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274 JOHN ROYAL 

our brush we had to have goats. 
We got back in the goat business 
two years ago, and find them very 
profitable in the proper use of our 
brush. It is my personal opinion, 
that you cannot put goats in a pas- 
ture and expect them to eat only 
brush, as they are also heavy grass 
eaters. I therefore figure my stock- 
ing numbers just like they were 

sheep. 

Look to the Future 

In summing up our operations 
on this ranch, I would say that we 
are here not only to make a good 
living, but also to prepare for the 
future when our children take 
over. My wife and I are trying to 
train the children to be good con- 

servationists in order that they 
may appreciate the value of our 
land. When they do this, they will 
find that if they take care of the 
land, it will take care of them. If 
we can convince the children, who 
in the future will be taking our 
places, that grass is the greatest re- 
source Texas has, we will have 
done our job. 

More Income for the Po/c~ca Stockgrowers 

Through Good Range Munagement 
POLACCA STOCKGROWERS ASSOCIATION, Polacca, Ari- 

zona, a Hopi Indian Livestock Association ; and CHARLES 
PITRAT, Range Conservationist, Hopi Indian Agency, 
Keams Canyon, Arizona. 

We are proud of the progress we 
have made in this business of live- 
stock production. In the last six- 
teen years the condition of our 
range and the quality of livestock 
has increased tremendously. We 
are probably most impressed, since 
it affects our pocketbooks, by the 
fact that from a lesser number of 
livestock we are producing four 
times as many units of livestock 
products now as we did before 
1940. 

Description of Area 
The Hopi grazing area is con- 

tained within District Six of the 
Hopi Reservation,1 which is lo- 
cated approximately 75 miles north 
of both Holbrook and Winslow, 
Arizona. District Six comprises 

I 631,194 acres of which approxi- 
mately 12,000 acres are dry farm 
land. The northern topography is 
characterized by three principal 
projections of the black mesa, 
which makes up from east to west, 

1 In 1936, District Six, a small portion 
of the original Reservation of 2,472,320 
acres, was set aside as the Hopi grazing 
unit. In the years since this action the 
Hopi people have been trying to get 
jm-is&&ion for the remainder of the 
Executive Order Reservation. At the 
present time a bill is before Congress 
which will help settle this dispute. 

the first, second and third mesas. 
These three mesas are the principal 
subdivisions of the Hopi commu- 
nity. The breaks between the 

This article tells the story of 16 
years of range improvement on the 
Hopi grazing area in Arizona. 
Planned range management has 
been the principal tool through 
which range improvement has been 
obtained. Along with inzprowement 
of the range has come increased 
production of livestock products, 
although numbers of animals have 
been reduced. The greater produc- 
tion of livestock products has 
meant increased income for the 
Polacca Xtockgrowers Association. 

mesas develop into deep alluvial 
valleys and form the three main 
drainages in the District. The 
southern portion exhibits a rolling 
topography about 500 feet lower 
than the mesa area to the north. 
The elevation varies from 6,800 
feet in the northeast corner to 
5,030 feet in the southwest corner. 
The average maximum tempera- 
ture is 98” F, and the average 
minimum temperature is -15” F. 
The growing season ranges from 
140 to 150 days with the average 

limits of this season being from 
May 16 to October 4. 

All the soils are very susceptible 
to erosion unless well protected by 
vegetation. Sandy soils formed 
from the Mesa Verde formation 
comprise the major portion, while 
shale soils formed from the Man- 
cos shale formation are next in 
importance. The strong southwest- 
erly winds do excessive damage to 
the sandy soil when it is exposed, 
while the torrential summer rains 
may cut deep gullies through the 
shale soils during one summer rain- 
fall. 

Vegetatioa 
The principal types of vegeta- 

tion in District Six of the Hopi 
Reservation are in order of pre- 
dominance, grassland, saltbush, 
pifiion-juniper, sagebrush, grease- 
wood, and browse-shrubs. Galleta 
(H&&a Jamesii) , blue grama 
(Bouteloua gracilis), alkali saca- 
ton (Xporobolus airoides), and 
other dropseeds (Xporobolus spp.) 
are the major grasses. Indian rice- 
g r a s s (Oryxopsis hymenoides), 
black grama (Bouteloua eriopoda) , 
needle-and-thread grass (Stipa co- 
mata), comprise the remnants of 
the climax vegetation considered 
important in range management 
goals. The principal species of 
shrubs and browse are four-winged 
s a 1 t b u s h (Atriplex canescens) , 
greasewood (Sarcobatus vermicu- 
latus), Mormon tea (Ephedra 
spp.) , sagebrush (Artemesia tri- 
dentata), and rabbitbrush (Chry- 
sothamnus spp.). 

Livesto’ck 
Domestic livestock came into the 

“Hopi Country” along with the 
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*ummcr. 

first +it of the Spaniards. In the 
face of mmp hardships thrsr ani- 
mals increased rapidly, and the 
usable range was soon deplrted. 
The IIopis m~-e forced to graze 
their lirestovk close to the three 
mesas to protect thrm from the 
deprcdationq of neighboring tribes, 
and to take ndnmta@ of the per- 
manellt water which was located at 
springs and at some dug ~11s in 
the drainage bottoms. There ~~RXY 
a numbrr of isolated attempts at 
grazing farther from the mesas 
during the sn”w season, but they 
were not to” successful, due to the 
lack of a constant snov source. At 
least two serere droughts occurred 
before the late 1930’s and early 
40’s that almost exterminated the 
Hopi livestock. hpparrntly the 
range ,,-a~ able to recover as the 
herds n~re rebuilt. 

In 1940 them were 12,000 breed- 
ing ewes, 870 head of breeding 
c”,vs, and 1,600 head of horses. 
These figures do not reflect the pro- 
duction of these breeders, and it 
has been estimated that there were 
approximately 5,000 head of var. 
ions aped wethers, goats, and home- 
grom~ :ams, 400 head of 2 to 5 
year old steers and home-grown 
bulls, and about 400 head of young 
horses, mules, and burros less than 
two years old. These animals vrere 
characterized by red and white 

spottrd cnttlr, long-haired, shaggy 
sheep and snmll horses. Since 
most of the eattlrmen had previ- 
ously been shrrp “wn,‘rs, they man- 
aged their cattle hmds in much the 
same ma,n,er. The herds wrre ~“1‘. 
rallcd at night alrd hcrdlrd during 
day, usually on foot. Salting and 
supplemental feeding was prac- 
tically non-vxistrnt prior to the 
1940’s. A sire KS usually chosen 
because of wrtain distinctire mark- 
ings, or the owner may hax devrl- 
“ped a romantic attachment for 
him. Before 1940 nearly all the 
livestock mere marketed either to 
the Government schools or to the 
Ioral traders. 

Reduction in Numbers 

In the middle 1930’s the Soil 
Conservation Service began range 
surveys in this arm. It was from 
this surrey that the basic changes 
in management began. Their rec- 
ommendation on stock rcdnction, 
management prwtices, and con- 
cepts of carrying capacities were 
the initial step in R long rduca- 

tion program that began to pay off 

in the early 1940’s. We in the 
Polacca Stockgrowers Association 
vve rather hesitant to accept 
these changrs, bnt as the years 
panscd we began to understand a 
few of the reasons for them. -Fe 
sax our ranges and cattle improve, 
and TIN looked for other ray.? to 
improve our livestock industry. By 
19a43 rr ,Y\eIY? wzll on our way 
to redwing the mmbrr of lire- 
stock to the carrying capacity es- 
tablished b>- the previous range 
surrey. B>- the end of 1943 pm- 
mits had becn issued to “over the 
carrying capaeitr. Some of us, and 
other Hopi stockmen, fought this 
iclca for man>- ?;cars. Xow it is an 
accepted restriction, and most of 
us think it is a good idea. We 
ham- been able to see for ours&es 
vhat can be accomplished by eor- 
rect manapement. 

Livestock Management 

The Hopi livestock inrentory to- 
day is somewhat less than it was in 
1940 (Table 1). There are only 
5,800 wes, 2,100 brrrding cm& 
and 490 horses. These 2,100 head 
of cattle are all good grade Here- 
fords sired by purebred Hereford 
bulls. We operate a eov and calf 
operation vrith practieallp no hold- 
“Ver of calves. We try to keep “nr 
corn culled out as s”“n as they miss 
a calf. This way we can usually 
xet enongh from the cow to pay 
for a replacement heifer. Our bulls 
are nsually kept for fire years of 
active service, but this is dependent 
on his activity rather than age. 
We haw and support rrgulations 
that require that all bulls pur- 
chased be registered Hereford bulls. 
Our sonrees of bulls RX the pure- 
bred ranchers in Arizona, Colorado, 
and Kmv i!lexico. These pnrchases 
are financed through breeding fees 
charged by the Association to each 
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member, according to the number 
of cows he or she runs. We try to 
purchase our bulls as yearlings, 
and hold them over in our sire pas- 
ture so that they will be acclimated 
by the time they are two years old. 
All our bulls are fed a 30 percent 
salt supplement from the first of 
January until the first of May. 
They are turned out with the cows 
on the thirtieth of May and re- 
turned on the fifteenth of Septem- 
ber. Each member uses the same 
bull for two years, and then re- 
ceives one from another breeding 
line. This practice eliminates in- 
breeding in our herds, and main- 
tains the cross-line vigor. In some 
cases we exchange bulls with other 
associations and private bull own- 
ers to maintain the program. Each 
member is required to have no 
more than twenty-five cows with 
any one bull. This ratio has proven 
quite successful, as we have been 
able to keep our calf crop above 
90 percent for the last four or five 
years. We try to keep only those 
heifers with the right conforma- 
tion and color for replacements. 

a supplement, but the condition 
of the cattle receiving the supple- 
ment has encouraged a gradual 
change over to the practice. This 
is especially true in some of the 
area,s lacking in four-wing salt- 
bush to supplement the leached 
grass. 

Range Improvement 

Grazing Management 

Our disease eradication program 
has proven very successful. Our 
calves ’ are all branded, castrated, 
dehorned, and vaccinated for black 
leg and hemorrhagic septicemia by 
July 15. We have just completed 
testing all our cows and bulls for 
Brucellosis. District Six of the Hopi 
Reservation was the first “Modified- 
Certified Brueellosis Free Area” 
in the State of Arizona. Several 
species of poisonous plants are 
present in our area, but only 
whorled milkweed (Asclepias gali- 
aides) can be classed as serious. 
We have fenced two of these colo- 
nies, and are eradicating them. In 
years of extreme drought we have 
quite a few cases of selenium poi- 
soning. We hope a range site clas- 
sification survey will be able to de- 
lineate these areas of highest con- 
centration so we can manage for 
this condition. 

District Six of the Hopi Reser- 
vation has been divided into three 
mesa sub-units. Each of the three 
sub-units are subdivided into range 
use units. The permittees are as- 
signed to the range use unit accord- 
ing to past use and guides estab- 
lished by the carrying capacities. 
We Polacca Stockgrowers operate 
in five range areas. In the north- 
ern use areas some of us practice 
seasonal rotation grazing by using 
the mesa tops for our summer pas- 
ture, and the lower country in the 
winter. This has proven beneficial 
to the range and livestock. The 
blue grama on the mesa top is a 
good summer forage and the gal- 
leta and four-wing saltbush pro- 
vide good forage for our cattle 
in the winter. This practice also 
allows a portion of the range to 
rest during the growing season. 
The lower areas receive a good rest 
except for some sheep use. The 
northern blue grama area must be 
watched to give a different portion 
a chance to mature and make seed 
each year. 

We stockmen are proud of our 
range improvements. Most of these 
are accomplished through cooper- 
ative projects. We have recently 
completed the planning stages of 
a long-range stock-water develop- 
ment program. The plan calls for 
permanent water every three miles, 
which will insure water within one 
and one-half miles of every head 
of livestock on our ranges. This is 
in keeping with the latest range 
management standards, and will 
be accomplished through windmills 
deep charcos, and pipelines. By 
having water placed in this man- 
ner we will be able to make better 
use of our grazing resources. It 
will be possible to defer certain 
parts of our range by turning off 
the water in the critical portions of 
the grazing area. 

With the exception of stock-wa- 
ter development, range ripping, 
shrub control, and water spread- 
ing are probably the most impor- 
tant range improvement practices. 
Good recoveries have been made 
by native grasses on some of the 
ripped areas. The re-establish- 
ment is dependent on good precipi- 
tation the same year it is ripped. 
If good rainfall is not received the 
soil crusts over, and much of the 
beneficial result is lost. Our sage- 
brush eradication program has 
shown excellent results. Approxi- 
mately 800 acres have been treated 

Supplemental feeding has helped 
us carry our livestock through 
the winter season and has helped 
to reduce the effects of selenium 
poisoning. Not all of us are using 

Six there is a good forage reserve even In the southern range areas of District 
after three years of extreme drought. 
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Needle-aud-thread, probably oue of the domiuaut climax gra.ss species, is makiug 
a good showing in this area where the sagebrush has been removed by rotobeating. 

with a “rotobeater” at an average 
cost of $3.75 per acre. The kill 
will average about 85 percent. 
(This figure represents vegetation 
removal.) After the vegetation is 
removed, it takes the plant at least 
four years to begin any appreci- 
able recovery. The recovery is 
characterized by the greening up 
of the plant remnant and survival 
is usually determined within three 
years. As yet we have not been 
able to determine how long it will 
require for the sagebrush to reach 
its original density. The initial 
volume of blue grama was 460 
pounds per acre, and the second 
year it had increased to 805 pounds 
per acre. Since the last sample in 
1954, there has been only enough 
moisture to maintain the stand. A 
definite increase in seedling emer- 
gence was apparent the second and 
third years, but without the needed 
moisture to become established the 
seedlings did not survive. 

Water spreading projects in Dis- 
trict Six of the Hopi Reservation 
are reducing erosion, and increas- 
ing forage production. The Po- 
lacca spreader system, though it 
isn’t used by our Association, is a 
good example of what can be ac- 
complished. This system covers 
16,000 acres, has increased the for- 
age production by 300 percent, and 
the total vegetation by 700 percent. 
This may appear to be excessive, 

but when it is realized that much 
of the area was barren and over- 
grazed in the 1940’s, and now is 
well covered by grass, four-wing 
saltbush, and many weeds and 
shrubs, it is quite logical. There 
are many smaller systems in our 
area that help increase our forage 
resource. In certain instances it 
has been beneficial to rip some 
areas in the systems, but in most 
cases the silt load deposited makes 
this practice impractical. 

Condition Improves 

In the utilization checks made 
each year, and the range condition 
analysis made every four years, 
there has been a constant upward 
trend in all portions of the Dis- 
trict, except in one small area 
where improper distribution has 
caused overuse. We are getting an 
increase in galleta, Indian rice- 
grass, and black grama with a de- 
crease in spiney muhly (Muhlen- 
bergicc pungens) and three-awn 
grasses (Aristida spp.) . The areas 
with sagebrush and piGon-juniper 
do not appear to respond to correct 
grazing practices alone. There is 
an increase in the understory of 
blue grama, but there is no re- 

duction in the number of seedlings 
from these three invading species. 
It is estimated that in most piiion- 
juniper areas over 20 percent of 
the trees are less than 15 years old. 

District Six of the Hopi Reser- 
vation, located in the high desert 
country, experiences a drought 
every five to seven years, which 
may last as long. We have just 
completed our third year without 
appreciable moisture, however, our 
forage reserve has been such that 
there has not been a critical short- 
age of forage during this drought 
period. During the past winter 
of 1956-57 there was some damage 
to livestock on the selenium areas, 
but there was no death loss. We 
will probably experience a slightly 
lower calf crop, and calf weight 
average, because of this condition. 

Marketing Cattle 

Over 95 percent of the cattle 
marketed in District Six are sold 
through public auction. We in 
this Association, along with two 
other associations and the major- 
ity of the independent cattlemen, 
hold an auction near Keams Can- 
yon, Arizona every year in Oc- 
tober. We have been able to draw 
buyers from most of the western 
states. The sale consists chiefly of 
six- and seven-month-old calves, a 
few yearling steers and heifers, 
and old cows culled from our herds. 
The calves have averaged about 
390 pounds the last few years. 
Last year our sale totaled over 800 
head. 

Probably the surest and most ex- 
act measurement of range manage- 
ment practices is’ the amount of 
livestock products produced from 
a range over a long period of time. 
A continual increase in these prod- 
ucts points to an advancing range 
economy. The total amount of live- 
stock products produced in our 
District has increased about four 
times since 1940 (Table 2). The 
most significant increase has come . 

Table 2. Increase in total livestock production from 1940 to 1956. 

Total pounds of livestock products produced in 194O............................ 242,580 pounds 
Total pounds of livestock products produced in 1956...._..._ __.__ ___ ______ _____ 991,629 pounds 
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in the percent calf crop and calf 
weight at sale time (Table 3). 
These increases are principally the 
result of increased forage quality 
and quantity, better water distri- 
bution, and better handling and 
breeding practices. 

Livestock Associations 
Almost all the cattlemen in Dis- 

trict Six of the Hopi Reserration 
can be classified as pronessire 
livestock men. These owners arr 
organized into four associations, 
the main purposes of which are to 
membrrs, and to provide an or- 
ganization to initiate and promote 
improved range managemmt prae- 
tices. These associations do not 
manage the individual membrrs’ 
lirestock. Each owner takes care 
of his own animals, and helps in 
cooperative projects affecting more 
than one owner, such as rater dr- 
velopnwnt, branding, vaccinating, 
juniper eradication, and fence mm 
struetion. The I’olacca ‘Stockgron- 
ers Association is probably the best 
organized of all the Hopi asnocia- 
tions. They were the principal rc. 
cipients of the Departmmt of Tn. 
terior’s Comerration Award for 
1953, and have been instrumental 
in putting am-‘0%~ to other ranchers 
progressive ranching ideas. 

Since the co-authors of this ar- 
title are cattlemen, the actual man- 
agement practices of the sheepmen 
have purposely been omitted, The 
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increases shown in sheep produc- 
tion (Table 3) wer? caused almost 
rntircly by range improvements 
alonr. These are mainly increased 
forage quality and quantity, and 
brttrr water distribution. Some 
rredit should be given to the use 
of purebrrd rams, nom used by 
about one-half of the sheepmen. 
Thrrr are R fev good sheepmen 
who tend to pull up the arerages 
shorn in Table 3. These sheepmen 
#et well over 100 percent lamb 
crops, and average 10 pounds of 
wool per shrep. As the older 
sherpmen go out of business, they 
are bping rrplaced by the younger 
gemration who tend to go to cattle 

01‘ an improved type of sheep 
ranching. 

Future Plans 

The itbow information illustrates 
ho\~- a deteriorated and n~~devel- 
aped range can he put back into 
economic production. Over a pe- 
riod of sixteen years the Hopi cat- 
tlemen hare made trnnrndous ad- 
rances in range and limstock 
managenmt. They are not content 
to stand still in this line of prog- 
ress, but plan to further increase 
their production by better distri- 
bution, made possible by the 
planned range rrater supply sys- 
tem, increased forage resulting 
from mater spreading and range 
nppmg, and a better breeding 
herd through an improved grade 
of corn and closer surveillance of 
the breeding herd during breeding 
and calving. We are making pre- 
liminarp plans to apply these man- 
agement practices to the remainder 
of the Executive Order should we 
be awarded its jurisdiction. 

Plan Now to Attend the 11th Annual Meeting! 

Your friends will be looking for you in Phoenix, Arizona, January 28 to Feb- 
ruary 1, 1958: when they meet at the Hotel Westward Ho to help make the 11th 
Annual Meetmg.of the Society the best yet. Don’t disappoint them-make your 
plans now to be there. 


