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INTRCDUCT ION

This Marks the fifth year of soil conservation effort with-
in the Navajo District. Starting at Mexican Springs on an area
of 13,000 acres later extending +o embrace 15,000,000 acres of
land in the Navajo and Hopi Reservations and finally during the
past year spreading out to includc the entire San Juan drainage
and all of the Little Colorado drainage in New Mexico, cover-
ing a total of approximetely 28,000,000 acres.

The program has developed from one of simple demonstra-
tion to include comprehensive plans and operations aimed to se-
cure 50:.1 and moisture conservetion throughout the entire San
Juan watershed and e mujor portion of the Little Coloradc va-
tershed.

Although expenditures were incroused during the early
period, most of this expansion has taken placc while appropri-
ations have been stationary or decreasinge. The coxpansion of
work areas has been made possible by greater officiency of op-
orations, largor contributions by cooperators, and loss inten-
sive structural trcatment.

The early demonstrational work has played an ~important
part in making the present program possibles Tho dcmonstrational
program has shown that crosion control is possible, practical,
and will bring favorable economic returnse Much basic’ infor-
mation has been gained from these demonstrational areas, infor-
mation from which has been formulated the guiding principles
for the present comprehensive soil and moisture conserving pro-

gram. The present land management activities on the Navajo
and Hopi Reservations are a direct development of the demon-
stration program, and the present very favorable attitude

of 1local farmers and ronchers is largely attributed +to it.

We are now entering the third stage of development of
conservation practices within the Navajo District. The first
stoge was demonstrational;  the second stage included monage-
ment and operations on Indian 1lands; and the third stage
contemplatss a program of conservation covering all lands
within two watershed areas.

It is hoped that the 1937-38 annual report will indi-
cate the progress which has been made during the past year,
and that tris review of the work will prove  helpful in shap-~
ing the future program.

CV-6417-201
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DEVELOPMENT OF COOPERATIVE RELATIONS WITH FRIVATE,
STATE, AND FEDERAL "RGANICATIONS

State Relationships.

The fact that the Navajo District embraces portions of
four states oomplicates the matter of state relationships. Var-
iations in state requirements as well as state orgenizations
have some influence upon the activities of the Service.

The state legislatures of New Mexico and Utah passed soil
coaservation district laws during 1936, Bills were introdw ced
before the lerislatures of Arizona and Colorado  the  same year,
but failed to pass. In 1937 e "Conservation Districts" bill was
reintroduced before the Ari-ona Legislature and agein falled,
but & similar action in Colorado was successfule The Colorado
Soil Conservation . ct became effective May 6, 1937, after unan-
imous approval by the legislature und signature by Governor
Ammons.  The Act vprovides authority for the organization of
logel districts, 1locally controlled, for the purpose cf prevent-
ing the further destruction of agricultural and _razing lands
by wind and water erosion. )

The Extension Service. The Extonsion Service in Colorado,
New Moxico, and Arizona, has becomo increasingly interested in
the Soid Conservation Program, with the result +that +the county
agricultural egents heve encouraged +the adoption of conserva-
tion practices and assisted whenover possible in +the educa-
tional program. Because of their intimate knowledge of local
conditions they have provided waluable assistance in the di-
rection of the program,

Of especial interest in Colorndo 3is - the Resettlement Pro-
ject on Red Mesa, which was developed through the combined efforts
of the County Agent, the Resettloment Administration, and the Soil
Conservation Service. Surveys were made and a plan of conserva-
tion operations prepared covering a five year period, so designed
as to effect the most efficient utilization of the land.

Through tae County Agent in McKinley County, New Mexico,
the Navajo District has furnished technical assistance to a num-
ber of ranchers +to insure compliance with the Agricultural Con -
servation Program. Similar assistance "was afforded ranchers in
Navajo County, Arizona, and in addition, range furrowing domon-
strations were made to show the most economical and effective
methods of range land treatment.
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The Soil Conservation Sorvice activities are 1limited in
Arizona becauso of tho lack of a steto conservation distriets
law; howevor, in accordance with a momorandum of understanding
with tho Arizona Extonsion Service, a demonstrationcl project has
been created in Doney Park, near Flagstaff, Arizona, By virtue
of this memorandum, the Soil Consermtion Service acts in the ca-
pacity of technical advisor and is authorized +to make necessary
surveys and prepare plans of conservation operations. Supervi-
sion of the project rests with the county agricultural agent, and
the actual operations rest with the farm owner and operator. The
project hae proved very satisfactory and to date 665 acres comw-
prising five farms have been brought under eagreements, which
specify that the land will be farmed in accordance with ap-.
proved soil conservation practices, such as strip cropping, ter-
racing, and contcur cultivation. As a result of activities on
this project a keen interest has become evident in Coconino
County, and numerous requests for assistance have bsen received
by the agricultural agent,

Working agreements have been drewn with the various state
hig'way departments providing for erosion control work along high--
ways. A windbreak and demonstration project has been esta-
blished near Joseph City, Arizona, and a revegetation project
east of Gallup along Highway 66,

Wrtershed Program, A greater appreciation of the water-
shed problem has become evident in portions of Ll District, but
much remains to be done in educetion. Isolation of much of the
area and preponderance of sederally owned land still remains an
importent factor effecting lack of interest in the program.

Federal Relationships.

Cooperative agreements have been prepared with most feder-
al agencies, the functions of which include administration of
lands,

Preliminary plens have been completed with the National
Park Service covering erosion control treatment at Chaco Canyon
National Monument and Canyon de Chelly National Monument.

Mutually agreonble and profitable relationships have been
established with the U, S. Forest Service. Plans have besn com-
pleted on one project in cooperation with the San Juan  Forest
Service Office in Colorado, and another project has been sur-
veyed and plans are being prepared.

In connection with the erosion control project at Doney
Park, ean agreoment was prepared with the Coconino Forest 0ffice

CV-6417-201
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wheraby the Soil Consorvation Service sgrocd to mako survoys and
propare plans of consorvation oporetions on tho wat.rshod 1lying
above tho farm lands and within tho Nationnl Forest, eand tho
Forost Sorvice agroos to exocuto the plens,

Tho Nava jo District furnished trees and shrubs to tho Fort
Valley, Forost Sorvice Exporimont Stetion, for observavional plane-
ting and fornst rosoarch work. '

By mutual agrocment ell projects involving Public Dcmain
aro reforrod to the Rogional Grazior o2 tho Division of Graze
ing for approval boforo oporations aro initiactod.
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ESTABLISHMENT OF RANGE AND LIVESTOCK MANAGEMENT
AS A FREREQUISITE TO OPERATIONS

Tho depletion of the vogotative covor by improper use
has been rocognizod &as one of tho major causes of aecolerated
erosion, The Navajo District of the Soil Conservation Servico
rocognizes +tho necossity of rostoring +ho vegotativoe cover in
ordor to effectivoly aid in stopping scil end water wastego,
Theroforo, the ostablishment of rango management us & prorogui-
sito to oporations has boon tho adopted policy.

Within tho Navajo and Hopi Indian Roservations tho In-
dian Sorvico and thoe Soil Consorvation Servico havo boon joint:-
ly concorned and havo coordinatod thoir efforts to securo ranga
control. Tho principal stops takon to roach this objectivo
during the 1937-1938 fiscal yoar may be onumorated as follows:

1. Spocial grazing rogulations for the Navejo and Hopt
Indian Resorvations and future onlargemonts woro form-
ulatod and mado offectivo as of July 1, 1937.

2, Tho ostablishmsnt and filling of some forty rango ri-
_ dor positions +to assist in tho administration of tho
v 2 stock rdjustmont and rango control program.

3. A cattlo and horso round-up was initiatod to dotor-
' mino tho numbors of thoso kinds of livestock which;

with data from the dipping records, made it possiblo
to dotormine the prosont stocking of tho rango.

L. Tho promulgation of the boundarics end cariying cape-
cities of oach o/ tho oightoon land managomont units
by tho Commissionor of Indian Affairs Docombor 28,1937.

5. The proparation of tost casos by tho adrinistrative
personnol of the Indisn Service and tho  ontering

of thoso casos in tho Fodoral Court to ascortain
tho Govormmont's authority and rosponsibility for
bringing about stock control on  the Resorvation
rangos,

A start has boon made towards stopping soil and wator
loss on aroas outside of tho Navajo Roservation., Upon gome
74,000 acros now undor agroomont, rango control has boon ac-
coptod as a proroquisito +to oporations and is in offect,

NN002698



Extent of Changes in Management,

&, Within the Reservation,

The adjustment of livestock pcpulation +o the carry-
ing capacity of the range is one of the major problems in se=
curing management.

The dipping records which have beon taken since 1930 on
the Reservation show & definite dowmward +trend in sheep and
goat numbers, Hwever, sinco the earlier records did not
soparate Indian stock cutside of the Reservation, where reduc-
tion has not been pushed, from those inside, and since the
eerlior records did not separate the kid* crop but groupec
all clesses of goats, this accumulatsd record is wuseful only
to show the general +trend. A compilation of the dipping
records from the years 1930 to 1937 follows:

DIPPING RECORD CENSUS BY YEARS - 1930-19%7
NAVAJO DISTRICT

TOTAL ALL  PERCENTAGE

TOTAL CLASSES INCREASE OR
GROWY TOTAL TOTAL SHEEP AND  DECREASE
YEAR SHEEP LAMBS GOATS GOATS FROM 1930

1930 574,821 394,237 373,531 1,297,589

1931 63L,L27  3l5,2k2 395,885  1,370,55L 5. (—f)
1932 575,913 257,148 347,169 1,180,230  9.1% (~—)
1933 Shl,726 277,772 320,994 1,152,192  11.2% (=)
193, 502,619 289,178 294,851  1,086,6L8 16.3% (—)
1935  5L8,479 250,508 15,823 OLL,910  27.2% (=)

1936 159,285 281,016 - 122,8L7 863,148  35.5% (—)
1937  L65,120 291,208 12,298 880,626 32,2% (—)

* Only grown animals, those over six months of age, are coun-
ted against the carrying capacity of the range.
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In 1937 the dipping records worc rocordod in such 2 manmnor
that numbors wore available by the difforont Land Management
Units inside tho Rosorvation, Cattlo and horse counts worec kept
in & similar manngr,. Therefore, the prosent stocking by the
differont Land Managemont Units +taking into account all grown
stock, chargeable ngninst the cerrying capacity of tho range, mey
be summarized by tho following table: ,

. o
Q ] + )]
= hD.B,o :ﬁ E‘% -P'g
.'t-), HSD oﬂor-i'i gm gm rg gg Hg gE 5‘-&2
il 38 |BEd BE| BE|ER|BE|EL |8y |°
Bl &5 |g55 &6 | 8|8 8|88 (8% |bE
;5‘ ! Cown S =< R4
1 | 10355L40| 34221 | 30156| 3873 | 1662| 3054 | 55947 | 21726 | 38.84
2 | 1094976] 20506 14816 4328 72| 1432 28248 77L2 | 27.L%
3 | 1759336 L7988| 29500 31LL | 1352| 2782| 51962 | 397L | 7.6%
L | 901167 24210 26521 | éoll,| 1121 | 28L2| 51259 | 270L9 | 53.C%
5 812200 27368| 14242 1604 ! 1343 | 1861 | 30523 | 3155 | 10.%%
61 L992L8| 17863 | 14229 99| 69| 701 | 2aLoL| 3541 | 16.5/
7| 9916L9| 52936 28203 | 2891 | 1550 | 3L7L| 5L66L | 1728 3.0%
8 | 1450596| 29978 16215| LL2l, | 788} 2568| 36631 | 6653 | 18.0%
9 | 97hsla| 2002, | 22189 2915| 66L| 2123 | 38675 | 18651 | 22,0%

10 791771 3367L| 22007 | 3030| 618) 2l52| 39769 | 6095 | 15.0%
11 LB1476| 18361 | 11966| 1793 | 353 113L| 20841 | 2480 | 12.0%
12 | 1317015 52L;75| 37L8L| L306| 1183 | 3909 | 67267 | 14792 | 22.0%
13 396100| 16703 | 1L625| 1123 | 683 | 1062| 23790 | 7087 | 30.0%
1, | 591488| 2L213| 2L,826| 6147 | 1106| 2179 L7532 | 23319 | L9.0%
15 212]p0| 7810| 7933| 1025| 365| 90| 1L368| 6558 | L5.6%
16 11609 288 14, 87 Li 12} 327 29 | 11.9%
17&

18 | 1766011107931 75727|10035| 3510( 7460 137102 | 29171 | 21.0%
Tote

ls]15087163 (536549391103 57819 [18053 | 39835 [720309 |183760 | 25.5%

An offort to disposo of noa=~productivo steck was tho first
movo following tho approval of the grazing rogulations and the
promulgation of tho 1land managemont unit bounderios and carry-
ing copacitios by tho Commissiconor of Indiean Affairs. In cen-
formity with tho gruzing rogulations tho Navejo Tribal  Council
passod a rosolution providing that no ownor should hcld in
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excess of ten head of horses and the Indians were euncouraged to
dispose of their surplus, Sales were held throughout the Reser-
vation and buyers were notified, The horses offered for sale
were of such poor quality that the price offered (approximately
$2.50 per head) by the buyers was not attractive to the In-
dians, Approximately 1200 head of horses have been sold and
efforys are continuing to secure additional sales,

The introduction of changes in methods of livestock man-
agement continue +to be of paramount impcrtance, A number of
definite gains have been realized, particularly in the regule-
tion of breeding c¢.nd lambing dates. = There are at present six
community ram pastures. In addition, the Chilchinbito, Frazer,
and Mariano Lake demonstration areas are stocked with community
ram herds, Rams from nearby flocks are segregated except dur-
ing the breeding season. Through proper stocking of these pas-
tures the rams are kept in good condition for breeding pur-:
poses, which should be reflected in a larger lamb crop. It i
also possibls to control +the type and quality of rem used.

The reduction of the number of rams which run with ewc
year-lorg prevents the occurrence of winter-born lambs and tas
consequent high mortality because of unfavorable weather condi
tions. Controlled breeding ensures +that lambs are dropped when
weather and feed are favorable and permits a uniform lamb crop
at selling time. The stocking and herding methods omployed on
ram pastures should also make thom valuable as domonstration
ereas for operators in thoso vicinities.

Tho propor cistribution of stock in terms of soasona’.
and arecal use is a problem whrich is being met partly  through
the addition of permanint and oomi-permancnt water. The 3,000
livestock watoring places within the Rescrvation permit a bot-
ter distribution of stock +than formerly over most of theo arca
However, sinco these waters are not equally distributed, thers
are still rather largo arcas where proper use of rangc remains
impossible due to lack of permanent wator. Concontrations  of
stock around agricultural areas, trading posts, and hogans,
continuos as a problem, but with a large portion of the CCC-ID
funds devotod to water maintenance and dovelopment, tho possi-
bilities of alloviating this situation bocome greater.

b. Outside the Rescrvation.

Tl.e interest of commercial 1livestock operators in
approved range managomont has been stimulated by the  Agricul-
tural Consorwation Progrem., Better use of tho rango by deferred

CV6417-201
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and rotationnl grazing eand additional wator developments has
been secured in some cases, Ono operator with 42,000 acres has
signed an agreemont which spocifies o doforred wuse plan of
managemont.

Rosults of Nanagoment on Domonstration Arcas.

) a. Vithin the Resorvotion,

The continuod improvomont of rango conditions on tho
domonstration areas within tho Rosorvotion has beon noticoablo
tho past year. Rango spocieos show a satisfactory rocovery
rofloctod in volume growth and in somo casos thoro has boonon
increasod donsity. Tho better forage conditions which are a
diroct rosult of controlled menagoment aro rosponsiblo for the
rolativoly groater lamb crops and wool clips. The figures given
on ench domonstration urea aro for 1937, sinco lambing end
shoaring aro now in progross and no figures for this yoar aro
yet awvailablo.

Ganndo Demonstration Arce. The volume growth during
tho soason wns below avorage due to tho lato precipitation. This
was particularly noticeablec in bluo grama and sngoebrushalthough
bluostom, gallotta, and dropsoed were nearly normal and borc the

“ brunt of the grazing. Soocding ond planting orocas showed  sot-
isfactory results.

» The community breoding herd of 397 owos produced 390
lambs or a 98 per cent lamb crop. Thosc lambs coveraged 73
pounds when sold, Wool clip from ewos was 6,8l pounds whiln
that from the bucks averaged 21 pounds. Doath loss has been
less thoan throo por cont ecnnually,

. Lamb Crop
¥aturo | Avo. Wool Clip Average

Yoor Ewos | Number | # Woightx* Individuel

‘ I
197, Aren foncod byjJdune (18 and stock romoved.

| I
1935 297 ron restockod during the foll,
o

1936 397 366 193 A7.25 BalTHx
1937 1397 ] 390 |98 !73.10 6.8l

*Veight at dete of snlo in Octobher.
**Tho wool clip from 1936 wns over n 13 months! poriod and wes

vory dirty. Tho 1957 clip wns clean and for o 12 months' per-
iod.,

o
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A £i01d dny was held October 16, 1937, whon the wother
lambs were sold and ewe lambs turned over to thoir owners. The
large crowd of Novajos and whites wero instructod in the methods
and results of managoment on this area.

Stoamboat Domonstration Area. The favorable rosponse
of vegotation hns boen remarkoble in this aree. Although thero
has beon 1little increase in drnsities due to natural revegetn-
tion, tho inereased vigor "and volume growth care evidont. Soced-
i..gs of ocrested wheatgrass, b. wtem, oand rye have established
themsolves and cre niding in controlling emoall gullies and oro-
diblo soils. The omount of water oand silt loss hans been no-
ticoobly roduced. :

The broeding herd of 439 owes produced 329 lambs which
wore markoted with an avorngo woight of 66 pounds, The avorage
wool clip was 6.1 pounds for tho ewes and 15,9 pounds for the
rams., The lattor ecro grazed at the Mariano Loke area when no®
in sorvice,

Frozor Domonstration Area. This arca has boen usecd
for the past year ns n ran pasture with from 130 to 200 head
being grozod., Theso rams are romoved from the herds of sur-
rounding Indions the early part of thc year and rolcased to
them in Novembor for broeding purposes, Fiftty head of tribal
bucks of an improved type wore andded to this herd in Novomber.

he

The densities of specics have rcmained approximate-
ly the some with the groatest improvemont seen in the vigor and
volume growth of tho individual plants, Tho camparison of this
properly grazod area with the over-gronzed conditions existing on
the outside demonstrates the marked improvemont which has oc-
curred. :

Thero wane an avernge wool clip of 10 pounds for oach
of the 13%% bucks in the aroa 1leost June, Adninistration of the
erea wos tronsforred from the Rengoe Section to tho Unit  Super-
visor in November 1937.

Cove Domonstration Area. Vegotation hus continued +to
improve under propor mancgement despite the unfavorable growing
conditionss Foragoe growth and vitality have incroased but
: vory little donsity inerease from natural methods  has been
) noted. Froviously sceded and planted areans havo respondod woll

and in some instances tho vegetation is controlling erosion,

The aron was fully stocked by ¢ breoding herd until
tho fall of "937 whon over hoalf of tho stock wns removed by
Indions because of dissonsion, Rocent requests hnave been  ro-
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seived from the Indicns to pernit addition of stock up to the cor-
rying copacity.

A 90 per cont lomb crop with an averago selling weight
of 65 pounds wes renlizod. The 392 ewes produced an average
wool clip of 6.68 pounds. The nine bucks sheared an avorage
of 16 pounds, Denth loss hns boen about one per cent.

A ronge rider hes beon esteblished on the aren tofo-
cilitate tho handling of stock, prevention of trespess, inspocti-
on of improvenonts. keeping of rocords, ond the oxtension of
deraonstration arcn precticos.

Chilchinbito Demonstration Aron, This areu wns con-
vertod into a community ram pansture in Jul'y 1937, It has been
lightly stocked sinco that time with 131 rams, Vogotative re-
covory has boen satisfactory. Wind blown arons in the neorth-
sastern portion where erosion was formorly scvere have beern
nearly stebilizod, Bleck grame. in the nerthecast is vory ne-
ticeablse, botn in volume and per cent of composition when con-
parec to 1935, Arocs of Dbluc grona under tho Black MMesa rin
ere  producing lerger volurnos of forage due to the increcsod
vigor of the plants. Tho volume of voegetation bolow  several
smnll wetor sproeders hes incroased. Soil and water wrstage have
becnt moterieclly reducod ond the presoent fovorable trend will

- in tine roduce ocrosion tc normenl,

Yariono Leke Deronstrotion Aroa, Thoe control of cros-
ion on this demonstration aron has boon romarkable. Blucstem is
repidly covering soils in gullics, old roads, eond on denuded
slopcs. The increasod vogotation cided by nochecnical struc-
turos has prevonted any wotor or silt less for the post two
yvears although sovorc sterms havo occurred during that tinmo,
Fo appreciable numbor of now plants of blue grame and brows
heve beon noticod but the old plrnts heve inercased in  velunme
end viger., A snall eroa  in the main wvalley which vms nrti-
ficielly revogeteted with blvistem eond a siacll ferm tract strip
plonted with bromograss hevo bocomo ostablished. The aren  is
used at presont as o cormunity ran pasturc with rans  from tho
Genndo, Kayonta, Sterbeat, and Covo arons kopt herc. Tho
prescot 316 shcep using tho aron ero about ono-helf of tho os-
timatod corrying copreity of 590 shoop units.

Foyenta Doconstration Arer, This arce has beon stocked
slightly below the ostimetoed carrying capncity with o breoding
herd of shaecp. Vcgotation has incroesed in wvigors Tho an-
nual vogototion along the southorn portion has boeon reosponsible
for o docreaso in wind erosicn, The artificinlly resoedod
arens have becon particlly succossful, lochanical structures
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have raduccd runoff by approximately one-half.,
In 1937 tho 346 lambs markctnd represonted a 97 per cont

lemb orop with an average weight of 57.lL pounds. Eves sheared
5.72 pounds and rams 22,75 pounds,

b, Outsido the Roservation,

Tho aroa contrellad by tho Fort Lowis Collego in tho
San Juan drainago comprisos 86,300 acros formorly loasod tc op=
orators., Thoso leases have boon cancellod and fonces construc-
tod to provent trospass of livosteck fronm the ocutside.

Rovegotation is proceoding rapidly and old bodgrouns
aro hoaling and being covorod by porornials. With tho oxeny-
tion cf mechanical work which nceds to bo applicd %o irrigocicn
ditchcs crossing the aros, tho increased vegotative covor skeul.!
socn stop tho accoloratod orosion.

Rosults of Managomont on Rangos Throughout tho District.

Six ram pasturos, ombracing a total aroa of approximato-
ly 77,000 acros, havo boon constructed cn the Navajo Indian Rus-
orvaticn. Thoy aro all stocked at or bolow cerrying capaecity,
and thc rams ore allewed tec ge out -of the pasturc only ot cor -
tein poriods for a dofinito longth of timo. Thoso pasturcs
aro proving to bo ono of tho mest important facters in obtain-
ing propor 1livostock managomont as woll as sorving as domon-
stration aroas tc the Indians 1living in these immodiate vicini-~
tios. Tho ovonness and conformity shcwing up in thoe lamb crops cf
the stcckmon using those uroas is surprising.

Tc dato, appreximately 65,000 acres havo boon placod wndér
agroomont off <the Rosorvation (doss not include Farmington or
Durango). Range Management plans havo boen medo for this on-
tire aroa and ono rencher, controlling somothing over 42,000
acros, has agroed to follow a plan cof doforrod and rotational
grazing ovor the five-yoer poriod of tho agroomont,

Of courss, wo luvc as yot no rasults on those arocas, but
compliarco rocords will bo kopt and wo should have at +tho ond
of the agroomont some vory valuable infermation.

Roaction of Oporatcrs to Managomont.

a, Within tho Rosarvection.

The oxtont or dogroo of cooporation botwoon the Gov-
ornmont end tho Indians in tho land managoment program  should
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bo viowod ontiroly from an ovidoential basis., The attempt to ovael-
uate tho succoss of tho program by rocourse to the porsonal
cpinions of thoso who aro diroctly or indirectly concorned can-
net givo us an adoquato picturo of dovelopments  during  the
past yoar. Ono factor contributing to tho kind of roceptien
givon tho program is that it has boen formulatod with littlo or
no participation by tho Navajos,.

Tho ostablishmont of boundaries fer administrativo
units was ar provod tho 28th of Docomber, 1937, by tho Commis=
sioner of Indian Affairs, Thoso boundarios, which divido tho
Rosorvation aron intc oightoon administrative units, woro do-
signod to facilitato +tho oxocution of tho land managomont pro-
greme In particular thoy pormit tho calculation of carrying
capacity. Thoy aro also designod to pormit tho dovoloymont  of
stock manazomont oporations on a sub-aroa basis.

The Grazing Rejuiuticns prevido that  stock oporators
rosiding in ono loand managemont unit  cannct move thoir stock
into adjacont or othor unitss It is bolioved that this prin-
cipls is gonorally understocd by tho Indians, but +that rights

of rango usoe artodeting tho ostablishmont of those boundarios
froquontly de not coincido with tho prosont administrative
Qro.s. For that rcason a numbor of instances haveo arisen in

which porsens whe fermorly Grazed cvor an aroa which includes
portions of two administrativo units havo boon doclared in tros-
pass sinco the unit in which thoir stock has boon 1listed in -
cluded only & portion of thoir reangs. The fect that a number
of roquosts has boon recoived for adjustmont of unit bouncarioes
indicotos that thoy oaro not ontiroly satisfactcry from  tho
pcint of view cf tho Indians.

Ono of the important cspocts of land mencgomont is tho
roduction of stock %o carrying copacitios. During  tho past

yoar dofinito stops have boon takon to achiove this ob joc=-
tivo. Tho Indian Sorvico initiatod distribution of stock in=-
vontory nntices in sovorel districts, Thoso noticos woro

for tho purpose of vorifying the shocop dip and rcund-up {iguros
socurod in tho past yoar, and to malto such adjustmonts as woro
nocossary, Tho roaotion of the Indians to thoso noticos has
not beon ontiroly faverabloe. In many instencos thoy have ro-
fusod to eccopt tho notices, probobly ascting on tho edvico  of
thoso opposod to tho Govormmont program.

Tho attompt ~vo socure & roduction of horsos by limit-
ing ton to each oporator has boon only partiall; =uccossful and
has mot with considorablo oppositien from the Indians.  Agroo=
nents mado with tho Indians in at lsost two districts, No. 1
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bo viowod ontiroly from an ovideontial basis. The attempt to oval-
uato tho succoss of tho program by rocourso to the porsonal
cpinions of thoso who aro diroctly or indireoctly concorned cen-
net givo us an adoguato picturoc of dovolopmonts  during tho
past yoar. Ono factor contributing to tho kind of rocepticn
givon tho program is that it has boen formulatod with littlo or
no participation by tho Navajos. .

Tho ostablishmont cof boundarioes fer administrativo
units was approved tho 28th of Docowber, 1937, by tho Commis-
sionor of Indian Affa.rs, Thoso Lomndarics, which divido tho

Rosorvation aren into oightoon administrative units, woro  do-
signod to facilitate tho oxocution cof tho land managomont pro-
grem, In particular +thoy permit tho calculation c¢f  carrying
capacity. Thoy aro also designod to pormit tho dovolopmont  of
stock managomont oporations on & sub-aroa basis. ]

Thoe Grazing Rogulaticns previde that  stock oporators
rosiding in ono land managemont unit  cannct move +thoir  stock
into adjacont or othor units. It is boliovod that this prin-
¢iplo is gonecrelly undorstocd by tho Indiens, but that rights

of rango uso antodating tho ostablishmont of those boundariacs
froquontly do net coincido with tho procont administrativo
Qrocs. For that roason a numbor of instancos have arison in

which porsons who formerly grazod ovor an aroa which includes
portions of two administrativo units havo boon doclerod in tros-
pass sinco the unit in which thoir stock has boon 1listed in -
cluded only a portion of thoir rango. The fect that a number
of roquosts has boon recoivod Jfeor adjustmont of unit boundarios
indicatos that thoy aro not ontiroly satisfactory frem  tho
peint cof view cf tho Indians.

Ono of the important aspccts of land manegomont is tho
roduction of stock to carrying copacitios. During tho  past

yoar dofinito stops havc boon taken to achiovo this objoc=
tivo. Tho Indien Sorvice initiatod distribution of stock in=-
vontory notices in sovoral districts, Thoso noticos waro

for tho purpose of vorifying the shecp dip and rcund-up figuros
securod in tho past yoar, and to malze such adjustmonts as woro
nocossary, Tho roaostion of tho Indians to thoso mnoticos has
not beon ontirecly favcrablo. In many instencos thoy have ro-
fusod to eccopt tho noticos, probably acting on the sdvico of
thoso opposed to tho Govornmon® progran.

Tho attompt +to socurc & roduction of horsos by limit-
ing ton to each oporator has boon only partially succossful and
hes mot with considorablo opposition from tho Indians.  Agroo=
nmonts mado with tho Indians in at lonst +two districts, No. 14
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and No, 5, for tho salo of surplus horsos also have boen only
partially succossful. As a rosult of tho opposition to the salo
of horses tho Governmont has institutod soveral cases in  tho
Fodoral Court in an attompt to establish 4its right to rogu =
lato on tho Rosorvation numbors and oporation of stock,.

- In somo aroas tho horso roduction program 1s mooting
with loss opposition, although it is probably incorroct to say
that full oooporation has boon rocoived in any onoc aroa, Tho
attompt to onforco +tho moximum limit ik numbors of stock opora=-
tod by any ono porson will probably await tho outcomo of tho
casos now in court, In any ovent, tho attempt to roduco shoop
and cattlo will probably roceivo moro opposition than has tho
attompt to s0ll oxcoss horsos.

Thoro is considorable difficulty in ovaluating tho
succoss of tho stock managomont program which forms an intd-
gral part of tho whole., As yot it is difficult to dotoermino
th~ amount of native cooporation that has boon achieved in
g soasonal uso of range, tho improvoment of hording pratices,
| the combining of bands, and broeding -.racticos, Tho usc of ap-
‘ provod mothods in tho domonstration arons has apparently not had
an approcinbloe offoct on Indians outside theso aroas. This is
probably duc in part at loast to tho failuro of the Governmont
L & to v dorstand +tho mctivating factors which determine prosont

rango usc and hording mothods. Tho ostablishmont of ram  pos-
’ turos for purposos of rogulating, brooding anc lambing soas~ns
hos produced bonoficinl rosults, but rolativoly fow oporators
whoso bucks worc nct thus sogrogoteod havoe adcptod thoso approved
practicos of thoir cwn eccord.

Tho domonstration arons have not boon complotoly of-
foctivo in showing to tho Indians prcpor methods of stock mane
agoment and tho advontagos of propor steckings Tho  participa-

: tion of tho Indions in tho domonstrotion aroas has boon  gon-
' orally nogligiblo, and the main cdvantapo to thom arisos frem
thoir obsorvation and utilization of such bonoficinl rosults as
; havo boon achioved, Jsoemo plan for socuring groctor activo
participation and undorstanding of mothods and rosults cf tho
domonstration arcas appoars nocosscorye.

It is difficult to assoss tho roasons for tho accep-
tencoe or failure cof accoptanco of varicus aspocts cf the land
i managomont program, This much sooms cloar, howovor, and should
{ bo takon into ocnsidoration, Tho philosophy of tho govornmon=-
tal land managomont program comos from a sophisticatod typo of
i thinking and reoprosonts a cortain point in an historical pro=
: 008S. Tho managomont practicus advecatod by tochnicians aro
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based on experimental evidence in which the conclusions revched
have general applicability, For the technicians and Government
adninistrators who hold the evidential basis as the foundation
for a program, there is no question of the valldity and neces-
sity of the methods and objectives, Anyone who oan vi.ualize
the poccntial beneficial results of the experiments at the Sheep
Breeding Laboratory et Ft. Wingate does not question the impore
tance of this work. The failure has been to impress the people
who are subject to a land management program of the velidity of
an experimental basis for a program of action. This has proba-
! bly been due in large measure to the particular philosophical ba-
' sis of Navajo thinking in which values of community and of fam-
ily play a much greater part in influencing behavior +than do
the experimental pragmatic values of the techniciens. Tho in-
ability of the Govermment +to secure a whole-hearted cooperation
, from the Indians with the program has probably been due largely
] to the failure to understand the motivations in Navajo life and
' to so adjust the procedure that Navajo values would not only
not be violated, but that thoir strength can be directed to  sus-
; taeining an effectivo conservation program,

] Tho minimum ossential of an effective soil conservation
i program is a well developed oducational program for land wman~
! agoment, carriod on contemporaneously with and mado an  intogral
! [ part of land use administration. Both the Extension and Educa=-
% tion Divisions of the Indian Service should be brought to  bear
{

7

9

1

upon the problem of acquainting the Indians with ths basic prin-
ciples and beneficial results of conservative 1land use. During
the year the lLand Monagement Education Division of the Soil Con-
sorvation Service has been discontinued on the Reservation and
2 the function of the section assumed Ly the Indian Service Educa-
,3 tion Division, Every effort should be made %o impress the In-
H dian Service BEducation Division with the importance of this phase
] of their work and to remind it of its obligation to divert avail-
! able funds whenovsr possible to conservation work,

An important element in the opposition to the range
management program on the Reservation  has bsen the interference
of people 1living off the Reservation, That this opposition has
e political aspect cannot be doubted, but the fact that stock
adjustment on the Reservation offers a fertile soil for sowing
seods of discontent is something that must be faced.

b The strongest opposition to the program generated by
i thoso outsido has beon in the northeastern corner of the Reser=-
: vation, In this vicinity a Navajo ex-missionary, supportod by a
whito lewyor, has boen able succossfully to thwart almost ovory
attompt of the Governmont to socuro information or ecooporation

W ey et
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from +the Indians 1living in the area, During thne vear thwse two
individuals have also been able to make their influence felt
throughout the entire Reservation,

Influenced apparently by the success of the opposition
generated in the northeastern area similar opposition has been
developed among the Indians along the southern edge of the Res-
ervation in the vicinity of Helbrooke This opposition is being
aided by a white lawyer in Arizona. Several meetings of +the In-
dians have been held at which the Government has been severely
oriticizsd and the agitation for non-cooperation has been very
strong. The Court cases which ai'e now pending, in which an ate
tempt 1is boing made by legal process to sscurec stock reduction
in the south and westorn parts of theo Roservation, are boing
seized upon by the opposition leadors to cousolidate their po-
sition,

b. Outside the Roservation,

Thore &rc numorous oxamplos of consorvation moasuros
adoptod by oporators on the ranges throughout tho District. For
the most part, thoy arc & rosult of tho Agriculturel Consorvation
Program., Omn rangos oast and adjacent to the Navajo Resorvation
considorablo wator sproading has boon done, and many new stock
tenks aro in ovidonco throughout the aroa. Stockmon are also
showing increased intorest in doforrod grazing and rodont czon-
trol, Many oporators aro inquiring about artificial revogote=
tion of ranges and of abandonod piocos of cultivated land.
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SIGNIFICANT DEVELOPKENTS IN EROSION CONTROL OPERATIONS
OTHER THAN RANGE CONTROL

Revegotation.

The rosults obtoined by artificial revegetation during the
past year heave rsflected the pressure placed upon the work in
the forr of letor and forcod utilization of nursery rooted stock,
This applies principnlly to the woody plantings both on and off

' the Reservation. While it i< too early to make =& definite
stotorent regording survival, it is proboble that o nuch
higher survivel would havo boon obteined had the plaons as de-

% veloped been exccuted without additional pressures.

This past season spocific plans werc mace by plonning
parties in the field, with dotniled planting plans for rooted
stock being dravm up by the Agronomy personncel. The land nan-
ageriont unit surveys includod joint plenting recormendations of
all sections comprising the survey poerty, and it wms upon these
recormmnendations thnt deteiled plens were based. With addition-
¥ sl lebor and nursory stock which hed to be used, plans wore
' rendercd inndequate, and with the lack of trainod  supervision,
; plenting tochnique was fer from satisfectory. During the  past
{ year 815,51 rocted plants wore planted on 1,155.8 acres of the

r‘; 6 Reservation., On arecs off the Roservntion there were plantod
o 13,750 roctod plants covering approximately 2l acres, Tho major-
ﬁ ity of thoso plants wero specios adapted to both crosion control
" and wildlife,

g
% Much of this planting was oxecuted for tho protectionof
: cut banks along both live and dry water coursos, boing confined
b to newly dcposited silt bars. Planting of shrubs and trees for
R N .

g the protcection and pormancnce of crosion control structures, as
b woll ns vindbroek plenting and tho stabilization of wind-eroded
{ ereas, mede up o ninor percentago. Gully planting end  woodlot
planting completod the progroi.

At Loupp, Arizonc, on tho Novnjo Roserwvation 21,250
treos werc planted ns a woodlot to provide donostic fuol for "the
surrounding Indiar population and *o encournge silt doposition on
botton lands flooded by the Little Colorado River.

In future planting, tho dogroe of success can be greatly
incroased through the uso of trained suporvisory porsonnel and
by the reduction of planting stock as covored by previously ap-
provod planting plans, Plans tro being worked out in conjunc-
tion with the nurscrios in order +that rooted stock awnilable
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will be cormensuratec with the District needs as covered by speci-
fic plens,

Flans for ronge reseeding were sulmitted by the Rango
Manogement personnel of sub-watershed survey parties. These plans
worae nade principally where livestook has been reduced to carry-
ing capacity. Much of this type of work has beer done in connec-
tion with contour furrowing which substitutos strip seoding for
solid seeding, or for other broadcast metheds.

Sore progress has been naede in artificially  ravogetating
sproading aroas that heve vory 1little or no plant cover, The
pronounced importenco of s denso vegetativoe cover on vater-
spreading arees, throws revogotation, artifieial and natural,
into a prominent place in our futurc progren.

Acreege and quentitios of socod plantod both on and off the
Kasorvation are as follows:

Rango Soeding

}_\c__rf_:_s_ Founds cf Secd
Cn Reservation 1,170 5,521
Cff Roscrvetion _ Ls 2h1
Totals 1,215 5,762

Gully Flanting (Scoding)

On Rescrvation 663,915 sq. yds. L,302
0ff Rescrvntion L,8,400 sq. yds. 330
Totels 712,315 sq. yds. L,6%2
or
147 acres

Contcur Furroving

On Rosorvotion 2,319 6,792
Off Rosorvotion 2,387 1,566
Totels L,706 8,358
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Rovegetation

Acras Pounds gz.Seod

On Reservntion 1 81

Highway Planting

On Reservation 20 150

trroyo Trentnent.

Arroyos can be roughly divided into two classes for pur-
poses of treatment.

The first includes the lerge or nain walley arroyos with
1 o rclatively flat grado {belov: one per cont). The truo type of
this class is doep (over 15 feet) eand nurrow, and zigzags down
the wide valley floors of the choicest drainage basins.

The other cless is ropresonted by thet system of smaller
; gullies found in tho +tributary valleys or uppcr wontorshed arees.
liithin the Navnjo District such arroyos are inmumerable, which

;

§ , fact alone tells us that any program of nechanicel treatment
3 o laid out for this class can meke very little practicel im-
g pression frem a district-wide basis., Wo do not anticipate

conpletely oxcluding +this class of arroyos from a rnechanical
troatnent program.

RN IR A

The Grllup wrtershed is en outstonding exanple where ar-
royo treatmont on {his sccond class of arroyos should be in-
cluded in any conscrvetion vlans for the arca. Vherever pro-
perty values are high or imponding daage to inmprovonents is
groat, treatrent of the small arroyos included in or contri-
buting to dnnaged arons can oasily be justified. Included
, within the demonstration areas and at Mexican Springs ere ex-
1 amples of arroyo treatment  which con be successfully applied
to similar arens in the Gallup wantorshod,

AN T TR , T R W YR A AT R

Where brush ond rock erc availablo a rolatively cheap but
successful type of arroyo checks and stabilizers cen beo con-
structed.  The Klogotoh Demonstration Area has specinlized in
that treatmont. (ne noticooble dovelcpmont in this  type of
treatmont 1is thc scattering of the brush within the arroyo for
gtretchos of 25, 50, or oven 100 fcet, rather than the  bunching
of it at one plrce. The wrter flows through the brush at a re-
tarded velocity, preventing cutting and increasing silting., The

e e
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flagstone check dams so prominently displayed at Mariano Lake
Demonstration Area are very effective. They arc constructed as
low (1*' to 2') rock bulkhecds fram flat rocks placed on  edge
across the arroyo. Two or morc rows plcced together with joints
broken effect a rothor tight dem. After e dom is silted up-
stream it cen be rcised by the orisinal proccss of adding &no-
thor row or two of flat rocks. #{ter four years in opcration
trese doms ero holding up remarkably well end aro recommended
where unusur.l ciccumstances Justify smell arroyo trontment.

At Mexican Springs nre locuted good cxamples of rough
rock masorry structuros designed to stanbilize and resilt ugly
arroyos in mrrow valleys where no other type of treatment is

possible, Applicetion of this type con well be mads whero  the
cost item is not so important os reclaiming the damnged area.

As indicnted by tho discussion nbovo end froa the analysis
given in 1lest year's roport, smell check dems, gully plugs and
related treontmont <o not have an importent placoe in our future
progrem of arroyo trcatment oxcopt on specinl areas.

¥ater Spreading.

Comploto divorsioa from arroyos %o suitable spreading
grounds has shown thet this practice must be underteken with
caution, Sproading grourids must bo adequeto to take core of
the meximum flow, or prcvisions must be made to roturn surplus
weter to the arroyo without erosion damnge. Spreoading devicss
must insure a proper distribution of the vmter ovor the spread-
ing ground. Excossive volocities on spronding grounds must Dbe
avoidod. Ueturally spreoading grounds are iimited to  relative-
ly flet slopes whore a large volume of water is to be hendled.

At Moxican Springs Doronstration Arca some woter sprending
projeccts have boen in operction for soveral yenrs. Euch year
cortrin adjustment in structures hove bocn mede to irprove the
operation, At the lower sprecding aren on Moxicen Springs Wash
additional s-reading areas have bsen made aveilable in  order
to overcome the difficulty oncountored last suwamer with nore
wator than could bo hcndlod on tho spr ading grounds,

At Stoambort Duronstration Area sovornl now spronding erc-
es hove boon put into opcration this fiseal year with very en-
couraging rosults. Although rogular storms hit the arec dur-
ing Auzust, Scptusbor, and Cetobor, very 1little water ran off
the aren where in formor ycers prrcticelly evory storm of any
sizo sont ~ flesh flood through nnd out of the aron.
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In the Tolanl Lekes district last swmer?!s water spreading
resulted 1in & remarikable growth on the sacaton flats. The area
proved to be a favorite grezing ground for the stock (horses,
cattle, and sheep) of Unit-5. During the late winter and early
spring +the area was literally "alive" with stock.

Outside the Reservation the water spreading structures av
- the Westbr -o): Ranch will be watched with much interest during
the next rainy season to see just how they work and what the

results will bo.

Range Dykes.

Except in leading water to spreading ground, the use of
range dykes has been largely discontinued. Their wuse ir~:lves
& potential erosion hazard of concentrated runoff suddenly re =~
leased because of failure,

Contour Furrows.

y In southwestern United States climatic and soil condi-
tions are such that erosion makes rapid inroads, With the rain-
fall distributed over +two short periods and much of it in  the
form of torrential reins, +‘here results excessive surface run-
off and soil destruction, The misuse of range land has resulted
i in large areas . being tecally denuded of vegetative cover, or,
: at best, but sparsely covered with palatable and mnon-palatable
4 grassas and weeds, .

P

In an effort to retard this excessive runoff and to reha-
bilitate thesse range lands, both naturally and by the artifi-
cial introduction of species  for seed dissemination, range fur-
rowing has been initiatod,

By developing equipment of low cost coeration, furrowing on
contour and seeding have been combined in one operation, Since
much of this area best adapted to the use of such equipment,
consists of impermeable alluvial soils, it is necessary that
these soils be broken deeply to allow for water penetration
and rosultant storage. The equipment is designed to make a
furrov eight inches wide. with a subsoil breakage of a foot,
The mechine  is oquippod with & compressor and seodor, which,
whon the operation is complote, forms a furrow of from four
to six inches desp and scodod on the sides,

Thero have beon approximately 1,793 acres troeatcd to
contour furrovs this yoar.

CV-6417-201



Contour furrowing demonstrations have besn carried out on
various types of range land, and though the ranchers are greatly
interested to see +the results of this work, sufficient time has
not elapsed to show any definite resultis.

Water Detentione.

- - Water detention has been effected on a very limited scale.
While water detention structures have a very definite and
valuable function to perform, their use has been avoided until
sometina in the future since at present the silt problem is
such that the reservoir capucities would soon  become so dime
inished that thoir effectiveness would bs appreciably reduced,

Othor Erosion Control Measures,

Erosion Control on Agricultural Lands., Muany ferming areas
in the Navajo District are leccated in alluvial vnlloys, and oc-
cupy those parts of tho valley floor not cut up by an arrcyo.
The presenco of tho arroyo (and it is usually thore) creatos an
eddod orosion hezard, espocially if irrigation farming is prac-
ticod, Wator from the farms has a natural tondoncy <to flow off
tho fislds over tho stoep banks into tho arroyo, thoroby start-
1 ing tributary gullios eating back into the farm lend. Protoction

A

@ dykos parallol to and fifty foot or so back from tie bank of the

’ main arroyo afford securit;- frru this type of erosion by direct-

1 ing this wasto wator +to points whoro no damago will occur. At
: tho Dennchotso c¢coporativo projuct, vory commondable work of this
3 kind has rocontly boon complotod by the Servico, Among othor
projocts of similar naturc sheuld be mentionod tho ono at Wator-

§ flow, Now Mexico, o cooperativo projoct outside tho Rosorvation,

5 Another common orosion hezard oncountorod in +tho Navajo
' District is that from flash floods from drainage aroas adjacent
to and abovo tho farms. Protoction from this denger is gonorally
provided by intorcopting channels and carth dykos, dirocting
the water to some side chanmol for disposal away from tho farm
land, At tho Donoy Park cooperative aroa it was nooossary to
adopt this moans for protecting tho farm land from runoff weter
fram highor up the slopo.

LR Ly

o=

Contour farming, torracing, and rolated lend layouts eand
farm practicos thet havo boon so much in the limolight during
| : tho past fow yoars, havo como about in rosponso to tho groat
el nood of orosion control on the dry farm arcass Tho Navajo Dise
| triet has o nwor of projocts of this naturo Both within tho
Roservation and on the outsido,
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Bank Protoction as Rolatod to Agriculturcl Lands. Tho most
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important erosion hazard in;many farming distriocts adjacent to cur
main rivers or large tributaries 1s the tendency of the main
stream to bank-cut into the valuable farm land, On the Navajo
District +this conditiom 1s becoming very critical along the San
Juan River and its main tributaries. The damage 1is causec by
the high spring runoff fram melting snows in the high mountains
of Colorado, High water each spring, mnot in flood proportions,
is a natural and regular occurrence. Upper watershed conserva =
tion measures, such as well managed grazing, et cetera, will not
diminish this spring runoff below a hazardous stage. The problem
of bank protection to preserve theose valuable farm lands stonds
out as a pressing need. A comprohensive program of bank protec~
tion to insure permanoncy of the farm lends is called for. In
a smaller degree, the same situation exists in the Little Colorado
drainage.

Qur Service has coopsrated in several individual holdings
in providing emergency protective measures, Loose rock jetties,
containing from 50 to 100 cubic yards each, have been very effec-
tive as emergency measures on the Fruitland Indian Service Irri-~
gation project, On a tributery stroam at Waterflow an old prac-
tice of the local residents of stringing cottorwood trees, tiod
and anchored with o0ld cable, along the baso of tho eutting bank
has beon renowod end promises to be more offective than ovor, sinco
the mochanical troatmont is supplementod by controlled grazing and
planting. In cooperation with tho Indian Sorvice, sevoral bank
protoction projects for the protection of canals by regular bank
roavotmont of driven woodon piles, moesh wire, and rock fill havo
baon carriod out. A good oxamplo of this kind of bank protoc-
tion is within tho Ganado Domorstration Aroa,

Tho uso of totrahodrons is an offoctive moans of pormanent
bank protection. The lino of totrahodrons is placod in tho
stroam bed fifty or moro feot from the steep bank. They act +to
keep the main current of the stream outside this line, thereby
allowing silting back of the line where the velocity has been
retarded. Later these silt deposits afford a site for plantings
and other revegetation, thus insuring permanent bank protection.,

Silt Retaining Structures. Consideranble thought has been
given to the development of principles as epplied to the mechan-

‘ical treatment of resilting large arroyos,

During the past fow months a now type of structure for the
Navajo District has beon under construction on soveral of the
large muin valleys, washos, or arroyos, The structure is an
ovorpour dem designed to ranise tho stream bed by oasy staged (5!
to 10! for oach stage), allowing for cansidorable silting to take
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upsti eam, Aftor this silting is completed to the crest of tho
first stage or 1ift, the second lift can be constructed. Suffi-
cient stages are added to raise the stream bed to within a ‘fow
feet of the arroyo bank in order to re-esteblish a normal wvalley
waterway in place of the deep arroyo. Sites for these struc~
tures were chosen where the flat valley floor extends out from
the arroyo on one or both sides, to afford a satisfactory sproad-
ing ground for the larger floods.

The dam consists of a railroad rail crib made secure by
driving two rows of rails across the channel, welding horizontal
rails in rows about two feet apart along each of the vertical
lines, and filling the insido space with large rocks. A floxi-
ble concrete mat is provided down-stream to brook tho impact of
the water folling over tho crest., The first stago of throe of
those structuros will bo in oporation during the noxt rainy sea -
son, two on tho Oraibi Wash and one on the Polacca. This type of
structure promiseos much in the way of silt control and increasod
wotor utilization on the flat valley aroas.Toy will be obsorved
carefully for tho noxt yeer or two,

Highway Erosion Control, In ocooporation with the Stato
Highwey Dopartments, two typos of projscts have boen undortakon.
First, whoro erosion control is the main i1doa, and second, whoro
a combination of erosion control and roadside beautification is
sought,

In the first case three phases should be mentiiouned:

1., Erosion control projects to spread and utilire run~
off before it reaches the highway.

2. The construction of drop inlets to road culverts to
prevent headcuts working up-grade froum culverts.

3. The spreading of water below the culverts to pre-
vent gully erosion down-streau,

Several years! experience with this :ype of erosion control
along Highway 89 in the vicinity of Cedar Riige, Arizona, have
shown the value and importance of such wor':, A few miles east
of Gallup, New Mexico, another roadside prcject demonstrates sim=-
ilar treatment combined with planting for -ermanent stabilization.

The results of tho tros planting init'ated two ysars ago on
the highway project near Josoph City, Arizona, on Highwey 66, are
extremoely encouraging, The survival is high with the young trees
making good growth.,
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Wind Erosion Control, Properly managed grazing will have
to bear the main burden % sontrolling wind erosion, In some ca~
ses wind fences are effective in retarding the movement of sand,
In extreme cases total oxclusion of livestock f{rom <the critical
area is necessary until revegetation sews down the soil. At Kaye-
enta, a wind erosion control project, taking in a feeder canal
from diversion to reservoir and the canml fron reservoir to land,

- has, after two seasons! protection, alluwed the reopening of an
irrigation system which for several years had been out of opera-
tion because of the wind-biown sand filling the canals, Execcpt
for same artificial se2:ding and some local blow hole treatment,
fencing for stock exclusion was effective treatment,

Engineering Design.

Engineering Jdesign has taken a more conservative trend, A
careful check is always made to seo that no deoubtful design is ap-
x proved. Improved construction prectices have teen emphasized and
b this precaution, together with more reliable designs, have roduced
structural failures.

‘ A n. . feature in design is the rail and rock crib dam for
; silt retention, discussed under tho heading of "Silt Rotaining

tructuros®,

{

I

i @ (Corowalls are dosigned for oarth structures whoro the char-

l actoristics of tho soil in place at the site or of tho materials

r to be used in tho structure prosont a fniluro hazard., Except in
cases where an impervious foundation exists which will not be sub-

ject to any settlement +the rigid type of corewall has beon dis-

continued. It has been abandoned in favor of a flexible type of

corewall made from burlap impregnated with asphalt,

Types of Equipment.

Confronted Yv the need for a machine capable in one opera-
tior of making at lowv cost a small deep furrow, seeded and com-
prcted, the Districi: personnel undertood to develop suitable
equipment,

Lk,

ihe original machine was built from ean old, discarded,
sin_  tottom lister chassis and beam. The mold boards and point
were . vod and replaced with a heavy six-inch duck foot. In
general ., axnce the resulting subsoiler resembled the "stinge:"
commonly us.  « chisel work., Immediately in front~of the "s*ing~
er" a rolling *or, mado from an old circular saw, was attached
to the machine, This cutter in operation makes a olean cut, rea-
ther than tearing 1  sod or brush, theroby making it possible for
the "stinger" to follo with the least disturbanco possible to any
vegotation present,

ot LK e o e

o P

e

e L iz

CV-6417-201 NNO002720



u N
- ~ Al 31 (S At
K,

‘ Following the "stingor" and attached to the plow beam is a
steel wheel filled with concrsts and shaped to fit +the furrow in
which it follows. This wheel weighs approximately four hundred
poundse and compresses the seed into the sides of tho furrow. The
seeding attachment 1s pgecred to the large weizghied wheot-

The desircblie features of {his machine rre as foliows:
l. Low cost operatioa,
2. Flexibility of use, making it adanteble to all or -
dinary conditionms,
3. Creation of a furrww ccpable of incrersing weter
penesration and storags sbove the ordinavy class ol
equipment,
L. Simplification of operation in that everything is
done in one operection,
; 5« Formation of natural seed bed, increasing possible
) gormination and establishment of sesd.
i
i 6. Sowing and compressing of the seed on the sidss of
h the furrow instead of the bottom, theroby lessening
QV tho dongor of covorage by silt and blow sande

7« Furrows proventing diroct runoff, meking availablo
additional moisturo for existent vegetation in and
adjacent to . - furrow,

o I T e T

Other Typas of Equipmont, Othor types of oquipment used
aro piledrivors, powor shovels, gnsolino cletrac tractors, Dicsel
caterpillar tractors, sheoepsfoot rollers, carryalls, whool scra-
pors, horso-drawn frosnos, and slips,

While horso~drawn equipmont and the smaller power equipmont
have a dofinite placc in constructiva, the hoavier machinery can
gonorally bo usod to bost advantage on mosc of our eartiwork jobs,
The carryall could be used more widely than at present and wnit
costs reduced considerably. They are of particular value here
in this area where tho soils are often very spotted and suite
able soils for construction often have to be hauled (nnsiderable
distances, distances not great enough, however, to warrant +the
use of  ‘trucks, Also, &s a rule, +the suitable soil occurs in
a fairly shallow surface layer which can best be handled in & car=-

ryall or wheel scraper.

T R T T R
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Soils Analysis for Structures.

The construction program has created an additionel load on
the Soils Laboratory in soils analysis, but with the recently ap-
pointed persommel it is felt that the work can be kept wup to date.

- The following tabulation shows the number and types of an-
alyses performed during the fiscal yoar 193%7-1938:
No, of
Samples Type of Analysis
3135 Total Soil Samples '
90 Total Water Samples Anealyzed
| 116 Dams, Dykes, and Reservoir Sites Semplod
! Soil Annlysis
i 1830 Pipetto Mochanical Analysis
| 1830 Pipette Dispersion Analysis
} 322 Hydrameter Mechanical Analysis
1806 Total Salt by Bridge
1800 Qualitative Na,C
300 Quantitative Nao
& 330 Vater Holding Capacity
| 196 Total Gravel Determination
f 30 Total Quantitative Salt of Soil Extracts
22 Sand Analysis for Concrete
1 Laboratory analyses which have been added to the routine
1 work in the past year are as follows:
. 1. Determination of particle sizes of sands end.gravels
for cement mistures. These analyses have been re-
] : quested by the engineers for construction purposes and

the data reported to them is reported according +to the
3 Bureau of Public Roads specifications,

1 2., Soil analyses for determining the proper misture of
; soils and sands to bo used with an asphaltic emulsion
4 stabilizer.

Quantitative and qualitative analyses determine the
organic content of waters as a basis of elassification
for damestic, stock, and irrigation use.

N
[

Interpretations of laboratory soil analysis data are used
in meking recommendations for the suitability of soils for the
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‘ construction of earth dems and other structural purposes, develop-
ment of agricultural lands, location of water spreading arens, and
the olassification of soils for soil survey purposes. Also, with-
in the past year, the laboratory has added the interpretction of
mechanical and dispersion anslysis so that recommendations mey be
made &s to the suitability of soils for contour furrowing and

chiselinge

W
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SPECIAL REFTRINCE TO PROGRTSS AND

DEVRLCPMENT OF WORK ON FARM LAND

Agronomic Situation and Development

o

’ of New Farm Land on the Reservation

Agronomic Situation and Treatment of
Farm Land off the Reservation
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SPECIAL REFERENCE TO FROGRESS AND DEVELOFPMENT
OF WORK ON FARN LAND

Agronomic Situation and Development of New Farm Land on
The Reservation.

Work within the Reservation boundaries oonsists primarily
of the _atr-duction through demonstrations and field supervision,
and in cooperation with other Government agencies,of soil conserv-
ing farm practices. Considerable progress has been made in cor=-
recting questionable farm practices,

Recommended practices on the Reservation for irrigated
lands are as follows:

1, All the agricultural lands, to +he extent of the water
available, should be put under cultivation, bdbut care
should be taken that excossive grades be eliminated.

2. It is recommended in the case of new storage Reser-
voirs that ditches bo constructed by the operators,but
no new land be cloared or broken until there is water
immediately available for direct appliceticn  to the
ground that has been prepared for irrigation.

3, Furrow irrigation is preferable %o flooding, espacially,
as is so often the case, if there is & shortage of wa-
ter. This type of irrigation should be used in orchard
irrigetion, even though slopes are excessive. There
should be little denger from erosion with a controlled
water supply at the head ditch.

During this fiscal year 593 acres have been subjugated by
other governmental agencies and have followed  Soil Conservation
Service recommendations and procedure. The result is several
hundred acres of erosion-fres land for allocation t¢ noedy In-
dian familiaes,.

Rocommonded Erosion Control Measures on Dry Farms for tho
Rcservation. Tho construobion of 1evol Terraces on orosive slopcs
1s recommondod both as a wuter conservation and erosion control
moasuro in cortein spocific casos, The terraces rocommondod &re
wido base, with onds opon or closed as tho condition  justifies.
Thoso terracos aro planted to cover crop for a poriod of twe
yoars to provide protoction whiloc tho torraces aere sottluing.
It may bo desirable for tho torracos to romein in covar indifi-
nitely as & procautionary strip condition.
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Twonty-twc acres ¢f teorracos worc censtructod in ccopera-
tien with on Indian farmor fcr demonstrstion purposos.

, Undor many conditions strip cropping is dosirable and an
offoctive sheet orcsicn preventive. Native grasses, permanent
pasture grass mixtures end small grains are effective eond recom-
mended in specific cases,

Contcur cultivation is recommended in all field crop culti-
vation practice undor dry farm conditions. The practice of con-
tcur listing for row crcps is given major consideration, and tho
intreduction of additional scil-saving equipment of simplo design
is boing encouraged.

Thoe introduction of erosion~resisting crops to roplacc non-
orosion resisting crops now growm is being encouraged.

The wetorshed above £11 farra land should heve controlled
grazing to prevent damage by runoff to the egriculturcl land.

Agrononic Situetion cnd Trontment of Form Land off the Reservetion

Progress and Dovolopment of Work on Farm Lands. The agro-
nomic werk outside the Navajo Hoservetion bounderios has becen
mainly confined to the San Juan drainsge in tho vicinity of Far-
nington and ¥rterflow in New Mexico, ond Red Mesa, Chramo, and
Durcngo, in Colorado. During tho yoor there have been 1370 ferm
acres under ogreoment.

Crop rotetions have been introduced +to insurc maintenance
of soil fertility, provont erocsion, control pests, insure on
econonic unit, cnd provide a balenced five-year. progran which
may be extended for an indefinite time.

The revision ond improvoment of irrigatien systoms to ro-~
duce ercsion, incroaso the duty of water, facilitato handling of
wator without crusing orosion, &nd help oliminato the  oventunl
nocessity of drainago, has boen initiated by many cooperatcrs on
the basis of our plans ond rocommendations,

The introduction of adaptod spocies of plants for erosion
control and increased productivity has provided an increcsc of
supplonental feeds, thus relievin; tho pressure on range lands.

Contour farming and strip cropping have beon introduced
for ercsion control cnd moisture conservation., Contour farming
he.s been initicted on 154 ecres of farm land,
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The introduction of chiseling, cultivation of perennial
orops, renovation of grasses, was made to conserve soil and
moisture by allowing greater penetration” and to insure maximum
returns of production.

New practices of planting, such as modified contour or-
chards, allowing irrigation on a proper grade, and green manure
crops planted between corn rows for use the following spring
were introduced,

Commercial fertilizers were used by cooperators where
practical, and more attention was given the proper distribution
of barnyard manure to improve soil structure, thus reducing
erosion by greatsr moisture penetration.

Conversion of steep lands to permanent sod cover has
been effected, This necessitatos su’table pasture mixtures that
will control erosion., Two hundrod and ninoty acres were conver-
ted to permenont pastura.

CV-6417-201
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DEVELOPMENT AND CHANGES IN DISTRICT ORGANIZATION

With the earlier objoctives of tho Novajo District remein-

ing substontinlly unchangod end the District plan of attack on a

wetershed basis still prevailing, thc organization, to offcet

such purposos, hts romained relatively stable during the  current

- year. A few generel tondencies, howover, coincident with progross
and development of the progrom are worthy of noto.

As practicelly all surveys hove boon completed and unit
plans prepared for tho portion of the District lying within the
. Navnjo Reservetion, there has been & portial ond graducal with-
! drawnl of all types of activity fre: this area, with an nccompony-
ing modificetion of tho plan in offoct 1lest yeer for the admini-
strotion of the Land Managument progren on the Resorvation.

The gronter part of the administration of the Land 'anago-
, ment program has been turned over to the United States  Indinn
[ Service, elthough a strong representation of Soil Conserwvation
Service technical, administrative, nnd oporations personncl has

A been nssigned to such activity under the guidence of the Diiazctor
y of Land Nanagement, The Service is represontod on the Director's
' staff for administrativo control of personncl assigned to this re-

& tivity cnd to assist in the clearance of routine matters.

With the consolidetion of all District staff members [k 7
f2 the Grllup héadquarters now going on, & strong subordinate, rd-
ministrative, planning, ond operations group is being set up for
the Reservation as a unit to carry on the work in such area,.

A Therc has boen a tendency this year toward the breaking
t down of strictly technical staff lines, oxcept for section hecds
g end their immedinte assistents, and an nccelernted organization
k. on horizontal lines for better functioning of plenning parties.
With the warious lsads retaining tochnical control of their reprec-
';-’7: sentotives on tho four pertiocs organizod, the administrative con-
¥ trol of those oporating units has been simplified &and decentrol-
: ized. Material cuts in trovel oxpense and time have presented
themselves as definite future developmonts. Tho pormancnt  freome
work of onch technicnl soction hes thercofore been molded,not only
on the basis oi' tho individual noed of the particular scetion but
on the integrotion of such secction with tho othor various brenchos
supplying porsonnel for tho planning party units.

e

With thoe proparation of nore accurete and deteilod  plans
beforc boing turned over to oporations greups for oxecution, thero
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has beon developed & flexible construction unit whose hondling of
assignmonts becomes more deliberate and ocqnomicel as time pro-
gresses. Suporvisory personnel has been decrensod and decontral-
ized for a more steady and officient prosccution of the construc-
tion work,

The incroc.sed uso of mochenical eoquipment has added to the
skillod labor positions necossary to operato such machinery but,
duc to incrensed efficiency, wunit costs have boon lowered and a
bettor quality of work accomplished without any material changes
in supervisory arrangomonts. There have beon developed in  the
construction unit two dofinitely defined positions to provide ade-
quatc assistance to the head of the unit. Duc to tho largo ter-
ritory covered by tho District, s general assistant has baon
designated for overall suporvisory purposes. Thoro has also been
established tho position of Foroman Automobile Mechanic for the
purpose of relieving the hcad of Construction Operations of  de-
teiled work in connection with the purchase, distribution, mein-
tenance, repair, and condommation of trensportation and con~
struction ecuipment and the development of special construction o
quipnent,

Early in tho year thorc was esteblished for trial purposes
the position of Assistant to the District Mannger. By relieving
thoe District Xanoger of the burdensome detail of administrative
matters and assuming moroe cor less full control of operations acti-
vities, the District Mannger has boen afforded more time and op-
portunity to perforr his true function und nt the same time the
integroted operation of all activities has been continucd by

"clenrance through one administrative offica.

During the current year thore has also boen established o
District Personnel office. By relioving tb~ District Manager cf
adninistrotive detail in this connection and fixing certein defi-
nite responsibilitios on the Forsonnel Section as an integral and
independont unit directly responsible to the District Manager, =«
better relationship for the transaction of ell porsommel matters
hos boen established and maintained.

With adoqunte provision made for all essential functions,
it is anticipated and hoped that all occasion for organization and
ro-.rganizaticn is past,
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BRIEF DESCRIFTION OF NEVI WORK AREAS

Approval of the onlarged Navajo Distriet boundary on Sep-
tembor 7, 1937, and definite clocrance for securing formnl cooper-
otive agroemeonts in Now Mexico, nade cvailable to soil conserva-
tion activities an additionnl arsa cf near 12,000,000 acres  out-

- side of the Nawnjo Reservation,

Two ma jor wntershods are found within the aroe; namely, the
San Juon and Little Colorado. Watershed surveys are at  prosont
boing conducted on theso two drainngos and upon their conpletion,
eritical areas or sub-wntershed units will bo designated and fu-
ture work laid out on carefully established priorities. The con-
plicated land status south of the San Juan River mnkes it extreme-
: ly difficult in this area to arrange work according to critierl
k ereas or sub-watershod units. Almost one~half of tho total acronge
4 is included in tho proposed Nawvnjo Resorwetion Extension, and it
is the policy o¢f the Division of Grazing to cllocnte lends under
their jurisdiction within this proposed oxtension for a periocd of
one year only., This land occurs in such chockerboarded  fashion
& throughout tho arean and within +tho proposod oxtension that it is
almost inpossible to find an operator who actually controls all

L e e

tho land he is using, A few locel nreas have been fairly woll
o blockod out through a system of oxchangoe betweer the Governnont
N 0 and the Senta Fo Pncific Reilwny.

Kf}_; To rore cloarly doseribe the eroas involved, the two major
: watorsheds will bo discussod separately by sub-units, The aren
south of the San Juan River, as discussod horo, (oxcluding the
Nawvnjo Reservation) inclucdes =nll the nren betweon the eastern
boundary of the Navajo Roservation and the Continental Divide and
extonds from the San Juan Rivor south to a few miles north of
Thoreau, New Moxico, The aroe has four principal sub-vmtorsheds ;
nonely:

Chaco 1,300,000 acros
Lergo 1,100,000 *
Sen Juan 150,000 "
I Jare Lso,000 "

The total acreange involved is approxirately 3,000,000 aaes.
Erosion conditions areo fror nodorate to sovere over the oentire
area, with the nost eritical points locatod prineipally in arens
of complicated land status, In othor words, where oporators have
definite control over tho land, it is found tc be in scmewhat bet-
ter condition both .rom an erosion end vogotative standpoint, The
sub-wotorsheds are sll very sirilar in uso, grazing of 1livestook
being the principal use made of the entire watershed,
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Alnost the entire south half of this watershed with the ex-
ception of the Choco sub-watershed, is included in the Proposed
Navajo Resorwvntion Extension, and no attempt hes been 1nede to
start conservation work, The north half of the aren includes a
large portion »f the Division of Grazing lands which were only re-
cently allocated, Afctunl work on formal cooperative agreements

. wos not started until January 1938,

Chaco Sub-watershed. Two cooperntive agreerents have oeen
written and approved <o date. Both are located on the Ximezols

f drainnge which is a major tributary of the Checo sub-vwmiershed

. unit of the San Juon River Wotershed., Soveral factcrs influenced

‘ the seloction of this drainnge: (1) becouse of its importance as
¢ o watershed, ond tho adwanced stago of the erosion; (2) bocause it

‘ lies outside tho Proposod hoservation Extension and it is possible

to get cooperators who owmn or control the entire area usod.

The total area covored by thoese agrocoments is approximatel
65,000 acres, one ranch of 22,801 acres, the other of L2, 2
acres.,

Treatment consisted cf:

t. Stoclzing to carrying capacity.
@ 2. Soasonnl uso of certain areans,

3. Stock woter dovelopments.

L. Weter sproading.

5. Contcur furrowing and secding.,

6. Retiremont of snell orees fror grezing for the timc
necaossary tc bring about revogetatiocn,

7. Stroem bod fencing on? corbinotion ercsion control
end wildlife plenting.

8. Treatnont of old and now reads to provent continuer
and additionel cutting.

The areas north of thoe San Juan River and within the now
District boundnries, hold  the majority of our now work oreas,
The aren as a whole co:prisos sorme four and onc~helf nillion ncros
lying in the drain&ges of tho La Plata Rivor, finiras Riwver, Yino
River, Newe jo River, and Shunwey Viash, all tributaries to the San
Jucn Rivor.

The status cof this aron conperos in complications with tho
areas south with reger? to ublic Domain, Feder:.1 and State lands,
It hes boen possible, however, to block out various portions of it
os o starting ploce with the watershed problem ever in mind.

For grenter clarifiention the conmpesito oree is divided in-
to smallor units, upon which vork has beoen oxecutsed or is boing
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plenned, as follows:

Rod Mosn, Tho Red Mesa area 3is located in the southwest

corner of Colorado on tho Las Plata River. tributary to the San
Juan, The slevation is approxinately

averaging 16 to 18 inches,
the growing season averages 109 to 115 dnys.

7,000 feet; precipitation
According to best avanilable records

Industry in this area is confined almost entirely to eg-
riculture and livestock production, Much of the feming is cor-
ried out on a dry farming basis, however, in years of normal pre-
cipitation irrigation water is available during the spring to
many of the fnrms located near the upper end of the mesa. ‘the
major portion of the lend is in private ownership.

The noti e vegetative cover of tho non-cultivated areas
consists principally of sogebrush and pinon-juniper,which is uti-
lized for grozing ond as a source of fuel and fence posts.

In génoral, erosion within this aren waries from s8light
to noderote, howsver, in locnlized aroas erosion has reached a
serious stage. Throughout the aren a potential erosion hazard
exists which can be allevinted through propor land use proactices.

The proposed progran of the Soil Conservatien Service for
this area has to date been linited to a policy of extending only
technical assistanco to cooperative farmers. Although activity of
this Service has Beon lirnited to tho Red Mesa aron it is proposed

that the entire aroa will ovonturlly bo included in our coopera-
tivo progrom.

To date only two farms have boen surveyed end planncd by
the Service, however, the form owners within tho area heve
shown much interest in our progrem and sctivities,

Ia Plpta., The la Plata area is also locatoed on the ILa
Plate River but is situated in northwestern New Mexico ap-
proximately 15 miles to the south of the Red Mesa arean, The ele-
vation is between 5,500 and 6,000 feet; annual procipitation ave-
eraoges between seven and nine inches. The growing season ave

eragaes about 130 days.

Livestock and crop production are the principal occupa-
tions of the community, Farming is depondent almost entirely up-
on irrigation, the La Plnta River being tho sourco of supply of
wotor. The agricultural lands are entirely in priwvnte ovmershin
Ovmership of the range land is variod, much of the aren being
Public Domain with snaller arens of State and priwvatoly owned

tracts scatterod throughout.
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The native cover of the non-cultivoted londs consists prin-
cipally of sagebrush and pinon-juniper, These lands are utilized
for grozing and post and fuel production. Sovere over-use of mnuch
of the range aron has resulted in serious erosion. Erosion on
noany of the cultivated arens is also reaching a serious stage due
to improper cultural and irrigation practices.

It is proposed that the entire La Plata drainage basin will
eventurlly be included in a unified progrou: set up on o watershed
besis, and the seloction of work anreas along the dreainage syste.-
is aimed toward this end,

Two forms located in this area aro now under agreenent. CCC
labor is being used to effect the work program. These two fornms
have a total of npproximately 8,400 neres within the vatershed of
the La Plata River. The land owners and opercntors have shovn much
interest im our progrom and activities and ns rapidly as possible
the frums will be coversd by cooperctive agroemants.

Woterflow, The Waterflow aren is situnted in northwestern
New Mexico on tho Shumway Arroyo, tributary to the San Juan Rivor,
adjacuuc to and to the west of the La FPlata area.

The elevntion is approxinately L,B800 feet; annunl precipi-
tation averages botween six and nine inches. The growing season
is about 150 days.

Furming, fruit growing and livestock production aic the
most important industrie.. Farming and fruit production are con-
fined to the lower portion of the drainan~e beasin where the 1land
can be irrigated frum tho San Juan River, The upper dreinage be-
sin of the Shumway is used ontirely for gran-ing purposes, The
agricultural lands are entirely in privnte ownership while  the
renge lands eare divided betweon Federal, State, and priwte in-
terosts,

Vegotative cover of the uppor watershed consists of pinon-
juniper and sagebrush with rather extensive arcas of grass land
located in the central section of the drainege barin, Overgrazing
of the range lands has resulted in serious sheet and gully erosion
over much of the upper portion of the basin and tho incressed run-
off has caused ' rious damage to the wvalu.ble farm lands located
near the lower und of tho dreainapc. Inproper tillage and irriga-
tion practices have also contributed to the erosion damage  suf-
fered by tho farms,

The Soil Consorvation Service has initinted a cooperative
program in this area wusing local labor to effect the construction
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phases of the progrem, Activities in this area were started late
this yecr and little progress can be reported to dnto.One fom
has been placed under agrecitont anrd work completod. It is pro-
posad ‘thot the progrom will be oxtended <+o incluae tho entire
drainage basin.

Ch.omo. The Chroro aron is situated on the Nawnjo River,
tributery %o thr San Juan, and lies adjacont to the continentel
divide in tho northoast corner of the Neawnjo District. The oleva-
tion in this aron rangos from 7,500 feet to 10,000 feet, with
higher penks of the mountnins extendirg to 12,000 feot ond 0.
bove. The area is typicel of tho higher wnlleys along the mncorth-
oern portion of the District,

The growing secson is short and annual precipitation ev-

orngoes about 2 inches, much of which falls during the winter
nonths,

Livestocl production is the najor enterprise in thic
area, Feed crops are procducod for local winter use and very lit-
tle groin or other cash crops are growvn. Irrigation weter from

the Navejo River is used on rwuch of the cultiveted and nmative ne-
ndow land.

The l2nd is divided among Fedoral, Stete and priwmte  ow-
nership, The upper wntershed is all within the National Forest.
State lands comprisc & rolativoly small portion of the croe.,

To dnto the wotershed surveys on the Nevajo River haove
not been noade and therefore nc definite progran has bren Fro-
posed for this area. The Planning Party is, howover, concucting a
demonstration in this area. The Soil Conservation Service will
furnish only technical assistence and tho plan will be effected
by the cooperator.

Ignacio. The Ignncio work arsa is loented cn Spring
Creek, tributery to Pine River which in turn flews into the Son
Juan, The olevation is about 6,500 feet; ammunl precipitotion is
approxinately 17 inches, The growing season averazes about 145
days.,

Crop production and the raising of livestock ere tho mo-
jor sources of income, Studies indicate thet only about 20 per
cent of thoe crops are narketoed, the romaining 80 por cent being
used for stocl: feed,

The status of ovmership is widoly varied, being dividod
between the Forest Service, Public Domcin, Indien Service, Strte
of Colorndo, nnd privcte ovmers. Approxinmately 75 per cent of
+he agricultural land is privotely owned, the romeining 25 per
cent is range land, ruch of which is controlled by rriveite in-
tarest..
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brush, oak brush,

accelercted erosion,

In order tn osteblish farm demonstrations within tho area,
cooperative agrecments woro secured with seven farm owners.
labor was used to effect the construction phnsos of the program.In
it is planned that the hendwnters of the
Spring Creek drainage, which lie within the National Forest,
be covered by cooperative agrecment as soon as certain land ex-
changes can be arrangod by the Forest Service.
per watershed hnve been camploted and a rough draft of the plans
Completion of this ngreemont with the Forest Servico
will stinulate ndditional interest on the part of the private own-

addition to theso farms

prepared,

ers.,

Bayfield.
proxinn%e%y 12

elevotion averages oabeut 6,900 feot;
tween 18 and 20 inches,

days.

As

Land ownership
ond private lands,
is nost concerned

prograns,

Erosion conditions
ticularly severe,
soll losses which in numerous cases
to prevont the land boing rendered worthless.

Work within the Bnyfield sren is not as yet under way. How-
covering an erea of
is in +the finnl stages
area will be forthcoming.

ever, an agreenent with the
of soricusly erodod land
Further ngroononts in this

3,918 ncres
preparation.

The predominant native vegototive cover
end pinon=-juniper,
and inproper irrigntion and cultural practices
In certain locnlities both sheet and ully
orosion have reschod particularly severe stages.

consists of sage-
Overgrazing of the
have resulted

Surveys of the u;

» located on Pive River ap-
Ignacio work aren.
annunl precipitation is be-
The rrowing seascn averages 115 to

The Bnylield area
niles to the north of the

in this portion of the District,
production and growing of livestock form the principal indust:ics.
The rmejor portion of the farms are irrigated, dry faming being
confined ¢to the smnll areas situated above the presont ditch sys-
tens and in smalil wvelleys extending back from the nain drainage.

in other araas

is also waried, 1involving Federsl,
The apgricultural area with which the

is alnocet entirely in privato ownership.
areas of Federnl lends, controlled by tho

fer outstanding opprrtuiities

Forest Scorvice also of-
to carry out wc~+hwhile cooperative

of this area
of the aren has suffered
irmediate nction

within portions
Practically the whole
necessitote

are par-

Forost Service

CV-6417-201

NN002737



T T S ———

PP

o S e b

v Y
g

FPESTS)
i

e

S
S
i v i e

TR L.

o
8|

!
o
4

Progress and Status of Work,

In addition +to the abovo mentioned six new areas in which
work has been started during this fiscel yenr, *he Service hes
continued to carry on its cooperriive progran in *hoso areas which
wore elrendy established.

Durcngo. In tho Durango aroa feur new agreenentc have becn
executed since July 1, 1937, which represent o totnl acreage of
7,213 acres of cultiwnted and r~nge lands.

Aztec, The past year has added two new agreemonts to this
area which cover an aren of 2,295 ncres of both cultivnted and
range lands,

Farmington., Fivo new agreements have boen ndded, represe-
nting 8,5%2.5 acros of cultivated and range lands.

In 0ll nreas, a totel of twenty-one agreements and eight
srnendnents have been rritten and approved since July 1, 1937; in-
volving an area of 2,54l ncres. Four additional agrecments ocnd
six additional amendments are in the process of preparation at the
tinc of this report. The surveys are conploted on two more farms
involving 9,320 acres, and surveys havo been started, but to date
are not comploted on five farms involving 19,0L0 acres.

These work areas aro so situcted as to fall in line very
nicely with the Watershed Survey Plan which should be conpleted in
the near future,.

The Red Mesa, Lo Plata, and ¥aterflow areas are .. situated
that they will eventually join, plaocing an exceedingly large se-
ction of northwestern New Mexico nnd southwestern Colorado wundar
so0il and moisture conservation treontment, These areas involve
three different types of agreements, one being Soil Conservation
Servico tochnicanl assistance and cocporator being tho work agensy;
ono Soil Conservation Sorvice technical assistance and CCC os work
agency; and the third, Soil Consorvaticn Scrvice technical  nnd
also Soil Conservation Sorvice labor.

The Ignacio and Bayfield areas occupy irportant positions
in the northwestern portion of the Nawvejo District. Here again
the agreements wary. Some agreements cover the lands of private
owvners, whereas, othor agreemonts are with the U, S, Forest  Ser-
vise and cover work on Forese' lands, 1In theics work areas CCC lo-
bor will be used,

The Chromo area, for the present, will be worked with
agreemcnts covering Soil Conservation Service technical assistence
and the cooperater effecting tho treatnent,
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Ths types of trontment on the San Juan Watershed are even
more varied thon are the typos of agreenents since so many condi-
tions ond situntions mist be taken into oconsideration. Altitudes
range  from L4,500 to 12,000 feet, with annual precipitation fron
ubout six inches to twenty-four inchos and over, with growing sea-
son and tenperatures varying in proportion., Land use on the San
Juan nrea varies from the extromoly small truck gerden and orcherd
- plots through the sections of smell irrigated forms to the large

areas of livestock range, Due to thesc various facters it  is
F evident thet planning of land use 2nd trentment in the different
' work areas necossitates very ceroful study of all conditions ine
i volved in ench particular aresa.

The Planning Party, with offices at Famington, has been
reorganized as a compact planning group supplying work for CCC en-

: rollees ond for Soil Conservation Sorvice lobor in cooparation
® with individual farmers, city organizotions, Stote and Foderal
4 agencios, Members of tho group have undertaken educational work
?: ot neotings of farmers, Chomber of Cornerce and Liont's Club noct-

ings and some of the same type cf work has baen done through  the
% medium of the local proess,

"
4
L
T
.
o
&

; At the inception of the work in the San Juan area it was

4 necossary to contact various individuals +to solicit cooporation

/";;:.f;:' and corsequently the work consisted alnost wholly of demonstrating

“ scil conservation practices on smell and widely scattered forms of

3 such and sundry es could be induced to cooperate. At present, ow-

i ing to the provious denonstrations, it is nct necessary to solicit

: cooporotive wcrk on tho part of the Soil Conservaticu group, it is

; the farrer who does the soliciting., Owing tc this fact the Ser-

! vico is in a better position to choosc such critieal areas eos nay

i be we-kad on & wotershed basis, Althcugh it has not been PoS~

; siblo ut this dete in sll cases to work the wntersheds in o sys-
]
1
!

tometic wny from the head of tho drainage dovmwnrds, nevertholess
all projects have been undertakon with the idea in nind that e=-
o vontually they would tie in with +the broecder progrzm as outline d
i for the control of the numbers of livestock grozing it.
1

It is significant to note wespecially that work is not only
being planned for CCC enrolloes and Soil Conservntion Service
labor te carry out, but plans heve beern prepared on basically so-
5 und land management rrinciples that may be followed out by the
i cooperntor without any other than technical ossistance from  the
Goverment. In ccoporation with tho Scil Conservetion Servico,the
Ferm Securities Board will only moke loans to farmers  deponding
on their willingness to follow out plans made by tho Soil Conser-
vation Servico, Plans have beon cempleted un o project in  corpe
oraticn with the U, S, Fcreost Servico for erosion control measures

-L1-
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and practicos in tho San Juan National Forost, and surveys heve
beon made on anothor projoct in cooporation with the same agoncy.

TABLE SHOYING DISTRIBUTION OF AGREZMENTS BY WORK AREAS, '
SAN JULN DRAINAGE NORTH OF RIM
LS OF JUNE 10, 1938

. Map* Nunmber of Renge and
i Index Location Agroenonts | Cultiwted Other Total
i' 1 Red HMosa 1 153.9 166.1 320,0
' 2 La Plate 1 39.1 1,924.9 |1,96,.0
3 Yatorflow 1 98,7 179.8 277.5
L Chrono 0 0 0 0
5 Ignncio 7 L11,3 527.9 939.2
6 Bnyfielr 0 0 0 0
7 Durenro b 32..8 6,878.2 | 7,213.0
8 Aztec 2 108.0 2,187.0 | 2,295.,0
9 - Famington 5 223,1 8,109.2 | 8,3%2.%
Totals 21 1,368.9 19,973.1 j21,3141.0
i

*Sco Map No, 2, appendod.
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The Little Colorndo Wntershed in Now KHexico includes ell of .
f the aroa scuth of the San Juan tatershed, or a totcl area o4
sone 44,000,000 acres. Two sub-vmtershed units have boen delinan-
tod, nonely:

T —

Thoe Pucrco of the Wost 850,000 acros
: Tho Zuni 3,100,000 "

The Zuni drainage as dosignr.ced here includes sevornl large tribu-
) tarios of the Littlo Colorado which will, no doubt, be broken dovm
i into additional sub-wntershed units by tho Watorshed Survey Farty.

Erosion is probably nmore severe thon in the Son Juan Vator-
shed. The Pucrco drainago is crnsidered onc of the major con-
tributors of silt to tho Little Colorado Rivor.

Grazing is tho principal use ncde of both sub-wotersheds,
although there is considorable ferming around Remah nnd in the
headweters of tho dutria drainngo on tho Zuni Mounteins.,  Ovor-
grazing has boon iost savers in tho Atarque, Two Vells, and Rarch
country of the Zuni sub=-vmtershod, cond on Indian and Public lands
of both sub-wr.ltersheds.

Approxinmately one=fourth of this ares is included in the

0 Froposed Nrvajo Reservetion Extersion end & large aren irmediately
south of Gallup was purchaesed by the Rohabilitation Adninistret-
ien.

Fuerco Sub-wetershed. An agrecnont with the City of Grllup
hos been written and vill be subnmittod for approval upon receipt
of certnin loand oasoments which are being sccured by the City of-
ficinlss This agreomont ccvers about 1,800 cceres, or oll of +the
droinnge knovm as the Little Puerco, which is an importent tribut-
ary of the Fucrco Sub-wetorshod of the Little Colorade.

The type of trectriont will bo:

1. Fencing end conplete exclusion from grozing of
livestock,

2. Contcur furrowing end sccding,

3, Gully plug;ing.

L. Restriction of all cutting in woodland end timber.

No large mechanical structures are to be constructed at thepres-
ent time.

An pgreement with the Fort Wingate Sheep Breeding Lat-
oratory has been w ritten and approved, and work campleted. This
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agreement is, however, somewhat different from the usual formal
cooperative agreement in that it is covered by a Memorandum of Un-
derstanding with the Indian dervice, who, in cooperation with the
Bureau of Animal Industry, have administrative control of the area
by agreement with the U. S, War Department, owners of the land.

A. C, P, Contributions,.

Some difficulty was experienced at the outset in working
out a satisfactory program whereby the cooperators could meke wure
of the monetary paymonts allowed under the Agricultural Conserv:-
tion Progrem, and ut the seme time cooperate with the Soil Conse.~
vation Servico. The result vas that a complete plan of conserva-
tion operations wms made for the ranch and certain projects
included in this plan set aside +to be completed by the cooperator
with only technical assistance from the Soil Conservation Scrvice,
That is, in the case of a stock wator resorvoir, the Soil Conser~
vation Service made the plans and necessary surveys but the coop-
erator did all +the actual construction. In no cese was credit
given to the cooperator for work done under the Agricultural Con-
servation Program.

Several applications have been received from ranchers for
So0il Conservation work., One requost is from a large sheep company
controlling over one-half million acros, lying about equally divi-
ded botwoon the Rio Grande and Navajo Districts, That portion in
tho Novajo Diz+riet holds a key position in the Chaco sub -
wotor-shed of the San Juan, and in both the Puerco and Zuni sub-
water-sheds of tho Little Colorado.

Renchers throughout the ontire area arc anxious to cooper-
ate, and the prospects for a successful Soil Conservation Frogram
aro very good.

CV-6417-201
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5 O COOPERATION WITH OTHER AGENCIES

Construction,

In order that both the United Stntes Indian Servieco ond the A
Soil Conservaticn Sorvico on the Nevojo Reservation might point
- their nctivities +tovmrd tho sanoe objectives, it wns decided that
the United Stotes Indian Service divisions of Irrigation, Roads,
and Civilian Consorvetion Corps, Indian Division, be mado technic-

f ally responsible to a nonber of the Enginoering Division of  the
Soil Conserwntion Service, who would cdvise in the formulation and
exocution of plans cnd work programs, Through this plen it vias

? possible to incorporate so0il conservation prectices in all  con-

struction oactivitices on the Reservation.

To aid these three Indian Service divisions in the fornu~

'é lation of their work programs and plans, tho Soil Corecrvotion
f Service made avnilable the personnel and equipment of the various
! sections of Agronamy, Soils, Engineering, Forestry, etc., to the
? greatest possible extent.
5 The nctivities of the nbove three Indian Service divisions
¢ are briefly swmarized below,
2
) :
; ® Ronds.
i

Very little new Construction wos done during the yoar, due
: to leck of funds, Several timber bridges were built, most  impor-
¥ tant of which was across the Chiu Loe Vash at Many Farnms, which
. resulted in making anccessible throughout the year a large terri-
; tory which formerly hzd been inaccessible throughout the winter

nonths.

Much good work wms accomplished by +the maintenance forces
in thu elimination of concentration of watcr, in the installation
of additional small draincge structures, and the relocation of
short stretches of troublesome road.

Steps forward in general prectice on rond construction and
naintenance include the olimination of rond-side borrow pits, a
provision that no vegotation may be disturbed outside the slopos
of the roadway itself, and the elimination of any structure which
will tond to aggravate tho concontration of droinage.

Ezfisution.

During the past yoar, Irrigation activitios included 1land

CV-6417-201
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subjﬁgation, stock wator naintenance and devolopment, +the con-
struction of diversion and storage dams, and protection work
on nany cannls and laterals. In cooperation with the Soil Con-
servation Service, approxinetely 525 mnjor repairs wore mnade
to water developments over the Rescrvetion, eighteen deep
wells were drillod or revamped, seven concrote end steel tanks
of 8,000 to 12,500 gellons capacity were erected, and eighteen
concrete troughs were built.

Many concrete and masonry drop structures were built in
nein canals, laternls, and wnste ditches, resulting in greatly
improved erosion conditions. In cooperation with the Farn
ranagenent Division, education of the Indian farmers in tho
correct use of water, cropping preoctices, and the planting of
wind-breaks have eliminated a great amcunt of wind end water e-
rosion,

Civilian Conservation Corps = Indian Division.

The Civilian Conservation Corps = indian Division, dur-
ing the past year built or repaired seventy-five stock water
reservoirs, Jdrilledé or improved 105 wells, and developed
thirteen springs on thc Reservation. They nlso completed one
large irrigation preject at Lukachukai, and partially completed
e lorge project at Many Farms, in the Chin Lee Valley.

In cooperation with other Indian Service Divisions
and vith the Soil Conscrvetion Service o consus of non-prod-
uctive range stock wrs taken,

Cther work comploted during the year included truck and
fire treail construction and nmointenance, fire hazardreduction,
fire suppression, telephone 1line construction and nain-
tencnce, fence construction, inscet and rodent control, plant
colleoction and stream-bed planting, bridges, and dwolling con-
siruction for personnel engnged in land use administration. In
cooperation with the Irrigation Division many small irrigation
structures were built or repnired,

Farm Menagement,

Early in tho present fiscal year by & rearrongement  of
the adninistrative set-up the section of Frrm Managoment  wus
orgenized. Feorsonnel from the different depcrtments and di-
visions of the Government operating on the Nawvajo Rosorvation
wero nado available to this soction, Of theo personmel in  the
Farm Managenment section, seven Soil Consorvriion employeos, in-
cluding the section head of Agronomy, wors rade available. Ot-
ner erployees included in Farm }anagenmont are throe fron the
Indien Irrigotion Service, four from the Indian Extension Secr-

3837
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vice, ond one from Indian Educaticn,

Briefly the responsibilities of the section of Farm Manrago-
nent include the improvement of agricultural and irrigation proc-
tices, the inmprovement of" seed through introductinn ond selection,
the protection of agricultural loand from sorious wind aend water
orosion through proper farming rethods, including windbreek plant-
ing and planting of cover crops, the protection of agricultural
land end crops from rodent and insect derage, and the preparction
of crop reports for all divisions requiring such reports,

Sinco this Section wns orgonized after the 1937 crop year
wes well under way many things which were considered a part of the
function of this organization could rot be carriod out last year.
One important piece of work, however, was acccnplished; narely,
the making of the nost conplete and accurate crop report which has
yet boon rade of the production on all irrigetion projects on the
Rescrvation. In addition to this, assistance was given to o great
nany individuals in the handling of their cgricultural operctions
during the latter part of the last growing season.

T

7

i

¥!ith the start of tho 1938 growing senson definito plans
1 were nacde for the introduction of secd in kinds and arounts which
ke wore deened necossary. Secerd distributod by tho Indinn Service  to
Indians on the Resorvotion includad:

totatoos 31,000 pounds
Alfalfe 2,500 "
Octs 3,000 "
Beens 1,800 "

Grrden Seod of
Various Kinds 200 "

Incicns in different scctions of the Resorvetion were
assisted in securing the proper kind of farn equipment including
plows, cultivators, harness, grain drills, rowers, rakes, hny bal-
ors, ¢t cctera, In nddition to assisting individuecl Indions in
their agriculturel work, 565 acres of %Yribel land, which have been
propares for crop production but not yet assigned to Indians, were
seeded to a cover crop in order to protect the land fram erosion
and incidentally produce sone orpganic ictter which will be re-
turned to tho land.

¥ith the anid of contributed laber and some labor furnished

by Govormment ngencies, several small irrigetion projects have
becn rehrbilitated this scason, Some of thosoe projects were  not
operated last year on account of serious wind erosion and other

obstreles which the individunl Indians in an unorganized way wero

A
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not able to overcome.

Rodent and insect control, which is always somewhci of o
problen on snnll Indian fayms, has been rather important this
season. Fiftoen thousand acres of far land lhiave been treated
this season for rodent control mnd 10,000 acres of land have boen
treated for the control of grasshoppers aond cut-worms.

When the Section of Farm Managerent began functioning it
was soon found thet some kind of agricultural organization in the
larger agricultural areas was necoessary for the successful carry-
ing cut of a good ogricultural orogran, In some instnncos a com-
rnunity orgrnization already existing has been roarranged to nore
nearly reet the cgricultural situntion and in other instances it
has been necessary to effoct now organizations. In fivo of the
larger agriculturnl coreas new farm associations heve been set up
and aro functioning very satisfectcrily, and in o number of the
other cormunities the existing orgenizations have been improved
upon and rearranged in order rore adequately to meet the situo-
tion.

Fror: the responso which has been received by the field nen
in Farmn Menegeront it appears that the Farm Manegemont  Section
will be successful in improving agriculturcl condi‘ions and in
protecting wvnluable form lands from thoe rawoges cf wind and water
orosion. The orgnnization is too new +to make any claborate pre-
dictions, but we hope to bo oble to show moro definite and conclu-
sive acconplishments as tiro passcs and wo become better estob-
lished in the agricultural cornunities,
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SIGNIFICANT PROGRESS AND DEVELOPMENT ON SUB-
PROJECT AND CAMP AREAS, BOTH WITHIN
AND WITHOUT FROJECT AREAS

¢
Cooperetion With Research

Evaluation Surveys

Surveys and Plans
Work of the Human Surveys Section
Drainege Demonstrations

. Doney Park, Arizona

Contour Fuvrowing Demonstrations, Arizona
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SIGNIFICANT PROGRESS AND DEVELOPMENT OF SUB-FROJECT AND
CAMP AREAS, BOTH WITHIN AND WITHOUT PROJECT AREAS

R s

Cooperation With Research.

Evaluation surveys and field tests have been carried ca in
- two distinct ways during the past fiscal year, one in cooperation
with the Research Division at the Navajo Experiment Station, and
the other es wvaluation surveys set up on operations work through~
out the District,

On July 1, 1937, The Navaejo Experiment Station was trans-
ferred to the Section of Soil and Water Conservation Experimeant
stations. Under a memorandum of agreement between the Navajo
District and the Navajo Experiment Station, District personnsl
were assigned for the continuance of this work. On April 1, 1638,
the Navajo District assumed direction and control of all field
tests and demonstration work in that area,

e .

4 complete report of all work done under tl.ese agreemonts
was compiled and made availablo to the Navajo Pistrict on May 1,
1938. The following is & brief rosumo of the problems studidd
and the results o:" tho work to date arranged according to project
outline,

x
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Section 1, Project 1, Sub-project A. A study of the ef=-
B fects of livestock concentration around watering places on range
: vegetatiou,

Resvits: There has been a decrease in vegetative cover,
althorigh this decrease is not regular as the distance from the
well increases. Parallel with the decrease in grass cover is an
increase in crown spread of the shrubs present,

An exception to this general trend was noted et Moencopi
where an increase in grass cover and a decrease ir shrub crowm
spread in all but two quadrats is greater than experimental er-
ror, No satisfactory explanation for this discrepancy appears in
the data so far available.

Sub-project B, Range Management Study Plots. The study of
the effects of protection on range lands of the Navajo Reservation

The results of the work to date show an apparent increase
of covor of these plots, Where grazing was light, no significant
differonce between the open and closed plots appeared. The averago
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significant absolute incroase in grass covor of the closed plets
ranges from 1,39 por cont %o 2.85 por cent cover por quadra’.
Theso figurcs roprosent a porcontago incroase taking original ccv-
or as 100 por cont of from 21 por cont to 185 por cont. Ths a™so-
luto ineroaso in opon plot rangos from 1.46 por cont to 5.65 por
cont., With tho oxcoption of the pinon plot, whoro an ineroesc
of 156 plants of orotia lenata por quadrat in tho onclosod plot
(9,000 por cont increasc) was shown, all othor changes in shrub
covor wero small, Changos in tho annual and poromnial forbs all
f011 within tho limits of oxperimontal error.

On tho
slight changos
charting orrore.

cattle wit plots +the data’'collected show  such
to date as to lio entirely within tho 1limits of

Soetion 1, Projoct 1, Sub-precject C, Isolation Transocts. A
study of difforont dogreos of utilization on rango vegetation.

This study was initiatod to dotormine the advisability of
offoring total protoction to rango land up to a poriod of ton
yoars, and to determine the correctness of prosent mothods of
rangc ovaluation now usod by the Soil Conservation Sorvico.

Results obtainod to dato indicato that: wdor the managoed
grazing boing practicod on the Navejo Exporiment Station Area
thore aro fow, if any, differoncos boetween tho opon and tho
closod sections, Howover, in the two transects which aro off +tho
station ani in aroas subjoct to unrostricted grezing thore aro
marked quantitative difforoncos in volumo growth and plant vigor
in favor of the closcd plot,

Soction 1, Projoct 2, Sub-projoct A, This study wos ostabe-
lishod to dotormino tho increaso in so0il moisturo rosulting
from terracos of various vortical intorvals and the offocts of
this moisture on rango vegetation and artificial roscodinge. Tho
data obtainod so far aro still too fow to pormit dofinite conclu-
sions but appoar to bo sufficiont to indicate tronds. For casc of
discussion, thosc have boeen dividod into hoads:

Run-off, Little or no run-off was obsorvod fram
torracod plots at 7,500 feot olevation, During one rain of ap-
proximatoly onc and ono-half "inchos theroc was a littlo run-off
from tho térreced plots at 6,500 feot olovation, Run-off has
usually boeon highor from tho untroated plots <than fram those
which woro soodod but not torracod, At tho 7,500 foot plot tho
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5 seoded and untorracod plot produced more run=off during the cur-
: ront year than did tho untroatod ono. This was probably due to
tho fact that aftor tho first storm, which produced more run~-off
from the untroated plot, livestock was admittod to this area. The
animals ooncentrated on the seed plot, overgrazed and trampled it
heavily.

Soil Moisture. Soil moisture was higher in the terraced
plots than on elther of the unterraced checks. In June soil moise
ture in the unseeded plots, whether terraced or not, wrns slightly
higher than in any of the seeded plots,

Vegetation, Due to changes in personnel, the charting
methods used in 1937 wore different than those of 193, with the
result that in some instances the increase in grass cover which
is pleinly evident fram field observations, is not apparent in
the data for the 7,500 foot elovation terraces. Those differences
more than overshaduw any increase that mey have occurred in the
unscodod plotse Dospite these differencos tho data for tho
plct which was toerraced and e¢caded shows an increase in grass
cover of 350 per cont of tho original cover. The present abso=
lute cover being 8.91 per cent per quadrat, The method for chart-
) ing crown spread of shrubs was not materielly changed and there-
5 % fore the data are more comparable,

The number of plants has remained substantially the
f;v same since 193l. In three of the conditions established corowm
spread has decreased fram 25 per cent to 60 per cent of the orig-
inal. In the plot which was terraced and not seeded there has
besn an increase in crown spread of 108 par cent. There has also
been a decided increase in perenniel forbs in the unseeded plots
and an equally apparent decrease in seeded plots,

A B A A R g T e
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The terraces at 6,500 foot elevation have grass as the .
only important vegetative cover. Differences in charting methods 2
are the same here, but in this instance greatly overshadow vege= 3
tative recovery. The date indicate, however, that recovery is
taking plece, especiclly in the peeded plots, but an examination
of the data does not disclose that terracing in itself has aided
the recovery of these plots.

Section 1, Project 3, Sub-projoct A, Studies in Artificianl
Revegetation. This test was initiated to study the results of open

range roseoding and the exporiment undor discussion deals with
plantings mede under conditions of severe wind erosion.

L e
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% The results are similar to those obtained for previous
: years on the same arema, germination and fall growth have been

f : good. However, spring winds either buried or removed the seed-
g lings. In April, 1938, a series of wind fences were erected
% with the hope of alleviating this condition. These have been only

partially effective and, if conditions permit, another test with
the modifications indicated, will be set up,

Section II

Project 1, Bank and Bed Protection. A study to deter.
mine the effects of vegetation along banks and in stream beds on
the increase in length of stream chanmnel and upon the stabilizetic
of flood plains and banks, thereby reducing the emount of silt cw.-
tributed to master streams. This experiment has not been carrieu
on sufficiently long to permit the vegetation to reach a size end
vigor that would influence & stream channel to any great  extent.
Willows, however, have increeased in number as much as 900 per cent®
over the original planting; the average, however, would be epprox-
imately 200 per cent,

Project 2, Sub-project A. This experiment was set up
to furnish information relative to the fate of water on flood ir-
rigation projects, for the purpose of placing such calculations
as are necessary in the location and size of a structure on a
more definite basis.

The data obtained from two diversion dams show that a
total of 200,52 acre feect of water were diverted to the artificial
flood plain of Deer Springs Dam in ten different flows betwoen
July 27 and September 20, the maximum area irrigated was 183 acres
or a water requirement of 21,82 inches, plus 3.69 inches of rain
making a total of 25.51 inches of water received.

i Norcross diversion dam diverted 79.43 acre feet of wa-
4 ter in twelve flows betweon May 27, and September 30, making a
- total of 16.70 inches of water received, Difference in duty of
water on the two flood plains was probably due to greater pond-
ing on Deer Springs and tighter soil conditions and heavior pre-
oipitation on the flood plain itself at the time of flow on Nor-
Cross.

Projoct 3., A study of soil doposit and transport as it
is influonced by structurcs.

Tho information is dorived chiefly from two diversion
dams. During the first two years tho basin of each ol the diver -
sion dams under discussion was large enough to hold tho bed load
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and a portion of the hoavier silt. The first load of 1937, how~
ever, finished filling the basins bohind thosze dams and the last
throo or four flows have spillod onto the flood plains carrying
thoir full load of silt. The giadiont of the stream bed immedi~
ately above the dem was roduced uttho gradiont is now practical-
ly stable. Thus, while only tho finor silt has been deposited
on the flood plain in the past, future flows will carry almost
their full load to the areas flooded.

In 1937, the flood plain of Deer Springs received an
averago deposition of .19 feet as campared to ,018 for the pre-
vious two years, and a meximum deposition of one foot as compared
to 0.3 foot for the previous years, Noreross received an ave-
rage deposition of 256 feet as campared to .035 feet for the
previous two years and a maximum deposition of 1.10 feet as com-
pared to 0.89 for the previous two years,

Project 1, Sub-project A, The coordination of erosion
control structures and the production of economic plants,

This study was undertaken +to test the use of broadleaf
trees for ornamental roadside plants, The results obtained from
those experiments indicate that this practice is of dcnbtful value
since, although the survival fcr the last planting has been good,
the growth and vigor of the trees is very low, Rodents, insects,
and drought are limiting factors, 1In grneral, it was noted
that where the growth increased, the amount of water received by
the tree was mppreciably higher.

Planting sites were also selected behind several of the
diversion dams and planted tc¢ several specias of broadleaf trees.
The results ol these plantings were mno better than for roadside
crescents, although another factor, silt deposition, caused the
death of many of the plants,

Project 1, Sub-project B. The incidental production of
economic plants above erosion control structures.

Data obtained from these plots show 1little uniformity
in the yield for the same crop on the various farms, nor is
there any great uniformity in the yield of the same crop on
different plots in the smme farm, Yields of corn and oats have
in general been equal +to or higher than those obtained Ly Navajos
from their flood irrigating. Yields of pinto beans are equal to
those obtained by dry farming methods at higher elevatioms where
thero is considerably more reinfell, Certain biotic factors in
the environment are importent in determining the yields. Cutworms
have caused considerable damage, ospocinlly to the legumes. Fall
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plowing where conditions permit, indicates that injury from this
source can be considerably reduced. Rodents also do considerable
damage to crops, rabbits and kengaroo rats being most destructive,

Fran the few observations made during this study it is
felt that the use of areas incidental to erosion eontrol struce-
tures has distinct possibilities in producing supplemental food
and fead for the Indians and livestock.

AR T G e e
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Project 1, Sub-projsct C. The purpose of this study
was to determine the feasibility of growing fruit trees with water
concentrated by small hillside detention dykes, Data obtained to
date are too meager to indicate more than trends, but it is appar-
ent that tho general survival percentage is high, It is evident,
also, that the averago or even the maximun growth is far less
than that of treos in more moist rogions., It is evident from some
of the date that there was insufficient water for egual irriga-
tions throughout +the orchard and that further study will be
necessary to determine the correct ratio of drailnage area to 4
the number of crescents in order to obtair maximum results. -
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) Project 1, Sub-project D. Thse study of the effects of
' - diversion irrigaticn on crop plants.

i P
° m With the excepticn of Indian corm, all crops planted on
this farm failed., Thaese ctuses for failure were both biotic and
(’.ﬁg physical. Sodiment deposition in the main ditch has interfered
with its proper function, rasulting in the coarser sediments drop-
ping into the ditch and leaving the finer fractions for deposition
4 on the farm. No mechanical analysis has been made but it is ap-
parent. from observation that the soil type has become heavier.

' Project 1, Sub-project E. The purpose of this study
was to dotermine the effects of diverted water on native vegeta-
5;1 tion. /

The data fram the quadrats show that there has been a »
heavy decreass in the percentage of vegetative cover (between 3l
por cont ard 54 per cent) which extonded 2,500 meters below the E’
dam, beyond this tho decroase becomos markedly less and in some
casos shows a valid increase, These facts are in accord with the
data that show that heavy silting occurrod within this same dis=-
tance, ‘thus in & single season approximately L5 per cent of the
vagetation in the uppor ono-quarter of this area has been coverad
with silt, Tho oxtont of the damago cennot be ostimated until
data are available to show +ho rosponse of the vegetation to the
sediment blanitot to the oxisting conditions  of increased water

supply.
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Project 2, This study was undertaken to determine the
behavior of certain erosion control and economic plants submitted
for testing.

In the spring of 1937 there were received 56 samples
of ocorn and a sample of quinua which had been oollected in Fsru
and Bolivia by Mr, Charles W, Collier. Four samples of hybirid
corn developed in the Indiana Experiment Station received through
the courtaesy of Messrs, Fred C. and Parke G. Haynes in addition to
the above 1l varieties of commercial orops were testod. The re-
sults show that except for two varieties of Peruvisn corn and
the Indiana Experiment Station corn, tho ocorn undor consideration
failed to mature. The South American corn was subjooct to a rath-
er sevare infection of smut, while the native Navajo corn showod
but vory slight infection, Of the feod crops tested Sudan grass
and Japanese millet gavo & dry forago yield larger than that of
the Navajo oats uscd for this purpose. Buckwhoat gave good yields
but the Navajos are reluctant to use the grain. All sorghums
tested failed to produce & grain crop.

Evaluation Surveys.

Evaluation surveys have been initiated in cooperation with
the Division of Research +to determine the effectiveness of range
management, contowr furrowing, water spreading, terracing, and
tree, ‘-shrub, eand grass planting on structural and revegetation
work, Observation by means of schedules, photographs, end gen~-
eral narrative covering areas treated and types of treatment or
practice, has been from information recorded.

A previously initiated field test was continued to evaluate
the results of range reseeding and to discover the more desirable
methods of planting grasses, Fenced exclosures were employed &s
a basis for observational comparisons,

Surveys and Plans.,

During the 1last fiscal year surveys were completed on the

Nevajo and Hopi Indian Reservations. These surveys were made by
a group of representatives from Agronomy, Engineering, Soils,
Range Management, Woodland Management, and Wildlife Management
Sections. A report for erch section concerned was made and in

addition one combined reoport taking in all section reports was
prepered. During the year, basic data were secured on six land
management units of the Roservation, the table below showing to-
tal acroage covercd and principle usago,
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Land
Mgt.
Unit

Total
Acreage

Barren
and
Waste

Used
for
Grazing

Used for

Wood Products
and Graszing

Cultivated

2
6
7
12
15
16

1,091,976
199,218
91,689

1,317,015
212,410

11,609

369,601
19,356
37,967

110,517
20,540

5921

376,561
135,343
601,016
932,173
181,401

362

347,717
38,165
192,608
267,00l
10,205
7,698

1,097
6,084
1,540
7,284
26l
28

Tch=
als 1,126,907 561,502 2,619,856 863,734 16,297
In addition to the above described inventory wmits 5, 17,
and 18 wore partially covered by detailed plans, The memorandum
of uaderstanding covering the Reservation 1limits operations to
cortiin types of work until stock reduction was achievod or as-
surod., Dotailod plans, thorefore, covering all that was nacoes-
sary to stop soil and water wastage was restricted in accordance
with the momorandum of understanding,

OQutside tho Roservation  surveys and dstailod plens wore
made on the following arcas:

Aron Aoreage

Pitt Ranch : 42,21,
Smith Ranch 23,000
Westbrook Ranch 22,802
Gallup Watorshed 2,000
Durango~Farmington Aroa 21,341
Chaco Nationel Monumont 22,400

Total 133,784

Soveral miscellaneous surveys were made by difforont sec-
tions. Agronamy ocompleted detailed surveys on 1,055 acres in
Doney Purk, Arizons, The section of Range Msnagement made an
extensive survey on approximately 70,000 acres in +the Puerco
River drainage above Fort Wingate,

CV-6417-201




Range plans wero prepared for the handling of stock on
the Moxican Springs Area, an arca on which the livestock admini-
stration was recently made the responsibility of the Navajo Dis-
trict.

Utilization Surveys were made on the following areas and
acreages both In the Iall of 1937 and the spring of 1938. The pur-
pose is to pet a more accurate check on the estimated carrying ce-
pacity given each areu,

Area Acreage
Fort Wingate 19,680
Kayenta 38,223
Chilchinbito 16,586
Cove 29,376
Ganado 7,800
Klagetoh 3,899
Steamboat 2l,,526
Frazer 5,627
Marisno Lakex* 7,005
Mexican Springs# L, 082

Watershed Surveys. During the year <there have been organ-
ized on the Navajo District Wetershed Survey parties to conduct re-
connaissance surveys of both the San Juan and Little Colorado wa-
tershods. The Regional Watershed Surveys unit arrived on the Na-
vajo District about the middle of May and after a short perioed of
training of Navajo District personnel were able to equip a second
Watershed Surveys wnit. This second uni* comprised of an engineer,
& soils scientist, and a range examiner aas assumed responsibility
for the survey of theo Little Colorado wavershed. The Regional wmit
has procoeded to the San Juan,

Working in conjunction with each party are an hydrologist,
procuring data on flood damage, and two socio-economists conduct-
ing human surveys.

The surveys arae proceeding at the rato of approximately
250,000 acres a day and are being conducted in accordance with *the
procedures laid down for Watershed Surveys. These ultra-extensive
surveys will provide material on which priorities eof work areas
can b. ostablished by tributary watersheds. The fiold work should

* Note: Those two areas surveyed im gpring of 1938, only.
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be completed by August 1 and the reports approximately two months
later.,

Snow Surveys and Stream-flow Measurements. What started in
o very modest way in 1935 to observe the snow fall in the Luka-
chukai Mountains, has gradually developed into a thres way coop-
erative enterprise for the measurement of winter snow accumulations
in the above mentioned mountains, with an idea of correlating
these measurements with spring run-off in the important dreinages
honding in these mountains.

In 1936, snow measuring instruments were borrowed from the
N Bureau of Agricultural Engineering. The first actual snow mea-
¢ suremonts were made in March, 1937 by the Soil Conservation Ser-
vice and Indian Sorvice personnel as a sort of week-end snow exe-
cursion, Two standerd snow survey courses are now eostablished,
and measuremonts wore made during the first week in April by Soil
Conservation Service and Indian Sgrvice persomnel,

The marked deficiency of run-off records covering the Ros=- L
orvation has finally led to the detail of one man by the Indian P
Sorvice to tho measuring and rating of the main Resorvation
stroams, Tho Soil Consorvation Service is cooperating to the
oxtent of contributing gasoline for the oporation of the car uscd
by this man. At prosent about ton staff gagoes have boon installed
covering tho important Roservation &troams, Volunteor observers
of the gages will have to bo doponded on for many of the records,
but until the project con be properly financed to insuro morec ao=
curato racords, tho arrangement will be better than no rocord at
all,

N S T T T P ey

Tho Work of the Humen Survoys Soction.

During the past year tho collection of basic socio-oconomic ,
K date on the Resorvation has boon practicelly comploteds With the N
> exception of those areas whore antieGovermment opposition was most ‘
bitter and tho Indiens rofused to give informction, schedules have
boon takon throughout the R,sorvation., Fiftoen of tho cighteen
Land Management Units, representing about 85 per cent of the popu-
lation, are completely covereds In the remaining three umnits, in
the opposition area, partial coverage on ecunomic phases and al~
most complete coverage on population have been procureda

E In addition to the schedule material procured in the hogan-
: to-hogan survey, schedules have now been secured from all the
trading posts doing business with the Indjans on and off the Res=
orvation == 175 posts in all,
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From these two sources of information plus the agronomic
and cropping date obtainable from the Agronomy Section, the live-
stock figures obtainable from the R nge Management Section and
the wage data obtainable from the agencies employing Indians, it
is now possible to develop for the first time & realistic picture
of Navajo incame and dependence upon resources. The work of the
section at present is largely the compilation, graphing, charting,
and interpretation of this mass of material,

From the available material, socio-economic reports are be-
ing prupared for each Land Management Unit., In addition to these
reports the plotting of many items of the basic data on maps and
charts indicates +the necessity for considering other homogeneous
units of land use on the Reservation, To be able to degeribe the
Nava jo Reservation in terms of these homogeneous units will be a
decided advantage in preparing land management plans adapted to
the noeds of both land and people.

More and more during the past year, thoro has beon & closor
ronlization on the part both of Soil Conservation Service and In-
dian Service personnel that the land manegement problem on tho
Reservation is in  significant part & human one.s It has become
ovident that stock adjustment, agricultural development, and con=-
servation operations wure not possible without full consideration
of the potentialities of the Indians to partieipate and cooperats
in then.

In this connection it has been found highly desirable to
carry on certain special studies closely related to the Land Man-
agement program and suggested by practical operational needs and
the economic data. During the past six months the time of one
trained man has been devoted rather continuously to special pro=
blems, From these investigations has come information which dis-
closes a social mechanism among the Navajos out of which can prob-
ably be created a more efficisent type of cooperative farming unit
than has so far been developsd by the administration, Similar ine
vestigations are now being extended +to stock raising communities
and it is evident +that a similar, though not identicel, type of
social mechanism operates among the stock reisers. To understand
these native mechanisms and to realize +their adaptabilities for
purposes of obtaining proper livestock management should go far in
solving the complicated problem of livestock adjustment on the
Reservation, Several additional studies designed to throw light
on administrative problems of land manegement are projected for
the ensuing year, A sympathetic understanding of the interrela-
tionships that exist between the various social and economic acti-

=50 =
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vities of the Navajo peoplo will make it possible to devise plans
that will be acdeptable to them or that will not broak down be-
oause they cut across fundamental values or mschanisms of the na=
tive social and econamic orgenizations.

The enlargement of the Navajo District during the past year
to include approximetely 10,000,000 acres of non-Reservation lands
has thrown an increased responsibility on the Section, a responsi=
bility which it has not yet been possible to discharge. Some
small amount of material of economic nature has been collected for
certain portions of the San Juan country in Colorado in which Soil
Conservation Service operations are being carried on, In additiom,
some further investigation has been made of the Spanish-American
settlement of Concho in central Arizone, Both of the contributiems
have been localized studies unrelated to the watershed picture,
but neither time nor personnel has allowed for serious extension
of our work to tho entire San Juen and Little Colorado watersheds,

Recently, as clsewhore rolated, the Watorshed Surveys unit
of the Regional Offico has come to tho Navajo District for pur-
poses of conducting survoys on tho two watershods within the Dis=-
trict. In commection with tho socio-oconomic part of this survey,
this section has detailed two mon to this work for a poriod of ap-
proximatoly four months, Uatil tho watorshod survoys have boon
completed and specific problsms and priorities have been suggested
from this material, it will be inadvisable to carry on extensive
soclo~econamic work, Until that time, most of the effort of the
Section will be concentrated on the Reservation whers the problem
of land management is of the utmost importeance--a problem necessi-
tating full consideration of the humen factor,

Drainage Demonstrations.,

Like msny irrigated farming areas, portions of numerous
farms lying along the San Juan River and its main tributaries have
suffered greatly from seepage. liuch arable land has already been
lost to cultivation from seep conditions and a good deal more is
in danger of being rendered unsuitable for cultivation.

Special permission was obtained from Washington %o demon-
strate a conservation measure in the way of drainage, A small
dragline machine was used to dig drainage ditches on two farms.
Results obtained on both farms have been highly satisfactory.
Tields that had not produced a crop of anything but salt grass for
the past four years are now being returned to cultivation; other
fields previously too wet to be plowed have bsen dired sufficient-
ly to permit of plowing and seeding to green fertilizer crops.
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The results obtained have shown the farmers in the Sen
Juan Valley that seep lands can be brought back into productivity
to the extent that cne large farming community has rented a drag-
line machine and has drained and recovered a large portion of the
lands that had been abandcned on account of the alkeli conditions
brought about by seepage.

Doney Park, Arizona,

Cooperative werk between the Extemsion Service of +the Uni-
versity of Arizona and the Soil Conser ation Service has been
initiated on dry forms at Doney Park near Flagstaff, Arizona.

The adjustment of use from hay mendows to the present
clean cultivated crcp has resulted in increased erosion, both
by wind and weter. Unless this condition can be changed the ule
timate result wculd bo that of camplete abandommen® due to loss
of goil and fertility.

The agricultural land embraces approximately 2,000 acres
at limited frost-free elevations. The present production of the
area is high, with rather high market valus, Five operators op-
erating 655 acres of farm land are at present under agreement,
The recormended practices introduced and incorporated in the
Plans of Conservetion Operations were: strip cropping, terracing,
rotation of crops und contour cultivation, Over LOO acres of ter=
race, strip cropping and contour cultivation have been developed,
even though difficulties were experienced due ¢to the short
work seasons of last fall and this spring,

With the program ontering the first growing season, the
farmers are entirely satisfied and encouraged with <+he results
shown thus far., Little or no damage was observed follewing the
first stormm, and real benefits are expected during the summer
period of heevy rainfall,

Contour Furrowing Demonstration.

Requests through the County Agriecultural Agent of Navajo
County, Arizona, were made for a demonstration of range furrowing
to conform to the A, A. A, programs The resulting large attond-
ance of interested ranchers pointed toward the adoption of a uni=
form practice, and eliminated the exaggerated idea of costs. Ine
tervals, and sizev of furrow, The nost desirable typs of furrow
for this particular locality was demonstrated.
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WILDLIFE MANAGEMENT

During the year the ¥ildlife Eanugement Section has been
engaged in tho preparation of survoys and plans, planting ecctivi-
ties, and has cooperated with other govermment agencies in wild-
life nctivities., Rodent and insect control surveys in cooperr.ti .n
with the Indian Service and Soil Conservntion Service Engineering
Section were initicted both on end cff the Resorvation,

Wildlife Surveys,

During the course of the yeor extensiwve wildlife surveys on
the Nawvejo koservation, begun in 1935 es an integral portion LYy
the lond manegenont unit surveys, werc comrleted. Surveys ccvered
al) of Land Menngement Unit 7  excopt 150,000 acros survoyed in

June, 1937; cll of Units 2 and 12; ' thoso pertions of Uniis 15
snd 16 vithin the prosont Recorwatic. iories. The following
is a sumary tabulation of the Reser . surveys:

Lard lorcgeront Unit No., = -- 77,082 ccros

Land ¥anogorent Unit No, 2 ==  1,09,976 acres
Lend Lenagenent Unit No. 12 -- 1,282,526 acros
Land hancgerent Units Nos,

15 & 16 - 215,589 acrerc
Total 3,367,173 acres

Most of the wildlifc survey report on Land Manegoment Unit € wos
written during the yeor.,

Thesté surveys consistod cof guthoring ond reporting céate on
tho nurmbers, distribution, ond oconomic status of tho veriovs
wildlifo forms present (watorfowl, gmio marmals, fish., non=-gane
species, furbearors, inscct pests ond plent discascs of  ronge,
woodland, forest, and farns, ond rodents). Emphasis was rlaced
or. envirommontal conditions proscnt, nnd potenticl garc  species,
and reccrnondations wore nade for wildlife developnent.,

In nddition, extonsive wildlife surveys were made on sever-
al smeller areas, including Fort Vingate, Chaco Canyon  Netional
Monument, and tho Bu-tn-te-kin Ruins porticn of the Nawnjo Nation-
al Monuraont,

Plunting.

Tho Section cooporated with the Soctions of Agronony ond
Woodland Nanrgenont both in meking orosion centrol planting plins

h L
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end in their exocution, resulting in establisiment of more and
improved wildlife environments, Through cooperation with the
District and Regional nurseries oxccllent erosioncontrol-wildlifo
plonts were made available for uso. Thoso included such species
08 Virginia crcepor, Siberian pon trece, hackberry, Russian clive,
wild olive, honey locust, mulberry, wild plum, apricot, applo,
blackberry, squowberry (Rhus), snowberry, butfalo berry,0Oscge or-
onge ,and grope, Spocial attention was given to hackberry. Soeds
of the species wore gathered fror plants growing on the Nawajo
District and thesec were propagnted in the Shiprock Nursery. 4 hy-
brid roso possessing an unusually lerge fruit clso received spoc-
ial ettention.

Cooperation with Other agencies.

Cont ct wns mede with the Gellup, New Mexico,an tho Fla;-
staff, Arizona, Gomo Prcteot:wve Associations, The annual meet-
ings of thco Arizonn and New Mexico State Gare Protective Assu-
ciations at Flagstaff and Sante Fe respectively were attended by
a nmenber of the Section, who took active part in 2doption of re-
solutions officinlly approving wildlife conse.vetion activities.

Rodent and Insect Control.

During the year tho Section cooperated with the Indian
vervice in rodent ard insect control conducted by that Agoncy.Ap-
proxinately one-third of the time of the agricultural nride wcs
given to technicel supervision of this work,

Intensiws survoys of soveral areas both inside and outside
the Reservntion were made at the request of the Section of En-

gineering to determine the neod for rodent control for noint-
enonce of construction work. These surveys will be used os a ba=-
sis for o rodont control plan and ostimate for tho fiscal year
1939.

Miscellencous.

Several arcas in the Farmington-Durango project were re-
tired tu o joint use in creeting an improved wildlifo habitat and
in controlling ercsion,

The nocessity of preserwtion of wildlife has been demon—
stroted on farms under cooperctive agreenents., The effect of
this on the faming cormunity hns resulted in a petition %o the
State authorities to sot aside o strip twelve miles long and three
niles wide clong tho La Plata River as a refuge for gare °~ "birds.
Farmers have alsc postod thoir individual farms against  hunting
and trapping.
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A considernble anount of strean-bed fencing in connection
with planting operations and desilting plots gives pronise of re-
sulting in an inmproved wildlife environment on the District,

Generally better cooperative relations established with
other Sections rosulted in more effective wildlife work, It is
felt thot considorcble progress wos maede in this direction  dur-
ing the yeer.
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WOODLAND MANAGEMENT DEVELOPMENT

The Woodland Management Section during the past year devot-
ed a major portion of its time +to the making of timber and wood-
land surveys both on and off the Reservation.

The section has also cooperated with the Agronomy Section
in the supervision of planting and taken an active part in the
preparation of planting plans, Several detailed planting plans
have been developed for the coming ycar and an active program
is expected.

There are some excellent opportunitios for woodland puiant-
ing in conjunction with other erosion control measures alrecdy
effected or which are soon to be daevoloped.

The Woodland and Wildlife Soctions are working hand in hand
in the preparation of planting plans and in the selection of spo-
cies for use.

During the past year surveys have besn performed from which
management plens for +the proper roegulation of usc of forest
resourcos will be prepared.

Fire Protouction.

The fire senson on the Navejo Reservation starts sbout the
fifteonth of May and ends in October; a slight brealk occurs the
lost weok of June and tho first thres weoks of July during vhich
poriod summer reins usually eliminate much of the hazarde  Tho
submission of this rcport thorofore comes near the middle of the
sonson and for propor understanding of the situation it is noces-
sovy to divide the report into calend~.r jesrs, Last year's rerort
gave ¢ total protoctod acroage “of 3,465,000 divided inmto L65,000
acres of yollow pine and 3,000,000 acros of woodland. There hac
boon no change 1ia these figures hut more complete protoction hes
boor: obtained by the construction of a lookout tower on lt. Fowoll
in the eastorn part of the Reserve ion. Tho tover is opercnted on
a cooperative basis by the Nnwvanjo Sorvice and the Forost Service.
The Naveajo Service built the towor, cquipped it, constructed o
rond to it and devoloped a springs The Forost Service furnishes
the porsonncl and transportation. Tho new tower has boen triangu-
lotod with towors ot Tohatchi, Vieshington Pass, Klagotoh, and
McGaffoy--the 1latter on tho Ciboln National Forost. It  strenge
thons tho Nawnjo Sorvico detection systom and also materially
strongthons the Forost Sorvice systam ovor what is tormod tho
McGaffcy-Denoffville arca, It eliminatos many of the arons that
wore blind to other towors,

. — .
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In the calendar year of 1937 there occurred s total of 67
fires, The cause, classification, area burned, and loss is tabu-
lated below:

e

A
A Classification:
; .
k Lightning 51
k Compers 7
Smokers 1
Debris burning 1
Incendiary 5
Miscellaneoous __g_
Total 67 Class A &2
Class B 5
Acres Burned 11
Loss Valued at £50.00

The report for the 1938 conlendar yoar is, of course, not camplete.
Thus far therc have been fifty-one fires covering 150 acres, Four
: of the fircs hove been of Class C, six of Class B, and the balanco
{@@» of Class A, The total loss up to date has been in excoss of

$500,00. The incronse in siz. of firos and of resulting loss hos
been the result of the exceedingly dry, hot weather and high winds
preovalent since theo first of May.

The loesses would unquestionatly have been even greator nan
| it not been for the radio oquipmon® that the Indian Servics has
¥ installed, A 250-watt staticn has been installed at Window kel SR
a 150-wntt stetior. at Tuba City; and a 150-wrtt stotion at Crown- SR CRSETE

}

e i

oint, Mr, Kenefick, Assistant Forestor for Soil Consorvation
1 ervice in charge cf fire protection; Mr, Ecmilton, Assistont
' Forester for Soil Conservation Servico in charge of forest activi-
ties on the Nuvojo Reserwntion, and tho Fire Dispatcher have each
1 boon provided with two-way sots which mokes it possible to carry
on cummication with the Dispatcher or with the Diroctor of Land
i Use at Window Rock direct from the fire 1line. This equipment has
] unquestionably savel o considerutlo amowunt of forested areeq,

Saw Mill Fractice.

A real attempt has been made to operate the Nawejo Sawmill
in such a manner as to provide cheap material <to the Govermment
and to the Navajos, and at the same time establish sound silvicul-
tural proctice in the forested arcas. A system of marking hos
'3 been adopted which makes it pocsible to romove fram the woods only

" NN002768
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those troes that aro overmature and will not last through the next
desndes  Obviously, this type of marking rosults in a high per-

1 centage of low-grade material, So far, it has averaged on o grade
% yield only 10 to 15 per cent Clear oun? Select oand about 10 por
3 cent #1 Common; +tho balance is #3 and # Shop nnd whot is termed

locally s #2 and #% Cormon, It would verhaps be impossible to
operato on a commercial basis with such low grades wunless the
operator were equipped with a cutup plant and a foctory where
finished products weuld be monufactured, In other werds, cormrer-
cinl operation for the manufacture and sele of lumber would bo
prootically impossible with such a low percentnge of upper grades,
A privete operator would have tc convert his lumbor into a fin-
ished product, such as boxes or other wood items, or cut mcro
heavily in order to show a profit, The Govermnment sawmmill on the
other hand has beon able to operate successfully on a non- profit
basis on the LO to 50 per cent of the merchantablo stand which
should be cut, Tho lowcst limit to which cutting can proceed
without loss is 2,000 feot per acro. Naturally there are many
arons that fall below this limit but there are other areas that L
far exceed it and on which good profit is made, It hes beon pos-
sible by use of the prcfits on the better areas to extend cutting el
into many sub-marginal aroms which arc incapable of carrying thom- -
sclves, The total aron placed in improved silvicultural condition 10
and e which greater yields of merchantable timber are to be ex-
(@ pected hes thus boen increased with no outley of funds, In  order -
% to allocato costs by areas, conplete yield and cost records are 2
kept for ooch cutting plot. Plots are selected on the basis of _
volume and nead for trectriont., " After its seleviion each plot is /
surveyod with chain and compass, outlinad with blnzes, napped, and L
subjected to vegotativo inventory, Ropreoduction is classified end
counted, All trees abdove sixteen inchaes are clossified accord-
ing to Dunning's Trec Class Systc:. Troes to bo removed are then
morked ond again classified according to Dunning's Systenm so thet
tho grade yiold fer oach class can be determined, Annuel  incro-
ment is obtained ana tabulated for somple trees selected for thot
purpose, After preliminary work is complete the fellers go into
the area and wherever possible fall the tines parallel to the con-
tours., Skidding is also done zlong the con:.ours, This  produces
small contour furrows which prevent runoff., The furrows not only
eccunulate moisture and duff, but becoms® concentration lines fer
avoilable seed and thus nid in stand regeneration., Srush 1iisposal
is accomplished by lopping and scottering slesh cver the contour
furrows, rocds, and othor potentinl aroas for roproduction, Con-
‘ siderable’ quantities are also used for plugging gullies, wvashod
] out ronds, and othor aroas of erosion. Sinco this type of logging
‘ started, 1,500 acres have been trented in this manner. The stend
itself is in much better silvical condition and all draws, roads,
and even snall finger gullios have been plugged with the debris
made during the oporations It has been definitely proven that o
tinber operation can be conducted on the conservation basis ané
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done economically, Logs frem the operation have been taken to the
Hevajo Sawmill, converted into lumber and sold exclusively to the
Govermment and +to tho Nevnjo Indians at a very reasonable cost.
The whole operation has beon worked out on a dbasis thot makes
it self-liquidating.

Utilization of Forest Productis.

An attempt has beon mado during tho past few years to got a
satisfactory check on the eactual utilization made of the, various
treo species on the Nawnjo Reservation., In 1last year's report
wero ontered certain figures to illustrate the amount of control
that had been obtained in both +the Yellow Pine and the Pinon-
Juniper Woodland types. These figurcs obvicusly did not in any
woy illustrate +the extensive uncontrolled utilization of forest
products. They simply gave the information awvnilable from the
cutting permits that had been issued, it being estimated that only
about sixty per cent of the forest products utilized had been cut
on permit, There has been 1little if any increase in per cent ‘of
permit-cut material this year., The total volume of materianl used
has, however, increasod. Reported totals of forest products cut
under permit is as fol.ows:

House Logs 8,212
Fine Stays 80,000
Juniper Posts L5,863
Ook Fosts 25,340
Foles 12,068
Finon Props L,o0.8
Christmas Trees ' None
Ponderosa Pine 3,000,560 feet BM
Timber

As compared to last yenr's report, these figures show a ro-
duction in cutting of pine stays and pinon props, and the completo
elimination of Christmas trees. A survey of the Reservntion indi-
cated that the cutting of Pinon for mine props has, in past years
severely depleted oa considerable wcodland area close to mnining
sites. In some instances looal areas were entirely denuded with
the resultant elimination of other vegetation. It has been possi-
ble to considerably reduce the extensive cutting of Pinon props by
the substitution of meterial from the Fenderosa Pine logging oper-
ation on the Definnce Plateau, Tops of the Ponderosa Pine trees
cut in the logging operation are now cut into mine props. This
mekes it possible to get on excesdingly close utilization of the
Ponderosa Pine timber and also reduce drain in the Pinon wood-
lands, Furthermore, it is perssible to furnish these props at o
lower cost than the independently cut Pinon props. The Ponder osa
Pine props cost 25¢ apiece, wherens, the Pinon props have been
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costirg the Govermment 35¢, mnot including stumpage cost. Again,
since the Pinon woodlands have the additional value of producing
Pinon nuts and occupy areas that are heavily overgraze it was
necessary to divert some of the use load to the Ponderosa Pine
area which is over-mature and badly in need of cutting, The re-
- duction in number of pine stays cut this year as compared to last
year has also come as a result of lumbering in the Fondercse Pine
area. A considerable number of stays are now supplied from the
3 sawmill where they are made from sdgings and at & lower cost thaa
j the indvpendently cut and hand-split stays.

The cutting of Christmas trees was eliminated because re-
production of species suitable for this purpose is very limited on
the Reservation. The best Christmas trees are those found growing
1 in open spaces where reproduction is scattersd and Jifficult to
secure, Treses grown in such arens are symmetrical, better formed,
denser, and in every way more desirable than those found in clumps
where thinning is silviculturally permissibls., Such cutting hes
therefore been eliminated as comploétoly as possible.

e
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It is necessary to further direct utilization to Ponderosa AU
Pine and conserve the extensively over-used Pinon. By so doing,
S the Pinon pine stands can be better preserved, reproduction in the
' @ woodlands will be incroeased, e larger Pinon crop will result, and ‘ S
. considerable harmful wagon travel through the woodlands will be A
"-’z geliminated. The extonsion of innumerable wagon tracks through the A
. woodland aress has contributed much loward gullyinge. The wide Ty
distribution of the Pinon-Juniper wocdland together with its gen= L
eral low ~onsity mekes its primary function one of wetershed con-
trol; for this reas.on utilization of the type should e confined
as noearly as possible to the cutting of fence posts and fuel wood
for local consumption. Naturally in many instancss it will be ab-
solutely necessary to wuse Pinon and Junipor for other purposes
since the Ponderosa Pine arca is limitod, centralized, and too far
removed from many parts of the Reservation. Wnerever possible,
however, utilization should be directed to the timber area and the
load that the Pinon-Juniper areas have carried in the past should
be lightened.

One of the purposes of the surveys o the Land Management
3 Districts was to locate areas where utilization of the woodland
types has been such that it cculd oontinue without danger of de-
pletion. In other areas only moderute uss can be made, end con-
sidereble areas will be totally destroysd unless they are givena
complete rest. Areas to te subjected +to full use, partial use,
and no use, have all been mappud and the District Supervisors and
others in charge of administration of che districts have been in-
structued to direct utilization toward the bstter areas,
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Forest Practice, Improved utilization practices have been
employed during the three years the permit system has been in
operation. It is recognized that even now the regulations ars
rather general and are only applicd to the estimated fiftyto
sixty per cent ot the cutting that actunlly is done under per-
mit; it must at tho some time be ramembered that forest practices

are largely controlled by education and tradition and nust
change slowly. In time, certainly, a further increase in per
cent or permit cutting and a closor andhorence to proper forest

practices ean be expectled,

Ttilization of Yellow Pine. Nawmjo wutilization of ‘the
Ponderosa Yine has in the past been extremely limited.During the
last throe years it hns been possible to direct the cutting in-
creasingly toward the Pine belt. This has accomplished vory de-
sirable results both in the Pine and in the other forosted aro-
as. Thinm’.ngs have been made in the dense clumps; tho manner in
which slash has been scattered has prcvided better seedbeds; the
scattered tops and limbs have aided in grazing control as the Na-
vajos have found that thers are certain hazards connected with
driving sheep throuzgh slesh. The small slash covered arens un-
questionably will support the clumps of reproduction in years to
cones EBven during the first yoar after cutting vegetative recov-
ery in the dobris covered areas is considerable and they become
increasingly efficient in controlling runoff. The twigs end need-
les establish duff coverage, and the increased moisture +together
with mechanical protection makes for ideal seedbed conditions.

Timber Surveys.

During the past year a complete survey was mnade of the
Ponderosa I'ine Forest area, From the merial pictures and fram the
land classification maps it wos determined +that about 500,000
acres of larnd could be classified as Ponderose Pine, It was then
necessary tc determine what portion of this aren should be clas-
sified os primarily of value for wotershed protection and what
part would noimally fall within the sphere of o cormercial timber
operation, The survey field work wns ell completed on a coopern-

tivebesis between the Soil Conservation Service and the Indian

Service, Topographic features, the neturnl division of +the tim-
ber aren, snd sconomic considerntions nade it necessary to nmeke

the survey in two soctions, namely: (1) The Dofinnce Plateau arer,
(2) The Tsai“ew aron. Becruse the twe areas are definitely tied

togother on o watershed basis, a general management plan  should
embrace the entire timber belt., Reasons given above, however ,
have msde it advisable to propare a specific plan for each ersa.

The initial plen for the Tsaileo arer has been completed,but somo -

revision is neccessary, The plan for the Defiance Plateau crea is
now being campiled and will be ready for prosentation in the
very near future,
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