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Waﬁer for stock purposes haes been develoned in the past
three years by building "Charcos" or wgter holes., A small dam
of earth is thrown across a drainage and when rain falls, the
runoff is ceught and héld until stock, evaporastion, or soil ab-
sorption uses up the supply.

Water for farming purposes, aside from garden supply, is
utilized by clearing ground fof fields on & silt fan at the voint
where the sheet flood may be spread to cover a maximum acreage

“but not uproot the corn plants.’

Various attempts have been made to pump the flow out of the
ﬁasheé in the.lcwer part of the unit; by rneans of pumps, but the
déepness of the arroyos has hihdered the attempts.

Waters
First YMesa

nCoyote™ spring at the féot of the Tewa Trail.
nCoyote" spring on the north side of the nesa.
Wepo spring-at Taylor's ranch.

Second lesa |
Spring at Toreva (a school just belcw mesa rim).

Shongepovi uses & spring on the southwest side (La Nava)

. T S—
of the mesaland another called miasepa”™ on the

east side of Second }Mesa.
. Third }Mesa
Wew end 014 Oraibi use a well at the foot of

the mesa. (La Nengnva)

’

1, Compare Hoover, J. %.: The Fopi Indian Country.
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The juxta~position of the two groups generated some friction over
outlying agricultural. lands,

The individual holdings of the Fopis mentioned earlier weré, in some
cases, along the Jeddito Wesh and souﬁh of Oraibi near Padilla }esa. These
areas were settled by I-‘.’avajos and permenent camps built.

'I‘he Hopis and Tewas of the villages on First lesa were directly in--
volved in this settling of lends in the southeastern portion of the Fopi
use aresa. _Inter-marriages between these two groups and lavajos occurred

. in this area creating a colony in Talshogan Canyon, which is.unique in the
Hopi Unit today. This farming colony iS made up of descendents of these
inter-marriages, who use the springs in the canyon to water the terraced
gardens built below the canyon rim and are constantly expanding the areas
planted to corn,.

Other Navajo families have settled south of Taléhogan Cenyon in order
to be near the flocks which they herd for Hopis of‘ the First- ¥esa villages.
Smal% areas of agricultural land are used by theée grdups to furnish sub~
sistence and in this menner new lands are being developed for dry farming
along the Jeddito Wash.

So, far the discussion of the land use Iﬁéttern has been chiefly
agricultural, that is the use of land for raising crops not for ranging
stock. To the Hopi the use of fields for raising corn and other crops has
more than an economic significance. The réising of corn has become an
intégral part of hié inner life, his spiritual life. An infinite number
of cerémonials .and_ acts are bound up with his concedts of agriculture.

This is not tfue_ of & new stratum of land use which, introduced by

Turopeans, has now become en important factor in the Hopi economy, This

strata is the pattern imposed on the basic agricultural clan - individual -
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Fis fields were located close to the toe;§10Des below him and his
flocks of sheep, a gift of the Spanish, were kept in corrals located just
‘beloﬁ the mese rim.

The fear of raids and the lack of water away from the villages
WRd &aﬁhho

/\tende to instill e deep-seated desire to stay on the mesa tops.

This desire remained after the cause for it was removed. The
government through the military and later the civilian bureaus-concerned
with Indian problems subdued the Navajo and threatened retaliation for
raids on whites or other Indians. But the harm, from the Hopi vieﬁpoint,
had been done. The lavajos seeing the unoccupied areas along the washes
away from the towns, ignored the traditional claims of fhe Hopis ana
moved in. Once settled, the more aggressive Navajo cieimed the land on
a frior use basis. The Hopi had no claims to advance to defend this view.
It is true his encestors had.lived in a wide area-covering the whole

. . \

Colorado plateau but he had .not used the land and thereby lost his color
of title?
2 Two attempts to establish a boundary on a realistic bas1s were made
by, first, the- so-called ™military survey" of 1882 and later en allotment
. plan. Both failed because the Eopi simply ignored the boundaries set.

In 1936, the application of ailand menagement plen through the
agencies of the Department of Interror and the Department of Agriculture
reqﬁired that & boundary based on aciual use and need of the Hopi be set.
‘Such & boundary was established after an intensive survey and is represented
by the series of maps in this report. |

The Hopis still cling to the traditional claim so a stratéfied

arrangement has been advanced. For sctual use one boundary defines the
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Hopi use area, but for ceremonial purposes the Fopi's right to use ereas '
located far from the Hopi Unit has been recognized. These areas are
visited frém' time to time to perform ceremonies or to trap eagles and
gather materials for rites, but the areéé cen not be used for agricultural
end range purposes.

The first boundary is intended to restrict range use but does not-
prevexﬂg a Hopi from ferming in f:ields established before the survey, nor
does it prevent him from gathering wood or trading in éther arees pro-
vided he has the permission of the supervisor of that district.

It must be realized that the Hopis may not acknowledge the bouﬁdary
for some time. The act of acknowledgment, in the Fopi mind, automatically
sets the boundary and blocks all future claims. The fencing on the

OE,CM\?‘.\';LJ ) _ .
boundary should be &eee, partly because the former boundaries have never
been fenced and were, for that reason, ignored, and partly because the
rangeAuse by Navajos anc Hopié would be set Apart anﬁ areas sucepfible o os

dq,{(ned. .
mueﬁ,a;te-pl-a-ae—em*ed.
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HOPI AGRICULTURE

Trtroduction:

| Food detemineé, to a great extent, the culture of a
people; therefore, a brief consideration of the foods of the
Fopi people and the meansA they have of producing foods,
bj agricultural means, is necesssry. To some extent, the kinds
of foods people -ca1.1 obtain determine whether they will be nomadic
or sédentary, build scattered temporary hebitations or permanent
well built to“;'ns. |

In the Hop;l area, the sedentary communal l.ife is a direct resﬁlt
of one staple, maize or corn. Around maize & whcle culture has been
built. The sife of a town was determined by the_ ability of the
physical landscape to support the reising of corm in a quan.tiity
to “supply its 'peOPle's;_ neéds. If for any reason the clbimatic cycle
changed, causing drought, th_e people moved to an area better suited
to their agricultural habit; th‘_is may possibly be an explanation of
the migrations and abandonment of' towns on the periphery of the
Fopi Unit. The fluctuations in rainfall may have caused a retreat
of the water table and this, coupled _with ovér grazing after the |
beginniné of the 19th Century mé,y have resulted in. & change in
natural erosion control. After a time, the heavy rains ceased to
be absorbed by the écantily covered earth and gullies were fbrmed;
thereafter, the water, so neceésary for cultivation, continued
to c;.xt.deeper into the ground until the arroyo was cerrying

the water twenty feet or more below the former farming level.
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In good farming regions, maize products have & tendency
to stabilize the community. In Basket ¥aker times, corn culture
had just begun. As the knowledge of sgriculture increased in
the Pueblo Period, these swape time was used to make beautiful
[ L VIS R ' _ . _
pottery and to develop a highly complex religion based, to a great
extent, on corn, the exme food upon which they depended.

: }

Corn is a plant indigenous to.the imerican continent. It

was domesticated, probably in Mexico or Central Amei'ica, Yoz

=" S ¢ = $—eor £ be- s)

W‘p}eﬁt. Thia-tybrid reaé:hed the

- Corumn , fslialln, .
Jouthwest as a cultivated plant, though in a primitive form. To
the nomadic people of thés—dend it gave a ¢rOp upocn which they
could depend, with the result that stability of living was estab-
lished. In the course of time and experimentation, a variety
was developed which was almost drought res:ist.an’t,:z This corn was
planted with a digging stick which screped sway the sand and ex-
posed the clay soil, The seed was planted and the sand around it
acted as a mulch.conserving every po_ssible bit of moist}ire. For
this reason-the Indians planted the corn on the edge of sand dunes

or silt fans with a sand layer, if possible, &s the sand mulch

absorbed and retained moisture.

2. Topi Cbrn is & tough resistant nlant compared with other

types of corn. It has = long tap roots and rarely grows
more than three or four feet high.

Compare: Collins, G. . Pueblo Indian l'aize CTreeding,
Tournal of Weredity, Vol. V, pp. 255-267, 1914.

T oo £ ATy el Thamun od SAo- bt , Qpnd” Qodlongy - 15T B
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Corn found throughout the Pueblo III Period was of four
colors, yellow, red blue and white. ‘moday, in the Hopi villages,
the blue corn still gives its color to the traﬁslhcent rPikin
bread, a wefer sheet bread of tissue fineness.

The woﬁen of the ancient times must have spent a great
deal of their time grinding the corn, on the smooth "metates",
into meal, Cther ways were found to prepare ﬁhe kernels -vsome
- . were parched, and corn which did not find its way to the metétes

mizht be prepared, by soaking in lye water obtained from wood

he (?Ato hominy
ashes,(in a homi .)

2Although corn was of paramount importance, other plants

end fruits were utilized end@ are still used - notably, orcherd

fruits;(introduced by the Spanish, melons, scuesh, beans, end

pinon nuts as well as wild berries, seeds, and'grasses. Up to

the time of introduction of modern agricultural tools by the

Govefnment, very few Hopi farmers had access to modern methods

and the same methods thet the ancients used were followed with— cof .
ov Q, \.\n S'\-\&k ‘f'\'~".t§‘c,~1 ol

out much change} Indeed, the "dibble stick" is still the prinei-

nel planting tool, although steel hoes have replaced stone and

wooden hoes. Veyy little chanse has takeniplace in the}r feligious

concents based,/as the¥ are, on teéir agg{cultural 1ifé and the
fer?XZity of the soil.
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mhe Affect of ~limete, 3o0ils and Tonogranhy Unon .‘Friculture

The climatic factcrs which »ley such an important part in
the production of crons in the Fopi country aré three in number.
Tirst, the oécurrenc_ev of frost in -the fa;l and sonring, second,
the occurrence of moisture and third, the affect of the violent
wind storms which occur ir fhe sering.’

The average length of the growing season is about 133 days
with a éhort frost free period from June to September. Pecaﬁse
of the short se=son thebmoisture_conditions in affect at the time
of vplentinz and early grmﬁr’ch afe decisive facfors.

Tluctustions in climatic féctors, e_specially precipitation
rave = directv =2ffect on the economy of‘ the “oni. A drom of two
or three inches in the totel vezarly pfecipitation will lower pro-
duction in =2gricultural pr‘o‘duc‘ts 15-30%, . recent exemrle may
i1lustrate this point., The average ennuél nreciritetion is about
12 inches, however, during the diought vear of ALurcust, l?BB—.Tulj,
1939, the average precii)itétion- was only 7.75 inches. As a result
there occurred a 607 drop in agricultursl productibn.l

' The months of ;pril and lleYy usﬁelly hsve less than 1" of
nrecipitation. .s these mcnths ere plaﬁting montks, and the
moisture content of the scil is vital to riant- ~rowth 2 de-
ficienew of rmoisture at this time, ecnecially 1if the winter months

prece¢ing hzve been dry, will work hzvoe with the crovs. sugust

— —— = e o T
. Seil Comaaviotan 2EVVICE | KERMO e
1. Tstimote of Tesidernt .gronomist ¥Decerber 1020,
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is the maximum rzinfell month, the nrecinitation everzr~ing 2,5
inches,

In Septembgr the reiny sezson ends,.not suddenly,>but by =
gradual léngthening of the intervesls between storms. Fzll weather
is very conforteble bsinq cool at nicht and'effording nlentv of sun-
shine‘for the drying cf croos such 2s peaches 2nd melon strirs
which are lster stored for winter use.

The Drevailing'winds from the southwest hzve 2 dryins affect
on the-soil and unfortunztel-- come durinec the ez2rly planting sezson.
The dry winds usually blow durinz the months of April.and‘Yay.

Tortunately for the “opi former, nature z2nd centuries of
domestication have.deveioped a corn plant called Zez I'oys which has

zdqrted hyégépéif~to the dry clim=te. ™y observation and exrerience

)

& method of plenting hes been evolved which 2ffords the naximum beg—
efits of the climzte to the nlent.

The seeds are élanted about ten inches to = foot deep or to &
deﬁth at which moisture is held in the sandy soil. Thisudeep plant44
ing allows the plant to gain moisture during the dry spring, tapping
the moisture left in the ground by fhe snovr melt, anﬁ protécts it from
the very late frosts aﬁd early sandstorms.

The ¥opi fermer spz2ces the corm ﬁl:rtingé 2nd stazgers the
rcﬁs accdrding to ris estimete of the moisture conditions of the
previous months and the amount of drvin= uv of that moisture thet
may have taken place,

_fter planting, the farrer must depend on the flash rain storms

which usuzlly begin in the month of Juvly end extend through ‘uwrust.
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§9§1§: The soils of the Uﬁit are derived from the sandstone and
shale formetions which underlie the surface,

The lese Verde, Dakote éhd Horfison sandstones contribute
the bulk of the sandy soils. Ienses of shele in the Norrisop and
"esa Verde furnish some of the clays which are to be found in the
alluvizl soils. The i'ancos formation has e great deal of clay
and gypsum in it's make up and supplies the balance of the clay
to be found in the valley fi{}s.

s§ndy loams are the prevailing soils types. The best soils
have sufficient ca?acity for moisture penetration thus allowing
very little run off. The water holding capacity is high end
alkali content low., These soils are found in the valley flats and
have about 37 sloPe. Soils of coaréer'texture 2nd higher‘clay
content are to be'found in fhe velley bottoms. These soils are
susceptible'te wind erosion to a higher degree than the aﬁqve.

As the clay content inqreaseS‘the value of the soil for
agriculpural purposes decreases as moré water must be used on
the clay areas due to the decreased absorption and greater evap{'
oration characterstics, and the crop yields are low.

The Hopi fermer préfers 2 condition where ten or twelve-
inches of light sandy mzterial overlie a heavy sub-soii and
located so thet the flood water will srread evenly over the éntire
area,

“hen the light soil or mulch becomes too deep due to wind.

.

.
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action, other areas more édeptable must be found,

‘Unless additionel silt is denosited by the floodwater, eve:y
veear, to offset the removal of the top so0il by the wind the field
will eventually be abandoned.

| The élay éoils are farmed during periods of heavy rzinfell
but deep sandy soils below the mesa rims are often utilized wﬁere
there is sufficient.hoisture in the éand dune for plant growth,

The Sopi Elean cultivete by hoeing or by using a horse drawn
cultivator. This pfactise allows the silt laden water to fan out
evenly and not be diverted by hummocks created by sand being de-
posited behind weed clumps.

Tovography has some affect on agriculture in that the valley
flats at the outflow end of the arroyas which empty inﬁo the valleys,
are the desirable areas for corn cultivation, due to the deeper soils
and lower altitude,

Locations of gardens are influenced by the p¥§sence of streta
of premeable sendstones which omrop near the villéges.ctvb M:—%%““e""ﬁ

Due to the mesa and valley topography, the bulk of the agri-
cultural operations are confined to the §alleys and the habitations
are loéated on the‘sqil barren mesas overlooking the valleys.

| The deep arroyaé which have, during the past forty years,
cut deeply into the alluvial fills of the valleys, have restricted
the areas formerly used for agricultural purposes. For this

rezson, more fields have been broken out on areas away from the
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valley centers and nearer the mesa scarps. These fields are

not as desirable as the older fields in the valley flat due to

more shellow soils and to the fact thet sand dunes tend to pile
ur near ihe mesa's rims and throuch wind action eventually cover
fields on the leéward side of £he dunes,

| 3end dunes are common in-the’Eopi region. They are to be
found on the tops and agaihst the sides of the mesas and are
especially common in the valleys. An_examination of the aerial
mosaics covering the area discloses & regﬁlar pattern of dunes.
Their general strike does not vary rmch from ¥ 45° E and their
orientation parallels the direction of the prevailiné winds which
blowr from the southwest guarter,

The dunes have been skillfully utilized by the Eopis‘and

planted to orchard,.melon and équash crops, where there exists
sufficient under-dune circulation of moisture énd the gﬁnes are

so oriented as to be.exposed to plenty of sunlight.
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Technioues gg_Ferming

» .Use of flood waier oy ihe Fopis of the Southwest mey be
divided, broadly, into two types: the direct use of the flash
flood, &nd the indirect use of the flood.

Thebfirst.type, due to lack of.money or lebor to build
storage reservoirs, is more widely used. Preparation for this
"use involves clearing a-field located in & wash at é bend or on

the outflow fan. |

Hopié have stated that their choice of a new field is based
on prévious observation of how much flesh flood will cover or:
channel the flet to be used.

The field is planted, and usually the crop hes grown and
strengthened before the first herd rain occurs. At this time,:
some plants will have been washed dut, necessiteting a replanting
of the affected arees. Fopi fislds, near Polescca, have been ob-
served which hed over half the area of the field washed out, but
ﬁad been replanted and promised a fair yield.l

The second use involves some type of structure to break
the force of the flood and to hold as much water in storege es .

poséible. Isually, earth and timber dams will be built. These

ere effective for but a season or two a2nd if not kept reraired

soon disappear. These dams are not cormon in the Fopi .‘rea.

1. Tor an excellent Giscussion of Fopi nlanting methods see C.
Darvll Tordes', "oni fgriculture and Land Cwnership™, in the
Tournal of the Poval .nthron. Inst., London, 61, 1931, PPp.

357-405.
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Structures that may be built for direct fl&od use ere often
logs thrown at right =2neles to the direction of stream flow,
Erush may be piled on the upﬁash side of'these bérriers. These
small dams break the force of the flood end may direct 8 portion
of the water to ereas nct usually receiving it under normal fiood
conditions, % certein amount of silt is spread over a field by
this means, The silt will afferd soil for = good crop, all other
factors ecual, in the next seasor if the silt sheet is not too
deer or bedly éhanmeled:

For the best ssricultural use the flood water shouls contsin

2 minimum amount of silt and colloid=l m=tter,

#uze to zchieve a cilt free surnly of weter it is nececzary td
\

let the mexk of the flood 70 by befere cleer woter e~bhezrs, Due
to the T“oni prectise of using all of the flood vater obteinahle
2 more or less silt Pree condition cannot be obtained. In fact
to do so the fzrmer would have to have & system of diversion
ditches 2nd gates to control the flow of the flood weters,

It is true thét the Hopi does atterpt soﬁe diversion
by using smell ezrth dame but hoe not es vet attemnted to store
weter to be used on velley fields. Storezee of water is con-
Tined to the gzrden tznks,

Direct flood use is more or iess of = eamble, Icée.fields

then the onerator expects to moture must be planted, If the

flcods zre not too erosive, and spread the water evenly on his
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fields, he mzy exmect o fair ¢rop. “owever, if the fields zre
trenched by the force of the flom, some rerlentine rust be done
if the se2son is not too fer alonp. In good years all the fields
planted may meture for harvest end e bumper Crop may result

The valléy londs m2y be flooded thrpe or four times during the
rainy sezson of late June through 2ugust. At this time the.
more level fields will be flooded to = depth of four or five
inches. The water standing until the surplus has disanpesred
through absorntion znd e;enoration.

The scerp londs have more slone than the vallev lands 2nd for
this reason the rTun off is grezter znd absorption less. Tecouse.
of the slope erosion is more prevalent and more czare in constructlng
small diversion’ structures 1s necessarv.

The importance of flbod'weter irriretion may be détermined
by the zcreage uﬁder_cultivation'which depends on this type of
irrigation. Cf the 6,08/ acres under cultivetion in 1936, 4,/60
aéres»were devendent on flood wate; irrigation, The.balence 6f
the total acreage was divided into 1,613 =2cres plented to crops
dependeﬁt on local rains (drv farms) and 14 acres planted to
gafden crops and irrigated by-water held in storage tenks,

The dryv farms ere situsted on the mesa tops and in the
"Cutland", the balance of them being situated in the latter arez.

The gafdens, althopgh their acrezge is small play an imp-
ortant part in the Foﬁi economy. They are discussed in grester

detz2il in the section entitled Gardens,
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-way from villages and loceted on the valley floors are ﬁo
be found exfensive cornfields., The Topi farmer utilizes any
flat or gently sloping arees which can be flooded -easily, for his
field. X4 thin sand mulch is desirable as & moisture conserving
blenket. Fecause the westeriy winds cause the send té sﬁift, e
Fopl farmer will each year plant a TOW or two more on the leeward
side of the field end perheps abandon a row or two on the windward
side of the field. This condition is perticularly noticeeble on
the field south of the Fotevilla-Tuba City highway bridge crossing
the Dinnebito-ﬂash.

Zorn is planted.by digging & trough like hole in the sandy
loam. A "dibble stické, a piece of wood two.or three feet long
and an inch and one?half in diaﬁeter with one end fléttened is
used for this aetion. Thé fa;ﬁer, kneéling, swings the stick over

his head, in an arc, the flattened end renetrating some ten inches.

This stick is rocked back and forth to loosen the dirt and withdravn,

The seeds are deposited and a sweeping movement of the hand
fills the hole. The hills are made about fopr or five pacesv
épart and between last year's Tows. A lovwr eéithen nound mey
be raised around each hill to retain flood water. Tjeeds are‘
hoed and ettention is péid to each hill, during the growing
season, to keep the green cut-worms from injuring the §lant.
Corn is the most immortant crop raised by the Eopi; con-

stituting 70 per cent of the value of all the érops raised,
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Corn fields lie below the gerdens. >Conservation structﬁrés
employed here are limited to the building of spresder dikes,
diversion ditches and occasibnglly some gully plugeing.
Windbreaks ' |

The prevailing winds, which blow from the west and south- .

west, have a cutting effect on the young corn plants which, during

the spring, are beginning to appear above the surface of the
ground The HOplS use several means to protect the vlants.‘ A

few farmers at First lesa have qbtained popler cuttings and planted
these along the windward side of the field. Greasewood, rabbit
brush, sﬁakewood, or sage brush branches are thrust into the

ground, forming a continuous hedge extending across the field, and

'sheltering the corn or bean plants (See plate )+ The brush

may be so woven or piled es to-form low brush fences, or individual
shelters mai”be formed behind each plant by thrusting twigs into
the eartﬁ to form a cresceht‘shaped wind barrier. Stoneé may be
piled behind each plant to achieve the same effect. Tin cans

with thé ends punéhed out mey be placed over the plant to pro-

tect it from the wind. These &lso serve to keep cut-worms away

from the plant. The practice of ﬁlanting many seeds in one hill

is actuzlly & form of windbreak protection. Obviously, if fif-
teen corn kernels are planted in one "dibble™ hole the outer

shoots, when the plants begin to appeer, will shelter the inner

plants. Thus the outer plants are sacrificed to the sand-laden

wind in order to protect the inter plants. Good examples of wind-

" breaks mey be observed on Second !"esa snd on Third Yesa just out-
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side of the village of Fotevilla,

Cther windbreaks are fqnmed by the stalks of the past
season‘é corn plenting. 2y planting on the_lee.side of the dead
'stalks, the young plart is protected by the sand which piles ﬁp
behind the bld stalkx and forms a shélter. fhe mound thus formed
over the new plant forms a mulch which conserves the moisture.l‘
In order to locete the plant covered by thq sand a stick is often
stuck in the mound, Reans and other plants are aléo prdtected by
the sanme type of shelters in fields on the meéa tops.of all three
mesas.,

The ﬁOpi have utlllzed tamarisk plantlngs as windbrezlks, 4
...... o S -

@n the Bacabi flelds in the Cra1b1 ¥ash and in the Polacca valley near
Tirst Fes ‘I;marlsk hedges were planted ‘some yeafi’ffg;/

\eo—
\\ ————

Cn the maylor Tabo farm in the "Polzcca valley the plantings

~are 12 to 15 feet high and sand dunes five to eight feet high have
collected along the axis of the hedges.
The tamarisk ere planted on the windward side of the corn -
field (see plate Ve |

Dikes and Dams

Dikes for diversion purposes are constructed by heaping
earth up into low mounds a foot or a foot and & half high and
as long as the diversion area demands. 3y orienting the dikes

at angles to the flow of the flash flood, & water-spreadihg effect

HP1664



-

2

~

MUSANGNOV!

o moet

vpoei

RESE RVATION -

HP1665



— k-

is achieved. Such s dike may be observed souih of l'usangnovi,

Occasionally a Hopi farmer will borrow a scraper and
build a2 small dam across a wash to raise the water to the level
of his fields. This is intentionally s temporary structure. A
flood will usually sweep out the dam, but it may be rebuilt again
for the next flood.

Dikes are sometimes used to mark the division of an agri-
cultural aree into two portioms, inéicating separate use by two
»operators, but so placed that both receive equal portions of fhe
Tlood waber sheet, |

Pbles ere scarce, but are,sometimes used to reinforce &
'brush earth dam or dike so placed that the impact of flowing
water will be heavier than_that fdr which the low esrth dam is
built, Stones are oftén used, piled in rows across the width of
a shallow, narrow wash atvright angles to the direction of the
flow of'waier when the arroyo floods. Clunps of sege brush or
withes of cottonwood ﬁay be rammed in place behind the stqnes.
5ilt carried down the wash by summer flooés will collect behind
each row of étones_and eventually form a small siit:plaﬁe in which
early corn may be planted.

Tﬁis tvpe of structure is usually found near the_fillages,
and close to'the homes of the farmers. Ry utilizing small washes
near the foot of the mesas, areas zre created for smell plots which
had not been suscepﬁible of cultivation before and heve the added

advantage of not being located es far from the village a2s are main

corn fields,
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The Fopis of ‘‘usangnovi, a villege on Second esz, have
built & series of check dams along the innef face of & tilted
QToreva Elock".l The road té the villege parallels the»slope
and one may observé the check dams from thevgzin Water flowing
dovn the face of the tilted block is checked‘ané spread over
small plots of soil, ten or twelve feet sguare. The dams are
bui;t by leying three or four layers of small boulders one upon
the other and extending across the "™ bottom of the drainage,
Corn has_been'planted in these plots for many yvears, and the
plots guarded by the check dams continue to supply food to the
Fopi.

The.Husangnovi dams differ frqm cheék dams constructed at
the other villages in thet a line of rock extends from one side
of the dams up along tﬁe face of the tilted rock wall. The rock
wall acts es e catchment besin ana the wall extenéion directs the

'watér flowing down the rock surface to fhe plot (See Plate VI).
Gerdens

There afe three large gardéns in the Hopi country, one of
which is sveilable to inbabitants of each of'the three mesas.

"In addition,.there are a few sméll gardens operated by indi-
viduéls. The total acreage of areas planted to gardens is
aﬁproximately 1, acres.

The locétion of each garden is determined by the water sup—-
~lv, ™he three Foﬁi mesat are 2ctuallv three scuthrerd extending
1. "Toreve Plock" - a tillted faulted strata of a sedimentary

rock, Teicke, Parry - "The Toreva Zlock - a Distinctive

Tandslide Type", Journel of Geology, Vel. XIU, ¥o. 5,
July =nd Anzust, 1937.

HP1667



b4

toncues of a more extensive rmess Irnevmn 2s "leck feea”. The
Voo northern nortion of 2lack ‘ese rises to an elevation cf seven
to eighi thousand feet,ror one to two thousand feet hisher than
the elevation of the villéges on the southern ‘tongues. Due to
elevation of the northern part there is grezter ennucl precirita-
tion.here than et the villeases. jhe cvrecinitstior falling upon
the upner nortion is conducted to the southern part of the mes:z
through the southwerd dippine nermezable :'ese Verde sandstone
which, underlain by impermezble Iancés shzle, acts a2s z2n aguifer,
Jue to the slone 2nd the confining action ol the underlyiné shale,
the water rioves south and emerges-from'the Torreztion chout 30
feet ebove the base of the cliffs adjacent to the villases. .Along
this liné of emergence are to be found seeps 2rd srrinss which
supply the water needed fér cultivation 2nd dorestic use.

The junction of the shzle and scnéstone stratz determines
the ufper limit of the gardens. At this level the storage tanks
are bﬁilt. Criginally built of rouzh rocks piled éround scooped
out hollows, they are now built qf well-cut rock leid up with
‘mortar. A‘bung locéted in the lower nert of the tenk controls
the supnly of water,

The slopes below the mesa rims aré steep and for thap rea-
son bench terr@.ces1 have been built (Plecte IIZ ceross the

slones following the contour.

1. Tamilton, C. L., "Terracing for ~oil end “eter Zonservation",
Termer's Bulletin To. 1729, T.3.b..., ipril 1938, “esh., D.C.,
p, 18, "The bench terrace is one of the oldest mechanical
methods of erosion control, having been used for many vears
in thickly povulated countries where economic conditions
necessit2ted the cultivation of steep slopes.”
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A YODERK TERRACED GARDEN
of the:

FOPI TIDIANS
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~erticel risers in the form of stone laid in 2 w21l
without morter retein the earth which is piled Behind the wall;
The walls very in heizht from two and one-half feet to five
feet. 'The ﬁidths of the terraces vary fron fivé to ten fest.
Tach téfrace is divided into plots about five feef long and
five to ten feet in width, the width of the terrace being the
determining factor in each case. The length of each terface
is determined by thé amount of cultifable lznd. The averzge
;ength is apout 150 feet.
Tach plot is_separated from the others by a low mound of
earth. ‘These mounds serve to hold and direct the water which
is conducted to the plot by channels; from the mester ditch.
The channels are dug at the foot of each wall and serve 211 plots
on the same terrace.
The fopi gardens of thé present depend on a constant sup-
ply 9f water held in storage_anﬁ originating in springg'which are
to be found below the meéa‘:im, near the towns. A bung in the
storage pool is removed énd water needéd for plants allowed‘tO'
trickle ddwn smell Aitches, which follow the grade of the slope.
mhe flow falls from level to level end finally irrigates the |
peach trées planted on the 1oﬁest terraces. (Zee plate of Hopi
Terraced Gardens.) The care of the gardens usually falls to the
women. The ren work.in the cofnfields.l
1. I!r. L.E. Tenks describes e similar type of terraced garden, the "sementeras”
of the Thillippine Igorot. The construction of the wells is similar to that
of the terraces of RPed Touse end the Fooi gardens. Climatic conditions, being
entirely different, due to increased rainfall, enable the Igorot to build
miles of these garden terrace walls as he is not forced to localize the garden
eround a particuler spring as the Fopi is forced to do. Jenks, A4.M.: "Terrace

Agriculture in the Phillippines™, Source 2ook in snthropology, Yroebver, i.L.
and “aterman, T.T.: Farcourt Trace and Co., Mew York, 1931,
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The use of the gardens at First esa end Talshogan is cont~
rolled by the clen, Pear clan at First lfesa and Bédger clan at
Talahogan; "Control” is usedrin,the sense that the clens named
above were the first groups to use the springs &nd the aree
around the springs at the time of original settlement. Py this
act ﬁhe groups achieved scustters right which were sanctioned by
other groups entering the area later and the use rights thus
consolidated.

Today, a member of enother clan may regularly obtain water
or use land and water together in the garden area only through
permission of the clan "mother",

“lomen usually work in the gardens zlthough old men have
been oﬁserved, planting, repairing walls and directing the water
into the werious channels.

The ofher small gerdéns at Hotevilla and Eacabi are used by
members of the villages and are not controlled by clan. This
also applieé to the gardens which have been developed by individ-
vals awey from the villages.

safflower, Turban squash and wheat were introduced by the
Normons.l heat wes introduced by Mormons and planted at lfoencopi,
e Popi village outside the area under cqﬁsideration.

In pre-historic times, corn, lima beans, kidﬁey beans,
sunflowér, scuash, aztec besn, tepary bean and cotton were

probably the garden crop. INow, crops of chili, onions, sweet

1., ‘hiting A. F. Ibid..
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GARDENS
Georden Acreaée Mumber of Operators
Talahogan L+ acres 5 THopis, / ¥avajos
*irst Mesa A " 20 n
Bacabi x 20 "
Fotevilla 5 " 57 n
Icllama 1/10 3 "
Burro 1/10 " 4 "
Approximately 14 acres 113 Operators
Garden Cropsl In or adjaéent to Gerden
\
Coxcomb Pea Peach
Peanut Radish Pear
‘Beet : Safflower Appnle
Cauliflower *Onion Al_mozid
Cabbage *Chile Apricot
| ’I‘urni;ﬁ *watermelon Cherry
Coriander Cress Grepes
Cucumber *sweet Corn
Carrot ‘ 'Potat.o
Lettuce
Temato

* Bulk of Gerden Produce.

1. “titing, A. F. "Zthnobotany of the Hopi™", Yuseum of M. Arizona

Bull V # 15, Juyne 1939, pp. 12-13.°
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corn, beans, and cress aré reised in the plots. DTeach trees are
planted in areés not susceptible to terracing, or.they may occupy
the lowest terrace. TPeach trees are.also plante§ on the sand
dunes which pile up agesinst the mesa slopes near thgv gardens,
Hoisture from seepage along'the mesa wall mey supply & éortion
of the moisture held in the dune., At any rate, peach trees,

melons, and squash seem to thrive on the dune slopes.
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Plenting 7 oy

There are two corn vlantings, one takes place late in
2pril end is designed to furnish corn for ceremqnial.purposes,
specifically the departure of the ¥etchinas in July.l The
mzin or second planting takes place later to avoid the early
frosts and awsid the spring sand storms. ‘

The early corn is planted in warm, sheltered locations
~nd reeches maturity about July 25th.

The secornd nlanting has been desoribed earlier but may
be eleborated on here.

A typicel corn plot varies in acreage but is usually
about 50 paces wide an& 70 to 100 paces long.' The planter
places the first hole‘between the rows of last year's
stelks, theﬁ moves 3 to 5 paces down the new row and mekes
a second planting. This is repested until the endbqf the
plot has been reached. The planter then ﬁoves over to

the next row, skipping the old row and moves back toward

the starting point.

1, Forde, C. Daryll - Hopi Agriculture and Land Cwmership.
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TYPiGAL PLANTING
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L man nmey plant =lone or he may exchenge his services
with other men, that is, & man will essist others in their
planting in exchange for their help on his field. There is,
in the majority of grour's rlznting, e ¥inship tie either
through the.maternal clan or through friendshins with members
of the same religious clan. Too, groups may be organized
within villages to plant fields for rriests of the religioﬁs
clans in erxchance for their services dﬁring the yéar in the
various societiés.

Zelners, if not members of the bberetor’s householéd
grour are paid with presents of food, reciprocel services Or
2 pronise of 2 shere in the cfops.

Teans, souashes, znd melons are 2lso nlanted in altern&te
rors and =re usually vlanted in plots devé%éd to each crop and
are raerely mlanted in with the corn. vathe sprouts are not
notéd after the usuzl period of sprouting, thé rors will be
renlented to the same cron.

“ez2ns ore planﬁed in "flets” or boxes in Jenuzary and
Yent in the warm kivas, etered corefullv, and ¥ent below
the shaTt of sunlight which comes through the kive entrance,

ey vef

wxd otthin o heirht of 10 or 12 inches before beins picked.

‘\Mp Ol *

n 2¥ d=vs they will be nicked for vse in fertility
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Flantine Detes

Jorn: ~ioeh ce=0 - - - - - “hite corn, kermnels blacl and
- vhite, grows 5 to 6 feet high.

z-gsie ¢a - - - - - Cray corn, grows about L to 5 ft. high

- *ote: Corn is planted Tune 15, and 12-15 corm
seeds are sowed in each hill end when
thinned, only sever to nine stalks remei:

Seans: Quoche hedieo - - - "hite lime bean, planied second week .
in Yeay. ‘
Fale hadieo - - - RPed bezn, nlanted lest vreek in Yay,
¥asie hadigo - - - Grey bezn, smotted with bdblack, rlanted
about same time ec red he=n.
Srowing season is ehout 130 dove,
Bzcay Morize - - - Thite bezn, rlented sghout 15th of Ty,
Seke “orize -~ - - Vellcw besw, mlznted zbout 15tk of i,
Zzhizun Torize - - Tight red he=n, -l-nted sbeut 15th of
Crowin~ cerscen is abeunt 110 4d=z2vs,
Jiji llorize -~ - - Tinv white tecn, rlnnted 15th of *=w,
Tormvi Yorize - - - Zlz2ck bezn, planted 15tk of lay.
Paviteh Yorize -~ - OJream color hecn, rlzrted in Jurne,
Trovring csezson less than 100 d2ws.  Atou
2 becns zre nlanted teo 2 hill and vhen
thinned only 4 bean stelks remzin. 2ut
worms uguzlly kill h=lf of the hesn »lzr
lzveerz= l'orize - - Itring hezn,
723 strine bean )
“hite strine bean | rowring cesson
Mzck strins bezn 1 ~hout 20 dove
Zurpkin Pumnkin and Itouash sre planted chout Tune 15th,
coursh & Y2lons end sk melons cre plzrted zbout Unril 25th,

ilelons:

1. Informent: le-orad Tuoshenz, Tewr Crziti, Ilarch 17th, 1029,
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Plonting Sates: - Second I'ecz T

CROP - Ao . TDIZ TC RTFT
T=rly corn Arril 6-15 ) 70-75 days
Yellow corn £oril 6-15 % seremonial 80-20 duys
' ' ) Tse
“Thite, =lue, Red April 6-15 ) ' 120 d=ys
Dark red ' ‘ | . April 6-15 % 105 d-vs
Timz beans ‘ Tav 1 118 @re
Teans ey 25 ' 110 d=vs
1’2lons v 15 75 énvs
Turnkins ey 15 75 dzvs

[N

Tuskmelons : 2w 15 - AD-70 d=ve

1. Informant: OCecil Calvert, Toreve, fu~ust, 1937,
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importztion of 3eed
Whitine made s s=2mple study of sources of seeds used by the
?opis and determined thet =bout 1/3 of the crops rzised zre from

seeds or slln= obtzined off of the reservet1o.¢.1

1. Sounrces:

z., Parter among “lopils

b, Seeds from ezten fruit ’nelghbors or other)

c. Seeds purchased in the form of fruit to be eaten end seeds
saved; from trading mosts or stores. 167 of =211 seed
planted comes fror this source.

d. S=ed or stock bourht off of reservation - 16” (of this 75
eﬂuels mursery stocl, neaches, apples and nursery onion cets)

Thus about 1/3 of the crops raised ere (seeds or sllps‘
obtained off of reservation.

80" of beans are raised from loczal seed.

50% of all crops planted are obtnined by inhberitance from
older vomen of the bhousehold or from husbands or son's-
in- lew in family.

~f the L6 households sampled:

Tistribution of Principal Crops

corn - 267

beans - 20% nelons -~ 227 fruit trees - 25% vegetables -

‘Whiting, A. F. "Topi Trwortation of Seed" - *fuseum of
o frizonz rotes vol, 10, #5, op. 15, "ov., 1937.
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Tazrvesting and 3torage of Crovs

The early sweet corn, which has been plented eerly in warm
sheltered spot§ or in the irrigated gardens! is cut green in
July and roasted in pit ovens (See Plate } in the fields.,
™he ezrly roasted corn is usually eaten et the time but some may
be stored for ﬁinter use,

In-September the main harvest begins. DParties work in the
fields from early morning to sunset harvesting the corn which is
then placed in "pickups", wegons or in bags throwﬁ over a burro's
back and czrried to the villageé.

The stalks afe left for the foraging cattle and horses but
loads of stelks and leaves may be carried to the villages to be
used for winter feed for éomestic livestock kept ir the village.

The corn is stored in windowless, dry rooms in or under the
living quarters, 4 custom whigh has not changed in 2 thousand
vears,

The corn ié usuelly stecked by segregating it by colors,
'red, white, blue or parti-colored and by harvest years es an
effort is made to keep at least itwo year's harvest in the
storage rooms.

Seed corn may be stacked in a separate room,

Fumpkin and sweet sjuash are cut spirally into long strips

and hung over wires or poles and allowed to dry in the sun,

—

1. Torde, 0. Daryll: Wopi Agriculture and Land Cvmership.
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“Then dry they are stored away.

Pesches are cut into halves and placed on the bare rock
surfaces in front of the storage houses which are to be seen
along the edges of the meses, back of the towvms, and ebove the
orchards. A watcher sits in front of the house, watching the
sky and in the event of rain, carrying the pertially dried
peaches inside until the shower passes.

After the peaches are throughly sun driéd they are storéd
away in bins for'wintervuse or for -barter with liavajos.

The pezch grown by the Hépi}ée nsually /either &
fgeestone\ga:iepy\orva\slingp‘ i}*is small but very sweet and
is highly prized by the Yavajos.

Very few of the trees in the orbhérds have been pruned.
??’informant told me that the older people believed that harm
would éome to the tree's spirit if the tree vas cut.

The ﬁranches, as a result of leck of care, grow low on
the ground and the trees appear scrawly. Tower branches and

the trunks are often wrapped in cloth to prevent burros and

goats from pibbling at the outer bark.
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Cotton '

W\C\MMM ol 00 @
In modern times the tesdsnex Lop-Tepio—teo—ret—raiwse—CTUtten

has.heea:aezkzﬂ. Cotton batting is purchased from treders instead,

.

with conseguent loss of interest in cotton as a garden cror.
cppos I &
The ﬂonlshgbanaoned raising cotton later than the villegers
of the Rio Grande as mention is made by Harrington that’qotton
, ;5

embroidered goods were imported from Hopis by the&ppper Rio Grande »
Pueblos. l‘i’hit’e cotton blankets with red and black woolen borders 7

’ _ o
were woven at Yambe within living memory. Only fifty years ago, the

last nan to weave ceremonial blankets dle_] r_{_.?,k i’/

Castenedz and Espejo mention "towels" and mgntels, enbroidered
2nd having tassels as being worn by the l'oauis (Forpij.

Tewkes found cotton in the ruin of Awotobi, a former Fopi
town ebandoned in 1760, Cther fragments of cloth were found in
an earlier ruin of the Hopis "Kawauakuh" near Keams Canyon,
Arizona,.

Ives, an army officer on sﬁrvey duty, while in Craidbi in
Iay, l878,vmentionea that the men wore ﬁrousers of cotton which
they grew locsally énd spun in their homes. |

£ little cotton‘is reputed to be raised in the Hopi
gardens for purely ceremonial ﬁse;;‘ahos anéd strings used in cere-
rmonies. 11 pahos are tied together with such strings and all

prayer offerings and cotton strings placed in the trails leading

to the villages}when ceremonials are in progress'must be made of
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cotton. Whether enoush cotton is raised to meet this demand is

doubtful
T Sy |
e »ﬁ*’a * Meenkopi ._E‘_a://sed ot’ci:}g% abundant springs and ease Of,

~

irrigation mede such a crop easy to raise. A long arm of the ‘

i~ d

Upper Sonorégtlife zone reaches this far north and»allows cbtton to
gTOwW,

ieffers, an Indian Superintendent‘stationed at Tuba City,
two miles from }aenkapi reported that considerable cotton was grown
at Maenkopi in the early 1880's, bﬁt that its importance was
decreasing rapidly. ' |

Voth reported cotfou being raised at 014 Oraibi as a_garden
crop without irrigation but an ag&icultural survey in 1936
failed to reveal such a garden crop, at 1ea$t of such size as to
warrant mgntion by the Indians acting as guides.

Torenzo Fubbell, trader at Oraibi, says that easevof trading
for cottop’batting at the trading posts has probably caused abandonment
of the crop. |

The Tavasupei traded with the Fopis for cotton up to late
timés. The cotton, as raised by the Hopi, was a distiﬁct species
with the outstanding characteristics of being very sturdy and
having a short earlf growing period, 84 days from ripening to
weaving.

v with the aid of early accounts we may then draw the con-
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clusion that cotton was raised in the Southwest among the Fopis,
“the Rio Grande villages, and the Pimes. Other tribes not located

Py
in locations favorable to cotton cultivation, tradies other goods

'\J'/\';-f."u o

- in exchange for cotton or cotton products. Aﬁgcontinuousﬁcultivated
crop prior to 1540 (Pedro de Tabor's account) and up to the early

1880*s.
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APPENDIX - A

Historical References
to Livestock and Agricultﬁre
in the Hopi Unit

1540 - 1936
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$he oxpeditions would be wrought to the Hooi missions as well as
shoep and frult brees sni wew seeds Bo bo.ster the nabive egrie
sultural evonomy of been:, msmige and agusrn, Hlackmar notes that
*Onste petitionsd Lo $ake 7,000 emttle ne: horses on his expedition
of January, 1598.73
In July or Augast o0 1629, a party o three priests and 10
- goldiers left Sanbm Fe o Tupayan with voach seoeds, melons, wheab,
aprivots and garden vegetoiles, o herd of hoep, a drove of eattle
and some horses.
After the vevelt of (580, no atbemy’ vaz mads to resstablish
contact with Hopis until the veveeupsbioc: of Hew Nexieo in 1692
by Diege 8e Vargms who vicited Awatobi. ight years after this
gvent a padre, ﬁm Garelcosshen visibed watebd in 1700 by
invitation of the Orsib: ohief., A missior was nob established,
bub the et of friendliness on the part o the inhabitants of Awetodbl
cont most of them their Tives. ¥KHopis of .ther villeages burned and
illed and totally destroynd Awstobl in .‘;_'55;51.?“
Remmants of the Bedoor ¢lam Prom Awstobi now exist ab
#ighongovl and Shipaulos! and Bheir Nes’ iauke, still hus a
~voies in division of levw 2t Talahegen ;- den, & wallsd garden

on the north side of Antelope mosa aboui wo miles west of

abitubions of the

1, Gompare: Riaskeny, “venkt Jpenieh

ty Phe 823; wliimore, JObn

2. Harvard University, uuder dlreotion - Wxe Jo O Brew hus
prepared for study, ossible grains sh might huve been
insorporated in aforc blosks, Whest :irvaws and peash stones
wore found., Bores «: two domestie sp were found in a kivae
waar She mission guscier, indieubin. vhat shesp ware kept ab
“he mission,
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Awatobi, 1

Sometime between 1680 and 1692 a group of Tewas from
Payupke { now known as Sandia) on the Rio Grande settled among
the Hopi until the. consequences of the revolt were over, but
returned to Sandia in 171,2.2

In the ten yeai's between 1700 and 1710 -another group of

Tewas from the Rio Grande settled on First Mesa between the "notch"

and Sichomovi , ostensibly as & buffer group between the Hopis
end the Utes and Navajos who were constantly raiding for corn

3

and worhen. Tﬁe_ir ‘descendents still live in the original
quarters, the town of Fano. The Tewas had a reputation' as
warrlors and were induced to move their famlles to First l'esa.
‘As & reward the HOplS gave ‘them grants of land in the ~lepo and
Polacca washes for farming purposes.l* These Tewas brought
their own cattle with them.?

Escalente noted that they "™ . . . raised fruit, various

kinds of garden vegetables, corn, beans, chili, and cotton, apt

at weaving and spinning. « « . They also raised cattle and

1. Page, G. B.: Unpublished Iss.
2. Coues, E.: pv. 395.
3. Tewa informant--3, Cb_oka.

L. Page, G. B.: Report of Study Group C, Department of Agri-
culture, Soil Conservation .ervice, Gallup, N. }ex., 1936.

5. ~Jodge, F. "7.: Fandbook of American Indians North of YMexico,
Tol. 2, vr. 687; Feshington, D.C., 1907-1910.
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sheep and made vaious kinds of useful implements. In these,
as well es faprics, they had cémmerqi€l relations‘with neighbor-
ing tribes, especially the Yumas end Yohaves of the Colorado
River."l

Fray Garces saw implgmentsof Mogui make among the Colorado
River Indians on his journey from }"ohave to Moqui.

Espejo's‘entrada to Tuseyan brought horses as noted
v, , . and fhe people dq not leave the villeges except to go
to their farms, egpecially'et this time, when they heard thét
Cibola had been capturéd by very fierce people who traveled on
animals which ate people . . . "2, evidently the Fopis had
forgotien the horses qf the Coronesdo varty.

After de Varzas' resumption of Spanish Tule, &n expedi-
tiog was sent to liogui to pecify them. The l073ui, influenced
ageinst the Spenish by. the Apache de Mavajo, drove in their

3

cattle and prepered for war,

. ou;4vx; ] ) =
Tesuits attempted to usurp the Hopi Franciscan mission

1. Zscalante, Silvestre Velez de; "Diary of a Journey to Yooui

in Tunme 1775, Vss. in Archivo General de. Indies Seville-~
Yams Vicyces de I'isioneras Francisco printed form.

2. JUinshiv: Iqurngg_g£>00ronaqu 15.0-42, DD. 33.

3. Archives of Mew 1'fexico. In.Documentary Eistorv Zeries,
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