
ALLEGED SPOLIATION OF LANDS GRANTED TO CALIE'ORNIA. 

For the purpose, ns i t  would seem, of realizing the largeat 
revenue obtainable from the valley there has, i t  is claimed, been pe, 
mitted a largely indiscriminate devastation of the magnificent forest 
growth and luxuriant grasses that many years alone can repair. 

111 a matter of such grave importance as that  ought to be investi- 
gated, the Senate could not have expected of the Secret:wy (witllout an 
npl)roprintion, and with no power to mud for persons or p;rpt>rs or 
ucl~sitiister oatlrs) anything more than such iuqsiry ,as lixs here bee,, 
attempted. or anytliiug beyond an expression of opinion w l r e t l ~ ~  the 
subject is worthy of further examination. With this u n d e r s t i a ~ r l i ~ ~ ~  it 
is submitted tliat from these eommunications i t  appears tliat there llae 
been great and unnecessary spoliation of the Yosemite Park, the park has been largely diverted from the public use conternplate(1 by tire 
grant; and i t  is reoo~n~ue~lded that an appropriate committee, ~ i t l ,  
adequate means and power, be authorized to make fhrther i~vestigati~,, 
and report. 

- . SENATE. 

IN THE SENATE OF THE UNITED STATES. 

M E S S A G E  

Very respectfully, 
JOHN W. NOBLE, 

&ecretary. The PRESIDENT OF THE SENATE. 

FROM THE 

PRESIDENT OF THE UNITED STATES, 
Certain reports upon the condition of the Navajo Indian cozc?ctry. 

F ~ n u r l t Y  14,1893.-Road, referred to the Committee on Indian Affairtl, and ordered 
to be printod. 

To the Senate and House of Representatives : 
I transmit herewith a communication of the 13th instant from the 

Secretary of the Interior, transmitting copy of reports of Licwts. 
Brown, Gurovits, and Suplee, U. S. Army, who were charged witli the 
duty of inspecting the Navajo country, so that the Interior Dellart- 

0 the N w a -  merit could be advised as to tlie practicability of restraining 
joes within their prcseut reservation and of furnishing irrigation and 
water for their flocks, together with report of the Commissioner of 
Indian ARairs upon the matter, with draft of an  item of appropriation .. 

to carry tlie same into eEect. BENJ. HARRISON. 
EXECUTIVE MANSION, Pi'brtmry 14,1893. 

- - 

DEPARTMENT O F  THE INTERIOR, 
Washington, February 13,1893. 

The PRESIDENT : 
On August 1, 1893, this Department had the honor to submit to you a ive to a communication from the Co~rl~nissioner of Indian Ail'airs rek t 

the situation among the Nevajo Indians in New Mexico and Arizona, 
wherein he recomrizencled that the plan suggested by Gen. McCook to 
redistrict the Navajo coulitry into suitable portions and to (letail pro~)er 
officers to thorouglily inspect the entire region, make a contour map of 
it, aud submit a detailed report, so that  this Dep:lrt~nent could be ad- 
vised as to the practicability of resh in ing  the N:tvajoes witlliu their 
present reservation and of fnrnisliing irngxtioo aud water for their 
flocks, with request that the necessary iristructions nliglit be givento the 
honorable Secretary of War to carry out the recommendetious therein 
cont~ined. 

T now have the honor to transmit copy of a colnmunication of thc 
20th December last from the honorable Secretary of War, t r ans~ i i i t t i~~g  
 report,^ of Lients. Erown, Gnrovits, ;IAI(I Saldee, U. S. Arlr~y, the olli- 
cers charged with the duty, together witli uotes  id ~.cpla~i:i?ory ~~i:tps, 
and also copy of a report of the Comlu~ssiouer of Indian Affairs of the 
I 0th iustant relative to the same. 
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The cost of developing a water supply and system of irrigation ~llffi. 

oient to meet the actual and immediate ~vants of the Navajo I ~ ~ i l i ; ~ ~ ~ ,  
upon the plans sublrritted by the military officers, is $64,000, :wcl the 
coln~nissioner subulits a draft of an itenr appropriati~~g this an~ouut. 

This matter is preseuted with the request, if i t  meets with your 
bvortlble consideration, that  i t  be trallsmitted to Congress for early 
action. 

As the papers ancl maps are quite volulni~~ons, ouly one copy of the 
same is furnished, and it is requested that  this copy be s w t  to the 
Sellate i~nd that the copy of the cotu~~~issiomr's report be tl '~llsll~itted 
to the House of ltel~resel~tatives. 

I have the honor to be, very respectfnlly, your obedient servaut, 
JOHN W. NOBLE, 

Secretary. 

SIR: Referring to your letter addressed to tlle President on August 
1, 1892, requesting, upou the recommendation of tlle Commissioner of 
Indian Mai r s ,  that instruotions may be given to this Departinent to 
cause a survey to be made of the Navajo Indian Beservation, in accord- 
ance with the plan suggested to the Com~nissiol~er of Indian Affairs, by 
the commantling general of the Department of Arizona, I have the 
honor to inform you that  the survey has beeu ~nade  mi l  there are 
transmitted herewith the original reports of Lieut. W. C. Brown, First 
Cavalry, Lieut. Odon Gurovits, Eleventh Infantry, and Lient. 15. M. 
Suplee, Second Cavalry, the officers charged with the duty, which 
reports are accompanied by notes snd explanatory maps under separate 
cover. 

It will be seen from the indorsement of the commanding general 
Department of Arizona, on the inclosed copy of the letter from the 
President to the Secretary 011 A u y s t  2, 1892, directing this survey, 
that the reports of the officers above mentioned have been carefully 
scrutinized by him personally and have received his approval in  every 
particular. Should these reports and nmps at m y  time be p~intet l  
under the direction of your Departme~lt, I would be very glad if you 
would cause a few copies to be sent for the files of the War Depart- 
ment. 

Very respectfully, 
L. A. GRANT, 

Assistant Secretary of War. 
The SECRETARY OF THE INTERIOR. 

EXECUTIVE MANSION, 
Washington, August 2, 2892. 

MY DELUR MR. SECRETARY: The President directs me to send you 
the accompnuying letter of the Secretary of the Interior, with the ac- 
companying papers, with directions that the orders be giveu that the 
surveys spoken of be made. 

Very truly, yours, 
E. W. HALFORD, 

Private Secretary. 
The Hon. SECRETARY OF WAR. 
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WAR DEPARTMENT, August 5, 2892. 
! Bespectfully referred to the Adjutant-General to issue the necessary - orders to carry the Presideiltk directions into effect. , 

By order of the Acting Secretary of War. 
~ A M ' L  HODGKINS, 

Acting Chief Clerk. 
[Second indorsement.] 

AUGUST 6, 1835. 
Resl>ectfully submitted to the Major-General Co~nn~:~ndiug. 

1%. WILLIAMS, 
Ad ju tad  General. 

[Third iudorsoment.] 

HEADQUARTERS OF THE ARXY, 
Wasl~ington, Augzcst 8, 1892. 

Desired by the Major-General Commanding that these papers be rc- 
ferred to the commanding general I>epartment of Arizona for t l ~ e  ueo- 
essary actiou, under the President7s order, relative to the surveys. 

THOMAS M. VINCXNIP, 
Assistant Adjutant- General. 

[Fonrtll indorsement.] 

ADJUTAN~~-<~ENERAL'S OFFICE, 
Washington, August 10, 1938. 

Respectfully referred to the commanding general 1)epnrtment of 
Arizona, inviting attention to the preceding iudorselneu t. 

R. WILLIAMS, 
Adjutant- General. 

[Fifth indorseme~lt.] 

HEADQUARTEES DEPARTNENT OF ARIZONA, 
Los Angeles, Gal., August 18, 1892. 

Respectfully referred to acting engineer o%cer of the department 
for report, suggestions, and as to the most expeditious manner of car- 
rying out the orders of the President as  to these surveys. 

By command of Brig. Gen. McCook: 
EDGAR S. DUDLEY, 

Captain, U. 8. Army, Acting Assistant Adjutant-General. 
[Sixth indorsement.] 

HEADQUARTERS DEPARTMENT OF ARIZONA, 
~NGINEER'S OFFICE, 

Los Angeles, Gal., Augzcst 22, 1892. 
Respectfully returned to the assistant ad.jntant-general of the de- 

;L ,Ions: yartment, with the following report and recolnnreud t' 
In view of the well-known ckmacter and estcnt of the Nav+jo Reser- 

vation, it wonld be plainly impossible to do d l  the walk recoa~inelrtled 
by Commissioner Morgan in his colnmnnication of July 30, IS%!, in the 
limitcd time indicated thereio. I t  mould reqnire a t  least two yeikrs for 
the completion of a topographical survey "so that a proper iu~d cor- 
rect map can be made of the 12,SJl squnre n~iles wllicli constitute itre 
Navajo lteservation," a territory larger tltnl~ the combined areas of 
Coilnecticnt a i d  M i ~ , ~ ~ a d ~ i ~ ~ e t t ~ .  It would a p p ~ a r ,  however, that t lie 
wrvcy is to be made with a view to e ~ t ~ ~ b l i s h i ~ l g  a l ~ d  nmint;~i~ring a 
systern of irrigation and ile\.elopi~rg a st,oc.k-wilter supply si~diciwt for 
the Navajo Indians, together with suitable ldaces for artesian wells, 
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bore wells to be worked by windmills, reservoir sites, or where springs, 
etc., ~uay be ~leveloped.~~ 

As these places we limited in number and extent, it would seem sutfi- 
cient for all practical purposes to report in detail npou all si~ah iocal- 
ities, giving maps, drawings? etc. Such localities will, of course, be 
carefully mmked lipon the exlsting maps of the ~*eservxtio~~, prefel.a1)ly 
the U I ~  of the Geological Survey, which w:ts iunde with great care alld 
labor, a~rd which represents the topograplry vcry hitl~fi~lly. I would, 
t11ereii)re. suggest t11:~t t l ~ e  inost expeditions 1n:nmer of oxrryiug out 
the iostrnct,io~ls of the President would be to send partics to su(:ll 
localities as appear to invite development of the water resources. I 
reco~nllleld tlmt one party be c11;Lrged with reporting nlml all Water 
flowing into the Little Color~~ilo and the portio11 of the basin of tile 
Little Uo1or:zdo on the Nmajo Rescrvatiou; also the Cl~i~rlee Va1lt.y as 
b r  north as the mouth of Ooiion dc Ohelly. 

A second party should be assigned to that 1)ortiou of the reservatioll 
north of Fort Dcbfiance, and to include that portion of the reservatioll 
east of the Cafion del Muerto and east of the Tuititcha, Lnkachokai 
and Uarrizo mountains. A third party should ex:~n~ine the northwest- 
ern portion of the reservation, including the remainder of the Chilllee 
Valley, the western slope of the Lukachukai and Carrizo mountains, 
a i ~ d  as far west as the bounclary of the reservation. The San JU:III 
River should be divided betweeu the second and third ~txrties. It is 
recommended that the officers iu charge of these parties be iust111cted 
to locate upon the map of the Geological Survey the points at which 
any work reconi~r~ended is to be done. That the surveys for the work 
be made in detail, and that, as far as possible, esti~~tntes of the amount 
of labor required for the work be made. It is not deemed practicable 
to form an estimate of the cost of au artesian well or bore well, as even 
the most reliable expert can not tell a t  what depth water will be found 
or the character of strata to be met with, and any estimate would, of 
course, be no more than a guess. 

In  case that i t  is possible to obtain sufficient water for irrigation, i t  
is recommended that the plan for the system be elaborated. A11 officers 
should be cautioned, in reporting upon the feasibility of any site for a 
darn, reser~oir, or irrigation system, that the sandy and porous nature 
of the soil should be taken into consideration, as well as the limited 
amount of rainfall and high evaporation, and consequently the diffi- 
culty not only of filling a reservoir, but also of preserving the water 
until the irrigation season begins. 

It is suggested that the Interior Department be requested to furnish 
the necessary surveying instruments to accomplish this work, as there 
are not enough in this department to do it. There will be required 
three transits, three levels with rods, and three chains. It is desirable 
that stadia rods should accompany the transits. I recomnleud that 
special attention be given to excavating and protecting water holes and 
springs already in existence. 

The followingraiufall for certain points on and near the Navajo Res- 
ervation are given as a partial guide: 

Iuches. 
Fort Defiance, 1852-1860 ..--.. ...--. . ..--- ... - - -  ....-. .-- .-- - - -  - - - - -  - - - -  - - - -  14.19 
Holbrook, 1886-1890 ....-. .-.-.. ... ... .-..-. - - - - - -  - - - - - -  -. - - - -  - - - -  - - - -  .----- 9.29 
Winslow, 1888,1889 . .. .--. .-.... ... - .... . --.-- - -  - --. - - - -  -. - -  - - - -  - - - -  - - - -  8.57 
Fort Wingate, 1862-1890 .-.-.- --. . .... ... . -.. - --. . ---. - - - -  - - - -  - - - -  - - - -  .----- 14.71 
Kanab, Utah, 1872-1880. ...-.. ...-.. .... ---. - - - -  - - - -  - - - - - -  -.-- - - - -  .--- .----. l 4 . N  

CIIA~JNCEY B. BAKER, 
Second Lieutenant, Seve~~th Iiqfuntry, A. D. C., 

Acting Engiwer Oscer. 
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[Seventh indorsement.] 

HEADQUARTERS DEPARTMENT OF ARIZONA, 
Los Angeles, Cal., December 3, 1892. 

Respectfully returned to the Adjutant-General of the Army, with 
reference to iuclosed report and explanatory maps, by First Lieut. W. 
C. Brown, First Cavalry, the officer charged with the snrvey l~erein 

This report has been carefidly scrutinized by me persoually 
6nd receives my approval iu every particular. 

A. McD. M s C o o ~ ,  
Brigadier- General, Cowmanding. 

[Eighth indorsement.] 

ADJUTAN' ~ICNERAL'S OPPICE, 
Decent ber 13. 18.92. 

Respectfully submitted to the Major-General Com~naudinp tlie Army, 
with report froln the commal~ding general Departn~ent of Arizol~a, 
based upoil the instructions of the Mqjor-General Cornm;t~~dhg, con- 
tained in first and second indorsements hereon. 

B. WILLIAMS, 
Adjutant Genernl. 

[Ninth indorsement.] 

HEADQUARTERS OF THE AEMP, 
Washington, December 15, 1892. 

Respeotfully returned to the Secretary of War with all the ac- 
companying papers and explanatory maps made by the officer charged 
with this survey, herein ordered by the President. 

J. M. SCHOFIELD, 
Major- General Commanding. 

FORT WINGATE, N. MEX, 
ATovovsnder 17, 1892. 

GENEML: I have the honor to transmit my maps and report on the water supply 
of part of the Navajo Indian Reservation, made pursuant to paragraph 4, S. 0 .  No. 
115, C. S., headquarters Department of Arizonq Los Angeles, Cal. 

Very respectfully, your obedient servant, E. M. SUPLEE, 
Second Deutenant, Second Cavalry. 

The ASSISTANT ADJUTANT-GE~RAL, 
Department of Arizona, Lo8 A~geZes, Cal. 

(Through W. C. Brown, first lieutenant, First Cavalry.) 

Los ANGELES, CAL., November 29, 1893. 

SIR: I have the honor t o  snbmit the following report of snrvegs nmcle under my 
supervision on the Navajo Indian Reservation, per paragraph 4, Speclal Orders No. 
115, dated headquarters Department of Arizona, September 13, 1892: 

In obedience to telegraphic instructions I reported at deptwtment headquarters 
on September 19, 1892, and then received verbal instructiolls from thc department 
commander, as well as written instructions contained in rnenmrwlclu~n dated head- 
quart,ers Department of Arizona, Septeluber 15, 1892. 

I arrived at Fort Wingsbe, N. Mex., on September 22, where Lieut. Odou Gnro- 
vits, Eleventh Infantry, reported to me on the same day, and Lieut. E. M. Suplee, 
Second Cavalry, the day following. The work of organizing three parties under 
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Lieuts. Su~~lee,  Gurovits, and myself wa.s pushed forward as rapidly as possible. The 
personnel of the partie8 under charge of these officers is given in their reports, which 
are forwarded herewith; my own coasisted of one acting hospital steward, a lance 
corporal, and three privates, Troop D, Second Cavalry; four privates (Navajoes) 
Troop L, second cavalry; one civilian packer, and one tean~st,er driving tllc l;nck- 
board, which waa returned to the post on October 14; luy tml~sport:lti~n consisted 
of 11 p:~r:k mules. 

To Lieuts. Giirovits nud Suplee were assigued the northwestern and ~~l l thweale r l~  
p:~rtu of the reservatiou, respectively, as st,iuted io their re.port,a, while 1 took tire 
v:ut the east of the inouutaina and the north ant1 east of Ceiions del Mucrto : L U ~  

b e  C I I ~ I I ~  ou the south. 
'rile justrn~ne~rts ordered from the eugiueer depot, Willets Point, with the eswp- 

tion of r;t:cdia rods; chains, and pius, were received on Septeu~b~x 21, ancl all tbrm 
parties Inf% Fort Wingate on t l ~ e  followiug dayt arriving i1.t the N:~vajo Indi:~11 
Areucv at  Fort 1)efi:rrice. Ariz.. on t l ~ e  26th. l ' l ~ c !  1.1xnsits aud levels received 
w&e ionsitlered 1~0th by I I I ~  ase<stanta and myself as being luuch heavier thnu dei 
sired for uiost of the wor& in hand, i t  beiug diiiicult to curry such instrnmeuts on 
pack nioles and keep t11eu1 in proper acljn~t.n~ent. 

I aceortlinglu t.elegr:q>hed 011 Septeiuber 22 t,o the commaudiug officer a t  Willets 
Point for tellreg hand levels, three clinon~etern, three petlometern, and one aneroid 
baronwter, leaving instructions a t  Fort Wingtl1.e to have these iustruiueuts forw:~rded 
to ILU upon their receipt. It was snpptwecl that they would be shipped by express. 
T h y  mere, howcver, sent by registered mail ou October 3, being received at  Fort 
Wingate probably about the 'Jth, but tho postni:kster not notifying the :~cljiitant tlint 
they were in the office for nw, their arrival was uot kuowu until a week later, when 
by couriers they were distribnted ;rrr rq~iclly as possible, renchiug Lient. Suplee :md 
myself :~buut bctober 22, but Lieut. Guruvits uot until he had fiuisllecl his work. 
The chains and pins in some way n~iaearried-and were found by me a t  Fort Delianlee 
on November 7. The stadia rods are strips of lulnber 15 feet long and could not 
have bee11 carried on pack mules even had I kuown of their being a t  Fort Wingate 
when we loft. 

Learning that the agent contenlplated a visit to the can~p of Mannelito, chiat of 
the Navejow, on September 28, I accoiupauicd him. Here I found the largest col- 
lection oi Indian farms seen on the trip, the camp and fannu exteo(1ing over an area 
about a mile long by about one-fourth of a mile wide, with about ton to forty fami- 
lies, according to seaaon. The water for ilomentic pnrposcswas obtaiued from holes 
3 to 4 feet deep in the sandy bed of a " \vwh." At this depth there ie a stiff clay 
subsoil perfectly impervious to water. The method of irrigation here as in many 
other pal* of the reservation, I found to be to  flood the surface during the season 
when the snows are melting on the mountains, and water in streams and "washes" 
is plenty, holcling it on the surface by means of small dains about 12 inches high, a t  
a distance apart from 15 to 50 yards, depending on t,he natural slope of the ground. 
The water soaks through only as far as the clay enbsoil, and one irrigation is fonnd 
suffiewnt to mise a crop of corn. This is a place of importmce and an artesian or 
bore well should be located here. 

Mauuelito was informed of the object of our visit, and with him I visited Ileavy- 
mans Springs, where the herds were watered, some 5 miles to the west. Here was 
found an excellent opportunity of instructing the chief, and through him the Indians 
of his camp, in the proper method of developing these springs and stoking the wat,er 
from them. By a few minutes' work with the shovel the flow of two of the springs 
was materially increased under his own eyes, and he waa shown how, by the labor 
of ten men for a day, a dam could be constructed holding a considerable volalue of 
water and which would give the herds watering there relatively pnre water instead 
of the muddy, polluted stuff which the large number of sheep, goat,s, and pollies 
watering here were drinking. The desirability of this he franlcly admitted, ssyiu:: 
that  'Lgoats would drink only pnre water," but on the principle th:it " cver~body's 
business is nobodv's business," doubted whether his young men wonltl do the work, 
but promised to t&k to them about it. Seeing him some six weel;sI:~tes, I questioned 
him in regard to  the matter, but found, as I had suspected, that not,hing had been 
done. 

The condition of these spriugsisabout the same .w ninny others. Neglected l~artly 
becanse the Indians do not know how, but chiefly because they are too 1:wy ant1 
shiftless to care for them. While thus neglecting to enre for what 11c ha*, Ivl;~~ulelito 
asks that the reservation be enlarged, which I do not tl~illli : ~ t  i~ l l  ne~cssary. T~ICSC~ 
springs lie in the bed of an extensive "wash," and as any iluprovetnents 1~1a.dc~ \vonld 
aunually be wasted away by the floods, no work here is reco~nmrnded other than to 
thoronghly dig out some half dozeu springs which are fo1111d hwe and put, in ib srniill 
dam to hold water for stock. This will reqoira &bout lifteen days' labor, b11L will 
last for the season only, for reasons above stated. 

Yanuclito's springs at  his permmeut home were next visited, m d  here were found 
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a neri~s of mild sprin:?. as shown in thosketch below. These >%re evidently very old 
and permanent springti. I was informed that maug yeare ago in cleaning them 
out one of the bones of an animal, evidently a mastodon, was unecwtlied. 





: snqq pa&sqs Glpmsn s? 431q s!q JO n o ~ p s s  sso~:, 09% 
'qq.~sa JO qunome mnm!rr!m a i p o  alprui~q op mpao n! '00% 'uaq,~, .spnadep 438.1q 
11.1$!11 I: JII 6:~na111:luml pur: barva!oyla eqq q3!l[AL no '8u!peeq qo)!p .rood T? nayam 
A'[III:!.~!AII! %sorup ni:!pnl eqp poqg '~aaaiuoq i l ) ~ q  I .~UOII~~%:. ILIONI~ aa.xas:q iC[u~~p 
-.IW Sac(? puv 's.'e~cr.lr:,) [ujssa:~~ns aruoonq op sl.io& $serut!e Yup[xnr am sui:!p~r~ esaqq 
11!1[$ SAOl[S I[oIl[M h'&>Uaj JO Y11!1>1!11(1 p11W ~al[D$i~) JO 2~!3S!p BI[q 11: ~ ~ I : I ~ ( S  XIOM JO 
q11~0111c: na ~ I I U O J  so,& amq pns  ' p e p p ! ~  qxan sa,sL 11unf n v s  aq$ 110  rum^ s , ~ c a ! p ~ r a ~  

.sar[omr [[ems oAq 8.11: rro!qoas R!1[1 U! quaut 
-aao.tdnr? b p o  aq,T, 'aaa!a tranf TIUS er~q pur: 11uq s q q  r rae~qoq ~ H I I : ~  11% al)upu! 0% 
I)III? '~~o!p!~~ase.r  e1[$ JO daupnnoq uaapssa pnase.rd aqq op pa,\\ X B A ! ~  sl:rn!rrv app JO 

qquorn aq+ m o g  eog  ~ W M  pua qm?a ne Aq ppnos e v  rro paputloq p1nq JO ooald m[uZ 
-lll:!s$ 1: rLo!?.on.laSoa eqp 0% ppa JO 'axaq qoqg) 091 r ~ n . ~  oq d.1assaoa11 se p1Ir:[ qanm 0s 
Irlfrapuo:' ~er[q!o op prraulnJaaofj oql JOT l~cswaaerr 0q qr pa+on.rqsuo~ s! q3q!1) at[$ JF 
pur: 'all![ ntr!pca.toser eW JO (gsea) ehoqs sap11 fg pnoq6 08 oq iaassaaan puu l ,~  w : ~  
q! '1)qllT?~ a m g ~  I'UI:[ eq l  opuo $no ueny I I ~ S  aq l  moq  lags& eqp $33 oq raplo n I  

rrmy uas  aqq ,lo qwwl ~y+110s eqp no '(mequrna) ao!go-qnod pwq 
3!u.1,4 ~ o p q  ~ I I C  p n q  vsanr aug b(qsour ~o SO.I:~ 0% q u o v  Suqr:X!.~.r! 'oIK)'(;$ sd.~rr[~ad 
jo q s ~ o  a $2. .wqq.rtr,T q r a  cr qi~oqa q.q!p or[% ~rrropsn 0% ';sail punoj aq Kwu 71 m q y  1ma 
'p.~%:d JBMoI arIq ~[IoI( :  S[I!l[ 3[J!S 3pp I t0  d11 [[aAL q! daa.4 [I!.& 93$!1l Jo "I'.':x~ QlIJ. 

-ears 
J a ~ s a ~ 3  e s.raaon pug .~a%of qonm q! qcq? b~rro ' qa lq  rr!pqA aql  30 assnoe eq? q~!.\t 
4warr XI:M R01)!:)U100 ~.I.L'(I mddn sg! n! qn!qni lqzv~q) s!auaa,q aqp sl: pgunS!sap a ~ r : q  I 
'I3!11~\ lIoq!l) I! JOJ alu a03 s[ane[ aqp o w  aYp[oog 'IN "laa&x st!ur!nV ar[$ JO 11~110111 aq'T 
*\()["q ol!u~ 'c ~ [ u q  guoq" Surpsaq p008 rc 2w~txw.1 'qaqg) II!~J!A 1'11~ ar[) SI!  :L*OUY 
@! 11:T[AL p aqauqsuo~  p s q  sioIqqas eq!rldb aqq Luo!+l:a.rasaa 11a!prI Or[$ 01 nO!?!ppV 
ur: J0.T n a q q  WAL rrorqoas srrp 0.103aq gwqq pnn.x~:al I 300'9~$ JO qsoa s 1s .I~~L!J aql  
fo Qp!s a$!soddo aql  ko pq6nssrroo rpq!p aBpgoo3 eqy p sxau.m eqg ,$o auo ' 'xa~y 
N 'o![i~ 30 haau@na pap 'eYpgoo~ .f '$ .rK $0 s e n ~ ~ a a s  aq9 panlaas I RIW 

.saa[asmaqp oq q , ~ o [ j ~  uaqq sq!nwud ['crup1na!.1411 n! -CI~I!(~,VJ a.roru aaum 
-PC 0% b[ayq e m  deqq ' ~ a ~ r z  aqp snbaor: saq!qa\  or^ a'q pnu.&o S~JW~I.J.IO pua WU.%  an!^ 
y91 $0 nloqq e.to,pq d1qwcq&roa e[druaxb aqp pua %ma37 eIqco!nIv ooq!uh WJ R I B  
m a 1  TI: I)aqrsIa I 1[31q.& xroIq3as art$ ur ' s~ ro !~ )n~  pna saq!qat e q , ~  (2) *h[dt[~ts w n a  
?rll:lwncla pi"L; ~rtou%:kssd % (1) ::~E;~J!J o q  S u o p  saqnq!p JO s a%+u~:npa  orl,T, 

'uo!%t:Y !.r.r! J O  X O ~ ~ I : U I  q p o )  pq33.1!1> S ~ M  uo!qu:qle 'yooqs ro j  .ra)sAi $0 aottupnqe 
s! elaqp 'esrnoa jo .Ialqr:m a 873  lase([^ 'saa!>~ 1vvny ncS e w  pa Bn!n!.~.rs [I0 

x h x ~ ~  ~maoalq 314% uo 2~ pus  12 paqlrmr s$tr!otI 
''I? xo gr: n[[a& aroq oq qqwsra~m uteas plooiu 1: 'bxqnooo eqp 30 ~ro!qaas 
.''cam Q~ol[iubrra du  quas s! snqt:.11:dcle';'o!xo(1 a J! poe ' ~ a p n a  p n o q q i  s~no!8el alI+ 'WW 



: snql 'urxoj pehoaddo aqq JO 4p:n 
-13:ro ere& norqaan ssora eqq J! Imqq J 3 p O  nr q! qnd o+ aoqy  p~u!  enrr) 30 n~nq!puadra 
.ie$vaxZ qonar i: s a ~ ~ o l b a ~  L1[i:unus pne 'n! Jlr!aea ,~r+nr:qsl~oa SF oo&ubasnoa n! pus 







COXDITJON OF THE NAVAJO INDIAN COUNTKY. 

Nortllc,:~st of' I::~ifi:~iclti Rlonnt:~in I;l:~ck Crack issnes from the  monnt:~in and here 
I3lac:k (Ircwli I ) i  tch w:~s s~~rw:yotl :mtl the :Lrw covcretl I 'o~~ntl to be 348 acres. Wz~ter 
c:rn 11c:ro bc: t:tl,~<n 0111; of' :c.ntl c:~rrietl ; I \ v : L ~  l'ron~ the  s t r ~ a ~ ~ ~  tmsier than ikon1 any of 
tllt: o t l~er  vrwlcs. ;\l't,~rr i r r ig :~l i i~~g this t,ra(:t the S I I ~ I I I I I S  w:~ter  s110111d be returned 
to  t,lw I I I : L ~ I I  ~ ~ ~ ( : : L I I I  :LJ tJ10 o : ~ f i o ~ ~  bdow 1~(:11~1crs it, il~lpr:~~:t,icibl)le to continne t h :  (IiLch 
h ~ r t l ~ r ~ r .  Water, Ilowc:vcr, t.al1 :in(( slwnld 11t: td ten  out : I . ~ I ~ I I  belo\v to irrigattt :IS 

much of the several thousand wrcs  ;~v:dable as the s ~ p p l y  of water will warrant. 

AGENCY 1)ITCH. 

The volnme of water in Bouita Crcelr a t  the a<reucy was found t o  be  64 g:~llons 
per wcouii ant1 1 ;cu~ t,uld t h t  i lwiug the  irri$tiug season there is nbo~r t  donble 
this : I I I I ~ I I I I ~  of walar. Tl:c w;~tcr  supply is p c r m a u e ~ ~ t  a1111 import,aut by  rtuaotr of 
it,ti l w : ~  l ion :~.t  the :cgcncy whurc i t  is  t l~ol~ght ,  t h t  all w:bter not, r~re~le t l  for clornes- 
tic 1~11.1mst:s S L I I ~  for w:~t,cring of stoolc s11o11111 be used for irrigatit)u p u ~  ~)osvs. 

1 1111t11.rsta1ul t11:lt oue or two 11:~nis lmve been constrn(:ted ~ L ~ N I V H  t l ~ r  ngctrlcby on 
t,llis crcolc mid w;rslrccl aw:~g. A c h n ,  lrowov~rr, except ;b very low one, is not re- 
g:~rh:d :IS necessary, ant1 water c1.n c l~~i t t :  as ~1 .11  11e taken ont by a ~ I I U I I I ?  a t  but lit- 
t lc  :~l)ovc the bod of the  crook. T ~ I :  1li1111e a t  present coustructecl is b ~ ~ i l t  of eu- 
tiroly too l ight m:ltcri:bls, h c ~ ~ c e  i t  is  broken down in 1)l:~cc:s aucl llar never done 
scrvice. It is possible, howevor, to repair this and ~ m l i e  it. carry ~ l ~ ~ i t c  :lo an~onn t  
of water. It would be  better, however, t o  lmve a more ~uhst:lnti:tl ilrtnie col~st,rrlvted 
fro111 lumber which can be obtained a t  the ~'ovcrnmcut sew~ni l l  uot  far  distilut. a t  - 
$15 per thousmd feet. 

T l~e re  arc a fcw acrcs of h e  l m d  ,just above the  agency buil~lings wllich monltl 
n n k o  a fiue gartlen; tho m:~tcr shoultl Ll~cn be carried half a mile or man: 1 ~ ~ I o w  the  
agency, : I U ~  11sed t i  irrigate ;IS l o l ~ g  :a tho water snpply holds out, thure being more 
laud nv:~ilable tlmn thcrc is water to  irrigate it. 

J I I S ~  over the  ridge, cast of the  agency, a reservoir ran be  constrncteil to  hold 
abont sixteen and s h:df lnillions of cubic feet of water by  bniltling a claln 300 feet 
loug by 30 fcct in height. This can be  filled from n 111l111e 3,000 f w t  loug r~ruuiug 
a.long tho sidehill above the  ageucy, :LS shown by the acco~np:~ugi l~g p1;ms. 

I t  nlust i)e adlnitted, I~owever, t h :~ t  there is  some clonbt of this mi l  holtling watmr 
sulficicntly well tha t  t he  reservoir can bo fillet1 from the  supply in the  crcok, nw1 be- 
fore expense is  incurred in building so long a flume and in  the  contltruoti~m of o dam 
it is  rcconuinended tha t  the  gronud bc examined by an cxpcrt. Wltat was time by 
me was s in~ply  to  rnn the line of levels t o  deteln~ine the  practicabilit..~ of c:~rrging 
water to  the  proposetl reservoir and t o  cstinmte approximately i ts  c;y~;~city. 

Duriugthe irrigat.ion season it is  believed tha t  the  crcok carries suflicient water t o  
irrignte'about 173 acres. 

Abont 3 lniles south of Fo r t  Defiance a t  Black Moustache's cabin i~ a f nt. spring 
in  a caiion cliflicult of access for stock. It lnight be well tobuild a "toot dan1 bore, 
just M o w  the  natural rock bridge, and by me:me of about 160 feet of two-inch pipe 
carrv the  water out on t,he bank into a ditch where the soil is not so norons. Water 
would then be  conveuient for stock and the  snrplus could be used for irrigption. 
Two clays' labor will be  required hero. Fonr miles southeast of this lat>tc:r placo is  
another sn~a l l  spring almost cholrcd n p  by the  drifting saud; adsfs labor  in cleaning 
out  and putt ing in a water t rong l~  will be sufficicnt here. 

In  G:mdyJs Valley, ue:w the  sonthcrn boundary of the reservation, therearesoveral 
houses and a unmbor of farms; bnt the  Indians, for 1 : ~ k  of water, are uu:~ble to live 
there in t he  dry season. A bore or artesian wcll is n ~ u c h  ncedocl. 

Iit g c ~ ~ c r e l  terms i t  may be  said t ha t  the mountain rango, oxtonding for 70 n~i lcs  
north nut1 ~ o n t h  thro11g11 the  reservat.iou, constitutes in itself a vast reservoir, as  the 
winter's snows 111elt autl ruu  down thc  numerous caiions and washes, a t  ahnost the  
very time whcn wa.tcr is most needed for purposes of irrig:~ t,ion. 

It whites were iu possession of this country tlw gr(:i~Ot:r port,ion of this w:bter 
wonld be utilized. As i t  is now, however, the  w:~t&r IWUN from the n w ~ ~ u t : ~ i l w  t o  
t he  S:~II J I I~ I I ,  and from the  Sen J u m  to  the sea, and is of benefit t c ~  no one. while 
by  a little eq~ciul i tnre  of ~noncy :bud 1:~bor i t  n ~ i g l ~ t  be diverted to  tht: soil. 'I'he 
ditches, i t  will be scen, are most of them qnite inexpensivc, autl xvoulcl a1111o~t p y  
for thc~nsdves ,  even if the  water were ouly uscd t o  improve the graziug. 'J'heir 
cross sections should be  s ~ ~ f i c i e n t l y  I;wge to carry an almnc1:cncn of water during 
the  season of frcsl~ets. If  the  land rcroivcs but one thorongh soaking dnring May, 
it is  of great holp, and in somc soils sulticient to raise :t crop. The soil is ge~~er;t,lly 
sa.ndy, b ~ t t ?  so far as co111d be asccrtained,quitc fortilo, and :blong the  San Juan well 
atlapted to  f'rnit-raising. I give i t  as I I I ~  fixed opinion, howevw: tha t  it will I)e 
throwing 1nonc.y :trv:ly to  construct tlicsc ditches unlcss the  nc:ctnssary wagons, 
plows, :cut1 o t l~er  ag r i cn l t~ i rd  impleu~euts are furnished, together w ~ t h  :I a~~tficicnt 
number of active practical P~rmers  familiar with irrigation, to assist aud instruct 
these Indians i u  correct ulothods of farming. 



If the ditches which have bceu locatcd are constrnctecl, not loss than fivc good 
farmers will be rcqnired in the part of thc reservation examined by me. 'rllese 
should be located ahout as follows : Two along the Smi Jnan ltiver, onc above and 
one below Hog h c k ;  one in Standin,v Rock V a h y ;  one in Tsa-a-~~o'-~t.i ,  and t . k e  
charge of all the farn~m to the south on the ea~tcrn slope of the monnteins. Ono to 
have charge of farms a t  Tse-a-Ice, Wheattields, and :dl on the wcstorn slope of the 
mountains down to the immcciiate vicinity of the agcncy. 

In addition to their other duties these farmers should have general charge of the 
springs and wells in or adjacent to their rcspcctive districts, under supervision of 
tho head farmer a t  the agcncy. The oiling apparatus on the winclulills will require 
attention about once each acek. 

Along the Chaco Rivcr where water is obtainable at  only a few feet below the sur- 
face a few drive wells and hand pumps conld he uscd to advantage. 

Under the conditions as we find them here no wells except artesian wells can be 
expected to give entire satisfaction, and i t  is rrconlmended that the colll~trv be ex- 
aulined by an expert with view to locatiug a r t e s i : ~ ~ ~  wells where the iu(lica&ocs :%re 
that flowing wnter can be obtaiucd a t  no great depth; otherwise borc wells, with 
winclmills to pump the wnter, mnst be snbstitnted. 

At least ttsu wells are needed in thc district which I examined, and these sl~ould be 
artesian wells as far as practic:~l~le. Where this cannot be clone borc wells with 
windmills must sniiice. The cost of a bore well as ~ive.11 mc by Mr. C. S. McIutyre, 
of Gallup, N. Mex., a man of much experience in snch work, is about as follows' for 
a 300-foot well : 

Boring 300 feet, a t  $2 per foot. .............................................. $600 
.................................. 300 feet 4-inch casing, a t  65 cents per foot.. 195 

.................................... 300 feet 2-iuch pipe, a t  18 cents pcr foot. 54 
100 barrel iron tank. ..-.......................-.--...-...................... 1.50 
Windmill ................................................................... 125 

........................................................ Bmss barrel or valve 5 
Steel derrick ............................................................... 100 
Sucker rods, 10 cents per foot.. ...............-.............................. 30 

Total ................................................................. 1,259 

Timo required for boring, 30 days; time required for pntting up windmill, &c., 
two weeks. 

To this should of conrse be added cost of tmnsportatio~~ and other inridcntal 
expenses. Three hundred feet is believed to be greater rather than less the ;rverage 
depth. 

An aggregate of about 60 days' labor will be rcqnirecl on the s p r i n ~ ~ .  rndinn 
labor cau be obtained at  from $1 to $1.50 per day, the Indim18 bo:~rtl~ny tl~c:u~~c.lves. 
In making all estimates the distance from the railroadshonld be takcn Into ~ I W I I I I I ~ ,  

and i t  should be remembered that all supplies aurl forage u~ns t  be h i c n l ~ ~ l  from 
thence in wagons. 

In verifying the levels of the ditches already located, nftcr Idlcy aru tlng. ancl he- 
fore the water is turi~ed on, which should be done to insttre an even How, x Ir\ rl and 
leveling rod should be snpplied a t  the agency to be scnt for use where 11oc.tlet1. A 
Gur1c.y f:lrntcr's or c1r:tinngc Irvrl, with t~ 111od and levelingscrews (price $%), :rnd a 
New York rot1 in four parts, which, when closed, is biit 5 fcet in length (price $go), 
will, i t  is belicvcd, fulfill all reqnircmcnts. 

A conple of hand levels, whiclr cost bnt nbont $8 each, will also be fonl~d most 
useinl in making exa~ninatiou of g~onutl n1t11 v ~ c w  to 1oc:ttrng sm:~ll ditclles : U I ~  
laterals. 

I cauuot close witl~out aoknowlcilgment of the efficient work rendered by 111y as- 
sistants, Lieuts. Odon Gurovits, Eleventh Iuf:nitry, and 15. M. Snplrc*, ~crc;utl k s ~ -  
alry, whose reports arc forwarded herewith. 

Very respectfully, yonr obedient servant, 
H. C. I:ROWN, 

1~'irst Liew trqicc~t t, 14 I s t  Cnvalr?y, 
In ekarge of surveys 1191 Xnc~ujo l r tdru~ l i t  seraation. 

.The ASSISTANT ADJUTAN'C-GICNICRAL, 
Department of Arizowa, Los Angeles, CaL 
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rnent, reported November 1, the clay before I comlnenced to retnr~l  to Fort Willgntu. 
He was hired from the 19th October until returning with my discharge, a t  $2.50 Dar 

Tabular statanent of iwigatiny clitches located on Navajo Indian Reaerz'alion, by Lierct. 
W. C. Brown, First Cavalry. 

Size of diteh, dimen 
dons in feet. 

day. 
Considerable tronble was caused by rumors spread by some one that the objoot of 

my and other parties was to take children away by main force and put t,ilo~~l to 
s,&ool at  Fort Defiance. Another rnmor is spread by " white settlcrsn in the west- 
ern part that I was to locate water with a view to allot springs to white settlers. 

Many rprings must have beell covered up by "santlstones," and no doubt with 
the good will of the "older Kava.joes" new springs conld be located.'' 
M y  recommendations are to locate and bore for wells a t  places where water would 

Jlow for existing grazing. 
Around every spring for about 8 miles no water, but grass, is needed. 
After ruacbing that point grass is sometimes ab~indant for miles.. 
Certain indications point to water a t  the places marked a t  from 150 to 500 feet 

deep. I also respectfully state that next season water and grass will be needed for 
about one-fifth more, having counted approximately the herds and flocks encolm- 
tereit while traversing my district. Furthermore, any work to be done ought to  bo 
given only to persons who are acquainted with the ground and conditions. 

The work could and ought to be commenced a t  once. 
Troughs are needed with every spring. There is a waste of water, and horses and 

sheep trample mud i n  the springs and prevent the full amount to  come to the sur- 

Name. Length 
Area 
1rn- 
:ated. 

rack per mile Location of head. - 
I(ot 
tom - 

6 

6 

3 
5 

5 

3 

4 

3 

1 
2 

Depth. 

Feet. 
.... Francis. .- 56,628 L feet to the 

mile. 

I. 2 feet to the 
luile. 

L foot in 1,000. 

15 feet to 200 
feet, or47. 52 
inches per 
mile. 

&bout 15 feet 
to the mile. 

15 feet to 200 
feet. 

15 feet to 2M) 
feet. 

15 feet to 200 
feet, orm.521 
inches per 
mile. ] 

Near head of Old Virdin diteb 
and one-third mile below 
mouth of Animas River. 

About I;$ milea above heading 
Saudivalk Iutliau 1)ilcb. 

About 20 yards above falla 
wbich are 20 feet hi h, If 
miles east of pot-shape% rock 
on red sandstone butte in 
center of valley. 

Boor nnles above villame nearly 
identical with 01; indim 
ditch on north bank; 300 
ynrds above old cottonwood 
tree on bank 20 feet above 
head; the top of Bennett ap- 
pears just over graaa-covered 
slopes; cutniuce to cai~on. 

One mile above old stare where 
creek tnms nouth and rune 

...... Sandivnl 31,218 I 
Standing Red 

0 .  11 '>'I3 

.. Tsa-a-no-sti.. 20,583 

face. 
The distances rad camps appear on maps and in itinerary. 

Very respectfully, your obedient servant, 
ODON GUROVITS, 

Second Lieutenant, Eleventh Infantry. 
The ASSISTANT ADJUTANT-GENERAL. 

Deyartment of Arizona, Lo8 Angeles, Cat. 
throueh narrow r o c k  eorae 
(See $Loto). 

" -~ - 
Idcutinal with old Guvernmcnt 

ditch. 
On north aide and hetween new 

lo house and tall finger of 
re5 sandatone detached from 
mesa. ITINERARY. 

Agency ....... Identical with preeent ditch or 
flume. 10.000 In obedience to  ordens received, I proceed from Fort Wingate, N. Mex., to  make a 

s m e y  of part of th~NavajoReservation. 'The commanding officer a t  Fort Winvate 
furnished everything called for by me, viz: One noncommissioned officer alicl txrce 
privates of Troop H, Second Cavalry; fonr privatcs of Troop L, the latter being 
Indians; a civiliau packer with the pack train of H Troop, Secoucl C:~valry (11 
mulen). mas also detailed for duty wirh the detachment. 

* Sont11 bank: t North bank. 
(1 WiLhwt the reservoir; with the reservoir, 811. 

: In rock. 5 Tn soil. 
TI Blume. 

, , 
Camp 

September 25. n 1. 
I left Fort Wingnte, N. Mex., and arrived a t  Rock Springe a t  4 :30 p. m. 21 miles. (Tllrough First Lieutenant W. C. Brown, First Cavalry, the officer in charge): 

Sr~c: I have the honor to  transmit herewith report and maps of survey made in 
obetlionce to pnrabvaph 4, Special Orders 115, Headquarters Department Arizona, 
Septcmbm 15, 1892. - 

1 was ordered September 16, by Field Orders KO. 3, in camp near FI:~gstaff, Ariz., 
to  prweecl to Fort Wingate Barracks, Ariz., and thence to Fort Willgate, N. Mex., 
w h c ~ c  I was to reccive fnrtlier instructions. 

Arriving there September 20, I received, after the arrival of First Lient. W. C. 
Brown, Firvt Cavalry, September 21, detailed instructions to make :L snrwy of the 
clistric4 assigned me, with a view to increase the supply of water for the tltock of 
the N:~vajoev and, if the supply of water is sufficient, to irrigate arable land. 

Tho field work to be completed by November 10, which date was tlesipnated as 
tllc date of retnrn to Fort Wingate, where the reports were to be coulpletetl. 

The district assigned me consisted of the northwestern portion of the reserv:~tion, 
incln(1ing t,he part of the Chinlee Valley, the western slopes of the Luckachnkai 
and Cai~iso Mountains, thence as far west as the boundary of the reservation. The 
San Juan to be divided between a party east of the cirri80 Mountains and my 
party. 

The area assigned to me consists of about 7.800 square niiles and the 12,821squ.are 
miles coustitnting the entire reservation. To commence work 1 had to proceed 
north about 75 mlles, and to returu from west to east abont 200 niiles more. Total 
distance covered during the forty-six days in the field, abont 1,061 miles. 

Considering the object of the sbrvey, the large area assignetl tome, and the limited 
time, I concluded to adopt the method of LIHasty survey on horsehck." 

The "transit level, chaiu, and rod1' were left by h e  at  Fort Defiance. This 
method here is rough country allowing but aboiit 8 q([uere milrs survey per day. 

The cliuolueter and pedometer re;~cllecl ine in cmlp . ~ t  I h l  Lake October 31, t,he 
day I fiuished my work. An "interpreter and gnicle," hired by the Interior Depart- 

Can," 
September 26. 0 2. 
Breaking camp a t  8 a. m., I marched to Fort Defiance, arrivini there a t  2 p. m. 

I endeavored to get information a t  the Indian Agency about certain spriugv nlltl 
creeks, but failed. I was told there that i t  was iinpossible, on acconl~t, of 1;lcl; of 
water, to  traverse the district itssigned to me from east t o  weat as I intended. 17 
milen. , 

Canop 
September 27. n 3. 
Broke camp a t  6 :30 a. m. ; reached camp a t  Chin Lee's store a t  6 p. m. 45 miles. 

Camp 
September 28. n 3. 
Remained in camp. 

c.mp 
September 29. n 4. 
Broke camp at  7 a. 111. ; mwchcd through Caiion Del Muerto t o  Taec-a-lee Cretali, 

arriving there at  3:43 p. 111. Thronghout Caiion del Muerto water a d  also grazing. 
To reach the trail Ieadlng to Tsee-a-lee store, one steep trail to ascend. P;wk :all- 
imals haye some ditiiculty a t  a fcw bad placcs to follow the trail. Camp good ; water 
and grazmg. Forage can be bonght a t  the store. 31 miles. 

CII,," 
Seytomber 30. o 4. 
Detachment remaiued in camp. Left a t  8 a.m. alone to ascertain certain places to 

be marked 011 Powell's map. 19 miles. 
Cam, 

October 1. 4. 1-2-3-4, 6-7-8-9-10-11. 
Detachment remained in CBIIII). Left camp with one Indian trooper : ~ t  7 a. m. Fol- 

lowed Tsec-a-lee Crcek northeast for abont 9 miles. Locatecl four springs on tho 
north b:mk am1 fivc springs on the sonth hhnk of Tsee-:r-lee Creek. The imnrcili- 
ate surrou~~liogs being rock formation, these spriugs can not be nsed for pnrposes 

S. EX. 68-2 
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of irrigation to xdvafitnge. Tsee-a-lee Creek rnns in a shallow bed, the bottom 
partly gravel and partly sand. Inrlicatious point to ronsiderable amonut of mater 
flowing a t  certain seasons of the year in this creek. Turning alnloht north a t  about 
9 miles from the store, I ascencl&l a stccp slope on reachil~g the top of tho Tun. 
itcha Monutailhs. I found plenty of grazing and w:~tcr. Iietnrued to cnmp by fol. 
lowing western slopcs of the above mountains. 36 miles. 

Camp 
October 2. n 5. - - -  
Broke camp a t  7 a.m., and marched with detachment, following the westen 

slopes of Tunitcha and Lukachkai  mountains. Reached camp a t  12:45 p. m. at 
Charles Mitchell. 21 miles. 

C.,mp 
October 3. n 5. 
Left cemp a t  7 a. m. alone. Followed bed of Carrixo Crcck. Rcnched Chee's ston 

a t  9 a. m. Found good water a t  that place and Lientenant Snplee's party cuul,eda 
there. Concluded to change my camp to Chee's store; where I expecteh forage,, 
While returnmg to camp a t  Charles Mitchell's, I exaunncd the ~vesteln slopes of Lu.1 
kachukai Monnt:~ins. 16 miles. 

Cimp 
October 4. 0 6. 
Broke camp a t  7: 30 a. m. Marched to Chee's store, where I remained that day, 

Camp good; forage can be bonght, water and grazing. 8 miles. " b'mp 

October 5. 0 7. 12-T-13-"A". 
Broke camp a t  6:30 a. m. Left one noncomniissioned officer, two privates, Troop 

H, and two privates of Troop L, with their horses and live pack mnles in camp. 
The remainder of the cletachmont, and seven pack ninles carrying forage, etc., left 
with me for the Carrizo Monntaius (western slopcs). Reached camp at  4:45 1). m. 
After reaching camp an Indiau chief, Blackhorse, and ahont 25 of his followera' 
came to camp aud desired what the ob.ject of my appearance was with the soldiers. 
The only way to communicate with B1:lckhorse was through an 11ndian of L 
Troop, who spoke a little of the English laltgnage. Blackhorso clclivered a lengthy 
speech, directed to the Indians who came with him. His nlanner and gestura 
seemed to indicate that he was not over friendly toward me and my party. My 
trm~slator being called upon by me to translate the meaning of the speecha of the 
Indian chicf, answered repeatedly, "I do not kuow." At abont 8 o'clock p. m. the 
interpreter came and stated that the Indian chief would be back that  evening to 
find out who permitted me to pass over Nav:bjo land, and also to get paid for wo 
water, and grass used by the nlen and mimale. I then reprimanded my man for 
telling me a t  the tlme the meaning of Blackhorse's speech, bnt seemed not t o  s 
wed to make him understand. No further tronble occurred. Blackhorse did not 
turn. 38 miles. 

October 6. z 8 .  14-15. 
Broke camp a t  7 a. m, and proceeded to examine the western slopes of the Ca 

Monutains. I tried to make Big Oak Spring as my next camp. I 4id not suc 
and camped a t  a tank. 38 miles. 

Camp 
October 7. n. 
Broke camp a t  7 a. m. Marched back to Chee's store. Part of the ro:~cl hen 

sand. 23 miles. 
r ilnp 

October 8. o 6. '' R n  
Left detachment in camp and surveyed Chin Lee Valley, N. Mex., of Chee's store 

32 miles. 
ramp 

October 9. n 9. 
Broke camp a t  6 :SO a. m., and with detachment marched to San Jnnn River. I 

traveled by compass, mld 4 p. m. went iuto camp a t  the head of Tee-sen-tit Creek, 
Road very rocky. camp poor; no wood or grass, bnt plenty of watw. 31 miles. c.,,":, 

October 10. o 10. 
Broke camp a t  7 a. m. Reached the San ,Jno,n River, near New Mexico and Arizona 

Territory boundary line, a t  6 p. m. Country very rough, formation allnost en- 
tirely slate, after reaching the gro~ulcl north of the Carrixo Mountains. 39 miles. 

Camp 
October 11. o 11. 
Broke camp a t  8 a. m., sending pack train on northern bank of Snn Joan River 

with instructions to go into camp a t  Noland's store. About 11 miles I, with one 
Indian, snrvcycd cmuuds on the south side of the San Jnan River. 19 miles. camp 

October 12. o 11. 
ltemained in emnp at Noland's ranch. Sand storm and rain, followed by snow. 

Itode alone due south of river. 9 miles. 

October 13. 0 1 2 .  
~ ~ f t  a t  7 a. 111. to survey ground north of Carrizo Monnt:~ins and sonth of the sari 

J1lall River. Thc pack train traveled on the north side of Sari .Two River, witll 
orders to yo iuto camp near Gillette's brother's. :&bout 16 miles from pleviolw camp. I 

camp a t  about 3 a.m. Camp good; forage could be bonght a t  the store. 31 

october 14. 0 13. 
. ~ ~ o k e  camp at  7 a. m. Train ordered to proceed on the north bank of the Sau 
Jllan. I was compelled at  about 10 o'clock- to retnrn to the nortllern bank of tllc 
ssn Juan, thore bciug no trail or w:ky to procccd over south bank or wcstw:ir(~. 
~t about 3:30 I went into camp a t  Bl11ff City. Camp very good; forage conld be 
bought a t  r e ~ o u a b l e  rates. Eight innles aud 3 horses wcie shod a t  that  place. 32 
miles. 

C.,,,>II 
October 15. 0 15. 
~ ~ i l l n i u e d  ground west. I was convinced that  I could not find any more trails 

leading westwarils. Conclnded to proceed southwest, carryiug gr:~in for six days, 
to Tuba City, whereto I requested ratiour to be sent to nly detachment. 9 
milee. 

r.mp 
October 16. o 14. 
Broke camp at  6:30 a. m. Found spring and @.us about 12 miles from camp. Snr- 

,eyed vicinity of T-hone-d-le, and was compelled by sandstorm to go into cnrnp a t  
11:30 a. m. Pack animds refnsccl t.o advance on acco~lnt of the storm. 17 milus. 

G . , ~ P  

Octoberl7. O 15. "C" 16. ' 

Broke camp a t  7 a. m. Selected camp a t  a watcr pool 6 p. m. Pack train did 
not reach camp until 8 :30 p. m. 47 miles. 

camp 
October 18. 0 16. "C." 
Broke cnuip :tt 7 a. in. Reached T-hee-an-ta Creek a t  11:40 a. nl. 19 miles. 

c*n,y 

October 19. 0 17. 
Broke camp a t  7 a. m., and through Marsh Pass reached Shan To a t  12:45. 36 

miles. 
Camp 

October 20. 0 18. 
Broke camp at  7 a. m. Marched to Red Lake, arriving there a t  3:30 p. m. 33 

mile& 
Camp 

October 21. o 19. 
Broke camp a t  7 a. m., and reached Tnba City a t  1 :15 p. m., found rations as 

expected. 24 milcs. 
C ~ m p  

October 22. ~3 29. 
Remained in 1. camp, .,.... bought forage, had auinmls r~hod, heavy rain. 

October 23. b '20.  
Left camp with part of detachmeut and pack train, carrying forage for lirn~u's 

District. Ileachcd camp at  Allen's a t  1 :30 p. 111. After reaching camp, 1 w:&s annoyctl 
by civilinns who desired to make a compli~int, and who would not nuclorst:bntl that I 
did not have any ant,l~ority to investign te into their gricxulccs. 24 miles. 

(Ctrnp 

October 24. r2 21 "D." 
Broke camp a t  7 a. 1u. Proceccled towards Kai- Peto Spriugs; reached cmup : ~ t  

4:45 p. m. Best grazing while on march. 
or.. ., \.., 

October 35. U 22. ' 

Broke cnmp at  630  a. m., marched tommils Navajo Creek; hard trail and slow 
progress. 1le:lchcd wmp at  450 p. m. Piwk-train tmrelcd slow, calnpetl iu c:~fon. 
31 miles. 

c.,mp 
October 26. c 22. 
Rail,. Left a l o ~ ~ e  a t  8 a. m. for P:ih-ute Caiior~ and crcek sonth of i t ;  returned t o  

caiion at  5 p. m. 29 miles. 
(:*,n,, 

October 27. o 23. 
Left a t  camp at, 7 a. m., and Shan To, marched towards Tuba City, calnped at  

Pa-Kd-She-Bit-To. 23 miles. 
Cstsp 

Octobrr 28. o 23. 
Raiu. Loft mmp aloue, snrveyiug towards Kai-Peto Springs, rcturnod a t  11 a, 

nl. It miles. 
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camp t 
October 29. 0 18. .: 
Left camp a t  7 a. in., marched to Reil Lake, where a t  6 p. m. I was informed 

a courier is trying to overteke mc. 19 miles. 
G a w p  

October 30. c 19. 
Broke camp a t  7 a. m. and marched to Tuba City. Rain and snow. 24 miles. t 

Ua,,,p 
October 31. 0 19. 
Remained iu camp. Courier, with pedometer, clinometer, and also hand 1 

reached camp a t  11 a. m. 
rrolv 

November 1. 0 19. 
Remained in camp. Rain. Au Indian guide and interpreter reported for d 

hired by the Intcrior Deportment. 
C : ~ P  

November 2. 0 2.4. 
Broke camp a t  6:30 a. 1x1. and marolled to Orsibi Village, 41 miles. After arri 

in camp iuterpreter inforlned me of a trouble which occurred in Chee's store. 
c.,alp 

November 3. 0 25. 
Broke camp a t  6 :30 a. m. and marched to Keams Cafion, reaching there at  3 

one mule sick; 33 miles. 
Cnmv 

November 4. u 25. 
Remained in camp. One horse shod. 

Camp 
November 5. 0 26. 
Broke camp a t  7 a. m. ; reached Sheep Springs a t  noon; 20 miles. 

('"rn" -- - 
November 6. 0 27. 
Broke camp at  6:30 a. m. Proceed across thecouutry by compass; found, a t  

a trail and wagon road, indicatirig n body of cavalry traveling west with pack 
and aruly wwons. Reached c:tmp a t  1 p. m. It was reported to  me by the 
guide from t%e agency that the Ind~an agent had died from  wound^ recei 
Chee's store. 27 miles. 

Cams 
November 7. 0 28. 
Left camp a t  6 : 30 a. m., reached camp a t  Cienega Station a t  1 : 10 p. m. 218 m 

C.,,," 
Novcmber 8. 0-29 .  
Broke camp a t  6 : 30 a. m., and reached camp a t  Rock Springs a t  11 a. m. 

being informed that the Iuclian agent mas a t  Gnllnp, I gave instructions to 
tachmeut to follow the next d:by, aud rode to Gallup. 27 miles. 

cams 
November 9. 0- 
Left Gallnp after arrival of pack-train; with it, a t  9 a. m., reached Fort Win@ 

a t  12.30 p. m. 12 miles. 
Total distance traveled on horseback, about 1,061 miles. 

TUNITCIIA MOUNTAINS. 

Nine small springs locatccl 011 Powell's maps, marked and numberwl "I to!' 
These springs r b t  prcsttut give from l to 3 g;bllous per minute each. There it9 
arable gro~und in t,llc:ir vicinity, the gronncl bein5 rock. They slietl into the W 
A-Lee creek, soatli of the Tunitcha mountains. I! ollowing trail almost due nor& 
which is very rou@ :bud sfeep, one reaches the flat on the t,op of these a~onuta. 
I found good graz~ng;  srea about six sqnare miles. (Lakes) ma~ketl ou pow& 
luap are ouly water holes. Two out of the seven s t  present arc allnost dry. Ia 
not account why I found only two sl~evp herds and about 250 horses on tliese flat; 
perhaps i t  is on account of the d~fticulty to ascend. I do uot think it  prob;~l~le tilt 
animals can chmb the trail on tlic north side in less time than a clay's tr:~vel. 

There is one spring abont halfw:~y clown that trail, marked "10," which# 
tran~pled iuto by anin~als. B.v digginy with branches broken otf trees, the tkr 
incre:~autl from about 30 qnarts per minnte to :~bont 16 gallons Iler nliuute. 1Ls 
and similar springs ought to be opeued up and protected by a covered-up s p i i  
house. 

The accompanyiu* map, ~narked "1," will give m idea of the work recornmen@ 
to be done. A slw?ng near Kean's Canon, on the Moki reservation, h:w becn @- 
larly protectecf. 

(10) The gonnd is lime-stone formation :md The overflow would claicQ 
be carriod iuto LAnk:~olinlri creek as : ~ t  present. 

There is one apriug, msrlied " 11,77 which ought to be protected, and I think 
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dliog about ei h t  feet deep, with a hand-pump and trough, would be desirable 
Sage bas% grows in the vicinikv. West Tunitcha creek flows into the Car- " 

',"$reek and is well used by fanning Navajoes. 
Hecommend one spring house a t  "10" and one hand pump and trough a t  ull.v 

ost can not be ascertained. t 
I LUKACHUKAI MOUNTAINS. 

he above-n;tlued creeks. 
~~comluend  that about 25 hand pnmps, in working order, be turned over to  Nava- 

-they to be their property and troughs also to be furnished; couldnot ascertain t" --- he cost of these pumps. t Water is plenty; no sheep grazing in vicinity, although grazing a t  some points. 

I " WESTERN SLOPES OF THE CARRIZO ~~OUNTAINS." 

water shedding from these mountains west and north is utilizednntil it reaches 
salldy soil, and then disappears. The spring marked "Hospitito" a t  present is al- 

dry. After digging but fcw seconds two gallons per minnte were memured. 
other spring loeiltcd as number "12" on the map, requires a ''springhouse," the 

?$flow is suppressed and mired. Sheep and horses trample into the spring the soil, 
i k e  heavy mud a t  present. The tank marked on map ofPowell's could not be fouud, 
but s place marked on map with "T," wm found aft,er following a hardly percept- 
ible trail, for over two miles, over rock without any sign of grass or wood. Tile 
water accun~ulates there in a natural basin of rock ibrnlatiou, contents abont 1,000 
gallons. There was an overflow which disappears full about fifty feet deep, almost 

Then within abont ninety steps the fall is about 100.Stwt more. 
tb'urther to  follow course is impassable. Upou exnmiuing the surroundings of the 
natural bmin, I found two splits in the rocks wheuce the basin waa fcd. Wit,ll a 
picket pin I enlarged one of these openings, which resnlted in an overflow witlrin 
:en minutes, &o 27 quarts per minute, more than one third of increase. I can state 
)ut believe, not being an expert upon the subject of water supply. 

Baaed upon: The surronnding circnmstauces-(elevation)-1'11e outflow of water 
at about 14 miles wesi from the "T" marked place and the same temperature of 
water a t  both places, I believe that there is no diflicnlt?: to find water by boring. 

Considering only that portion of area marked "A" which has a t  prcsdnt grassnot, 
used. At least 25 square miles could bc made available for slock. The  spring^ at  
the place marked '' 13" number 5. In ddl t ion to this there arc two n:~tnml hsinx, 
miruilar to the one described before. <!out,enta abont 1,200 gallons. There is 110 t r ;~i l  
leading to this water. The name at9 given to rue by a few of the Nav?joes, is 1101:- 
wass-ha-han. The Navajo solrliers did not lmow of that water. Nnvajoc~ who 1111ct 
later stated repeatedly thnt there was no water in tbat diroctitm, cxcel,t the 8:dt 
water of no use in Gothic Wash, and Sal~otsoidbeazhe. 'l'hc water referred to ;~,s of 
no use, is salty, and animals refuse to dlink ~ t .  Them is no vegetation in the 
vicinity. The taste is more salty than the usunl allrali water. A whitish deposit, 
crystrllized, iudicates more salt than thn usual alkali deposit. 

Recommend that  one windmill pump " be bored in a place somewhere ~narkcd 
c r  g ,, 

Saeltiso Spring is a t  present dry. Two Navajocs live near it. The points marked 
"14 and 15" are worth7 or development. The ~unount of \voter flowing there illto 
natural basins, rock botton~s, is abont 20 gallons a t  14 and 30 gallous a t  15 per min- 
ute. One and one-half miles of travel without trail is required to reach thein. 'I'he 
names given by some Narqjoes are: 14, Tsa-tsak-sah-hat-e, and 15, Tsa-tsil-T-so; 15 
also known as Big Oak Springs. The area marked "B" is only about two conto~~rs  
above the level of these springs. Everything makes me believe that  water will be 



BEAM'S DISTRICT MARKED " D." 

ODON GUROVITS, 
Second Lieutenant, Eleventh Infantry. 

I was informed that  east of Keam's district towards the Colorado 
Navajo Spring there is a valley known as "Horse Valley." I could 
leading to it. The grazing there is to be like the one described in 
marked "D." After water is provicled for in the area marked 'IDv this ' l  

Valley" might be made arable. 

NAVAJO CREEK, PAH-UTE CREEK, AND KAI-PET0 SPRINGE. 
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a spring that wmes out of a crack in the-rocki, and f a  3 feet to a flat- 
where the Navajos have made s mud wall 6 inches highto catch the drip. 
over fortv head of animals watered there a t  one time, and there waa plenty of 
left. T& spring ison the trail to Chin Lee and to Canon De Chelly. I would 
mend the following work to be done, as this spring is  not apparently claimed 
one and there is no water within 3 miles of it. There is plenty of grazing 
vicinity. Sandstone of good quality is to be had op the  apot. The Gover 
aawmiH is 5 miles distaut. 

There should be a semicircular wall of stone 4 feet in diameter and 4 feet in h ' 

built against the solid rock. It should be covered with e wooden cover. '!hi8 
is sandstone, and would have to be squared up by remoring a trian 
the rock 1 foot wide a t  the bottom and4 feet long. The bottom of t % % ~ $ ~ ~ y  
rest on stone, and a 1-inch pipe 5 feet long could be placed inside next to trail, 
three troughs 1 foot by 1 foot by 12 feet tilIed. The overflow would, if any, 
directly away from the troughs and cause no trouble. The thickness s h o d  
suf%cieut to stand the pressure of water when full. The trail leads a p  over the 
and 15 miles from Defiance is a long valley rnnnmg north to Monument Ca 
Here is 10 square miles of good grazing, and a hand pump with three t rough  ah 
be here. Nothing further being done in this section. I reached Chin Lee sto 
mouth of Canon de Chelly a t  6 3 0  p.m. 

There I camped the 29th and 30th. h i n g  np Carion de Chelly, I fonnd many mil 
banks in cornera of the canon. On a few of these the Navaioes are farmins. Tlta~a 
banks contain about 2 acrea each of rich soil, and the subioil is  so moietothat irri; 
gation is not neceaary. At 7:20 a. m., October 1, I started down the east side of 
Chin Lee Valley. There are numerous farms in this valley between the sandy d q  
creeks, but there are hundreds of acres that can be farmed here without irrigation 
if the Indians were compelled to work them. In some places are evidences of snmd 
ditches, but  the soil rests upon sand through which flows water to the depth of 3 to 
5 feet, thus keeping the soil above moist during the entire year. Many farms of 3 
acres each are found during the first 10 miles of the march. About noon I came to 
Saud Cone springs, consisting of three water holes, 5 feet in diameter, 1 f w t  ia 
depth, in hard sand. They do not overflow and do not go dry, are not moddy, :m~l 
aa there is uothing but poor grazinq in the vicinity, I do not think it advisable to 
expend mouey thiare. From this place to within three miles of Chee's store is r 
stretch of bad land devoid of growth. The last 3 miles is on the top of a mesa 011 
which is grazing. I would state that in all my maps ;md repork that when I use the 
n-ord '6graziug," I mean an animal by hard work could keep from starviug. 

There 1s no gr:inlug 11ke an enstern pasture. We reaahed Chee's store on Carl iro 
Crock a t  5 3 0  p. 111. and c:m~ped in the creek botton~. They hme  ;& well t l ~ e ~ e  8 
feet deep which st~pplica about 200 ani~uals per day and never went dry. On re- 
ferring to the map and sketch i t  can be seen that the creek narrows nncl run8 
through an opening IU the mesa. Here a dam could be bnilt on bed mck and the 
creek wot~ld rise to the surfacc. Although the water thus obtained eoold not be 
utilized in irrigation, yet 10.000 ibnimals could water here while grazing 01150 square 
miles of land. Stone is In abundauce on the spot. I did not compute the thioknesa 
of the d:m, leaving that to experts, but i t  should be a t  least one and one-half tinlea 
the height. An overflow can be dug 200 yards up the creek, 100 yards in lcugth, 
with a cross secrion of 2 y:wds, requiring 200 cubic yards of excavation throogh 
loose soil. Navajo labor is 75 cents a day and board. Three miles to the west of 
Chee's store is Round Bock, markc11 "Tsen a-Kahn," on Howell's map, which in 
by the wag slightly in error as to thk  distance. Ou the side of the mesa half way 
up are two tuud l101es iu wliirh auiuals @%zing on the top of the mew cou~u to 
water. This can be converted into a well aa shuu u on the drawing. The excava- 





Sprin No. 2 comer, out from under the rock and one man can with a stone chisel 
out a h$f-formed basin into a good rock basin in two days, holding 100 gallons. It 
will run this full every 24 hours. 

Spring No. 3 requires a well 3 feet deep and 3 feet in diameter, 10 feet of 1-inch 
pipe, and two troughs. Plenty of rook on the ground. Spring No. 4 requires alittle 
blasting to give it a natural rock basin. The soil where artesian wells are located 
is black and rich. In two or three side valleys there are farms without irrigation. 
West of this valley was very hilly and rongh, little or no grazing, and no water, 
though I think the Navajoes if desiring, could tell where their springs are, and1 think 
that when they see that the Government is improving their springs they will bring 
in all the information desired. But up to November 1 every Indian I met asked what 
I was after, and on hearing my reply, they would tell me I lied. 

On asking them for water they would say there was none. It appears that they 
have been threatened that if they did not send their children to school they would 
have the soldiers after them. And to every detachment that go- into the field their 
first question is, are they after our chllilren. This threat with the use of the military 
to compel separation from their families is the one great question with the Navajo, 
and although his stock and relations will die thin winter of starvation, yet that is a 
small item compared to the taking of his children. T h ~ s  compulsor~ attendance of 
 hi^ children will send him on the warpath quicker than anything else. White peo- 
ple would not stand it, and they make a mistake if they think the Navajo has only 
aninml affection for his young. 

There are milder ways of educating this tribe. 
Valley No. 4 is simply the back or top of a mesa and can not be irrigated. Pra- 

gaatzo or Black L ~ k e  is simply a deprasiou. and was dry when I rode through it. 
I t  has no outlet and conseqaently holds all the water which flows into it. This val- 
ley contains 300 aquare miles of fair gramng, whore farmers in valleys No*. 3 and 5 
could graze their flocks while farmiug below. 

Valley No. 5 (sea map No. 2) is the head of Chin Lee Creek. Thii creek is, of 
course, dry as are all my creeks, except Tse-A-Lee and at  Gonado. This is a narrow 
valley 1+ m'iles wide, shut in by steep mesan. In one or two plaoes where farms are 
indicated, they hare no irrigation. Water can be had l)y digging3 feet in the sanciy 
bed of week. At "A," I found three holes in mud crust containing standing wctor, 
no overflow, and I judge from this that most of the valley could be cultivated with- 
ont irrigation. However, a t  thc two places i a c a t e d ,  500 acres could be cultivated 
with small expense of ditching, aa ground is quite level. 

Spring "B " is in a mud bank, and should be formed &to a well the exact dimen- 
sions as the spring at  Round Rock. (See cut.) 

I finished my work in Chin Lee Valley, October 20, and started for Gonado or Cot- 
ton's Store. I left a t  8 a a. and reached there a t  6 p. m. There it rained two days, 
after whieh I went to Eagle Crags, leaving Cotton's a t  8 a.m. and arriving at  1 mile 
north of Eagle Crag at 3 p.m. Thii valley is occupied by three families, two at  the 
head of the valley and one where 1 camped. A Navajo there named Hostinez haa 
dug a well 10 feet deep, in which is 2 feet of water. He should be furnished with a 
pump. He has a stone house with windows and doors. 

At the head of the valley is a caiion, up which is a little water for stock, but not 
enough for irrigating  purpose^ ; yet these Navajoe raise corn andmelons without irri- 
gation. Three mles west of Eagle Crags are Sheep Springs, called Koi-Soi-Te Iu- 
Lee Springs. Ten Navajos were busy a t  work trying to fix i t  up. This is the largest 
I found in my whole trip. It flows 5 gallons per minute. All they need is n 5  feet 
of Zinch pipe to run into a natural basin which they have fixed up and cleanecl out. 
Seventy-five feet below it is another spring, 2 gallons per minute, which flows into a 
trongh 4 feet long. This Bhould he replaced by two troughs 1 foot by 1 foob by 12 
feet. Returning to Cotton's and inspecting the Arroya Colorado, which goea dry 
about a quarter of a mile below his store, 1 find three miles up stream a natural lake 
iu which water remains the year around this year beiug the only exception. Six 
thonsand feet up the strean, from the lakk (see Gonado map) a brush-wood dam 200 
feet long and 20 feet wide, of rough construction, merely to turn the course of the 
stream, which here flows 100 gallons per minute, into an artificial channel 6 feet 
wide at  the bottom, 8 feet wide a t  the top, is recommended. The excavation is in 
easy soil running the stream through a notch to the lake; 200 feet of the excavation 
will be 6 feet wide at  the bottom, 14 feet a t  the top, and 15 feet deep; the total excn- 
vation being 7,121 cubic yards. The lower end of the lake should have an embank- 
ment 3,500 feet long, 30 feet thick at  the base and 15 feet high, thrown up with scra- 
pers from the bottom and sides, requiring 60,000 cubic yards of earth. The lake 
itself drains 8 square miles of land, and the freshets and constant running of the 
stream should give a lake ten feet deep covering 200 acres. 
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The soil is easily worked and quite level, lyin to the left of the C h i  Lee Valley 
aud not requiring 111ucrh water for irrigation. &ley No. 3 (see map of Valley No 
3) is 8 miles wide and 10 miles long, where I found four springe. Spring No. 1 is o 
similar formation to thoee in vallevs Nos. 1 and 2. 
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The irrigatin r ditch should have a race and head gate. The race should be made 
2 ftiet by 2 feetky 200 feet, of boards from Government sawmill 20 miles distaut. I t  
should run from 1% feet inside ot embankment to 20 feet outside, whexe the gate 
should be made to regulate the flow. The ditch is 5 miles long, 3 feet wide at  the 
bottom, 5 feet wide at  the top, and 3 feet deep, and will irrigate 1,000 acres or more, 
if water is sufficient. The ditch is in tim1 soil except for 1,000 feet at the head 
where loose soil and bowlders occur. I t  rained six days while I was at Cotton's, an4 
although the lake had been dry, it had 8 inches of water in it after the rain. From 
this point I returned to Fort U'ingate, camping at  Defiance and Gallup. I would 
recommend that all Navajos digging and walling up their wells be furnished with a 
hand-pump and lumber for tronghs. While wind pumps would no doubt give plenty 
of water, yet they require constant attention, oiling, etc. I therefore recommend 
the converting of snrings into wells and draining them by siphons. In all my 
recommendations for work, material can be hauled in wa~ons from the railroad 
down the entlre length of the Chin Lee Valle to every aprlng meutloned. I have 
no doubt there are other springs on my part of the reservation, but with the Nava- 
jos being unwilling to tell me the whereabouts of water, I had to hunt for it myself 
with the above results. 

Respectfully submitted. 
E. M. SUPLEE, 

Second Lieuleaant, Second Cat.alry. 
FORT WLNGATE, N. MEX., November 17,1892. 

Camps are marked down on Powell's map (number in red) 0. Numbers in 
parethesis black iudicate water located. Letters inclosed indicate area where 
good grgss is now;-not used on account of lack of water. 

Where windmills are recommended there is throughout a: gentle slope, and with a 
little labor irrigation might be taught to Navajos-provided the bore wells 5re 
furnishing enough water-which I believe they Gill. 

Memorandum of cost of "bore wells" worked by "windmills" at Gallup, N. Mex. 

Cost of boring feet, a t  $2 per foot ....................................... $600 
Four casings, 65 cents per foot (300 feet).. .................................. 195 
2-inch pipe, 18 centa per foot.. ............ .'.. .............................. 54 
100 barrels tank iron.. ..................................................... 150 
Windmill ................................................................. 125 

..................................................... Brass barrel and valve 5 
Derrick steel, 35 feet high. ................................................. 100 
Sucker rods, 10 cents per foot.. ............................................. 30 

Total ................................................................ $1,259 
Add one-third for iucidentals. 

Days. 
Time roquitwl up derrick ....................... ; ........................ 2 

bore, 30 days (300 feet) ........................................ 30 
.............................................. put up windmill 14 

7 

Total .................................................................... 46 

Information received from C. S. McIutyre, Gallup, N. Mex., who believes that he 
mill strike water a t  from 200 to 300 feet anywhere on reservation. 

Indian nantea of certain uprings andplaoes. 

Marked 12, Tsa-yee-hat-chong. 
Marked T. Tea-ree-hovt-sho. , " 

Camp 
Creek at  0 7, Tut-chin-leen. 

o...... 

Creek at"s9, fluming South: Tees-an-tit. 
Spring at 13, Ho-wass-sa-han. 
Springs at  14, Tsa-ha-k-ha-ta. 
Springs at 15, Tsa-tail-tso, also Big Oak Spring. 
Nolan s store on Sau Juan, Ro-ekas-sma-e. 
Gilette's store on San Juan, Na-shay. 
Store in Bluff City, Kinch-Ian-hay. 
Cirn* 
o 16, Creek Bluff City, Thee-pen-ta 

Spring 1 S. Spring, B, Kas-ka-da. Badger Spring. 

S. Ex. -8 
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The reservation was divided iuto three districts and the survey made 
under the supervision of Lieut. W. C. Brown, First Cavalry, as per par- 
agraph 4, Special Orders No. 115, dated hendqnarters department of 
Arizona, September 13, 1592. 

Lieut. Brown took that portion of the reservation east of the moun- 
tains and north and east of Caiions del Muerto and De Chelly on the 
south. To Lieuts. Suplee and Gurovits mere assigned the southwest- 
ern and northwestern parts of the reservation respectively. 

Lieut. Brown states, in his report dated November 29, 1893, that he 
accompanied the India11 agent of the Navajo Agency to the camp 
of Manuelito, chief of the Navajoes, on September 28 last, and found 
there the largest oollection of Indian farms seen on the trip, the camp 
and farms extending over an area about a mile long and near one-fourth 
of a mile wide, with from 10 to 40 frllnilies aocording to season; that 
the water for domestic purposes mas obtained from holes 3 to 4 feet 
deep in the sandy bed of a that a t  this depth there is a stiff 
clay subsoil perfectly impervious to water; that the method of irriga- 
tion here, as in many parts of the reservation, he found to be to flood 
the surface during the season when the snows are melting on the 
mountains and water in streams and " washes77 is plenty, holding it on 
the surface by means of small dams about 12 inches hi*, a t  a distance 
apart from 15 to 50 yards, depending upon the natural slope of the 
ground; that the water soaks through only as far as the clay subsoil, 
one irrigation being found sufficient to raise a crop of corn, and that 
this camp is a place of importance-one where an *artesian or bore well 
should be located. (See map of Geological Survey, by Powell, trans- 
mitted herewith.) 

Lieut, Brown states that he informed Manuelito of the object of his 
visit, and with him visited Heavyman's Springs, some 5 miles to the 
west, where herds were watered; that here was found an excellent op- 
portunity to instruct the chief, and through him the Indians of his camp, 
in theproper method of developing these springs and storing the water 
from them; that by a few minutes' work with the shovel the flow of 
two springs was materially iucreased under his own eyes, and tha.t he 
was shown how, by the labor of ten men for a day, a dam could be con- 
structed which would hold a large volume of water and give the herds 
watering there comparatively pure water instead of the muddy polluted 
stuff which the large number of sheep, goats, and ponies watering 
there were drinking; that the condition of these springs is similar to 
that of many others, neglected partly because the Indians do not know 
how to develop them, but chiefly because they are too indolent and 
shiftless to care for them; that these springs liein thebed of an exten- 
sive "wash," and as any improvements made would naturally be washed 
away by the floods, no work is recommended other than to thoroughly 
dig out some half dozen springs found there and to put in a small dam 
for the purpose of holding the water for stock, which would require 
about 6fteen days' labor each season, for reasons as stated. 

The lieutenant next visited Manuelito's springs a t  his permanent 
home (Powell's map, southeast portion), and found there a series of 
seven mud springs, which he states are evidently very old and perma- 
nent springs. He recommends that these springs be cleaned out and 
protected by a low stone wall and the water piped into a trough; labor 
required, six days; material, wooden trough and 20 feet of inch pipe; 
and states that if this is done it is possible that during the irrigation 
season there would be enough surplus water to irrigate s garden of 
about itn acre of ground. 
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The lieutenaut further states that 700 yards south of east of 
Manuelito7s house there was found a water hole (slightly alkaline) in 
a shallow gully; t h ~ t  it would require but a few hours7 work with a 
shovel to clean this out and thus furnish an additional watering place 
for stock in that vicinity; that to the southeast of this poiut is a low 
sandstone ridge sloping to the north, from which a number of caiions 
issue, in each of which more or less water may be found; and that in 
their order from west to east these springs are numbered on the gen- 
eral map referred to as follows: 4, 5, 6, 7, 8, and 9. 

He states that, a t  No. 4, there is a small fresh-water spring near Tom 
Terlino7s place, who is a Carlisle graduate and will act as  interpreter 
and guide for any one working in that vicinity; that, a t  No. 5, there is 
quite a strong flow of water, but no work is recommended; that a t  No. 
6, the water is fresh and oold with a slight taste of iron; that during 
the dry season the flow is small, but the indications are that i t  could be 
considerably increased, and recommends that the spring be thoroughly 
cleaned out and a wall be bnilt across the caiion to keep out stock; 
labor required, two days7 work; material, 20 yards of inch pipe and 
wooden trough; that, a t  No. 7, there is an alkali creek, where no work 
is recommended; that, a t  No. 8, there is a small, running fresh-water 
spring, which would require one day's work to clean out and put in 
order, and one water trough; and that, a t  No. 9, there is also an alkali 
creek with large flow of water, where no work is recommended, adding 
that in this vicinity in a tributary caiion there is a water hole, which 
by a few hours' labor might be developed into a small spring. 

Togkay Springs, marked on the map No. 10, are a collection of mud 
springs located in the &outheastern porbon of the reservation, covering 
about an acre of ground and being quite alkaline, and, as this is a 
place of some importance, Lieutenant Brown recommends that a bore 
well be established here deep enough to strike fresh water. He also 
recommends that another well be bored a t  No. 11, some 10 miles to the 
uortheast of the spriugs laSt referred to, for the reason that there is no 
mater between that point and the eastern boundary of the reservation, 
and also recommends bore wells, or, better, artesian wells, a t  Nos. 13 
and 14, the former being located some 6 or 8 miles west of Manuelito7s 
springs, and the latter some 10 miles north thereof. 

Lieut. Brown states further that, a t  several points on the main ro&d 
leading north fiom Manuelito7s springs, fields of green sage exist ex- 
tending east aud west; that at  these places mater is doubtless near 
the surface, and at  one of these points a t  least, near No. 15 (Powell's 
map), a bore or artesian well should be located; that, a t  some 10 or 15 
miles to the northwest thereof, his camp, on October 2 last, obtained 
meter from two large water holes about 10 feet in diameter and 4 
feet deep, dug by the Navajos in the dry creek bed, for use of their 
stock; that a well walled with rock was also found there, sand, how- 
ever, having drifted in, partly filling the same; that no work is recom- 
mended at  that point, but that a bore or artesian well might to advan- 
tage be placed a mile or two below, where the Inclian farms are located; 
and that a t  this poiut much assistance might be given the Indians in 
the may of farming, by cutting a good irrigating ditch, to make use of 
the water coming from the mountains in the spring and early summer. 

He indicates that at  Nos. 16, 17  and 18 (see map), bearing to the 
northwest from the points last referred to, will be found alkaline 
springs, which will furnish a supply of mater for stock as well as for 
domestic purposes, m d  states that a t  No. 16 there is a good adobe 
Navajo house, some 500 yards above which and a little removed from 
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the LL wash " of the creek are two water holes, which one man can clean 
out thoroughly in one day; that a water trough should be provided 
for the use of stock at  that point; that good corn is produced about 
two miles below this place on this creek or LL wash,', and that here 
again facilities are offered for irrigation ; that a t  No. 17 is a very small 
alkali creek, on the south bank of wliich aud one-third of a mile up the 
caiion is a small, somewhat alkaline spriug; that a day's labor will be 
sufficient to dig this out, which will probably increase theflo~auffieientl~ 
to water 500 head of sheep, the water in the creek being muddy; and 
that about half a mile still farther nurth on the north side of a hill is 
another spring very alkaline, which should also be cleaned out and 
rendered suitable for stock-watering purposes. 

Sheep Spring, still farther to the north, is defined as a well-known 
spring and camping place, where the Navajos have built several stone 
and adobe houses and constructed two small reservoirs for the purpose of 
holding water, which can be deepened aud improved by constructing a 
low wall of rock and mud on the lower side of the same, making a reser- 
voir large enough for all probable needs; labor required, one a a u  four 
davs. 

h P h u r  Spring is located almost due north of Sheep Spring, and 
between these two points Lieut. Brown states that two bore or artesiau 
wells should be established a t  the places marked 011 the map referred 
to; that the former is a well-known camping place and was once the 
location of the Chaco Indian trading store, the building of which still 
stands; that the spring, quite strongly impregnated with sulphur, flows 
a t  the rate of about 5 ounces per second; that i t  would be well to build 
a 2-foot wall there, which would require the labor of one man for three 
days; that, i f the wall is well built and proper means taken for carry- 
ing away the sulphur water, a trough will not be needed; that there is 
sufficient water at  that p o s t  to irrigate several acres of ground in the 
valley below, but that for some reason i t  has not been ntilized in this 
manner, probably because there is no wood to be had nearer than the 
mountains; that about a mile northwest of Sulphur Spring are two 
other fine wlphur springs, indicated on Powell's map; that a few 
hours' work would be sufficient to clean out the one to the west and 
make i t  a suitable drinking place for stock; that the other spring or 
spriirgs-there being several of thelo-have a much greater flow enough 
to irrigate several acres of ground were the Indians disposed to take 
advantage of the same, scarcity of wood being probably the reason 
why they do not do so. 

The lieutenant states that Chaco River was found to be dry, but 
that there is plenty of water in its bed a t  a depth of from three to five 
feet, which omasionally appears a t  the surface; that the river bed is 
from 20 to 200 yards wide, while the valley itself is in places a mile 
wide; that the latter contains so much fertile land that i t  is thought 
that soundings might to advantage be made to determine the practica- 
bility of irrigation there by means of submerged dams; that a t  No. 20 
$wall's map), along the east side of the Hog Back, is another very 
air sulphur spring, which however needs no attention, as the Navajos 

have themselves constructed the necessary reservoirs; that Powell's 
map here is in error, as the Chaw River is not more than 600 yards 
fkom the spring, and not several miles, as the said map indicates; that 
search was made for the water holes in the Bad Lands near No. 19, but 
that they could not be found, finding instead thereon several fine veins 
of coal iu that locality; that, while he did not visit the extreme eastern 
portion of the reservation, inquiry developed the fact that the region 
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is without water, and that if a boring apparatus is seut anywhere near 
that section of the country it would seem advisable to bore wells at  or 
near the points marked Nos. 21 and 22 on the general map referred to. 

On arriving a t  the San Juan River, where there is an abundance of 
water for stock, the lieutenant's attention waa directed to the matter 
of irrigation, the advantages of ditches along the river being, as he 
states, (1) a permanent and abundant water supply, and (2) the ex- 
ample of fine farms and orchards o m &  by whites across the river- 
beyoad the reservation line-with whom the Indians are on quite am- 
irahle terms. and whose thrifty ap icdtmal  pursuit. afford a valuable --. . 

lesson to the Indians. 
At  this point the lieutenant secured the services of Mr. F. J. Coolidge, 

civil engiueer, of Olio, N. Mex., one of the owuers of the Coolldge D~tch,  
constructed on the opposite side of the river a t  s cost of $"15,00, fiom 
wllon~ he learned that before that section of the country was added 9 
the Navajo Reservation, the white settlers had constructed what 1s 
known ss the old Virdin Ditch; and who, locating a good heading about 
half a mile below the mouth of the Animas River, ran the levels for him 
for a ditch, which was designated as the Francis Ditch, which in its 
upper part coincides very nearly with the worse of the Virdin Ditch, 
bemg, however, much longer and covering a greater area. 

Lieut. Brown states that the Fraocis Ditch was surveyed under his 
direction by Mr. Coolidge; that aa he had at  hand a complete plant for 
constructing ditches, he rsquested him to make notes as they proceeded 
with the survey, in order to be able to make a proposal for the con- 
struction of the ditch; that the length of this ditch is 56,628 feet, the 
grade a.3snmed bemg 4 feet to the mile; tbat i t  will irrigate an area of 
2,317 sores; that a cross section of this ditch should he U feet a t  the 
top, 8 feet at  the bottom, and 2 feet in depth, the ditch requiring- 
Excavation of 44,105 cubic yard8 of earth, at a cost of 10 cents per cubio 

y ard . . -. . . - - - - -. .-- --. - - - -  ----.- - - - -  .-.- - - - -  --.- ..- - - -  --.. ...... . $4 410.50 
Bowl, work, 4,800 cubic yards, at 50 cent8 per mbio yard . . .--. . . --. .. 2: 400. MI Gravel work, 1,120 cubic yards, at 50 cents per cubic yard . ..... . - - ... - .. 560.00 
Flumes, headgate, etc.. . ... . . --.-. .-. .-. -.-. ---. -.. . . . . ... --.. ... . ...-. . '130.00 

Total.. . - .-- .. .... - - - -  .-. - ..---- ...-. .. . . .. .. ... . ... -. . ...... ... . 8,lW.50 

He adds that the gmde of this ditch will keep it well up on the side- 
hills along the lower part; that it may be fouud best to exteud the 
ditch about a mile further, a t  a cost of $2,000, which exteusion would 
irrigate about 680 sores of fine mesa land just below Fruitland post- 
office (Burnham), on the south bank of the San Juan River; that in 
order to obtain water from that river and trough the same to the land 
where needed, it will be found necessary to go about 3f miles above 
(east) the reservation line; that if the ditoh is constrncted it will be 
necessary for the Government to either condemn so much land as may 
be needed to run the ditch aa indiwted, or add to the reservation a tri- 
angular piece of land bounded on the south by an eastand-west line 
from the month of the h i m *  River west to the present eastern bouud- 
ary thereof, including dl land between this line and the San Juan 
River. within which territory there are no improvements except two 
small ;mches. 

Sandiva17s farm, on the Ban Juan, was next visited, where the lieu- 
tenant found that certain ditches had been dug and fences built, which 
R ~ O W  that the Navajo Iudians are makhg earnest efforts to become 
successful farmers, and that they certainly deserve eucour?gerneut m 
that direction. He states, however, that the Indians almost lnvarlably I 

S. Ex. 68--3 
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construct a poor ditch headiug, on which the efficleucy and permanency 
of a ditch largely depends; that in order to handle ouly a miuimum 
amount of earth, thecross section of the Indiantnitch is usually shaped in 
the form of a square, in consequence of which the ditch is constantly cav- 
ing in and annually requires a much greater expenditure of time aud 
labor to put i t  in order than if the cross section were originally of the 
approved form; that this ditch-(Sandivalj will irrigate 760 acres of the 
south bank of the San Juan River; that fiom the lower end of tho 
same a line was surveyed directly across the river and valley, a dis- 
tance of 1 mile, with a view to carrying the surplus water by meaus of 
an inverted syphon (6-inch pipe) and irrigating about 640 acres of 
land on the north bank thereof; that in the survey of these ditches 
(Francis and Saudival) the construction of which is recommended, he 
is under many obligations to the said engineer and J. E. Francis, tne 
farmer employed there by this Department, who was most active and 
earnest in his efforts to assist the Indians in farming, adding that Mr. 
Coolidge stands ready to construct the Francis Ditch for the amount 
named, $8,100. and to complete the work, if desired, within sixty days 
from the time the contract is awarded. He is represented as a large 
property owner in that immediate vicinity, and the lieutenant states 
that he has every reason to believe that he would put in only good 
work and earnestly recommends him a9 a suitable man for that pur- 
pose, if contracts should be awarded. 

On leaving the San Juan for the mountains, Lieut. Brown fouud a t  
the point masked 23 on the general m a p 4 8  miles northeast of the 
b' Needle "-a mud spring, which from its location in the center of good 
grazing land should be improved by cleaniug out the same and build- 
ing a wall about 18 inches high, on top of which should be placed a 
wire fence to keep out the stock; work required, twelve days; material, 
two water troughs. 

On October 14, 1892, the lieutenant camped 23 miles west of the 
uNeedle,v where he found a small mud spring, which he recommends 
should be cleaned out, walled up, and water piped a distance of about 
50 feet to a water trough, mhich will require some six days' labor. 

A mile north of this spring, at the extreme western point of a rocky 
ledge running west of the lL Needle," is another small mud spring, 
which, he states, two days' labor would put in proper condition by clean- 
ing out, walling up, and digging a small reservoir or putting in a small 
trough, coyering the spring with large flat rocks or logs. 

Another small spring of good water was found in a little caiion near 
No. 24 (see map), from which the water seeps through the sandy rock, 
and which, he states, will require two days' labor to excavate a couple 
of small reservoirs for domestic use, the overtlow to be caught in water 
troughs placed below. 

The lieutenant reports further that a careful search will probably 
result in the discovery of other small springs in that vicinity in the 
low sandstone ridge which trends north and south; that a few miles 
west, a t  No. 25 on map, a water hole was found in the dry bed of a, 
spring; that drive wells could be located to advantage anywhere in 
that section of the country; that springs were also found to the south- 
west a t  the base of a landmark wGch he called " Mitten Rock," No. 26 
on map, from its resemblance to that article; that at  his camp on Octo- 
ber 15, indicated ou map, water mas obtained from a natural tsuk or 
basin contaiurd in sand rock; that there is no spring a t  that phce, the 
water simply being caught from the rains in a basin in a 6' wash;" and 
that the basin could easily be enlarged to hold double the quantity 
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which it now does by building n little rock and ceme~lt dam 3 feet long 
by 18 inches high. 

A t  No. 27, s few miles east of the place last referred to, there exists 
a mud spring, which, it is reported, will require one day's labor only to 
put i t  in condition for a small watering place, while a bore or artesian 
well m i ~ h t  to advantage be located a t  Xo. 95, on map some 20 miles 
w&t of-NO. 27. 

- 

Lieut. B r o m  further reports that &om this time on springs were 
fouud in abundance; that no special work is recommended other 
than that which may be done under the supervision of the farmers em- 
ployed by this Department to assist the Indians in farming; that east 
of the Lukachukai Mountains, in Black Horse's district, was found a 
rnnning stream along which were a number of Indian farms; that their 
ditch headings were very poor ones; that the indications are that there 
is usually an abundance of water during the irrigation season; that 
the h d i m  name of this stream and valley signifies "Standing Red 
Rock" from a red sandstolle butte in the middle of the valley, sur- 
mounted by a rock which in appearance resembles a kettle; that about 
half a mile emt of the rock described there is a 20-foot fall in the 
stream, 20 yards above which is an excellent place for cutting a head- 
ing &r a ditch, which he named " Standing Red Rock Ditch," and 
mhich will irrigate about 2,645 acres of good land. 

This ditch is represented upon the accompanying drawing, marked 
4A,), executed by Lieut. Brown. He states that the heading of same 
should be cut out of solid red sandstone rock; that a cement dam 
less than 2 feet high and about 25 feet in length will turn all the water 
of the creek, or so much thereof as may be necessary, into the ditch, 
the surplus going over the top of the dam; that for the first thousaud 
feet any grade may be given, from the ordinary grade of 0.15 of a foot to 
200 feet up to 5 feet per thousand feet; that in case the easier g n d e  is 
assumed, a great part of the d ikh  will run through the sand overlying 
the rock, which, however, is not recommended; that to avoid danger 
from ' 6  washouts7, and to securc permanency the first thousand feet 
shonld be cut in the red sandstone rock, giving considerable fall (say, 
four feet) to the ditch in that distance; that the rock is soft enough to 
be worked with the pick, but that blasting would be the more expedi- 
tious method; that he marked the headiug of the ditch by lines cut in 
the red sandstone rock; that he drove stakes into the surface from 
zero to 35 every 200 feet, as  indicated on the drawing referred to; that 
beyond No. 35 thereon the distance was obtained by pacing; that the 
profile on the same sheet as the map of the ditch gives the amount of 
rock cutting that must be done even if only a grade of 0.15 of a foot to 
200 feet is given to the ditch, and that a steeper grade would necessi- 
tate correspondingly more rock work. He remarks that the da,m, 
though a small one, should be built and run back into the sage-brush 
bank, which end should also be protected by rock and brush to prevent 
the possibility of the water washing round the west end of the same, 
and that the flume required is one of 25 feet, as represented on the 
drawing. 

In connection with the construction of ditches, Lieut. B r o m  suggests 
that a New Era grader and ditcher be purchased for use of the Sava-io 
reservation, as the conditions there are particularly fi~vorable for the 
use of an earth-moving machine of this kind; that with the exception 
of the ditches on the San Juan River and that at the agency they are 
mostly surface ditches almost from their very heading; that in making 
this suggestion regardis had not only to the coustruction of the ditches 
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He states that a few drive wells and hand pumps could be used fo 
advantage along the Cham River, where water is obtainable a t  only a 
few feet below the surface; that under the conditions, as he found them 
there, no wells except artesian wells can be expected to give entire sat- 
isfaction; that the country should be examined by an expert with a 
view to locating artesian wells where the indications are that flowing 
water can be obtained a t  no great depth; otherwise, bore wells with 
wil~dmills to pump the water should be substituted. 

He adds that a t  least ten wells are needed in the district of country 
examined by himself; that these should be artesian wells as far as prac- 
ticable, and that where artesian wells can not bc established bore wells 
with windmills might be sufficient. He estimates the cost of a bore 
well from information and data furnished him by Mr. C. S. McIntyre, 
of Gallup, N. Mex., a man said to have had much experience iu such 
work, to be about as follows for a 300-foot well: 
30rhg 300 feet, at $2 per foot - . - - -. . . - - -. . - - - -. . - - - -. . - - - . . - - - - - -. - -. . . -. - - - - 

$so0 300 feet 4-iuch casing, at 65 cents per foot .-.. . -.. .--. - -  - . - - ---. - --- . - -  --. 195 300 feet %inch pipe, at 18 cents per foot.. .... .... .. .- -. . -. -. . - -  -. . . - - -. --. -. 54 100 barrel iron tank. - -  -. .-- - - -  . - ---. - -  ---. --. -. . - - - -  - - -  -1  -. . - -. . . - - -  --. -. .-. 150 Windmill .---..- .--. ---.---- ----.----.-------.------.------.-.-.----.------- 125 Brass barrel or valve.. - . . . . . . - . . . - - - - - . . - -. - . - - - . - - - - - . - - - - . - - - - - - . - - - - 5 Steel derrick, 35 feet high.-. -. . ...--- - - - - - -  -. - - -. --. . -. --. . .. . --. -. - -  -. - ---. 100 Sucker rods, 10 cents per foot.. - - - - - -. . .- - - - -. - - - .-. - - - -. . . - - - - - - . - - . . - - - - -. 30 - Total ..-.........--.--------.---------..----------. .----.-------.---.. 1,259 

Time required for boriug, thirty days. Time requiredfor p t t i ngup  
windmill, etc., two weeks, to which should be added the cost of trans- 
portation and other incidental expenses. 

The lieuteuant thinks that 300 feet is greater rather than less the 
average depth of a bore well; that an aggregate of about sixty days7 
labor will be required on the springs referred to, and that Indiau labor 
can be obtained a t  from $1 to $1.50 per day, the Indians boarding 
themselves. In making all estimates the lieutenant notes that the dis- 
tances from the railroad should be taken into account, and that it 
should be remembered that all supplies and forage must be hauled from 
thence in wagons. 

Lieut. Brown states that with a view to verifying the levels of the 
ditches, if constructed as proposed, a level and leveling rod should be 
supplied a t  the agency to be sent for use wherever needed; that a 
Gurley farmer's or drainage level, with tripod and leveling screws 
(price, $25), and a New York rod, consisting of four pmts (price7 $20), 
would fulfill all requirements, and that a couple of hand levels, which 
cost about $8 each, would also be found most useful in making exami- 
nation of ground, with a view to locating small ditches and laterals. 

He concludes his report by acknowledging the efficient work rendered 
by his assistants, Lieuts. Suplee, Second Cavalry, and Gurovits, 
Eleventh Infantrv. 

I transmit herewith a drawing of the Sandival ditch, a plan of a 
proposed dam a t  Rocky Bridge, one-half' mile east of Fort Defiance, and 
also a card to which there are attached photographs showing the char- 
acter of the country in certain sections of the reservation, marked 
respectively F, G, H, to which it does not appear that Lieut. Brown 
invited special attention in his renort. 

Z ----  I attach hereto tabular statement of irrigating ditches located on 
the Navajo Indian Reservatien as proposed by Lieut. Brown, which 
may throw further light upon the matter of irrigation in that portion 
of the reservation examined by himself. 
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T&uZar Statement of Irrigating UitcJ t~  located 1.. I/arajo I ~ ~ d i a n  Eeservation, by Liewt. 
W. C. Brown, First Cavalry. 

N a e .  

FIancis ...---- 

m d i v  rl.-.... 

Standing Red 
Rook. r 

Tea-a-no-sti. - - 

Tse-a-lee. - . - - 

meat field^ 
Creek. 

Black Creek. 

Agency. .. .. - 

2 Near head pf Old Virdiu ditch. 1 and & mle  below mouth Of 

Location of head. 

Size of ditch, di- 
mensions in feet. 

TO,. EL Depth. 4-1- 
. 

{ 
. 

, . 

LIEUTENANT SUPLEE'S REPORT. 

'- 

irri- Length. 

.- 

B 

. . 

In his report dated November 17, 1892, Lieut. Suplee states that in 
compliance with Orders No. 115, headquarters department of Arizona, 
hereinbefore mentioned, he reported to Lieut. Brown a t  Fort Wingate, 
N. Mex., September 24, 1892, and received instructions to investgate 
and report upon the water supply of Chin Lee Valley and the district 
south thereof to the reservation line, or the district included mithilr 
the southern boundary of the reservation and parallel 360 30' and 
meridians 1090 15' and 1100; that a t  10 miles northwest of Port 
Defiance his detachment watered a t  a spring which issues from a creek 
in the rocks and falls 3 feet to a flat-topped rock where the Navajoes 
have built a mud wall G feet high to catch the drip; that more tbau 
40 head of animals watered there a t  one time, there being plenty of 
water left; that this spring is on the trail to Chin Lee and to Can011 De 
Chelly ; that there is an abundance of grazing in the vicinity thereof; 
that sandstone of good quality can he had on the spot; that the Gov- 
ernment sawmill is 5 miles distant therefrom; that there should be a, 
se~nicircular mall of stone, 4 feet iu diameter and 4 feet in height, 
h i l t  against solid rock, which should be covered with a wooden cover; 
that the bottom of the spring, by removing a triangular piece fro111 
the rock 1 foot wide a t  the bottom and four feet long, would rest on 
stone; that a 1-inch pipe 5 feet long should be placed inside nest to 
trail7 by means of which 3 troughs, 1 foot by 1 foot by 12 feet, weald be 
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filled, adding that the averflow, if any, would fall directly away from 
the troughs without causing trouble, and that the thickness of the wall 
should be sufficient to stand the pressure of water when full. 

Fifteen miles from Fort Defiance there is a long valley running north 
to Monument Caiion, where the lieutenant found ten square miles of 
good grazing laud, and in each valley he recommends that a hand 
pump with three troughs be placed for stock water purposes. 

111 going up Caiion De Chelly he reports that he found Inany soil 
banks in corners of the caiion; that on il few of these the Navajos are 
farn~ing; that these banks coutain about two acres eiich of rich soil, 
the subsoil of which is so moist that irrigation is not necessary there; 
and in going down the east side of Chiu Lee Valley he discovered nu- 
merous f a r m  therein hetweeu the sandy dry creeks where hundreds of 
acres could be farmed also withont irrigation, if the Indial~s were coal- 
pelled to do so; that iu some places there were evideuces of small 
ditches; that the soil rests upon sand tluougl~ vhich the water flonrs 
to the depth of from three to five feet, thus keeping the soil above lnoist 
during the entire year; that at noon of October 1 last he reached 
Sand Cone Springs, consisting of three water holes five feet in tliame- 
ter, one foot in depth, and located in hard sand; that they neither 
overflow nor go Ury; that, as the water is clear and as there is nothing 
but poor grazing in that vicinity, he thinks it is not ad~isable to ex- 
pend auy money there; that from that place to within three miles of 
Chee's store is a stretch of bad land devoid of growth, the last t h e e  
miles being on top of a mesa oil which there is grazing. (See Powel1;a 
maul. 

kt Chee7s store on Carrizo Creek the lieutenant found a well S feet 
deep which supplies 200 animals per day and never goes dry, aud 
states that on referring to the map aud sketch herewith trausmitted, 
marked trI," i t  may be seen that the creek narrows aud runs through 
an opening into the mesa; that a dam could be built there on bed-rock 
where the meek would rise to the surface; that, although the wxter thus 
obtained could not be utilized for irrigation, yet 10,000 animals could 
water there while grazingon 50 square uliles of land in that vicinity; that 
stone is in abundance on the spot; that he did not compote the thick- 
ness of thedam, leaviug such calculatio~~s to experts, b u t  that it sl~oold 
be a t  least one and a half times the height; that an overflow could be 
dug 200 yards up the creek, 100 yards in length, with a cross section of 
two yards, requiring 200 cubic yards of excavation tlirongh loose soil, 
and that Navajo labor can be had there a t  75 ceuts per day and board. 

Three miles to the west of Chee's store is Round Rock marked ('Tsen- 
a-kahn" on Powell's map, which Lieut. Suplee alleges is sliglttly erro- 
neous as to distance. He states that ou the east side of the mesa half 
way up he discovered two mud holes, to which animals grazing on the 
top of the mesa come to water; that these can be converted iuto a well 
as  shown on the drawing last rekrred to; that the excavatio~~ for this 
purpose would be a red clay; that a one-inch pipe to act as a syyl~on 
should be placed under the soil and cut so a s  not to endrely drsin the 
soil; that four troughs 1 foot by 1 foot and 12 feet long should be used, 
resting on the solid ground; that a pipe four feet in length should be 
used for waste purposes; that the well should be walled over leaving a 
manhole in the top for cleaning purposes; that down the creek from 
Chee's store there exists a side creek where the water rises to the sur- 
face for a distance of 200 yards and again sinks, but that a dnm as 
recommended would exclude time aud money which might be spmt on 
this dry 
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Three miles to the south of Chee's store a s i~nihr  creek was found 
which rum through a mud channel 73 feet wide and 20 feet deel), where 
the lieutenaut thinks the Navajos, if enterprising, could construct a 
brush-wood dam ts70 feet high which would water 2,000 sheep. 

From Chee's store the lieuteuant and detachment marched down 
Caiion Del Muerto, discovering on the may some soil banks similar to 
those in Caiion De Chelly, and reached Chin Lee's store on October 9 
last, where a well 3 feet in depth was dug which furuisl~ed an abun- 
dance of water, and :'ram which point he made side trips on the western 
slope of the Chin Lee Valley. He states that in this locality there 
should be bored three artesian wells, from eack of which should be 
constructed a ditch as represented on map marked " J," herewith 
icransrnitted; that he omits to submit an esti~nate of the cost of boring 
an artesian well, for the reason that his instructions say i t  is impossi- 
ble to compute the cost of the same; that, as the ditch must depeiid on 
the flow of water, the cost of that also i8 not eomputcd; that the laud 
is however as level as a floor aud the soil easily worked, aud that the 
Navajos could dig the ditches without any trouble. 4 s  regards the 
feasibility of artesian wells? he adds that he has reason to believe that 
water can easily be found, as they would be suuk in a basin, the sides 
of which are 3,000 feet high and 40 miles apart; and that springs when 
found issue from the face of solid rock as if the water were forced from 
below. 

He states that Look-as-Ski spring flows about half a gallon of water 
per minute; that it could be improved by one charge of blasting 
powder a t  the crevice from whi& the water flows; that, by building 3 
feet from the opening, a masonry wall 2 feet thick, 3 feet high, and G 
feet long, a basin would be formed with s capacity 300 cubic feet of 
water; that all the approaches to this spring are solid rock; that uow 
only one flock waters there and for which there is not sufficient water; 
that Valley No. 1 (see Powe117s map) contains 12 square miles of graz- 
ing land; that the ceuter of that valley and also of valley No. 2 would 
make good farms if they could be obtained for irrigation; that if wells 
would not flow wind pumps should be used; and that no one lives in 
or uses this valley a t  present, because of a lack of water. 

The lieutenant reports that there are a few small springs along the 
Black Mountains which sheep trample almost out of existence in their 
had% to quench their thirst; that there are five or six springs along 
valleys Nos. 1 aud 2; that on leaving the valley he entered the foot 
hills and proceeded up between narrow steep banks of mud and clay 
for fialf a mile, where he found mud dams one foot in height, and mud 
holes which the Navajos had constructed in their shiftless way; that 
four men could clean out one spring in a day, laying 60 feet of 1-iuch 
pipe to six troughs placed down the ravine, and that 200 feet of 
barbed-wire fence stretched from one side of the precipice to the other 
would effectually keep stock from pipe and spring to which they now 
crowd to its very source. 

On crossing over a slight ridge to valley No. 2, described to be an  
exact counterpart of valley No. 1, except it is twice as large, he found 
a small spring called Maito or Coyote owned by a Navajo Indian, which 
was walled over and six feet of-one inch pipe laid to two troughs, from 
which 30 head of cattle, 300 ponies, and 1,000 sheep water. This Indian 
has bnilt for himself a stone house with windows and doors, and is very 
anxious to engage in farming in that vicinity, if water can be had. 

The lieutenant thinks that an artesian well, if successful, would ir- 
rigate quite an extent of rich soil in that vicinity which would support 

6. Ex. -9 
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several Indian families. Passing from valley No. 2 towards Chin Lee's 
store, the lieutenant ascended a long sloping ridge and then went 
down into a basin where the water, he states, has worn its way into 
the Chin Lee Valley a t  notch No. 1, indicated on maps herewith trans- 
mitted, marked "K7, and L'Lv. 

He adds that this notch is an opening into the face of the mesa 
through which the water rushes in the rainy season, as shown by the 
arroyo; that it drains about 12 square miles; that it wuld be da~nmed 
a t  little cost, as rock can be had on the ground; that ditch " B v  repre- 
sented on the said map "L" should be 3 feet deep, 3 feet wide a t  the 
bottom and 5 feet wide at  the top; that i t  should be continued so long 
as the water supply would hold out, through soil easily worked, extend- 
ing a t  least 3,000 yards, and requiring 4,000 cubic yards of excavation; 
that ditch cLA77 represented thereon should be 2 feet wide a t  t,he bottom, 
4 feet r ide at  the top, and 3 feet deep, and 1,500 yayds long, which 
would require an excavation of 1,500 cubic yards of earth, ren~arki~rg 
that the soil in that vicinity is easily worked a11d quite level, not re- 
quiring much water for irrigation. 

In  No. 3, which is 8 miles wide and 10 miles long, Lieut. Sup- 
lee states that he found four springs, the location of which he repre- 
sents on map transmitted herewith marked crM;n that spring No. 1 is 
of similsr formation to those found in valleys Nos. 1 and 2, map of 
which is also transmitted herewith marked N; 77 that spring No. 2 is- 
sues from under the rock, and that one man could in two days and a 
half form a basin into a good rock, the basin holding 100 gallons of 
water; that this spring would fill the mservoir thus constructed every 
twentyfour hours; that spring No. 3 would require a we11 3 feet deep 
and 3 feet in diameter, 10 feet of 1-inch pipe and t a o  troughs; that 
spring No. 4 would also require a little blasting to give i t  a natural 
rock basin; that the soil where artesian wells are located is black 
and rich; that in two or three side valleys there are farms which may 
be worked without irrigation, and that west of these valleys he found 
the country to be hilly and rough, with but little or no grazing and no 
water, though he thinks the Navajoes, if they desired, could give the 
location of springs, and that when they see that the Government is 
improving their springs, they will furnish all the information in their 
possession respecting the water facilities. 

He further states that valley No. 4 is simply the back or top of a 
mesa, and can not be irrigated; that Pregaatzo or Black Lake is 
simply a depression, and was found to be dry when he rode throughit; 
that i t  has no outlet and consequently holds all the water which flows 
into it; and that this valley contains 300 square miles of fair grazing 
lands where farmers in valleys Nos. 3 and 5 graze their flocks while 
farming the lands below. 

Valley No. 5, represented on map E above referred to, is the head of 
Chin Lee Creek. The lieutenant states that this creek is dry, as are all 
other creeks in that section of the country, except Tee-a-lee and Go- 
nando; that this valley is narrow, being about I& miles wide, shut in by 
steep mesas; that in one or two places where farms are indicated they 
have no irrigation; that water can be had by digging 3 feet into the 
sandy bed of the creek; that a t  spring marked "A7' he found three holes 
in mud crust containingstanding waterwithout overflow, from which he 
judges thatfaost of this valley could be cultivated without irrigation; 
that in this vicinity 500 acres could be cultivated with small expense 
of ditching, as  the ground is quite level; that spring '(B," indicated 
&o on the map last mentioned, is in a mud bank, and should be formed 
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intq a well which should have the exact dimensions as the spring a t  
Round Rock already referred to; that. the valley 1 mile north of Eagle 
Craig is occupied by three families; that a Navajo named Hostinez has 
dug a well 10 feet deep in that valley in which he found 2 feet ofwater; 
that this Indian should be furnished with a pump, as he has built for 
himbelf a modern house of stone and his settlement is of a permanent 
character; that a t  the head of the valley is a cailon, up which was 
found a little water for stock, but not enough for irrigation purposes, 
yet the Navajoes produce corn and melons without irrigation. 

Three miles west of Eagle Craig the lieutenant found springs, called 
by the Indians Sheep Springs,"or "Koi Soi-Tes-In-Lee Springs," where 
10 Navajoes were busy trying to put it in order. He adds that this is 
the largest spring found upon his whole trip; that i t  flows 5 gallons 
per minute; that all that is needed there is 275 feet of 2-inch pipe to 
eonduct the water into a natural basin which the Indians have con- 
stlucted and cleaned out; that 75 feet below that spring is another 
with a flow of 2 gallons per minute, the water being conducted into a 
trough 4 feet long; that this trough should be replaced by two others 
1 foot by 1 foot and 13 feet in length. 

Upon returning, by way of Eagle Craig, to the Gonando in the vicin- 
ity of Cotton's store, the lieutenant inspected the arroyo Colorado, 
which he found goes dry about a quarter of a mile below the store re- 
ferred to. He found, however, that 3 miles upstream a natural lake 
exists in which water remains the year round, and states that 6,000 
feet up the stream from this lake (see map marked '' 0") a brushwood 
darn 200 feet long and 20 feet wide should be constructed for the pnr- 
pose of turning the course of the stream, which a t  that point flows 100 
gdlo~ls  per minute, into an artificial channel 6 feet wide a t  the bot- 
tom, 8 feet wide a t  the top; that the excavation is an easy soil and 
mould run the stream through a notch to the lake, 200 feet thereof to 
be 6 feet wide at  the bottom,. 14 feet at  the top, and 15 feet deep, aggre- 
gating a total of 7,UL cublc yards; that the lower end of the lake 
should have an embankment 3,500 feet long and 30 feet thick at  the 
base, and 15 feet high, requiring 60,000 cubic yards of excavation ; that 
the lake itself drains 8 square miles of land; that the freshets and the 
constant running of the stream would form a lake 10 feet deep covering 
over 200 acres of gound; that the irrigating ditch should have a race 
and head gate, the race to be constructed 2 feet by 2 feet and 200 feet 
long, of boards obtainable a t  the government sawmill, 20 miles dis- 
tant; that the same should run from 150 feet inside of embankment to 
20 feet outside, where the gate should be made to regulate the flow; 
that the ditch should be 5 miles long, 3 feet wide a t  the bottom, 5 
feet a t  thetop, and 3 feet deep; that if the ditch should be constructed 
in this manner it would irrigate 1,000 acres or more; and that the soil 
is firm e x c e ~ t  for 1,000 feet a t  the head of the ditch, where loose soil 
and bowlders occur. 

He recommends thatall Navajoes engaged in digging and walling up 
their wells should be furnished with hand pumps and lumber for 
troughs; that springs be converted into wells to be drained by means 
of siphons; and thinks in all his recommendations for work, material 
can be hauled in wagons from the railroad down the entire length of 
the Chin Lee Valley to every stream mentioned by him; that while 
wind pumps no doubt afford plenty of water, yet their usq among the 
Indians he regards as questionable, because they require confitant at- 
tention. The lieutenant expresses the opinion that there are other 
springs on that portion of the reservation investigated by himself, but 
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as the n'avajos were unwilling to furnish him inforlllatioll as to the 
whereabouts of water he mas unable to find them. 

From an euaminatiou of the maps transmitted by Lieut Suplee, it is 
observed that he has indicated the places wlvre artesian wells might 
be bored and the direction from which ditches should be constructed 
for the purposes of irrigation. These wells are indicated by nleaus of 
blue pencil circle, and the ditch by a blue line leading therefrom bor- 
dered by ink dottiugs, accompanied in most iustmces with the words, 
d i  artesian well and ditch;:' but it does not appear in his report that he 
recommends the construction of the same. In fact he remarks in the 
beginning of his report that as his instructions say i t  is impossible to 
compute the cost of artesian wells he omits estimate for that purpose, 
and as the ditch must depend on the flow of water from the well, the 
estimated cost of that also is not computed. 

REPORT OF LIEUT. GUBOVITS. 

Lieut. Gurovits refers in his report to Powell's Geological Map above 
mentioned, and states the points a t  which he camped on his tour of 
investigation are indicated thereon by a square in black and numbered 
in red; that the numbers in black represent the places where water is 
located; that the letters A, H, C, etc., inclosed on map by dotted lines, 
show a tract of country where good grms now grows, but it is not, on 
account of lack of water, nsed; and that where windmills are recom- 
mended by himself there are favorable conditions for irrigation. He 
snbmits an estimate of the cost of a bore well, which, in detail and 
amount, is similar to that framed by Lieut. Brown given in full above. 

He began his investigation south of the Tunitcha Mountains near t,he 
center of the reserva,tion, and located there nine springs, numbered on 
Powell's map from 1 to 9. These springs he represents as flowing from 
1 to 3 gallons each per minute, in the vicinity of which there ap- 
pears to be no arable land. They shed into the Tse-a-lee Creek south 
of the mountains referred to. Following the trail from this point almost 
due north, which is represented as being very rough and steep, he 
reached the flat on top of the mountains, where he fouud an area of 6 
square miles of good grazing lands. He states that the several lakes 
in that vicinity marked on Powell's map are mere water holes; that the 
only stock observed on the plat referred to consisted of two sheep herds 
and about 250 horses, the reason being, perhaps, on account of the diffi- 
culty of ascending the mountain; that about halfway up that trail he 
found onespring marked "10" on map, the flow of which was increased 
with a little labor from 4;0 quarts per minute to 16 gallons per minute 
and that this and similar springs should be opened up and protected 
by a "covered-up spring house." He accompanies his report with a 
map marked "1," herewith transmitted, which represents and explains 
the work necessary to be done on the spring, with the remark that the 
ground in that vicinity is limestone formation and rock, and that the 
overflow from the spring would quickly be carried into Lukachuke 
Creek, m i t  is a t  present. 

A t  the point marked "llv on Powe117s map, another spring was lo- 
cated, which he thinks should be protected by a wall about 8 feet 
high, adding that a pump and trough would be desirable there. 

The lieutenant states that the west slopes of the Lukachuke Moun- 
tains are so steep tbak only the lower portion sheds any water worth 
consideration; that the water is carried by various and constantly 
changing courses into the Carrizo Creek ; that by digging from 2 to 4 
feet in the dry bed of this creek, water in plenty was found in ten dif- 
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ferent 8 laces ; that the banks of the creeks in that 1oc::lity w r y  from the crc-eks 10 to 5 feet in height ; that there are several ftlrii~s :I~OII& 
referred to, which produce corn and inelolis, a d  ~vliich the Savajoes 
might be iuduced to cultivate should they be ftlrnishd nit11 pulllps 
and troughs for stock-water purposes. 

Lieut. Gurovits next examined the country lying to the west 
and north of the Carrizo Mountains, and states that all the mater shed- 
ding from these moutains on the west and north sides thereof is util- 
ized until i t  reaches sandy soil, when it disappears; that the spring 
marked Hos~it i to '~ was found to be dry, but that after digging to a 
slight depth, 2 gallons of water per minute were measured; that 
another spring located as No. 12 on the map requiresaspring house,tlie 
overflow being suppressed and mired; that the tank indiwted on 
Powell's map could not be found, but that a place marked ''T" ttbereon 
was found after followi~~g a hardly perceptible trail for more than 2 
miles over rocks without any sign of grass or wood; that the water 
accumulates there in a natural basin of rock formatiou, the contents 
being about 1,000 gallons; that there is an overflow which disappears 
over a fall 50 feet high, almost perpendicular; that upon examining the 
surroundings of the natural basin he found two splits in the rocks from 
which the basin is fed; that with a '(picket pinn he enlarged one of 
those openings, which resulted in an overflow in ten minutes to 27 
quarts per minute, more than one-third of the increase; and that he 
believes that water could easily be found in that vicinity by boring 
therefor. 

The section of country represented on Powell's map within the 
inclosure marked '(A," is said to produce corn, and i t  is believed by the 
lieutenant that a t  least 25 square miles of grazing country could be 
made available for stock by means of developing the springs a t  the 
place marked No. 13 thereon. He states that in addition to the springs 
a t  No. 13, there are two natural basins simil'ar to the one above 
described, having a capacity of about 1,200 gallons each; that there is 
no trail leading. to this water, the place being known by a few Navajoes -. , - 

as  oh-wass-hi-han. . 
He states that the water found in Gothic Wash and Sahotsoidbeazhe 

Caiion is of no use, being salty; that the animals refuse to drink it; 
that there is no vegetation in the vicinity thereof; that the taste of the 
water is more salty than the usual alkali water; that amhitish crystal- 
lized deposit indicates more salt than the usual alkali deposit. 

He recommends that a t  least one bore well with windmill be placed 
in the country marked l L  A," above described. 

He observes that the points marked 14 and 15 on Powell's map are 
F worthy of development; that the quantity of water flowing from 14 is 

about 20 gallons per minute, and that from 15,30 gallons per minute, 
the same being conducted into natural basins with rock bottoms; that 
they may be reached by diverging from the main trail about 16 miles; 
that they me called respectively by the Indians Tsa-Tsak-Sah-Hat-A 
and Tsa-Tsil-Tso, the latter being known also as Big Oak Spring. 

The lieutenant thinks that the area marked B " is only about two 
'gcontoursv above the level of these springs; that everything leads 
him to believe that water would be found if bored for; that the pool 
marked on Powell's map west of the tract inclosed within "B" was funncl 
to be dry, and that the area therein embraced is about 20 square miles. 
He recommends that a t  least one bore well with windmill be located 
in this section of the country. 

He reports that Arido Creek, Desert Creek, Montezuma Creek Re- 
capture Creek, Cottonwood Wash, Butler Wash and Comb's Wash, 
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the five last named being on the north side of the San Juan River 
were found to be dry; that only one strip, marked by dotted lines near 
BluB City, is recommended for irrigation; that the peuple of that place 
have built about 9 miles of irrigating ditches on the north side of 
the river; that they produce corn, wheat and oats, alfalfa and timothy; 
that the soil is alike on both banks of the San Juan a t  that place; 
that 3 miles of ditches would afford sufficient water to irrigate 
some 260 acres of land; that the ditches, if constructed, should be 5 
feet wide a t  the top, 3 feet at  the bottom, and 3 feet deep; that the in- 
habitants in that vicinity, some 35 families in all, offered to perform 
the work indicated for the sum of $650; that they are interested in the 
matter; that they could complete the work within one month should a 
contract be made with them; that they would not demand pay until 
the work could be hspected by some competent official; that they ex- 
pressed a williugness to teach the Navajoes the principles of irrigation, 
and that,. judging fiom the succese of irrigation on their side of the 
river, he is of the opinion that the amount named is small enough for 
the work proposed. He recommends that the ditch as described be 
constructed, and that the contract therefor be awarded to the people of 
BluE Citv. 
~i s%i<es that the best spring found in the district of country inves- 

tigated by him is at  the point marked LL1677 on the map, called by the In- 
dians Thon-nadle, known in English as Always Plowing, the flow 
thereof being 182 gallons per minute; and that there is auother spring 
a t  the point marked " 17,,, known as To-doh-konch. 

He also reports that the best grazing land in the entire section of 
country examined by him was foun& in the Keam7s District marked g L  D 77 

on Powe117s map; that a t  least one artesian well should be bored within 
that space; that on account of the large area, one additional windmill 
is desirable; that in traveling from 8 a. m. until about 2 p. m. he found 
good grazing as far as could be seen to the right and left, the bunch 
grass being 24 feet high; that no animal life was observed during the 

* entire trip; that  a number of bleached skeletons indicate that horses 
and cattle perished there for want of water; that he was informed that 
no sheep herd had grazed there for years; that one spring, marked L L  15 ,7 
furnished them 1 gallon of water in thirty minutes; that as water can de 
found anywhere south of Cedar Ridge as fax as Tuba City and further 
by digging from 4 to 8 feet, and considering the elevation of Navajo, 
Pah-Ute, and Colorado creeks, one is justified in the belief that an 
artesian well would furnish an ample supply of water, and that the 
entire area inclosed marked L L  D would be used by the Xavajoes upon 
development of water therein. 

The lieutenant further reports that he was also informed that east 
of Keam7s district, towards the Colorado River, near Navajo Spriug, 
there is a valley known as lL Horse Valley; that he was unable, how- 
ever, to find any trail leading to it, and that, if grazing facilities exist 
there as found within the Keam7s district mentioned, that valley could 
be made available by the development of a water supply. 

He visited the point known as "Kai-peto" Spring, and northeast 
thereof, upon the White Mesa, marked &'E7, on map, he found good 
grazing, and reports that after reaching Navajo Creek the country 
east of the same becomes extremely rough, showing a rock forination 
throughout, and so south of Pah-Ute Caiion as far as Shan-to Spring, 
where the water flows into Marsh Pass, and that west of the spring 
last named the grazing was ascertained to be fair, but unused. 

He states that upon leaving Chin Lee Valley the general configura- 
tion of the country was ascertained to be very rough until that portion 
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thereof marked "C," near Aga-Thla Needle, was reached; that there 
plenty of grazing exists, but no water was found; that iiu traversing 
the country from Bluft' City in the direction of a trail southwest, after 
leaving 'Camp 14, no water was found until No. 15 was reached; that, 

, he marched some 20 miles with good grazing on both sides until neces 
sity compelled him to make camp by hunting for water, which war 
found ip a hole at the point marked " 16." Here he recommends that at  
least one bore well, worked by windmill, be established. He stsates that 
in order to reach the next water he had to make Te-en-ta Creek; 
that this creek iu one furnishing all the water used by the Navajos re- 
siding.upon and ci~ltivating Te-en-ta Mesa; and that he thinks that 
al l  water available there is now used to good advautage by the Indians. 

The lieutenant recapitulates the work which he recommends to he 
done as follows: 

The spring marked 10 to be protected and a spring house to be built. (See map 1.) 
The spring marked 11 to be covered up, hand pump and trough to be put in place. 

(See ~o^well~S map.) 
The spring at  Hospitito to be covered up, trough furnishen. 
The spring marked 12 to be protected and spring houselmilt; trongh furuished. 
T and 13 convince me that water will be found by boring in area A; windmill 

pump and trough required. 
Gonrteen and 15 convince me that water will be found in area 13; windmill pump - - -- . - - 

and trough required. 
About 25 hand pumps, in working order, with troughs, to be turned over to reli- 

able Navajos in Chin Lee Valley and on banks of Lukachiuca and Carrizo creeks. 
Trrigatinn ditch to be built by the inhabitants of Blnff City, 3 miles long. (See 

- -0 

~ a n ~ u a n  inclosure.) Cost, $650. 
At leaat one windmill-pump with trough in the area marked (3. 
At least one artesian well to be boredin space marked D and one additional wind- 

mill pump with trough. The grazing is the best I found there. I traveled from 
about 8 a. m. nntil about 8 miles from Kai-Peto. Bunch grass about & feet high 
and no sign of animal life discovered. Considering the elevation of Navajo Creek 
and also of Colorado, as well as the fact that by digging north of Tuba City before 
reaching the Navajo line, where Cedar Ridge commences, I found good and plauty of 
water a t  about seven different places, 4 to 8 feet deep. I have no doubt that 
the entire area marked on the maps will be used by Navajos when water is fur- 
nished. I am told that not one herd over goes near that grazing at present. 

Kai-Peto Spring to be protected by spring house and trough furn~shed. 
Spring15 to be opened up and hand-pump with trough needed. 
T-Hon-A-Dle Spring and San Juan Sheet convince me that water will be found a t  

E. Windmill pump and trongh needed. 
At least one windmill pump and trough in area marked C. 
If all these milla are furnished, about 150 square milesof grazing will become avail- 

able which is now never used. 
One well certainly should be bored and the Cistrict marked D should be tried. 

If successful there, I have no doubt that allothers will ive water. After the water 
becomes available there will be an excess of water ovaifable for irrigation. 

It does not appear that the reports mentioned contain an estimate in 
every instance of the amount necessary to be expended in executiiig 
the plans as  proposed in detail therein. I have therefore caused a rough 
estimate to be made of the cost of the improvements recommended by 
Lieuts. Brown, Suplee, and Gurovits, respectively, and i t  is ascertained 
that the amount, necessary to be expended to clean out, wall up, and 
otherwise improve the wells and springs, to sink the bore wells, and to 
construct the irrigation ditches, flumes, dams, laterals, etc., in accord- 
ance with and as specially recommended by these officers, aggregates 
$84,500. 

There is now available on the books of this office about $20,000 for 
irrigation and water supply on the Navajo Reservation, appropriated 
at  various times by Congress. 

In view of all the facts in the case, I have the honor to recommend 
that this report, together with the accompanying documents and maps, 
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be transnlitted to Congress, and tllat an appropriation of an additic~r~;lt 
sum, viz, $64,000, be asked for, the same to be used for the purpow trf 

developing a water supply and a system of irrigation sufficient to IIW($( 

the actual and immediate needs and wants of the Navajo Indiam. I I ~ I ~ ) I I  

the general plan submitted by the military officers (draft of ait itt.rrt 
herewith). 

It may be proper to add that theseofficers in their respective r q w t n  
speak of the desirability of boring artesian wells a t  various poirtttt (tit 

the reservation in order to afford a still more abundant supply of wrltcr 
for stock and to further extend and improve the irrigation syutet~k 
planned; but as they in no caae state the probable cost of the Fil l l ie I 
make no estimate therefor, and no appropriation is asked for, at  this 
time,. for that purpose. 

It is remarked that the serious situation now existing among tha 
Navajos led me, after mature deliberation, to recommend that tile l'resi. 
dent be requested to give the necessary instructions to cause a11 ( T ~ I I I -  
ination and survey of the Navajo Reservation to be made, map ,  etv., 
prepared, and report submitted, with a view of showing the hest 11Iit11 
of opening up a water supply and establishing an irrigation systet~~ 
thereon. The work has been done and the plan sub~nittrd uuder the 
direction of the War Department, and the reports of the officers above 
mentioned have been carefully scrutinized by the commanding general 
of the Department of Arizona and have received his approval in every 
particular. The War Department requests, should these reports and 
maps a t  any time be printed under the direction of this Department, 
to be furhished with copies of the same for the files thereof. 

I n  view of all these facts and the further fact that the plans pro- 
posed appear to be the only proper solution of the vexed Navajo ques- 
tion, i t  is hoped that Congress will see fit to make the appropriation 
asked for. Should the appropriation be made and the water developed 
and irrigation established as proposed, it* is believed that the roving, 
nonreservation Navajos could be returned to the reservation and 
induced to remain thereon, and that the reservation Indians them- 
selves wuld be restrained from going beyond the official limits of their 
reservation for the purpose of securing water and grass for their flocks 
and herds. 

Lives, both Indian and white, have already been lost by reason of 
conflicts between the two races, and, should Congress fail to grant the 
relief asked for, the situation among those Indians will become more 
and more serious, and I apprehend that other lives will be sacrificed 
in other conflicts which will surely follow. 
All the papers in the case are herewith returned and copy of this re- 

port submitted, together with tracings of the maps transmitted with 
the reports of the military officers, the same having been prepared for 
the use of Congress. 

Very respectfully, your obedient servant, 
T. J. MORGAN, 

Commissiolzer. 
The SECRETARY OF THE INTERIOR. 

DRAFT OF AN ITEM ROB INSERTION IN TEE PENDING WDIAN APPROPRIATION BILL. 

For the constmotion of irri ating ditches and the development of a, water supply 
for agricultural, stock. and fornestio purposes on the Navajo Indian reservation, 
sixty-four thousand dofiars, to be expended in the discretion of the Secretary of the 
Interior. 

0 


