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A PROGRESS REPORT OF THE LIVESTOCK DEMONSTRATION
CONDUCTED BY OPERATION I COOPERATION WIiTH
THE NAVAJO EXPERIMENT STATION AT MEXICAN
SPRINGS ON THE NAVAJO RESERVATION

WiTH
BRIEF REFERENCE TO THE RESEARCH PROGRAM

BY
0. S« HUBBELL, PROJVECT SUPERVISOR,
NAVAUO EXPERIMENT STATION

¢+ ND
tzorGgeE D, THOMPSON, IN CHARGE OF RANGE,
MEX1CAN SPRINGS DEMONSTKATION AREA

THE NAVAJO EXPERIMENT STATION, AT MEXICAN SPRINGS, NEW MEX!CO, IN

JULY ]939 PASSED THE SIXTH YEAR OF }TS RESEARCH, EXPERIMENTAL AND DEMONSTRA~
TIONAL SOIL CONSERVATION PROGRAM.

A PIONEER TESTING GROUND I THE EARLIEST DAYS OF THE ORGANIZED SoOIL
EROSION CONTROL MOVEMENT, THE STATION HAS BEEN THE SCENE OF A WIDE VARIETY
OF RESEARCH PROJECTS AS WELL AS OF A SIGNIFICANT LIVESTOCK, RANGE MANAGEMENT
AND FARMING DEMONSTRATION PROGRAM.

GRAZING AND LIVESTOCK MANAGEMENT 18 EASILY THE DOMINANT INDUSTRY,
AND THEREFORE THE DOMINANT LAND USE PROSLEM OF THE NAVAJO RESERVATION AND
OF THE SOUTHWEST. THE ST.TION'S DEMONSTRATION OF THE BENEFICIAL PHYSICAL
AND ECONOMIC EFFECTS OF PROPER GRAZING AND KANAGEMENT PRACTICES TOGETHER
WITH LIVESTOCK IMPROVEMENT 1S, THEREFORE, lméonTANT TO THE NAVAJO RESERVATiON
LIVESTOCK PROGRAM AND TO SERVICE PLANNING AND OPERATIONS 1IN REGION 8.

THE RESEARCH PROGRAM, OF EVEN GREATER SI1GNIFICANCE 1& THE LONG RUN,

I8 STILL [N THE MIDST OF STUDIES WHICH WIlLL REQUIRE MORE TIME FOR COMPLETION.
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B;ULDER DAM, IT 18 BAID, WAS PARTLY RESPONSIBLE FOR ESTABLIBHING
THE STATION AT MEXICAN SPRINGSe A LARGE PROPORTION OF THE SILT POURING IN
BEH!NQ THIS COSTLY NEW STRUCTURE WAS TRACED TO (HE SAN JUAN DRAINAGE, MUCH
OF WHICH LI1ES VITHIN THE NAVAJO RESERVATION.

WHEN THIS, TOGETHER WITH THE RAPID RATE AT WAICH EROSION VAS DE~
STROYING NAVAJO RANGES, WAS BROUGHT TO THE ATTENTION OF JOHN COLL1ER, CoMmM—
MISSIONER OF INGIAN AFFAIRS, EARLY IN 1633, HE IMMEDIATELY ASKED THAT SOME-
ONE {NVESTIGATE EROSION CONDITIONS ON THE NAVAJO RESERVATION

DR. H. H. BENNETT, C. K. COOPERRIDER, C. £+ RAMBER, AND OTHERS WERE
SELECTED TO MAKE THAT INVESTIGATIONe A SITE ViAS PICKED WHERE EROSION AND
EROSION CONTROL METHODS MIGHT BE STUDIED. WITH PERMISSION OF THE NAVAJO

TRIBAL COUNCIL AN AGREEMENT WAS DRAWN UP ON JULY |4, 1933 WHEREBY THE ML .1CAN

SPRINGS EXPERIMENT STATION WAS ESTABLISHED. A FEV MONTES LATER, WHEN THE

Sol1L EROSION SERVICE WAL ESTABLISHED, MEXICAN SPRINGS WAS TRANSFERRED TO THE

NEW AGENCY AS ITS FIRST OFFICIAL EXPERIMENT STATIONs. JT 1S NOW CALLED THE

NAVAJO EXPERIMENT STATION,.

SELECTED BECAUSE |T WAS A SMALL BUT ALMOST COMPLETE WATERSHED, AND
PERHAPS AS TYP{CAL OF THE NAVAJO COUNTRY AS ANY ONE SITE COULD BE, THE 43,000~
ACRE STATION AREA RANGES FROM AN ELEVATION OF 8,120 FEET ON THE HIGH, WESTERN
WATERSHED DIVIDE, To 6,200 FEET IN THE LOWER, EASTERN PORTIONS. AVERAGE AN=
NUAL RAINFALL IN THt LOWER PORTIONS 1S 765 INCHES, WHILE IN THE UPPER REACHES
18 INCHES OF PRECIPITAT!ON CAN BE EXPECTED

DUE TO A HIGH PERCENTAGE OF FOOTHILL AND MOUNTA;N TOPOGRAPHY, SHAL~
LOW RESIDUAL 501LS, AND DEEPLY FILLED ALLUVIAL VALLEYS, THE AREA AS A WHOLE

IS RATHER SBUSCEPTIBLE TO SEVERE, ACCELERATED WATER EROSION, SINCE THIS 1S
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CHARACTERIST]IC OF MUCH OF THE SOUTHWEST, EROSION CONTROL METHODS AS WELL ASB
RUN=OFF DATA SECURED AT MEXiCAN SPRINGS HAVE BEEN FOUND APPLICABLE IN MANY

OTHER PARTS OF ReEGION 8,

WHEN THE STATION WAS ESTABLISHED THERE WAS LITTLE INFORMATION ON
THE ACTION OF SILT AND RUN=OFF AHD ON 801L EROSION CONTROL MEASURES IN THE

SOUTHWESTERN RANGE COUNTRYe DURING 176 EARLY YEARS, THEREFORE, ALMOST EVERY

CONCEIVABLE EROSION CONTROL MEASURE WAS TRIED OUT, AND SILT AND RUN~OFF UERE

STUDLED,

IN THE PAST TWO YEARS, HOWEVER, THE STATION HAS NARRODWED |76 RE=~
SEARCH ACTIVITY TO TWO MAIN GROUPSw=wRUN-OF AND DIVERSION FLOODING

IN THE RUN=OFF sruolss; NINE REPRESENTATIVE ORAIMNAGES UNDER CON~
TROLLED GRAZING, AND THREE OUTSIDE THE AREA, UNDER COMMON USE, ARE SYSTEMAT|=-
CALLY STUDIEDe FHE LARGEST DRAINAGE COMFRISES‘40,000 ACRES3, R° T ¢ SMALLEST
ONLY {87 ACRES.

RAIN GAGES AND RECORDING STREAM=FLOW GAGES ARE SPOTTED AT STRATEGIC
POINTS THROUGHOUT THESE DRAINAGES S50 THAT THE AMOUNT AND INTENSITY OF RA{N=~
FALL, THE STORM PATTERN AND THE RUN~QOFF CAN BE ADEQUATELY RECORDEDs DURING

ACTUAL FLOWS, SILT SAMPLES ARE TAKEN FRONM THE VARIOUS DRAINAGES AND ANALYZED

FOR SILT CONTENT. THE DATA ARE CORRELATED WITH THE AMOUNT OF RUN-OFF, DURA=~

TION AND PATTERN OF THE STORM, THE VEGETATIVE AND GRAZING FACTORS INVOLVED,

TO GET THE WHOLE PICTURE OF HOW MUCH SILT AND WATER CAN BE EXPECTED FROM A
CERTAIN TYPE OF COUNTRY WITH A CERTAIN KIND AND AMOUNT OF RAIN»

FROM THESE RUN=~OFF STUDIES DATA ARE BEING GATHERED WHMICH ARE HELP{ING
T0 QETﬁRMlNE THE RELATION OF RUN=OFF TO RAINFALL-=INFORMATJON ESSENTIAL TO

THE PROPER DESIGNING OF EROSION AND FLOOD CONTROL STRUCTURES, AND FOR GUIDANCE
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OF WATERSHED TREATMENT.

CLOSELY RELATED, AND POSS!IBLY OF HMORE IMMEDIATE INTEREST TO NAva.Jos,
ARE THE EXPERIMENTS IN THE FIE£LD OF DJVERSIUN FLOUDIG~=TAKING FLOOD WATERS OUT

OF ARROYOS AND SPRIZADING THTZM ON CROP, PASTURE AND RANGE LAMD.

FOR STUDYING THE EFFECTS OF FLOOD WATERS ON SDIL AND VEGETATION, FILLD
AND PLOT STUDIES ARE UNDER WAY,., MHILE THERE 15 NO CINTROL EXTRCISED Ol THE VA—
TERS RECEIVED BY THE FIELD STLDIES, THAT RECEIVED BY THL PLGT STUDIEE IS CON=

TROLLED AS TO AMOUNT OR KIND OR B2TH,

THUS, ONE SET 07 PLOTS, PLAWTED TO NATIVE CRASGES, 18 SUBDIVIDED INTO
SEVERAL SERIES, WHICH RECEIVE RIGIDLY CONTROLLLD MIXTURES OF VATERS AND sSiLT.

THE AWOUNT AND KIND OF SILT VARIES WITH THE S8CRIFS, ANOTHER SET OF PLOUTS,

PLAMNTED TO THE SAME NATIVE GRASSES, RECCIVIZSIA=INCH APPLICATIONS FROM EVERY

FLOW WHICH COMES DULWN MEXICAN OSPRINGS “WASH, A COUPANABLE BERIES RCCEIVES CLEAR

WELL WATIRS; AR ANOTHER, NOTHING BUT RAIWF.LL. A THIRD SET, UPON VIHICH CPOP
PLAMTS AREK GROWM, (S CIVIOED tHTO 8 3 T2 TZST THE EFFECTS OF APPLYING PURTIONS
OF EACH FLQOW COMING DOWN THE WASH AND 9F FLOWS SZLECTED FOR TIRELINTSS AND FOR

SILT CONTENT,.

MEASUREYENTS ARE M4DE OF CROP YIELDS, CHANGES IN GRASE COCVER , CHANGEC
IN S0iL, AND OF SOIL MOISTURE, TO DETERMINT THE EFFECTS OF THE VARIGCUS TREAT
MENTS,

AS AN JMPCRTANT PHASFE GF THZ 870AD PROCGREM DESIGIHEL TO PREVENT £XCES—~

SIVE SOIL AND WATER LOSSEE THROUGH ACCELEIATED ERCSICN, A LIVESTCCK. AMND RANGE

MANAGEMENT DEMCNS RATION WAS UNCERTAKEN O8N THE 43,000~ACRE AREA, [HIS DEMONSTRA~

TION SOUGHT NOT ONLY TO ASSIST IN REHABILITATING RANGE LAND BUT ALSO TO FIHD
WHETHER REDUCING THE NUMBERS OF LIVESTOCK [0 PPOFPER CARRYING CAPACITY WOULD GIVE
THE NAVAJOS USING THZ RANGE WITHIN THE EXPERIYENT STATION BOUYDARIES AS MUCH

INCOME AS THEY WERE GETTING TO START %ITH,
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BECAUSE THE AREA HAD BEEN HEAVILY DVER=GRAZED PRIOR TO VHE ESTABL|SH=

o MENT OF THE STATION, THE FIRST STEP WAS 70 REDUCE TO PROPEN NUMBERS, THE

NAVAJO SHEEP, CATTLE, AND OTHER STOCK GRAZING WiTHIN THE STAT10i! BOUNDARIES.
AFTER THE AREA WAS FENCED, ALL LIVE§TOCK WERE REMOVED, SURVEYS SHOWED THE
ESTIMATED CARRYING CAPACITY TO BE 1,854 GHEEP UNITS, THIS AMOUNY OF STOCK
¥AS RETURNED TO THE AREA FOR STUDY AND DEMONSTRATIGN OF PROPER LIVESTOCK AND
RANGE MANAGEMENT.

OF THE 1,854 SHEEP UNITS, S00 ARE NOW PUREBRED RAMBOUILLETS, AND 500
ARE MleﬁBRED NAVAJO SHEEP, PUREBRED HEREFORD COWS MAKE UP 3?0 SHEEP UNITS,
AND 534 BHEEr UNITS ARE IN MISCELLANEQUS STOCK SUCH AS KORBES, RAMS, STALLions,
AND BULLS,

IN ADDITION TO RECORDS ON THE .LIVESTQOCK WITHIN THE AREA, THE STATION

STAFF HAS ALSO KEPT RECORDS ON Y{ELDS AND RETURNS FROM TYP|CAL LIVESTOCK OUT=
SIDE THE EXPERIMENTAL AREA.

FOR COMPARING RESULTS UNDER PROPER MANAGEMENT WITHIN THE AREA WITH
RESULTS UNDER ORDINARY NAVAJO MANAGEMENT OUTSIDE THE AREA, THE FORMER NUMBER
OF SHEEP UNITS GRAZING THE AREA WAS ESTIMATED TO &E 3,700, THIS 1S BASED ON
THE FACT THAT THE EV.ATION WAS LOCATED WITHIN, AND WAS TYPICAL OF, DiIsSTRICT 14
OF THE NAVAJO RESERVATION WHERE RANGE SURVEYS AND LIVESTOCK COUNTS HAD SHOUN
THAT THE ESTIMATED CARRYING CAPACITY WAS 50 PERCENT OF THE TOTAL NUMBER OF
STOCK GRAZING WITHIN THE D!STRICT,.

THE LIVESTOCK AND RANGE MANAGEMENT PROGRAM INCLUDES BOTH CATTLE AND

SHEEP BECAUSE |) THE NAVAJOS AROUND MEXICAN SPRINGS ORIGINALLY HAD A FEW BEEF

CATTLE IN ADDITION TO THEIR SHEEP AND WANTED TO CON ,NUE BOME DUAL USAGE, AND

2) THE FLOOD IRRIGATION TESTS AND EROS10ON CONTROL TREATMENT AFFORDED SOME RANGE

THAT CATTLE VWOULD MAKE MORE wFFICIENT USE OF THAN SHEEP,
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THE LIVESTOCK BREEDING PROGRAM TO |IMPROVE NAVAJO SHEEP 1S A FACTOR IN
THE DEMONSTRAT]ON. THE PUREBRED SHEEP HAVE BEEN GRAZED IN THE AREA FOR THE
FIVE=YEAR PERlbD, 1935-1939, HQWEVER, THE MIXEDBRED SHEEP OF THE NAVAJOS
WERE INTRODUC;D TO THE STATION RANGE A LITTLE OVER TW0O YEARS AGO, THE PER1IOD
1937-1939 HAS, THEREFORE, NOT BEEN LONG ENOUGH FOR THE BREEDING | MPROVEMENTY
PROGRAM TO BBING RESULTS IN INCREASED PRODUCTION, THE MIXEDBRED SHEEP INSIDE
THE AREA ARE, AT THE TIME THI1S5 REPORT IS ISSUED, OF ABOUT THE SAME QUALITY AS
THE MIX NBRED SHEEP OUTSIDE,

| THE TABLES OF RESULTS THAT FOLLOW, THEREFORE, REFLECT FOR THE MIXEDBRED
SHEEP INSIDE THE AREA, PRODUCTION INCREASES DUE ONLY TO REDUCED STOCKING AND
PROPER MANAGEMENT,

PRODUCTION RECORDS OF THE RAMBOUILLETS SHdw THAT THE NAVA.JCS CAN RUN
PUREBRED SHEEP AND, WiTH PROPER MANAGEMENT AND CURTAILED NUMBERS, BOOST THEIR
INCOME AS MUCH AS 37 PERCENT PER ACRE,

THE STATION DOES NOT EXPECT ALL NAVAJOS TO HAVE PUREBRED SHEEP, IT
DOES, HOWEVER, EXPTCT THAT THE ORDiNARY NAVAJO SHEEP WILL BE VASTLY IMPROVED
OVER THEIR PRESENT TYPE,

DATA ARE NOT YET AVAILABLE WHICH WILL SHOW HOW LONG |T MAY TAKE FOR
THE INCOME OF THE PROPERLY MANAGED NAVAJO HERD, THROUGH CAREFUL BREEDING, TO
APPROACH THE PUREBRED HcRp INCOME, HOWEVER, WITH CAREFUL TEACHING OF BREED~
ING AND CULLING PRACTICES, 1T 1S THOUGHT THAT THIS POINT MAY BE REACHED IN TEN
YEARS,

IN THE DEMONSTRATION, THE INDIANS HAVE BEEN HANDLI NG THE NATIVE M| XED=

BRED STOCK THEMBELVES, PAYING ALL BILLS AND BUYING SALT,
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THE FOLLOWING TWO TABLES ILLUSTRATE THE EFFECT ON YJELD AHND RETURN OF
PROPER LIVESTOCK MANAGEMENTS

TABLE |, COMPARISON OF AVERAGE YIELDS FROM NAVAJO MIXEDBRED SHEEP
AND PUREBRED RAMBOUILLETS,
Aes AVERAGE OF RECORDS FOR 193 1939
By AVERAGE OF RECORDS FOR 19351939

Y No, oF ~ LAMB Av, FLEECE Av, LAMB
LR | EWES CRrROP {EIGHT WEIGHT Av., % DEATH ! nss
: ’j;j A. MIXEDOBRED SHEEP
: ,///' INSIDE AREA 500 75 5 LBS, 55 LBS, 6
/

m; YEDBRED SHEEP
OUTSIDE AREA 500 55 4 Las, 50 LBS,. 15

B« PUREBRED SHEEP
INSIDE AREA 500 92 il Les, 64 LBS, 6

TABLE 2, AVERAGE RETURNS FROM NAVAJC MIXEDBRED SHEEP AND ."UREBRED
RAMBOUILLETS,
! A. AVERAGE OF RECORDS FOR 1937-1939
Be AVERAGE OF RECORDS FOR :935-1939

I
i Ave PRICE Av. PRICE Ave GRCC > RETURN
;‘ o WooL PER PO' ND LAMBS PER POUNG PER EWE
|
iy - As MIXEDBRED SHEE"
i (f‘ INGIDF AREA 8 174 ¥ 20615 § 3.40
=

S " IXEDBRED SHEEP
) OUTS1 DE AREA o174 +060 2,33
]
i

~ 8e PUREBRED BHEEP )

- INSIDE AREA , 190 4073 6.39

IN 1935, NAVAJOS IN THE MEXICAN LPRINGS AREA PURCHASED A HERD OF PURE~ ‘

BRED HEREFORD CATTLE FROA THE DROUGHT ARFA OF WEST AN TExXAS, Ipn 19039 THE Cows
WERE POOLED INTO AN OWNERB® ASBOCATION, WITH EACH OWNER [RSUED GHARES IN THE
TOiAL HCRDo, THE NAVAJOS PAID FUR THESE GATTLE OUf OF THE MERD'S INCREASE, AuD

EiNCE THE FORMATION OF THIG6 ASSOCIATION, RECORDB ON CATTLZ YIELD AND RETURN

HAVE BEEN KEPT, [IMPROVED KANGE AND LIVESTOCK MANAGEMENT SHOWS [NCREASED
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Av, GRrossg
MATURE % CaLr % DEaTH Av. CALF PRice
‘ Cows Crop Loss

RETURN
YEioHT PER Pounp PER Cow
PUREBRED Cows
INSIDE AREA 50

94 2 462 8

GrAaDE cows
OUTsipg ARE A

40 60

S FoRr SHEEP AND CATT

52474 peg SHEEP Nyt FOR

15854 unyrs, However, gg

CAUSE of THE 50 PERCENT REDUCT J gy FR

1,854 UNiTs,

THE UNIT

MPARED TO THE

GROSS

INCung TROM Two UNITs
T11s v MAKE GROSs RETURNS PER uynyg INSIDF THE AREA $6445 ¢ O M-
PARED 7o 4 FIGURE ¢of o5

48 Hap NO Rsoucrlow BEEN MADE,

fi
From THESE FIGURES, 1T s THAT THE Mexic

AN SPRINGS Naviyos
WHERE LIVES rock

HERE FROPERLY MANAGED AND

I8 BEGINHING TO “How

INCOME CAN BEg MAINTAINEO AND POSSIBLV

CV-6417-201



TSENUITS I N C e et SONEW P e EA RSy W PP SAMENP] LIPS RIS Syt PR I e L v 90 S 148 TS et 1 1A AT T Fyaees 0 Sed b L e v

INCREASED==EVEN WHILE PROTECTING AND IMPROVING THEIR S|NGlt, MOST SLGNIFICANT

\
RESOURCE==RANGE LAND.’

EQUALLY AS SIGNIFICANT AS THE YIELD AND RETURN STATISTICS 18 THE
RECOYERY PICTURE WITHIN THE BOUNDARIES OF THE S8TATIONe IF 1T HAD DONE NOTHING
ELSE, THE PROJECT HAS BEEN WORTHWHILE ALONE FOR ITS DEMONSTRATION OF THE VAL~-
UE OF PROPER GRAZING PRACTICES IN EROS{ON CONTROL. GU.LIES, WITH LITTLE OR
NO OTHER TREATMENT HAVE HEALED OVER MUCH OF THE AREA, THEIR BOTTOMS AND SIDES
WELL ST4BILITED BY GRASS,

THERE 15 A STRIK'NG FENCE LINE CTURE AT THE TOP OF HE DIVIDE
WHERE A FENCE MARKS THE WESTERN BOUNCARYs WELL=BODDED VIESTERN WHEATGRASS AND
BLUE GRAMA SLOPES INSIDE CONTRAS: SHARPLY WITH BARE, ERODING JOIL OUTS I DE,
WHOSE §HlEF PERENNTAL VEGETATION iS SCATTERED CLUMPS OF SNAKEWEED AND PINGUEs
THERE IS.EVIDENCE THAT THE CARRYING CAPACITY OF THE AREA HAS INCREASED=-~P0OSSIBLY
DOUBLED IN PORTIONS OF THE HIGHER RA! WLl BELT ANO !N FLOOD lRﬁIGATED AREAS .

THE SYATION, HOWEVER, APPROACHES HEAVIER STOCKING WITH CAUTION,
AND SO FAR ONLY AB0UT 200 HEAD HAVE BEEN ADDED TO THE RANGE LOAD AGREED UPON

WHFEN THE AREA WAS ESTAGLISHEO.
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GEMERAL INFCRUATION BY IARD MAXAGHIGHT
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Yo, Uik Yams Acmgp
1o Beho CMPfe 1,318,550
‘2, ‘Fava‘o Vomtain 19684271 -
Blaok Wwea 1,102,670
Toleni Lales - 659437
s

1,131,600

1ot

1,010,163

827,763
336
1,320,220
les, 1l
i, Yive Chapters 626,905
15, Orown Point ‘384_@

16, Winsute Lée 605

) .

17, Tusble w;
18, Deftance 1,01,751

L L]
-

TOTALS 26,516,598
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