually three or four), and making or borrowing
sacks in which to pack the salt.

The proposed trip was never discussed publicly. On the
eve of departure a man informed his family when he hoped

17. An exception to this was when, by chance, a Navajo happened upon the
lake. It was compulsory that he halt his journey, gather at least a handful of salt,
and take it home with him. "This is because all animals and humans must have salt to
live."

18. According to Thick Man he dreamt four times that he had made a trip to
the Zufii Lake. Because of this the next time a party was assembled he joined it.
"When I went on the trip I saw that the country that I had dreamt about was the
country on the way to Zufii."
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to return. The family, in turn, was expected to be circum-
spect in its behavior during his absence. "They kept in mind
that a journey was being made to a sacred place." After
each meal they prayed for the success of the venture and
his safe return.

In the evening, the party assembled at the designated
meeting place. Once they had gathered no levity was allowed
and a serious mein was compulsory. If these and other pre-
scriptions were not obeyed, it was believed that misfortune
would befall the members or the horses, or that no salt would
be obtained.

Some of the rituals on the out-going trip were of the
prosaic types employed while pursuing ordinary endeavors.
These consisted of prayers after each meal, to Mother Earth,
Father Sun, and the Mixed Winds, asking for a safe and
successful trip and that the burros and horses would be
strong and not become lame. In the evening, Blessing Way
songs were sung. 19 When these were completed, the leader
and other initiated members sang special groups of Salt
Songs, which were thought to insure the success of the ven-
ture. This routine and activities were repeated each day
until the lake was reached.

The stages of the journey were so arranged that, if pos-
sible, the party arrived in the vicinity of the lake on the eve-
ning of the fourth day. This conformed to the ceremonial
pattern number four, and gave a full day for the work of
gathering the salt. It was compulsory that arrival and
departure from the lake be accomplished in one day. The
last camp was made on a ridge just north of the lake 2 0 and
out of sight of it, and, at this place, the ritual practices of
the trip were repeated and additional prayers said. Consid-
erable individual variation was allowed in the form of the
prayers, although their objective was the same, i. e., success
of the venture and a safe return. For example, as a man
offered pollen, he repeated the following :

19. For the place of the Blessing Way in the Navajo religious scheme see

Wyman and Kluckhohn, pp. 6-9 and 18-19.

20. This is substantiated in Kluckhohn's field notes.
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I have come a long way to visit you, my Grandmother
May my horses' backs be tough
May my horses' hoofs be tough
May my horses be fleet footed
May my burden be light.

This would be followed by Blessing Way songs.
Preparation for the final leg of the journey began in the

early morning. A quarter of a mile from the pit a stop was
made and everything was tightened and securely lashed, be-
cause, if anything was lost, it must be left where it fell.. The
party then mounted and galloped their horses over the last
ridge to the edge of the lake, shouting, yelling, and rejoic-
ing. Those who carried guns discharged them in the air.
Before the introduction of horses, this run was made on foot.

Everyone dismounted at the edge of the lake, took a
handful of salt water and sucked on it four times. Salt water
was then pressed four times to the mouths of the horses or
burros. Next, each individual rubbed himself with water
and applied some to the hoofs and joints of the pack animals.
This was done while saying a prayer :

Grandmother Salt, I have come to get some salt for
my own use.

May my horse be strong and stand the load.

Additional requests customarily were added to this
prayer but their content was optional and depended upon
the wishes of the individual. A variant of the prayer, given
on arrival, is recorded by Kluckhohn 21 and goes as follows :

Turquoise, Salt Woman, my mother, I hand
some to you. I want salt. We have come for some.
This beautiful turquoise, this string of beads I give
them to you. This fine specular hematite, blue pol-
len, fine pollen, I give them again and more to you.

After these preliminaries, the group retreated a short dis-
tance, unsaddled, and prepared a meal.

When all had eaten and as soon as the sun had risen,
preparations for gathering the salt were begun. According

21. Kluckhohn, Field Notes.
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to most informants, if the salt was to be obtained easily, it
was necessary to enter the lake entirely naked. Variants on
this were contributed by Thick Man who said yucca leaves
were wrapped about the arms and legs and by Naldjei who
stated that the participants wore a breech clout of white
cloth which had been bought for the particular occasion. It
was essential that everyone, with the exception of the women
who might be with the party, enter the water. Women
ordinarily sat facing the north, i. e., away from the lake,
while the men were working. "This was because the men
were naked." However, according to Naldjei, on her second
trip a woman joined the men in gathering.

When all had stripped, uninitiated members ran once
around the lake, going "sunwise" (i.e., clockwise),

After this, one or two ritual acts was performed accord-
ing to the ritual persuasion of the leader. In one, the men
went first to a spring at the foot of the eastern volcanic cone
and made an offering of jewels (turquoise, shell, etc.) say-
ing "May we have rain in our own country. May we have a
successful trip." This was then repeated at the spring in the
western cone. Then the group walked to the edge of the lake
and one of them shouted, "Grandmother, we have come after
salt. Grandfather, we have come after salt." This com-
pleted the ritual.

In the second method the party merely walked into the
lake, each carrying a handful of white corn meal. When
they had encountered a depth of about three feet they
reached down into the water and deposited the meal in the
mud of the lake bottom. "The wish is to get white and clean
salt." "They said, 'Be soft, my Grandmother, we have come
a long way to get you.' " After this the collecting was begun.

In gathering salt usually two persons held the container
and a third scooped up the salt with his hands. According to
tradition, there were always baskets left by the side of the
lake which were used for taking the salt ashore. However,
in recent times, any kind of sack has been used. As fast as
the containers were filled, the salt was carried out and spread
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to dry. This continued until as large a load as the horses
could carry was obtained. Then all went into the water and
washed themselves and left the lake in a body. No one was
allowed to reenter the lake after this final exit.

During the gathering, several prohibitions and observ-
ances were in effect. It was thought that if anyone urinated
in the lake no salt could be obtained. Spitting in the water
was likewise barred for the same reason. If one of the gath-
erers felt it necessary to expectorate, he did it in his hand
and rubbed it on his body. Other requirements were more
closely concerned with the individual's welfare. Great care
was taken not to splash water on the hair because it was be-
lieved to bring about premature grayness. If jewels were
worn in the water it was thought a salt crust would form
and cut the worker's feet. Related to these last, in a positive
way, was the belief that the water possessed healing proper-
ties and many journeyed to the lake for that reason as well
as for salt. During the course of the gathering they would
ask Salt Woman to cure their ailment. Supernaturals other
than Salt Woman were also thought to inhabit the lake.
Water Ox was one of these. First Man and First Woman
were also believed to be present in the two volcanic cones in
the lake. If they or others were seen in the water, special
prayers had to be offered. Prophetic images were also
thought to be portrayed in the water. For example, if a
man saw wealth, abundant crops, or an ill person walking in
perfect health, it was believed that these omens would come
to be accomplished. Conversely, an individual might see
himself or others dead and be forewarned of impending dis-
aster. The psychotic fear of death by the Navajo may be
back of Naldjei's statement that workers should not look into
the water lest misfortune visit the individual or his horses.
Related to these beliefs was the one that abundant water in
the lake argued a wet season and good crops.

It was usually four or five o'clock in the afternoon be-
fore the salt had dried sufficiently to be packed for trans-
porting. Each man helped the others in the work. As the
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salt was loaded it was addressed as if it were human. "You
say, 'Grandmother Salt, act light for the horses and do not
fall off.' It will do just that." No one was allowed to leave
until all were ready. The leader gave the starting signal,
warned everyone not to look back, and the homeward journey
was begun. If a person looked back, it was thought that he
would be visited by illness or death. This prohibition was in
force until the party was out of sight of the lake.

When the party had traveled some distance it halted by
a large flat rock. Each member deposited some salt on the
rock and said a prayer. This prayer differed for each indi-
vidual but conformed to this general pattern :

May it be pleasant with me
My Grandmother, the Salt Woman
May you be light in weight
As I carry you back to my country.

The trip home was generally slow because the animals
were heavily laden. Delays were also occasioned if travelers
were encountered, as it was mandatory that they be given
some of the salt, if only a handful. Unless this was done it
was believed that misfortune would befall either the men or
the animals. Other than this, the party conducted itself in
a more normal manner than they had since leaving home.
No rituals, except those of ordinary everyday type, were
performed during the day or at the evening camps, though
the prohibition against levity, whistling, etc., remained in
force until the completion of the journey.

Upon arrival home the party was greeted by their rela-
tives and neighbors. All were given a small portion of the
salt. They took a pinch of this and rubbed it on the bare por-
tions of their bodies, but being careful not to get any in
their hair. As they did this they prayed, "May I live long.
May I be prosperous." The remainder of the salt was mixed
with the supply on hand. "Then all the salt would be as if
it had been obtained from the Zurii Lake."

Immediately after the distribution of the salt, those who
had participated in the trip bathed, using yucca root for
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soap. "You must wash off all the sweat and salt which re-
mains from your trip and bath in the lake." This terminated
all ritual prohibitions except that no one was allowed to dis-
cuss the journey, describe the activities at the lake or its
appearance. "This would cause sickness or death."



II

A comparison of Navajo salt gathering with that of other
Southwestern tribes is rendered tentative and difficult by
several considerations. One is that the available data on this
activity among the tribes under discussion varies tremen-
dously in amount. Full accounts exist for the Hopi, Zurii, and
the Papago. Less detailed information is on record for
Laguna, Acoma, Sia, and Cochiti. For the remainder of the
Southwest only isolated references exist.

An even more important difficulty is that the imprint of
the specific tribal ritual and social ideology has been so
strong and the salt gathering complex has become so well
integrated in the general cultural pattern of each tribe that
the inter-tribal relationships have tended to become obscured
and fictitious dissimilarities appear. For example : among
the Zurii and Hopi, the various theocratic offiicals and the
societies have appropriated many of the directive offices and
at least at Zurii have made salt gathering a subsidiary ad-
junct of other religious performances. The Laguna-Acoma
situation is complicated by the limiting of the organizing and
directive duties to members of the Pumpkin and Parrot clans
with the assistance of the War Society. Among the Navajo,
Papago, and, presumably, the Pima, these features are re-
placed by their familiar ritual and social patterns, The
Navajo behavior follows the current war and hunting ritu-
als. The Papago emphasize not only the acquisition of salt
but the trip also serves as a form of initiation for the
younger members of the tribe and for the purpose of acquir-
ing a guardian spirit, power, and being visited by dreams by
all who participate. However, if these differences, due to the
influences of basic tribal patterns, are eliminated, certain
comments as to uniformities and possible derivations are
possible.

The occurrence of the Salt Woman or Salt Mother myth
which describes her wanderings and final location, has been
previously mentioned. This is one of the most widely dis-

[ 16 ]
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tributed elements of the complex. Beside the Navajo, it has
been recorded for the Zufli, Laguna, Acoma, Sia, Santa
Clara, San Juan, San Ildefonso, and Taos. 22

The presence of Salt Woman at the lake where their
salt was obtained is mentioned for Cochiti 23 and it may be
presumed that the myth occurs there as well as at Isleta
where Salt Woman is impersonated in rituals. 24 In fact, it
seems safe to predict that the myth is present in all Keresan
and Tanoan Pueblos where it has not been specifically re-
corded. While the Hopi version differs from the norm of the
preceding accounts 23 and Salt Woman plays a minor role
to Twin War Gods, she is, nevertheless, present.

This particular element of folklore appears weakly
developed or lacking among other Southwestern tribes and
among peoples of adjacent areas. According to Goodwin,26

it is not encountered among the Western Apache, though
these tribes have a myth dealing with a Salt People, the
personification of salt, who went to war with the Pitch
People. A similar lack is recorded by Cooke and Steward
for the Intermountane area, with the exception of one tale
from the Moapa published by Lowie. 27 This tale includes
some Southwestern elements and probably represents a
diffusion from that source.

No myths of this type appear among the Yuma peoples.
It is lacking, likewise, for the Papago, where salt is con-
sidered as corn in symbolic form and under the protection
of the rain gods. 28

In view of this absence of the Salt Woman myth among
adjacent people, it is all the more surprising to find that a

22. Stevenson, pp. 58-60, 354 ; Bunzel, Zufd Katcinas, pp. 1032-35; Benedict,
Zufd Mythology, pp. 43-48, 272-73 ; Parsons, Laguna, pp. 225-26; Boas, pp. 17-20, 220,
238-39; White, Acoma, p. 139; White, Field Notes ; Parsons, Religion, p. 202; Harring-
ton, pp. 535-37; Parsons, Tewa Tales, pp. 81-82; Harrington, pp. 229, 535-37; Har-
rington, pp 535-37; Parsons, Religion 202.

23. Goldfrank, P. 9.
24. Parsons, Isleta, p. 336.
25. See Beaglehole. p. 55; Titiev, pp. 255-58.
26. Goodwin, Field Notes.
27. Cooke, Personal Communications ; Steward, Personal Communication ; Lowie,

P. 199.

28. Underhill, Field Notes.
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tale of this type, with some parallel elements and a compli-
cated ritual, occurred among the Aztecs, and that the Cora 29

account of the origin of salt has, at least, a few similarities
to Southwestern versions.

The preparatory phases of a journey for salt reflect to
some extent the individuality of the social and religious
structures of the various tribes. Thus among the Navajo,
Papag-o, Cochiti, and Hopi 3° any responsible individual,
familiar with the ritual, could lead a party. However, among
the Hopi, only individuals who had undergone the Wuwutcin
initiation were eligible for membership in the group. 31- At
Zurii, leadership was in the hands of the Rain Priests." At
Acoma and Laguna, this privilege was accorded only to
members of the Parrot and Pumpkin clans. 33 An additional
and essential complement of any party leaving the Hopi vil-
lages, Zutii, Laguna, and Acoma, consisted of officers from
the War Society. 34

Information on ritual activity preliminary to the trips
is rather scant. The Zurii, like the Navajo, had a four-day
period of preparation during which both hair and body were
washed. 35 The Hopi added continence as a prerequisite to
success, during a readying period of the same duration.36

The Jicarilla insisted that the whole camp remain continent
for the day previous to the trip. They believed that a trans-
gression of this edict would spoil the taste of the salt. 37 No
parallel to the Navajo stress on white or light colored food
and clothing is encountered though the Papago used white
face paint and were restricted in the kind and amount of
their diet." The Hopi carried wafer bread and other corn

29. Sahagun, p. 97; Preuss, pp. 284-85.

30. Drucker, Field Notes ; Goldfrank, p. 9; Beaglehole, p. 52.

31. Titiev, p. 244.

32. Stevenson, p. 354.

33. Parsons, Laguna, pp. 225-26; White, Acoma. p. 139.

34. Beaglehole, p. 52; Stevenson, p. 358; Parsons, Laguna, pp. 225-26; White,
Acoma, p. 139.

35. Stevenson, pp. 354-55.

36. Beaglehole, p. 52; Titiev, p. 244.

37. Opler, Field Notes.

38. Lumholtz, pp. 667-72; Drucker, Field Notes.
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foods. 39 Women were barred from participation in the trip
by the Zufii." While no specific mention is made, it seems
safe to assume that such items as a four-day preparatory
period, ritual cleansing and continence were practiced in all

the Pueblos preliminary to the trip. These types of behavior
were too well integrated in the general ritual pattern to per-
mit their exclusion as a part of the salt gathering complex.

An examination of the details of conduct during the trip
and at the salt sites produces a much higher comparative
incidence between the Navajo and other tribes. The Navajo
belief that the behavior of those who remained at home was,
in part, responsible for the success of the journey was shared
by the Zurii where, at the time of departure, the entire popu-
lation offered prayers for a safe return ; by the people of
Laguna where it was the duty of the members of the Parrot
clan to sing for success ; and by the Papago where those at
home sang for four days. 41

The Navajo insistance on a serious mein for the duration
of the trip or at the lake is recorded for the Hopi, Acoma,
Sia, Cochiti, and Papago.42 Here again is a trait whose
occurrence can be implied for the remainder of the Pueblos
as it is a prominent requisite of general ceremonial behavior.
Another item, which, presumably, can be placed in the uni-
versal category so far as the Pueblos are concerned, is the
Navajo custom of rendering prayers and songs during the
journey. It was practiced by the Hopi, Zufii, Laguna, Acoma,
and is mentioned for the Tewa generally. It was done also by
the Papago."

Similarities with Navajo behavior at the sites occur in
many tribes. Sucking the salt or salt water or rubbing it on
the bodies of the gatherers or their pack animals was prac-

39. Beaglehole, p. 52.

40. Stevenson, p. 354.

41. Stevenson, p. 355 ; Parsons, Laguna, pp. 225-26; Russell, p. 94.

42. Beaglehole, p. 53; White, Acoma, p. 139 ; White, Field Notes ; Goldfrank,

p. 9; Benedict, Cochiti, p. 7; Lumholtz, pp. 267-72.

43. Titiev, pp. 245-47 ; Fewkes, p. 352; Beaglehole, p. 52; Stevenson, pp. 354-59;

Parsons, Laguna, pp. 225-26; White, Aroma, p. 139; Harrington, pp. 535-37; Drucker,

Field Notes.
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ticed by the Hopi, Laguna, and Papago." Running at or
around the salt site was done by the Hopi, Zurii, and Papago."
Propitiation by means of offering was accomplished in vari-
ous ways. The Hopi made offerings at shrines and loosed
prayersticks in the water." The Zurii deposited prayer-
sticks along the route, offering them as well as beads at
shrines in and near the lake, and scattered meal along the
eastern side of the body of water. 47 Analogous practices,
usually involving meal, beads, or prayersticks are noted for
Laguna, Acoma, and Sia, where also was added a small bas-
ket, Cochiti, the Tewa generally, the Papago," and presum-
ably the White Mountain and possibly Cibecue Apache." The
Jicarilla offered clothing or meat. 5° Nakedness or stripping
to the breech clout when gathering was insisted upon by
Hopi, Laguna, Acoma, Sia, Cochiti, and Papago."- Bathing
in the water was current among the Acoma 52 and Laguna
imported water from the lake for medicinal purposes.'" Spe-
cial restrictions on novices occurred in the Papago proce-
dure. 54 The Hopi, like the Navajo, stayed only one day at the
lake. 55 The Zurii began gathering at sunrise the day follow-
ing their arrival and completed the work in a single day."

The Papago endeavored to arrive early in order that they
could leave by evening. 57

Analogies to specific Navajo observances and beliefs

44. Beaglehole, p. 53 ; Titiev, p. 253; Parsons, Laguna, pp. 225-26 ; Lumholtz,

PP. 267-72 ; Drucker, Field Notes.

45. Beaglehole, p. 53 ; Stevenson, p. 358 ; Russell, p. 94; Lumholtz, pp. 267-72,

46. Beaglehole, pp. 52-53 ; Stevenson, p. 357 ; Titiev, pp. 245-47.

47. Stevenson, pp. 355, 557-58.

48. Parsons, Laguna, pp. 225-26; White, Aroma, p. 139 ; White, Field Notes ;

Goldfrank, p. 9; Harrington, pp. 535-37; Lumholtz, pp. 267-72 ; Drucker, Field Notes.

49. Goodwin. According to Goodwin the White Mountain and possibly the

Cibecue Apache had ritually conducted expeditions for salt.

50. Opler, Field Notes.

51. Beagleho/e, p. 53; Parsons, Laguna, pp. 225-26; White, Acoma, P. 139;

52. White, Acoma, p. 139.

White, Field Notes ; Goldfrank, p. 9; Benedict, Cochiti, p. 7; Lumholtz, pp. 267-72.

53. Parsons, Laguna, pp. 225-26.

54. Lumholtz, pp. 267-72; Drucker, Field Notes.

55. Beaglehole, p. 54.

56. Stevenson, p. 359.

67. Lumholtz, pp. 267-72.
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while salt gathering was in progress, appear among several
groups. The people of Laguna and, presumably, the Zurii
had a strict tabu against fouling the site." Those of Cochiti
and the Papago believed that supernaturals inhabited the
water." The Hopi and Laguna were concerned with the
prophetic properties of the site ; a possibility which the
Cochiti denied.° The Navajo tabu against looking back
when leaving the site was current among the Hopi and
appears in the Papago practice of looking neither to the
right nor left on the homeward journey." The Hopi were
convinced that breech of tabu would cause misfortune to
visit the pack animals, while the Zurii presumably believed
that such ritual digressions resulted in a hardening of the
salt. 62

The termination of the salt trip involved the partici-
pation of friends and relatives as well as the travelers. The
Hopi and Zurii warned their pueblos of their approach by
means of a smoke signal, the Laguna through a messenger."
While this practice seems not to have occurred among the
Navajo, conformities to other phases of their pattern were
present. Thus the Hopi, on return, were greeted by their
relatives and given a feast. This included a distribution of
the salt, especially involving those related in the female
line." The Zufii parties were effusively welcomed by rela-
tives and neighbors who were given salt. Those receiving it
rubbed a small portion on their bodies for the sake of their
health." At Laguna they were met by the Parrot clan, the
women of which distributed the salt to the remainder of the
Pueblo, a duty which at Acoma fell to the members of the

58. Parsons, Laguna, pp. 225-26 ; Benedict, Zuiii Mythology, pp. 43-44.
59. Goldfrank, p. 9 ; Drucker, Field Notes.

60. Beaglehole, p. 63; Titiev, pp. 250 and 252 ; Parsons, Laguna, pp. 225-26;
Goldfrank, p. 9.

61. Beaglehole, p. 54; Lumholtz, pp. 267-72; Russell, p. 94.
62. Beaglehole, p. 53; Benedict, Zurii Mythology, p. 48.
63. Parsons, Religion, p. 373; Beaglehole, p. 54; Stevenson, p. 359; Parsons,

Religion, p. 373; Parsons, Laguna. pp. 226-26.
64. Stephen, p. 994; Beaglehole, pp. 54-55 ; Titiev, p. 255.
65. Stevenson, pp. 359-60.
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Pumpkin and Parrot c1ans. 66 The Papago were greeted
enthusiastically by their group, led by small boys with bull-
roarers. All then gathered in the meeting house where
singers presided. Salt was first presented to the singers and
then to others who attended. 67 Finally, in termination of the
journey, the Hopi, Zurii, Laguna, Papago, and undoubtedly
the remainder of the Pueblos, instituted a period of ritual
purification for all those who had participated in the trip."

The above comparisons indicate a well defined and well
integrated salt gathering complex characteristic of the West-
ern Pueblos. This complex is also shared by the Navajo and,
presumably, some of the Western Apache. That it occurred
among the eastern Pueblos of the Rio Grande is certain, but
how closely the ritual forms paralleled those of their west-
ern neighbors it is impossible to say in the present state of
our knowledge. Judging from the distribution and consist-
ency of form of the Salt Woman myth, the one element for
which we have the most complete information, the general
ceremonial pattern for salt gathering was much the same as
that encountered farther west.

That the social and religious pattern of the specific tribe
has affected the formalized elements of the gathering already
has been pointed out. However, these influences seem to
have been, in part, mitigated through the assembling of sev-
eral tribes at a common site. For example, those who went
to Zurii Salt Lake have effected a more or less standardized
pattern of behavior. Undoubtedly this is the result of a
localized diffusion through meeting and observing various
tribes occupied in the same pursuit. How important this
factor has been can be seen readily in the tremendous dif-
ference in ritual performance between a Hopi expedition to
Marble Canyon and one to Zurii Salt Lake."

Why the tribes immediately surrounding the Pueblos,

66. Parsons, Laguna, pp. 225-26; White, Acoma, p. 139.

67. Russell, p. 94; Drucker, Field Notes.

68. Beaglehole, p. 55 : Stevenson, p. 360; Parsons, Laguna, pp. 225-26; Russell,
p. 94; Lumholtz, pp. 267-72.

69. See Titiev, pp. 244-58; and Beaglehole, pp. 52-55.
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Navajo, and western Apache fail to share the ritual aspects
of the salt gathering complex is impossible to say. Never-
theless, this religious element appears to be entirely lacking
in the Intermountane area. 7° A similar lack is apparent for
the Yumans in general, being definitely stated for the Mari-
copa. 7' It is not until the Pima and Papago 72 are encountered
that a fully developed ritual for gathering salt again appears.
In spite of the disparity in general cultural objectives be-
tween these people and the Pueblos a remarkable amount of
ritual coincidences exist ; in fact, so much that it is impossible
to visualize the development of the complex in the two areas
as entirely disassociated. Where the ultimate base from
which both developed is located is at present in the realm of
pure conjecture and must wait the publication of further
data. It could be either of the above areas or in view of the
Cora and Aztec similarities, might possibly be of Mexican
provenience.

70. Steward, Field Notes (Paiute ; Northern Ute ; Owen Valley Paiute, p. 250)
Cooke, Field Notes (Northern Ute ).

71. Gifford, The Cocopa, p. 269, The Southeastern Yavapai, p. 214, The Kamia,
pp. 24-25; Spier, p. SO.

72. Lumholtz, p. 269; Russell, p. 94.
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ARTIFACTS MADE OF THE GLASSY ANDESITE OF
SAN ANTONIO MOUNTAIN, RIO ARRIBA

COUNTY, NEW MEXICO

By KIRK BRYAN and ARTHUR P. BUTLER, JR.

INTRODUCTION
In the study of the stone artifacts of historic and pre-

historic Indians the kinds of material used are of interest.
Materials that have a unique origin and may thus be used
for tracing the movements of peoples are particularly im-
portant. Such a material, a black glassy andesite that out-
crops on San Antonio Mountain,' is the subject of this paper.
Among artifacts made by the people who used this material
are others fabricated from quartzite, flint, and a black rock
which closely resembles the andesite. The other dark rock
is, however, a glassy, quartz-bearing basalt of unknown
provenance.

GEOGRAPHY OF THE AREA
The Taos plateau is a great basalt-covered plain which

extends from Embudo, N. M., to a point just north of the
New Mexico-Colorado boundary. The plateau lies between
the Sangre de Cristo Mountains on the east and the Conejos
Mountains on the west and forms the Rio Grande depression. 2

in this latitude. Below the general level of the plateau the
Rio Grande runs in a canyon which increases in depth
in the one hundred miles of its length from fifty feet at
the north to twelve hundred feet at the south.

Many hills and mountains rise above the general surface
of the plateau. Some are hills carved from older rocks and
are only partly buried by the basalt flows. Others are an-
cient volcanoes only slightly older than the flood of basalt.

San Antonio Mountain is one of the larger of these
1. San Antonio Peak is the name by which this dome is shown on the map, but

as it is in no sense a peak the word mountain, because it is more descriptively accu-
rate, is used in the text.

Z. Bryan, Kirk, "Geology and Groundwater Conditions of the Rio Grande depres-
sion in Colorado and New Mexico," Natl. Res. Committee: Regional Planning, Pt. VI;
Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New
Mexico and Texas, 193647, vol. I, pt. II, sec. 1, pp. 197-225, 1938.
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eminences. It is a great dome-shaped mountain, five miles
in diameter, that rises 1,900 feet above its base or to an alti-
tude of 10,839 feet. The mountain is an old volcano consist-
ing of a number of different types of andesitic rock, which
once flowed molten down its flanks. One of the most distinc-
tive of these flow rocks, though it forms only a small part
of the whole series, is a black, glassy andesite that is the
material used by prehistoric people.

CHARACTER OF THE GLASSY ANDESITE
The glassy andesite is a rock easily recognizable in hand

specimen. The groundmass breaks with a smooth con-
choidal fracture, displaying on its surfaces very small pheno-
crysts in a cryptocrystalline and glassy groundmass, and
also larger single crystals which impart a slight roughness
to the fractured surfaces. When freshly broken, the frac-
tured surfaces glisten but on old breaks, such as those of the
artifacts, the surface is dull and brownish as if covered by a
fine dust. The small phenocrysts consist of hypersthene
ranging from 0.3 to 1.0 millimeter in length. The following
technical description of the rock is intended to make possible
identification of artifacts found at a distance.

Under the microscope the rock is seen to be a hypocrystalline, fine-
grained, inequigranular andesite. Small crystals of labradorite near
andesine, augite, a little magnetite, and the hypersthene phenocrysts
are imbedded in the glassy groundmass.

The glass is the largest single constituent of the rock. It is olive
brown in transmitted light and has an index of 1.510±2. On the basis
of the curves published by George 3 this index indicates a silica con-
tent of 67 per cent.

The plagioclase consists of euhedral to subhedral crystals thickly
scattered through the glass. The intermediate index of refraction
is 1.560±2, indicating a composition of Ab,7An53. The grains fall into
two fairly distinctive size groups, the smaller grains ranging from 0.04
to 0.08 millimeter in length, and the larger from 0.15 to 0.4 millimeter.

Hypersthene is probably the second most abundant mineral, and
is the most easily recognized and distinctive mineral in the rock. In
thin section it appears as large, stout, euhedral grains of only moder-

3. George, William O., "The Relation of the Physical Properties of Glasses to
Their Chemical Composition," Jour. Geol., vol. 32. Fig. 3, p. 365, 1924.
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ate birefringence. Some of the grains are zoned. The intermediate
index of refraction is 1.692+2. Because of the zoning the index is
not the same for all the grains measured in liquid immersion. The
mineral shows characteristic pleochroism; X, pale pink; Z, pale green.
This feature is more easily observed in liquid immersion than in thin
section. The grains range in size from 0.3 to 1.0 millimeter in length,
and their maximum diameter is from 2.5 to 3 times the minimum. All
the other minerals are more elongated, the maximum dimension rang-
ing from 3 to 8 times the minimum.

Augite occurs as small, colorless, somewhat shredlike, subhedral
grains elongated parallel to c. Many grains are very ragged, and
more than half of them are twinned, probably on the 101 face. The
augite has an extinction angle, X A c, of 47 degrees. The intermediate
index is 1.705±3. In oil immersion the grains are slightly pleo-
chroic from X, yellow green, to Z, clear green. The grains range from
0.03 to 0.15 millimeter in length.

The most distinctive feature of the rock, whether in the hand
specimen or under the microscope, is hypersthene. This mineral ap-
pears as a slight irregularity on the otherwise smooth conchoidal sur-
face of the hand specimen. When seen through a hand lens the min-
eral is a smoky, greenish brown and may or may not show cleavage.
In liquid immersion under the microscope the rectangular shape of
many of the grains, together with the slight pleochroism, make it
possible to distinguish the hypersthene in rock powder.

No detailed study was made of the quartz basalt re-
ferred to in the opening paragraph. Artifacts made from
this rock may be confused with those made from the hyper-
sthene andesite unless care is used in identifying the rock.
The quartz basalt is a black, glassy rock, carrying rare quartz
phenocrysts. It breaks with a smooth conchoidal fracture,
like the andesite. A microscopic examination of the powder
from this rock by the immersion method showed that quartz
grains could be found in nearly every immersion, although
examination of the artifacts with a hand lens showed only
two grains. The absence of hypersthene and the presence
of quartz in the basalt serve to distinguish it from the
andesite.

ARTIFACTS
During the field seasons of 1937 to 1939, a geologic

party, headed by Butler, was engaged in a survey of the
eastern slope of the Conejos Mountains and the western



30 ]	 THE UNIVERSITY OF NEW MEXICO

border of the Taos plateau. Artifacts have been found scat-
tered on the surface at various localities, shown in Fig. 1.
Some of these places are doubtless camp sites and some may
represent more continuous habitations. Little attention was
paid to these matters nor was excavation attempted.

In 1938, Bryan and Butler visited the Arroyo de Cor-
dito, six miles south of Tres Piedras, locality B, Fig. 1.
Here on the surface of the basalt plateau on the north side
of the creek a few scrapers and points of the glassy andesite
were found. Also a scraper (broken) of pink quartzite and
a scraper of Pedernal 4 flint were found, Fig. 1.

TYPES

The types of arrow heads found are shown in Fig. 2.
They are rather carefully executed and the larger one, A
in Fig. 2, has a tang beveled to the left—a technique common
in the Clear Fork culture of Texas and known in cultures
of the Great Plains.

The photographs of Figs. 2 and 3 are by F. P. Orchard
of the staff of the Peabody Museum, Harvard University,
where the artifacts are deposited.

The scrapers consist of indefinitely shaped, almost oval,
keeled forms, C and D in Fig. 2, and one snub-nosed scraper,
E in Fig. 2. This scraper is made from a flake struck
from a core and is retouched only on the upper side. The
lower side is the smooth break of the original flake and shows
a strong bulb of percussion. The flint scraper is shown as
G in Fig. 2. It is white or whitish gray with pink spots and
is an easily recognizable variety of the Pedernal chert. It
is made from a curved flake which is, at least, the second
struck from the core. The upper side is extensively re-
touched to form the useful edge and also a tang. The tang
seems to have been made for hafting. This scraper is large

and differently made from the others and may have been

4. Bryan, Kirk, "Stone Cultures near Cerro Pedernal and Their Geological

Antiquity," Texas Arch. and Pal. Soc., Bull., vol. 11, pp. 9-46, 1939.

5. Ray, Cyrus N., "The Clear Fork Culture Complex" ; Texas Arch. and Pal. Soc.,

Buth, vol. 10, p. 199, Pl. 25 (1) line 2 and 3, 1938.
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brought into the locality by another group of people. The
material has certainly been transported into this locality,
as Cerro Pedernal lies forty-two miles distant in an air line.

Among the artifacts picked up at various localities are
three untanged triangular points between four and five
centimeters long. One is of the glassy andesite, one of obsid-
ian, and the third of a black glassy quartz basalt, which
is superficially similar to the glassy hypersthene andesite.
Several other points, knives, and scrapers were found whose
shapes are not significant in our present stage of knowledge.

A large artifact, illustrated in Fig. 3, was found by
Butler on a terrace on the west side of the Rio San Antonio
in Sec. 35, T. 31 N., R. 8 E. about one mile to the northwest
of the base of San Antonio Mountain. Here there is much
chipped glassy andesite and probably a camp site although
other artifacts were not collected. This artifact is twenty-
four centimeters long, six and one-half centimeters wide, and
about three centimeters thick at the maximum. It is well
made by skillful chipping of a long triangular slab. This
implement could have been used in skinning a large animal
or in preparing a hide. It may, however, be a hoe as not
far away the flood plain of the stream is cultivable.

Large, more or less oval implements of this type are
associated with the people of the eastern border of the
Great Plains. Taken all together, this and other implements
indicate the presence in the region near San Antonio Moun-
tain of a group having a "Plains" type of culture.

CONCLUSION
The distinctive glassy andesite of San Antonio Moun-

tain furnishes a fair material for stone implements. In
localities near the mountain, non-Pueblo peoples having
Great Plains affinities appear to have used the material.
Whether this occupation of the area was earlier than or con-
temporary with that of the Puebloan groups can only be
determined by the excavation of sites.


