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RECORDSs AND STATIZTICS

Bewley:
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LA MAWAGELENT MEETING
STUOY GROUP C = 9-l;~34
Unit 17 \i

It's atnut time for us to settle down now and come to order. I noctice

we have with us e few viwitors and we are glad to have them set in with

us on this discussion. The order or presentation is practiocally the saxe

One change, I think ECW has been put down
Just ahead of the engineering presentation - otherwise the order is as

before. General description of area by Bewley; range management - Me-

‘Kinney; Forestra - Deppa; Biology - Phillips; Erosion - Kannedy; Soils~

Bewley; Agronomy - Nicholson; ECW - McCray; Engineering - Moyes; Planting -

Nicholson. Oh yew, thatts right, Sociological surveys comes second and

will be presented by Mr. Bell.' T suppose everyone is here that is coming

in today and suppose we had better get the number that wants to eat at

the elub. Will all of you tha’ want to eat at the club raixe your hand.

I counted 18 is that right. Dick will you notify the c¢lub end find out

what time they want us. Does anyone have anything they want to bring up

befors we start in. If not, we will have lir. Bewley give us a general

description of such facts as he thinks pettinent at this time.

District, or unit, 17 is located in parts of Apache and Navajo county
Arizona end comprises the south central part of the Navajo Indian Reser-

vation. Tho boundary of the area is roughly as outlined on the baese

mep which we go bye. The only chunges that have been mede are on the

north from this mesa over to the rim of Beautiful velley bending to the
south and over here by Pine Springs instead of following the road ap-

Otherwise th» boundaries are

proximately hafx helf mile difference.

as outlined on the map. The topography of the unit is undulating %o

hilly in the central region the fopography is undulating and a little
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killy and hilly along the west side of tho Defiance plateau. MNountains
and shale appear on the southeast joriion of the platesu. General ele-

vetion of the aream is approximately 6500 feet for the cer“ral part of

the area including Genado, Xaag-E-Toh and Stmsambont, The lowest eleve~-
tion 18 found where LaRue wash leaves the area. 5200 is the general
elevation for Defiance platesu and on east with the exception of Fluted
Rock which is 8500 feet. There is a difference of 2800 feet in the whole
unit disregarding the small aree of Fluted Rooke. There are no perennial
streams on the unit, although & few springs up in the west side of the
Defiance plateau that are peremnizl and the small streams mmd kkmk running
from them may be classed as perennial streams that extend short distances
from the springs that dry» up. With the oxception of north of the south
end of Chin Lee valleyand drain into Chin Lec. wash, the rest of the area
lies in the Little Colorado River watershed and is drained by Pueblo

vash and leaves the arca just east of Twin Mesa and LaRue wash just

south of St. lMichaels highway and drains down and leaves area in the south-
et'a.st corner. Othor importent drainages are the Steambout wash, the Pinon
Springs wash, Klagaetoh wash and s few sub washes. General direction as
said before is to the southwest with the mxmepkimk exception of that north
end. There is no accurate informaticn as to the climatic data on the
Reservation, elthough here at Ganado some pecords have teen kept and for
a few y¢ 3 the average rainfall is 10.47 inches. We have from that in-
£xm formation we lLave estirmated the general rainfall for the unit to be
approximetely 10;35- inches per year; although up here on Defiance plateau
the tainfall may be as high as 15 inches or more and in the Painted
Desert region in the southwest corner around 8 inches but we estimated

10 inches for Painbed Desert. Only figured the rainfall here at Fort

Defiance for theee months or 2 months = July, August end first part

of September. Reinfall during that period is 437 of total for year.
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Roughly the same for the other stations locate;& just around snd off the

uni%. L3% of the rainfall occurred during that period. Most form of

this precipitation ocours in the form of snow and estimating by the

figures from these outlying weather stations the everege depth of snow

or average fall of snow on the unit is 30 inches per year. We have mf a
growing season of (all these figures are estimated because of outlving
etavions) 133 days. From the midile of May to the first of October. The
average ennual temperature is estimated 8.1} drgroes end e mean daily
fluctuation of 32 degrees. The native wvegetation of the unit varies from
the upper to the transition and the = variation in these

formations is due to the change in elevation and the rainfall. Rainfall

is correlated with slevation. The desert grasses and shiubs are found in

the southeest portion of the region. The sage brushes and blue grama :
i
i

grasses occupy the central pertion and yellow pine and mountain mihlenbergie

are up on the Defiance plateau. The population, as cstimated last week, ‘

vias 3500 with 510 consumption groups. The only population concentration

is in the vicinity of Ganado and & very few in the Paintsd Desert region; . -
otherwise, scattered uniform over the area. The main cscupation is sheep
}‘ herding, although a few work for the traders and Governmental agencies

which are scattered over the units Most of the shiiting in sumer end
winter is within the unit. They shift to the concentrated fain areas
during the farming seasons and when the orops are in they shift to the
higher wooded areas. Little shifting in the southeast corner and & little
shifting into Chin Lee valley. A little flock from Crystol coming through

the northeast corner and grazes down in the southwest corner. There are

I think 11 x= trading posts located on the ares; li at Ganado , 1 at
Steambort, 1 Sun Rise, Pine Springs and Cross Camyon and Klagstoh.

The day schools located at Steambont, Cornfields, Greasewood, Klagetoh,

Vide Ruins, Pine Springs and Kinlichee. There is one hospital and Kission
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i school at Ganado, The whole area is : ossible tc automobiles. Roads
|

{

|

m ' and trails all over it. The four mair onds are t.ie St. lMichaels~-Steamboat
road; Chembers-Genado road; Genado-Cornfields roud; truck trails lead from
approximately 100 miles ol improved road and 100 miles truck trail; one
trail reaches Ganado to Fluted Rock, comes lrwm the plateau to the summit
beck down to Klag=E~Toh end then into Greasswood meking & %ircle of the
northeast part of the mx area. The sumit-Klugetoh truck trail about 10
mile s below Ganado=~St. Michaels highway end goes throuéh Pine Springs to
Highway 60. Indien roads and truck trails lead *o all perss of tle unite

Agriculture is practiced over parts of the area; dry farming on top of

the plateav; flood irrigation along the lower weshes; emd irrizetion at

Genado. Approximately 4,000 acres of farms and 1700 acres potential land,.
Thers are three demonstration areas in the unit. Stemmboat, Ganado, and
Klegetohs The ureas occupied by demonsiration areas approximately HykR%

%6,178 acres. The total area of the unit as owtlined is 1,141,122 rores.

I forgot to mention the area is well served with telephone lines. Forest

Service telephone lines from towards St. Michaels up to mountains and by
Fluted Rock; they come from St. lfichaels to Steamboat, Chambers, Chin Lee,
Ganedo, Cornfields, Greasewood and reauning the =.ea dovm past Greasewood.

That roughly tekes care of the location description of the area.

o s =T

R. Welker: Any questions or discussionse I would like to, in regard to the boundary

changes / you mentioned, are your figures that you list used in the dis-

cussion today = do they include the chenges or not?

Bewley: Well wre Just took it for granted thet they were the estoblished boundaries

because it was drawvn on the small map; fluctuation we made would be elong
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 ‘_'5 ; R. Walkor: Then there are no proposed boundary changes?
Bewley: Hos -
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If there are no uther questions, we will hear from Bell in regard to the

Sociological survey.

I might give a few words just why I happon to be doing all the talking

for our group. Actually none of the reports we have presented are re-
ports mnrdie by any one oi" us; everyone in the divizion help; some contri-
bited more as in this case where Haske NOswood und Page did il mnet, 1e
thought sinne everyone contributed, one person might present it. The total
population is about 3600 with approximately 540 consumption groups. Eappent
to0 be about 700 lower then estimated vefore the studies were made. The
population is divicded in areas about as follows = if you can see the lines
on this area the upper northeast corner of the area whic' includes what we
call Kinlichee has a population of about 940 persons; in the Stcaut-2! area
in the northwest corner about 1480 persons; in the southeastern and south=-
western rortions which include Klagetoh, Wide Rex Rhins, ard Pine Springs
about 11350 and in the Ganado and mmm Cornfields section about 620; and to
‘ac southwest of that in the general vicinity of Greasewood about km 120,
As I think Bewley mentioned there aren't very significant shifts out of

the area; penerally to slightly higher areas in winter from the farm lo=-
cations. In suumer most of the groups farming in these branches actually
spread up. Slightly different situation from the Monument Valley district
where stock were kept right around the farms. In this unit tho average
size consumption group is six which is one under what it was in the other
two. Totel incomes for this area include approximately %515,000 of which
about 69% or 4353,000 is commercial income and the remainder non-cormercial
jncome. As far as tobtal facome is concerned, 3L% is from livestock; 3L%

from wages

The total income per cepite in this area is $1l); which is slightly under

what it was in Monument Valley distriect. The total income excluding vmges
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per capita 1s ebout 95.00 which is very close‘ fo the other two districts
892 at Tsailee aud §95 ot the other. As far as commercinl income, their
principal source is wago work. $353,000 total with 4176,000 ocoming from
wage work in 1935, about 3L from livestock; about 127 from rugs and $7000
or 2% from agriculture. Vtvz;y small amount from miscellanecus items. In
terms of sheep units and acres, the fipgure we have on total livestock ex-
cluding horses is 60,000 sheep unitse Total income from livestook abofit
$120,000 which is about $2,00 per sheep unit. Separate figurss for
cattle gmd sheep and goats. On basis of our figures cattle fig-res $1.02
and sheep and goats $2.04 Dividing the total cultivated acres within the
disti .ct, about {30 relurn per acres In terms of both ¢¢ mercial end non-
cormercial income; corrercial consumpt.on in this area totals 8271,000 or
§70,000 less than cormercial income figures. We feel our figures are very
accurate, About $70,000 spent outside the unit - probably in Gallup. Tiis
is quite a bit higher than llonument Valley. As far es the cormercinl con-

sumption within the area is concerned, the division in various categories
is very much the same. Food 607; clothing 30:7; Productive equipment 9%; and
L% household equipment. Of the food purchased at trading stores, sgain

certain portions of it that could be raised within the erea if there is
agricultural land. This includes potatoes, melons, onions, corn, oats,
and hay. Totel gmount spent at trading store for imports is not included,
only actually imports $28,000 for raw egricultural products which, om the
basis o;‘ the agronomistt's estimates of yields, would teke 530 acrss to
reise. Flour in this unit was ebout 640,000 pounds imported. On basis

of 60 pounds to » 1,160,000 pounds or about 1600 acres.
The andunt spent for flour vas &ho ,000. There is considerable import of
blanket wool, generally from the mountain country. 2500 pounds during 193¢
which is §570. Including flour, of all food purchased about Ll could be
produced in the aroa if there were sgriculiural land. Actually only 1700
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acres potential ix agricultural land which would not cover all those

products and Tlour. That would teke about 530 acres, leaving approximately

1170 for production il we raised wheat for flour. Don't know what the

necessary stook adjustment is in this unit. Little diffian- to figure

how meny acres ere necossary to replace that. On the basis of devoting
some 530 acrus to production of raw eagricultural products now imported at
$2.00 per sheep wnit, 14,000 sheep units removed without change in income.

We haven't at +his tire many accurate figures on distribution of farm

ovmership in the unit nor complete figures on distribution of livestock with
in unit. On the basis of distribution in the Steambosl area which represent
about 13% of the total population, we met sbout the.same sort of distribu-
tion as in the other two land management units. About 5057 owning one to

one hundred; on the other hand, we have some 3% owning sbout 15% of the

tote.l livestock in the unit. This may or may not be representative of the
unit as o wiole. If there aren't any questions, I thinl: that is all the

material vw oen present at this time.

R, Walker: Any discussion? Thi: %1.02 per sheep unit for cattle, would that include

the ones thut ware consumed at home?

Yes, in this sense, we here questioned & very high proportion and on all
those we have a total of zero cattle constmed at home. The number of

gsheep and goats is high but no cattle what-so-ever.
Re Walker: Isn't that lower than income from cattle on other districts?

Belle Yes that ise o get that by dividing total trade of livestock figures.
Subject to question. Our figures on sheep and poats are subjeot to that

same questione.

R. Waiker: It would probebly indicate ih thse way they are handling them, don't you

m 297
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think so Hegpie? Thet is, there is less of the cattle sold than of sheep

and goats don't you think?

Heggie: I don't know.

HeEinney: Jattle on this unit sold rather efficiently. They mostly belong to ‘the

large owmers. Quite & number of old cows and Imix bulls, but they are

gold pretty olean.

Bell: Are thevy sold inside or outside?

MeKinney: Outside.

Bell: That will account for our small figure,

Re Wal ker: Any more discussion?

J« Woods: I don't know whether this is in place or not, but now do you account for

the lower income per sheep unit in this district we generally think of as

one of the better units from a range menagement standpoint?

Bell: I don't know. Mayve as to how they are hendled.
YeKimney: Some of the large ovmers rell their sheep off the Reservation and not to

traders. May be a bend or twe coming in from the north that are not in-

cluded in ¥z the dippiiz records,
Bell: In thet case, the fact he might sell off the Reservation as long as

Je Woodss The mere fact that these larger flocks are not included in stock counts

there you have no record of sale might make a disorepancy in the total
- They
income from the district. 2=k may be getting quite a bit hipgher unit

income ‘than the ones you have a count on. You have & lower income figure

on sheep wnits thau on some we don't figure as being good from range
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manegement stendpointe

Bell: Even.some of these smaller owmers are selling cutside to Gallup, Holbrook,

and Chambers.

McKluney: Outside people get a permit to buy a few head and teke them out at Chambers

and Holbrooke

Re Walker: I guess that is all of that. Now have Range Managcment studies 'by Mre

McKinney3d

McKinney: Bewley has outlined the size of the unit and somewhat of the vegetation.

We have & veretative map here showing the different types of vegetation.
(cKimey gave & description of the vegetative map at this point) In the

yoilow pine belt in the eastern part of the unit we have yellow pine, de~

ciduous oal”, blue grama, mountain muhlenbergia and pinon. We have the /

pinon juniper in the central part of unit. We haveblus grama and big sag?

as the principal species with pingue in the upper part of the pinon junipor
belt and galleta and snake weed and some yellow brush. In the southwest Lo
portion in the grass land, the grasses - especially sacaton end gelleta,

snake weelh and chemise in “he upper Chin Lee valley. Blue grama, galleta,

end snake weed in grass lan in southeast. Blue grama, sneke weed, three-
ons and sorie chamise in some of the smaller drainasges. The depletion map ; ok
here with red showing the poorest type; blue medium and ysllow goode TLed
includes land with forage factors from +0l to «09. The blue representing

a fbrage factor of from 10 to 19 and 25. The yellow less than 1l ucies

per sheep muxm or a forage factor of 20, The area showing the grazing

depletion are in the P;.inted Desert Region in the southwest portion section

I

Lo \3 of the unit around concentration of egricultural area and in northeast corn

er of unit. The rod is there because of yellow pine and deciduous oeks
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probablymg;g'fron: severe overgrazing at presenf than in past. 1936 dipping
records for this wnit are not complete. Steamboat has not the dipping
records so ¥ far so the 1935 dipping records were used. From these, 53,91;9
grovn sheep; 3,100 horses or 15,500 sheep units in horses, giving us a
total of 73, o According to those records it is feasible to
increase stocking in +this unit as it has & carrying capacity of 75,341.
Fron cne source, the following information came from a men who should lkmow
livestock on this unit especially at vats. He said sheep are not coming

in 10 be dipped; came in better last year than this year. Onp large ovmer
who lives at Tsailee and Crystol = don't know how man, sheep - moves into
the soutlmest portion of the unit. Those have not been counted. Ome
dipping vat which is not in our records in the extreme south portion of

the unit. Also, I believe that the cattle and horse numbers are low.

There are more horses end ocattle than show up in the dipping records.

3,100 head of horses and 5,0 consumption groups. 5 head per consumption
group would be 2,500 head of horses. 1936 dipping records excluding
Greasewood =ave 1,671 hasd of horses.Cattle are scattere’ all over the

unit but more concentrated in the southwest portion of the wnit. From my
estimates, I believe this umit is 207 overstocked and 207 over utilized the
past year, We have poisonous plants in many species but pingue in the
yellow pine portion and upper portion of juniper pinon probebly is the most
abundant plant on unit has caused heevy losses from sheep = especially in
the spring. Probably could be elirinasted by not grazing the yellow pine
too early. Probaebly causing the most loss 1s whorled milkweed. Abundan“'b
in Kinlichee, growing in many of the arroyos and fields and hay fields to
the extent it is very dameging. There is some possibility in eradication
of this in that area. In smaller concentrated areas to prevent further
spreading. Also appears elong I;e.Rue wash Aaround Wide Ruins. I think erad-

ication will be well worilwhile in those concentrated areas. Also alcag

-10 =

eetawin oo

CV-6417-201



Steamboat drainege and Pusblo -~ Colorado washe What can be done in the

form of eradication will be up to somoone else to sey. It is also in

viocinity of temporary lakes on thu Sunrise area in small concentrations.
In &ll other except Kinlichee drainage, they are able to herd around it

and net suffer any great losses., This unit has been divided into six sub-

units and these are laid out as near as could be determined on use and top-

One is Kinlichee in the northeast corner. (2) Ganado - central

ographys

portion. (3) Stesmboat sub-unit in the ncrthwest. (l}) Greasewood subunit.

(5) In southwest corner of unit an area 210,348 surface acres practically

controlled by Chee Dodge and Ring brothers, (6) Pine springs in the south

enst corner of the unit. The livestock concentration is as outlined by Bell.
Certain times of the year the livestock are the most concentrated at farm
areas; in summer top of Defiance Nesa through up Kinlichee valley and to
grass lends in the southeast portion of the unit and west portion of the

unit, One has an acreare of 131,000 surface acres; 8,000 sheep units

year long is the carrying capacity. Lower portion of subunit one is some-
what broken and eroded with gullies and the whole subunit is easily acces-
Divide(

sible to iivestock. Has been divided into summer and winter range.

practically the way it 1s used at the present time, the lower sdge of the

yellow pine belng the boundary of the summer range. Yellow pine is strictl:

summer range. Grazing good on yellow pine. Probably is the best yellow

pine Zn the unit, We arrived at an average date of what we might ocall

rerge readiness of July 15th. The carrying capacii, of from July 15 to Sep

tember first. Vinter range is five months from November first to July 15

Tt will be necessary to set up in this particuler subunit for we have no

place to move them for range. e are hoping that by Juiy 15 it will be

ready for grazing but this year it was not ready until after the tenth of
August. With that sut-up, we have room for 7,890 sheep units for 3% months

on surmer range end will come out of subunit two for 3-}; months. On sub-uni
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one, I recormend & change in class of livestock which would be a shift

from sheep to cattle. Sheep do not use yellow pine in that sub=unit to

the best advantage. There are a lot of coarse grasses and the sheep vede

through grass almost up to their backs and pick out yellow pine seedlings

end take leaves doing demage to reproduction. Also recommend reducing the

carrying capacity or stocking o sub-unit one 257 below the present carry-

ing capacity for watershed protection. A%t Ganado lake we have two diversion

demseThat would mean approximately 2,000 head sheep removed from sub=-unit

one year long which would make & cost to the Indian from three to five

thousand dollars per year for watershed protectior. It is the opinion of

the study group that it would be worth that. How to take care of that de-

crease no one knows., That decrease would only be for & period of five

years and we hope that in that time they could raise the stocking to the

present estimated carrying capacity end still have watershed protection.
Also possibility of development of wildlife on that watershed if we do re-
duce stock. #AxXr Also shift from sheep to cattle would eliminate polsoning
from pingue end 1upine¥os;m poisonous  in spring somt and when seed pods
forms Sheep are most affected. Pingua effects sheep Imockhe more than
cattle but would probaedbly decrease losses from poisonous piants if s the
shift were mades The vegetation of that sub-unit is for the most part
pinon and juniper. On the east part of the sub-unit is xg strictly summer
renge with an area of ?J4,790 surface acres. In the exbtreme north end of
the sub-unit upper Chin Lee valley nave

(lassifying upper Chin Lee valley as surmer range as it is used that wmy

today end is best used for that country. Sub-unit two. Carrying capacity

of sub-unit two is estimoted at yellow pine swmer range 11,943; surmer

ViR L G e s L -t

renge 22,526 sheep units year long; 7 ,98l; on up Chin Lee velley range.

hat fevw livestock can not be teken ocare of in sub-unit one cen be talen
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care of in the summer range of sub-unit five where we have more swmer
range than winter range according to that basis ¢® use. Sub-unit three

in the northwest corner has 122,787 surface acres; 8,82l sheep year longe.
The northeast part could be grazed as year-long range. In sub-unit three
the winter range is largely pinon juniper and summer range the uppoar
portion northeast portion or upper Chin lLee valley. Surmer = win'ber‘

range sxe 10,500 Surplus sheep on winter renge over there sbove surmer
ranpe can teke care of can be moved into four and possibly into five

the longest shift from any sumer to winter range. Sub-unit four or Gree.se-
wood sub-unit has an ares of 206,596 surfece acres. 1,941 gheep units
year long. Winter range is pinon juniper part of the end is in the eastern
portion. Winter renge has an aree of 93,22 surface acres and can handle
11,163 head for six months. 113,363 summer range. Probably one reason

why the people in sub-unit one two three and four use that sugmer and winte:
renge approximately as pictured - there is much fuel supply and an abundanc:
¢. big sa;« in pinon. Also during the summer time an sbundance of temporar:
water in the grais lend in southern and southwest portion. Sub-unit five
is practically controlled by Chee Dodge and Lynch 3rothers. In the south-
east portion to a small extent one or two owners in the vicinity of
Greasewood. This erea has alsc been divided into winter and summer range
but probably does not conforn to present use as nearly as other units.

This part is knowm as the Chee Dodge winter range. Cattle are numerous

in this surmer range portion at the present time = also horses. This

_ winter range includes the pinon end junipsr has en area of 90,631 surface

acres and can oarry 10,700 head. 15,000 head on the summer range. Allow-
ing tren for some livestock to come off the winter range from units two
and three to five. In six, the winter and summer ranges as here shown
are approximately as used at the preseat time. Sumer range is the south
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portion of six when they have water. The water there is temporary. It
hes a cacrying cepacity of 2,94l head. You might question why I have the
surmer range in all these units, why I should begin grazing that the first
of May. That was to protect the woodland in the pinon juniper belt of

this unit. If they could be moved by the first of May, it would be to the
adventage of pinon juniper inoreasing seedlings and at the same time the
surmer renges would be very mearly ready. Abundence of weeds. If they

moved the first of May into those ranges they would be there approximately

ten days lefore beginning to lemb., Those are just average times. The

lower Defiance platesu has 2Iy9F 21,967 surface acres, In the east pruik
portion of sub-unit two and sub-unit six those sheep that move on to the
yellow pine would have to ®ax lamb on the winter range in those sub-units.

I believe according yo the foresters that the country is the best woodland

country and has some reproduction and if reduced to the ocarrying capacity
probably would not rocult in damage in those units. Mr. MeCray will report
ell water d-velopments. The wrter is fairly well distributed over the
whole unit but more permanent water is needed in & few places for proper

seasonal use and distribution of livestock. A shallow well at Tsailee

e

wash; drilled well southwest of Satan 3Jutte; a drilled well in the wy »ar

Chin Lee valley and development of a spring about six miles east of Klag-

E-Toh demonstration area, There is some water there at the present time
but it is nndevelopeds Phillips will tell you asbout predatory snimals.
Coyotes do the most damnge. Bear are ‘rery scarce. Prairie dogs are

probebly the most abundent of rodents end their control is necessary in

some places. If we consider that this unit is 20% overstocked &t the
present time, thers will have to be an adjustment and I recommend that

the first adjustment takes place among the horses = culling the less

servicable horses. Second, adjustment should take place among the sheep

and goats; Third adjustment should be in the cattle that belong to the

-
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larger owners and are sold rather efficiently. There is no large number

of bip steers but when they do adjust on cattle, the older and inferior

type should be oulled out firste This unit has a carrying capacity of 75,0C
sheep units and would require 2,500 bucks. It was thought we would use
buck pastures at first, but bucks should not be mae than 500 in a herd in
a pasture at the most. Should really be limited to 250 = 300 heed ‘tha:b
would be better. To get a pasture large enough to carry 500 bucks for 10
months would be so large that they would not move out to feed and mxkxmx
water enough to keep them in as good condition as they should. So s We

- have re;:ommended that about six buck pands fc. this unit be made which is
approximately one for each sub-unite Sub-unit two end four have a larger
carrying capacity than six or one. Possibly six would take care of that

sub~units If in the future demonsiration areas are to be no longer used

as demonstration areas, there is & possibility of using them as buck pas-
tures to take care of part of those bucks. Psstures have a large ad-

ventage over buck herds because if they are properly hendled and watered
they do better. Herding practices op this unit uare somewhat the same as

on the rest of the Reservetion. They bed night afiter night at the same

place and trail into water end out. They go up there and stay for a while
%40 salt bush or chamise and are trailing back and forbth quite a lot. ¥iw=
ever, they do sell quite & lot of salt in this unit to the Indiens. Salt
troughs are used in this dark yellow pine belt. In giving a brief summary
I might say that over ore million acres are easily accessibly; 75,321 sheey
unites is the carrying cepacity. Dipping records have proved unsufficient
source of informetion. On the unit, except Fort Defiance lesa, we have
winter or year long rangee A shift from sheep to cattle on the top of
the mountain is very desi:able; elso recommend shift from sheep to cattle
in five because in what is mapped as summer range the gz grasses are coarsc
Cattle meke more desirable utilization on that country than sheep can.

= 15 =
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Je Woods:

McKinneys:

R, Walker:

McKinney:

R. Walkers:

MeRinneys

Deppa:

McKinney:
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There are many small ‘abches of jrass too sm&ili for a band of she.ep but
excellent for Zmxx two or \three cattle. Eradication of whorled milkweed
shou.d be carried on to prefent further spread. With the development of
three drilled wells, one shallow well, one tank on top of Genado iesa, one
spring, we will probably come nearer to getting proper seasonal use and

distributions I Believe that is all I have.
Any discussion of McKinney's presentation?

One question about using demonstration arecs in the future for buck

pasture. Klgg-E—Toh wouldn't offer you much opportunity would it?

Not muche It is J=my= laid out to take care of the horses that are farm-
ing those areas. Possibility of expanding it and using it as such.

Skwedts Steamboat is not desirable type of using for buck pasture because
it would have to be fenced from predators and main highway. Ganado probt-

ably offers the best possibilitys.

You estimated that the whole unit was 207 overstocked. What about the

sub-units as you have divided them -~ is that pretty evenly distributed?

Pretty evenly. Lack of utilization from cattle but over-utilized from

standpoint of sheep.

Do you have any estimate as to the smount of livestock loss from whirled

milkweed?

No. Just asked questions of iraders and they said there was quite a loss

in sub-unit one.

I found about a dozen dead sheep in sub-unit five tovards the top of

the mountain.

There is some whorled milkweed in small patches along there. There is a

- 16 =
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Lovald:

YcKinney:

R. Walker:

NeKinney:

Re Walkei:

YcKinney:

R. Balker:

Deppa:

" very pood possibility of eradication there so it wont spread.

With the introduction of cattle in sub-unit one, would you recormenrd an

additional 25% reduction thers?

Yos. That 207 is Just an estimation on my part according to the records

we are understocked.
That about your type of sheep in thisg distriet?

For the most part ve.y goode There are, however, among smaller ovmers
sheep of very desirable qualities. Bucks at present in some cases are
good but they are not taken care of properly. They are let run with the
band and the mwome only controlled breeding they have is the use of the
docking of winter lembs not practiced in some cases. Meny of them are
docked longer then the ewc lembs and that is nct so well, Probably unit

17 represents as good ¥xmk range land as on the Reservation.
Do you think eulling would take care of a big part of overstocking?

I think it would, yes. Just how many could be oulled, I don't know,

That is along with the horses and cattle.
Any more questions? We will hear from Mr. Deppe of the Forestry division.

Two forsst types occur in this unit - yellow pine over by the dotted line
is ocecupying 100,000 acres in this portion. By the way, the yellow rep-
resonts range, the hlank arees ars inaccessible or barren, with the ex~
ception of three demonstration areas; all other colors represent woodland.

Due to our limited emount of time, we have to select certain objectives

for . kis survey.

phé\se and the other, the condition of siands as to utilization and general

condition.

I have sttempted to show all information possible on those

Ability of forest habitat to produce tree growth as one
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meps. Some information is shovn on data sheets which does not ejppear

here. I classified all the forest iand according to three site classi~

fications. Site is merely the ability of stends to produc'a forest growth.

Selected three. The poorest is classifiod as number three., This orange
color seattered wniformly througkout the unit, except for the eastern
portion, shows very good distribution of forest cover, very good distri-

bution of forest cover more or less over the entire unit., The green is

the first quality site and it sccupies only the higher country in the
east, This portion of yellow is first class a.l green portions first
quality woodland. The mud color is the intermediate classificetion. This
portion represents slightly less area., There should be patches of range
scattered throughoute All of these areas are also classified as to the
needs of the stand and utilization. Represented by the Hasher system.

I selected three grades of utilization - £, B, and . Have included on
the map & number of factors in this determination because of necessity.
They include cutting, grazing, insect and disease damage, fire, storm
damage, density of stend and mvmrxy sge class representation. Have made
those as I traveled through the stand as to value and giving them a class-
ification of A, B, or C. These two elemsnts are shomn here in colors in
Hashers. The acreagme of it is rather interesting. The acreaze which fell
into these classifications, site classificationse. 50% or one quarter of
a million acres of them are in the poorest site chrassificetions. That
gite classification is callel three. L1% is second quality and 8% is of
first quality. Nost of our woodland stands ere in the third quality site.

That means that they are mostly valuable Sor watershed protection. Gener-

ally the topography is rough; soll shallow and growth of troes quite poors

It is very smbject to demxge by cutting, for grazing, difficult +o repro-

duce because of erosion. Stand conditions also show a preponderance in

lower quality, although the poorest qualities represent 18%; irtermsdiate
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66% and the satisfactory utilization 120, 1In general, continuing the
same mattor, the forest conditlons are probably generally decadent or

poor; partly because of site and abuse. Grazing has been more do.maging_
then cutting. In the Kinliches drainage right in here, there is very
extreme depletion. Has been due to the practices in the past and al=-
though there is a very good quality stand normelly, at present it rep-
resents the very worst in extreme depletion - both from cutting end grazing.
On these stands we have over-outiing in spots throughout. Throughout all
stands, reproduction is quite absent. There is one exception, through the
higher mxm portions of woodland stands where sage is predominant,range
cover, 1 find there large areas, pfoba'bly severul areas of ranlr;é which is
being converted to pinon juniper. That is very interesting. These stands
of sage support large numbers of pinon seedli. ~s and young trees which in
the course of kimz ten to twenty-five years will develop to

A certain emount of overgrazing leads to this condition. It is not neces~
sary that they should be conferted to woodland because of oripinal arees
of handling woodland. McKinney pointed out in his grazing units how it
would tend toc re-establish yeliow pine and woodlani reproduction. We cculd
see if these recormendations will result in re-sstablishment ~ we think
they chould. July 15th in the yellow pine stauds and May 15th in the
woodland stands but wo don't kmow whether that will be entirely satisfrotor
or nots Especially the Kinlicheo whakm watershed where 257 reduction was
recommended in addition to the general reduction for a five year period,

We hope that will result in improvement of prospmrous cover. We are rot
likely to have much apprecieble influer.e on the return of forest cover

in that length of time. That watershed condition is leading to severs
erosion as continuous woodland stand will be practically wiped oute I
wish to add my approval tn bringing about better conditions there. Thers

is a possibility that should be considered as a deer range as will be

e
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BROUGHT out by the Biology division. It will be desirable from a forest
point of view and watershed protection to have a band of deer in substi-
stutigén for heavy sheep grazing. As pointed out, many of the prescut
woodland stands are actually passing out of the picture as woodland stends
because of lack of reproduction. That is more true in the yollow pinme.

In this 100,000 acres of yellow pine, only 20,000 in the extreme north-
sk eastern corner is being reproduced enywhers near satisfactorily.
There is a small amount where reproduction is present but is not always
sufficient. But in f;he remainding 80,000 scres through here, reproduction
is nctually entirely absent. You can drive through it all day long and
you can't find one good seedling. This stand of yellow pine does have
great possibility xR as timber stend and all vealues that go with a Timber
stend. In feneral the site quality is sufficient to raise good guality
trees but boecause of overgrazing the stand is now very decadent a-i. full
of disease = especially heart rots and the trees are quite generally

over decadent. There is a smaller age classes which would make it feasible
to carry on e timber operation if we had the reproduction elass. licKinney
brought out the necessity of a change from sheep and goats to cauttle from
a renge point of view and I wish to do so from a forestry point of view.
We lo have a problem there. These seedlings are probably forty years old
and have been browsed al! that time eand are pus® the point of recovery.
They never could amount to anything mainly in 1h2 northeastern corner.
This is typicale. I also found this oak browse pod sheep and goat feed,
especially goat - near this yellow pfne indicating the type of animals.
The enimals are going through this grazing end hunting ur these pine
seedlings which erplains why we don't have any reproduction in there, they
are not the only cause but probably the dotermining factor. If grazing
control is secured, sufficient ‘o lead to reproduction, the next step

needed is for these stends is sanitation salvage outting which would probal
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necessitate enough of an economic cut to make the project feasible. By
this method we can bring about better stand conditions so far as disease
and inse. t end general quality of th: stand goes. Just conservatively

estinating for what it may be worth - there are probably two hundred to

two hundred fifty million board feet of timber that can be cut to benefit

of the forest when we can secure the proper grazing and certain other

things. If this improvement in concition can not be obtained no doubt

the stand will pass cut of the picturw as a forest asset. The pine wont
become extinet but will get decadent untili it will be economisally un-
feasible to oute In relation to the class of stock and the damage which
sheep and poats do to pine and wrong class of stock in this area would lead
me to kmYisxm recormend weater developments, here, siould not be considered
until we have a class of stock that can utilize the forage that grows there

Fire danmape is prevalent mm all over the pine country. No place without

finding evidence of fire. Probably caused by lightning as well as camy
fires. Probably carried also by grass cover which is there. It has been
very destructive of seedlings and small ege classes. 8lso noticed druuage

to mature trees by scars on logse There is & certain amount of pealing

done by the Indiems which also leads to disease infection and also accen- :
tuates fire damage. Further loss of lightning scars and trees shattered
this past year. Especielly +the spike top condition in many trecs because

fire burns more repidly in this type of trees. The fire in the woodlend

stands is of different character. Instead of being carried by ground cover
it is more liksly to be caused by individual trees being fired by sheep
herders who need & camp fire. That is very prevalent in all of the wood-
land stends. I want to point out we have both immaokxmx insect and disease
problems. The most destructive insect is one of the common species of barl
beetle, including dentroctenous. In some ocases practically all the trees

are killed progressively in all the trees. Right now their presence is
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is very noticeable. Secondary insects are also present, The dieease
includes mainly heart rots - especially important in the yellow piné and
in the juniper more intensive studies are needed in both these lields with
recormendations for contrcl - probably of a silvicultural nature. They
can be controlled efficiently and satisfactorily by that meens. Rodent
damage I mention because it &s important in all stands but possibly more
important in the yellow pine because chipmunks, mice, rats, and squirrels
and the pinon jay do take their toll. Especially in the yellow pine stands
The first two years of seed and second two years of seedlings have to with-

stend attacks of rodents. Rmx Rodents can get a large percent. In this

‘connection, small predators would be helpful. They would help to control

these rodents materially. Very interesting situation in LaRue canyon area
about four mileé south of the present Cross Canyon store there is first
quality woodland site. Here & storm August first 1931 moving across this
arce from the southeast direction and it has completely wiped out about
3,000 acres of woodlend. In the central portions the average tree is dead
e.nd. on the outer margin mose of the trees are dead end partially killed
and bit limbs off and tore bark off. That was a firct quality site. Soil
and noisture conditions quite favorable, quite a good ground cover of grass
and we have very surprising as it may seem erosion conditions are not much
accelerated above normal. Secondary diseases and insects are present and
rapidly rotting trees out so that many of them are falling dovns I would
not recormend any attempt at artificiael work in there in the way of check-
damming or utilization of this material. It is very full of rot and would
not be durnble and the erosion conditions do ﬁot verrent any other work,
Also the standing trees are importent now in wind demage. I went to
mention & condition which exdsts in the east central portion of the yellow

pine belt because it indicates how forestry and ramge manegement cen work

together &s we have to in devising tle best use of the area. Can't recom-
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mend such & change but there is a possibility that tiis area has &
very hipgh forage factor. One of the very best grazing areas in the
unit = especially surmer range. In the woodland, yellow pine fransi-
tion is characterized by the pground cover of blue grama oak browse,
pinon, end yellow pine trees scattered throughout. The ares is bedly
needed for early summer range prior to July 15th. I don't believe the
eree. is especially adepted to cormercial production of timber. TWe
nmight recormend & season of use for grazing which would tend to elim=
inate yellow pine and improve grazing values in this area. That would
need careful consideration and all factors would need to be studied.
This other map is the comparison of the three colors. (Deppa gave a
brief description of the map but it wms not such that anything could
be gained from it from the notes). This map indicates arezs where
future products can be okk obtained with no demage to the stand. There
are threc colors on here - orange, blue and green which indicate three
general utilization possibilities. The red areas are maihly of value
for wvatershed protection function. They are quite generally scattered
over the entire unit and telzc a large percentage of the area unde. +this
classification, Mo cutting of green materials can be carried on in
this area. Dsed meterial for fupl wood m= or posts could be removed.
I have forgotten the e..act acreage in these areess One quarter millior
acres of the forest type, wr odlend type rather, are classified as wate:
shed protection.mmi At the other end of the scale of use are green
areas which can stand full ubilization of & sustained yield basise
Seattered mostly in the higher country and one large aree in yellow cear
stand practically full utilizetion of ennual inecrement. The blue areat
are the ones from which 2::::: of the future needs of the peorle come
froms Resiricted use. Certain amount of materials can be rémovéd fror

these places. Quite generally eccessible to all the regioms. In the
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R. Walker:

iy Toveld:

Deppe.:

R. Wallker:

R. Vealker:

Phillips:

northwest and central portions there are quite larpge ereas in the
eaétem portion. The residents of the western will have to move east
to get any larger products and they will have to come from the eastern
portions of the unit. Iuch of the restriched use falls in the yellow
mimaxclassification and represents mainly a commerciel possibilivy.
That is, some logan poles and house logs, but most of it will be of
larger sizes. These three classifications were dorived from this

other map, rlenting for forest purposes will be taken up by the
plenting committee report. This map showing large areas indicates
there might be a possibility for planting to supplemont the material
which grows slowly. Such planting would be elong the line of poles
and posts with a dual value of e wind bresk. I believe that concludes

what I have to say.
Any questions or discussion on the foresiry situation?

¥1ill a portion of that material in that unit be available to other

areas without it but near-by?

Tith proper utilizetion mx there would be material to move to otier

districts. There are certain distriets which do not have any green

material but the eastern portion has quite a large supply. Especially

if pine timber could be utilized,

I think this would be a good place to cell a rest for about five
minutes. The club asked that we come over around 12:30 for lunch,

5 minute recess., |
Let's get dovm to business again. Now have the biology by Mr. Phillip:

as the next presentation.

This is a biology map end I don't lmow whether all of you can see it

or note The first thing to tgke up from viewpoint of welfare of the

= -
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lend is preirie dogss I have tebles here for each of these as desip-
nated on the map. The yellow means prairie dogs predominance, The
highest concentration is just west of Greasewood where they rwn 16
dens por e;cre. Another Yype heavily infested in here southwest of
Klag-EeToh where they run about 15 dens an acre. Type west of
Greasewood runs 10 dens an acres I would 1like to ellaborate on this
type in certain localizc areas. They ere so concontrated the insects
and smell aré very obnoxious. In‘bérnal pressure probably caused <hese
animals to Loil over into areas otherwise never occupied by theme Fush
ed up there by so much internel pressure. Naturally, the pressure on
vegotation in such places is very great. IV is my sincere opinion
that no amount of livestock adjustments would bring back the renge
unless you heve prairie dog eradication. Type P-53 east of the Steam=-
boat demonstration aree in the northern part of the unit is also heav-
ily infesteds. DPast rodent control operations in this country is a
little bi'E vague end we had no way to get definite information on that,
They have been carried on at Steambost and Genado Demonstration areass
South of Steamboat and west to the unit boundary exténding dosm to four
or five miles south of the woodland srea. It didn't do xmuch good be~
cause the entire distriot is infested with prairie dogs and they ocame
right back in egain and caused terrific internal pressure. At the
present time there is & rodent control erew around here. Begins about
the same place the control discontinued and went on west. This area
up here which has been treated is infested about 10 dens per acres. I
have at hand a few figures which might interest you. They were first
calculated by McKinney on the basis of the numbers of prairie dogs
in this locelity. He takes for granted there sre a million prairie
dogs and figures on ‘the basis of 25 dogs per sheep which is a very

conservative estimate. That would give 10,000 sheep units; then 2%
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forage acres per sheep unit gives approximately 100,000 forage acres being
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utilized by prairie dogse. According to the agronomist's figures the
average forage acre is worth $7.50 and that malzes 750,000 being peid
out for prairie dogs. I went ahead end figured more and there are aﬁou’c
one and one-half million prairie dogs in the unit which utilize the
equivalent of 100,000 sheep units which is 7, more than the livestock
are utilizing In this unit. From the 15 prairie dogs equal one sheep

. un.t which is the accepted ratio by the Biological survey and given to
me by Ire. Hegzie about a year ago - 25 may be as good as 15 = but I
think 25 is a little too conservative. Besides that, the dens figured
10 square feet to a den and that would make them occupy 3,500 acres
which is twice as much as mx & all the sheep corrals in the wnit. Fig-
uring 37.50 per forage acre, the investment thet the people are making
there to maintain a balance of nature is $1,875,000 which is over one
dollar an acre., It would cost to get rid of 2/3 of them about &, .,000
to clean them out four good treatments and that is e very libveral
estimete. And, if they are worth $750,000 you would heve $700,000
profits Kangaroo rats are not quite as bad. It is estimated that
they utilize 37,000 sheep units which in forape acre walue is $200,000
a year, but their damage is much more serious because they eat seeds
and roots end things much more valuable than common forage which is
utilized by sheep. This condition is very serious, making it prac-
tically impossibls to farm. T}}ey dig up seeds and when they sprout
they cut off the young plant. The worst infestation is atong the
Pueblo-Colorado where they run about 15 dens to an acre. Engineering
structures arc sometimes destroyed by these rodents. Kangaroo rat
dons occupy 25,000 acress That is ebout L0 times as much as occupied
by sheep corrals. I don't tlink kiwkxwmiakxemrkrsixisxn there is any

doubt that rodent control is nceded in this unite Ground squirrels

CV-6417-201
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are numorous and are simila.r in destruction to kangaroo rats. Rock
squirrvls are protly bad along camyons and v:l'xerefg;::;1 timber gives them
opportunity for demning they do important damar: to farming areas. They

utilize large quantities of yellow pine cones. Somehimes you could see

under the trees where the ground is literally covered with parts of
seeds of cones that these gquirrels had teken apart and ﬁtilized. Some-
times they were dropped on the ground end interaction of chipmunks
recsulted in destroying of the scarce wood. Where you take two animels
into consideration they are pretty serious. Chipmunks slso inhabit

the woodland area. Chiprunks eat large quantities of pinion and
juniper seed. Pocket gophers and porcupines are not very serious.
Rabbits are rcported pretty serious in certain pleces. In some areas
as many as 10 to the acre. There may be some need for xzkkk rabbit
drives. The Indians carry on some themselves which should be encour-
arged. Predators = coyotes are worst. They are doing moderate demage i
probably because of the close herding methods of tL2 Ind ans, Some
sort of provision should be mede to permit loose herding which is

’ recormended by good animal husbandry. Some think coyote~proff fences

would be advisable. That would involve a large initial cost bubt would

be best 3 the long run. The bear comes into this cowntry once in a

while and a sheep killing indivual can destroy a lot of -heep and some

provision should be made to get rid of these sheep killing bear. Rang
insects include ants which probebly do more damage than the prairie
dog. Army worms appear, srasshoppers, etc. TForest pests ad Deppa
mentioned, hé gave mos( of the material on that. These focal points

inhabited by dentroctenous beetle are very serious. No telling when

it will get a chance &nd destroy the entire area. Western heart-rot

is serious and a great denl of demage is a result of it. Pinon jays

utilize large quantities of potential reproduction of pinon trees but
- 27 -
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there is a practicel problem of use we can't do mnything abou*. As
long as woodland reproduction is at a low el™ Parasités include.
grudb in the head which is probaebly the result of their prectice of
bedding dovm nite after nite in the same places I believe that is
the contributing factor in this disease. They should not bed down
more than three nites in the same plece. I have some material on
game, Every body of water has been evaluated as far as one can tell

as to migratory waterfowl., Ganado leke is probably the most important
on dovm to small intermittant tanks = which are not worth very mch.
Planting possibilities are listed with proper species. Upla.nd game
birds in connection with the Kinlichese watersh_eed which can be develw
oped into a very good wildlife habitet. Turkey could be carried very
easily with some improved conditions. I have a table listing open
weter and its value to wildlife. Have two species of quail which
originally inhebited this country. Gadble guail from the lower left
to the upper right country we have scale quail. Desilting plots offer
good places for resting. As far as deer are concerned, I wont male any
definite statement because if this watershed is cut in carrying capacit
for five years only, it is pretty hard to tell. However, if you put
cattle in there, there will be less competitior then if sheep were
there. Cattle utilize grass and browse end deer wont injure vegetatior
as much as sheepe If the conditions at Ganado were improved it could
be made to produce large quantity of geme fish such aé bass. Prairie
dog control is recormended in these areas indicated. It c;ms to a
little over 300,000 acres which would cost about $30,000 for rodent
control around planting operations and earth structures. General
rodent control of farming aree, would cost 11,250 dbllars end meybe
some forest salvage cubts to protect against spread of diseases énd

cut wornm and grasshopper control is needed.
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Phillips:
Heggie:
Phillips:
Heggie: ‘

Phillips:

Re. Walker:

Kennedy:

On that $7.50 per forage acre = 57.50 is the value of the land produc—

ing that forage acre. The increment you made off that would be 38¢

off that forapre acre.

That §7.50 would be your original investment wouldn't it?
Yes, but your increment each year is 38¢ on thate
They said $2,00 per sheep unit.

That is gross income,.

With 32,00 per sheep uﬁit that is §200,000. It is pretty likely
there would be a lot more forage acres if there weren't so many

prairie dogs. They use metabolic water which is derived from car-
bohydrates. The original investment for each forage acre is worth
87.50., With prairie dogs extermindted you cém carry twice as meny

sheep there for the same range utilization.

If there is no more discussion of the bi~‘ogical phase, we will talke

up erosion by Kennedy.

The erosion survey was completed on 941,000 acres in this unit. Ap-
proximately 205,000 acres in the southwest corner of the unit are un-
surveyeds Erosion condition as a whole over the unit is slight to
moderate wind erosion; slight pully erosion which is less then 3
gullies to the acree Geologic erosion ocours along the mese escarp-
ment, Ganado mesa, Twin mesas, deejé narrow cenyon designated as the
Dofiance piateau northeast portion is rough broken land. A'b"che foot
of Defiance plateaun mnear EKimk Klag-E-Toh and the Paint ed Desert Z mm~
ption and some shale there represented throughout the unit, Slight

gheet erosion and occasional gullies indicated by the light green ares
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e B _ on the map, Defiance plateau is of this erosion olass, §oil is \

shallow but has good grass and forest cover. Gullies are all shallow

but cut dowm to the parent materiale The areca south of the Pueblo
Colorado wash has a deeper soil and erosion is slight gullies, although

not numerous they are much deeper than on the plateau. large areas

of slight sheet and gully erosion occurs north of Satan Buties and ex-

tends along the foot of the wash. Along Steamboat wesh, gullies are

nerrow and deep and cut back to the steep hills along the side of the

vash. Large area also occurs in the Chin Lee valley and extonds south

to Ganado wash. Small gxm portions elso ocour in the northeast corner

;

of the unit. Slipght sheet erosion and frequent gullying is presented
by the dark green areas on the map. Deep canyons occur in the north-
east portion of the unit here. One main pully extends the length of
the volley and lateral gullies out back to steep hills on both sidess

Three snnll areas occur also in the Chin Lee valley. Moderate sheot

erosion and occasional gullying is represented by the yellow. The

main portions beins located in thr central portion south of the

Pueblo wash and southeast portion of the unit at the foot of Balkei
lesa and some in the Chin Lee valley. This erosion;f class generally
occupies glight rolling +to low hilly topographye. The véga’ca’cive cover
is sparse in many of these areas and on the steep slopes the soil
washing becomes very prominant when the vepetative cover is removed,
Areas of moderate sheet erosion and frequent gullying is represented
by brovn on the map and they occur in the northwest, north central end
west central portions of the unit. Yore generally occuring elong the

east side of the Wash and on the east side of Balkai Mesa and at the

foot of Ganado Mesa. In these pleces then at the foot of Ganado and

Balkel mesas, soil is of a heavy clay and very erosive, extending bakk

to the mesa escarpment. Severe sheet erosion and moderate gullying msy
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1 : a few miles south of Ganado on down past the Greesewood ferming eres. .
. ‘ f;~ Wind sweeps sand out of the wash and deposits it in small hurmooks p:
[ ‘ . along the sides of the wash. An area of slight to moderate wind

. { - b
be seen as represented by the dark browm on the mep. That occupies
orly small portion of the area, being mainly on the low hilly topo- \

graphy ~ although some occurs on fairly steep mesa escarpments. Some

of this is found ~n the mese escarpment immediately south of the Pueblo

Colorado wash and extends almost to Cornfields. Small portions are

found in small drainage areas emptying into areas near Sunrise. Areeas

also occur west of Stoamboat wash and small ereas approximately seven

miles southwest of Xlag~EaToh. Some at the foot of the mesa and some

in the extreme soutlnrest portion of the arsa; also some in the Kinlichec

dreinage. Much of this erosion is because the vegetative cover is

RN elmost entirely laclking, although there is some sparse woodland and

sheep treils are numerous end further help to accelerzte the erosion

conditions. ¥Wind erosion occurs mainly along the Pueblo Colorado wash

accumilation is just north of Saten Butte. Slight wind accummlation
also occurs in Wide Ruain valley and on the proposed extension at

Ganado Irrigation project. 6ne third of this area is affected by

slight wind accumulationse Wild flooding practices on the Ganado

Irrigation Project have caused moderate to severe sheet erosiom. Water |7

is left to run un-controlled down the slopes to the Pueblo Colorado

wash, Numerous gullies melding their appeerance on agricultural land.
Trails along main roeds in the area from gulliss in many places, caus-
ing considerable dam: ns to roads. The Kinliclice drainage area is

affected as a whole by .wderate to severe sheet erosion; steep canyons

end gnllies. Large porti.ns of this area is from Chin lee shales

and are very - - Jverycazing is provelant in portions of this

area., [t is rucommended that vw.md erosion along the Ganado or Pueblo
s 3l-
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Colorado wash affecting farming areas beirs controlled. Main areas arow

Greasewood and portions of Corn Fields. Also the farming areas just

norch of Satan Butle; portions of Wide Ruin Valley. Also suggested thet

if possible wind breaks be established along the Pueblo Colorado wash

in order to prevent more wind accurmlations. Also sugpested that
better control measures be established on the Ganado Errigetion Project

to prevent further ruining of agriculturel lend in this vieinity and

that small drainage area immediately abvove the farms should have g1lly
© controi. Erosior work should bs done on them to protect the main diteh

and the land below ite Tt is suggested that, if feasible, to meke

drains of all main roads on contours as small hand made dame have provec

very ineffective in doing this. 01d Indien trells throughout the uni’

lave caused mmch gully erosion and should be controlled. Proper range

reegement practices will tend to stabilire much of 1he severe and mod=

orate sheet eroded areas.s It is recommended that as much from an erosio
stm dpoint maxpmexihimxk that as much livestock as possible be excluded
from the Xinlichee drainage area in order to ellow this land +5 core

backe That is all I have to say.

Re Wallker: I wonder if you would explain what you mean by moderate and severe

erosion,

Kennedy: By slight or occasional gully erosion means less than three gullies
per acre; moderate shect erosion means twenty-five to seventy-live
percent of the top soil has been removed; fraquent gullies beins more
than three [or acre; rovere sheet erosion means most all of the top

s0il has been removed and water eroded away part 61” ‘the sub=-soile I

have no areas mapped as totally destroyed bv erosion. Tisre is one
area approximately 2;13‘ miles northwest of Ganado where the soils are
derived from Chin Lee formation sad the gullies there are very severs
- %2
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in this area. On the legond, the depth of the gullies are explained by

e oircle which means that the gullies have cut down to contact the

parent material.

Bewley: Gullies means gully cutting through a deep friable parent material and

will cut on deeper. Gullies without further symbols mean that the
gulliss are just shallow and have not caused much damage as yot. Here
is a picture of one old Indian trail with gullies forming up both
sides of the road. Several cases like this throughout the area, al-

though most cases the gullies im are not that dezp es yet,

Re. Weller: Any more quostions?

Je Woods: I wonder to what depth you consider the 'surfa’ce s0il in calculating

the percent of surface soil.

Kennedy: The soils of the unit have been mapped in soll series and tine top .

soil varies with ¢ifferent soil series. On the uplands, top soil

generally is 6 to 8" and the way it is determined is to find ar

area where erosion conditions have not set in and notice how deep the b

top soil is wud make that as an example for the rest of the area,

Bewley: As a general rule, soil with this type climate has & top soil of five

to six inches. We try to find »ative areas and judge the others

accordingly.

R. Walker: This might be a good plece to stop for lunch,

Try to get back around
1:30 if we got you fellows fed by that time.

Lunch,
R. Welker: Does anybody have anything they vant to bring up before we get

started? If not, Lr. Bewley will lead the discussion on soilse

Bewley: The scils in unit 17 will fall into five major classes. The stony,

- %3 -
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o ; and hilly soils are on the Defiance platean and tho west qscarpment

. the the plateau and Balksei Nesas. The walley fill soils, which ocoupy

the greatest part of the ares; recent elluvial soils and residual soils

from shales; and (5) rough broken lend end stony soils. Stony end Jox
hilly soils on the Defiance platemau because of rather uniform texture
which varies from heavy fine sandy loam through loam to light clay

loam have been mapped as undifferentiating loams, light clay loams,

and heavy fine sandy loamss These s50ils mapped as stony and hilly soils
of the plateau region are shallow and in general the soil cover is
very seldom over eigh® or ten inches deep; although in a few of the
cmmyons the =oil washed in and is being farmed. These soils are
also moderate to slightly acid on the surface due to the leaching

end navure of the forest cover. TForest cover is acid, and together

makes the soils slightly acid to moderate with a caleareous sub-soil,
The valley fill soils occupy the greatest part of the area axd are in
betwiecn the hilly end stony solils and recont alluvial soils which are £
found in the wvalleys. The wvalley f£ill soils are derived from parent
neterials such as sandstone and shales which herve been either washed in
or on slopes of the hills. Topography is unduleting to low hilly.

Soil profile development has gone on further in the old valley fills

then in any other soils in that unit. That is, more leaching aud
the horizonsgyf are emsily difforentiated. Recent alluvial soils ere

found principally in the Pueblo Colorado vmsh and the LaRue wash and

at the mouths of the 2 various end sundry canyons end in the old
velley soils and hilly soils. Ulaterials that meke up these have been

wahsed in from up above in the santstone repgions and sheles. The

profiles of the recent alluvial soils in most cases is light textured

¢ ' with remments of thin layers of clay throughout; although dovm below

: say from Cornfields on down to the Twin liesas on the Pueblo Colorado
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wash the soils are heavier because as the wash runs it drops its

losses, its velocity end drop. the greatest part of its material from
there
grm Cornfislds on up to Genado as it mounts to Twin llesas mxt is just

the final particles which are deposited as clay and are colloidal in

solls. These soils are in most cases free from gravel. Not much

gravel washes in. The residual soils are derived from shale and are

located principally in the southwest part of the region in the Painted

Desert aren and there are one or two areas which are located about ten

miles southeast of Ganado and another erea by Fluted Rocke. Those

soils are predominantly cley, heavy clays, and clay loams and have

little value for grazing or any other agricultural purposes, Becfause

of the charactoristic swelling up and pealing off of the surface of
these soils, sheet erosion is very severe on them. No water can pene-

trate them, it just runt off and carries with it any loose material

and for that reason dow. in the Painted Desert Region you can see

the bright colors of shele exposeds Rough broken and stony land is
mapped along Twin lesa and escerpments of Balkei llesa and on the west
hilly sides of the plateau, Defiance Plateau, and als;a dovm along

the liesa rims in this Painted Desert region. There are, however,

areas scattered throughout the whole unit. The apricultural soils

in the area of agricultural land in wnit 17 is very small compared
to the total areas. Potentisl and farming land in bhe unit amounts
to oLy of 17 of the whole area. The soils in the w.it that will pro-
duce egricultural crops under the prosent condition are the deep
rasxiitaxx rosidual soils in the plateau and are loctte in the

higher eltitudes where dry farming id practiced and at the mouths

of arroyos whero we have alluvial fans and in the mmhx washes thnse

soils are used for flood irrigation. In the vicinity of Ganado just

south of Ganadd demonstration aroe, extendiny about three or four
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miles of ;reas epproximately three or four"hundred acres irrigated
from vater caught in the Genedo roservoir and abont one hundred sguare
miles. The best agricultural soils in the unit under the present
conditions of farming ere the fine sendy loen soils with a heavy loan
or light clay loam sub-soil. This type of soll has an open and friable
surface which permits repid penetration of flood and rain water end
the heavier sub-soil x holds thé' accumlated water and saves wa'éer for
plant x use. Take candy soils with moderate heavy sub-soils and they
are usually free from alkali, These occuring more in the vicinity of
Klap=E-Toh west of Pine Springs at the lower end of the Ganado Irri-
getion project and at the proposed extension of the Irrigation project
where potentiai lend has been manped on the agronomy sheet. In the
vicinity of Cornfields, Greasowood, and lower end of Staamboat wash
and small area below LaRue vash Jjust below Wide Ruin bridge, extensive
areas of fine sandy loam varying up to eighteen inches in depth over
e heavy impervious clay. This type of soil is well suited for agri-
culture if properly handled. Ceare must be teken in subjugating to
prevent water leaking in the sub=-soil. If not, alkali Wwill accurmlate
and as a result soils will be ruined for agricultural purposes. TUp
in the sage House canyon which heads up by Fluted Rock and comes dowm
by Ganado Imigation reservoir, thsre is quite a canyon and the soil
is a clay loams Usually these wmk arc not recommended for agricultural
developnent or farming but due to fragments of sandstone that have
broken off and are included in these clays, these soils have an myxywrx
open surface soil end the soil is heavy but these small fragments
which continually disintegtate give the soil an open structure,i but
it is still a clay loam. It has & high water-holding capaocity and

the depth of the top soil that is influenced by this disinterrated

rock is eight to ten inches end this heavy sub-soil. You have poor
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sub=-soil drainage but the slope is about tv}o or three percents Some
cley soils are fine, but we do not recormend ‘that for ferming. The
two main areas ol clay that are farmed are in the vieinity of Kinlichee
vhere the Indian Irrigation Service has built a rook concrote drop
dam and ditches but iikkiXxwxia the land hasn't been subjugated but the
land is ready for flood irrigation and that in that vicinity there and
the north end of the Ganado Irrigation project.s The soil profile in
these two regions 1is composed of heavy cley deriwved from Chin Lee
formation. They have low water penetrating possibilities and the
alkeali oconcentratiols usually are sufficient to conderm these lands.
Chin Lee formation is an alkeli formation. The low water penetration

and allkali sufficient to condemn these for agricultura?’ use. Generall:
the soils are free from harmful concentrations of black alkali. Genersa:
survey of area and according to appearance, we found two or three
areas that indicated e possible alkali arees where the salts may be
too highly concentrated for development but on examination we found
the alkall wasn't very highe The semples exemined were mmk in the
vieinity of Greasewood and Corn Fields. Heavy soil a.nd Stoamboat
vash south of the proposed area here at Wide Ruin in the laRue Wash
and several other areas that are scattered over the mmit. In general
the alkali concentrations in the surface foot was about 1% of 1%.
Theat is negligivle in egricultural practicess The next layer, from
12 +to 36", concentration was around .18 of 1%; that is getting into
the slight accunlation group. From 36 to 72" the accurmletion was
of 32 of 1%, That is the pgeneral arerage of accumlation although
in the surface foot accurmlatiopts would go es high as «18 and went a
1ittle highor in corresponding depths below. These areas are i: the
ggricultural lands and present & problem if developeds However, there
are other areas in the unit within the agricultural lands which presen
- 37 -
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problems to the dreinage engineer as well as the egronomist. These
alkaline areas are usually in the Chin Lee formations ond near or
edjacent to the Chin Lee. The Chin Lee contains large quentities of
aikaline salte Three areas within the unit that have alkali too high
they are the Kinlichee, upper end of Ganado Irrigetion project, and
the flats in the Steamboat demonstratinn area., Other areas indicate
alkali at the present but are mmkxmiImzxifisd in the Greasewood and
Kinlichee arem. If these areas that give indications of alkali but
where the concentrations are not too high at present - if they should
ever be mmpgF subjugated, the alkali accumlations possibly would be-
ciome too high. As a general rule, less than x28 2 of 1% is not
harmful; from «2 t0 «3 is placed in the moderate mxXx class; and over
oy of 1% is considered high and it is a safe general rule is that any
land snould not be farmed or considered for myrimufrmg agricultural
land. Black alkali is found in the area; especianlly in the vicinity
of Kinlichec and north end of Ganado in those heavy cleys., Black
alkali ig more serious that white salts. Areas which show the pre-
sence of black alkali should im exclude them from eny type of egri-
culture. Also from spreeding water. Black and white allkali accumle~
tions are maxhmdxhyxdrsimagmocinmx associated with poor dreinage in
the sub-soile This is true for this unit. The area at Kinlichee
that has been svbjugated by the Indian Irrigation Service is very
alkaline; especially on the northwest side of the wash that divides
the project and on the southeast side of the wash, especially in the
north there. The alkali accummlations run up as high as 6% .6 of
1% end that is too high for plants. There are spotted areas distri-
buted over the vhole area. I have some pictures I will show you in
e minute., Because of the alkali condition and the heavy soil further
subjugation is not recommended for the most part of the Kinldchee area
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Then there is approximately forty or fifty acres in the ¥inlichee

district of fine sandy loam just north of the day school that can

be subjugated and the vmter diverted by the present dam and diteh
should be used only on that part of the area.just wasted on cley
and alkaline soilse Another thing that should be taken care of is
the water that is left over after irrigation. In the past, excess
‘water has been allowed to drain off the fields into the main wash in +tt
valley and mx has resulted in severe sheet erosion and gullies being
developed there. It is recommended that the water be used on that
forty acres and a ditch should be constructed to take the water around
the rock outeropping and brought back through the wash in the proper
weye These pictures I have show some conditions of these black alk -
82ize all and of th§ vhite alkali of the unit. Thet is the areas that
is ferrmed that is spotted with black alkali. Here is & slick spot
caused by black alkali, On this side around that alfalfe is 12 to
18 inches high end here a little water came in due to a flood and has
killed all the alfalfa that wms there. Here is anovher that is
characteristic of black alkali or high concentrations of white alkali
shows the melting or sloushing awey of soil. Seeps dovm through a
crack end finds its way ¥mx into canyon. Here you have pictures that
show what I am trying to put over. These holes are just big holes
sore ten to twenty fect or more in diameter just sink down in the
ground and there is xk a tunnel that leads to Kinlichee mmix.wash.
They gradually become larger and work their way to the main canyon.

This shows destroyed soil and pullying as a result. This other

picture here shows where the Indien Service has again gone in mim

and developed ridges there for flood irrigetion and these mex pictures

were telzen a weck before last when crops should be at their highest

and thers is not even good grazing for =sa sheeop and goat. Another
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picture here shows the comparison of an alkali area . Here the soil

was moist and the alkeli concentrations were so high that it was leeving

the plant and not even going in. So, from the results of the alkali

end the things mentioned tefore, I do not recommend eny further devel-

opment in the Kinlichee district where the soils are heavy or in that

part of the Gemado Irrigetion project that is located in the Gamado

demonstration area along the wesh. Alkali in Wide Ruins would be low.

The proposed area is not at present considered as alerming. The

vicinity in which we propose work is relatively free from alkali. Soil:

are sandy on top of the cley and cen be teken care of without eny

harmful effects. I do not know whether its whmrk worthwhile tc pass

these around but if any of you care to look at them and see the re=-

sults of alkali they will be here.
R. Walkers: Any auestions on so0ils?

Bewley: I might sey approximately half the aree has been surveyed s1.d classed
as to the soil series and texbture. Several series have been described
end mepped according to profile development. Two-thirds or three-

fourths of the Kinlichee area now farmed is affected by alkali,.

R. Walker: If there is no more discussion on soils, we will have the Agronomy

report by lMr. Nicholson.

Nicholson: 5,666 acres of sgricultural lend is soattored over 2/3 of this unit.
There are no farms in the southwest corner. The elevation of this unit
renges from 5200 feet in the southwest corner to around 8000 feet in
the northwest around Fluted Rock. The svsrage rainfall is about 9%
inches. In the southwest it very gradually increases wntil it reaches
xpp over 1} inches. The growing season varies from 120 %o 140 dayse
There aro two mein drainages in this unit - the Pueblo-Coloredo and
LaRue vwashes. You will find cancentrations of agricultural land along
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these two draineges. The area of concentration are one in the vieinity
of Saten Butte on the Steamboat wash in the vicinity of Greasewood
and one in the vieinity of Corn Fields; old Ganado irrigation project
and small concentration at Kinlichee and concentration at Wide Ruins.
Small concentrations at various other points such as Pine Springs and
in some of the valleys. Crops grown in this unit are mainly corn,
alfalfa, oats, melons, and in xmmz one part some truck gardeninge The
Canedo Irrigetion project has sgricultural land which is -
Agricultural land is flood,irrigated, dry farmed, and irrigated. The
irrigated land is that which has permanent water =mm ava.lable, TFlood
irrigated depends on water from intermittent streams, Dry farms de-
pond entirely upon the direct rainfall for their moisture. We have
3,100 acres of flood irrigated land; 341 acres of irrigated land; and
515 acres which are dry farmed. The potential land includes 1,130
acres of flood irrigated land; 500 acres of irrigated land; and 80
acres which can be dry farmed. The farms were nurmbered the same on
this survey as was given Ex on the agricultural survey conducted during
the summer of 1935. Any new farms were given the next consecutive
nurbers. I wish to say that the cooperation of the different parties
of the survey group was certainly appreciated in =mim locating farms
in this survey that were not located in the agricultural survey of 193¢
Now I will take up the concentrated areas. Will try to meda take them
up in order of the largest oness The Ganado irrigation project im the
only irrigation project end 341 acres depend on water from the Gaﬁado
lake, There is 115,200 acres drainage above the Ganado lake. ILast
year they had 1900 acres of water available for irrigation which was
more than was nccessary. The soil varies from heavy clay to a .iand
but the average is probably around e heavy sandy loam. . The northern
portion of the Ganado project upper portion which is in the demonstra=
- 41 -
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tion area is very heavy and high in alkali. The ‘euds adjacent to

the wash are getting some very good yields in the upper portion. The
erops grown are, I think, 160 acres of alfalfa; 2Ll acres cora is the
next highest, There are some melons snd beans planted, buf corn end
alfglfa are the main crops. Very serious problem at Ganado of irri-

getion. Their system is not very ellaborate and is resulting in ser-

ious erosion of soil along the main ditch, it is really not so bad

buat laterals are forming deep gulliess. Also another problem and thet
is eroslon in side drainages which extend up in the bad land country
and during the flood period comes dowvm and washes out the main ditches
and cuts gullies and should have immediate attention. There are three
areas very mmzdax much alike. That is, one at Satan Butte, Greasewood
and Cornfieldss The area at Cornfields and Greasewood both depend on
their flood water from the Pueblo Colorado wash and have to have poiats
of diversion in these two arces and divert water onto their farms.
It would probably be best to plan borders for this land witn the slope
so that the water will not deposit too much silt. The area at Satan
Butte depends on its water from the Steamboat wash and the problems the
are very similar to those previously mentioned. Small area at Kinliche
has 75 acres actually being farmed there nows There are about 30 scres
of what you might say the north side of the wash and L5 acrés on the
south side. On the north side you find the heavy soil and high con-
centratvions of alkali. Probably the best idea would be to not subju-
gate any more land on the north side and the lj5 ecres on the south side
can be supjugated and water diverted into that area. It probably would
not be a good idea to divert all the water to the south there until
those Indians move we will have to give them some water. Yields of
crops in this area are below the average. The next area of importance

is at XKlag=E-Toh and with the demonstration area there has been pre-
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viously surveyed. There are 270 acres farmed in this area. The soil
is very well adapted to agriculture and the yields of the main orop,

which is corn, is very high. Below Kinlighee area we lave Wide Ruin

area which is a problem at the present time to the X fellows in the

survey group. Considerable potential land there and we have enough

weter that we must do something with it and still there is not suffic-

ient to really go in there and do something. We decided after several

day s argument that we would have a survey made of this area and study

it for a few years and kmow definitely what we heve theres This small

D T e —— -

concentrated area at Pine Springs of individual fields are a problems
end also on these small draineges in the 7alley leading from Fluted
Rock and Ganado. There are no big projects that can be located in here.
The erops grovm over the unit are 77.6% corn; 6.5 oats; 1.7 beans: 649
alfalfa; 2.77 makim melons; and 6% potatoes. This percent nlanted in
melons mey be slightly higher. MNony places where there are a few hills
but they are not large enough to put dowua but in the end may emount to
quite & bit. The farms on Defiance plateau are well edapted to growin

of small greens and vegetables. It is likely that potatoes could be

plented in considerably larger quantities than at the present time cnd
I think it would be a good idea to encourage planting of more potatoes
in this part of the unit. The west half necessitates the growing of
different kind of crops. Corn is well adapted to all except the area
around Fluted Rock. In the lower part cen be grown cane a.na they need

some kind of roughage for livestock which was quite apparent in the

spring. Many times they only plant two acres where if their horses

wore in better shape they would probably plant more acres and do &

better job of farming throughout the pgrowing season if their work

stock vms in better shape. The cost of subjugation of the farm land ‘

is §37,985 and for potential ferm land $19,2116, This does mot include
- L3 - l
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that will depend on further study. This holds considerably more water

the cost of subjugation of the land in the Ganado irrigation project
which was estimated at close to 35,000 axnd chis may be too low. The
insect pests in the unit as a whole has been mentioned by Biology,
cut worms, grasshoppers, and arrmy worms. Cut worms are quite serious
and I can only recommend plowing of farm lend in the fall. Also en=-
other problem where they are growing alfalfa is the presence of
whorled milkweed in the drainage area above the Ganado lake above
Flubed Rock and you can find it x3m almost any place in very scatter=
ed areas on down the drainages and I don't kmow wk how practical
control for whorled milkweed is, but something should be tried out,
Erosion is quite serious at Ganado irrigation project and at Wide
Ruins eand along the Pueblo Colorado clear down until it goes out of
the unit, . Dovn below the Genado irrigation project there is a problem
of wind erosion also at Wide Ruins. This can partially be controlled
by contour listing of the lighter soils. Also recormended that wind
breel:s be planted on these areas. Since the building of one equalizing
dem and one diversion dam above the Ganado lake, the capacity of the
Genedo lake has been increased considerably. Therefore, there has been
500 acres of irrigatec land added below the present farm lend of the

Ganado project. This may be more than is needed for subjugetion but

than vas necessary to irrigate the farm land in this project. By prope
irrigetion practices we also will have more wmter for this potential
land., It might be that ¥kx +this land is rather high in alkali con-
te 1ts and heavy soil can be left not fermed and those farmers moved

on dowm to the potential area where water can be used more efficiently,
In brief summary, there arg 3,956 acres of farm land; 1,710 acres of
potential farm land; cost of subjugating the farm land is $37,985; the

cost of subjugating the potential ferm land is 524,246, The main
- Ly -
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Re Walker:

Nicholsons

R. Walker:

Nicholson:

Question:

Nicholson:

Lovald:

Nicholson:

Lovald:

Nicholson:

Loveld:

5

erops grov}n are corn, alfalfe, oats and melons. The yield of proper
Tarming practices and introdueing of plants, yields cen be increased

25 to 507. I believe that is all.

Is this 1,720 aores of potential land in one large area or is it

soottered in small tracts?

I suppose the major part is what might be called concentrated areas,
while small scattered areas are found over the entire unit that is

farmed.
Do you have this listed in order of priority? Recommended development?

Only to the extent that it is classed as A, By and C farm land, Out~

side of thal it is not listed by priority.
Can wheat be raised in that area?

VWheat can be raised in theat aren and your mein difficulty is getting
the Indians to raise it. Sutton grass has been grown in thd vicinity

of Klar-E~Toh and the Indians who grew it have been aéking for seed

several times since.

What would be the possibility of introducing white clover in some

of those areas which are more or less alkali? -

I think it would be a good idea., It is lkmown that white clover will

stend more alkeali selts than a good meny plants.

That would also tend to breal up the heuvy textured soils and possibly

be a means of reclaiming some of those soils.
Yes, with proper irrigation, ete.

vhat sort of a root system does rye have?
-xl5-
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Nicholson: Shallow.

Je Woods: Not so shallow but fibrous.

Nicholsons Rye is well lmown as about the hardiest of the smaller greenms.

Lovald: What I have in mind mud there evidently is a dam for the oubtlet ¢’ some

of that wmter thas has been arrenged for throuzh the construction of

e diversion and considering the investment that hes been made laready,

If we cen economically subjugete that land we will save the investmen®

that is already in there.

Nicholson: Thinking of Kinlichee?

Yes.

Lovald:

Nicholosn: The area on the north side of the wash is pretty bad. Even that area

on the south side there has some alkali problems that may be where

we can use some pleuts that are more tolerant of salts.

) Lovald: Parts of Ganado area might possibly be used that way,
Nicholson: There is & better possibility there.
Js Woods: We tried that last fall on some of that heavy soil and also resistonce
to alkali. Did you choeck on that?

Nicholson: Yes. That wheat madu e average growths I just saw the stalk thers

and didn't get any estimate on how big a yield they got.

Je Woods: Its possible, someone asked the question about wheat. It is possible
that some of that heavier land where there is an abundence of water

so:ﬁc of that heavier s0il might be changed to wheat production.

Just one other statemsnt. It was found that the ymit yield of corn
- hé - ’ l
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R. Walker:

J« Woods:

Nicholson:

Bewley:

Nicholson:

Bewley:

Je Woods:

Bewley:

Nicholson:

Bewley:

Re Walker.

sCrays

(- £
in this project wms J:ist about the aversge of the whole unit. Adapt-
ability of corn would make it more possible to grow khamxx alfalfa

than smeller greens.
Anybody have any more questions?

I assumed that this potential land recommended in the Genads project
was more suitable for agriculture than the main section of the land now

being farmsd.
That is true.

It is better than that portion north n»f the Pueblo Colorado wash which

it located in the demonstration ares.

Tt land is on & wniform slope which will meke it subjugate a lot

nicer,

There are & few gullies there in that area but engineering says it

is both feasibde and economical to subjugate.

Wes & comrarison made between the proposed extension m there and some
additional land in the past proposed by other people as un extension

to the Ganado project across the wash and west of Hubbell's store?

1f it is in there, I wouldn't recommend ite

Thers was no comparison in respect to alkeli mada.

Tt will be in there because that Chin Lee formation in it the salts

are high.
Next we have the report of E.CH. by Mr. MeCruy.

The first pa-t of this report will be on the water and developments

-7 -
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of all kinds that have been made in this district. I will list those
as assets. Sbock water - there are 70 reservoirs approximately, built
by the Indians themselves; there are j6 reservoirs in this unit that
have been constructed in the past three years by ECW; there are 19
springs developed by ECW and the Indian Irrigation Service; there are
some 30 springs that have been visited that are undeveloped; there ars
25 shellow wells developed by ECW and the Indien Irrigation Service;
there are 36 undeveloped - that is, they are developed springs by the
Indians themselves, no pennanezzm;i:;x at these wellsy also 21 drilled
wells in this district. The water survey was made by Mr. Xz@mé MeKinme
all I did was look over the maintenance work and the new construction.
Y¥r. McKinney made all the rest of the surveys and I took his figures
end I think they are probably as right as mnybody's. If you will
notice by ‘the map, these circles on the map L vepresent wateh of one
kind or another and there is a fair distribution over the entire dis-
trict, In the southwest portion liwore is not much, many waters that
wo have shown there, those waters that are in here though are per..oment
and off of the district here there is also more water but we do not
propose to do much development down in this southwestern cormer at
the present time because as far as the Navajo trite is concern=d, it
wouldn't help them but very little. As lolinney pointed out, this
entire range is ovned and controlled by one man rnd if he wants more
development, he has the money to rut it in. As Bell mentioned, there
are several roads through the district and adecuate roads or trails
as ths case may be. ECW has construoted somothing like 100 miles of
truck trails in this d.strict. The blgrest percent are in the {imbor
and woodland distriet. They were built for fire protection mainly.

There is & through trail comnesting Greasewood end Xlag-E-Toh which

is for aaministrative purposes and thore is a ocommection betwecn hero

- 18 -
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rather than having to go around through Ganado to get to Greasewood.

Telephone lines have been constructed to every dey school on this unit.

In this unit there is not a single day school that isn't connected

by telephone lines and very few places you can't get to a +telephone

line in short order. For immediate work, there are § shallow wells

that the Indians have developed that we wish to go ahead and develop

them Dbetter and put in Xmx troughs so there will be better utilization;

Mostly t1. . are 4 up in this di triot, 1 over in north of the Steam-

boat road, there is one shallow well to be put down in Tsailee, and a

ueep well east of Twin Mesas. We will also try to get a well there

I am told it is possible to get a fairly shallow well about 1,0 feet

east of the Tsailee Mesa. This water in this district here is ell

terpora: - water and we need some permaunent water there. The work that

will be done in there was the maintenance work that will be done will

be teken care ot by the IxrigakiemxSarwimm Irrigetion Service water

departnent and their maintenance crew or one of their crews which has

headquarters at Klag-E-Toh is there nowe They -7rill talke care of all

permenent water. Also in this district they will take care of reser—

voirs that are built that need maintenance of one kind or wnother.

Roads or truck ti.ils, both ECI/ and Roads department roads, need quite

extonsive erosion conbrol worl: on the sides. The rains in the last

month have shovm the weaknesses and in several places tne :oads have

gone outs As far as any new construction on roads by ECW - there will

be ncne. ECW has gone out of the road bursiness. I believe that is

gbout the size of it. Unless you want more detail.

R. Wallzer: You have all of the maintenance work and proposed developments listed?

MoCrays Yes.
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Jonas: What ebcut those trucl: t.ails that aren't finished?

licCray: They may be finished by someone else but not ECW. Ve have gone out

;‘-“'. of the road building business.

R. Walker: If that is all that discussion, we will have the Engineering by Mr,
Yoyes.
Yoyess The Pueblo Colorado or Genado Wash is the largest in the unit, drain-

ing about one half of the area and has been given number one. It

heads in the higher area of the Defiance Plateau around Fluted Rock.
The numbrous branches are confined in deep narrow canyons which con-
verge before reaching Ganedos Tere the gully averages 200 feet wide

with vertical banks ten to twenty feet high. The ysarly expentancy

is figured at 1200 acre feet. From Ganado to Greasewood, the tribu=
taries are short with the exception of nurber 1.18 which enters from
the east one mile southwest of Cornfields. MNost of these tributaries
fan before entering the wash and contribute little to it. Fipuring
e stream bed loss ¢ 107 per mile and adding the i‘loﬁ of side drain-
ages we got the anmual expectancy at Greasawood to be 550 acre feet.
These figures check closely with water marks on the banks end the
statements of residents living along the wash. One mile below Grease-
wood the wash fans over an aren about five miles long and one=fourth
to one-half mile w de. Below here it enters a gully %0 to 50 feet
wide and 'six to eight feet deops It then runs to the southeust. for
about five miles where it leaves the unit.s This is represente :ive

of the mein drainages. Steemboat wash which heads above the Steemboat

demonstretion area end enters thie Pueblo Coloredo just ingide the unit

: @ boundary he . been numbered l.1.

- 50 =
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_ The Leroux or Wide Ruin wash dreins about Qi of the unit, This drain-
g age, given nurber 2, heads near the eastern boundary and leaves the
unit near the southwest corner. Drainages 3 and l} drain the smell area

of Padres lesa. The upper part of the Chin lee drainage has been desig-

neted as number 5 and is located between the Steamboat demonstretion
area end the south end of Beautiful valley. It is a wide valley slop-

ing «5% to the south with e few places where there is a defined chan-

nel. The x# side drainages start on the steeper slopes, have cut
gullies for a distance of two to six miles then fen before reaching

the main valley. In calculating runoff factors, the following method

. was useds Tmn points were selected upon representative drainafges
throughout the unit. The annual end meximum expectancies were calcu~

lated by measurements of the wash relying somewhat upon the word of

residents as to the flowe The smount of runoff was obiained as neer

as possible and from the drainage area above Lthe factors were worked
P

out. These were then compared with the factors sent out a5 o guide
e end then factors were prrived at to use on drainsge areas of like

naturé over the unit. It will be necessary to male a more detailed

study than the time element allowed in this survey at the following
locations: Genado Irrigation project = present end proposed; Klapg=E-

Toh deronstration area; and & potential storage reservoir for irriga-

tion tvro miles sow... of Wide Ruins. Provisions should be made for the
protection and completion of the projects at Ganado and Kleg-E€Toh be-
fore construction of proposed projects are startede Proposed jobs

are numbered on the map in the following menner. Farms end water
spreeding areas are marked on the map and numbered from one up by

quads. Such arcas ere nurbered end cross hatched in the conventional

manner. Areas for erosion control will be outlined by & dotted line

and numbered Es C. Woe 1 and up by quads. Other jobs as water con-
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servation; equalizing roservoirs, etc., are called speciel and will
be recorded on the map as S. No. 1 and up for each quad, Recommreddation
plans and estimates for work projects have bee.. listed covering all of
the above tyres and in all sections of the unit. There is one erosion
measure wiich covers the entire unit with the exception of inaccessible
mesas end bad lands. All toads, old end new, need "thank-you-mems" and
drains. Thewe are estimated at 1,5 miles of road per square mile of
erce. over most of the unit, The folloring are some of the projects
representative of the work plammned on the unit. Estimates wre avail-
able and w.1l be included in the final report. First, we teke Wash
number two from the juncticn of wash 2.25 dovmstreem to the unit bound-
arye At the upper end uof this area & survey party is working == on a
detailed map for the purpose of making estimates and caleulations on
a proposed irrigation project. Tentative plans include & dike to de-
flect water to a desilting reservoire. Assystem of dreins or weeps wil.
lead the vmter from this to a storage reservoire. Directly below this
storage thg valley is suiteble for farm land. About two miles below
the project there is an arca cof actively cutting guII.y heads. These
will get water from a small side drainage and also the excess flood wat
er from the sbove projecte At this point we plan diverting the water
around the heads end use it for range irrigation. In the vicinity of
Texner Springs enother gully is cutting back up the valley, Here it is
planmed to construct a dike across the drainage and to spill the flood
veter over a natural rock spillweyl  Below here there are no plans
for the wash as it goes through bad lands of the Painted Desert type;
however, two projects on side drainages are located here. One is a
small drop structure to prevent head cutiing which is endengering the
roade The other;f is & small wvater spreudiﬁg area of about 200 acres.
Several projeots are located along the drainage numberod 1210 Job S
- 52 -
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: l No. 1, Qua;‘d Blie This job is maintenance of en Indian stock tenk at 5
B the suggestion of range management. It includes raising the dam and
coustruction of a spillwey. Capacity of the reservoir will be approx-
imately B acre feet. Excess water will be spread over aboﬁt five acros
of range land. About a mile below this reservoir & gully head four

feet deep and fifteen feet wide is cutbting through the valley. The

steop side slopes of 3% and over eliminate the possibility of spread-
ing the water. This job E.C«t% calls for a rock sausage drop with

deTlector dikes at each end. Job S22 Quad 5l ocnsists of the combi=-

nation of an equalizing reservoir eand gully control. It is located

at the site of an old Indien Reservoir which has washed outs An ac-
tively cutting gully starts 50 feet below the dam site. Water stored R :
in the reservoir will be aveilable to twenty acres of potential farm

land. Are there any questions?

J. Woods: Question about the expentancy of water at Ganados This annual 1200

acre feet, is that assuming that is the total smount?

Moyes: Yes. I think I see what you are driving at. This seotion is below

the diversion dam.

J« Woods: That is the watershed now supplying water to the Ganado lake you

are calculating?

Bewley: We calculated Ganado below the dam.
Nicholsons Comes in below the storage dame
Moyes: The emmual expectancy of the Ganado diversion is 115,200 ecres;

factor of +018 which equals 4,171 acre feet; 1,030 acre feot at the

diversion dam, Does that seem too low to you?

J. Woods: Yos, it is low, compared to the amount of water they have now and
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tnd the amount they had last year.

Yoyes: Thaet was teken more or less northe This checks more or less with

what the inhebitents expect that live o1 the wash,

Bewley: Berry was the engineer in charge but because of his eppendicitis op-
pration, lMr. lMoyes cams down and picked up what he could and got

information from Berry and made this report.

Yoyes: This matter of water runoff in this country is a questior and I guess
nobody knows much about it and I think places like that shouzd be

checked a lot more accurately than has been at the present time.

Je Woods: Do you know the emount that was stored at Genado at the beginming of ‘

this year or at any time?
Yoyes: No, but I think Berry had that as 2,100 ecre feet. I am not sure.

Jo Woods: ks If I remember correctly, lir. Canpbell of the Indien Irrigation
Service told me that last year he had 1800 acre feet of water in the

reservoir according to their calculetions.

R. Walker: On these diversions of that type, what percentage of water can you
collect for storage? In big storms a large part has to be byhpa:.scd

doesn't 1t?

Moyes: Yes. The amnual expectancy Berry has figured that on the area as

usually as little water as can be expected.

Re Welker: That would be a minimum would 1t?

Noyes: Pretty olose to it. As to how much you can %ake of trat, I couldn't

say. That is governmed by the number of days :runoff end the size of

your ditch. With a desilting reservoir, you could probably get enough
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vater to i1l it,

L N Re Walker: I have listed here next a report on planting possibilities by lre

. Nicholson.
ol

Ty
L

S Nicholson: As you have probebly elready observed by the report given by Renge
}e agement and ¥-restry, this unit is pretty well covered with vege-

tation at the piresent time. There are a few barren areas around

the Painted Desortd and I lmow of no recommendation for that type of
soil. Howover, erosion control and planting for refuge of geme has
been considered. Thereiis an area north of Kinlichse where erosion
is serious and the runoff from thet area will cerry considersble
gilt to Ganado leke. It has been recommended that crosion control
work be carried out there along with that the planting of come tyre
of vegetation should be carried out. Erosion control work that will
be carried out on both sides of the Genado Irrigation project will A
also be made more efficient if grass is pleanted along those structures
and some vegetation probably should be planted along the edge of the
wash. Because every flood that comes dovn cuts avay 'a portion of the
agriculturel land. Two areas in the vicinity of Cornfields - one
area around the windmill where the stock are coming 4in to water has
killed all the vegetation and serious erosion exists in that country.
This should be fenced and most of that area at the present time is
covered by Russian thistle end the planting mx of some grass in there
might hasten up the forming of sod. Also en area close to Cornfields
which chould be fenced and éecommended plenting on that, I don't
think that practical. The present vegetative cover consists of

gelleta, blue grene close to this dum dune end if it is fenced and

stocked;f exclusively in order to hasten xks it ups It may be prac-

tical to plent some of these native grasscs over on the winded side
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Nicholson:

Phillips:

Nicholson:

R. Walker:

Phillips:
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of the dune. Sirilar area near Greasewood where the dune mey somstine
in the future move dovm on the day school end this area should also

be fenced and treated in e like mammer. There is a necessity of wind
break plantings in the Pueblo Colorado wash below the Genado Irrigation
project until it gmim gcoes out of the area end was recommending the
plenting of windbteaks in the valley of Satan Butte and down Wide
Ruins wash as far as it is possible to plant due to the concentration
of alkali in the soils Planting of some type of vegetation for the
improvement of wild game in those areas where stock is excluded is

necessary. That is all of the planting.

2 Do you have these proposed areas located on a map?
No, not at the present tire,

Present stock exclusion arces are on the biology maps

Another thing. It is thought best by the different parties of the
survey group that all ereas where planting is to be carried out should
be fenced and total exclusion of livestock for a few years ymtil it

is far enough tlong to stand controlled grazing and probably the
planting of wincbreaks, it would be a good idea down in “the southwest
part of the aren where there is no woodland to keep in mind thet the
growing xem of posts, etc., for the consumption of the Indians would

be a good tling to keep in mind.

This completes all of the reports for district 17. Is there eny
question or disoussion anyone would like to bring up in regard to

any part cf the reports?

¥aybe everyone knows it, but at Steamboat they planted grass and got

Ruseien thistle and that soil will produce russian thistle better than

Rt PEETRY
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grasse I think that should be considered in recommending grass to

be planted on denuded areas.

Re Walkers In meking your reports, I think the group should follow the outline

as given by Mr. MeGinnies in one of the earlier meetings. I think

all of you were present and have a copy. I will only mention the

four points. The completion of the reports by this group will make

the completion -f all the initial studies by each group. We have

found some changes may be necessary. To begin with, we found it pos=

sible to stendardize our methods m to a certain extent snd M¥r. McGinnie

met with the Branch chiefs recently and this has been gone into in

detail and that probably will have their mmkhkm schedules for making

surveys completed before you start on your next distriet and it will

be taken up with you by your branch chiefs. They will advise you of

any change. I assume you will be working in the Gallup office working

up the final rcport end lr. Maddox will be incharge of the stenographic

help and i f you will contact him, he will make whatever arrangements

he can to assist you. I think there is room enough at the old post-

office building for all of you to work. There is space that is not

being used and if necessary we will make arrangements to give you more

room. The final integrated report is due tho 15th of Sepiembere. Thet

includes division reports too. If there is nothing else the meeting

is adjourneds
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